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COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ovonoruu.  buonormdyeckue  HaAyKd M M3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHbIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJOrUu.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIULMHE, CEJIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

KuBble cucteMbl Kak mpenMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: E€IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb W LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOH, DKOCHUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromime ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucTeM. MeToasl Ouonoruueckord Hayku. HaOmionenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. llonaTue o 3aBucuMon u
He3aBUCHUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsatue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHbIX. OTIEHKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUs PE3yJabTaTOB JKcrepumeHTta. [lonsThe
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas reopus (T. [1IBanH,
M. HlneiaeH, P. Bupxo). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, IU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, snekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHTra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyjsiunu. MuHepaabHble BEIIEeCTBa KIETKH, MX OMOJIOrHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. [enatypauus. CpoiictBa ©OenkoB. Kiaccudukamus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunpHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbsl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pyukuuu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®D). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanun

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoB», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «OOHapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIuUii».

JlaGopaTtopnass  paGora  «lccienoBaHue — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomymponunaemocth MeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenue nuromniaasmbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYeCKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOEHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpeTopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MHUTOXOHJPHUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHIpuM u rmiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  TJIAcTHIbl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOILIACThI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kjaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomeorcymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kilemok. MukpoTpyoouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6omouka sigpa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKA, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoUu 000104Kku 6 mumose. Aoephbiil
MpaHcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHne MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTopuass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTEINIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHsS  LUTOIUIa3Mbl B
PaCTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentel. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
¢dotocunTteza. CeroBas u TeMHOBas Gazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbx (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CcepoOaKTEpUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl YHEPreTUYECKOr0o oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHIAPUN B
nporeccax Ouojgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopaHHoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB mepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpauun

[Toptpetsr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlaGopaTropnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTopnas pa6ora «U3ydenue (EepMEHTATUBHOTO paCILEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalnus U peajiu3anus eé B KIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHON MHbopManu. [ eneTnyeckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy Mpokapuor. ['mmotesa
onepona (®. XKako0, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux  eupycos, PHK-coodepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHpie ¥ MEAUITMTHCKUAE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u anaiuz dorvwux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyure.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konpnos, /1. Y. iBanoBCKHii.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. WMatepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekamux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTwdyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epruobl UHTEpPGa3bl.

Martpuunbii cunres JAHK — perumkanwmsa. [Ipunnuner perumkanvu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMMOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNAPAIIIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xierkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsuuss murotndeckoro nmkia kiuetku. [Iporpammupyemas KieTodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKa».

JlaGoparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax.

JlabopaTtopnasi padora «HaGmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIECTOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHHATBHBIE OPTAHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTPOCHUS,
GyHKUMNA U paclofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOCHHUsA, (PYHKUMNA H
pAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUMBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPIraHOB KMBOTHBIX U YesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHyTpeHHUU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO Trasa W
MHUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemeCcTB y KUBOTHBIX. KpOBEHOCHass cucrtemMa M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenienue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBsi3b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIICIUTENIBHON cucTeMaMu. Beiienenue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne n (pyHKIIMOHMpPOBAHUE
Heppona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3aUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hedl. UmmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTeTra (I1. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazgpaxxumocte ¥ perymsanus |y OpramusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxumocTs ©  peryasauus y
pacteHuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediexc u
pedrnexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrerimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembly, «CTpoeHHe CTeOIsD,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cuctema», «HIOKPUHHAS cHUcTeEMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymkw», «HepBHas ~— cuctema
npecMbikatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00O0pyTIOBaHUE 7Sl IEMOHCTPAILIMU TTIOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buonorndyecknii cMbici
Melo3a M IOJIOBOro Iporecca. Meilo3 M ero Mecro B KM3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha npumepe Jsarymku). Jpobnenwe. Tumbl  apoOiieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIECKOMUTAIOMIMX. 3apOJABIIICBbIE JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTel pa3BUBAIOIIETOCS 3apojbllia (SMOpHUOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpPUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHBIM Tnepuon. Ilpsmoe u
HempsiMoe pa3BuTue. Paszputue ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiorMdyeckoe 3Haue€HHE TPSMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA )KUBOTHBIX M YesioBeka. CTaauu MoCTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHnu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAJb», «Pa3MHOMXEHHE >BIIICHBI»,
«Pa3MHOX)eHUEe TUAPBDY, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CtpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «llpsmoe u
HENpsAMOE pas3BuTHe», «Pa3BuTHe MalCKOoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkw», «J{BOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <« KWM3HEHHBIM UHKI MXa», <«KHU3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax.

IIpakTuueckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX.

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eanHOo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOoJIOrMYecKkre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanm3upyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre nmpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CuerieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpoMOCOMHBIM MEXaHU3M OMpPEAECIEHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbIA I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIM ajuienn3M. B3anMoAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUYECKME MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHOU MH(OPMAIIUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Mennemns», « Tpetuii 3akoH
Mennens», «AHanu3upyoollee CcKpeluBaHue», «HemomHoe TOMUHUpPOBaHHEY,
«CreryieHHOe HacJe/IoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «KapuoTtunm OTHIBDY,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb JJId
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IlpakTnueckass pa6ora  «M3ydueHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUSA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMna W cpeabl npu  dopmMupoBaHuU (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHas W3MEHYMBOCTH. MeWo03 W TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TeHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHasi M3MEHYMBOCTh. BuHIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUMPOBAHHbIE MyTallMuh. SaepHble W
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TOJIOBbIe MyTalluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHOM u3MeHunBoctd (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  dNUSECHEMUYECKUX (HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u cxembl: «Buasl  u3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUs YeI0BEeKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE AK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadgum) )KHBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIICHUE F€HOTHIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACEeNCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesoBekay, «I'eHeTuyeckue 3a00JIeBaHUsI YETTOBEKaY.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALINH.
VYuenue H. W. BaBunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponp ceneknuy B CO3JaHUU COPTOB PACTEHUH W TOPOJ
*KuBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM padOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIINH. HcnwiTanue
npousBoanTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PanuaninOHHBIN U XUMUYECKUNA MYyTareHe3 Kak UCTOYHUK MyTalui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JIHK m1st momydenust nucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne MTOJTUTLIIOUIOB. BuyTtpusugosas THOpUIN3AIINS.
bnuskopoacTBeHHOE — CKpeluMBaHue, wWid  MHOpuauHr.  HepojctBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJOBBIX THOPUAOB. JIOCTUIKEHUS CEIEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre ¥ U3y4YEHUE F'EHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYuecmeyiouux U coO30anusi HO8bLX NOPOO, JTUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoell U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoppl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yyeHrne cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B J1TAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIuX HE BCTPEUAIOIINECS B TIPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3aius U COMATHUYECKHIA
sMOpuorene3. lcnonb3oBaHuE Talion0B B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AULEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po8eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss M NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus i pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0EeCreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINash IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OBomonmonHas teopust Y. JlapBuna. IIpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JBrokyniye cuiibl 3BosroluK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaIMA

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosnwe, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NpUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponpl romybeit», «MHuorooOpasue KylbTypHBIX (GopM
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JIeMEHTapHas eIMHHIA 3BOOLNH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUE 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop dBomonud. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBAlOLIUI
(zm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauud. IIpumepsl npucnocodseHuit y opraHu3mMoB: MOP(OIOrH4YecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMHU. M3omsmus — kimoueBor (dakTop BumgooOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTpUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monurIonM3anus,
rubpuanzaiys). JIuTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHOM OWOJOTMKM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi OropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkyiine
CWJIBl HBOJIFOLUN», «IKOJIOrMYECKass M30JSUUs MONYJSALHN CEeBaHCKOU (openn»,
«['eorpaduueckas M30JA0US  JIUCTBEHHUIBI CUOUMPCKOW U  JIMCTBEHHUIIBI
naypckoi», «IIomyIsiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0Opa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbblii MenaHnu3m», «/KuBble uckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Puznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BuI00Opa3zoBaHus», «l'eorpaduyeckoe BUA00Opa3zoBaHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pa30BaHUE BUIOB CHHUI,
«[Tonunnouael pacrenuit», «KamycTHo-peaeuHbIil THOpUI.

O6opynoBanue: repdbapun pacTeHUi, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C TMpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMoB UM HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metonbl  M3y4yeHHS  MaKpOl3BOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBoioluu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHE GIIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
SHAEMUKHU U PETUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUs
BOMIOLMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUUH. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIOLM Y.

JleMoHCcTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmunpl U cxembl: «OUIOTEHETUYECKUHN PAJl JIOMIAAN», «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa M IUMOaH3e», «laBHbIE
HaIlpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlI€HUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKIEHUS )KU3HU U €€ onpoBepkeHue ornbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHn4yeckux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Omnapuna, TMoTe3a nepBuYHOro OynpoHa Jx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXPOHOJIOTHs. ['€0XpOHOIOrHYecKast IKaJa: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaonud. [logBiaeHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIONHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCOB. lIpoucxoxkaeHrne MHOTOKJIETOUHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTCHUN U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE IIBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3TaIlbl 3BOJIONHMH KABOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA O3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentunnil. [IpoucxoxaeHue MICKONUTAIONINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne Xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOmas XxapakTepucThka KiuMara |
reoJornyeckux mporeccoB. [losiBIeHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCloBUs U BIUSHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIoro. IIpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIN 3KOJOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUM»,  «['€OXpOHOJIOTMYECKass  IIKaJiay,
«HauanpHble 3Tarbl OPraHUYECcKO IBONIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumbuorenesa», «Cucrema KUBOW MNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuil», «PunHmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHN», «Mxu», «llanmopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimmue», «KumedHomnomocTHbe,
«ITnockue YEpBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKom ape», «Pa3BuTHE )KU3HU B NMMPOTEPO3OMCKON dpe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHunro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOKICHUM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0AcTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGoIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU310I0r0-0MOXUMHUUECKHUE,
noBeAeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOXKICHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTHIBI — OOIITHE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH 1
JoJie. ABCTpaJONUTEKN — JBYHOTHE MpEAKH JroAeh. YenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuil —  0oOmME  MpeNoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanmoHHBIH Tporiecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBL,
npeiid reHoB, murpanus U «3(PGheKT ocCHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bousblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). Bpemss M myTu paccelieHHs 4enoBeKa IO IUIaHETE.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco0IeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
($u3MONOTHIO YeTIOBeKa.

MexauciuIuIMHapHble  MeTOAbl B (GU3WYecKor  (OMOJIOTHMYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «[ OJJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBb», «CKeNeT dYeloBeKa M CKeJNEeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MBDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpajmonutek», «UenoBexk  ymenbii», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHU YEIIOBEKa», «Packl UeioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTHYECKUMU U OUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M Ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEN CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATBHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Ml YENOBEYECTBA C NpUpoaoil. PopMupoBaHHE
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0une
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuil axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3MBI. DKOJIOTUYECKHE TPYIIIBI
pacTEHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuil K
HoJIIepKaHuI0 BoJHOTo OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMuyeckue
OCOOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrmocoOneHuss OpraHu3sMoB K
YKU3HU B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble pUTMBL. [IpHCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KHU3HEHHOW (Qopme.
JKuzneHnnble POpMBI paCTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHWE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (¢opuueckue, Gdadpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpauA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOUHOTO Jecay, «llenn
NUTaHUS), «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMMmeHncanuzm».

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTECHUM, CBETOJIOOUBBLIC, TCHEIIOOWBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAcCTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX >KMU3HEHHBIX (POpPM, KOJUIICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSAX.

JlabGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopuasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pacTeHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U NMOIYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3nIecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUHN TPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiiuid. OCHOBHBIE TIOKa3aTeIM TMOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssinuu. OIleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuuu U €€ peryysanus. bHOTHYeCKUi MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue JUHAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb sKosiornyeckon Humum Jx.M. XartumHcoHa. Pa3sMepbl 3KOJIOTMYECKOU
Hu. [loTeHnManpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BuIbl M MX >KU3HEHHbBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
VMHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXeMmbl: «IKOJOTHYECKHUE XapAKTEPUCTUKU —TOMYJISIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomnyiasiuun», «Bo3pacTHble  NHpaMuabl
nonysinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3InYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PaCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYILECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu U cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BElIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpogyKUHMs.
DKOJOTHYECKUE TUPaMU/IbI YU CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOCUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATpOdKOCHCTEeMa. ArporeHo3. Pazmuuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIAN U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX Mmunos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHO3a»,  «ODKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYININbl OPraHU3MOB B 3KocUCTEME», «KpyroBopoT BeIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKass MTUPAMUIA YUCEID,
«IJKonoruyeckas mupamuia OMOMaCChl», «IKOJOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopor BEHIECTB M IMOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Yydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlaGopaTtopnasi paGora «M3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MMojie WIK B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIHM, TI€ CYIIECTBYET WIIH
CyILLECTBOBaJIA KU3Hb. Pa3zBuTHe npeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM 3KOCcUCTeMbI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouochepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BICOKOTOphs. Kinmar, pacTUTENbHBIN U JKUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciopojga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «IInpokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « TponMYeCcKHil JIecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelIOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIA MUp. OxpaHa
pPacTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Ocob6o oxpaHsembie npupoansie Ttepputopuu (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO pPA3BUTHSI UYEIOBEUECTBA W MPUPOJIBI.
PanmonanbHOE  TPUPOJOMNONIL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



aKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpauun

Tabmuubl  u  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue MouBb», «llapHukoBbit  3dPexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpelHero o0Imero oOpa3oBaHUsA: JIMYHOCTHBIEC,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOMN
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpPEJACNICHUI0, Haiuuyue Mmomusayuu K OOydyeHHIO  OuoJIorud,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KyJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEAECHUS U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JHUYHOCTH, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mnpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3alliid OCHOBHBIX HaIpaBIICHHI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHHS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTWH, TMOHUMAHUS 3HA4YEeHHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAITHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTNYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATHH W OTAbIXa, peEryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MNPAaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallsIX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTA TEXHOJOTUYECKOW M COLHMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JEesTENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  peaaru30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHMS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIs
OKPYKaIOUIEH CPEIbI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelLIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble TMPU HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsSI MpU PELIEHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepsl);

AKTUBHOE  HENpUIATHUE JECUCTBHM, NPUHOCIIIMX BpEI  OKPYXKaKOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U TIO3HAHUS MUPA;

MOHUMAaHUE CHenu(PUKA OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOlllecTBa, B TO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEW U PEHICHUU MNpolIeM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3/aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX SKOJOTHUYECKUX MPOOJIEeM U
obecrieueHusi mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pY U3y4YEeHUH OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIb30BaTh TMOJydaeMble 3HAHHUS [Ji1 aHajiu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)kKarouue
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIA (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccienoBaHue,  HaONMOJEeHHe, HU3MEpPEHUE, OKCIEPUMEHT U JpYrue);
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIMM OOYYalolmUXCs; CIOCOOHOCTH
00yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4eOHbIC JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHuss y oOyuaromerocss OyayT chOpMUPOBaHbl [O3HABATEIIbHbBIC
yYHUBEpCaIbHBIC YUCOHBIE NCHCTBUSA, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEWCTBUS, PEryJATHBHbIE YHUBEPCAIbHbIC YyueOHBIE JEWCTBHUS, COBMECTHAas
JIeSITCILHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBeEpPCATbHBIMH Yu4eOHbIMU NMo3HABaTEeJIbLHBIMH
AEUCTBUSIMM:

1) 0a3oBbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHBIEC MPU3HAKH, YCTAaHABINBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1ETU JeATESILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMECHSITH CXEMHO-MO/IENTbHBIE CpencTBa TS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€ll M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEepPHAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IESATEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILICHHE IPU PELICHUN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU YU€OHO-MCCIIET0BATENBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONb30BaTh PAa3jMyYHbIe BHUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro WHTEpPIpEeTaluy, MPeoOpPa3OBaHMUI0O W TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIEC TIPU CO3JaHUH YIEOHBIX M COITHAIBHBIX TPOEKTOB;

¢dbopMHUpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIAJETh HAYYHONH TEPMHHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMU U METOJIAMH;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peHICHHWs 3aJadd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOCca CPEICTB U CIIOCOOOB
NeHcTBUS B MPO(ECCUOHANTBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUYECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM MIPEACTABICHUS], KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsl BHITIOJHEHUSI yUYeOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckoi nHGopmaruu (CXemsbl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Apyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ovonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIUCKYCCUM TIO CYIIECTBY 0OCyXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIBHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IPH pelieHnH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSAX M IOCTYIIKax IO OTHOLICHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HCHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCUU I OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE peE3yabTaTbl OCBOEHUS COAEpX aHUS Y4eOHOro IpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunpHOro  oOyueHus:  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cneuurduueckue st ONOJIOTUY HayYHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIpETAMN U MpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH 10
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX XKU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ynbTarsl NMPEACTaBICHBI MO
roJiaM U3y4YeHUsl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS! yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MNPHUPOAbI M  PEIIEHHH NpoOJieM  palrdOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKIJIAJIE POCCUICKUX M 3apyOE€KHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraKoIIMe OHOJIOTUYECKUE TEPMHHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT M Pa3BUTHUE), OHMOJIOTHUYECKUE TEOpPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYyJbTYpHBIX  pacTeHWil),  3aKOHbI
(emmHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHUS, PaCILEIICHHs, YHUCTOThl T'aMeT,
He3aBucuMOro HacienoBanuss [.  Menzgens, TrOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O ITO3HAHHUS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
Pa3MHOXKEHHS,  WHJIMBUIYAJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamMu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTENbCTBA POACTBA OPraHMU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMH MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TOPEJACTaBISATh  MOJYYEHHbIE  pe3yslbTaThl Ha  YYEHUYECKHX

KOH(epeHUusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICEHHOEC W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHOU
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTRBYIOIIEH podeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OHUOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpa, B ITO3HAHWHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npobyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHWH BOMPOCOB PAMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIIEHMS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Omocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAY4YHOTO  TMO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEAOBAHMIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCO0aMH BBISIBJICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, JBHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aIJTONaTPUYECKOro u CUMITIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS JABMKYIIUX CHJI SBOJIOIUU HA T€HO(OH]T TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HAIPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JYKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHus, aOUOTUYECKHUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJI JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AUHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHWS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBRA;

yMEHHUE peliaTb OMOJOTUYECKUE 3aa41, BHISBISITH TIPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMHOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U 1a0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyYIHpYs 1elb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONMYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUIMHAX, MOCICACTBHUIX W CIOCO0aX MpeAoTBpAIICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JeATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBINIUICHHOCTH, YTIYyOJIATh TI03HABATEIBHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoanuyecTBO yacos
n/ Tema ypoka Bcer Kontposnbn IpakTuyeck JeKTPOHHBbIE HU(POBHIE 00pa3oBaTebHbIE PECYPChI
n 0 ble padoThI ue padboTsbl
1.https://uchebnik.mos.ru/material/atomic _object-
11839609?menuReferrer=compilations%2F 102835%2F materials
buonorus xak
KOMIUIEKCHAs HayKa 2.https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-
M KaK 49aCThb 1 fb62770d3862?backUrl=https://urok.apkpro.ru/
COBPEMEHHOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
obImecTBa 5¢32a694
3.https://id.prosv.ru/signin
1.https://uchebnik.mos.ru/material/atomic_object-
11839620?menuReferrer=compilations%2F102835%2Fmaterials
2.https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-
JKuBnIle cucTeMBI 1
2 5 1 638dd73a0475 ?backUrl=https://urok.apkpro.ru/
X cpouctsa token=00d3c187bded0129a346af21 affaa6a9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin
1.https://uchebnik.mos.ru/compilations/102835/materials
YpoBHeBas 2.https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-
3 OpraHu3aLMs KUBBIX 1 8c3862e30f75?backUrl=https://urok.apkpro.ru/
CHUCTEM token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin




Hcropus oTkpsITHA
U U3YYEHUS KIIETKU.
Kiterounas teopus

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/070c3e 1b-ed0e-4857-8bbe-
d5758b8ba098?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

3.https://id.prosv.ru/signin

Mertob1
MOJIEKYJIIPHON U
KJIETOYHOU
ouosorum.
[IpakTrueckas
pabota «M3ydyenue
METOJI0B KJIETOYHON
ouosiorun
(xpomarorpadus,
anexTpodopes,

g depeHnaIbHoe
LHEeHTpU(pyrupoBaHue
, [TLIP)»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

XUMHUYECKUNA COCTAB

1.https://uchebnik.mos.ru/compilations/102835/materials

2 .https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b53-
27a76afed81b?backUrl=https://urok.apkpro.ru/

IIeTiH token=00d3c187bded0129a346af2 1 affaa6a%e375b1c38cF3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin

MuHepanbHbIC 1.https://uchebnik.mos.ru/compilations/102835/materials

BCIIECTBA KIICTKH,

2.https://id.prosv.ru/signin




ux Ouoorunyeckast
pob

Opranuueckue
BEIIECTBA KIETKH —
OeIKHU.

JlaGoparopHas
patop 1.https://uchebnik.mos.ru/compilations/102835/materials
8 pabora 0.5 o .
2.https://id.prosv.ru/signin
«OO6HapyxeHue
OEJIKOB C ITOMOILBIO
Ka4eCTBEHHBIX
peaxuii»
1.https://uchebnik.mos.ru/compilations/102835/materials
CpoiicTa 2.https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢47-8760-
9 IACCH (1)1/11(3 N 2a9e2{77¢89c¢backUrl=https://urok.apkpro.ru/
5 1 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
dbyHKIIMHA OEITKOB 50322694
3.https://id.prosv.ru/signin
1.https://uchebnik.mos.ru/compilations/102835/materials
0 2.https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-
praHu4YecKue
10 BOIICCTBA KICTKH — al5ec719c673backUrl=https://urok.apkpro.ru/
m token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
YTICBOZIBL 5¢32a694
3.https://id.prosv.ru/signin
1.https://uchebnik.mos.ru/compilations/102835/materials
o 2.https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-
praHuyecKue
11 BOIIECTRA KICTKH — al5ec719c¢673?backUrl=https://urok.apkpro.ru/
i token=00d3c187bded0129a346at21affaa6a9e375b1c38cf3d61632act903
JTHITHBT 5¢32a694
3.https://id.prosv.ru/signin
12 Hyxnennosbie 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials




kuciotel. JJHK u
PHK. Jlaboparopuas
pabora
«HccnenoBanue
HYKJICUHOBBIX
KHCJIOT,
BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHbIX

2.https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
45c9608fa382 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

3.https://id.prosv.ru/signin

OpraHU3MOBY
Crpoenue u
ki ATO.
13 EYH IL;e 1.https://uchebnik.mos.ru/compilations/102835/materials
pyr 2.https://id.prosv.ru/signin
Hykieozuarpudocd
atsl (HTO)
CexBeHMpOBaHUE
HK. Metoast
14 iHOMHKH A 1.https://uchebnik.mos.ru/compilations/102835/materials
’ 2.https://id.prosv.ru/signin
TPAaHCKPHUIITOMHUKHY,
IIPOTEOMUKH
MeTtoabl
15 or K)f[[ Hoi 1.https://uchebnik.mos.ru/compilations/102835/materials
PYKTYP 2.https://id.prosv.ru/signin
Oomonorun
1.https://uchebnik.mos.ru/compilations/102835/materials
THIEL KIETOK 2 .https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923¢-
16 Mook HOTWI'eCKaﬂ d6a9d6847d3f?backUrl=https://urok.apkpro.ru/
pokap token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
fieTka 5¢32a694
3.https://id.prosv.ru/signin
17 Crpoenue 0.5




3YKapUOTUYECKOMN
KJIETKH.
[IpakTnueckas
pabora «M3yuenue
CBOWCTB KJIETOYHOM
MeMOpaHbI»

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0a656¢f42 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

3.https://id.prosv.ru/signin

18

[ToBepXHOCTHBII
amnmnapar KJIeTK!

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

19

OnHoMeMOpaHHbIE
OpPTaHOU[IBI KIECTKH.
[IpakTnueckas
pabora «M3yuenue
JBHIKCHUS
LIUTOIIa3MbI B
PacTUTENIbHBIX
KJIIETKaX»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

20

[TonmyaBTOHOMHBIE
OpTraHOUbI KIETKU:
MUTOXOHJIPHH,
TJTACTU/TBI.
JlaGopatopHnas
paborta
«HccnenoBanne
1a3Moiin3a u
JIeT1a3MoiIn3a B
PacTUTEIBHBIX
KIJIETKaX)

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

21

HememOpanHubie
OpPTaHOM[IBI KJICTKH

1.://luchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4¢70-9141 -

2 Crpoenue u 1270516b7af1?backUrl=https://urok.apkpro.ru/
byHKIUH siIpa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
c32a694
3.https://id.prosv.ru/signin
CpaBHuTENbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHoT.
3 JIaboparopHas 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
pabora «3ydyenue 2.https://id.prosv.ru/signin
CTPOEHHUS KJIETOK
pa3IMYHbIX
OpPraHU3MOB»
Accumunanus u
JUCCUMUIISALINS —
JIB€ CTOPOHBI
MeTabonmzma. Trnsr 1.https://uchebnik.mos.ru/compilations/102835/materials
OOMeHa BEIIECTB. 2.https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-
24 JlabopaTopHas 6175e4d59480?backUrl=https://urok.apkpro.ru/
pabora «3yueHue token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
KaTaJTUTHYECKOM c32a694
AKTHBHOCTH 3.https://id.prosv.ru/signin
(bepmMeHTOB (Ha
IpUMepe aMuIIasbl
WJTU KaTajiasbl)»
DepMEHTATUBHBIN
)5 XapakTep peakuui 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials

KJIETOYHOI'O
MeTadoIM3Ma.

2.https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-
ceeaSel24e55?backUrl=https://urok.apkpro.ru/




JlaGopaTopHas
pabora «M3yuenue
(hepMEeHTaTUBHOTO
paciierieHus
MEPOKCUIA
BOJIOpOJIa B
PacCTUTEILHBIX U
KUBOTHBIX KIICTKAX)»

token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin

benku-akTuBaTopsl

1.https://uchebnik.mos.ru/compilations/102835/materials

26 u Oeimiau- 2.https://id.prosv.ru/signin
WHTUOUTOPHI
7 ABTOTpOGDHBII THIT 1.https://uchebnik.mos.ru/compilations/102835/materials
oOMEHa BCIIECTB 2.https://id.prosv.ru/signin
1.https://uchebnik.mos.ru/compilations/102835/materials
2 .https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2¢c-97ac-
28 dorocunTes 223ab66c2417 MbackUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin
XEMOCHHTE3. , . .
JNaGoparopHas 1.https://uchebnik.mos.ru/compilations/102835/materials
2 .https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2¢c-97ac-
pabora «CpaBHEHHE
29 0.5 223ab66c2417?backUrl=https://urok.apkpro.ru/
TpOHECccoB token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38¢f3d61632acf903
dboTocuHTE3a U 50322694
XCMOCHHTE3a» 3.https://id.prosv.ru/signin
AnHas’poOHbBIE . I .
1.https://uchebnik.mos.ru/compilations/102835/materials
30 opranu3mMbl. Bujsl

OpOXKEHUSI.

2.https://id.prosv.ru/signin




JlaGopaTopHas
pabota «CpaBHeHHE
MIPOIIECCOB
OpOKeHUs U
JIBIXaHUSD)

AspobHbIE
OpraHU3Mbl. DTarbl

1.https://uchebnik.mos.ru/compilations/102835/materials

31 . .
SHEPTeTUYECKOTO 2.https://id.prosv.ru/signin
oOMeHa
OHeprus
MeMOPaHHOTO
rpagueHTa . I .
1.https://uchebnik.mos.ru/compilations/102835/materials
32 poTroHoB. CuHTE3 . .
2.https://id.prosv.ru/signin
AT®: pabora
npoToHHOU ATO-
CHUHTAa3bl
1.https://uchebnik.mos.ru/compilations/102835/materials
e 2.https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
33 8231126b73d0?backUrl=https://urok.apkpro.ru/
MATPHHIHOTO CHHTEa token=00d3c187bded0129a346af21affaa6a%e375b1c38cf3d61632acf903
5c32a694
3.https://id.prosv.ru/signin
Tpanckpunuus — : I ,
. 1.https://uchebnik.mos.ru/compilations/102835/materials
34 MATPHHHBIH CHHTES 2.https://id.prosv.ru/signin
PHK . //id. .
35 Tpancmanms u eé 1.https://uchebnik.mos.ru/compilations/102835/materials
ATarlbl 2.https://id.prosv.ru/signin
36 Konuposanue 1.https://uchebnik.mos.ru/compilations/102835/materials




AMUHOKUCIIOT. Poib
pudocom B
ouocuHTe3e Oenka

2.https://id.prosv.ru/signin

Opranuzanus

1.https://uchebnik.mos.ru/compilations/102835/materials

37 FeHOMa y HIpOKapHoT 2.https://id.prosv.ru/signin
1 DYKapuoT
MonekynspHble
18 MEXaHU3MBI 1.https://uchebnik.mos.ru/compilations/102835/materials
SKCIPECCUU T€HOB Y 2.https://id.prosv.ru/signin
JyKapuoT
Bupycsr —
BHEKJICTOYHBIC _ o .
(bOpPMBI KH3HH 1 1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-
0o0JIMTaTHBIC
39 0.5 4¢86€312fb15?backUrl=https://urok.apkpro.ru/
TTapasHIbL. token=00d3c187bded0129a346af21affaa6a%e375b1c38cf3d61632acf903
[IpakTrueckas 50322694
pabota «Cosnanue 3.https://id.prosv.ru/signin
MOJIETIH BUPYCa»
Bupychsie
3a00s1eBaHUsA . . .
1.https://uchebnik.mos.ru/compilations/102835/materials
40 YyeJI0oBeKa, . o
2.https://id.prosv.ru/signin
KUBOTHBIX,
pacTeHui
Hanotexnonorum B
41 OMOJIOTHH U 1.https://id.prosv.ru/signin
MEIUILIHE
XK i . I .
42 VISHCHHBIH LT 1.https://uchebnik.mos.ru/compilations/102835/materials

KIICTKH

2 .https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c¢7-4815-b7al -




155¢7245fdbf?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5¢32a694

3.https://id.prosv.ru/signin

MarpuuHblii CHHTE3

1.https://uchebnik.mos.ru/compilations/102835/materials

43 JIHK 2.https://id.prosv.ru/signin
XpOMOCOMEI.
JlaGopaTopHas
44 pabora «3ydyenue 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
XpPOMOCOM Ha 2.https://id.prosv.ru/signin
T'OTOBBIX
MHKpOIIpenapaTax»
1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/a494c3cb-b7¢7-4815-b7al -
45 | Mlererme KreTii — 155¢7245fdbf?backUrl=https://urok.apkpro.ru/
MHTO3 token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin
Tunel KJI€TOK.
Kapuoxunes n
IIUTOKHUHES.
JlaGoparopHas
paborta 1.https://uchebnik.mos.ru/compilations/102835/materials
46 0.5 . -
«Habnronenne 2.https://id.prosv.ru/signin
MUTO34a B KJIIETKax
KOHYHMKa KOPCIIKa
JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
47 Perynsius 1.https://uchebnik.mos.ru/compilations/102835/materials




JKHU3HCHHOI'O IUKJIa
KJICTOK

2.https://id.prosv.ru/signin

Opranusm kax

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-abde-

48 b61e1484b48f?backUrl=https://urok.apkpro.ru/
CAMHOC nenoe token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin
TkaHu pacTeHuil.
49 JlaboparopHas 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
pabora «3yuyenue 2.https://id.prosv.ru/signin
TKaHEW pacTeHUN»
TkaHU KUBOTHBIX U
YCJIOBCKaA. . — .
50 NaGopartopHas 0.5 1.httpsf//luchebnlk.mqs.ry/compllatlonsﬁ 02835/materials
2.https://id.prosv.ru/signin
pabota «3yuenue
TKaHEN )KMBOTHBIX)
Opransl. Cuctemsl
OpraHoB.
51 JlabopaTopHas 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
pabora «3yuenue 2.https://id.prosv.ru/signin
OpraHoB OBETKOBOT'O
pacTeHHS»
57 Omnopa Tena 1.https://uchebnik.mos.ru/compilations/102835/materials
OpraHU3MOB 2.https://id.prosv.ru/signin
53 JBmxenue

1.https://uchebnik.mos.ru/compilations/102835/materials




OpraHU3MOB 2.https://id.prosv.ru/signin
54 [Tutanue 1.https://uchebnik.mos.ru/compilations/102835/materials
OpraHU3MOB 2.https://id.prosv.ru/signin
IIntanue
IIO3BOHOYHbBIX . — .
1.https://uchebnik.mos.ru/compilations/102835/materials
55 JKMBOTHBIX. . o
2.https://id.prosv.ru/signin
[InmeBapurenpHas
CUCTEMa YeJIOBEeKa
56 Jlpixanue 1.https://uchebnik.mos.ru/compilations/102835/materials
OpraHu3MoOB 2.https://id.prosv.ru/signin
Jprxanue
57 MMO3BOHOYHBIX 1.https://uchebnik.mos.ru/compilations/102835/materials
JKUBOTHBIX U 2.https://id.prosv.ru/signin
YesioBeKa
53 Tpancnopt BemecTs 1.https://uchebnik.mos.ru/compilations/102835/materials
Yy OpraHu3MOB 2.https://id.prosv.ru/signin
KpoBenocHas
CuCTCMa . " .
1.https://uchebnik.mos.ru/compilations/102835/materials
59 MMO3BOHOYHBIX . .
2.https://id.prosv.ru/signin
JKHUBOTHBIX U
YelioBeKa
60 Brinenenue y

1.https://uchebnik.mos.ru/compilations/102835/materials




OpraHU3MOB 2.https://id.prosv.ru/signin
61 3amura y 1.https://uchebnik.mos.ru/compilations/102835/materials
OpraHu3MOB 2.https://id.prosv.ru/signin
1.https://lesson.edu.ru/my-school/lesson/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c¢38cf3d61632acf903
NmmynHas cucrema
62 5¢32a694
HesopeKa 2.https://uchebnik.mos.ru/compilations/102835/materials
3.https://id.prosv.ru/signin
PaznpaxxumocTs u . _— .
63 R 1.https://uchebnik.mos.ru/compilations/102835/materials
PETYIAHA Y 2.https://id.prosv.ru/signin
OpraHu3MOB
I'ymopanbHas
eTyJAIUs U
64 EH };K LIZHHM 1.https://uchebnik.mos.ru/compilations/102835/materials
AOKP 2.https://id.prosv.ru/signin
CUCTEMA YKMBOTHBIX
1 YeJIoBeKa
1.https://uchebnik.mos.ru/compilations/102835/materials
Dopmbl 2.https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
65 Pa3MHOKEHHUS 559e9d843db9?backUrl=https://urok.apkpro.ru/
OpPraHu3MOB token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5c32a694
3.https://id.prosv.ru/signin
66 ITosnoBoe

pa3MHOXKEHUE

1.https://uchebnik.mos.ru/compilations/102835/materials




2.https://lesson.edu.ru/my-school/lesson/0f5£2936-¢558-48d1-8691-
eab1c182d9b8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

3.https://id.prosv.ru/signin

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d 1-869f-

67 Meiio3 eablc182d9b8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
3.https://id.prosv.ru/signin

I'amertorenes.

O6pazoBanue u

pa3BUTHE TTOJIOBBIX

KJIETOK. . _ .

63 JaBoparopHas 05 1.https://luchebnlk.mqs.rg/compllatlonsﬁ 02835/materials

2.https://id.prosv.ru/signin

pabota «3yuenue

CTPOCHUS MMOJIOBBIX

KJICTOK Ha TOTOBBIX

MUKpOTpernaparax»»

VHMBHIyaNbHOE 1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/c08 1bbd7-b846-42ec-9bb9-

69 pasBuTHe c0ff9388e4 1d?backUrl=https://urok.apkpro.ru/

OPTafH3MOoB == token=00d3c187bded0129a346af21affaa6a%e375b1c38cf3d61632acf903
OHTOTEHE3 50302694
3.https://id.prosv.ru/signin
70 3akjajKa OpraHoB 1 1.https://uchebnik.mos.ru/compilations/102835/materials

TKaHEN U3

2.https://id.prosv.ru/signin




3apOAbIIICBBIX
JINCTKOB

71

Poct u pazBurtne
KUBOTHBIX.
JlaGopaTopHas
pabota «BrIsiBICHHE
MIPU3HAKOB CXOJCTBA
3apoJIbIIen
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

72

PasmHoOxeHuE 1
pa3BUTHE PACTECHUI.
JIaGoparopHas
pabota «CtpoeHue
OpraHoB
pa3sMHOXKEHUs
BBICIIMX PACTEHUI»

0.5

1.https://id.prosv.ru/signin

73

Hcropus
CTaHOBJICHUS U
pa3BUTHS FEHETUKHU
KaK HayKH

1.https://uchebnik.mos.ru/compilations/102835/materials
2https://id.prosv.ru/signin.

74

OCHOBHbBIC TOHATHUS
U CUMBOJIBI
TCHETHKH.
JlaGopatopHas
pabota «/Ipo3oduna
KaK 00BEKT
FeHETHYECKUX
HUCCIIEIOBAHUI)

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




3aKOHOMCpHOCTI/I

HACJICIOBAHUS
IIPU3HAKOB.
Mounorubpumanoe
CKpelllMBaHue. ] o )
1.https://uchebnik.mos.ru/compilations/102835/materials
75 [IpakTnueckas 0.5 o .
2.https://id.prosv.ru/signin
paborta "U3yuenue
PE3YyJIbTAaTOB
MOHOI‘I/I6pI/II[HOFO
CKpCIIUBAHUA Y
npo3o¢uis”
I{uToNOrHIeCKHE 1.https://uchebnik.mos.ru/compilations/102835/materials
OCHOBBI 2.https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
76 7eccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
MOHOTHOPHAHOTO token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632acf903
CKpeIIBaHUsA 50322694
3.https://id.prosv.ru/signin
AHanusupyroniee
77 CKpElIMBaHUE. 1.https://uchebnik.mos.ru/compilations/102835/materials
Hemnomxoe 2.https://id.prosv.ru/signin
AOMUHHPOBAHUEC
JurubpuHoe
CKpCHIMBAHUC.
[IpakTnueckas
73 pabota «3yuyenue 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials

pe3yIIbTaToB
JTUTHOPUTHOTO
CKpCIIUBAHUS Y
Ip030(UITBD»

2.https://id.prosv.ru/signin




uTonoruyeckue

79 OCHOBBI 1.https://uchebnik.mos.ru/compilations/102835/materials
TUTUOPUTHOTO 2.https://id.prosv.ru/signin
CKpEIIUBaHUA
CueruieHHOEe
80 HacJe10BaHUe 1.https://id.prosv.ru/signin
IIPU3HAKOB
XpomocoMHast . I .
1.https://uchebnik.mos.ru/compilations/102835/materials
81 Teopust . i
2.https://id.prosv.ru/signin
HaCJICACTBECHHOCTH
1.https://uchebnik.mos.ru/compilations/102835/materials
82 I'eneruka mona . o
2.https://id.prosv.ru/signin
23 ['enoTumn kak 1.https://uchebnik.mos.ru/compilations/102835/materials
IIEJIOCTHAs CUCTEMA 2.https://id.prosv.ru/signin
I'eneTnueckuit
KOHTPOJIb Pa3BUTHUA . 0 .
. 1.https://uchebnik.mos.ru/compilations/102835/materials
84 pacTeHui, . .
2.https://id.prosv.ru/signin
JKUBOTHBIX U
YCJIOBCKa
1.https://uchebnik.mos.ru/compilations/102835/materials
M3MeHYnBOCTH 2.https://lesson.edu.ru/my-school/lesson/e1564a9¢c-0f9¢c-4060-abd6-
85 MIPU3HAKOB. Buel 435067cec14d?backUrl=https://urok.apkpro.ru/
HU3MEHYUBOCTH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5c32a694
3.https://id.prosv.ru/signin
26 MoaudukarmonHas 1.https://uchebnik.mos.ru/compilations/102835/materials
W3MCHYHBOCTH 2https://id.prosv.ru/signin.
87 BapuanmonHslIii psg 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials




Y BapuallMOHHAas
KpuBasl.
JIaGoparopHas
pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH.
ITocTpoenune
BAapUALIMOHHOTO
psina u
BapHalMOHHOU
KpHBOW»

2.https://id.prosv.ru/signin

88

I'enoTunmueckas
N3MEHUYNBOCTD.
Komb6unarusnas
N3MEHUYNBOCTH

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

89

MyranmonHnas
WU3MEHYUBOCTb.
[TpakTnueckas
pabora «MyTtauuu y
npo3oduis (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

90

3aKOHOMEPHOCTH
MYTaIHOHHOTO
mporiecca.
OnHUreHeTHKAa U
SMHUTC€HOMMKA

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




I'eneTnka yeoBeka.

[IpakTnueckas
pabora 1.https://uchebnik.mos.ru/compilations/102835/materials
91 0.5 o o
«CocraBieHue u 2.https://id.prosv.ru/signin
aHanus3
POIOCIOBHOI»
MeTtob1 . o )
9 ——— 1.https://uchebnik.mos.ru/compilations/102835/materials
A 2.https://id.prosv.ru/signin
TCHETHUKHU
3HaueHne
MEIULIMHCKON
FeHEeTHKH B 1.https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-
8e71655989667backUrl=https://urok.apkpro.ru/
MPEIOTBPALICHUH U
93 token=00d3c187bded0129a346af21affaaba9e375b1c¢38cf3d61632acf903
JICYEHUH
5¢32a694
TCHCTHHCCKIX 2.https://id.prosv.ru/signin
3a00sieBaHUM
yeIoBeKa
OCHOBHBIE TOHSATUS
CEJIEKIIUU.
JIaGoparopHas
o4 pabota «3ydyeHnue 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
COPTOB KYJBTYPHBIX ' 2.https://id.prosv.ru/signin
pacTeHu U Opox
JIOMAITHAX
YKHUBOTHBIX)
MeTtomast
95 CEJIEKIIMOHHOU 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
paboThL. ' 2.https://id.prosv.ru/signin

JlaGopaTopHas




pabora «3yuenue
METOOB CENIEKIIUU
pacTeHuin»

Hoctmxenns
CEJIEKIIUU PACTECHUI
U )KUBOTHBIX.

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=https://urok.apkpro.ru/

96
IIpakTyeckas token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
pabota «IIpuBuBKa 5¢32a694
pacTeHuii» 3.https://id.prosv.ru/signin
Coxpanenue,
HA3Yy4ECHUE U . . .
1.https://uchebnik.mos.ru/compilations/102835/materials
97 HCIIOIb30BaHUE . -
2.https://id.prosv.ru/signin
TCHCTUYCCKUX
pecypcoB
buorexHonorus kak
HayKa 1 0Tpacib 1.https://uchebnik.mos.ru/compilations/102835/materials
IpOU3BOACTBA. 2.https://lesson.edu.ru/my-school/lesson/133b0166-fc35-4a91-a264-
98 [IpakTnueckas 0.5 14aaee2f5897 ?backUrl=https://urok.apkpro.ru/
pabora «M3yuenue token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
00BEKTOB 5¢32a694
T — 3.https://id.prosv.ru/signin
OcHoOBHBIE
HaIpaBlICHUS , I
99 P . 1.https://id.prosv.ru/signin
CUHTETHYECKOM
OMOJIOTHH
100 XpOMOCOMHAS 1 1.https://uchebnik.mos.ru/compilations/102835/materials
TeHHAasl MHKEHEPUs 2.https://id.prosv.ru/signin
101 MenunuHckue 1.https://uchebnik.mos.ru/compilations/102835/materials
OMOTEXHOJIOTHHI 2.https://id.prosv.ru/signin




Pe3epBHbIil ypok.
I 1.https://lesson.edu.ru/my-school/lesson/387b2669-fa96-450b-bd73-
OBTOpEHUE,
102 060G IICHIE 1 1e7a543ee995 ?backUrl=https://urok.apkpro.ru/
m i token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
cUCTeMaTHu3anusl
5¢32a694
3HAaHUU -
OBIIEE KOJIMYECTBO
YACOB IIO 102 13.5

[NPOTPAMME




11 KIIACC

No KoauuyecTBO yacoB
Tema ypoka Bce Konrpou Hpaxruye DeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PeCYPChI
n/ bHbIE CKHe
ro
n padoThI padoThI
DBOJIIOIIMOHHAS . . ,
1.https://uchebnik.mos.ru/compilations/102835/materials
1 Teopus Y. 1 o o
2.https://id.prosv.ru/signin
JapBuna
JIBrokymue
CHJIbI . 0 .
1.https://uchebnik.mos.ru/compilations/102835/materials
2 ABOJIIOIAN 1 . .
2.https://id.prosv.ru/signin
BUJI0B 110 Y.
[apsuny
Bbopnba 3a
CYLLIECTBOBaHUE
3 , €CTECTBEHHBII | 1.https://uchebnik.mos.ru/compilations/102835/materials
u 2.https://id.prosv.ru/signin
I/ICKyCCTBeHHBII\/'I
oT0op
dopmMupoBaHue
4 CUHTETUYECKOU | 1.https://uchebnik.mos.ru/compilations/102835/materials
TEOpUHU 2.https://id.prosv.ru/signin
3BOJIFOIIUH
OTarbl
5 ABOTIOIMOHHOT 1 1.https://uchebnik.mos.ru/compilations/102835/materials
0 TpoIiecca: 2.https://id.prosv.ru/signin

MHKPOI3BOJIIOIHU




aHu
MaKpO3BOJIIOOHA
A

[Monmynsiuus —
aJIeMeHTapHast
eIMHHIIA
DBOJIIOIUHN

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

3akoH
TCHETHUYECKOTO
paBHOBECHS
Jx. Xapau, B.
BaiinGepra.
JIaGoparopHas
pabota
«Bp1sBIIEHNE
W3MEHUYUBOCTH
y oco0eit
OJTHOTO BHUJIa»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

OnemMeHTapHbIE
(bakTopsl
HBOJIIOLIH

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

Dddexr

OCHOBATCJIA.

Dddext

OyTBUIOYHOTO
TOPJIBILIKA

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

10

Murpanumu.
N3omsauuu
ITOIYJISLIAIN:

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




reorpaduyecka
H)
Omosornyeckast

11

EcrecTBeHHbBIN
otbop —
HAINPABJISIOLINI

dbaxTop
IBOJTIOLINU

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

12

[TonoBoii oTO6Op

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

13

[Tpucnoco6aeH
HOCTb
OpraHU3MOB
KaK pe3yibTaT
MHUKPOIBOITIOIN
u.
JIaGoparopHas
pabota
«M3yuenue
apomMop(h030B 1
UIM0AaTI TAllN
1 y pacTeHU! U
KHBOTHBIX)»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

14

IIpumepsl
MPUCIIOCOOIIEH
15078
OpPraHU3MOB:
Mopdoioruyaec
KHE,

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




(dbuzmoIOTHYeCcK
ue,
OMOXMMHYECKH
c,
MTOBE/ICHYECKUE
. JJabopaTopHas
paborta
«IIpucrmocobie
HUS
OpPraHHU3MOB H
ux
OTHOCHUTEIIbHAS
1enecooopasHo
CTBb»

15

Bun, ero
KPUTEPHUH U
CTPYKTYpa.
JIaGoparopHas
pabota
«CpaBHeHHE
BHUJIOB 11O
Moponoruuec
KOMY
KPUTEPHIO»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

16

Crpykrypa
BU/IA

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

17

Bunoo6pazosa
HUE KaK
pe3yibTar

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




MHUKPO3BOJIIOIIUA
n

18

CBi3p
MHUKPOIBOIIOLN
1871
SMUIEMHAOJIOTH
31

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

19

MaxkposBotor]
Hsl.
ITaneonTomoru
YEeCKHUEe METOIbI
W3yYCHUS
ABOJIIOLHUU

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

20

buoreorpaduue
CKHE€ METOJIBI
W3YYICHHUS
HBOJIIOIIH

1.https://uchebnik.mos.ru/compilations/102835/material
2.https://id.prosv.ru/signin

21

OMOpuosioruye
CKHUE H
CpaBHHUTCIBbHO-
Moponoruuec
KHE€ METO/IbI
U3YyYEHUS
HBOJIIOLIH

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

22

MonexkyispHo-
reHETHYECKHUE,
OHMOXMMHYECKU
eu
MaTeMaTUYECKU

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




€ METO/IbI

U3Y4CHUS
3BOJIFOIIUN
OO6mme . _ .
1.https://uchebnik.mos.ru/compilations/102835/materials
23 3aKOHOMEPHOCT . .
2.https://id.prosv.ru/signin
U 3BOJIFOIINU
AnantuBHas
paauanus. . — .
1.https://uchebnik.mos.ru/compilations/102835/materials
24 HepasnomepHo . _—
2.https://id.prosv.ru/signin
CTbh TEMIIOB
3BOJIIOIIUN
Hayunsle
THUIIOTE3bI . " '
75 DOHCXOSKICHI 1.https://uchebnik.mos.ru/compilations/102835/materials
P A 2.https://id.prosv.ru/signin
s )KU3HU Ha
3emite
JloHay4Hble
26 MIpEACTABICHUSA 1.https://uchebnik.mos.ru/compilations/102835/materials
0 3apOXKJICHUHN 2.https://id.prosv.ru/signin
KNU3HU
OcHOBHBIE
7 ATarlbl 1.https://uchebnik.mos.ru/compilations/102835/materials
HEOPTaHUYECKO 2.https://id.prosv.ru/signin
U DBOTIOIUU
I'unotessl . o .
)3 SO —— 1.https://uchebnik.mos.ru/compilations/102835/materials
PO 2.https://id.prosv.ru/signin
KHU3HU
29 Ucropus 3emnu 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials




U METOJLI €€
U3Y4YEHHUS.
JIaGoparopHas
pabora
«M3yuenue u
onucaHue
HCKOIIaeMbIX
OCTaTKOB
JIPEBHUX
OpPraHU3MOB»

2.https://id.prosv.ru/signin

30

HavanwHbie
3TaIlbl
OpPraHuYeCKOu
3BOJIIOIUA

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

31

OBOITIOLNA
yKapuoT

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

32

OcHoBHBIE
ATaIbl
3BOJIIOLUA
PacTUTENBHOTO
MHpa.
[IpakTnueckas
paborta
«3yuenue
0COOEHHOCTEM
CTpOEHUS
pacTeHui
pa3HbIX
OTJIETIOBY

0.5

1.https://uchebnik.mos.ru/compilations/102835/matehttps://uchebnik.mos.ru/co
mpilations/102835/materialsrials
2.https://id.prosv.ru/signin




33

OCHOBHEBIE
JTaIlbI
SBOJIIOLUHU
’KMBOTHOT'O
Mupa

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

34

DBOJIIOIUS
KUBOTHBIX.
[IpakTnueckas
pabora
«3yuenune
0COOEHHOCTEH
CTpOCHHS
MO3BOHOYHBIX
KUBOTHBIX)»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

35

PazButue
JKM3HU Ha
3emiie 1o pam
Y TIepuoIaM

1.https://id.prosv.ru/signin

36

MaccoBsie
BBIMUpAHUSA —
AKOJIOTHUYECKHE
KPHU3UCHI
MPOILIOTO

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

37

CoBpeMeHHbIH
OKOJIOTHUYCSCKUN
KpHU3HC, ETO
0COOCHHOCTH

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

38

CoBpeMeHHas
cucTema

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




OpPraHU4ecKoro
IIPOILTIOrO

39

OCHOBHEBIE
CHCTEMATHYECK
W€ TPYIIIBI
OpraHu3MOB

1.https://uchebnik.mos.ru/compilations/102835/material
2.https://id.prosv.ru/signin

40

AHTpOIOJIOTHS
— HaykKa o
YeloBeKe

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

41

PaszButue
MpeICTaBICHUN
0
MPOUCXOXKICHHU
M YeJIOBEKa

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

42

Mecto
YeloBeKa B
cucTeMme
OpPTaHHYECKOTO
MUpa.
JlaGoparopHas
paborta
«M3yueHue
0COOEHHOCTEH
CTpOCHHS
cKeseTa
YeNoBeKa,
CBSI3aHHBIX C
MPSIMOXOKJICHU
emM»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




JBrokyiue

1.https://uchebnik.mos.ru/compilations/102835/materials

4 . .
3 CHITBL 2.https://id.prosv.ru/signin
AHTPOIIOTCHE3a
CooTHolieHue
OMOJIOTHYECKHUX _ . _
1.https://uchebnik.mos.ru/compilations/102835/materials
44 U COLIMATIBHBIX ) o
2.https://id.prosv.ru/signin
(hakTopoB B
AHTPOIIOTCHE3C
OcHOBHBIE . " .
1.https://uchebnik.mos.ru/compilations/102835/materials
45 CTaiuu . .
2.https://id.prosv.ru/signin
AHTPOIIOTCHE3a
ITaneoreneruka . o .
1.https://uchebnik.mos.ru/compilations/102835/materials
46 u . -
2.https://id.prosv.ru/signin
MaJIeoreHOMUKA
DBoJIOLUS . . .
1.https://uchebnik.mos.ru/compilations/102835/materials
47 COBPEMEHHOTO . -
2.https://id.prosv.ru/signin
YCJIOBCKa
Yenoseyeckue
pacsl.
IIpaxTrueckas
43 pabota 0.5 1.https://uchebnik.mos.ru/compilations/102835/materials
«3yueHue ' 2.https://id.prosv.ru/signin
3KOJIOTUYECKHUX
ajiarTanui
YECJIIOBCKa»
MexxaucouIuiu
49 HapHBIC 1.https://uchebnik.mos.ru/compilations/102835/materials
METO/IbI 2.https://id.prosv.ru/signin

AHTPOIIOJIOTUHN




50

3apoxIeHue u
pa3BUTHE
SKOJIOTUHU

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

51

Metonasl
9KOJIOTUH.
JIaGoparopHas
pabora
«3yueHue
METOIOB
9KOJIOTUYECKUX
UCCIIEI0BaHUI»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

52

3HayeHue
DKOJIOTHYECKHX
3HAHUHN 1151
YyeJoBeKa

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

53

DKOJIOTUYECKUE
(bakTopbl

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

54

AOuoTnueckue
(daxTopsl. CBer
KaK
9KOJIOTUYECKHI
¢axrop.
JlaGopatopHnas
pabora
«Bp1siBIICHUE
MIPUCTIOCOOIIEH
Wi OpraHu3MOB
K BIIUSIHUIO
CBETa»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




55

Abunotuyeckue
(bakTophI.
Temneparypa
KaK
3KOJIOTUYECKU I
(dhakTop.
JlaGopaTopHas
pabora
«Bp1sBIIEHNE
MIPHUCIIOCOOTICH
1 OPraHu3MOB
K BIIUSTHUIO
TEMIIEPATYPBD»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

56

AobGuoruueckue
(bakTopsbI.
BnaxxHOCTB Kak
JKOJIOTHYCCKHIA
daxrop.
JIaGoparopHas
pabota
«AHaTOMHYECK
ne
0COOCHHOCTH
pacTeHui u3
Pa3HBIX MECT
00UTaHUSI

0.5

1.https://uchebnik.mos.ru/compilations/102835/material
2.https://id.prosv.ru/signins

57

Cpenpl
oOuTaHusA
OpPTraHHU3MOB

1.https://uchebnik.mos.ru/compilations/102835/material
2.https://id.prosv.ru/signin




58

Bbuonornueckue
PUTMBI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

59

JKusuennrie

hopmbI
OpPraHu3MOB

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

60

buotnueckue
(hakTOophI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

61

3HayeHue
OMOTHYECKUX
B3aHUMOJICHCTBHU
U uIs
CYLIECTBOBAHHUS
OpraHU3MOB B
cpene
oouTaHus

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

62

OKOJIOTUYECKHE
XapaKTEPUCTUK
Y TIONYJISLUN

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

63

OCHOBHEBIE
IMOKAa3aTeIn
TIOTYJISIIAH:
YHCJIICHHOCTD,
IJIOTHOCTb,
BO3pacTHAs U
I10JI0Bas

CTPYKTypa

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

64

OcCHOBHEIE
oKas3areu
MO YJISIIIHH:

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




POXKIAEMOCTD,
MPUPOCT, TEMII
pocra,
CMEpPTHOCTb,
MHT'paLlUK

65

DKoJornYecKas

CTPYKTypa
MO YJIALIN

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

66

JnHamMuka
MOIMYJISAUUNA U
€€ perynsanus

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

67

Kpussie pocta
YUCJIIEHHOCTHU
MOMYJISILIUH.
Kpussie
BBDKUBAHUS

1.https://uchebnik.mos.ru/compilations/102835/materials
2https://id.prosv.ru/signin.

68

DKoJyioruueckas
HUIIIA BUJIA.
JIaGoparopHas
paborta
«[Ipucnocobne
HUS CEMSTH
pacTeHui K
pacceneHnio»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

69

Bun xak
cucTeMa
MOIYJISA AN

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

70

3aKOHOMEPHOCT
Y TIOBEJICHUS U

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




MUTpaLuit

KUBOTHBIX
Coo0mecTBo . . .
1.https://uchebnik.mos.ru/compilations/102835/materials
71 OpraHu3MOB — . .
2.https://id.prosv.ru/signin
970001 (S35 (0X]
JKocucrema . . .
1.https://uchebnik.mos.ru/compilations/102835/materials
72 KakK OTKpPbITast . -
2.https://id.prosv.ru/signin
CHUCTEMA
Kpyrosopor
7 BEILIECTB U 1.https://uchebnik.mos.ru/compilations/102835/materials
MOTOK SHEPTUU 2.https://id.prosv.ru/signin
B O3KOCHUCTEMCEC
OcHOBHBIC . . .
1.https://uchebnik.mos.ru/compilations/102835/materials
74 MMOKAa3aTeNn . -
2.https://id.prosv.ru/signin
3KOCHCTEMBbI
75 DKOJIOTHYECKUE 1.https://uchebnik.mos.ru/compilations/102835/materials
MTUPAMU/IBI 2.https://id.prosv.ru/signin
HN3menenus . I .
1.https://uchebnik.mos.ru/compilations/102835/materials
76 COOOIIECTB — ) .
2.https://id.prosv.ru/signin
CYKIIECCHH
IIpuponusie
9KOCUCTEMBEI.
DKOCHCTEMBI . _— .
1.https://uchebnik.mos.ru/compilations/102835/materials
77 03€p U peK. . _—
2.https://id.prosv.ru/signin
DKOCHUCTEMBI
MOpeH U

OKCaHOB




78

[Ipupoansie
9KOCHCTEMBI.
DKOCHCTEMBI
TYHJIP, JIECOB,
CTEIICH,
MyCTBIHBb

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

79

AHTpPOIIOT€HHBI
€ DKOCUCTEMBI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

80

Ypboakocucre
MBI.
[IpakTnueckas
pabora
«M3ydeHue u
OIHCaHue
ypOOIKOCUCTEM
BI»

0.5

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

81

3aKOHOMEPHOCT
u
¢dbopmupoBaHus
OCHOBHBIX
B3aUMO/JICVICTBU
1 OPraHU3MOB B
9KOCHCTEMAX

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

82

MexaHu3MBbI
BO3JEHCTBUSA
3arps3HEHUI
Pa3HBIX TUIIOB
Ha
cyOopraHu3MeH

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




HOM,
OpPraHU3MEHHO
M,
MOMYJISIIUOHHO
M U
KOCUCTEMHOM
YPOBHSIX

83

buocdepa —
o0rmierianeTap
Hast 000JI0UKa
3emin

1.https://uchebnik.mos.ru/compilations/102835/material
2.https://id.prosv.ru/signin

84

VYuenune B. U.
Bepnanckoro o
ouocdepe

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

85

3aKOHOMEPHOCT
u
CYILECTBOBAHHUS
o6uochepsl

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

86

Kpyrosopots!
BEIIECTB U
OHoreoxXuMmuuec
KHUE IAKJIBI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

87

30HAIBHOCTD
omocdepsl.
OcHOBHBIE
OMOMBI CyIIN

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

88

Y cTONYUBOCTD
ouocdepsl

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin




89

OKOJIOTUYECKHE
KPU3UCHI U UX
MIPUYUHBI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

90

Bo3aeiictBue
YyeJIOBEKa Ha

ouochepy

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

91

AHTpPOIIOT€HHO
€ BO3J€clicTBUE
Ha
paCTUTENIbHBIN
¥ >KUBOTHBIN
MHUP

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

92

Oxpana
TIPUPOJIBI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

93

OcHoBHbIE
ITPUHIIMIIBI
YCTOWYUBOIO
pa3BUTHUS
YeJI0BEYECTBA U
MIPUPOJIBI

1.https://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

94

PammmonannHoe
MIPUPOIOTIONH30
BaHUE U
COXpaHEHHe
OHOJIOrTYECKOT
0 pa3HoOOpa3zus
Semin

1.://uchebnik.mos.ru/compilations/102835/materials
2.https://id.prosv.ru/signin

95

O06001eHue 110
TEME




«MuKpO3BOJIIO
ous u eé
pe3yabTaThI»

96

O0001enue no
TEME
«Maxkpo3BOIIIO
s ¥ eé
pe3yIabTaThI»

97

O000111eHIE IO
TEME
«IIpoucxoxnex
W€ U pa3BUTHE
JKM3HU Ha
3emie»

98

O06001meHue 1o
TeMme
«IIpoucxoxaeH
ve YejoBeKa —
aHTPOTIOTEHE3

99

O06001enue no
TEME
«DKoIOTHSA —
HayKa o
B3aIMOOTHOIIIE
HUAX
OpraHUu3MOB»




OBIIEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

99

7.5
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