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CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHAsI Hayka. KpaTkast uctopusi pa3BuTHS
Owonornu.  buonormdyeckne HayKM M HM3y4aeMble UMH  TPOOJIEMBI.
OyHAaMEHTaNIbHbIC, NPUKIAIHBIE W TOHCKOBBIE HAy4YHbIE MCCJIEAOBAaHUSA B
ouomnoruu.

3HadeHre OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
MPAKTUYECKOM JEATCIBHOCTH 4YEJIOBEKA: MEJUINHE, CEIbCKOM XO3SIMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBus,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackuu, U. I1. I1aBnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBs3b OHMOJIOTMM C JPYrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

JKuBble cucTeMbl Kak npeaMeT u3ydeHusi Ouonoruu. CBONCTBA MKUBBIX
CUCTEM: €IUHCTBO XMUMHUUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTD,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPTraHH3alINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

VYpOBHU OpraHu3alM KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIM, OPTaHU3MEHHBIM, MOITYJISILMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreoneHoTnueckuit), OmochepHbiii. IIporecchl, NPOUCXOA[IIHE B IKHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. KHW3HB Kak (hopMa CYIIECTBOBAHUSA
Marepun. Hayku, nuzyuaroniye >kMBbl€ CUCTEMbI Ha PA3HBIX YPOBHIX OpraHU3aIluu.

N3yuyenue xuBbIx cucteM. MeTonbl Ouosornueckoi Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [loHsTue 0 3aBUCUMOI U
HE3aBUCHUMOM TmepemMeHHoW. [lmanupoBanue »skcnepumenta. llocranoBka wu
npoBepka rumnote3. Hynesas runoresa. [lonsartue BoIOOpKH U €€ JTIOCTOBEPHOCTD.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKa)k€HUs pe3yJIbTATOB J3KcrnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JleMmoHCTpauuu



Tabmupt 1 cxembl: «OCHOBHBIE TpHU3HAKH >KU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa IKMBOM MaTepun», «YPOBHH OpraHU3ALMH KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHM JKMBOTHBIX», «CHCTEMBI
OpPraHOB YEJOBEUECKOTo opraHusMay, «buoreounenos», «buocdepan, «Metoasl
W3Y4YEHUS KUBOU IPUPOIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb3oBaHuE pa3INYHBIX METOJOB IIpU
U3YYCHUH JKUBBIX CUCTEM.

Tema 3. BuoJiorusi KJIeTKU

Knetka — CTpykTypHO-(QYHKIMOHANbHAs €IWHUIA KHUBOro. Kcropus
OoTKpbITUsA KieTku. Pabotel P. ['yka, A. JleBenryka. Kiierounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE IOJIOXKEHUS COBPEMEHHON KIIETOUHOM
TEOPHH.

MeToapl  MOJIEKYISIpHOM M KIETOYHOW  OMOJOTMM:  MHMKpPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METol MEYEHBIX aTOMOB, AH(depeHIuaIbHOEe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuKkcuposanuuix
K1emok. DIEKTpOHHAass MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuibl u cxeMbl: «CBETOBONH MHUKPOCKOIDY, «IJIEKTPOHHBIA MUKPOCKOID,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITHI.

OOopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEenapaTbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHON OHOJIOrUU
(xpomatorpadusi, snekrpodopes, auddepeHaTbHOe EHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi oOpranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KIETKA. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bonma m e€ poib Kak pacTBOPUTEINs], PEareHTa, y4acTUe B CTPYKTYPHUPOBAHHUH
KJIETKH, TEIUIOPeryysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHOIOTrHYecKas
poJib. POb KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosiornueckue noJmMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Monekyibl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBSA3b. BTOpUYHAs, TpeTHYHAas, 4YeTBEPTHYHAA
cTpykrypbl. Jlenarypamus. CpoiictBa OenkoB. Krnaccudukanuss  Oenkos.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUbI U MOTUCAXAPUIBL.
O6mmit mmaH cTpoeHMs] W (UBHKO-XMMHUYECKHE CBOWCTBA  YTJICBOJIOB.
buonornyeckue QpyHKIIUN YTII€BOIOB.

Jlununel. M'aapodunsHO-THAPOGOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurmunepunsl, Qoconunuasl, BOCKH, cTepouibl. buonornueckue GyHKIUUA
aunuaoB. OO1ue cBoCTBa OMOIOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun xommiementapuoctu. Ilpasuiio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. MectonaxoxaeHue u ouonornueckue Gpynkuuu JIHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBszu B Mojekyie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKIHUU B
kinetke. [Jlpyeue uyxneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuOJOTHs: OMOXMMHYECKHE U OMO(U3NUYECKUE UCCIEAOBAHUS
COCTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl OWoOMoOJieKyl. Moderuposanue
CMpPYKmMypwl U QYHKYUi OUOMONeKy1 u ux komniexkcos. Komnviomepuwiii ouzaiin u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpanun

[Toptpetsl: JI. ITonunr, x. YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

[uarpammsbl:  «PacnipenesieHne  XMMUYECKUX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr 1 cxembl: «llepuoguyeckass Ta0iauIla XUMHYECKUX SJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJZIb», «BelecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTyphl O€IKOBOWM MOJIEKYNb», «CTpOEHHUE MOJIEKYI
yrieBoJaoB», «CTpoeHue MosieKynd JunuaoBy», «HyKIE€HHOBBIE KHUCIOTBHDY,
«Crpoenue monekysibl ATO».

O6opynoBaHue: XuMu4ecKas mocyza u 000pyaoBaHue.

JlaGopaTopHasi padora «O0HapyKkeHHE OCIIKOB C TTOMOIIBI0 KAYSCTBEHHBIX
peaKkuuin.

JlaGopatopnass  paGora  «lcciaegoBaHWe — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KIIETOK PAa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tunbel KIETOK: JyKapuOTHYEeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.



CtpoeHne mpoKapuoTHIeCKoi KiIeTku. Kierounasi cTeHka OakTepuil U apxewu.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIHMOHUPOBAHUE DYKapUOTUYECKOU KJIETKHU.
[na3zmatuueckass wmemOpana (mnasmaiiemma). CTpykTypa — IUIa3MaTHYEeCKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneruéunass aud¢ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponuniaemocts MemOpanbl. Pabora HaTpwmii-
KaJIMEeBOI0 Hacoca. DHJOLMTO3: MUHOLMTO3, (paromuTol3. Dk3o1uTto3. Kinerounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU pacTeHH, rprOoB.

[uromnasma. [{urozomns. [lutockener. [BmxeHue nuurormiazmel. OpraHou bl
kieTkd. OpHoMeMOpaHHBIE OpPraHOMIBI KIETKH: SHJOMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbpku, JTM30COMBI, UX CTpoeHHE M (pyHKuMU. B3aumocBszb
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyJSIpPHOTO PETUKYJIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpaHyisipHbIA)  3HIOIUIA3MATHUYECKHMA
petukynyM. CekperopHas QpyHkuus amnmaparta ['onbmku. Moougukayusa 6enrxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancnopt
BELIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHUTOXOHJAPUHU,  IUIACTUIBL
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApUW H Twiactui. llepBudnsble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUIABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHOT.
XJIOpOIIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHrne M (QyHKUUM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKHU. Pubocomsl. IIpomesicymounvie Gunamenmol.
MukpodunamenTsl. Axkmunogvie Muxkpoguiamenmyl. MBbIllIEYHbIE  KJIETKH.
AxmuHosble KOMNnoHeHmbl HemblueuHblx Kiemok. Mukporpybouku. KiaeTouHsrit
neHtp. CrpoeHHe U JBHKEHHE JKTYTHUKOB M pecHUYeK. MUKpoTpyOouku
uuroruiasmel. LlenTpuons. benku, accoyuupoeanHvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momopnvle 6eaku.

Anpo. O6osouka sapa, XpoMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHUE U
byakiuu. SnepHpiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE PpaCIONIOKEHUE
XpoMocoM B HUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mmumo3ze. SfoepHvili
mpancnopm.

Kinierounble BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapuOT
(pacTUTensHOM, )KUBOTHOM, TPUOHOM).

JleMmoHCTpauuu



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

Tabmumbr u cxembl: «CTpoeHHE JYKApUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHHE  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUWY, «AApo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

O6opyioBaHuE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «/3ydeHue CTpPOCHHS KJIETOK  Pa3IUYHBIX
OpPraHU3MOB.

IIpakTnueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpPaHbBD».

JlaGopaTopnass padora «lVccinenoBaHue IUIa3MOIM3a U JICMJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  JABWOKEHHS  LMTOIUIa3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB U NpeBpallleHHe YHEPTUH B KJIETKe

AccUMHUIIALINS M AUCCUMMIISIIUS — JIBE€ CTOPOHBI MeTabonau3ma. Turbl oomMeHa
BEIIIECTB: aBTOTPOPHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoaa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe obecredeHue KkieTku: mnpeBpamieHue AT B
oOMeHHbIX TIporieccax. DepMeHTATUBHBIM XapakTep peakluil KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuust GepMEeHTOB OT HEOPTaHMUYECKUX KaTaau3atopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvlli pomocunmes y obaxmeputl. Ceemocobupaiowue
nuSMeHmvl U NUSMeHMmbl PeakyuoHHo2o yermpa. Polb XJI0pomiacToB B MpoLEcce
dotocunTe3a. CBeToBas u TeMHOBas $a3wl. Pomoosvixanue, Cs., Cy. u CAM-munsi
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusiHue pa3audHbiX (HakToOpoB
Ha CKOpOCTh (poToCHMHTE3a. 3HaUeHHE (DOTOCUHTESA.

XEeMOCHUHTES. Paznoobpaszue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIUE OaKTEepUH, >KeNe300aKTepuu, CepoOaKTEepUH, BOJIOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOIb30BaHUE 4YEJOBEKOM. AHa’pOoOHbIE MHMKPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYUTEH OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTEeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonorudeckoe okuciaeHue, WM KJIETOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
npoiieccax ouosioruueckoro okucieHus. [uknmdyeckue peaxkiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus memopannoco epaouenma npomonos. Cumnmes



AT®: paboma npomonnot AT®-cunmasvl. llpenmyiecTBa a’poOHOTO IMMyTH
oOMeHa BeIIecTB mnepes aHadpOoOHBIM. DPHEKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

JdemMoHcTpauuu

[Hoptpersr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCcUHTE3Y, «DHEpreTUIeCKul 00MeH», «brnocuHTe3
oenkay, «Ctpoerne GpepmMerTay, «XEeMOCHHTE3Y.

O6opyioBaHHE: CBETOBOM MHKPOCKOI, 000PYIOBaHUE IJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTtopnass  padora «l3ydyeHHe  KATAUIUTHUYECKOM  aKTHMBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlabopaTopnasi pabGora «M3yueHue (GEpPMEHTATUBHOTO PACHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass  padora «CpaBHeHue TporieccoB  (orocuHTe’a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun MatpuyHOro cuHTe3a. [IpMHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTpUYHOIO CHHTEe3a. Peann3zanus HaciaeacTBeHHOM nHPopManuu. I'eHeTnueckuii
KO, ero cBoicrBa. Tpanckpuniuss — marpuunblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yuactue TpancnopTsix PHK B OnocunTese Genka.
VYcnousi O6uocunTe3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Cospemennvie npeocmasieHusi o cmpoenuu ceHog. OpraHuszalys TeHoma y
MPOKAPUOT U DYKApUOT. Perynsius akTUBHOCTH T€HOB y MPOKapuoT. ['umoresa
onepona (d. XKako0, XK. Mano). MonexynapHvie mexaHuzMbl IKCNPECCUU 2EHO8
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauns 0OMEHHbIX
IPOLIECCOB B KJeTKe. KiteTounbIli roMmeocTas.

Bupycel — HekneTounble (hOPMBI )KU3HU U OOJUTraTHBIE apa3utbl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasa.

Bupychubie 3aboneBanus denoBeka, uUBOTHBIX, pactenuid. CITN][, COVID-
19, conpasibHbIC U MEAUITUTHCKUAE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CMPYKMYPHLIX Ouo0eudeckux oannolx. Hanomexnonoeuu 6 ouonocuu u meouyuHe.
IIpoecpammupyemole pynkyuu 6eaxos. Cnocodvl 00cmasku 1eKapcma.



JleMoOHCTpanuu

[Toptpetsr: H. K. Konbios, 1. 1. IBaHOBCKMiA.

Tabmumpt u cxemsl: «buocunres Oemnkay, «l'eHeTHUecKkuil Kon», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIH BUPYCay.

Tema 8. JKu3HeHHBIN HUKJ KJIeTKH

Knerounsii 1mukn, ero mepuoabpl W peryisnus. WHTepdaza m MHUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaroumx B uHTepdasze. [loaroroBka KIeTKH K
nenenuto.  [IpecunreTmdyeckuii  (MMOCTMUTOTUYECKHUM),  CHUHTETHYECKHM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI ) IeprUOAbl UHTEP(a3bI.

Marpuunsiii cunte3 JHK — pernuxanus. [Ipunuuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexannsm permmukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJICTKM — KapuOTHUIl. JIUTJIOMAHBIA W
rarjIouJIHBIA  HAOOpbl XpoMocoM. I'oMojoruuHple XpomMocombl. IlosoBbie
XPOMOCOMBL.

[enenne xmerkn — wmuto3. CTaguu MHUTO3a W MPOUCXOIAIIME B HUX

npouecchl. Tunbel Muto3a. Kapnokunes u nurToknHe3. buosornyeckoe 3HayeHune
MHUTO3A.

Perymnsinuga MuTOTMYECKOro LMKiIa KiIeTku. [Iporpammupyemasi KjaeTodHas
rubesp — arnomnTos.

Knerounoe s/1po, XpoMocoMbl, (DyHKIIMOHalbHAsI Te€HOMUKa. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KliemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JemMmoHCTpanuu

Tabnuupel U cxeMbl: «KU3HEHHBIA UK KIETKW», «Murtos», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoOIpenaparbl: « MHUTO3 B KIETKax
KOpEUIKa JIYKa».

JlaGopaTopHnas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlaGopaTopHnasi padora «HaOmroieHrie MuTo3a B KJI€TKaX KOHUMKA KOpeliKa
JyKa (Ha rOTOBBIX MUKpoOMpenaparax)y.

Tema 9. CTpoenue u pyHKIIUM OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUSI U JKU3HEJEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrtepumu, apxew, OJHOKJIETOUYHbIE TpPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCTH, APyrue NpoTucThl. KoJIoHManbHbIe OpraHn3MBl.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranusm Kak eauHoe nesnoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJIAIIAS,, OCHOBHas, MmexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKIMN 1 pacloIoKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKA. THMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTEINbHAS, MbIIIeYHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, QYHKIUNA W
pPAacmoJIOKEHUSI TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB )KMBOTHBIX U YesoBeKa. DYHKIIUM OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuili. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii U BHyTpeHHUU ckener. CTpoeHue u
THIBI COEANHECHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBM>KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHUKOBOE, pEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl M HACTUU. JIBM)KEHME MHOTOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MbllieyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. Ilorjomenue BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTaHue >XKMBOTHBIX. BHYTPUIIONOCTHOE U
BHYTPHUKIIETOYHOE TNuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MHIIEBAPUTENBHOTO TpakTa. [IumeBapurenbHbie xenesbl. [lumeBaputenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuil. Jlpixanue xuBOTHBIX. Juddysus
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSA JIETKUX TO3BOHOYHBIX YKHUBOTHBIX.
JlpixaTenpHasi cucTeMa 4YeloBeKa. MeXaHu3M BEHTWISIUMUA JETKUX y MTHI] U
MiIeKonuTaromuX. Perynsimus apixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa MO3BOHOYHBIX JKMBOTHBIX U  4enoBeka. Ceparle,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyru KpoBooOpaieHus. IBOIIOLMOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KUBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Beigenenue y opranusMoB. Beinenenue y pacteHuil. Beimenenue y
KUBOTHBIX. CokpatuTenbHble Bakyoiau. Opranbl BbiaeneHus. OuiabTpainus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl Pa0OThl OPTAaHOB BBIJICIICHUS.
CBs13b MOJIOCTH TEJIA C KPOBEHOCHOM U BBIICIUTENIBHON cucTeMaMu. Boiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
He(ppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UCTHl MPOCTEHIIUX. 3alIUTa y MHOTOKJICTOYHBIX PACTEHUH.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOU3BOJHBIE.
3amurta opraHm3ma oT OojesHel. IMMyHHas cucTema denoBeka. KieTouHbrii u
TYMOpaJbHBIA HUMMYHUTET. Bpoxa€HHBI U TpHOOpeTEéHHBIM crnenuduueckui
UMMYHUTET. Teopus KioHaJIbHO-celeKTUBHOro mmmyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MOB. Posib Bpok1€HHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTts U peryisiius y  OpraHu3moB. Pasnmpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocte u  perymsinusa y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.

HepBHast cucrema u pediexTopHas peryssiius y XUBOTHbIX. HepBnas
cucTeMa M €€ OTHeJbl. DBOJIONUOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y KHUBOTHBIX. OTIEdbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['yMopasibHas peryiisiiivsi U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M 4YEJIOBEKA.
XKene3pl SHOOKPUHHOW CHUCTEMBI M HMX TOpPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW UM SHJIOKPUHHON cucTeM. ['unoranamo-runodusapHas
cucrema.

JemMmoHCTpanuu

[Toptper: U. II. [TaBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOIOKIETOYHBIE
Bojopocin», «bakrepum», «lIpocrenmme», «OpraHbl IIBETKOBBIX PAaCTEHUIN»,
«CucreMbl  OpPraHOB  TIO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctemb», «CTpoeHue credisy,
«CTpoeHHE JINCTOBOM IIACTUHKW», «TKaHM >KMBOTHBIX», «CKEIET 4YeslOBEKay,
«IIumeBapurenbHas  cucreMa», «KpoBeHocHass  cucrema», «/lpIxarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CUCTEMAY,
«BplenutenbHas CUCTEMa», «IJHIOKpUHHAs cucteMa», «CTpPOEHHUE MBI,
« AMMyHHTETY, «Kuieunononoctueie», «(Cxema  NUTaHUS  PACTCHUIN,

«KpoBeHOCHBIE  CHCTEMBbI I[IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THUAPHI»,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHue n0kaeBoro yepBs», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBhHas  cucrema  nrumy», «HepBHas — cucrema
MiIeKonuTaroux», «HepBHas cuctema yenoBeka», «Pedriexcey.



OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAaKOBHHBI MOJUIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPAaCTEHUMU, TepOapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIIAXHBIE Tpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00opy0BaHuE JI IEMOHCTPALIMU IOYBEHHOI'O U BO3AYIIIHOTO MUTAHUS PACTEHHH,
pacuieruieHHs Kpaxmaiia U O€JIKOB Mo AeCTBUEM (PEPMEHTOB, 000PYI0BaHUE JIS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlabopaTtopHnas padora «/3yuyeHre opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pa3sMHOXKEHHUS OPraHU3MOB: Oecrosoe (BKIKOYas BET€TaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHsS: IMOYKOBaHHE, CHOPYJISALUA,
(parmMeHTalus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkeHue. [lonoBble KieTkn, Wik rameTtsl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICi
M€03a W TMOJIOBOro Ipouecca. Meio3 W ero Mecto B KMU3HEHHOM IMKIIE
OpPraHHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y »kMBOTHBIX. [10710BBIE KENE3BI.
OOpa3zoBaHue U pa3BUTUE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpHOIIOTHs — HayKa
0 Pa3BUTUU OPraHu3MoB. Mopghozenez — 00Ha u3 2nasHvIX NPoodIEM IMOPUOTOUM.
Konyenyuss mopgocenos u moderu mopgoeenesa. Cranuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). Jpo6nenwe. Tumbl  apoGieHus.
Jlemepmunuposannoe u Hedepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJEHUS MIICKOMUTAIOMMNX. 3apOJIbIIIEBbIE JIMCTKU
(ractpyssauust). 3akiiaka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHoe
BJIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHANIbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOEHUS JKUBOTHOTO Kak  pe3yJbTaT HEPapXUUYECKUX
B3aMMOJICUCTBHI TE€HOB. BrusHue Ha 3>MOpUOHAIBHOE pPAa3BUTHE PA3IAYHBIX
(aKTOPOB OKPYXKAIOIICH CPe/Ibl.

Poct u pasButue *uBOTHBIX. [locTamMOpuoHanbHBIA nepuoi. Ilpsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ Mmeramopdo3oM y OECHO3BOHOYHBIX H
[TI03BOHOYHBIX >KMBOTHBIX. BHOJIOrMYECKOE€ 3HAYEHUE MPSIMOTO M HENPSMOro



pa3BUTHSA, UX PACOPOCTPAHEHHE B Npupoje. Tumbl pocta KUBOTHBIX. DakTOphI
PETYISIMN POCTA )KUBOTHBIX U YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leproapl oHTOreHe3a yenoeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxenue u pasButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B IMpollecce Meno3a.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHWE M Pa3BUTUE PACTHTEIBHBIX
OopraHu3MoB. /[BoliHOE OIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pEryJIIUU OHTOTEHE3a Y PACTEHUIN U )KUBOTHBIX.

JleMoOHCTpanun

[Toptpetsi: C. I'. HaBamun, X. Hlneman.

Tabnmuupl u cxembl: «BeretatuBHOe pasmMHOXeHUe», «Tumbl Oecrnosioro
pa3MHOXEHUD», «Pa3MHOXKEHHE XIIaMHIOMOHAJb», «Pa3MHOXEHUE 3BIIICHBD,
«Pa3zmHoxkeHue tuape», «Menos», «Xpomocomely, «l'ametorenesy», «CtpoeHue
SUUEKJIETKH W criepmaro3onaa», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HEnpsAMoOe pa3Butue», «Pa3zButme Maickoro xyka», «Pa3zButme capaHumy,
«Pa3BuTne JTymKmw», «JIBOMHOE OIUIOAOTBOPEHHUE y LBETKOBBIX PAaCTCHUNY,
«CtpoeHune ceMsiH OJHOJOIBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTel», <« JKW3HEHHBIM I1UKI MXa», <« KU3HEHHBIA UK
ManoOpOTHUKAY, « KU3HEHHBINA LIUKII COCHBDY.

OOopynioBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHULEKIETOK H
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKIA.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IlpakTnueckas padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB PAa3MHOKEHUSA BBICHINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poinb OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Kombmosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, ATBTEPHATUBHBIC TPU3HAKKA, JTOMHUHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3Ur0Ta, YUCTas TUHUS, THOPUIBI, TEHOTHI, (PEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHUKW:  THOPHUIOJOTHYECKHUHA,  IUTOJOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JdemMoHcTpauuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasmos, H. U.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHeTUKNY, «CXEMBbI CKPEIITMBAHS.

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT T€HETHYECKHUX

HUCCICIOBAaHUI.
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpHUIOB NepBOro nokoJieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeluieHus Ipu3HakoB. LluTomormueckne OCHOBBI
MOHOTHMOPHIHOTO CKpELMBaHus. [ uore3a YucToThl raMer.

AHanmsupyomniee ckpemupanue. [[poMexyTOUHbIN XapakTep HACIECAOBAHU.
Paciueruienne npu3HakoB PU HEIIOJIHOM JIOMUHHUPOBAHUU.

JurnOpuaHoe ckpemyBanue. Tpetuil 3axkoH MeHaens — 3aKk0H HE3aBUCHUMOTO
HacjelOBaHWs  MNpU3HAKOB.  lluTonmormyeckue  OCHOBBI  AUTHOPUAHOIO
CKpELIUBaHHUs.

CuenienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernseHHoe
HACJICIOBAHUE T'€HOB, HApYLICHHWE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TT0J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHuli noi. I'enernueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [meioTponusi — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIM auIeNu3M. B3anMMoOIelCcTBHE HEaJUIENbHBIX TI'E€HOB.
Kommnnementapuocts. Onucras. [lomumepust.

['eHETMYECKMIT KOHTPOJIb PAa3BUTHS PACTEHUM, XKUBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKLIHM.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXAHU3Mbl B3aUMOJICUCTBUS «XO3IHH
— Mapa3uT» U «XO35MH — MHUKpoOMOM». ['eHeTHueckue acmeKkTbl KOHTPOJS U
M3MEHEHUs HaCJIeICTBEHHOW HH(OPMALIMU B IOKOJICHUSIX KJIETOK U OpraHU3MOB.

JemoHCTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabnuub! 1 cxembl: «llepBblii 1 BTOpoii 3akoHbl MeHnens», « Tpetuii 3akoH
Menpens», «AHaIM3UpYyHOLlee CKpeuuBaHue», «HemomHoe noMUHUpPOBaHHEY,
«ClenjeHHoe HacjeloBaHUe TMPU3HAKOB y Jpo30puiibl»y, «['eHeTHka monay,



«Kapuotun uyenoeka», «Kapuotun apozopunby, «KapuoTum OTHIBD),
«MHOXKECTBEHHBIN aJJIEIIN3M», « B3anuMoaerCcTBUE TEHOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
TUOpHUIOB TIEPBOIO TIOKOJEHUS M pacHICIUVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb IS
JEMOHCTpPAllUA CLEIUICHHOTO HACJEIOBaHUS MNPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ynbTaToB  JIUTHOPUIHOTO
CKpEUIMBaHUA Y IPO30DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMNAa W cpeabl npu  GopmMupoBaHuM (PeHoTHNA.
N3MeHunBOoCTh NpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE MPU3HAKU. Buisl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBECHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpensl B (popMupoBaHuuU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakunu mnpusHaka. BapuanmoHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MoauduKaimoHHOM
VU3MEHYMBOCTH.

['eHoTMIIMYECKast U3MEHYMBOCTH. CBOKMCTBA T€HOTUITMYECKOW N3MEHYMBOCTH.
Buapl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOuHaTuBHas M3MEHYMBOCTH. Meii03 W TMOJIOBOM MpPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHYHUBOCTH B CO3IaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTanuili: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  HWHAYUMPOBAaHHbICE MyTaluuW. SnepHble U
quToIIa3MaTuyeckue myranuu. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTauuid. MyrtareHel W WX BIUMSIHUE HAa OpPraHU3MBIL.
3aKOHOMEPHOCTA MYTAIMOHHOTO TIPOIECCA. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacneacTBeHHOW u3MenunBoct (H.M. BaBunon). BHesnepHas M3MEHYMBOCThH U
HACJICJICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX @Qakmopos 6
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JlemoHCTpanuu

IToprpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuubpl u  cxembl: «Buumbl  u3meHuMBOCTHY, «MoaudukalMoHHas
U3MECHYHBOCTDY, «KomOuHaTuBHas W3MECHYUBOCTEY, «Metio3y,
«OmnogotBopenuey, «I'eneTndeckre 3a00IeBaHMs YEIOBEKaY, « BUIbI MyTaniuiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTCHHIA,
pucyHku (doTtorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTopHas pabora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPHUALIMOHHON KPUBOW».

IIpakTnueckass padora «Myrtamuun y gapo3oduisl  (Ha TOTOBBIX
MUKpOIMpEnaparax)».

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun dyenoeka. MexayHapojHas IporpamMma HCCIEAOBAaHHUS T€HOMaA
4yeaoBeKa. MeTonbl  M3YyUYE€HUsS ~TIE€HETHMKM  YeJIOBEKAa: TeHEaJOTHMYECKUM,
OJIM3HEIOBBIH, [IUTOT€HETUYECKUH, MOMYJISIIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECITICHUE TE€HOTHUIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[MI[P-ananu3a. HacnenctBenHbie 3a001eBaHus yeiaoBeKa. [ eHHbIe U XpOMOCOMHBIE
Oonie3HM uyesoBeKa. boie3HM ¢ HacIEeACTBEHHOM MPeapactosioKEHHOCTHIO.
3HaYeHHE MEAUIUHCKOW T€HETUKHA B MPEAOTBPAILCHUN W JEYEHUH T€HETUYECKHUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHeTHUeCKOe KOHCYIbTUpOBaHuE. CTBOJIOBBIC
KJIeTKU. [loHsATHE «TEHETUYECKOTo Tpy3ay». DTUUECKHUE ACHEKThI UCCIEAOBAHHUI B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue ¢akTOpbl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpesnl. ['eneTnueckas
MPEIPACIOJIOKEHHOCTD YEIIOBEKA K MATOJIOTHSM.

JemMmoHCTpanuu

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKHU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBiI€HUE U aHATIU3 POJIOCIOBHOI.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanust W celekuus. 3apoXKACHUE CEIEKIUMA W JOMECTHKAIUU.
Yyenne H. WM. BaBwioBa o lleHTpax mnpoucxXoxkaeHuss W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. PoJib celneKknuu B CO3JaHUM COPTOB PACTEHHM WM TMOPO/I
#uBOTHbIX. CopT, MmOpoAa, IUITaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaclieACTBeHHOM wu3MmeHunBoctd H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metonpl cenekunoHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBI U
VHJIUBUTY aJIbHBIM. DTarnsl KOMOMHAIIMOHHOMN CCJICKLIUU. HUcntwiTanne
NpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OILIEHKHU
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOM  paboThl.
PaananroHHbIN U XMUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallUi Y KyJIbTYPHBIX



¢opMm opranu3moB. lMcnonp3oBaHWE TEHOMHOIO pPENAKTUPOBAHHUS U METOJOB
pexomOunanTHbIX JJHK 1151 momydenust ucxonnoro marepuana Ajis CEIeKIUH.

[Toryuenue MOJIUIIJIOU/IOB. BuyTtpuBunosas TUOpUAM3AITHSI.
brmuskoponcTBeHHOe  cKpemiuMBaHue, WM UHOpuauHr.  HeponcTBeHHoe
CKpeulMBaHue, Wwin ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuud. Otpanénnas rubpunusanus. [Ipeomonenue Oecrimonus
MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CENEKIIMU PACTEHUN U KUBOTHBIX. «3enéHast
DesoIoOYUAY.

CoxpaHeHHE U W3YyYEHUE F'EHETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUU W
UX JUKAX pOAMYEHd i1 CO3JaHUsl  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpamwenue u  ynpaeieHue
2EHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusi HO8bIX NOpPoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHBIX MemO008 HAYUYHLIX UCCIeO008aAHUL,
nepeoosvix uoell U NepcneKmuHbIX MexHoN0SU.

JemMmoHCTpanuu

[Toptpetsi: H. M. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel u cxembl: «L{eHTpbI TPOUCXOKICHUSI 1 MHOTO00pa3usl KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHONW M3MEHUYHUBOCTH,
«Metojsl cenexiumy, «OTnanéunas rudbpuauzanus», «KMyTareHesy.

JlabopaTopHasi padora «/3yueHne cCOPTOB KyJbTYPHBIX PACTEHUN U MIOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/M3yyeHrue METOA0B CEIEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IkcKkypeusi «OCHOBHBIE METOJIbI U JOCTHIXKEHHMSI CEJIEKIMU pPacTeHUH W
YKUBOTHBIX (Ha CEJNIEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BUOTEeXHOI0TUSI U CHHTETHYECKAsI 0MOJI0T U

OOBEKTHI, HMCHOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBICE M TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTepUCTUKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEYeHHE, TMOJYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BuHOAEeIne. Mukpoouonornueckuii cuHTe3. OOBEKTBI MUKPOOHUOIOTHYECKUX
TexHoJsoruid. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TEeXHOJIOTMH M MHCTPYMEHTOB 1IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTpeYarolrecs B IpUpoie OMOCUHTETUUECKUE MY TH.



Kinerounasa unxeHepusa. MeToasl KynbTypbl KIETOK M TKAHEM PACTEHHU U
KUBOTHbIX. Kpuobanku. Comaruueckas TruOpuau3anmuss ©  COMaTHUYECKHUN
sMOpuoreHe3. lcnonb3oBaHue TalJIOWJOB B CEJEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKuHs
AVNIEKIIETOK U KIOHWPOBAHME KUBOTHBIX. MeETOA TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300po6IeHUs, KYIbMUSUPOBAHUSA U  MUKPOKIOHANbHO2O
DPA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha H
koHcTpyupoBanue pekoMOuHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIoOCTMKEHUss W NEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KEHEPHH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIEMbI TeHHOM UHXKEHEPHUH.

Menununckue ouotexHonoruu. [loctrenomuas mudposas meauiuua. [THP-
AuarHoctuka. MeTabOoJOMHBIM aHajau3, TEHOLIEHTPUYECKHM aHaau3 IpoTeoMa
YEeJIoBEKAa ISl OLEHKM COCTOSIHHS €ro 340pOBbi. VICIOJIB30BaHHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuounxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYeTaHHUEM TEXHOJOTMH TPEXMEPHOIro OMONPHUHTHUHIA U ckaddoyauHra
JUIS PELLIEHUSA 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIHEI.

Co3nanue BEKTOPHBIX BAaKIMH C 1EJIbI0 O0ECTeUYeHUs] KOMOWHUPOBAHHOU
3amuThl OoT BO3Oymuteneir OPBU, ycTaHOBIEHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢yukmonupoBanus PHK-cogepxamux BUpYCOB, BBI3BIBAIOIIMX OCO0O OMNAacHbIE
3a00JIeBaHNUs YEJIOBEKAa U )KUBOTHBIX.

JemMmoHCcTpanuu

Tabmunps! u cxembl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
MPOMU3BOJCTBEY, «KiieTounast unxxenepus», «I eHHast UHXEHEPUs».

JlaGopaTopHnasi pabora «3ydyeHue 00beKTOB OUOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCKypceust «DbHOTEXHOJOTHS — BaKHEWINAs MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLUMOHHBIX NpPEACTABJICHMI B
Oonosiornu

OomonmonHas teopuss Y. JlapBuna. IlpeAnochulkM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BOOLMH BUAOB 110 Y. JlapBUHY (BBICOKast HHTEHCHUBHOCTD
Pa3MHOXEHHUSI OpraHU3MOB, HACJEJCTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckor Teopun dBotonmu (CTD). HelTpanbHas
Tteopusi  3Boironu. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorus. 3HaYeHHE
ABOJIIOIIMOHHOM T€OpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapBun, C. C. UerBepukos, U. . HImansraysen, k. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil npupoabl (o K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
MPUCTIOCOOJICHN y pacTeHuil W >kuBOTHBIX (mo Jlamapky)», «Kapta-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. Jlapsuna», «Dopmbl 60pbObI
3a cymiectBoBaHue», «llopoapl romyOGeit», «MHorooOpasue KyabTypHBIX (Gopm
KarmycThl», «[1opoipl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. [lapsuny)», «CxemMa COOTHOIIEHHUS JBIKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE MIOJIO)KEHHSI CHHTETUYECKON TEOPUH IBOTIOLIUN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[Tonynsauus Kak 3neMeHTapHas eAuHHIA 3BOIOIUU. COBpEMEHHBIE METO/bI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl Homyisuuid. M3MeHeHue
reHooHa MOMYJSUMUA KaK »3JIIEMEHTApPHOE 3BOJIIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHble (DAKTOPBI (IBIKYIIME CHIIBI) SBOJIOUUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [Jlpeild reHoB — ciy4aiiHble
HEHAIIPaBJIEHHbIE HW3MEHEHWs 4YacTOT ajuiened B  nonmyssinusax. O@dekt
ocHoBartelsl. Ipgexm OymwuiiouHo2o copaviuika. CHudceHue 2eHemudecKo2o
pasnooopazusi: npuuunsl u cireocmeus. llposenenue s¢pghexma Opeiigha 2eros 6
bonvuux u  manvlx  nonyaayusx.  Mwurpauun.  M3omAmmMs  MOIYJISITAMN:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMOJoTUYecKast (PENpPOIyKTUBHAS ).

EctecTBeHHBIII 0TOOp — HampaBisitouMii ¢gakrtop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTAOWIM3UPYIOIMIUMA,  pa3pbhIBAONIUI
(mm3pyntuBHbIN). [lonoBoit oTOOp. BO3HMKHOBEHHE W DBOJIONHUS COLUAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NIeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLMUU.
Bo3nukHOBeHHEe — mpucnocoOjeHud y  opraHusMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobyieHuil y opranu3MoB: MOp(doIoruyeckue,
¢usnonornyeckue,  OMOXUMHUUECKHE,  ToBeldeHUYeckre.  OTHOCHUTENBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u CTpyKTypa. BuumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOJIIOIMHU. M3omauus — kioueBod ¢dakTop BuaooOpazoanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMS: ajuIonaTpuyecKoe (reorpaduueckoe),



CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonIU3anus,
rubpuan3zanus). JJmuTeasHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl GopMUpOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHOM OHONOTMH B pa3pabOTKE HAYYHBIX METOJI0B
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIONHUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI ¢ HEH.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTallMOHHAsE W3MEHUMUBOCTHY», «[lomymnsuronHas
CTpyKTypa Buaa», «Cxema nposiBiieHus: 3akoHa Xapau—BaiinOepra», «/IBmxkyine
CHJIBI 3BOJIIOIIMNY, «JKOJOTHYECKas U30JALUA MOMYyJISALIUNA CEeBAaHCKOW (openmy,
«l'eorpaduueckass UM307AUUsI  JIMCTBEHHMIIBI CHOMPCKOM W JINCTBEHHMIIBI
naypckon», «IIomysiiMoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KEPTBY», «Cxema
JIEHCTBUSL €CTECTBEHHOTO O0TOOpa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«anycrpuanbHelii MenaHu3M», «KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«®uznonoruueckue agantauum», «llpucrnocoOneHHOCT, OpraHu3MoB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BuUAa B
npupojie», «Crnocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BHmooOpa3zoBaHME
TPEX BUJAOB JIAHJBIIEH», «DKOJIOTMYECKOE BHJI000pPA30BAHUE BUAOB CUHUID),
«ITomunnouael pactennin», «KanycTHo-peneuHbid THOPHTY.

O6opynoBanue: repOapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTUIl U
3BEpeil ¢ mpuUMepaMu Pa3IMYHBIX TPHUCIOCOOJICHMI, dYydella NTUI] U 3Bepe
pPa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUJOB, OOpPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHEe HM3MEHUMBOCTHM Yy 0COOEH OJHOTO
BUJIA».

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHu3smMoB UM HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

JlabopaTtopnasi paGora «CpaBHeHHE BHUJOB 1O MOP(POIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTAThI

Metonbl  HM3ydeHHs MaKpol3BOMIOLMHU. [laneoHTOJOrMYecKkne MeTOJbl
uzydeHus: dBoionuu. Ilepexonubie ¢GopMbl U (PUIOTEHETHYECKUE  PSIZIbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3ydeHus 3Boitonuu. CpaBHeHUE (IOpHI U
¢dayHpl MaTepukoB U OCTpoBOB. buoreorpaduueckue obOmactu 3emnau. Bumbl-
SHAEMUKHU U PEIIUKTHI.



OMOpHONOrHYecKre U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
3BOMIIOLMHU. ['€HeTHYeCKue MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbI.
PynumenTtapusie  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXMMHMYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHUS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOUUU. [IpuHyun cmenvl QyHKYULL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIUN.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl 1 cxembl: « ODUIOTEHETUUECKUN PSIZT JOMIATNY, «APXCOMTEPUKC,
«3Bepo3yonie  smiepe»,  «Crerounedans»y, — «Punnodpute»,  «CeMeHHBIC
MarnopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpeld KOHTHUHEHTOBY,
«Pemuktb, «HauanbHble cTaguu 3MOPHOHAIBHOTO PA3BUTHUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrMYHBIE W aHAJOTUYHBIE OpraHb», «PyIuMEHTBI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIKUMIIaH3e», «l JIaBHBIC
HampaBJIEHUS 3BOJIOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKHU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE KM3HU HA 3emuie

HayuHple THUIOTE3bl TPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHWOreHe3 U
naHcrepmusi. /JJoHayuHble IPeACTaBICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSIHHOTO CaMO3apOXKIECHUS )KU3HU U €€ OIpoBepKeHre onbiTaMu O.
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoOBHBbIE dTanbl HEOPraHUYECKOU JBOJIKOLUH. IImanerapHas
(reosiornyueckas) ABOJIOIHMS. XHMHYECKas OdBOJIOIWSI. AOWOTeHHBIM CHHTE3
OpraHnyeckux BemecTB Hu3 Heopranudeckux. Ombir C. Mumepa u I'. HOpm.
OOpa3zoBanue mnonuMepoB u3 MoHomepoB. KoanepsatHas rumoteza A. U.
Omnapuna, runoresa nepBudHoro OynaroHa k. XonaeitHa, TeHETHYECKas TUTIOTe3a
I'. Ménnepa. Pubosumer (T. Yex) u rumoresa «vupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emmn u Meronpl €€ wuszydeHus. lckomaemble OpraHWYeCKUe
octatku. ['eoxponomorus u €€ wmeroabl. OTHocuTenbHass W a0COJIIOTHAs
reoXpOoHOJIOrus. I'e0XpoHOoIOrnuecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, STTOXH.



HadvanbHble 3Tanbel opraHndeckord sBomouud. [losgBiIeHHE H 3BOJIOLUS
MEPBBIX KJIETOK. DBOIONUS MeTabonam3Ma. BO3HWKHOBEHHE TEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJIoT MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). IBOITIOIMOHHOE MTPOUCXOXKICHUE
BUpPYCOB. IIponcxokaeHMEe MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX T'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIC ATallbl BOJIONHMH BBICITUX pacTeHUud. OCHOBHBIC apoMOpPGhO3bI
pactenud. Bpixoxm pacrenuii Ha cymry. IlosiBlieHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHMEe uMH cymu. CemeHHble pacTeHHMs. [IpOMCXOXKIEHHE IIBETKOBBIX
pacTEHUM.

OCHOBHBIE€ ATamnbl 3BOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMoOp(dO3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuianii. [IpoucxoxkneHre MICKOMUTAIOMIUX U
ntuil. [lpuHnun kmroyeBoro apomopdosza. OcBoeHHe O€ClO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emMie MO dpaM M TNEPHUOJAM: apXeu, NMPOTEPO30M,
najgeo3oi, Me3030M, KalHOo30il. OOmas  xapakTepuUCTHKa KJIUMara W
reojorndyeckux mnpoueccoB. [losBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHs U BIUSHHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPaAHUSI — 3KOJOTHYECKUE KPU3UCHI ITpouuioro. Ilpuunnel u
CIEACTBUSL MAacCOBbIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHMUYECKUN KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kimaccudpukanmuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIbI OPTAHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. [Tacrep, Y. 1. Meunukos, A. W.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muiel u cxembl: «Cxema onbiTa ©. Penny, «Cxema onbita JI. ITactepa o
W3YYCHUIO CaMo3apoxacHus xu3Hn», «Cxema ombita C. Mummnepa, I'. Opu»,
«IJTanbl  HEOPTraHWYECKOW  ABOMIOLMK»,  «l €OXpOHOJIOTMYECKass — IIKaJiay,
«HavanpHble 3Tanbl OpraHUuYecKou ABoJOIUNY, «CxemMa 00pa3oBaHUsS IYKApHOT
nyTéM cuMmOuoreHesa», «Cucrema XUBOW mpuponb», «CTpoeHHE BHUpPYyCay,
«Apomopdo3sl  pactenuity, «PuHMOPUTH), «OIHOKIETOUHBIE BOIOPOCINY,
«MHoTroKJIeTOUHBIE BOJOpOCHm», «Mxwm», «llanmoporHukm», «l ooceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHH», «CxeMa pa3BUTHUSL >XUBOTHOTO
Mupay», «Apomopho3bl KUBOTHBIX», «lIpoctelimmey», «KUIIEYHOIOIOCTHBIEY,
«IInockue 4epBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonurarommey, «Pa3BuTue KW3HU B
apxeuckou spe», «Pa3Burue )KU3HU B POTEPO30MCKOMN 3pe», «Pa3BUTHE KNU3HU B
MAJICO30MCKOMN Apey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMAa OPTaHUYECKOTO MUPa.

O6opynoBaHue: TepOapuyd pACTCHHH PAa3IUYHBIX OTIEIOB, KOJUICKIIUH
HACEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydella MTUI W 3BEPEH,
KOJUICKIIMM OKAMEHEJIOCTEH, TMOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPTraHUYECKUX
OCTaTKOB OPraHHU3MOB.

Bupryanbnas JsaboparopHasi padora «MojaenuMpoBaHUE  OIBITOB
Munnepa—tOpu mo u3ydeHuo aOMOreHHOTO0 CHHTE3a OPraHUYECKUX COCIMHEHUH B
MEPBUYHOM aTMochepe.

Jlaboparopnass padora «lI3ydeHue W OIHCAHWE HCKOMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «U3yueHue OCOOCHHOCTEH CTPOEHHUS PpPaCTEHUMN
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «3yueHre 0oCOOCHHOCTEH CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue 4eji0BeKa — AaHTPOINOreHe3

Paznesnbl v 3a1aun aHTPONOJIOrMUA. METOIbI aHTPOIIOJIOTUH.

CraHoBJIEHUE TPEACTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Pennrunosnbie
B0O33peHUA. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenscTBa  CXOJACTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopegeHYeckrne. OTIMYUs YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOMN
CHUCTEMBI.

JIBrokymne cuibl ((hakTOpbl) aHTPOIIOreHe3a: OMOJIOTMYECKHUE, COL[UANIbHBIE.
CooTHolieHrne OUOJIOTHYECKUX U COITUATBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpororeHe3a. PaHHue uenoBexkooOpa3Hbie 00E3bSHbI
(TTPOKOHCYJIBI) M PaHHUE MOHTHIBI — OOIIKE MPEIKH YEIOBEKOOOPa3HBIX 00E3bsH
moAeh. ABCTPAIONIUTEKU — JABYHOTHE MPEAKU Jt0JIe. YenoBeK ymenblid, epBbie
V3TOTOBJICHUS OPYAUU Tpyaa. YenoBeK NMPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. UYenoBek redaenbOeprckuii — - oOmMHA  IIPEIOK
HEAHJEPTAIbCKOI0 YEJIOBEKAa M 4YEJIOBEKAa pa3yMHOro. UenoBek HeaHIEpTAIbCKUI
KaK BHJ JIIOJIEH XOJOAHOTO KJMMara. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka v najseoreHOMHKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIIHIX
yenoBeka. MyTanmoHHbIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npelid reHoB, murpauus U «3¢p(EKT OCHOBATES» B MOIYJSALUAX COBPEMEHHOIO
YeJIOBEKA.

Yenoseueckne pacel. [loHarne o pace. bonpmime pacel: eBporneouHas
(eBpa3miickasi),  aBCTpaJlo-HETpOMAHAs  (PKBAaTOpUajibHasl),  MOHIOJIOMJIHAs
(a3marcko-aMepuKaHcKasi). Bpems u myTu paccelleHHsl 4YesoBEKa IO IUIAHETE.
EnuacTBO  yenoBewecknx pac. HayyHasg  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0IEHHOCTh 4YENOBEKa K pa3HbIM YCIOBUSAM OKPYXKAIOUIEH Cpembl.
Bnusinue reorpaduueckoil cpenpl U Apelia reHoB Ha MOPQOJIOTHIO U
(pU3MOIIOTHIO YEIOBEKA.

MexauciuIuiMHapHble  MeToAsl B (pusmyeckod  (OMOIOTHYECKOI)
AQHTPONOJIOTUU.  OBOJIOLMOHHAS ~ AHTPONOJIOTMS W MNaJECOAHTPOIIOIOTHA
YEJIOBEUECKUX NOMYJSALUUNA. broconMalbHBIE MCCIIEIOBAaHUS IPUPOABI YEIIOBEKA.
HccnenoBanue KO3BOMIOIMHN OMOJIOTHYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JeMmoHCTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, 5. . Pornnckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToabl aHTPOMOJIOTUN, «I 0JIOBHOM MO3T YETIOBEKAY,
«YenoBekooOpa3Hble 00€3bsHB, «CKENeT 4YelOBeKa M CKEJET IIMMIIaH3e»,
«PyIMMeHTBI 1 aTaBU3MBbD», «JIBHKYyIIHE CUIIBI aHTPOIIOI€HE3a», « DBOIOLMOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
OPSIMOXOISAIINID, «/JleHncoBckuil uenoBek» «Heanaepranpup, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ATansl IBOIOLUN YEJI0BEKA», «Packl ueaoBekay.

OO6opynoBaHue: MYJISDKM — OKaMEHEJIOCTeH, TMPEeaMETOB  MaTepHabHOM
KyJIbTYphl ~TIPEAKOB 4YelOBeKa, penpoaykiuu (pororpadum) KapTUH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOKICHHSI UeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJET YeJIOBEKa, MOJIEh
yepena 4YeJoBeKa M 4epena IIMMIIAH3€, MOJENb KHCTH 4YEIOBEKa W KHUCTH
IMMITaH3€, MOJEIN TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOTMUYECKHUX aJanTalllid YETOBEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOLICHUSIX OPraHM3MOB H
HAJOPTraHU3MEHHBbIX CHCTEM € OKpY/KaloLIel cpenoi

3apoxaeHue U pa3BuTHE 3Kojoruu B Tpynax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepnoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéa. Pa3gensl u 3amauun
sKoJ0ruu. CBs3b 3KOJIOTUHU C APYTUMH HayKaMHu.



Metonsl sxonoruu. [loneBble HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
NpUpOIHble W JabopaTopHble. MopaenupoBaHue B SKOJIOTMH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKHX 3HAHUW JUIS  4YEJIOBEKa. DKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBSI3€M YENOBEYECTBA C NpUpoaoil. PopmMupoBaHue
AKOJIOTMYECKOM KYJIBTYpPBI U 3KOJOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznensl axonorun», «Meroasl 3Koyorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHas padora «3yueHue METOJI0B JKOJIOTUYECKUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusmMsl U cpeaa oOUTaAHUSA

Okozorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccupukanus
AKOJIOTUYECKUX (PaKTOpOB: abHoTHUECKHE, OMOTHYECKUE, aHTponoreHHble. O01me
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojoruueckux (axrtopos. IlpaBuno muuumyma (K.
Hnpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHbBIE
OpPTraHHU3MBI.

Abuotnueckue (pakrtopel. CBeT Kak »3kojormyeckuid Qakrop. [eicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPTraHU3MBbI. DKOJIOTHYECKHE TPYIIIBI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHUIO K cBeTry. CurHanbHas pojib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak skonorudyeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonormyeckuid (paktop. Ilpucnocobienus pacteHuil K
nojAep>kaHuto BogHOTro Oanmanca. Knaccudukanus pacTeHHil MO OTHOIICHHUIO K
Boze. [IpucnocoOnaeHus )KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHa,
riiyOMHHas  MOJAINOYBEHHAs,  BHyTpuUOpraHuzMeHHas.  Dusnko-xuMuyeckue
OCOOEHHOCTH cpen oOuTaHus opraHu3MoB. IlpucrnocoOsieHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putrmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHUM KU3HMU.

Kusznennsie @opmbl opraHuzMoB. [loHsiTuE O JKU3HEHHOW (QopMme.
XKuzHenHsie (OpMBbI pACTEHUIN: JEPEBHS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopBHI. Bungsr OMOTUYECKUX B3aMOJICUCTBUU:
KOHKYPEHITUS, XUITHUIECTBO, CMMOMO03 U ero ¢opmbl. [lapasutusm, koonepamus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoJIecTBUs  (Tomuueckue,  Qopuyeckue, ¢dadpuueckue). 3HAUYCHUE
OMOTHYECKNX B3aUMOJCHCTBUN Il CYIIECTBOBAHUS OPTaHW3MOB B Cpele
obutanus. [I[puHINN KOHKYPEHTHOTO UCKITIOUCHMUS.

JleMoHCTpanun

Tabmuet 1 cxeMbl: «Okomorudeckue (GaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOJOTHUECKHE aJanTalluu
KUBOTHBIX», «Cpenbl OOUTaHMUSI OpPraHu3MOBY», «DBHUOJOTUUECKHUE PHUTMBI»,
«Kuznennole  ¢opmbl  pacteHuit», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«DJKOCHUCTEMA MIHUPOKOJIHUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUS», «XulHuuectBoy, «llapasutuzmy, «Konkypenuus», «CuMOu03»,
«KomMmeHcanu3zmy.

O6opynoBanue: repbdapuu pacTeHUW M SKUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAaKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTECHUM, CBETOJIOOMBBLIC, TECHETIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHMUSI, TepOapuu U KOJUICKIIMU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Yydena MTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepodpurtaMm, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repbapur U KOJUIGKIIMM PACTEHUW W IKUBOTHBIX, OO0JaJarOlIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM KU3HHU, TepOapuu U
KOJUICKITUM PACTEHMM M JKUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (HOPM, KOJIICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTIOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlabopaTopHasi pab6ora «AHAaTOMUYECKHE€ OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOUTAHH.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DKOJIOTUYECKHE XapaKTePUCTUKU NOMYJIALINH. [omynsiius Kak
Oounonornyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpeibl, GU3HUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TIOKa3aTeIW TMOMYJSIIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH MOMYJISIIHHY.
JlnvHaMuKa MOMyJALUMU U €€ PEeryJiaiua. bUOoTHYeCKHi MOTEHIMA TOIYJISLHH.
MoaenupoBaHre AMHAMUKH Nonyssinuu. KpuBble pocTa YUCICHHOCTH MOMYJIALUU.
KpuBbie BbDKUBaHMSA. Perynsius YWCIEHHOCTH TMOMYJSAIUNA: pojib (HaKTOPOB,
3aBHCSIINX M HE 3aBUCSINNX OT IUIOTHOCTU. DKOJIOTHYECKHAE CTPATEST K BUIOB (- U
K-ctparerun).

[Tonarue o0 sKoJOrMUEecKOW HuUile Buaa. MecTtooOutanue. MHOroMepHas
MoOzeNb 3KoJiorndeckorn HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOTHMYECKOU
Hui. [ToTeHumranbHast U peaaTu30BaHHAsT HUILIM.

Bun kak cucrema momyisiuuid. Apeansl BUIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTpallMil >KMBOTHBIX. buosiornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JleMoHCTpanun

[Toptper: [Ixx. M. XaT4MHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XAPAKTCPUCTUKHU  TOMYJISLIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa mHomyasanum», «Bo3pacTHeie  nupaMuabl
nonyiasiuun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opraHu3zmammn», «Mojeinb 3kosiorndeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBaHue: repoapuu paCTeHUM, KOJIJICKIIMHU )KUBOTHBIX.

JlabopaTtopnass  pabora  «IlpucnocoOneHuss ceMsiH  pacTeHUd K
PacCeICHUIO».

Tema 9. IkoJ10rHs CO00IIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3MamH B OMOIIEHO3E.

Dkocuctema Kak OTkpbiTag cucteMa (A. Jx. Tencnaum). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, pPEIYILCHTBHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHUYECKHE OJOKHU
skocucTeM. [1ouBbI ¥ WIBI B 3KOCHCTEMAaX. KpyroBOpOT BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIC  TOKa3aTeJIM  JKOCUCTeMbl. buomMacca wu  mpoaykuus.
DKOJIOTHYECKHE MUPAMHUIBI YUCeTT, OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Duykmyayuu.
HampaBnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. llepBuunble H
BTOPUYHBIC CYKIIECCHM W UX TMPUYUHBL. AHTPOINOTEHHbIE BO3JICUCTBUSA Ha
cykueccuu. Knumakcunoe coobimiectBo. buopaznoobpasue u moigHoTa KpyroBopota
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.



[TpuponHbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOCUcmemvl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbvitb.

AHTpONOreHHBbIE HIKOCUCTEMBI. ArposkocucreMa. ArpoueHos. Paznmnuus
MEX/1y aHTPOTIOTC€HHBIMU U MIPUPOAHBIMU YKOCUCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dnopa u dayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOCHCTBUII OPraHU3MOB B
IKOCUCTEMaX. Poib Kackaomozo sghghexma u 6ud08-30udpuxamopos (Kiouesvlx
61008) 8 yHKYUOHUpOsaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXITY
CMEXHBIMHM SKOCHUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmoi 8030€lcmeust  3a2pA3SHEHUU pPA3HbIX Munos Ha
CcyOOp2aHU3ZMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO020  B030€UCMEUs.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX SKOCUCTEM.

JleMoHCTpaLun
[Toptper: A. [Ix. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWoOLeHO3a»,  «ODKOCHCTEMA

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCHUCTEMa XBOWHOIO Jiecay, « OyHKIIMOHAIbHBIC
TpyNIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEHIECTB B HKOCHUCTEMEY,
«llenun nuTanus (macTOUIHAS, TETPUTHAS )», « DIKOJIOTUYECKAs TUpaMUIa YUCEID»,
«IKojoruyeckas napamuga OMoMacchly, « IKOJOTUYECKAs MUPAMUJIA SHEPTUN,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccTraHoBieHue jeca nocie
noxkapay», «KOCHUCTEMa 03epay», «ATrpoieHo3», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctemy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMY HACEKOMBIX, Uyydesia MTUIl U
3Bepei, repOdapuu KyJIbTypHBIX M TUKOPACTYIIUX PAaCTCHUH, akBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IMpakTuyeckas padora «3yuenue u onvucanue ypooIKOCUCTEMBD».

JlabopaTopnasi padora «lM3ydyeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX)).

IKCKYypcUsi «DKCKYpCHUsl B TUIIMYHBIN OuoreoreHo3 (B qyOpaBy, O€pe3HSIK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU TIOMMEHHBIH JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «IDKCKYpCHsI B arpo3KOCUCTEMY (Ha MOJIE€ WU B TEIUIMYHOE
XO35UCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocUcTeMA

buocdepa — obOmemianeTapHas 000Ji04Kka 3eMIIM, TII€ CYLIECTBYET WIH
CyIlIECTBOBAJIA XU3Hb. Pa3BUTHE TIpeAcTaBiIeHH 0 Orocdepe B Tpynax I. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6uochepsr u e€ cocrtas. XKuboe
BEIIECTBO OMOc(hepsl U €ro PyHKITHH.

3aKOHOMEPHOCTH CyIiecTBOBaHUsl Onocdeprsl. OcobenHocTn 6HOchepsl Kak
rio0anpHON 3K0ocucTeMbl. JlnHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE UKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUMN
B Ouocdepe.

3oHansHOCTh Ouocdepnl. I[lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE JIeca, CMEILIAHHBIE U IIMPOKOJIUCTBEHHBIE JIECA, CTEIIH, CABAHHBI,
MyCTBIHU, TPOMIMYECKHUE JIECa, BRICOKOTOPhs. Kilnmar, pacTuTenbHbIi U 5KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIMS KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIIMAJA U
o6nochepHbIX PYHKINN.

JleMoHCTpanun

[Toptpetsi: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocepsl 3emnn», «KpyroBopor azora B mpupome»,
«Kpyrosopor yriaepoga B mnpupoae», «KpyroBopoTr kuciopoaa B HpUPOJEM,
«KpyroBopoT Bojabl B mpupoje», «OcHOBHbIe OMombl cymny, «Kinumaruueckue
nosca 3emun», «TyHapa», «Takra», «Cmemanneiii gec», «LLnpokoancTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tpornmueckuit gecy.

O6opynoBaHue: repobapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnoBek u OKpyzKawIuasi cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHHe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Pazpymenne mnousbl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3/CHCTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
pPaCTUTENILHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHITUIBI OXPaHbl MPUPOJIBI.
Kpacusie xuuru. Ocobo oxpansiemble mnpupoansie Tepputopuu (OOIIT).
Boranuyeckue caibl M 300J10THYECKUE TTAPKH.

OCHOBHbBIE NPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPHUPOIBI.
PannoHansHOE ~ MpPUPONONOJIB30BAHUE M COXpaHEHHWE  OHMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKHUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE MOCIEICTBUS.

Pa3BuTre METONOB MOHHUTOPUMHIA PA3BUTHUS  OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedosauus nepexooa K pecypcocbepezaroujeti u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneyugaroujue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U skocucmem. OcHOGbL



sKOpeaburumayuy  Kocucmem U Ccnocobos 6opvobl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTIEM.

JdemMoHcTpauuu

Tabmumet W cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHE
ruapoceprr», «3arps3HeHne mouBb», «llapHuKOBBI AddekT», «Ocobo
OXpaHsieMbIe IIPUPOTHBIC TEPPUTOPHUIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpapuu OXpaHSEMbIX PACTCHHWNW M JKUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4aronMMucss MporpaMM CpelaHero oOuero o0pa3oBaHMs: JIMYHOCTHBIE,
METanpeIMETHBIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH
BBIJICJICHBI CJIEAYIOIIME COCTABISIOIINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCHICKON
IrPaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENCHUI0, Haiuuyue Mmomusayuu K OOy4YEeHHIO  OHOJIOTHH,
yenenanpaenenHoe paseumue BHYTPEHHHX YOEXIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCTb O0OYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  DKOJOTHUYECKOU
KYJBTYPBbI, CHOCOOHOCMU CMAsums 1€JIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MPOrPAMMBbI IO OMOJIOTHH JOCTUTAIOTCS
B E€IMHCTBE Y4ye€OHOM U BOCIUTATEIbHOW JEATEIbHOCTU B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIAMU U HOPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT MpolleccaM CaMOMO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEHW MO3ULUM JUYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapUIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOSIE U
OKpYXaruien cpeae.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOoro mpenamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIHUEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYaIOIIEeTocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKEHUE
3aKOHa W MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MPU CO3/IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4eOHBIX U MO3HABATEIIBHBIX 3a7a4, BHITIOJIHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBHUSIX HEOOXOJUMOCTb KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
yueOHBbIX, TO3HABaTEIbHBIX M HCCIEAOBATEIIbCKUX 3aJlad, YBaKUTEIBHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TMPH OOCYXKICHHH CIIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJIECHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH TMEPEN
Ponunoi, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBHOI0O Hapoaa Poccnu;

[IEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWMOJOTHM, TOHUMAHUSI 3HAYCHHS OWOJIOTUM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

ujeiiHas yOeXI€HHOCTh, TOTOBHOCTh K CHYyXeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoja;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUYECKOTO MTOBEACHMS,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEM CEMEMHOW KHU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHKE 3MOLMOHAIIBHOTO BO3JAEHUCTBUS dKUBOM MPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢pusuyeckoro BocnuTaHuA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJBLHOTO 0JIaronoJIyYns:

NOHMMAHUE W peaju3alus 30pOBOro M 0e30macHOro oOpasza KU3HU
(3mopoBOE  TMUTaHWE, COONIOACHHE TUTMEHMYECKMX TpPaBWII M HOPM,
cOQTaHCUPOBAHHBIM PEKUM 3aHIATHH W OTAbIXa, peryisapHas (undeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30macHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa, TPYIOIIO0HE;

FOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UMHTEpEC K pa3iaudHbIM chepaMm npodhecCHOHANBHON NeSTEIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBIOOP Oynymied mpodeccu U peaau30BHIBATH
COOCTBEHHBIC KU3HECHHbIC TUTAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HMCTOYHUKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS DKOJOTHYECKON KyJIbTYpbl: MPUOOPETECHUE OMbITA
MJAHUPOBAHMSI TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX TMOCJIEACTBUM IS
OKPYKarOIIEH CPEIbI;

OCO3HAHHME TJI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM U MyTeld ux
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHHU
3HAHUA W YMEHMsS TIPpU pEIIeHUH TpoOJieM, CBSA3aHHBIX C PpalMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZIEHUE TpaBWUJI  TOBEACHUS B NIPUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BpEH  OKPYKArOUIEH
IPUPOJIHON cpejlie, YMEHHE IPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTUUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYIbTYPHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOI HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHONW, KOMMYHHKATUBHOM M COIMATBHON
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOMN JIESITEIIbHOCTU 3KOJIOTUYECKON
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKA U OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

MOHMUMAaHUEe crhenupuKku OWOJOTUM Kak HayKd, OCO3HaHUSA €€ poJu B
(GbopMUpOBaHNN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIETOCTHOTO
Mpe/CTaBICHUsI 00 OKPYXKAIOLIEM MHUpPE KakK O €IWHCTBE MPHUPOJBI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHHH NpodieM
COXPAaHEHHUs IPUPOIHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWMOJNOTMH JJII COBPEMEHHOW ITMBHIIM3AIINH:
o0OecrieueHrnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JAaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECypCHble MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOZA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHus  Mepexoja K  yCTOMYMBOMY — pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HM,

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OMOJOIMUECKUX 3HAaHUNW B LEJAX
HOBBIIIEHUST OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
MIPU U3yYEHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs MJii aHalu3a H
OOBSICHEHUSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOJANIMX B HEM H3MEHEHMH,
yMEHHE JelaTh OOOCHOBaHHBIC 3aKIIOYCHHMs] HAa OCHOBE HAyYHBIX (AKTOB U
MMEIOIIUXCA JTAHHBIX C HENBIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHHS IS
pelIeHus mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW MAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO ¥ UCCIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUIYAIHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
camMo00pa3oBaHWI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METAIIPEIAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS yuyeOHOTo mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHaAyYHbIE TOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHU(PUKY METOAO0B IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (aKT, MPUHIMUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe,  HAONIOJICHWe, HW3MEpPEHHE, OKCIepUMEHT U  JpyTue);
YHUBEpCaJbHbIE Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHBIE, KOMMYHHUKATHUBHBIE,

PErYJISTUBHBIE), o0ecrneunBaronme dbopMupoBanue byHKIIMOHATIBEHOU
IrPaMOTHOCTH M COIMAJbHONH KOMIIETCHIIMH OOYyYaroluxcs; CIOCOOHOCTD
00yJarommxcs UCIOJIb30BATh OCBOEHHbIE MEXTUCLIUITIIMHAPHBIE,

MHPOBO33pEHUYECKUE 3HAHUS W  YHUBEpPCaJIbHbIC YYCOHBIC JCHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynbrate wu3ydeHHss OWOJOITMM HAa YPOBHE CpEAHEro OOIIEro
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUpPOBaHbl IO3HABATEIIbHbBIC
YHUBEpCAJIbHBIC YueOHbIE JeHCTBUS, KOMMYHHUKATHBHBIE YHUBEPCAIbHBIC YUeOHbIC
NENUCTBUS, PETryJIATHBHbIE YHUBEpCAIbHbIC Yy4eOHBIC JICHCTBHS, COBMECTHAS
JeSATEeIIbHOCTD.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTo
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiagenne YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEJALHBIMH
AEeHCTBUSIMM:

1) 6a30BbIe JJOrHYeCcKHe AeiiCTBHS:

CaMOCTOSITeIbHO  (DOpMyIMpOBaTh M aKTyaJIM3UpOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHWM 3HAHWA TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Ki1acCU(UKAIIUK, 0000IIECHHUS ), PACKPBIBATH CMBICIT
OMOJIOTHYCCKUX TOHATHUM (BBIJACIATh MX XapaKTepHBIC NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C JIPYTUMH TIOHATHSIMHM ),

OTIpENCNATh 1EIU JeATeILHOCTH, 3a7aBas TapamMeTpbl W KPUTEPUH UX
TOCTHKCHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU LICTISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JIsl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JCAyKTUBHBIC, IIO
aQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PaccCMaTPHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHUS,

IIPUMCHSITh CXEMHO-MOJCIbHEIC CpencTBa TUIST peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H U OTHOIICHUA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKKe  MPOTUBOPEUYM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3lUYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUalbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOODJAWHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBUSIX  PEalbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IIPU PELICHNUN )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKIE IEHCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-MCCIIEN0BATENbCKON U MPOEKTHOM J1EATEIbHOCTH,
HaBBIKAMM  pa3pelieHuss 1OpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IMOUCKY METOJIOB PELICHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HAHUS, €ro HHTEpPHpPETALMH, MNPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B YYEOHBIX
CUTYaLMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHUpPOBATH HAYUYHBIM TUIT MBILUIEHUS, BIaJETh HAYyYHON TEPMUHOJIOTHUEMN,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJIAITh NPUYMHHO-CIICACTBEHHBIE CBSA3M W aKTyaJlU3UpOBaTh 3ajauvy,
BBIIBUTaTh TUIOTE3Yy €€ pEelIeHUs, HAXOAUTh apryMEHTbl ISl JOKa3aTelbCTBA
CBOMX YTBEpXK/ICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUN PELLICHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CHUTyalUsiM, OLEHUBAThb MNPUOOPETEHHBIM OIIbIT;

OCYILIECTBIIATh 1I€JICHANPABIECHHBIA MOMCK MEpPEeHOCa CPEeICTB U CHOCOOOB
neicTBUs B IPO(ECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEIEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopManueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(POPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIU3UPOBATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3aMpochl U MPUMEHATH PA3TUYHbIE METOJBI IIPU MOUCKE U
otOope Omosiormueckoil WH(OpPMAITUU, HEOOXOTUMOM 711 BBIMIOJHEHUST YUEeOHBIX
3ajady;

npuoOpeTaTh OMBIT MCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ouosornyeckod HMHQPOpMALMEN: MPUMEHATh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HAaKM U CUMBOJIBI, (opMysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BJaJIeTh ~ HABBIKAMH  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH(}OpMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCATbHBIMH KOMMYHHMKATHBHBIMHM 1€iiCTBUSIMU:

1) o6menue:

OCYILIECTBISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATb
B JIMAJIOTE WJIM TUCKYCCHM TIO CYIIECTBY OOCYKTaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaraeMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3HMLIMNA APYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIIEHHS, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIUKTHBIX CHTYallWH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHO popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

MOHUMATh M MCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
pabOThI IPH PEIIEHUH OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
PUMEHEHUS TPYMIOBLIX (JOPM B3aMMOJICHCTBUS MPH PElIeHUH Y4eOHOH 3a1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJUICKTHBA,



MPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHW30BbIBAaTb W
KOOPJMHUPOBATh AECHUCTBUA NO €€ NOCTUXEHHIO: COCTaBJIATh IUIAH JICWCTBHM,
pacnpenensiaTb poiaud ¢ Y4€TOM MHEHHM YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYAaCTHUKA KOMAaHJbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpearaTb HOBBIE NPOEKTHI, OLECHWBATh HAEU C TMO3ULUUN HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEeryJISTUBHBIMHU 1eHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIEM U HX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOHUX JICMCTBHUSAX M MOCTYNKAaX IO OTHOIICHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESATEIbHOCTD, BBIABIATH
po0ieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  PEIICHHUs NOpodsiieMbl € YYETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuMpsATh paMKd y4eOHOTrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pellIeHue;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW JPYAULUU B
pPa3HBIX O00JIACTSAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISAM;

BIAJCTh HABBIKAMH  TO3HABATEIBbHON  pedeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HX pPE3YyIbTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI PEQIICKCUU ISl OLEHKH CUTYalllH, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLICHMBaTh PUCKHM M CBOEBPEMEHHO IPUHUMATH PEIICHUS MO HX
CHIKECHMIO;



IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPH aHAIM3€ pe3yJIbTaTOB
NEATENBHOCTH;

3) npuHsATHE ce0s U IPYTHX:

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IPA AaHAJIU3EC pPeE3yJbTaTOB
NEeATEINbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CHOCOOHOCTh MIOHUMATh MUP € MO3ULIUU IPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS COJIEpXKAHUS Y4EOHOro mpeaMera
«buonorus» Ha yrayOAEHHOM yYpOBHE OpPUEHTHUPOBaHBI Ha oOecleueHue
npodunpHOro  00yueHuss  oOydaromuxcs  Ouosiorud. OHU  BKIJIIOYAIOT:
crienuduyeckue sl OMOJIOTUU HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUM 1O
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUMN, BUIBI JCSITEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPECTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOIKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BaHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OWOJOrMYECKMX 3HAHMUH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIIMEe OHOJIOTHYECKUE TEPMUHBI M TIOHATUS (OKM3Hb, KJIETKa,
OpraHu3M, MeTadO0Ju3M, TOMEOCTa3, CaMOpEryJisilius, CaMOBOCHPOU3BEICHHUE,
HAaCJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT M Pa3BUTHE), OUOJOTUYECKUE TEOPUU
(knerounas teopust T. [lIBanna, M. lInelinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o neHrpax
MHOrooOpazusi ¥  MPOUCXOXKACHUS  KYJIbTYPHBIX  PAacTEHHU),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IEPBOT0 TOKOJICHUS, PaCHICIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HaciedoBaHus [. MeHnens, TOMOJOTMYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYHUBOCTU H. . Basuiiosa), MIPUHLIATIBL
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHHWE, W3MEpPEHUE,
HaOII0ICHUE, SKCTIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM 4YHUCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKA, IIPOLECCOB JKU3HEIECATEIBHOCTH,
MPOTEKAIOIINX B OPraHM3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIIOTUYECKUX
MPOLIECCOB: OOMEHa BelIecTB (MEeTa0oIn3M), TPEBPAIICHNUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOTO U reTepoTpPOHOr0 THUIOB MUTaHUA, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MEW03a, raMeToreHes3a, 3MOpHOreHes3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIUMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMIAaMU KJIETKH U HX
(YHKIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIHUSIMH, MEXIY
OpraHaMM M CHCTEMAaMHM OpPraHOB y pAacTEHHUH, JKMBOTHBIX WU 4YeJIOBEKa U MX
(YHKIUAMH, MEXIYy CHUCTEMaMH OpPraHoB U UX (QYHKIUSMH, MEXAY 3TaraMu
oOMeHa BEIECTB, dTallaMU KJIIETOYHOTO ITUKJIA U KU3HEHHBIX IUKIOB OPTraHU3MOB,
TanaMu 3MOPHUOHANIBHOTO PAa3BUTHUS, TE€HOTUIIOM H (PEHOTUIIOM, (PEHOTHIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl TOKA3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJIOTHYECKMMHU MPOIIECCAMU U SIBJICHUSIMU, J1€TaTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpAaTOpPHBIE M MpaKTHUYECKHe padoThl, cOOI0IaTh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIIBUTaTh THIIOTE3bl, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIupys 1Lellb HCCIeIOBaHUS, aHAJIW3UPOBATh IOJyYEHHbIE
pe3yJIbTaThl U JAeNIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEIbCKOW paboTe Mo OUOJIOTUH,
DKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  pE3yNbTaThl HAa  yUYEHHUUYECKUX

KOH(EpEeHILIUSX;
YMEHUE OLIEHHBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIICJOBAaHUN B
objactu  Ouonormu ¥ MEOUIMHBI  (KJIOHHMPOBaHME,  HCKYCCTBEHHOE

OIJIOZOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE I'€HOMa M CO3JlaHHhE TPaHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiedt mpodeccroHaNbHOMN
NeSTETPHOCTH B 00JacTH OWOJIOTHH, MEAHWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOJIATh MO3HABATEIIbHbBIN
MHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJOKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B  OpraHU3alUsAX CPEIHEro
po(hecCHOHAFHOTO U BBICIIET0 00pa30BaHUs.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs y4yeOHoro mpeamera «buomorus» B 11
KJ1acce JOJKHBI OTPAKATh:

chOPMHPOBAHHOCTh, 3HAHUW O MECTe€ M pOJId OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPUPOALI W PEHICHUU IKOJIOTUUYECKHUX
npoOJeM 4YeJIoBEeYecCTBa, a TaKKE B PEIICHUH BOMNPOCOB PALUOHAIBHOIO
IPUPOAOIOIB30BaHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUSI K MPUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJI¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BJIAJIETh CHUCTEMON OMOJOTMUECKHMX 3HAaHWM, KOTOpas BKJIIOYAET
OTPENCIICHUs] U TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOMUX OUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHUYECKasi TEOPHUS SBOJIONNHN), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpaieHusix soitonun, B.. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTmyeckoro paBHoBecust k. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubGuxa,
HKOJIOTUYECKON MHUpaMHIIbl JHEPruu), TumnoTe3bl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHMUS,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUSAX KUBBIX 0OBEKTOB M DKOCUCTEM
(onucanue, u3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBJICHUS U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICTATh CYIICCTBEHHBIE TMPU3HAKU: BHJIOB, OHMOTEOIIEHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro u CUMITATPUUECKOTO
BUJI000pa30BaHMUs, BIUSIHUS ABYIKYIIIUX CUJT DBOJIFOIIUU HA T€HO(POH MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHus, YepeIOBaHUs HApPaBICHUN
ABOJIIOLINM, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSA3M MEXIY MPOLIECCAaMU DBOJIIOIUH,
JIBIDKYIIAMHA CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX DKOCUCTEM H
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIIBISATH  OTJIMYMUTENBHBIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUIOB K cpefie OOMTaHus, a0OMOTHYCCKHX W OMOTHYCCKHX



KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€M OpPraHW3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJISI JJOKA3aTeIhCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHHs MHOTrooOpasusi BHUIOB U
AKOCHCTEM KaK yCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI 1 UEIIOBEYECCTRA,;

yMEHHUE periaTh OMOJOTUYECKUE 3a]a4H, BRISIBISATH TPUIHHHO-CIIEACTBEHHBIC
CBSI3U MEXIY UCCIEyeMbIMUA OMOJIOTMYECKUMU MPOIIECCaMU U SIBICHUSIMHU, JIE1aTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIa0OpaTOpHBbIE M MpaKTUYeCKHe padoThl, cOOI0IaTh
mpaBuja mpu paboTe ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYAOBaHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTATHHBIMU
cpenctBamu, GOPMYJIUPYS IEllb KCCIENOBAaHUSA, AaHAIMW3UPOBATH IMOJYyYEHHBIE
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEILCKOW paboTe Mo OuoIoruu,
DKOJIOTUH W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TIPEACTABNIATH  TMOJYYCHHBIE  PE3YJbTaThl HA  YYCHHYECKHUX
KOH(EPEHIIUSIX;

yYMEHUE OlLIEHUBATh TMUIOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
M YEIIOBEYECKHUX pac, O MPUUIMHAX, MOCIEACTBUAX W CIOCO0axX MPEJOTBPAIICHUS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccunoHaIbHON
JeSTEILHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTHH, TIPUPOIONIOJIH30BAHUS, METUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUM, BETEPUHAPHH, CEJIIBCKOTO XO3SMCTBa, IHIIEBON
MIPOMBINIUICHHOCTH, YTIIyOJIATh TIO3HABATEIIbHBIA WHTEpPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccHd ®  TPOJOJDKECHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEIHEro MpodeCcCHOHATBHOTO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Kosau4vecTBO 4acoB JIeKTPOHHbIE
HaunmeHoBanue pa3aeioB U TeM nudpoBLIe
Ne ni/m P Konrpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
1 BHOMOMIS KaK HAVKa 1 https://lesson.academy-
YK content.myschool.edu.ru/06/10
2 JKuBBIE CHCTEMBI U X U3YUYEHUE 2 https://lesson.academy-
v content.myschool.edu.ru/06/10
https://lesson.academy-
3 buonorus krerkn 2 0.5 content.myschool.edu.ru/06/10
4 XuUMH4YecKasd OpraHu3aiis KJIETKA 10 1 https://lesson.academy-
P I content.myschool.edu.ru/06/10
5 Crtpoenue u PyHKITUU KIETKU 8 2 https://lesson.academy-
P YHKI content.myschool.edu.ru/06/10
OOMeH BelecTB U MpeBpallieHnue SHEPTUU B https://lesson.academy-
6 9 1
KJIETKE content.myschool.edu.ru/06/10
7 HacnenctBennas undopmarus u 9 05 https://lesson.academy-
peanu3zaius eé B KJIeTKe ' content.myschool.edu.ru/06/10
8 JKM3HEHHBIA UK KJIIETKA 6 1 https://lesson.academy-
I content.myschool.edu.ru/06/10
https://lesson.academy-
9 Crtpoenue u pyHKIIUN OPraHU3MOB 17 15 content.myschool.edu.ru/06/10
10 Pa3sMuOXeHME 1 pa3BUTUE OPraHN3MOB 8 15 https://lesson.academy-
P p ' content.myschool.edu.ru/06/10
11 I'eneTrKa — HayKa O HACJIEACTBEHHOCTH U 5 05 https://lesson.academy-

HU3MCHYMUBOCTU OPTaHN3MOB

content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

https://lesson.academy-

12 3aKOHOMEPHOCTH HACIICACTBEHHOCTHU 10 1 content.myschool.edu.ru/06/10
13 3 6 1 https://lesson.academy-
AKOHOMCPHOCTH M3MCHIUBOCTH content.myschool.edu.ru/06/10
https://lesson.academy-
14 I'enerica senosexa 3 0.5 content.myschool.edu.ru/06/10
15 C 4 1 https://lesson.academy-
€JICKIMS OpPraHu3MOB content.myschool.edu.ru/06/10
16 buorexHoM0Orus 1 CHHTETUYECKAS 4 https://lesson.academy-
ounonorus content.myschool.edu.ru/06/10
17 P 1 https://lesson.academy-
C3CPBHOC BpEMi content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

11 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
HauMeHoBaHHe pa3aeioB H TEM (uudposBbie)
Ne o/m P Konrtpoasnsie | Ilpakrndeckue p
MPOrpamMMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 3apoKICHUE U PA3BUTHUE IBOJIIOIIMOHHBIX 4 https://lesson.academy-
MPEJICTABICHUIA B OMOJIOTHI content.myschool.edu.ru/06/11
2 MuxposBoJIFONUS U €€ Pe3yIIbTaThI 14 2 https://lesson.academy-
p H pesy content.myschool.edu.ru/06/11
3 MaxpodBoIronus U €€ Pe3yJIbTaThl 6 https://lesson.academy-
P 1 pesy, content.myschool.edu.ru/06/11
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 15 https://lesson.academy-
3emite ' content.myschool.edu.ru/06/11
5 TIpoucxoxIeHnEe YeTOBEKA — AaHTPOIIOTEHES 10 1 https://lesson.academy-
P A P content.myschool.edu.ru/06/11
DOKOJIOTHS — HayKa O B3aUMOOTHOILIEHUIX
6 OpPra’Hu3MOB U H:K OpPraHU3MEHHBIX CUCTEM 3 0.5 https://lesson.academy-
P . AP . ' content.myschool.edu.ru/06/11
C OKpYXKarolen cpeaon
https://lesson.academy-
! OpraHH3MEL 1 cpe/ia O0uTaHIs 9 1.5 content.myschool.edu.ru/06/11
8 DKOJIOTUS BUIOB M MONYIIALINH 9 0.5 https://lesson.academy-
Al yn ' content.myschool.edu.ru/06/11
DKOI0Trus cOO0IIECTB. DKOJIOTNUYECKUE https://lesson.academy-
9 12 0.5
CHUCTEMEI content.myschool.edu.ru/06/11
https://lesson.academy-
10 buocdepa — robanpHas 3KocucTeMa 6 content.myschool.edu.ru/06/11
https://lesson.academy-
11 YenoBek ¥ OKpyKaromias cpena 6

content.myschool.edu.ru/06/11



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

12

PesepBHOE Bpemst

https://lesson.academy-

content.myschool.edu.ru/06/11
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7.5



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTtposabHubie
padoTbI

IIpakTnuyeckue
padoTbI

Jlara
H3yYeHHs

JIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTejibHbIE

pecypchbl

Buoiorus kak KOMIUIEKCHAs
HAyKa M KaK 4aCTh COBPEMEHHOT'O
oOmiecTBa

https://lesson.academy-
content.myschool.edu.ru/les
son/5¢523154-8bfa-4fdf-
bdf8-
h62770d3862?backUrl=%2
F06%2F10

’KuBbIe CHCTEMBI U UX CBOMCTBA

https://lesson.academy-
content.myschool.edu.ru/les
son/4e8b5cdb-f414-40a6-
9aed-
638dd73a0475?backUrl=%2
F06%2F10

YpoBHEBas OpraHu3aus KUBBIX
CUCTEM

https://lesson.academy-
content.myschool.edu.ru/les
son/15bc113d-cab1-4730-
8ca3-
8c3862e30f75?backUrl=%2
F06%2F10

I/ICTOpI/IH OTKPBITHA U U3YUCHUA
kietku. Knerounas TCOpHA

https://lesson.academy-
content.myschool.edu.ru/les
son/070c3elb-ed0e-4857-
8b6e-
d5758b8ba098?backUrl=%2
F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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KJIETOYHOM OMOJIOTHH.
IIpakTnueckas padora «3yuenue
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content.myschool.edu.ru/les
son/f0169498-8927-400e-

5 METOJIOB KJIETOYHON OMOIOTrUHA 0.5 8105-
(xpomarorpagus, snekrpodopes, 27a76afed81b?backUrl=%2
muddepeHIHATEHOE F06%2F10
ueHrpudyruposanue, [1LIP)»
https://www.youtube.com/
6 XUMHUYECKUNA COCTAB KIETKHU watch?v=15IV-fylKLc
MuHepaIbHBIE BEILIECTBA KIIETKU https://resh.edu.ru/subject
7 p B ’ /lesson/5397/
UX OMOJIOTHYECKAS POJIb
Opranuueckue BelecTBa KIETKH https://lesson.academy-
content.myschool.edu.ru/les
— O6enxku. JlabopaTopHas pabora
son/0215437a-0f2e-4¢47-
8 «Ob6HapyxeHHne OeJIKOB ¢ 0.5 8760-
TTOMOTHEIO KAHECTBEHHBIX 2a9e2f77c89c?backUrl=%2
peaxuuni» FO06%2F10
CroiicTsa, KnaccubuKars 1 https://www.youtube.com/w
9 ’ H atch?v=IKstGzYECKQ
¢byHKIMN OEIKOB
https://lesson.academy-
content.myschool.edu.ru/les
10 Oprannueckue BEeIecTBa KISTKH son/7248ccfd-3595-44e2-
— YIJIEBOABI 9ead-
al15ec719c673?backUrl=%2
F06%2F10
11 Oprannueckue BelecTBa KIETKH https://lesson.academy-

— JIMIIKUIbI

content.myschool.edu.ru/les
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son/7248ccfd-3595-44e2-
9ead-
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Hykneunoseie kucnotsl. JTHK u
PHK. Jlaboparopnas pabota

https://lesson.academy-
content.myschool.edu.ru/les
son/3b18d58d-51ee-43ba-

12 «HccenenoBanne HYKJICHHOBBIX 0.5 9b17-
KHCIIOT, BBIJICIICHHBIX U3 KIIETOK @OSfaSSZ?b ackUrl=%2
Pa3IUYHBIX OPTaHU3MOBY FO6%2F10
Crpoenue u pyukinu ATO. https://resh.edu.ru/subject
13 Hpyrue nykieosuarpudocdarst [lesson/3840/
(HT®)
CexBenuponanue [JHK. Metosbt https://www.youtube.com/
14 T€HOMUKH, TPAHCKPUIITOMUKH, watch?v=BD 60WhzZvf
MIPOTEOMUKHU
https://lesson.academy-
content.myschool.edu.ru/le
sson/a9152604-585b-4bf9-
15 MeTopl CTPYKTYpHOI OHoI0rHH 923c-
d6a9d6847d3f?backUrl=%2
FO6%2F10
https://lesson.academy-
content.myschool.edu.ru/les
16 Tunel KIETOK. 50n/a9152604-585hb-4bf9-
[TpokapuoTnyeckas KiieTka 923c-
d6a9d6847d3f?backUrl=%2
F06%2F10
17 CrpoeHnue 3yKapuoTH4eCcKOi 05 https://lesson.academy-
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kietku. [Ipaktuyeckas pabora
«M3y4eHne CBOMCTB KIIETOYHOU
MeMOpaHBI»

content.myschool.edu.ru/les
son/86¢00dc3-4fd0-40aa-
b7ec-
3de0a656¢f42?backUrl=%2
F06%2F10

https://resh.edu.ru/subject

18 IToBepxHOCTHBIN anmnapar KJIETKH [lesson/1588/

OnHoMeMOpaHHbIE OPTaHOMIbI

kietku. [Ipaktuueckas pabora https://resh.edu.ru/subject
19 «M3ydenue BHKEHUS 0.5 /lesson/1588/

LUTOIIa3MbI B PACTUTEITBHBIX

KJIETKax»

[lonyaBTOHOMHBIE OPraHOUIbI

[ICTICH: MITTOXOHPHH, https://resh.edu.ru/subject
20 mactusl. JJaboparopnas pabota 05 lesson/1588

«HccnenoBanue mia3monnsa u

JeI1a3MOJIM3a B PACTUTEIbHBIX

KJIETKax»

https://resh.edu.ru/subject

HemeMmOpanHbIe opranou bl
21 [lesson/3847/

KIIETKU

https://resh.edu.ru/subject

22 CrpoeHnue u pyHKUINHU sApa [lesson/1588/

CpaBHHTENbHAS XapaKTEPUCTHKA httos://resh.edu.ru/subject
93 KIJIETOK 2yKapHoT. JlabopaTopHas 05 lesson/1588

pabora «3yduenue cTpoeHus
KJIETOK Pa3IUYHBIX OPTaHU3MOB)
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ACCHUMUJISIIIAS U TUCCUM TSIV
— JIB€ CTOPOHBI MeTa00JIN3Ma.
Turbr oOMeHa BeecTs.
JlabGopaTopHas pabota

https://lesson.academy-
content.myschool.edu.ru/les
son/cdc6b0d2-866f-4e35-

24 «M3ydeHne KaTaaTuTUIECKON 9168-

aKTUBHOCTH (GepMEHTOB (Ha ceeabel24e55?backUrl=%2

MpUMepe aMUJIa3bl WA F06%2F10

KaTajasbl)»

DepMEHTATUBHBINA XapaKTep

peaKIil KICTOUHOrO https://lesson.academy-

MeraGomama, JlaGopatopHas content.myschool.edu.ru/le
sson/cdc6b0d2-866f-4e35-

o5 pabota «3ydyenue 05 9168
i)eell)) f;g;;iiig;%g :CBmeHHeHHﬂ ceea5el24e55?backUrl=%2
(o)

PaCTUTENBHBIX U JKUBOTHBIX FOB%2FI0

KJICTKax)
https://lesson.academy-
content.myschool.edu.ru/le

benku-akTuBaTopsl 1 OEIKU- >50n/cdcbb0d2-866f-4e35-

26 9168-

MHTHOHTOS! ceeaSe124e552backUrl=%2
F06%2F10
https://lesson.academy-
content.myschool.edu.ru/le

ABTOTpOGHBII THI 0BMeHa sson/cdc6b0d2-866f-4e35-

27 9168-

BEIIECTB

ceea5el24e55?backUrl=%2
FO6%2F10
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28 doTocuHTE3 [lesson/3917/
Xemocunres. JlaboparopHas https://resh.edu.ru/subject
29 paborta «CpaBHEHHE MTPOIIECCOB 0.5 [lesson/3917/
(dboTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHBIC OpraHu3MbL. Bubl
p p A https://resh.edu.ru/subject
opoxenusi. JlabopaTopHas pabota
30 [lesson/3917/
«CpaBHEHUE MPOLIECCOB
OpO’KEHUS U JAbIXaHUS»
https://resh.edu.ru/subject
AspoOHbIE OpraHrU3MBbl. JTaIbI
31 [lesson/3917/
SHEPreTHYEcKoro ooMeHa
DHeprust MeMOpPaHHOTO )
https://resh.edu.ru/subject
32 rpagueHTa nporoHoB. CuHTE3 lesson/3917
AT®: pabora npotoHHOM AT®-
CHHTa3bl
https://resh.edu.ru/subject
33 Peakiiuu MmaTpu4HOTO CHHTE3a [lesson/3917/
Tratc . . https://resh.edu.ru/subject
HCKPHUTIIIS — MaTPHIHBINA
34 P purit P [lesson/5352/
cunre3 PHK
https://resh.edu.ru/subject
35 Tpaucsius u e€ sransl /lesson/3917/
KoaupoBanue aMMHOKHCIIOT. https://resh.edu.ru/subject
36 Pone pubocom B OnocuHTE3e [lesson/5352/

OeJka



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
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https://resh.edu.ru/subject/lesson/5352/

https://resh.edu.ru/subject

37 Opranuzanus reioma y lesson/3939

MIPOKAPHUOT U SYKApUOT
https://yandex.ru/video/pr

MonekynspHbIe MEXaHU3MBbI -

38 eview/168264230179934

SKCIPECCUU TEHOB Y 3YKapUOT
https://lesson.academy-

Bupycel — BHEKII€TOUHBIE content.myschool.edu.ru/les

39 (OpMBI )KU3HU U OOJTUTaTHBIE 05 son/eb33fad3-8d72-4e0b-
napasutsl. [IpakTrueckas paborta ' bbc5-

«Co31aHue MOJIENI BUPYCa» 4c86e312fb15?backUrl=%2
F06%2F10
https://resh.edu.ru/subject

Bupychsie 3a60ieBaHus

40 . /lesson/3939/

YEJIOBEKA, ’KUBOTHBIX, PACTCHUN
https://lesson.academy-
content.myschool.edu.ru/le
sson/eb33fad3-8d72-4e0b-

HanorexHomoruu B OMOJIOTUH U

41 bbc5s-

MEAIIHHE 4c86€312fb15?backUrl=%2
FO6%2F10
https://lesson.academy-
content.myschool.edu.ru/les

. son/a494c3cb-b7c7-4815-
42 JKW3HEHHBIN [IUKIT KIIETKU b7al-
155¢7245fdbf?backUrl=%2
F06%2F10
https://| .acad -
43 Matpuunsii cunres JJHK bs://lesson.academy

content.myschool.edu.ru/le
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sson/a494c3cb-b7c7-4815-
b7al-
155c7245fdbf?backUrl=%2F
06%2F10

Xpomocomsl. JTabopatopHas

https://www.youtube.com/

44 pabora «M3ydeHne XxpoMocoM Ha 05 watch?v=-kTF5eSIdJA
TOTOBBIX MUKpOTpEIapaTax»
https://lesson.academy-
content.myschool.edu.ru/les
son/a494c3cb-b7c7-4815-
45 JleneHnue KIETKH — MHTO3
b7al-
155¢7245fdbf?backUrl=%2
FO6%2F10
https://lesson.academy-
Tuns! knetok. Kapnokunes u content.myschool.edu.ru/le
uuTokuHe3. JJaboparopHas sson/a494c3cb-b7c7-4815-
46 pabora «Habimo1enne MUTO3a B 0.5 b7al-
KJIeTKaxX KOHYMKa KOpEIIKa JIyKa 155c¢7245fdbf?backUrl=%2F
(Ha rOTOBBIX MUKpPOIIPENaparax)» 06%2F10
Perynsius )XM3HEHHOTO IIUKIa TR/t YOLR.00 2T
47 watch?v=bgGhE50XcL
KJIETOK
https://resh.edu.ru/subject
48 Opranu3sM Kak eJMHOe TeII0e /lesson/6770/
Txanu pactennii. JlaboparopHas https://resh.edu.ru/subject
49 pabota «3yueHune TkaHeu 05 [lesson/6770/

pacTeHui)
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TkaH! >KUBOTHBIX U YSJIOBEKA.

https://resh.edu.ru/subject

50 JlaboparopHas pabota 0.5 [lesson/6770/
«M3ydyeHne TKaHeN KUBOTHBIX»
Opransl. CHCTEMEBI OPraHOB.
Hp6 5 p https://resh.edu.ru/subject
aboparopHas padoTa
51 patop p 0.5 /lesson/6770/
«M3ydeHne opranoB IBETKOBOT'O
pacTeHHS
https://resh.edu.ru/subject
52 Ornopa Tena opraHu3mMoB [lesson/6770/
https://resh.edu.ru/subject
53 JIBrOKEeHHE OPraHU3MOB [lesson/6769/
https://resh.edu.ru/subject
54 [Iutanue oprann3mMoB [lesson/6770/
IInTanue MO3BOHOYHEBIX https://resh.edu.ru/subject
55 *KUBOTHBIX. [[MIeBapuTenpHas /lesson/6770/
CHCTEMA UeI0BEKa
https://resh.edu.ru/subject
56 JIpIxaHue opraHu3MoB [lesson/6769/
https://resh.edu.ru/subject
JIpIxaHue mo3BOHOYHBIX
57 /lesson/6769/
’KUBOTHBIX U YeJI0BEKa
TP aHCIODT BELLECTS https://resh.edu.ru/subject
58 p pT Betll y /lesson/2489/
OpraHU3MOB
59 KpoBenochas cucrema https://resh.edu.ru/subject
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https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/1581/

ITIO3BOHOYHBIX ) KMBOTHBIX
YCJIOBCKaA

/lesson/1581/

https://resh.edu.ru/subject

60 Brinenenue y opranu3smMoB [lesson/2217/
https://resh.edu.ru/subject
61 3ammra y Opranu3MoB [lesson/1580/
https://resh.edu.ru/subject
62 NmMmmyHHas cuctema yenoBeka [lesson/1580/
T S https://resh.edu.ru/subject
63 AP PEryIALy /lesson/1580/
OpraHU3MOB
I'ymopanbHas peryiauus u https://resh.edu.ru/subject
64 SHJOKPUHHAS CHCTEMa )KUBOTHBIX /lesson/2458/
U YeJIOBEKa
https://resh.edu.ru/subject
DopMBbI pa3MHOKEHUS
65 /lesson/5359/
OpraHU3MOB
https://lesson.academy-
content.myschool.edu.ru/les
son/44d23e03-5225-4e6f-
66 [TonmoBoe pa3mMHOXKEHHE
a455-
559e9d843db9?backUrl=%2
F06%2F10
https://lesson.academy-
content.myschool.edu.ru/les
67 Metios Y —

son/0f5f2936-e558-48d1-
869f-
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eab1c182d9b8?backUrl=%2
F06%2F10

I'amerorenes. OOpa3oBaHue U
pa3BHUTHE MOJOBBIX KIETOK.
Jlaboparopnas pabora

https://lesson.academy-
content.myschool.edu.ru/le
sson/0f5f2936-e558-48d1-

68 0.5 869f-
«M3y4eHne CTpoeHuUs MOJOBBIX eab1c182d9b8backUrl=%2
KJICTOK Ha TOTOBBIX FO6%2F10
MHKpOTperaparax»
https://lesson.academy-
content.myschool.edu.ru/les
69 WNHnnBunyansHOE pa3BUTHE son/c081bbd7-b846-42ec-
OpraHu3MOB — OHTOT'€HE3 9bb9-
c0ff9388e41d?backUrl=%2
F06%2F10
. https://resh.edu.ru/subject
3akyaJKa OpraHoB U TKaHEW U3
70 [lesson/5630/
3apOJBIILIEBBIX JINCTKOB
Poct u pa3BuTHE )KUBOTHBIX.
Jlaboparopnas pabota https://resh.edu.ru/subject
71 «BrIsBICHUE IPU3HAKOB 0.5 [lesson/5630/
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX KUBOTHBIX)»
PasMHoxeHue u pa3Butne
pactenuii. JlabopaTopHas pabota https://resh.edu.ru/subject
72 «CTpoeHue OpraHoB 0.5 [lesson/5359/
Pa3MHOKEHHUS BBICIIINX
pacTeHui»
73 Hcropus cranoBiieHUS U https://lesson.academy-

Pa3BUTHA TCHCTUKU KaK HAYKH

content.myschool.edu.ru/le
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sson/8088b7fa-1bac-4c85-
9905-
a91d41ed37f8?backUrl=%2
FO6%2F10

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reHeTuku. JJaboparopnas padora

https://lesson.academy-
content.myschool.edu.ru/les
son/8088b7fa-1bac-4c85-

4 «JIlpo3otuia Kak 0OBEKT 05 9905-
reHETHUECKUX UCCIICIOBAHUID» a91d41ed37f8?backUrl=%2
F06%2F10
3aKOHOMEPHOCTH HACIECAOBAHUS https://lesson.academy-
npu3HakoB. MOHOrHOpHAHOE content.myschool.edu.ru/les
75 ckpemuBanue. [Ipaktuueckas 05 son/da2765cd-a327-4526-
pabota "U3y4eHue pe3ynbTaToB bef3-
MOHOFI/I6pI/II[HOFO CKpELIUBaHUs Y 7eccle3cd9c4?backUrl=%2
npo30¢puiisl" FO6%2F10
https://resh.edu.ru/subject
76 [uTonornyeckue 0CHOBBI lesson/5386
MOHOTHOPHUIHOTO CKPEITHBaHUS
R — https://resh.edu.ru/subject
77 /lesson/5386/
Henonnoe nomunupoBanue
https://lesson.academy-
JuruGpuanoe ckpeluBanue. content.myschool.edu.ru/les
78 IIpakTuyeckas pabota «M3yueHue 05 son/67987237-3081-4683-
PE3yNbTAaTOB TUTHOPUIHOTO 970c-
CKPELIMBAHUS Y I[pO30(1)I/IJ'IBI» 1dd5857cf5bf?backUrl=%2
F06%2F10
79 ILluTonmorunyeckue OCHOBBI https://resh.edu.ru/subject
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W3MEHYHUBOCTD

Bapuarnonsslii psag u

BapHallOHHAs KPUBasl.
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87 3aKOHOMEPHOCTEH 05 [lesson/5387/
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KoMbOuHaTuBHAst ©3MEHUNBOCTD

MyTtanroHHasi '3MEHYUBOCTb. )
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89 0.5 [lesson/5387/

y 1p030(duIIbl (Ha TOTOBBIX

MUKpOITpernaparax)»

3aKOHOMEPHOCTH MYTaLlMOHHOTO https://resh.edu.ru/subject
90 nporecca. JMUreHeTHKa 1 [lesson/5387/

SIUTCHOMUKA

['eneTnka yenosexa. https://resh.edu.ru/subject
91 [IpakTuyeckas pabota 0.5 [lesson/3653/

«CocTaBJIeHIE 1 aHAIN3
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POAOCIOBHOMN
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son/86acad55-2279-4152-
94 «3y4eHue COpToB KyJIbTYPHBIX 0.5 2485
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TOpHAA T
95 patop p 0.5 /lesson/3861/
«M3yueHne METOI0B CENIEKIUU
pacTeHui
JlocTrkeHus ceneKuuu pacTeHUI https://resh.edu.ru/subject
96 M J)KUBOTHBIX. [IpakTiueckas [lesson/3861/
pabota «IIpuBuBKa pacTeHUI
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97 HUCIOJIb30BaHUE TEHETHUECKUX /lesson/3861/
pecypcoB
https://lesson.academy-
buorexHnonorus Kak Hayka u content.myschool.edu.ru/les
98 OTpaciib IPOU3BOJICTBA. 05 son/133b0166-fc35-4a91-

IIpakTuyeckas padota «3yueHue
00BEKTOB OMOTEXHOJIOTUN»

a264-
14aaee2f5897?backUrl=%2
F06%2F10
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OcCHOBHEBIE HaITpaBJICHHUA
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99 . 1 a264-

CHHTETHUECKOI OHoAOrHH 14aaee2f58972backUrl=%2
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https://lesson.academy-
content.myschool.edu.ru/le
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KoanuecTBO 4acos
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padoThI padoThI
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I[OHay‘IHBIC MMpEaACTaBJICHUA O

https://lesson.academy-
content.myschool.edu.ru/lesson
/54f96a99-57e3-4914-9da0-

26 3apOXKACHUU JKU3HU ba9bad6f08897?backUrl=%2F06%
2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
97 OCHOBHBIC 3TaIbI /54f96299-57e3-4914-9da0-
HEOPraHWYECKOM ABOJTIOIMHU ba9bad6f0889?backUrl=%2F06%
2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
28 ['unotessl 3apoXkKACHUS KU3HU [54196a99-57e3-4914-9da0-
ba9bad6f0889?backUrl=%2F06%
2F11
Ucropus 3emnu u Mmeronpl e€ https://lesson.academy-
u3yudenus. JlaboparopHas content.myschool.edu.ru/lesson
pabota «3yuenue u /54f96299-57e3-4914-9da0-
29 0.5
ONUCAaHME UCKOMAEMBIX ba9bad6f0889?backUrl=%2F06%
OCTaTKOB JPEBHUX 2F11
OpPraHU3MOBY
https://lesson.academy-
content.myschool.edu.ru/lesson
30 HagansHbIe STanb! /54f96a99-57e3-4914-9da0-

OPraHUYEeCKOM 3BOTFOLIAN

ba9bad6f08897?backUrl=%2F06%
2F11



https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson
/54f96a99-57e3-4914-9da0-

31 DBOITIOLAS DYKAPUOT
HHs SyKap ba9bad6f0889?backUrl=%2F06%
2F11
OCHOBHBIE dTaIbI YBOJIIOIUU https://lesson.academy-
pacTUTEILHOrO MUpa. content.myschool.edu.ru/lesson
[TpakTrueckas padora /54f96a99-57e3-4914-9da0-
32 . 0.5
«M3ydyeHue ocobeHHOCTEN ba9bad6f0889?backUrl=%2F06%
CTPOEHHUSI PACTEHHI Pa3HBIX 2F11
OTIEIIOBY
https://lesson.academy-
OCHOBHBIE STAITBI SBOJTIOLHIHT content.myschool.edu.ru/lesson/9
33 ec4c3a8-5763-40ed-b127-
KHBOTHOTO Mipa 261b849¢c4222?backUrl=%2F06
%2F11
https://lesson.academy-
OBOJIIONHUS JKUBOTHBIX.
content.myschool.edu.ru/lesson
[IpakTuueckas pabora
34 - 5 . 05 /9ec4c3a8-5763-40ed-b127-
«3yuyenune ocobeHHOCTEN )
yi 2e1b849¢4222?backUrl=%2F06
cTpoe 03BOHO
TPOCHUS TTO3BOHOYHBIX %2F11
SKUBOTHBIX )
https://lesson.academy-
content.myschool.edu.ru/lesson
35 PasBurHe xu3am Ha 3eMiie 1o /9ec4c3a8-5763-40ed-b127-
3paM U epuoiaM 2e1b849c4222?backUrl=%2F06
%2F11
36 MaccoBbie BBIMUPaHUS — https://lesson.academy-
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OKOJIOTMYE€CKNE KPU3HCHI

content.myschool.edu.ru/lesson
/9ec4c3a8-5763-40ed-b127-

MPOIILJIOTO
2e1b849c4222?backUrl=%2F06
%2F11
https://lesson.academy-
. content.myschool.edu.ru/lesson
CoBpeMeHHbIN

/9ec4c3a8-5763-40ed-b127-

37 9KOJIOTUYECKH I KPU3HC, €TO
2e1b849c4222?backUrl=%2F06
O0COOCHHOCTH %2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
38 CoBpemMeHHas cuctema /9ecAc3a8-5763-40ed-b127-
OpPraHUYECKOro MPOILIOro 2e1b849c4222?backUrl=%2F06
%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
39 OCHOBHBIE CHCTEMaTHYECKHUE /9ec4c3a8-5763-40ed-b127-
TPpyIIbl OPraHu3MOB 2e1b849c4222?backUrl=%2F06
%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
40 AHTpOIIOJIOTHS — HayKa O [9ec4c3a8-5763-40ed-b127-
YEeJI0BEKE 2e1b849c4222?backUrl=%2F06
%2F11
41 PazBuTue npeacrasienuii o https://lesson.academy-
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IMPOUCXOKACHNHN YCJIIOBEKA

content.myschool.edu.ru/lesson
/9ec4c3a8-5763-40ed-b127-
2e1b849c4222?backUrl=%2F06
%2F11

MecTo 4enoBeka B CUCTEME
OpPraHUYeCcKOTO MHpA.
JlaGopaTopHnas pabota

https://lesson.academy-

content.myschool.edu.ru/lesson
/9ec4c3a8-5763-40ed-b127-

42 «M3ydyenune ocobeHHOCTEH 0.5
2e1b849c4222?backUrl=%2F06
CTPOCHUS CKEJIETA YEIIOBEKA, %2F11
CBSI3aHHBIX C
NPAMOXOKJICHUEM»
https://lesson.academy-
JBHDKYIIHE CHITBI content.myschool.edu.ru/lesson/3
43 75dd554-099¢-409f-846a-
arTpororenesa 4c30dc633460?backUrl=962F06
%2F11
https://lesson.academy-
CooTtHomeHue content.myschool.edu.ru/lesson
44 OMOJIOTHYECKUX U /375dd554-099¢-409f-846a-
COLMAJIbHBIX (PaKTOPOB B 4c30dc63346d?backUrl=%2F06%
AHTPOIIOTCHE3E 2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
45 OcHOBHBIE CTaANHU /375dd554-099¢-409f-846a-
aHTPOIIOIeHE3a 4c30dc63346d?backUrl=%2F06%
2F11
46 Ilameoreneruka u https://lesson.academy-
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BBOJ'IIOI_II/ISI COBPEMCHHOI'O
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/375dd554-099¢-409f-846a-

47 4eJI0BEKa 4c30dc63346d?backUrl=%2F06%
2F11
YenoBeuecKie pachL. https://lesson.academy-
ITpaxTHaeckas pabora content.myschool.edu.ru/lesson/6
48 0.5 bff6946-b615-49a6-a4€9-
«M3ytieHHe SKONOrHHeckHX 5ab6cae580482backUrl=962F06
ajlanTalui yeJoBeKay %2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
49 MexIuCUUILUIMHAPHBIE /6bff6946-b615-49a6-a4e9-
METOABI AaHTPOIIOJIOT U 5ab6cae58048?backUrl=%2F06%
2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
50 3apoxaCHUE U PA3BUTHE /6bff6946-b615-49a6-a4e9-
5KOJIOTHH 5ab6cae58048?backUrl=%2F06%
2F11
51 MeTo1bl HKOJIOTHH. 05 https://lesson.academy-

JlabopaTtopHnas pabota

content.myschool.edu.ru/lesson
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«3yueHne MeTo10B
SKOJIOTHYECKUAX
HUCCIIETOBAHUIT

/6bff6946-b615-49a6-a4e9-
5ab6cae58048?backUrl=%2F06%
2F11

3HaUYeHHUE YKOJIOTHICCKUX

https://lesson.academy-
content.myschool.edu.ru/lesson
/6bff6946-b615-49a6-a4e9-

52 3HAHUU TSI YEJIOBEKA 5ab6cae58048?backUrl=%2F06%
2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/7
53 Dkonoruveckue (HakTopsl b5d33d5-1cfh-47db-807e-
85928f9110ee?backUrl=%2F06
%2F11
AbuoTtnueckue GpaxkTopsl.
CBeT Kak 9KOJIOTHUYECKUI https://lesson.academy-
dbaxtop. JlaGopaTopHas content.myschool.edu.ru/lesson/2
54 0.5 fd03f94-aa0b-4d7d-8e6f-
pabota «Brissenne cObecea28c0fbackUrl=062F06%
MPUCTIOCOOICHUI OpTaHU3MOB oF11
K BIIMSIHHIO CBETa)
AbuoTtnueckue pakTophl.
Temmnepatypa kax https://lesson.academy-
IKOJIOTUUYECKUH (aKTOop. content.myschool.edu.ru/lesson/2
55 JlaGoparopHas paboTa 0.5 fd03f94-aaOb-4d7d-8e6f-
«BrIsgBrICHNE c9becea28c0f?backUrl=%2F06%
IpUCTIOco6IeH it OpraHu3MOB 2F11
K BIUSHUIO TEMIIEPATYPHI»
56 AOunoTtndeckue GpaxTopsl. 05 https://lesson.academy-

BaxxHocTh Kak

content.myschool.edu.ru/lesson/2
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9KOJIOTHYECKHH (PaKTop.
JlaGopaTopHnas pabota
«AHaTOMUYeCcKue
O0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUS»

fd03f94-aa0b-4d7d-8e6f-
c9becea28c0f?backUrl=%2F06%
2F11

57

Cpenbl 0OnuTaHUs OPraHU3MOB

https://lesson.academy-
content.myschool.edu.ru/lesson
/2fd03f94-aa0b-4d7d-8e6f-
c9becea28c0f?backUrl=%2F06%
2F11

58

buonornueckue puTMbl

https://lesson.academy-

content.myschool.edu.ru/lesson
/2fd03f94-aa0b-4d7d-8e6f-
c9becea28c0f?backUrl=%2F06%
2F11

59

Kuznenuslie hopmbl
OpraHu3MOB

https://lesson.academy-
content.myschool.edu.ru/lesson
/2fd03f94-aa0b-4d7d-8e6f-
c9becea28c0f?backUrl=%2F06%
2F11

60

buoTtnueckue pakTopsl

https://lesson.academy-
content.myschool.edu.ru/lesson/e
24d7ba7-de89-4373-8b70-
9771d8e0da5c?backUrI=%2F06
%2F11

61

3HaueHne OMOTHYECKUX
B3auUMOJICUCTBUHN 11

https://lesson.academy-
content.myschool.edu.ru/lesson
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CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

/e24d7ba7-de89-4373-8b70-
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2F11

https://lesson.academy-
content.myschool.edu.ru/lesson

62 DKOJOTHYECKUE /e24d7ba7-de89-4373-8b70-
XapaKTEPUCTUKHU NOIYIALIUU 9771d8e0da5c?backUrl=%2F06%
2F11
https://lesson.academy-
OcHOBHBIC TTOKa3aTeIn content.myschool.edu.ru/lesson
NOMYJIALN: YACIIEHHOCTb, /e24d7ba7-de89-4373-8b70-
63 IUIOTHOCTh, BO3PAcTHAs U 9771d8e0da5c?backUrl=%2F06%
[10JI0Bas CTPYKTypa 2F11
https://lesson.academy-
OCHOBHBIC TIOKa3aTeIH content.myschool.edu.ru/lesson
64 HNOIIYJIAIUN: POXKIAEMOCTb, [e24d7ba7-de89-4373-8b70-
MIPUPOCT, TEMIT POCTA, 9771d8e0da5c?backUrl=%2F06%
CMEPTHOCTh, MUTPALIUU 2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
65 OKojorudeckas CTpyKTypa [e24d7ba7-de89-4373-8b70-
MONYJISIANA 9771d8e0da5c?backUrl=%2F06%
2F11
66 JlvHamuKa nomnysisiuuu u eé https://lesson.academy-

perynsus

content.myschool.edu.ru/lesson
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OcHoBHbBIE OMOMBI CYIIIN

content.myschool.edu.ru/lesson
/1a9cc5eb-5f59-447a-93b2-
73ab470d8568?backUrI=%2F06
%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/8

88 YcroitunBocTh 6rocheps cc24f48-8636-4a51-aa94-
126651e54ccc?backUrl=%2F06
%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
89 DKOJIOTUYECKUE KPUUCHI U UX [1a9cc5eb-5f59-447a-93b2-
MIPAYHHBI 73ab470d85687?backUrl=%2F06
%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson
90 BosaelicTBue uenoBeka Ha /1a9cc5eb-5f59-447a-93b2-
onochepy 73ab470d8568?backUrl=%2F06
%2F11
https://lesson.academy-
. content.myschool.edu.ru/lesson
AHTpPOTIOTEHHOE BO3/ICUCTBHE
o1 Ha pacTHTENsHE 1 [1a9cc5eb-5f59-447a-93b2-
. 73ab470d8568?backUrl=%2F06
JKUBOTHBIN MUP %2F11
https://lesson.academy-
92 OxpanHa pupoIbl

content.myschool.edu.ru/lesson
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/1a9cc5eb-5f59-447a-93b2-
73ab470d8568?backUrl=%2F06
%2F11

93

OcHOBHbBIE IPUHIIUTIBI
YCTOHYHBOTO Pa3BUTHUSA
YeJI0BEYECTBA U IIPUPO/IbI

https://lesson.academy-
content.myschool.edu.ru/lesson
/1a9¢cc5eb-5f59-447a-93b2-
73ab470d8568?backUrl=%2F06
%2F11

94

Pammonanbnoe
MIPUPOAOIIOIBb30BAHUE U
COXpaHEeHHE OMOJIOTHYECKOTO
pazHooOpa3us 3emiu

https://lesson.academy-
content.myschool.edu.ru/lesson/d
fdeeae5-bc9b-4b8d-ae4f-
beebecad09eb?backUrl=%2F06
%2F11

95

O06o0611eHne Mo Teme
«MHKpOIBOIIOLINA U €€
pe3yIbTaTh

96

0O0001eHne 10 TEME
«MakposBoJronus 1 eé
pe3yNbTaThI»

97

0O0001eHne 10 TEME
«[IpoucxoxIeHUE U Pa3BUTHE
SKU3HU Ha 3eMiiey

98

0O0001eHne 10 TEME
«ITpoucxoxieHne yeaoBeKa —
AHTPOTIOTEHE3)

99

O06o061IeHue o Teme
«JKOJIOTUA — HayKa O
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B3aMMOOTHOIICHUAX
OpPraHU3MOBY

100

O0001eHue 110 TEME
«Opranusmsl 4 cpea
oOuTaHuS»

101

O00011IEHNE IO TEME
«IKO0JIOTUs BUIOB 1
MO YJISALIAI

102

O6o006menne o Teme
«buocdepa —rmobdanbHas
DKOCHUCTEMa)»

OBILIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

buonorus 10 knacc: yrmyOnennsiit ypoBenb B.B. Ilaceunuk, A.A. KameHnckuii
A.M.; - Mockga: IIpocsemienue, 2023
buonorus 11 knacc: yriny6iaennsiit yposenb B.B. [Taceunuk, A.A. Kamenckuit

A.M.; - Mockga: IIpocsemienue, 2023

METOANYECKHUE MATEPUAJIbI 1JIS1 YUUTEJISA

* MULTIMEDIA — nognepsxka kypca «O01mast OMoaorus»;

« JJTabopatopust KJIIETKA; Meroaunueckue marepuaibl: COOpHUK HOPMAaTUBHBIX
nokyMeHToB. buonorus /Coct. D./1. Jlnenpos, A. T'.,

ApkanbeB.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/10

https://lesson.academy-content.myschool.edu.ru/06/11

bubmmoteka LIOK https://m.edso0.ru/863e99c6

https://resh.edu.ru/subject/lesson/5387/
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https://m.edsoo.ru/863e99c6
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