BUOJIOI'Us
(yray0Jiennbiii ypoBenb) 10-11 kiaccenl

COJEPXAHUE OBYUYEHUA
10 KJIACC

Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3y4yaeMble  UMH  MPOOJIEMBI.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W I[OUCKOBBIE HAy4YHBIE MCCIECIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOUM €CTECTBEHHO-HAYYHOUN
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueil. 3HayeHUE OMOJIOTHH B
[PAKTUYECKOM JEATECIIbHOCTA 4YEJOBEKa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuipel 1 cxembl: «CBsI3b OMOJOTUM C JIPYTUMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YY€HHUE

JKuBble cucTteMbl Kak mpenMer u3zydeHus Ouosnoruu. CBONCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJSPHBIA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(buoreoneHoTuyeckuit), Ouochepusiii. Ilporecchl, TpoUCXOIANIE B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaronme ®1Bbl€ CUCTEMBbI HA PA3HBIX YPOBHSX OpraHU3allvu.

N3ydenue xuBbIX cucTeM. Meroapl Ouonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3AlMA, MeTaaHanu3. lloHaTue 0 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnanupoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsarue BHIOOpKH U €€ TOCTOBEPHOCTD.



Pa3Opoc B Oumonormyeckux mAaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJIyUYEHHBIX
pe3ynpTaroB. IIpUumHBI HCKaKEHUS pPE3ynbTAaTOB JKcnepuMmeHTa. Ilonsarne
CTaTUCTHYECKOTO TECTA.

JleMoHCTpaIMuA

Tabmunpel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Merompl
U3Y4YECHUS KUBOU IPUPOJIBI».

ObopyznoBanue:  ynabopaTopHOoe  OOOpylOBaHME  JUIsI  IPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas paodora «lcnosb30BaHWE pPa3IMYHBIX METOAOB IIPH
VU3YUYEHUHU JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUHU.

MeToapl  MOJIEKYNISIpHOM W KJIETOYHOW  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOIpENnapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OMOJIOTUM
(xpomatorpadusi, saexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPODIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKUA. buonormueckue mnonauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, TMeNnTHIHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CcTpykTypbl. JleHatypauus. CoiictBa OenkoB. Krnaccudukamuss — OGenkos.
buonorudeckue GpyHkunu 6eakoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapubl, TUCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
OOmuit  mnaH CcTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUAOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotsel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu J[HK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
kietke. [Jlpyeue uyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMOo(U3UYECKUE HCCIIEA0BaHUS
cCocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
cmpyKmypbul U QYHKYuil OUOMOReKy1 u ux Komniekcos. Komnvromepuwiti Ouzaiin u
opeaHudecKull cunmes 6UOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [lomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX DJIEMEHTOB B )KUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJICKYI
yrieBoioB», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

JlabopaTtopnasi padota «O0HapyeHHE OEIKOB C MTOMOIIBI0 KAYeCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabdora  «MccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).



Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKIIMOHATIBbHBIE 00Pa30BaHMSI KIETKH.

Crpoenue npokapuoTrueckoi kiaeTku. Kierounasi ctenka 6aktepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONM U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE 3YKapUOTHYECKOU KJIETKH.
[lnazmatuueckas wmemOpana (riazmanemma). CTpykTypa — IJIa3MaTHYeCcKoOn
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeruéHnas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paronuros3. Jk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[Muromnasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou bl
kieTkdn. OnHoOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onbaxu, JTM30COMBI, UX CTPOE€HHE M (DyHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KiEeTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QpyHkuus ammaparta ['onpmku. Moougurkayus 6enxos 6
annapame ['onvoxcu. Copmuposxka 6enxoe 6 annapame Ionvdxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyosu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoocoenue mumoxonopuii u naacmud. Cumoduoecenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W mactun. llepBuunsble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanusie opranouasl kieTku CTpoeHue M (PyHKIIMU HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MukpodunameHTsl.  AkmunogvieMukpoguiamenmsi.  MpIlIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KineTtouHbii
neHtp. CrpoeHwe U JBWIKEHUE SKITYTUKOB W pecHHYeK. MUKpoTpyOOoUKU
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byakuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /J{uHamuka s0epHOl 00010uKu 6 mumose. AHoephbiil
MPAHCcnopm.



Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpel u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKON KieTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHrEe NPOKAPUOTHIECKON KIETKNY.

O6opyioBaHuEe: CBETOBOM MHMKPOCKON, MHKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTtopnass pabora «/I3ydeHuE CTPOEHHUS KIETOK Pa3JIMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaboparopHasi padora «lccinenoBanue IUIa3MoiIM3a M JIEIJIA3MOJIM3a B
PaCTUTENBHBIX KIETKAX.

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpallleHUe JHEPIUHU B KJIeTKe

AccuMWISILIMSL ¥ TUCCUMIIISALIAS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepoTpOodHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHne KieTku: mnpeBpamieHne AT B
OOMEeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
MeTtabonusma. DepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennvili u okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpOIacToB B IpoLecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (poToCcHHTE3a. 3HaUCHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuUTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.



buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHWE. POb MUTOXOHApHUI B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCITUTETEHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyiiecTBa a’poOHOTO IMyTH
oOMEHa BellleCTB nepes] aHa3POOHBIM. DPGHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Jx. ITpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, 0OOPYIOBaHHE AJSi MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yyeHue  KaTaqUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlaGopaTopnasi padora «l3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlaGopaTtopnasi pabGora «CpaBHeHue TiporieccoB (oTocuHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBennasi uHgopmanus U peaju3anus eé B KIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnaeckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbelii cuHte3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
OuocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Monexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. ;KuszHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.



Buoungpopmamuxa: unmeepayus u amaius oonvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubl u cxembl: «buocunTtes 6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u  Mutos.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku k
nenenuto.  I[Ipecuntetmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIICIBLHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunel muto3a. KapnokuHes u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemok. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «/3ydeHue  XpOMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHasi padora «HabmoneHue MuTo3a B KJIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3auMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA U pacioIOKEHHs TKaHEH B OpraHax pacTeHUN.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTHUBHbIE OpraHbl pacTeHUd. OpraHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBmxeHne  opraHum3MoOB. JIBM>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. I[lornomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIutanue >kxMBOTHBIX. BHyTpHUIlOI0CTHOE U
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuit. J{pixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beigenenne y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,



CeKpelrsi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBsi3b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENBHON cucTemMaMu. Beiaenenue y
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CTtpoeHune u (pyHKITMOHHMPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HOpPOU3BOIHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmMmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte ©  perymsiudss |y  OpraHusMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycilioBHBIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbHas perysdaius U SHIOKPHUHHAA CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKene3pl SHOOKPUHHOW CUCTEMBI M WX TOPMOHBL JlelicTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KMUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenurenbHas cucrteMa», «IHIOKpUHHAs cucrtemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kumednomonoctuele»y, «CxeMa  INHATaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema



npecMbikatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, dUBbIE K3EMIUIAPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHMl pa3HBIX OTHAEJOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AecTBUEM (epMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHnasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnosioro  pa3MHOXEHUS:  IOYKOBAaHUE,  CHOPYJISIUS,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJIOBOrO Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [1010BBIE Kele3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Ctaguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpooOnenwe. Tumbsl  npoOneHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpHUOHANBHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.



Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX M uenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE M PA3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOJIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXEHHE», «THIBI Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3BuTtue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGopaTopHas padora «/M3ydeHre CTPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckast padora «BpIsABIECHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Posib 0T€ueCTBEHHBIX YYEHBIX B PA3BUTUHU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.



OCHOBHbBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKH.

JleMoHCTpanun

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

JlabopaTtopuassi pabora «Jlpozoduna Kak OOBEKT TEHETHUECKHX

VCCIICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUS NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UMoTe3a YuCTOThI TaMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacleJoBaHusl  mNpu3HakoB.  lluTomorudeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTEPOraMeTHbIA I10J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TIapa3uT» U «XO3IUH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

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



Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upyooniee ckpenuBanue», «HemnonHoe nOMUHHpPOBAaHHEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Y Npo30duibl», «l'eHeThka ToJay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MOJENb JJisI  JIEMOHCTpAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM CLEIUICHHOTO HACIJIEIOBAHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydueHue pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass  padora  «M3yueHue  pe3ysnbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoseiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC NMPU3HAKU. BUab
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanyoHHBIN
psa u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAIMOHHOU
V3MEHUYUBOCTH.

['eHoTHMIIMYECKAash N3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTU B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuUIBl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
nUTOoIUIa3MaTuyeckne myrauuu. COMaTHYECKHE W TMOJIOBbIE MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacnencTBeHHoM m3menunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIECTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.



Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoauduKaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MECHYHUBOCTHY, «Meiosy,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

O6opynoBaHue: KUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (poTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUMBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo3odusibl  (Ha  TOTOBBIX
MHUKpOTIpenaparax ).

Tema 14. I'eHeTnKa YesIOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIN3HEIIOBBIM, U TOT€HETUYECKUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YeJIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oosie3HM dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM IPEeapacoyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYCHUHU T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckre (HakTOphl TIOBBIINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
qeoBeKay, «I eHeTHYecKue 3a00JICBaHUS YSTTOBEKAY).

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTukanust W CeleKuus. 3apOoKICHUE CEJIEKIMU W JIOMECTUKALIHH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOA
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoapl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1y aJIbHBIM. DTarbl KOMOWHAIITMOHHON CCJICKIIUU. HUcnbeitanue



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTua NoOTOMCTBa 1 OTOOP IO reHOTHUITy ¢ momotIbio aHanmza JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalHil y KyJIbTypHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BnyrtpuBunosas ruOpUaAn3aIHs.
bnuskopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wiu ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHEHHE U M3YyYEHUE I€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JleMoHCTpanumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHas padora «/3ydeHrue COpTOB KyJbTYPHBIX PACTEHUN U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIIEKIMH PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AUCTBO, B J1aOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBHI, MUKPOOPTraHU3MBbI, 170'¢ XapaKTepUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipon3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3nilaHre TEeXHOJOTrMid U MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLMS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KIIOHUPOBAHUE KMBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMarHocTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIIEHTPUYECKUIN aHaliu3 MpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO OMONMpUHTUHra U ckaddonauara
JUISL peLIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-cogepkamiyx BUpYcOB, BBI3BIBAIOIIMX OCO0O OMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apokaeHue um pasBuTHE IBOJIONMOHHBIX NPEACTABJICHHI B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas aesaTenpbHocTh Y. JlapBuHa.



JIBrKy1Me CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonaein, . K.
benses.

Tabmumpt u  cxembl: «Cucrema sxuBoit mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii u >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KanycTbl», «[lopo/bl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBMXXYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3us W CTPYKTypbl mnomyisanuil. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHoB —  ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudiceHue 2eHemuiecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3omAuus  0OMySsSIuUi:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HampaBisgiomuil Qgakrop sBoiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIIOIUS COIMAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUU.
Bo3HukHOBEeHHE ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: MOp(hOIOrHYECcKue,
duznonornueckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUYEecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE» (MOIUTLIONIN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6rMopa3zHo00pa3usi. MUKPOIBOIIONKS U KOIBOJIOLHMS MAPa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpanumn

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmunpl 1 cxembl: «MyTallMOHHasE HM3MEHYUBOCTHY, «llomymsiuonnas
CTPYKTypa BUaa», «Cxema nposBiieHus1 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CWJIbl ABOJIIOLUN», «IDKOJIOrMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JNEHCTBUSL €CTEeCTBEHHOro ot1bopa», «®PopMbl OOpHOBI 32 CYILECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTB», «Kpurepuun Buna», «Bunupl-nBoiHukn», «CTpykTypa Buaa B
npupozae», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnounael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuW ONU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopnasi padora «BblsBIeHHE HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  pabora  «lIpucnocoGienuss OpraHu3amMoB H  HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB 1O MOP(POJIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrMyeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomgnbie ¢GopMbl U (PUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
(dayHbl MaTepuKoB M OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bumbi-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbI  M3Yy4YEHUS  DSBOJIOLHUU.
['omonoruunsie reHbl. COBpEeMEHHBbIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO6nue 3aKOHOMEPHOCTH (MpaBuia) 3BOJONUU. [IpuHyun cmensvl QyHKYUL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyauUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKICHUS >KM3HM Ha 3emiie. AOuWoreHes u
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHU4EeCKOU JBOJIIOLUH. [Lmanerapuas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannueckux. Omeir C. Mummepa u I'. IOpm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Omnapuna, TunoTe3a nepBudHoro 0ynroHa k. XomneitHa, TeHeTHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.



HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxponomoruss u e€ wMeronpl. OTHOcUTENbHAsT W  aOCOJIOTHAS
reoxpoHosiorus. ['eoxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIJIEHKM KaK aHAJIOT TEPBBIX HA 3eMjie COOOIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOIMM BHICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHMEe CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEepUoAaM: apxeu, MPOTEPO30W,
najgeo30i, Me3030M, KaifHO30¥. OOmas xapakTepucThKa KiuMara |
reoJIornyecknx mnpoueccoB. [losBiIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE HA Ta30BbIH COCTAaB aTMOC(]EpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI MpONuIoro. [IpuyuHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [Tactep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xonneln, I'. Ménnep, C. Muinnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrema KUBOHW TpHpPOAbD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxw», «llanoporHuku», «l ol0ceMeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeimuey, «KuiiedHomonocTHbIe,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, YydYela INTHULl U 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEHN, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  ga0oparopHas padora «MoaenupoBaHUE  OMBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopnasi pabGora «l3ydeHue M OINMCaHUE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTEeHUM
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTHYECKre, COI[UaTbHbIC.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHMe 4YenoBEKOOOpa3Hble 00€3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOUIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJCH
3a  mpenensl  Adpuku. YemoBek relmenbOeprckuii  — 00mMIA  TIPEOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YeloBeK HeaHAEPTAIbCKUN



KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuky.
[TameoreneTrka M NajeOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckne pacel. [loHsatne o pace. bonpmme pacel: €BpONeoOuHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeuecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOseHHOCTh, YeOBEKa K Pa3HbIM YCJIOBUAM OKPYXKAlOIIEH Cpeibl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapabie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJAUNA. buoconuanibHble MCCIEIOBAaHUSA MPUPOJBI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
O6opynoBaHue: MYJSDKM OKaMEHEJIOCTEH, MPEIMETOB MaTepPUAIbHOW KYJIbTYphI
MPEAKOB YeJOBeKa, penpoaykuuu (pororpaduu) KapTuH ¢ MUDOTOTHUIECKUMU U
OMONEHCKUMH CIOKE€TaMU TPOMCXOXKICHUS delloBeKa, Qororpaduu HaXom0K
HCKOIA€MbIX OCTAaTKOB YEJOBEKA, CKEJIET YEJIOBEKAa, MOJICNIb YEPEra 4YeJIOBEKa U
yepena IMMUMIIAH3€, MOJICNIb KHCTH YEJIOBEKAa W KUCTH IIMMIIAH3€, MOJEJIH Topca
MPEJIKOB YETIOBEKA.

JlaGopaTopnasi pabGora «M3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «3yyeHne KOJIOrHYECKUX aalTallui YETOBEKA.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karollei cpeaou

«IIpenku yenoBeka, «ITanbl SBOJIOIMU YEIIOBEKa», «Packl ueioBeKay.



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00ATbHBIH.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaMu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METO/IOB JKOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpefa 00MTAHUSA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, ). JIubux). TonmepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskojorumdeckuid (axrop. [elicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojaJiep>KaHu0 BojgHOro Oananca. Knaccudukanus pacTeHUH MO OTHOUIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucrnocoOneHus OpraHu3MOB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
Kusnenusie popMbI pacTeHUN: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmbl. [lapasutusm, koomeparus,
MYTyaJn3M, KOMMEHCAIn3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanumn

Tabmuubr u cxembl: «Okonorudeckue (akTtoper», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DH3MONIOTMYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUHM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOMBBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIMU >KMBOTHBIX, OOUTAIONIMX B Pa3HBIX cpejax,
repOapul U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BrbIsiBIeHHE TPUCTOCOOJICHU OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oouonoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJSIIIUU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U e€ peryysiiusa. buoTudeckuil moTeHIMAT MOMYJISIHH.
MoaenupoBanve TMHAMHUKHA NONYJISIIAKA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huie Buaa. MecrtooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skonormyeckou
Hui. [loTeHnnanbHas U pealTu30BaHHAas! HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTerun. JKOJIOTUUECKAE SIKBUBAICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIIIN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiun», «CKOpOCTh  3acel€HUsl IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass  padora «lIpucnocoOneHust cemMsiH  pacTeHUd K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIC  TIOKa3aTeIuM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKHE MUPAMUIBI UCel, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Puyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha



cykueccuu. Knumakcaoe cooOuiectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Tpuponnbie 3K0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKOcUcmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATpPOIKOCHCTeMa. ATpOIeHO03. Pazmuums
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghexkma u 6uU008-30upuramopos (Kuouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISIINN U HYKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUS.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxembl:  «CTpykrypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IpYIIbl OPTaHU3MOB B 3KocUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BemiecTs M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi pabdora «/3ydeHue pazHOOOpa3wsi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypCcUsi B TUIIUYHBIN OuoOreorneHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM IOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYypCcHUsi B arpodKocHCTeMy (Ha MoJie WIM B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CylIecTBOBaJa KM3Hb. PazButue npeacrasienuil o ouocdepe B Tpyaax 3. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI100anpHOM 3KOCHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. Knmmat, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

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

Tabmuupbl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azora B MpUPOAEH,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormnueckuit aecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiMMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbI MPHUPOJIBL.
Kpacaesie xHuru. Oco0o oxpansemble mpupoansie Ttepputopuu (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TIPUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTHe METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezarowei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypchni.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusarowjue O00CMyn K



ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arps3HeHHEe  aTMocdepbl»,  «3arps3HeHue
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMbl€ PUPOJIHBIE TEPPUTOPUNY», «MOAEIN yIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH pervoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
OoOy4alolmMUMHUCs TMPOrpaMM CpeaHero oOlmero o0pa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpPaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauuyue  NPa8OCO3HAHUS  SKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT TIpOIleccaM CaMOTIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TO3WIMK JUYHOCTU, MATPUOTH3MA W
YBOKEHHS K 3aKOHY U TMPABOIOPSIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TpaaullsIM MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuiickoit dexpeparuu, npupoae u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS



chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1)rpa:knaHcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMIATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CHOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEWHOW >KM3HM B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOI0 0JIaronoJIyYns:

MOHMMAaHUE U pealnu3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpasa KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MNPAaBWI HHJIWBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYy, OCO3HAHHE LIEHHOCTH MacTepCcTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEbHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam npodhecCHuOHaNbHOU EATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYKAIOIIEU CPELBI;



OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOsieM M MyTed HX
peLIeHHS;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHHUU OHOJIOTHUHU
3HAHMST W YMEHUS TMPU PEIICHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, TMNPUHOCALUIUX Bpel  OKpYKarolIeH
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NMPEIOTBPAIIATh UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOT0 MBILIUICHHS, 3KOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLIMAJIBLHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN EATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuuKky OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPUPOAbI, YeJIOBEKa U
oOlIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh pPECYypCHblE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II00aJTbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTMYECKUX 3HAHUM B LEJAX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |



OOBSICHEHHSI SIBIECHUN OKPYXKAIOIIET0 MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUsI TOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus mpo0yieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHUSI Yy4eOHOro mnpeaMera «buosiorus»
BKJIIOYAIOT: 3HAYMMble I (OPMHUPOBAHHMS MHPOBO33PCHHS OOyYarOIIHUXCS
MEXIMCIUIUTHHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJIEHUE, MPOIIeCC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HcClieIOBaHUE,  HAOJIOJICHHE, M3MEpPEHHME, OKCIEePUMEHT W  JApYyrue);
yHUBEpCaJIbHBbIC ydeOHBIC JAcicTBHS (ITO3HABaTElbHBIC, KOMMYHHUKATHBHBIC,

PErYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COIMAJIbHOW KOMIIETEHIMU OOyYarouuxcs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W YHUBEPCAIbHbIC Y4eOHbIC JCHCTBHS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpoOpMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCAIbHBIC YUCOHBIC NCHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAJIbHbIC yUeOHbBIC
JNEWCTBUS, PETyJATHBHBIC YHHUBEPCAIbHBbIC Y4YeOHBIC JEHWCTBHUSA, COBMECTHAs
JeSATEIIbHOCTb.

MeTanpenMeTHbIE PE3yJbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIeTro
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJajnenne YHHUBepPCAJIbLHbIMH yueOHBIMU MO3HABATEJIbHBIMU
NefCTBUSMM:

1)0a30Bble JIOrHYecKue AeMCTBUA:

CaMOCTOATEILHO  (OpMyJIMpOBaTH W aKTyaJIM3UPOBaTh  IMpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh TPU OCBOCHHHM 3HAHUM IPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIIacCU(HUKAIIUH, 000OIICHHUS ), PACKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh UEIU JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPHUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKHUE TOHITUS JUIl 00bACHEHUS (PAKTOB U SIBICHUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  NPOTUBOPEUMU  PA3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHUs NpPOOJeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHabHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKHU TOCIEACTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEAJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIE0BATEIbCKHE NeiCTBUSA:

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJI30BaTh Pa3JIMYHbIE BHUJIBI JAESATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4EOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaulM B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILECTBIATH IEJICHAINIPABICHHbBIN TMOUCK MEPeHoca CPEACTB M CHOCOO0OB
JEHCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHAJIbHbBIE MOIXOJbl M pPEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaUKM, HEOOXOAUMOM NIl BBITIOTHEHUS YYEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
Oononornyeckor nHpopmanuu (cxembl, rpaduKy, IUarpaMmbl, TAOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1)o0menue:

OCYILIECTBIISATh KOMMYHHUKAIIMM BO BceX c(pepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;



BIAJCTh PA3IUYHBIMUA CTIIOCOOAMHU OOIIEHWS M B3aMMOJICUCTBHS, TMOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U UHIAUBUIYATHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUSL MO €€ JIOCTMKEHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacmpeienarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJla M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHne YHHBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JIEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUJIAaH  PEIICHUS MpoOJieMbl € YYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacIIMpsATh paMK{ Y4€OHOTO TIpeAMETa Ha OCHOBE JTUYHBIX MPEANOUYTCHUM;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HBIX O0JacCTAX 3HAHWN, MOCTOSIHHO TMOBBIIIATH CBOM 00pa3oOBaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh HABBIKAMHM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILIECHUS;

YMETh OLICHUBATH PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIDKEHHIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIIBHOCTH;

3)npunsaTHe cedst M APYrux:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaATh CIIOCOOHOCTh NOHUMATh MUP € MO3ULIMH IPYTOTro YeJIOBEKa.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yrayOiIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIEUYCHHE
npopuapHOro  oOyueHust  oOydawonuxcss — Ouojmornv. OHHM  BKJIIOYAIOT:
cneruuyecKkue il OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJTYYSHHUIO HOBBIX 3HAHWUW W UX MPUMEHEHUIO B PAa3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX XKU3HCHHBIX CUTyanusaX. [IpeaMeTHbIe pe3ysnbTaThl MPEACTaBICHBI 10
roJilaM U3y4deHUsI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWH €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB TIPUPOABI M  PEIIEHWH MpoOJeM  PaIrlMOHAIBHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloIMye OHOJIOTHYECKUE TEPMHHBI W TOHATHA (KU3Hb, KIICTKA,
OpraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIPOU3BEICHUE,



HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(knetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMmocoMHast TEOpHs
HacnenctBeHHoctn T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacnenoBanus [. MeHgensa, TOMOJOTHYECKHMX pSAIOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMITJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
AYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, pacTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEACITECIBHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IPOLIECCOB: 0OMEHa BeHIecTB (MeTaboIM3M), NPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpodHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHHUS,  WHAWNBUAYaTbHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
opraHaMud M CHCTEMaMH OpPraHOB Yy pACTEHUM, >KHUBOTHBIX M YEJOBEKAa M HX
GYHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY OSTallaMH
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTJIMYHMTEIIbHBIC MPU3HAKU KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pelIaTh OMOJOTHYECKHE 3aa4H, BBISBISITh TPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ yueOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;



YMEHUE BBIIBUIaTh THUIIOTE3bl, MPOBEPITH HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMynupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJIYYECHHBIC
pE3yNbTATHI U EJIaTh BHIBOABL;

YMEHHUE Y4YacTBOBaTb B y4e€OHO-UCCIIEIOBATEILCKON padoTe MO OHOJOTHUH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  NPEACTaBIIATh  NOJIYYEHHBIE  pE3yJbTaTbl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHHE OLICHMBATh ATUYECKUE AaCHEKTbl COBPEMEHHBIX HCCIEIOBAHUN B
obnmacth  OWONOTMM M MEIMIMHBI  (KJIOHMpPOBAaHWE,  HCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAIPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymiedl mpodecCHOoHATBHON
NESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILEBOM MPOMBIIIJIEHHOCTH, YTIyOIsITh MMO3HABATEIbHBIN
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu 1
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | Pa3nen Tema Komu | DOP wu  IIOP | BociuTaTeabHbIM aCIEKT
/ YEeCT | UCTIOJIb3yEMBIE Ha
i BO ypoKe
qaco
B
1. | buonoruss kak Hayka | 1. buonorus Kak | 1 bubmuoteka [IOK | IlpuBneuenue BHUMAaHUA
(1 gac) KOMIUICKCHasI HayKa U Kak https://m.eds00.ru | oOyyarommxcss K IICHHOCTHOMY
9acTh COBPEMEHHOTO /863e6122https:// | acekTy wu3y4aeMbIX Ha ypOKE
oO1recTBa mM.eds00.ru/863e6 | siBneHwmiA, OpraHu3aus X padOThI
32a C  MOJy4yaeMoil  Ha  ypoke
2. | Xusbie cucremsl u ux | 1. JXubie cuctemsl u ux | 1 bu6muoreka I{OK | conmanbHo 3HAYUMOU
u3ydeHue (2 gaca) CBOICTBA https://m.edsoo.ru | napopmarnmeir- HWHUITUUPOBAHUE
/86366564 ee OOCYXICHHS, BBICKAa3bIBAHUS
2. YpoBHeBas opraHuzamus | 1 bu6mmoreka [{OK | 00y4aromuMUCsT CBOEr0 MHEHMS
JKUBBIX CUCTEM https://m.edsoo.ru | mo ee MoBOAY, BHIPAOOTKE CBOETO
/863e6564 K Hel orHomeHus. [loOyxneHue
3. | buonorua xnetku (2 | 1. Wctopuss otkpeitus u |1 https://resh.edu.ru | MIKOJTPHUKOB OCBanBaThb HOBBIC
Jaca) U3yUYCHUS KJICTKH. /subject/lesson/53 | BUABI ACSATEIBHOCTH, Y4acTBOBATh
Knerounas TEOPHSI. 83/conspect/1533 | B TBOPYECKOM, CO3MIATEIHOM
CraproBas padora 70/ npolecce.
bubnmoreka IJOK

https://m.edsoo.ru



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://m.edsoo.ru/863e6e88

/863e6e88

2. Metoapl MOJIEKYJISIpHOU
U KIECTOYHOW OHOJIOTHH.

https://resh.edu.ru
/subject/lesson/53

[TpakTrdeckast paboTa 83/conspect/1533
«3yueHue METOJI0B 70/
KJIETOYHOM ononoruu
(xpomarorpadus,
anexTpodopes,
nuddepeHranbHoe
LHEHTPpU(PYTUPOBAHUE,
ITLIP)»

XuMHUYecKas 1. XUMHUYECKAN COCTaB bu6moreka [JOK

OpraHu3anus KJICTKU | KIICTKH https://m.edsoo.ru

(10 gacos) /863e674e
2. MuHepanbHbBIE BEIIECTBA bu6moreka [IOK | Ctumynsius MO3HABATEILHOMN
KJIETKH, UX OHOJIOTHYECKast https://m.eds00.ru | MOTHBALIUK MIKOJIBHUKOB IIyTEM
pOJIb /863e674e NPUMEHEHHUs Ha YPOKE TPYIIOBOM
3. Opranudeckue BeIecTBa bubmuoreka I{JOK | paboTel unum paboTel B mapax,
KJICTKH — OeJKH. https://m.edso0.ru | koTopple  ydaT  OOyYaroIIUXCs
JlaboparopHas paboTta /863e6b72 KOMaH/IHON pabote u
«OOHapyxeHre OeNKoB ¢ B3aUMOJICUCTBUIO C  JAPYIHUMHU
MOMOIIBI0  KAYeCTBEHHBIX JIFOTEMU.
peaKIU
4. CBoiicTBa, bu6mnoreka IIOK
kiaaccuukanus U QyHKIHNA https://m.edsoo.ru
OeJIKOB /863e6b72
5. Oprannueckue BeEIIeCTBa bubmuoreka [JOK

KIICTKU— YTJICBO/bI

https://m.edsoo.ru
/863e6870



https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

6. Opranuueckue BeIIecTBa bubnmorexa IJOK

KJIETKU — JIAIUIbI https://m.edsoo.ru
/863e6870

7. HykiienHOBBIE KHCIIOTHI. bubmmorexa [JOK

JTHK U PHK. https://m.edso0.ru

JlaboparopHas paboTta /863e6d5¢

«HccnenoBanne

HYKJIEUHOBBIX KHCJIOT,

BBIJICJICHHBIX U3  KJIETOK

Pa3IMYHBIX OPTaHU3MOBY

8. Crpoenne u ¢yHKIUU bubmuoteka [JOK

ATO. Hpyrue https://m.edsoo.ru

HyKJIe03uaTprudochaTs /863e6d5c

(HT®)

9. CeksenupoBanue JIHK. https://biomolecul

MeTob! TeHOMUKH, a.ru/articles/meto

TPAHCKPUIITOMHKH, dy-v-kartinkakh-

IPOTEOMHUKH sekvenirovanie-

nukleinovykh-
kislot

10. Metonbl CTPYKTYypHOUH
OMOJIOTHH

http://postnauka.ru/

Crpoenne u ¢ynkiuu | 1. Turnet KJIETOK. bubmmotexa [JOK
KJIETKH (8 4acoB) [TpokapuoTHuecKasKiIeTKa https://m.edsoo.ru
/863e6e88
2. Crpoenue bubmunorexa [JOK
IYKaPUOTHYECKON  KIICTKH. https://m.edsoo.ru
[TpakTryeckas paboTta /863e6ffOhttps://

«3yueHne CBOMCTB

m.eds00.ru/863e7

BocruteiBaTh  MOTPEOHOCTH B
MPaKTHYCCKOM HCIIOJIb30BAHUH
OHMOJIOTMYECKUX 3HAHUH,

MpUMEHEHNUE TPYNIOBOM pPadOThHI
uau paboThl B Mapax, KOTOpPbHIC
y4qaT O0OyYarIuxcsi KOMaHIHOM
paboTe W B3aUMOJCUCTBUIO C



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://biomolecula.ru/articles/metody-v-kartinkakh-sekvenirovanie-nukleinovykh-kislot
https://biomolecula.ru/articles/metody-v-kartinkakh-sekvenirovanie-nukleinovykh-kislot
https://biomolecula.ru/articles/metody-v-kartinkakh-sekvenirovanie-nukleinovykh-kislot
https://biomolecula.ru/articles/metody-v-kartinkakh-sekvenirovanie-nukleinovykh-kislot
https://biomolecula.ru/articles/metody-v-kartinkakh-sekvenirovanie-nukleinovykh-kislot
https://biomolecula.ru/articles/metody-v-kartinkakh-sekvenirovanie-nukleinovykh-kislot
http://postnauka.ru/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

KJIETOYHOM MEMOpPaHbI»

16¢

3. IToBepXHOCTHBIN
amnmapart KIeTKH

https://infourok.ru
/urok-17-
poverhnostnyj-
apparat-kletki-
ego-funkcii-
5583991.html

4,
OnHomMeMOpaHHBICOPTaHOU
el KiIeTku. [lpakThyeckas
pabota «3yuenue
NBIDKEHUS LMTOILUIA3MbI B
PACTUTENIbHBIX KIIETKaX)

https://resh.edu.ru
/subject/lesson/38
47/main/8620/

5. [TosryaBTOHOMHBIE https://infourok.ru
OpraHOMJIbI KJICTKH: /prezentaciya-po-
MUTOXOHJPHH, TUIACTHIBI. biologii-
JlaboparopHas paboTta uglublennyj-kurs-
«Uccnenosanue poluavtonomnye-
IJ1a3MOJIn3a u organoidy-kletki-
JIeTIa3MOJIn3a B 6262935.html
paCTI/ITeJIBHBIX KIJIICTKaX)>

6. HememOpanHsbie https://resh.edu.ru

OpraHonabl KJICTKHU

/subject/lesson/53
83/conspect/

JIPYTrUMU 00y4arouMucs

7. Crpoenne u (GyHKIUU
sapa

https://infourok.ru

/prezentaciya-po-
biologii-klass-
tema-stroenie-i-

Ctumynsus MO03HABATEIILHOMN
MOTHBAIMHA IIIKOJIbHUKOB ITyTEM
NPUMEHEHHUs Ha YPOKE TPYIIOBOM
paboTel waM paboOTHl B Tapax,



https://m.edsoo.ru/863e716c
https://infourok.ru/urok-17-poverhnostnyj-apparat-kletki-ego-funkcii-5583991.html
https://infourok.ru/urok-17-poverhnostnyj-apparat-kletki-ego-funkcii-5583991.html
https://infourok.ru/urok-17-poverhnostnyj-apparat-kletki-ego-funkcii-5583991.html
https://infourok.ru/urok-17-poverhnostnyj-apparat-kletki-ego-funkcii-5583991.html
https://infourok.ru/urok-17-poverhnostnyj-apparat-kletki-ego-funkcii-5583991.html
https://infourok.ru/urok-17-poverhnostnyj-apparat-kletki-ego-funkcii-5583991.html
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html
https://resh.edu.ru/subject/lesson/5383/conspect/
https://resh.edu.ru/subject/lesson/5383/conspect/
https://resh.edu.ru/subject/lesson/5383/conspect/
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html

funkcii-yadra-
himicheskiy-
sostav-i-
stroeniya-
hromosom-
1414446.html

8. CpaBHHTETBHAS https://infourok.ru

XapaKTEePUCTHKA  KIETOK [tablica-po-

sykapuoT. JlaGopaTopHas biologii-

pabora «3yuenne sravnitelnaya-

CTPOCHHSI KJIETOK harakteristika-

Pa3IUYHBIX OPTaHU3MOBY prokariot-i-

eukariot-
5055344.html

O6Mmen BemectB u | 1. Accumunsauus u bu6moreka [JOK
IpeBpallcHue IUCCUMWISIAS ~ —  JIBE https://m.edsoo.ru
HEpruu B KieTke (9 | CTOpOHBI MeTabonm3ma. /863e766¢
4acoB) Tumer oOMEHA BEIIECTB.

JlaGoparopHas paboTta

«3yuenue

KaTAJIMTUYECKON

aKTUBHOCTU (epMEHTOB (Ha

npuMepe  aMuiiasbl  WId

KaTayas3bl)»

2. DepMEeHTATUBHBIN bubmmoteka [JOK

XapakTep peaximii https://m.edsoo.ru

KJIETOYHOTO MeTaboJIu3Ma. /863e766¢

KOTOpBIC
KOMaHJIHOH
B3aNMMO/ICHCTBHIO
JIFOIbMH

ydar

00yJaroIMXCs
pabote U

C  Jpyrumu



https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/prezentaciya-po-biologii-klass-tema-stroenie-i-funkcii-yadra-himicheskiy-sostav-i-stroeniya-hromosom-1414446.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://infourok.ru/tablica-po-biologii-sravnitelnaya-harakteristika-prokariot-i-eukariot-5055344.html
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

JlaGoparopHas paboTta
«3yueHnne
(bepMEeHTaTUBHOTO
pacuieruieHusl  MepoKcuaa

BOIOPOJa B PACTUTCIIbHBIX
N JKUBOTHBIX KICTKaX»

3. benku-aktuBaTtophl U

https://urok.1sept.

OCIKU-UHTHOUTOPBI ru/articles/556930
4.  ABTOTpOQHBIA  THUII bubmorexa HOK
oOMeHa BelIeCTB https://m.edso0.ru
/863e7aae
5. dotocunTe3 bu6anoreka IIOK
https://m.edso0.ru
/863e7c98
6. XEeMOCHHTE3. bubmmoteka IIOK
JlaboparopHas paboTta https://m.edsoo.ru
«CpaBHeHHE IPOIIECCOB /863e7c98
dboTocuHTE3a u
XEMOCHHTE3a)
7. AHa’poOHBIC https://infourok.ru | BoctuteiBaTh  TOTPEOHOCTH B
OpraHU3MBI. Bunsr /user/saginbaeva- | mpakTHYeCKOM HCIIOJIb30BAHUH
Opoxenus. JlaboparopHas elvira- OMOJIOTHYICCKHX 3HAHUM;
pabora «CpaBHeHue hatmullovna/blog | mpumenenue rpynmoBoii pabOTHI
MpOIIECCOB  OpOXKEHUs U /vazhneyshie- Wi paboThl B Tapax, KOTOpHIE

JAbIXaHWA»

biohimicheskie-
processi-
vizivaemie-
mikroorganizma

ydar oO0ydJarmuxcs KOMaHIHOU
paboTe W B3aUMOJCHUCTBUIO C
JIPYTUMH 00Y9arOIIUMUCS



https://urok.1sept.ru/articles/556930
https://urok.1sept.ru/articles/556930
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://infourok.ru/user/saginbaeva-elvira-hatmullovna/blog/vazhneyshie-biohimicheskie-processi-vizivaemie-mikroorganizmami-prevraschenie-bezazotistih-organicheskih-veschestv-aerobnie-i-an-51818.html
https://infourok.ru/user/saginbaeva-elvira-hatmullovna/blog/vazhneyshie-biohimicheskie-processi-vizivaemie-mikroorganizmami-prevraschenie-bezazotistih-organicheskih-veschestv-aerobnie-i-an-51818.html
https://infourok.ru/user/saginbaeva-elvira-hatmullovna/blog/vazhneyshie-biohimicheskie-processi-vizivaemie-mikroorganizmami-prevraschenie-bezazotistih-organicheskih-veschestv-aerobnie-i-an-51818.html
https://infourok.ru/user/saginbaeva-elvira-hatmullovna/blog/vazhneyshie-biohimicheskie-processi-vizivaemie-mikroorganizmami-prevraschenie-bezazotistih-organicheskih-veschestv-aerobnie-i-an-51818.html
https://infourok.ru/user/saginbaeva-elvira-hatmullovna/blog/vazhneyshie-biohimicheskie-processi-vizivaemie-mikroorganizmami-prevraschenie-bezazotistih-organicheskih-veschestv-aerobnie-i-an-51818.html
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mi-prevraschenie-
bezazotistih-
organicheskih-

veschestv-
aerobnie-i-an-
51818.html

8. AspoOHBIC OpPraHU3MBI. bubmoreka [JOK

Ortanbl  SHEPTETHYECKOTO https://m.edsoo.ru

oOMeHa /863e7aae

9. Dueprus MemMOpaHHOTO

rpajgueHTa MIPOTOHOB.

Cuntres3  AT®: pabora

npoToHHOU AT®-CUHTa3BI

Hacnencreennas 1. Peakmuum MaTpUYHOTO https://resh.edu.ru
uHpOpMAaIUs U | CHHTE32 /subject/lesson/53
peanm3amms  e€ B 52/conspect/
kJjeTke (9 yacoB)

2.  Tpaunckpummus — — https://resh.edu.ru

MatpuuHbii cuaTe3 PHK

/subject/lesson/53
52/conspect/

3. TpaHcusamus u e€ Tansl

https://resh.edu.ru
/subject/lesson/53

52/conspect/

4, KomupoBanue
aMUHOKHCJIOT. Ponb
pubocom B  OHOCHHTE3E

https://infourok.ru

/statya-po-
biologii-
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OeJka

biosintez-belka-
4645207.html

5. Opranuzanusi TeHOMa Yy
MPOKAPUOT U IYKAPUOT

https://resh.edu.ru
/subject/lesson/39
39/main/

6. MouekysipHbIe https://www.bsu.r
MEXaHHU3MBl  DIKCIPECCHU u/content/page/10
TCHOB y YKapHOT 10/book.Pdf
7. Bupycsl — bubmuoteka [IOK | [Ipumenenue Ha ypOKe
BHEKJICTOUHBIC bopMBI https://m.eds00.ru | uaTepakTUBHBIX (OpM PadOTHI C
KU3HM U OOJIMTaTHBIC /863e7540 OOyYarOIUMUCS:
napasutel.  [IpakTudeckas UHTEJUICKTYaJIbHBIX urp,
paborta «Co3manue MoJeIu CTUMYJIUPYIOIINX
BUpYCa» MI03HABATEIBHYIO MOTHBAITHIO
8. Bupycusle 3a0oneBaHus bubanoreka [{OK | oOydaromuxcs
YyeaoBeKa, JKUBOTHBIX, https://m.edso0.ru
pacTeHHIA /863e7540
9. Hanorexuomoruun B https://studfile.net
OMOJIOTUY U MEAUITTHE /preview/7778571
/page:2/
JKn3HeHHsIi K | 1. JKn3Henusli LUKJT https://resh.edu.ru
KJIETKH (6 4acoB) KJICTKH /subject/lesson/39
27/main/105899/
2. MarpuuHblii  cHHTE3 https://resh.edu.ru
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https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/5352/main/295784/

JTHK /subject/lesson/53
52/main/295784/

3. XPOMOCOMBI. https://infourok.ru

JlabopatopHas paboTa /stroenie-i-

«M3yuenne xpomMocom Ha
TOTOBBIX
MHUKPOIIPETIApATAX»

funkcii-
hromosom-
4770926.html

4, JlemeHWe KICTKH —
MHTO3

bubmmoreka IIOK
https://m.edsoo.ru
/863e7f4a

5. Turnbl KJIETOK.
Kapuokunes v LUTOKUHES.
JlabopaTopHas pabora

«Habmonenne wmuTo3a B
KJIETKaX KOHYHMKA KOpeITKa
JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

https://infourok.ru
/nauchnaya-
statya-na-temu-
kletochnyj-cikl-i-
mitoz-
5615224.html

6. Perynsauus >XU3HEHHOTO
LMKJa KJIETOK

https://infourok.ru
/prezentaciya-po-
molekulyarnoj-
biologii-na-temu-
rol-citoskeleta-

Pa3BuTue u COBEpIICHCTBOBAHNE

KOMMYHUKATUBHOW KOMIICTCHIINY;
[TpuBnedenue BHUMAaHWSI
oOydaromuxcsi K LEHHOCTHOMY
acIeKTy W3ydYaeMbIX Ha YpOKax

regulyaciya- SIBJICHUH, HCIIOJIb30BaHNE
kletochnogo- BOCHHUTATENIBHBIX  BO3MOXKHOCTEH
cikla- collep KaHusl y4eOHOro TMpeaMeTa
4906128.html yepes JEMOHCTPAIIUIO

00y4aOIUMCS IPUMEPOB
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Crpoenuie 1 pyHKIUU
OpraHU3MOB (17
4acoB)

1. Opranu3m Kak eIuHOE
LeJI0€e

https://resh.edu.ru
/subject/lesson/67
70/conspect/2960
13/

2. Tkanu pacTeHui.
JlaGopatopHas pabota
«zyuenue TKaHEn
pacTeHui»

https://infourok.ru
/prezentaciya-
dlya-podgotovki-
k-gia-tkani-
rasteniy-
3573495.html

3. TkaHu >KUBOTHBIX U
yenoBeka.  JlaGoparopnas
pabora «W3yuenue TkaHel
YKUBOTHBIX)»

https://multiurok.r
u/files/prezentatsi
ia-k-uroku-
biologii-tkani-
zhivotnykh-i.html

4.  Oprabmbl.  Cucremsl
OpTaHOB. JlabopatopHas
pabora «M3yueHnne opraHos
[IBETKOBOT'O PaCTECHUS»

https://multiurok.r
u/files/liektsiia-
orghany-sistiemy-
orghanov.html

5. Onopa Tena opraHu3MOB

6. JIBnxeHue opraHu3MoB

https://zaochnik-
com.com/spravoc
hnik/biologija/obs
chaja-

OTBETCTBEHHOTO,
[IOBEIECHUS gyepe3
COOTBETCTBYIOIIHUX
OMOJIOTUYECKUX  3aaHus IS
perieHusT MpoOJEMHBIX CHTYaIlUH
c 1[EJIBIO MIOCJICTYFOIIICTO
o0CyXeHHUs B KJlacce

IPa)xXT1aHCKOTO
noaoop
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biologija/dvizheni
g-organizmov/

7. [lutaHue opraHu3MoB

https://infourok.ru
/prezentaciya-k-
uroku-pitanie-
organizmov-
klass-
337936.html

8. Ilutanme IO3BOHOYHBIX
KHUBOTHBIX.
HI/IIHGBapI/ITCHBHaH CHCTCMa
YCJIOBCKaA

https://infourok.ru
/prezentaciya-k-
uroku-pitanie-
organizmov-
klass-
337936.html

9. JlpixaHue opraHu3MoB

https://infourok.ru
/prezentaciya-na-
temu-dihanie-
klass-
337935.html

10. /Iprxanne mOo3BOHOYHBIX
’)KMBOTHBIX M YEJIOBEKA

https://medickno
w.com/bookschoo
I/biologiya-
sistema-10-
teremov/20.php



https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/dvizhenie-organizmov/
https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/dvizhenie-organizmov/
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php

11. TpancmopT BemIeCTB Yy
OpTaHU3MOB

https://medickno
w.com/bookschoo
I/biologiya-
sistema-10-
teremov/20.php

12. KpoBeHocHas cucrema
MO3BOHOYHBIX >KUBOTHBIX U
YenoBeKa

https://videouroki
.net/video/26-
krovenosnaya-
sistema-krov.html

13. Brienenue y
OpraHu3MOB

https://multiurok.r
u/files/razrabotka
-k-uroku-
vydielieniie-u-
orghanizmov-10-
k.html

14. 3ammTa y opraHu3MoB

https://resh.edu.ru
/subject/lesson/55
58/conspect/1825
7/

15. HmmynHas cucrtema
YeJoBeKa

https://resh.edu.ru
/subject/lesson/55
58/conspect/1825
7/

16. Paszmpaxxumoctb U

https://infourok.ru
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perymsinus y OpraHu3MoB

/prezentaciya-10-
klass-
razdrazhimost-i-
requlyaciya-u-

organizmov-
5339947 .html

17. ['ymopanbHas
perynsiius U SHIOKPUHHAS
cucTemMa  JKMBOTHBIX U
YeJloBeKa

https://infourok.ru
[urok-
endokrinnaya-
sistema-
gumoralnaya-

regulyaciya-
3326006.html

10

Pa3sMmBOXeHue "
pa3BUTHE OPTAaHU3MOB
(8 yacos)

1. Dopwmm
OpTraHU3MOB

pPa3MHOXKEHUS

bu6mmoreka IIOK
https://m.edsoo.ru
/863e81b6https://

m.eds00.ru/863e8
3le

2. [lonoBoe pazMHOKEHHUE

https://foxford.ru/
wiki/biologiya/po
lovoe-
razmnozhenie-
€go-
biologicheskoe-
znachenie

3. Metios

bu6mnoreka [IOK
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https://m.edsoo.ru

/863e7f4a
4. I'ameTorenes. bu6moreka [JOK
OOpazoBanue © pa3BHUTHE https://m.edsoo.ru
IIOJIOBBIX KJICTOK. /863e81h6
JlaGopaTopHas pabora
«3yuenne CTPOEHHUS
ITOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpenapaTax»
5. NuauBuayanbHOE bu6mnoreka IIOK
pa3BUTHE OPraHU3MOB — https://m.edsoo.ru
OHTOTCHE3 /863e8436

6. 3akmagka OpraHoB u
TKaHEM U3 3apOJABILIEBBIX
JIMCTKOB

https://resh.edu.ru
/subject/lesson/56
30/main/

7. Poctr u pasButTuHe
KUBOTHBIX. JlabopaTtopHas
pabota «BrIsiBNICHHE
MIPU3HAKOB CXOJICTBa
3apOAbIIIECH TMO3BOHOYHBIX
YKUBOTHBIX)»

https://foxford.ru/
wiki/biologiya/ra
zvitie-zhivotnyh-
pervichnorotye-i-
vtorichnorotye-

zhivotnye

8. Pa3zMmHoxkeHue u
pa3BUTHE pPacTeHUM.
JlaGoparopHas paboTta
«CtpoeHue OpraHoB

PA3MHOKCHUA BBICIIHX

https://nsportal.ru
/shkola/biologiya/
library/2015/01/0
6/tsikly-razvitiya-
rasteniy-zanyatie-
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pacTeHUu»

po-podgotovke-k-
€ge

11 | 'enetuka — Hayka o | 1. Mcropust craHOBiIEHUS U bubmmorexa [JOK
HACJICICTBEHHOCTH M | pa3BUTHS TIE€HETHKH  Kak https://m.edsoo.ru
U3MEHYHUBOCTH HAYKH /863e86f2
opranu3MoB (2 yaca) |2. OCHOBHBIC IIOHITHS H bubmoreka [JOK

CHUMBOJIBI T'CHETHUKH. https://m.edsoo.ru
JlaboparopHas paboTa /863e8612
«/Ipozodumina kak OOBEKT

TCHETUYCCKUX

VICCJIEIOBAHUIN

12 | 3akoHOMEpHOCTH 1. 3aKOHOMEpPHOCTHU bubmuotexa [JOK
HACJICJICTBEHHOCTH HACJICIOBAHMS TIPU3HAKOB. https://m.edsoo.ru
(10 gacos) MonorubpuaHoe /863e8878

CKpEeIIBaHuE.

[IpakTrueckas pabora

"U3yuenue pPE3yIBTAaTOB

MOHOTHOPHUTHOTO

CKpEIUBaHUS y

Jp0o30h ULl

2. lluTomornvyeckue OCHOBBI bu6mmoreka [JOK
MOHOTHOPHIHOTO https://m.edsoo.ru
CKpEIMBAHUS /863e8878

3. AHanuzupyromee bubmnorexa HOK
ckpemuBanue. HemosHoe https://m.edsoo.ru
JOMHHHUPOBAHUE /863e89a4

4. JurubpunHoe bubnmoreka IJOK

CKpCIIMBaHUC.

https://m.edsoo.ru
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[TpakTuyeckas paboTta /863e89a4

«3yueHne  pe3ynbTaToB

JTATHOPUIHOTO

CKpEIIUBAHUS y

JPO30(UITBI

5. [{uTomornyeckue OCHOBBI bu6mmoreka IJOK

JTUTHOPUTHOTO https://m.edsoo.ru

CKpEUIMBAHUS /863e89a4

6. CueruieHHOE bu6mmoreka IJOK

HaCJIe/IOBaHKE MTPU3HAKOB https://m.edsoo.ru
/863e8c60

7. XpoMmocomHasi Teopus
HACJIEICTBEHHOCTH

https://infourok.ru
/prezentaciya po
biologii 10 Kklas
$-287761.htm

8. 'eneruka mona

https://multiurok.r
u/files/urok-v-10-
klassie-
gienietika-
pola.html
bu6mnoreka IIOK
https://m.edso0.ru
/863e8¢60

9. N'eHoTUIl Kak MeJIOCTHAS
cucremMa

https://www.yakl
ass.ru/p/biologia/
10-
klass/zakonomern
osti-peredachi-
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a

nasledstvennykh-
priznakov-
6844028/genotip-
kak-tcelostnaia-
sistema-
6844039/re-
2fa7f8a6-8b18-
457f-bf99-
d2d51e2fee8a

10. I'eneTnueckmit https://resh.edu.ru | IlpumeneHue Ha ypOKe
KOHTPOJIb pa3BUTHUSA /subject/lesson/36 | uHTEpaKTUBHBIX (GOPM pPabOTHI C
pacTeHMiA, IKUBOTHBIX W 53/conspect/ 00yJarOIUMUCS:
YeJI0BEKa WHTEIJICKTYaTbHBIX urp,
13 | 3akoHOMepHOCTH 1. HN3MeHUYnBOCTh bu6mnoreka I{OK | cTumynupyrommx
U3MCHUYHMBOCTH (6 | mpU3HAKOB. Bunbt https://m.eds00.ru | mo3HaBaTenbHYIO MOTHBAIHIO
4acoB) U3MCHYHMBOCTH /863e8efe 00y4JaroIuxcs
2. MonudukauronHas bubmmorexa HOK
M3MEHYHBOCTD https://m.edsoo.ru
/863e8efe
3. Bapuanumonssléi psn u bubmorexa HOK
BapHaIlMOHHAs KpHBasi. https://m.edsoo.ru
JIabopartopHas paboTa /863e8efe
«HccnenoBanue
3aKOHOMEPHOCTEN
MO U (DUKAITHOHHOM
U3MCHYUBOCTH.
[TocTpoenue
BApHAIIMOHHOTO psiAa U
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BapUAIMOHHON KPUBOW»

14

['enetuka yenoseka (3
yaca)

4. ['eHoTUnMUEeCcKas bu6moreka [JOK
U3MEHYUBOCTb. https://m.edsoo.ru
KomOuHaTuBHas /863e8efe
M3MEHYUBOCTD
S. MyTanroHHast bubmmnorexka [HOK
U3MEHYUBOCTbD. https://m.edso0.ru
[IpakTuyeckast pabota /863e8efe
«Mytauuu 'y J1po30Quibl
(Ha TOTOBBIX
MHUKpOIIpernaparax)»
6. 3aKOHOMEPHOCTH https://videouroki
MYTaIlMOHHOT'O  IIpoIlecca. .net/razrabotki/pr
DnureHeTuKa u ezentatsiya-po-
SIUTE€HOMUKA biologii-
epigenetika.html
1. T'eHeTmka  dYelOBEKa. bubmoreka IIOK
[pakTuyeckast pabota https://m.edsoo.ru
«CocraBiieHre W aHaIU3 /863e8d78
POJIOCIIOBHOW
2. Mertonpl MEIUIIMHCKON https://gpmu.org/
FeHETHUKH userfiles/file/kade
npa%?2000611ei %
20n%20morexyn
SApHOI%20Me T
nHCcKon%20reHeT
HUKH/00ydueHne/me

d gen.pdf
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3. 3HaueHue MEIUIMHCKON

TCHETUKH B
PEIOTBPAIICHUH u
JICYCHUHN TCHETUICCKUX
3a00JIEBaHUH YeJIOBEKa
15 | Cenexuus 1. OcHoBHBIE TOHATUA bubmmoteka IIOK
opranu3moB (4 yaca) | ceiekiuu. JlaGopartopHas https://m.edsoo.ru
pabora «/3ydeHne coOpTOB /8639214
KYJIBTYPHBIX pPacTEHUH W
nopoJ JOMaITHUX
KUBOTHBIX)»
2. Metoabl CeNeKIMOHHON bu6moreka [JOK
paboTHLI. JlaboparopHas https://m.edsoo.ru
pabora «M3yueHue /863e9214
METOJIOB CEJICKITUU
pacTeHui»
3. JlocTmwxkeHusl CeleKIun bu6anoreka [IOK
pacTeHMd ¥  >KMBOTHBIX. https://m.edsoo.ru
[TpakTrdeckas paboTta /8639214
«IIpuBuBKa pacTeHUN»
4. CoxpaHeHue, U3y4eHue u bubmnorexa HOK
UCIIOJIb30BaHUE https://m.edsoo.ru
TEHETUYECKUX PECYPCOB /8639214
16 | buorexHomorus u|l. buorexHosorus  Kak bu6mmoreka [JOK
CHHTETHYECKAs HayKa u OTpacib https://m.edsoo.ru
Ouosorus (4 yaca) IPOM3BOJICTBA. /8639336
[TpakTrdaeckast pabota
«3yuenue O00BEKTOB
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OMOTEXHOIOTHUI

2. OCHOBHEIC HaIIPpaBJICHUA
CHHTETHYCCKOM OMOJIOTHH.
XpOMOCOMHaSI N TI'CHHasA
HNHXCHCPUA

bu6moreka [JOK
https://m.edso0.ru
/863e9336

3. [IpomexyToOuHAN
arrecrauud 3a kypc 10
KJiacca.

https://multiurok.r
u/files’/khromoso
mnaia-i-
ghiennaia-
inzhienieriia.html

4, MenunuHckue
OMOTEXHOJIOTHUHA

http://iweb.vyatsu
.ru/document/mat
erial/49/06.03.01
%20buosorus/M
eannHCcKasn%200
norexuoJiorus/M
euInHCcKasn%200
HOTEXHOJIOTHS. %
20Kypc%20meKiy

uih.pdf

17

PeszepBubiii  ypok (1
qac)

1. [ToBTOpEHUE,
0000111eHHE,
cHUCTeMaTHu3aIus 3HaHUM
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11 KIIACC

K
Ne o JJIeKTPOHHbIE
Paznen 4ecTB
n/ Tema ypoka o uudposbie
n o0pa3oBaTe/ibH
4acoB
ble pecypchl
3apoxkAeHUE U bubmoreka I[HOK
pa3BHUTHE — https://m.edsoo.ru/
BOJTIOITMOHHAS Teopus Y. :
1 >BOJTIOLIOHHBIX a p 1 863e6122https://m.
. Jlapsuna eds00.ru/863e632a
MIPE/ICTABJICHUI B
o6uomnoruu ( 4 yaca)
bubmoreka I1IOK
BIDKYIIIME CHJIBI BOJIOINH
2 SH OByHOq — 1 https://m.edsoo.ru/
8 - FAPBHHY 86366564
Bopr0a 3a cyiiectBoBaHue, bubmoreka I[OK
€CTECTBEHHBIN U https://m.edsoo.ru/
3 HCKYCCTBEHHBIN OTOOD. 1 863e6564
dopmupoBaHue
CUHTETUYECKON TEOPUHU
ABOJTIOIUH.
https://resh.edu.ru/
subject/lesson/538
4 BXo1H0ii KOHTPOJIb 1 3/conspect/153370/

bu6bmoreka I[OK
https://m.edsoo.ru/

BocnurareJbHBINA aCIEKT

[IpuBnedyeHre BHUMAHUS
0o0yyJarommxcs K
LHEHHOCTHOMY acCIEKTy
M3Yy4aeMbIX Ha YpOKE
SIBJICHUM, OpTraHu3aIis ux
paboThI C MOTyYaeMoM Ha
YPOKE COLMAIbHO 3HAYNMOU
uHdopmauen-
WHULIMUPOBAHUE €€
0OCY>KJICHH S, BBICKa3bIBAHUS
00y4aroIMMUCS CBOETO
MHEHUS T10 €€ MOBOY,
BbIPaOOTKE CBOETO K HEH
otHouieHus. [ToOyxnenue
IIKOJIbHUKOB OCBAMBATh
HOBBIC BUJIBI JACSITEILHOCTH,
y4acTBOBATh B TBOPUECKOM,
CO3UJATENBHOM ITPOLIECCE.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://m.edsoo.ru/863e6e88

Mukpo3BoJIrOLUs 1

ITarbl YBOJIOIMOHHOTO

863e6€e88
https://resh.edu.ru/

5 e€ pesynbTathl ( 14 porecca: MUKPO3BOJIIOIUS U subject/lesson/538
9aCcoB) MAaKPOIBOJIEOLHS 3/conspect/153370/
[Momynsauus — dIeMeHTapHas bubmiorexa TIOK
6 € IMHHTIA YBOTIOLIH https://m.edsoo.ru/
863e674e
3aKOH I'eHETUUYECKOTO bu6moreka IIOK
pasHoBecus J[x. Xapau, B. https://m.edsoo.ru/
7 Baiin6epra. JIabopartopHas 863e674e
pabota «BrIsiBlieHHE
M3MEHYMBOCTH Y 0COOEH
OJIHOTO BHJIa»
DneMeHTapHbIe PaKTOPbI bubmiorexa TIOK
8 BOJTIOLIIH https://m.edsoo.ru/
863e6b72
bubmuorexka I[[OK
9 gﬁiﬁﬁiﬁ;ﬁiﬁmﬂ htt|os://m.edso;.I ru/
863e6b72
Murpanuun. N3oisamun bubmuorexka I[[OK
10 TOMYJNAIMIA: Teorpaduyeckas, https://m.edsoo.ru/
Ounonoruyeckast 863e6870
EcTecTBeHHbIl 0TOOp — bubmuorexka I[[OK
11 HAIPaBISIONMI (hakTop https://m.edsoo.ru/
3BOIIOLUK 863e6870
12 ITonoBoit oTGop bubmoreka I[[OK

PazButune n
COBEpPIIICHCTBOBAHUE
KOMMYHHUKaTUBHOU
komnereHuuy; [IpusBneuenue
BHUMaHUs 00y4aroluxcs K
LEHHOCTHOMY aCHEKTy
U3y4aeMbIX Ha ypoKax
SIBJICHUH, UCII0JIb30BAHUE
BOCIIUTATEIbHBIX
BO3MO>KHOCTEMN COJIEPKAHUS
y4eOHOro MpeIMeTa Yepes
JIEMOHCTPAIIHIO
oOy4aronmMcst IpUMEpPOB
OTBETCTBEHHOTO,
IPa)XTaHCKOTO MTOBEICHUS
gepes moaoop
COOTBETCTBYIOILIUX
OMOJIOTMYECKUX 3aJaHUsT IS
peIIeHus MPOOJIEMHBIX
CUTYyalUH C LEIIbIO
MOCIIEAYIOLIETO OOCYKICHHUS
B KJ1acce
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https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/
863e6d5c¢

13

[IpucnocoOaeHHOCTh
OpraHU3MOB KaK pe3yJbTar
MUKPOIBOJTIOIIH.
JlaGoparopHas pabota
«3yuenue apomopo30B u
MIM0AJANTallNl Yy PACTEHUN U
KUBOTHBIX)

bubmoreka I1IOK
https://m.edsoo.ru/
863e6d5c¢

14

[Ipumeps! mpucnocoOIeHuit y
OpTaHU3MOB:
MOP(OJIOTHUECKHE,
(bu3noIoruyecKue,
OMOXUMUYECKHE,
MOBEJICHYECKHE.
JlabopatopHas pabota
«IIpucnocobnenus
OpraHU3MOB U UX
OTHOCHUTEJIbHAS
11eJ1eCO00Pa3HOCTHY

https://biomolecula
ru/articles/metody-
v-kartinkakh-
sekvenirovanie-
nukleinovykh-
Kislot

15

Bun, ero xpurepuu u
cTpykrypa. Jlaboparopnas
pabota «CpaBHEHHE BUJIOB I10
MOP(OTOTHYECKOMY
KPUTEPUIO»

http://postnauka.ru/

[IpumeHenue Ha ypoke
WHTEPAKTUBHBIX (OpM pabOTHI
C O0y4JarOIIMMHUCS:
UHTCIICKTYaJIbHBIX U,
CTUMYJTUPYIOIIIX



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

bubmoreka I[OK mno3HaBaTeNIbHYIO MOTHBAIIUIO

16 Crpykrypa BHuaa https://m.edsoo.ru/
863e6e88
bubmoreka I[[OK

17 BunoobpasoBatue Kax https://m.edsoo.ru/

pe3yIbTaT MUKPOIBOJIIOLINH 863e6ffOhttps://m.e
dsoo.ru/863e716¢
https://infourok.ru/
urok-17-

18 CBs3b MUKPO3BOJIIOLINU U poverhnostnyj-

SIIUIEMHOJIOT I apparat-kletki-ego-
funkcii-
5583991.html

Makpossosonus 1 MaKpO3BOTOTHSL. https://resh.edu.ru/
19 e€ pe3ybTathi (6 [TaIeOHTONOTNYECKUE METOBI SUbie.Ctllesson/384
4acoB) U3yYEHUs DBOJIOLUH 7/main/8620/
https://infourok.ru/
prezentaciya-po-
biologii-

20 buoreorpaduueckue MeTO b1 uglublennyj-kurs-

U3YUYCHUS IBOJTIOLINN poluavtonomnye-
organoidy-kletki-
6262935.html

DMOPHONOTHUECKHE 1 https://resh.edu.ru/

21 CpABHHTEBHO- subject/lesson/538

MOP(OIOTHIECKIE METOIBI

3/conspect/

00yJarommxcs

[IpuBnedyeHre BHUMAHUS
0o0yyJaroImmxcs K
[IEHHOCTHOMY aCIeKTY
M3y4aeMbIX Ha YPOKe
SIBIICHUH, OpraHu3allns UX
paboTHI C MOTy4aeMoil Ha
YPOKE COLMAIbHO 3HAYUMOM
uHdopmanuen-
MHUIMHUPOBAHHUE €€
00CYXIeHHUsI, BBICKa3bIBAHUS
O0OYYarOIIMMUCST CBOETO
MHEHWUS TI0 €€ TIOBOJY,
BbIPaOOTKE CBOETO K HE
otHouieHus. [ToOyxnenue
IIKOJIbHUKOB OCBauBAaTh
HOBBIE BUJIbI ACSATEIBHOCTH,
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https://resh.edu.ru/subject/lesson/5383/conspect/
https://resh.edu.ru/subject/lesson/5383/conspect/
https://resh.edu.ru/subject/lesson/5383/conspect/

N3Yy4CHUS 3BOJIIOITNH

MOHCKYHSIPHO-FGHGTI/I‘ICCKI/IC,
OMOXMMUYECKHUE U

https://infourok.ru/
prezentaciya-po-
biologii-klass-
tema-stroenie-i-
funkcii-yadra-

Y4aCTBOBATHb B TBOPUYCCKOM,
CO3NAATCIIBHOM ITPOHECCE

22 — :
MaTEMaTUYECKUE METOIBI himicheskiy-
M3YYCHHUS BOITIOLHH sostav-i-stroeniya-
hromosom-
1414446.html
https://infourok.ru/t TlpumeHeHue Ha ypoke
ablica-po-biologii- WHTepakTUBHBIX GOPM PabOTHI
sravnitelnaya- C 00yYJarOIIMMHUCS:
23 Ob1ire 3aKOHOMEPHOCTH haraktgrist_ika— WHTEIJICKTYaTbHBIX UTD,
SBOJIIOIUH prokariot-i- CTUMYJIUPYIOIINX
eukariot- MI03HABATEIbHYI0 MOTHBAIIHIO
5055344.html 00yYaroIuXxcst
AnanTyuBHas paavaiuys. bu6moreka I[OK
24 HepaBHOMEPHOCTE TEMIIOB https://m.edsoo.ru/
5BOMIOLIH 863e766¢
[Ipoucxoxaenue u Hayunbie runoressl bu6moreka I[OK
25 pa3BHUTHE KHU3HH Ha IPOMCXOXKCHHS KU3HH HA https://m.edsoo.ru/
3emiie (15 gacon) 3emie 863e766¢
26 JloHay4YHBIE MIPEACTABICHHS O https://urok.1sept.r

3apOXKICHUHN KU3HU

u/articles/556930
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OCHOBHBIC ATaIlbI

bubmoreka I1IOK

2 HEOPraHUYECKOU 3BOIIOLIUU https://m.edso00.ru/
P 863e/aae
bubmoreka I1IOK
28 ['umoTe3sl 3apoKACHUS )KU3HU https://m.edsoo.ru/
863e7c98
Hctopus 3emiin 1 METOJIbI €€ bubmoreka IIOK Pa3Butue u
usyuenus. JlabopaTopHas https://m.edsoo0.ru/ = coBepiileHCTBOBaHUE
paGota «U3ydenue u 863e/c98 KOMMYHUKaTUBHON
29 KoMrereHnuu; [IpuBneueHue
OINMCAaHHE MCKOIAeMBbIX
BHUMaHUs 00yYJaromuXcst K
OCTaTKOB JPEBHUX
IIEHHOCTHOMY aCICKTY
OpTaHU3MOB M3y4aeMbIX Ha YPOKax
https://infourok.ru/ = sIBIE€HMI, UCIIOIBL30BAHUE
user/saginbaeva- BOCIIUTATEILHBIX
elvira- BO3MOYKHOCTEH COZIep KaHMS
hatmullovna/blog/v  ydeGHOTO Mpeamera yepes
azhneyshie- JIEMOHCTPAIIHIO
biohimicheskie- 00yJaromuMcst IPUMEPOB
HagamsHbIe STATIE processi- OTBETCTBEHHOTO,
30 vizivaemie- PaKIAHCKOTO [IOBEICHHUS

OPraHUYECKOM BOJIIOLIUU

mikroorganizmami
-prevraschenie-
bezazotistih-
organicheskih-
veschestv-
aerobnie-i-an-
51818.html

gepes moaoop
COOTBETCTBYIOIINX
OMOJIOTMYECKUX 3aJaHUs IS
penieHus IpoOIEeMHBIX
CUTYyallUH C LEJIbIO
MOCJIEAYIOIIETO 00CYKICHUS
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37 AKOJIOTHYECKUN KPU3HUC, €TO :
9/main/
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38 COBpeMeHHaH CHUCTEMA /Content/paqe/]_()]_()
OPTraHUYeCKOTO IMPOILIOTO /book.Pdf
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39 https://m.edsoo.ru/
IPYIIBI OPTaHU3MOB 86367540
[Ipoucxoxenue bubmuorexka I[[{OK
10 YEeIIOBEKA — AHTpPOIIOIOTHs — HAYKA O https://m.edsoo.ru/
antponorenes (10 YEJIOBEKE 863e7540
94acoB)
https://studfile.net/
41 PasButHme npeacrasieHui o preview/7778571/p
MIPOMCXO0XKICHUN YCJIOBEKa age:2/
MecTo 4eoBeKa B CUCTEME https://resh.edu.ru/
OpraHMYecKOro MHpA. subject/lesson/392
JlaGoparopHas pabota 7/main/105899/
42 «M3yuenne ocoOeHHOCTEH
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48
«3yueHue 3K0I0rnIeCKuX 0/conspect/296013/
aJanTalyi 4eJIOBEKay
https://infourok.ru/
prezentaciya-dlya-
49 MeXxaAuCIUIIMHAPHBIC podgotovki-k-gia-
METO]TbI aHTPOIOJIOTUH tkani-rasteniy-
3573495.html
DKOJIOTHSI — HayKa O https://multiurok.ru
B3aMOOTHOIIICHUSX [fi Ies/prezentatsi ia-
OpPraHH3MOB H k—urgku—_bloloqu—
3apoKIIEHUE U PA3BUTHE tkani-zhivotnykh-
50 HaJJOpTraHU3MEHHBIX .
9KOJIOTHH i.html
CHUCTEM C B—
OKpYXarouen cpenou
( 3 gaca)
MeToasl SKOJIOTHH. https://multiurok.ru
JTaGoparopnas pabora [files/liektsiia-
51 «/I3yueHne MeToI0B orghany-sistiemy-
orghanov.html
DKOJIOTUYECKHUX
HUCCIICTOBAHUIY
59 3HaUYCHUE YKOJIOTHUECKUX
3HAHUU IS YeJI0BEKa
Opranu3Msbl 4 cpena https://zaochnik-
53 P bea DKkojorudeckue (pakTopsl -

obutanus (9 yacoB)

com.com/spravoch

Pa3Butue u
COBEPIIICHCTBOBAHHUE
KOMMYHUKATUBHOMN
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BHUMAaHUS 00y4aroUuxcs K
LIEHHOCTHOMY aCIIEKTy
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SIBJICHUM, UCIIOJIb30BaHNE
BOCITUTATEIIbHBIX
BO3MO>KHOCTEHN COJEpKAHUS
y4eOHOTro IIpeaAMeTa 4epes
JIEMOHCTpPAIIUIO
oOyyJaroImmumMcs IPUMEpPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO MOBEICHUS
gyepes noaoop
COOTBETCTBYIOIIHNX
OHMOJIOTMYECKUX 3aJaHUS JUIS
penieHus IpoOIEeMHBIX
CUTYyallUH C LEJIbIO
MOCJIEAYIOIIETO 00CYKICHUS
B KJ1acce
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(daxTop. JITaboparopHas

https://infourok.ru/
prezentaciya-k-
uroku-pitanie-

>4 pabora «BrIsaBieHne organizmov-klass-
. 337936.html

MIPUCIIOCOOJIEHUI OPraHU3MOB
K BIIUSIHUIO CBETa»
AbGuotndeckue GaKkToOpHhI. https://infourok.ru/
TemmnepaTypa Kak prezentaciya-k-
PKOJIOTHYECKHH (akTop. uroku-pitanie-

55 JTaGoparopnas pabora organizmov-klass-

337936.html

«BbIsiBIICHHE
MPUCTIOCOOJICHHUI OPTaHU3MOB
K BJIMSIHHIO TEMIIEPaTyphI»
AbuoTrueckue GpakTopsl. https://infourok.ru/
BnaxxHocTh Kak prezentaciya-na-
AKOJIOTHYECKUH (haKkTop. temu-dihanie-

56 JlaGoparopHas pabora klass-337935. him

paTop Y

«AHaTroMuueckKue
0COOEHHOCTH pacTEeHUM U3
pa3HBIX MECT OOUTAHMSI

57 Cpenbl 0OUTaHMsI OPraHU3MOB https://medicknow.
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M3Yy4aeMbIX Ha YpOKE
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WHUIIMUPOBAHUE €€
00CYXICHHUSI, BBICKa3bIBAHUS
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MHEHHS T10 €€ MOBOJTY,
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IIKOJIbHUKOB OCBanBAaTh
HOBBIC BUJIBI JCATEIHHOCTH,
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https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/dvizhenie-organizmov/
https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/dvizhenie-organizmov/
https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/dvizhenie-organizmov/
https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/dvizhenie-organizmov/
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-k-uroku-pitanie-organizmov-klass-337936.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php

com/bookschool/bi
ologiya-sistema-
10-teremov/20.php

https://medicknow.
com/bookschool/bi

58 buonoruyeckue puTmsl ologiya-sistema-
10-teremov/20.php
https://videouroki.n

Kuzuennsie Gopmbl et/video/26-
59 OPLAHIBMOR krovenosnaya-
P sistema-krov.html
| https://multiurok.ru
[files/razrabotka-k-
60 buotnueckue gakTopbl Erglr(;f;gzﬁzlrenlcl)?/rllllg_—
k.html
3HaueHne OMOTUYECKUX https://resh.edu.ru/
61 B3aUMOICHCTBHI IS subject/lesson/555
CYIIICCTBOBAHMS OPTaHU3MOB B 8/conspect/18257/
cpene oouTaHus
DKOJOTUs BUIOB U https://resh.edu.ru/
62 | TOmysiuwii (9 wacos) =~ JKOTOTHMUECKHE subject/lesson/555

XapaKTEPUCTUKU TOMYJISIIUN

8/conspect/18257/



https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://medicknow.com/bookschool/biologiya-sistema-10-teremov/20.php
https://videouroki.net/video/26-krovenosnaya-sistema-krov.html
https://videouroki.net/video/26-krovenosnaya-sistema-krov.html
https://videouroki.net/video/26-krovenosnaya-sistema-krov.html
https://videouroki.net/video/26-krovenosnaya-sistema-krov.html
https://multiurok.ru/files/razrabotka-k-uroku-vydielieniie-u-orghanizmov-10-k.html
https://multiurok.ru/files/razrabotka-k-uroku-vydielieniie-u-orghanizmov-10-k.html
https://multiurok.ru/files/razrabotka-k-uroku-vydielieniie-u-orghanizmov-10-k.html
https://multiurok.ru/files/razrabotka-k-uroku-vydielieniie-u-orghanizmov-10-k.html
https://multiurok.ru/files/razrabotka-k-uroku-vydielieniie-u-orghanizmov-10-k.html
https://resh.edu.ru/subject/lesson/5558/conspect/18257/
https://resh.edu.ru/subject/lesson/5558/conspect/18257/
https://resh.edu.ru/subject/lesson/5558/conspect/18257/
https://resh.edu.ru/subject/lesson/5558/conspect/18257/
https://resh.edu.ru/subject/lesson/5558/conspect/18257/
https://resh.edu.ru/subject/lesson/5558/conspect/18257/

OcHOBHBIC ITOKa3aTeIn
IMOITYJIIMHUU: YUCIICHHOCTD,

https://infourok.ru/
prezentaciya-10-
klass-
razdrazhimost-i-

63 :
IUIOTHOCTD, BO3pPACTHAS U requlyaciya-u-
MOJIOBAsi CTPYKTypa organizmov-
5339947.htmi
https://infourok.ru/
urok-
OcHOBHEBIE TOKa3aTeIN endokrinnava_
64 MOIMYJISALIUU: POKIAEMOCTD, sistema-
MPUPOCT, TEMIT POCTA, gumoralnaya-
CMEpPTHOCTb, MUTPALIUU requlyaciya-
3326006.html
bu6moreka I[OK
65 OKoJoruyeckas CTpyKTypa https://m.edsoo.ru/
TOMYJISILIH 863e81b6https://m.
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https://foxford.ru/w
iki/biologiya/polov
66 JlnHaM#Ka OMYJISIIUU U €€ oe-razmnozhenie-
eqgo-
PEryLIHA biologicheskoe-
znachenie
67 KpuBsie pocta uncieHHOCTH bubmuotexa ILIOK | Passumne u

https://m.edsoo.ru/
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