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COIJEPKXAHUE OBYYEHUS

10 KIIACC

Conepxxanue MpOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOJIUT B IPOBEPKY
rocyJaapcTBeHHoM uroropoii arrecrauuu (I'MA).

Tema 1. buoJiorus kak Hayka

CoBpemeHHast Ouonorusi — KOMIUIEKCHas Hayka. KpaTkasg wucropus pa3BUTHA
Oouonoruu. buonornueckne Hayku M H3ydyaeMble UMHU TpoOiembl. DyHIaMeHTalbHbIE,
MPUKIIAIHbIE U IOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTUH.

3HaueHre Ouoyorud B (OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kapTuHel wmupa. [Ipodeccun, cBs3aHHble ¢ Ouonorueil. 3HaueHue OHOIOTHH B
MPAKTUYECKON  JEATEIIbHOCTH  YEJOBEKa: MEIULNHE, CEIbCKOM  XO3SMHCTBE,
MPOMBILIIJIEHHOCTH, OXPaHe IPUPOIBI.

JdeMoHcTpanumn

[Toptpets: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V.
I'apsen, I'. Mengens, B. U. Bepuanckuu, U. I1. 11aBnos, . 1. Meunukos, H. 1. BaBuiios,
H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, JI. K. benses.

Tabmuet uw  cxembl: «CBsi3b OHONOTUM C  JPYrUMH  Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cucremMbl M UX U3yYeHHUE

XKuBble cucTteMbl Kak npeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€IUHCTBO XUMHMYECKOIO COCTaBa, JHCKPETHOCTb M LEIOCTHOCTb, CJIOXKHOCTb U
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alMs, CaMOBOCIPOU3BEICHUE,
pa3apaxuMoCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISPHBIMA, KIJIETOYHBIA, TKaHEBBIM,
OpTraHW3MEHHBIN,  TOMYJSIIMOHHO-BHUAOBOM, JKOCUCTEMHBIH  (OMOTCOLICHOTUYECKHIN),
ouocdepnsiii. [Ipomeccel, mpoucxopsmme B KHUBbIX cucteMax. OCHOBHBIE TpPU3HAKU
»)kuBoro. JKusnp kak opma cyriecTBoBaHus MaTepuu. Hayku, nu3ydaromme >KuBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3aLHH.

Nzydyenne >kuBBIX cucTteM. MeToasl Owuonormdeckoid Hayku. HabmioneHwue,
M3MEpPEHHE, DKCIEPUMEHT, cUcTeMaTu3alusa, MeTaaHanu3. l[loHsitue o 3aBUCMMOW U

HE3aBUCUMOW IniepeMeHHOU. IlmanupoBanue »skcnepuMmeHTta. IlocTaHOBKa M IHpoOBEpKa



runore3. HymneBas rtumore3a. Ilonstue BwIOOpKM U €€ HOCTOBEpPHOCTh. Pa3zbpoc B
Ouonornuecknx JMaHHbIX. OlEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pe3yNbTaToB. [IpuunHbI
VCKa)KCHUS PE3YJIbTATOB DKCIIEpUMEHTA. [IOHATHE CTATHCTUYECKOTO TECTA.

JleMoHCcTpanu

Tabmuuel n cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «bHOJOrMmyeckue cucrembl»,
«CBolicTBa JXMBOW MaTtepun», «YPOBHHU OpraHU3alUU >KUBOM HOpupoabd», «CTpoeHue
KUBOTHOU KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHu3May,
«buoreornenos», «buocdepa», «MeTo1bl U3yUEHUS KUBOU MPUPOIBD.

O6opynoBanue: nabopaTopHoe 0OOpyIOBaHHE IS TPOBEACHUS HAOIIOJICHU,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnonb30BaHWE pPA3TUYHBIX METOJOB MPU HU3YUYECHUH
JKUBBIX CUCTEM.

Tema 3. buoJiorust Ki1eTKH

Knerka — cTpykTypHO-(QDyHKIMOHANbHAs €IWHULA >KUBOrO. VcTopusi OTKphITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. [lIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOU KIIETOYHOU TEOPHUHU.

MeTobl MOJIEKYJSIPHOW M KIJIETOYHON OMOJIOTMH: MHUKPOCKOIHS, Xpomatorpadus,
anekTpodope3, METOJI MEUYEHBIX aroMoB, auddepeHnnansHoe HeHTPU(yrupoBaHue,
KyJIbTUBUPOBAHUE  KIETOK.  M3yuenue  uxkcuposanmvix  Kiemox.  IJIEKTPOHHas
Mukpockonusi. Kougokanvnas muxpockonus. BumanvHoe (npudsicuznenHoe) u3zyyeHue
K1eMOK.

JemMoHCcTpanu

[Toptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuuplt u  cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIA MHMKPOCKOID»,
«HcTopus pasBUTHS METOIOB MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTpENnapaTsl paCTUTEIbHBIX, KUBOTHBIX
U OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass  padora  «/3ydyeHue  METOAOB  KJICTOYHOH  OHOJIOTHUH
(xpomatorpadusi, anexrpodopes, nupdepennuansHoe neaTpudyruposanue, [1LP)».

Tema 4. XuMu4yeckasi Opranu3anus KJICTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOINIEMEHTHI. Boma u eé€

POJIb KaK paCTBOPHUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISALNAH.



MuHepallbHbIE BeIIecTBa KIETKU, UX OHOJOTrHYecKas poyib. POllb KATHOHOB W aHUOHOB B
KJIETKE.

Oprannueckue  BellecTBAa  KIETKU.  buomornueckue  moiauMmepsl.  benku.
AMUHOKUCTIOTHBIN cocTaB  OenkoB. CTpykTypbsl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oeyika, menTuAHas CBA3b. BTopuuHas, TpeTW4yHas, YETBEPTHUYHAS CTPYKTYPHI.
Henarypamnus. CpoiictBa OenkoB. Kinaccudukauus OenkoB. buonmornueckue ¢yHKIUU
0enkoB. /lpuoHui.

VYrneBonsl. MoHoOcaxapuapl, AMCaXapuibl, OJUrOCAXapuibl M MOJIHCAXAPUIBI.
OO0mumii nmnaH cTpoeHuss W (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buomorunueckue
(GyHKIUU YIIIEBOJOB.

Jlumuger.  T'mapodunpHO-ruapodoOHbIe cBolicTBa. Krnaccudukamms JTHIHIOB.
Tpurnuuepuasi, ¢ochonUnuAbl, BOCKH, CTepouabl. buonorndyeckue GyHKIUHU JIUIHIOB.
OO6mue cBoiicTBa OMOJOTUYECKUX MEMOpPAaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOTYIPOHUIAEMOCT.

Hyknennosbie xkucnotel. JHK u PHK. CrpoeHune HyKIEHMHOBBIX KHUCIOT.
Hyxneotuasl. [Mpunmun xommiiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK —
nBOMHasg crupaib. MectoHaxoxaenne u oOuwonornueckue ¢Gynkumu JIHK. Buasr PHK.
Oyukunu PHK B knetke.

Crpoenne moisekynsl AT®. Makpospruueckue cBsisu B Moisiekyne ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE EPEHOCUUKH, UX (DYHKIIMH B KIIETKE.
Jlpyeue nyxneosuompugocghamer (HT®). CexenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas OMOJOTHS: OMOXUMHUYECKHE U OMO(PU3NUECKHE MCCIIeIOBaHUS COCTaBa
U MPOCTPAHCTBEHHOW CTPYKTYphl OMOMONeEKyl. Mooenuposanue cmpykmypovl u OyHKYyui
ouomonexyn u ux Komniekcos. KomnviomepHvili Ouzaiin u OpeaHuuecKuli Ccuxnmes
OUOMONEKY U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanuun

[Toptpeter: JI. Ilomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, .
Coamurep, C. IIpy3unep.

Huarpammbl: «PacnpezneiieHrne XUMHUYECKHX DJIEMEHTOB B HEKHBOW IIPUPOIE,

«Pacnpenenenre XUMUUECKUX DJIEMEHTOB B )KMBOU TIPUPOIEH.



Tabmuup! u cxemsl: «lleproanueckas TabnauIIa XUMHYECKUX FITEMEHTOBY, «CTpoeHne
MOJIEKYJIbl BOABI», «BemiecTBa B cocTtaBe opraHu3MoB», «CTpoeHHE MOJIEKYJIbl OelKay,
«CTpyKTypbl 0€nKOBON MOJeKynb», «CTpoeHHe MOJIEKyd YIJIeBoJoB», «CTpoeHue
MOJIEKYJ TUMUI0BY, «HyklilenHOBBIE KUCIOTHDY, «CTpoeHue MoieKyibl ATDy.

O6opynoBaHue: XMUMHUYECKast IOCy1a U 000pyJOBaHHE.

JlabopaTtopHas paGora «OOHapyxkeHue OEIKOB C TOMOUIBI0 KayeCTBEHHBIX
peaxkuuii».

JlabopaTtopHas pabora «lccienoBanue HYKICHMHOBBIX KHCJIOT, BBIJCICHHBIX W3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHune U PyHKIIUM KJIETKH

Tunbel  KJIETOK:  3yKapuoTHueckas W npokapuotuueckas.  CTpykTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUs KIETKH.

CrpoeHnue mnpokapuoTudeckoir kietku. Kiierounas creHka Oaktepuit U apxew.
Oco0OeHHOCTH CTpPOEHHSI TeTepOTPO(PHON U aBTOTPOPHOW MPOKAPHUOTUUECKUX KIIETOK.
MecTo U poiib IPOKAPUOT B OMOIIEHO3aX.

CrpoeHne ¥ (YHKIMOHUPOBAHHME JYKapUOTHUECKOW KieTku. [lmazmarnueckas
MeMOpaHa (tuiazmanemMma). CTpykTypa miasMaTudeckod MemOpaHbl. TpaHCIIOPT BEIIECTB
yepe3 IUIa3MaTUYecKylo MeMmOpaHy: maccuBHbIA (muddysus, obneruénHas auddysus),
aKTUBHBIM (IEPBUYHBIA W BTOPUYHBIA aKTUBHBIM TpaHcnopT). llomynponuiiaemocTtsb
memOpanbl. Pabora HaTpuii-KaaueBOro Hacoca. OHAOLUTO3: MHUHOIUTO3, (aromuros.
Ox3ouuto3. Knerounas crenka. CTpykTypa M (PYHKIMM KJIETOYHOM CTEHKH pPACTEHUH,
rpuoboB.

[Hutommazma. [{utozons. [utockener. JIBukeHue nuTormiazMbl. OpraHou bl KICTKHU.
OnnomeMOpaHHBIE OpPraHOMIBI KIETKH: SHjorazMmarndeckas cethb (OIIC), ammapar
Fonbpku, nM30COMBI, UX CTpoeHHEe U (yHKIuH. B3aumocBs3p 0oJHOMEMOpaHHBIX
opraHouJioB KieTkd. CTpoeHue TpaHyISIPHOTO peTUKynyMa. Mexanusm HanpasieHus
oenxos ¢ OIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHbIX MeMOpad. ['nmamkumii
(arpaHyispHbIN) SHOOIIA3MAaTUYECKU peTukyiayM. CekpeTopHas (QYHKIMS amnmapaTa
Fonbmxu. Moougurayus benxos 6 annapame I onvoxcu. Copmuposka benkog 6 annapame

T'onvoorcu. TpaHcnopT BellecTB B KileTKe. Bakyonu pacturenbHbIX KieTok. KiieTounslil cok.

Typrop.



[TosryaBTOHOMHBIE OPraHOM/IbI KJIETKU: MUTOXOHJAPUH, IIacTUlbL. [Ipoucxoocoenue
mumoxonoputi u niacmud. Cumbuocenes (K.C. Mepeoickosckutl, JI. Mapeynuc). CTpoeHue u
(GyHKIMM MHUTOXOHAPHM W miuactuia. llepBuuHble, BTOPUYHBIE W CIIOKHBIE IJIACTHJIBI
(OTOCHHTE3UPYIOMIMX DYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JICHKOIIACTHI BBICIIUX
pacTeHUM.

HememOpannbie opranouabl kietkn CrpoeHue W (QYHKIMM HEMEMOpPaHHBIX
OpraHouJ0B KJIETKU. Pubocomsl. Ilpomeosrcymounvie ¢unamenmor. MuUKpOUIAMEHTHI.
Axmunogvie  mukpoguiamenmol. MplllIedHble  KIETKH. AKMUHO8ble  KOMNOHEHNbl
Hemblueynvlx Kiemox. Mukporpybouku. Kiierounslii mnentp. CTpoeHue U JBHXKEHHE
KIYTUKOB W pecHMYeK. MukpoTpyboukn  umurtomnasmbel. LleHTpuons.  benku,
accoyuuposanmnvle ¢ MuKpoguiamenmamu u Mukpompyboukamu. Momopmsie 6eaxu.

SAnpo. OOonouka sApa, XpOMAaTHH, KapuolUlazMa, SIPBIIIKA, HX CTPOCHHE U
bynkuu. AnepHsiii 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B
uHTepdazHoM sape. Jyxpomamun u 2emepoxpomamur. BelKuM XpomMaTHHA — THCTOHBI.
Jlunamuka s0eproii o6on0uKku 8 mumose. AoepHulil mpancnopm.

Knerounsie BrmtoyeHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK JYKapuOT
(pacTuTeNnbHOM, JKUBOTHOM, TPUOHOI).

JeMoHCcTpanu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmumer u cxembl: «CTpoeHHE PYKAPUOTUUECKON KIETKN», «CTpoeHUE KUBOTHOU
KIeTKn», «CTpoeHHe pacTUTEIbHOW KIETKH», «CTpOeHHE MUTOXOHAPHNY, «SAapo»,
«CTpoeHue NpoKapuOTHYECKON KIIETKI».

O6opynoBaHue: CBETOBONH MHUKPOCKOI, MUKPOIPENapaThl PAaCTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpPOIIpenapaThl 0aKTepuaibHbIX KIETOK.

JlabopaTopHas padora «/3yueHue cTpoeHMs KIETOK pa3IudHbIX OPTaHU3MOBY.

IIpakTnueckas pa6ora «l3ydyeHue cBONCTB KJIETOUHON MeMOpaHbD».

JlabopaTtopHass pabGora «JVcciemoBanue mia3MoiM3a M JEMJa3MoJid3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass padora «l3yueHue nABMKEHMS LUTOIIA3Mbl B PACTUTEIBHBIX

KIICTKax».



Tema 6. O0OMeH BellecTB U NpeBpallleHUE IHEPTUU B KJIETKE

AccUMWISIUS U JUCCUMMISIIUSA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BELIECTB: aBTOTPO(MHBIN U reTepoTpOoHBI. YUacTue KHCIopoaa B OOMEHHBIX IpoIeccax.
DHepreTuueckoe obecrneueHue kineTku: mnpeBpamenue ATD B oOMEHHBIX mpoleccax.
depMeHTaTUBHBIN XapaKTep peakuuid Ki1eTogyHoro metabonusma. @epMeHThI, UX CTPOEHHUE,
cBoiicTBa U MexaHusM aeictBus. Kopepmentsl. OTnnuus GepMEeHTOB OT HEOPTraHMUECKHUX
KaTajau3aTopoB. benku-aktuBaTOoppl M O€IKU-UHTHOUTOPBI. 3aBHCHUMOCTh CKOPOCTHU
(dbepMEHTATUBHBIX PEaKIU OT pa3InYHBIX (PAKTOPOB.

IlepBHUUHBII CUHTE3 OPraHUYECKUX BEIIECTB B KileTke. DoTOCUHTE3. AHOKCUCEHHbIU U
okcueenuvlli pomocunmes y oaxmeputi. Ceemocoouparowjue nuemeHmsl U NUSMEHNbl
peaxkyuonno2o yeumpa. Ponb xioporutactoB B mporecce ¢orocuHTe3a. (CBeToBas H
teMHOBast (a3bl. Pomoovixanue, Cz, C4. u CAM-munvr ghomocunmesa. 1IpogyKTHBHOCTH
dotocunTeza. BnusHue paznuuHBIX (PAKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaYEHUE
doTocuHTE3A.

XeMmocuHTe3. Pa3zHoOOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOIIHE
OakTepuu, IKelne300aKTepuH, CcepoOaKTepuu, BOJOPOAHbIE  OakTepuu. 3HauCHUE
XEMOCHHTE3A.

AHna’poOHble opraHu3Mbl. Bunabl Opokenus. IIpogykTel OpokeHHST U WX
MCIIOJIb30BAHHUE YEIOBEKOM. AHAaPOOHBIE MUKPOOPTaHU3MbI KaKk 0OBEKThl OMOTEXHOJIOTUU
U BO30yauTeNnu 0OJIe3HEH.

AspoOHbBIe OpraHu3Mbl. JTallbl SHepreTudeckoro oomMena. [loaroroBuTenbHbIN 3TaIl.
['mukonu3 — 6ECKUCIOPOAHOE PACILEIVICHHE TIIOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Poib MUTOXOHApPUN B
npoueccax Ouonorudeckoro okucieHus. Luknuyeckune peakuuu. OKHUCIUTENbHOE
dbochopunupoBanue. Inepeus memopanrno2o epaouenma npomonos. Cunmes ATD: paboma
npomonnotl AT®-cunmaser. TlpeumyinecTBa a’dpoOHOr0 MyTH OOMEHa BEIIECTB TEpPE
aHadpOOHBIM. DP(HEKTUBHOCTD YHEPreTUIECKOT0 OOMEHa.

JeMoHcTpannu

IMoprpets: k. Ilpuctim, K. A. Tumwmpszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxemsbl: «DOTOCUHTERY», « DHEpreTUUecKuii 00MeH», «bruocuHTe3 Oenkay,

«Ctpoenue pepMeHTay, «XeMOCHHTE3Y.



O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYAZOBaHUE s HPUTOTOBIICHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas pabora «l3ydueHne KaTalMTHUYECKOM aKTMBHOCTH (PEPMEHTOB (Ha
npuMepe aMuiIa3bl UK KaTanaas3bl)y.

JlabopaTtopHas pabGora «l3yueHue (epMEHTATHUBHOIO PACUICIUIEHHUS NEPOKCHUIA
BOZIOPOJa B PACTUTENbHBIX U AKUBOTHBIX KIETKAX).

JlabopaTopHas padora «CpaBHEHHE ITPOLIECCOB (DOTOCUHTE3A U XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HaciencrBeHHass HH(opManus U peaau3anus e€é B KIeTKe

Peaknmn wmatpuuHOro cuHresa. I[IpyuHIMI KOMIUIEMEHTApHOCTHM B PEaKLIHIX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHONW MHGopManuu. ['eHeTnyeckuit Ko, ero
corictBa. Tpanckpunumss — wmartpuunbli cunTe3 PHK. IlpmHumner Tpanckpununu:
KOMILIEMEHTAPHOCTh, aHTUNAPAJLIEIbHOCTh, ACUMMETPUYHOCTh. Co3peganue MampuyHvlx
PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnsumuss u e€ sranmbl. Yuactue TpancnopTHeix PHK B OGuocunrtese Oenka.
VYcnoBust 6uocunTeza Oenka. KomupoBanue amuHOKHCIOT. Ponb pubocom B OGHOCHHTE3E
Oenxa.

Cospemennvlie npeocmasnenus o cmpoenuu 2enog. OpraHuszanus TeHOMa Yy
NPOKAPUOT U 3YKApPHOT. Perynsuus akTUBHOCTH T€HOB y npokapuoT. ['unoresa onepona (.
Kako6, K. Mano). Monekynaprvie mexanusmvl sKcnpeccuu 2eHos y ykapuom. Ponb
Xpomamuna 6 pecynsiyuu pabomwl 2eHos. Perynsauns OOMEHHBIX MPOIECCOB B KIETKE.
Kiterounslii romeocTas.

Bupycel — HekseTouHsle (GoOpMBbl KM3HH W oOnuratHele mnapasutbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuennwviti yuxn JHK-
cooeporcawux  eupycos, PHK-cooepaxcawux eupycos, 6axmepuogacos. Obpamuas
MpancKpunyus, pesepmasa, unmezpasd.

Bupycheie 3a0oneBaHusi uenoBeka, >XMBOTHBIX, pactenuil. CIINJ, COVID-19,
COLIMAJIbHBIE U METUIIUHCKUE MTPOOTIEMBI.

Buoungopmamuxa: unmeepayus u awmaiuz oOoavuwux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux OauHvix. Hanomexmonocuu 6 Ouonozuu u meouyume.

Ipoepammupyemvle pynxyuu 6enxos. Cnocobwvt 00cmasKu 1eKapcma.



JdeMoHcTpanumn

[Toptpetsr: H. K. Konbios, J[. . IBaHOBCKUIA.

Tabmuubslt u cxembl: «buocunre3 Oenkay, «['enetnueckuit kom», «Bupyce»,
«bakrepuodarmy.

IpakTuyeckas padora «Co3nanre MOJIETU BUPYyCay.

Tema 8. ’KuzHeHHBbIH UK KJIETKH

Kinerounsiit nukin, ero nepuonasl u perynsuus. Uarepdaza u muto3. OcoGeHHOCTH
npoleccoB, mporekarommux B uHTepdaze. IloaroroBka KIETKH K JCNEHUIO.
[IpecunTeTnueckuii  (MMOCTMUTOTHYECKHI), CHHTETHUYECKUH ¥  MOCTCHUHTCTHYCCKUU
(MpeMUTOTUYECKUI) IEPUOIbI HHTEP(A3HI.

Marpuunsiii  cuntre3 JHK — perukamus. Ilpunnunsr  perummkanuu  JIHK:
KOMIUIEMEHTapPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, AaHTHUNAPAIIIEIBHOCTh. MeXaHu3M
permkauuu  JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U TenomMepasa.
XpOMOCOMHBI Ha0Op KIETKH — KapuoTHI. JIUIIIOMAHBIA W TalIOWAHBIA HaOOpPHI
xpoMocoM. ['oMosnorugsbie XxpoMocoMBl. 110J10BbIE XpOMOCOMBI.

Jlenenue kieTku — MUTO3. CTaguu MUTO3a U MPOUCXOAIINE B HUX MPOLeCChl. THIbI
MuTo3a. KaprnokrnHes u nuToKnHE3. bruonornueckoe 3Ha4eHUE MUTO3A.

Perynsitus MutoTHUecKOro 1MKIa KieTku. [Iporpammupyemast kiaetouHas rudens —
aronTo3.

Knerounoe sapo, xpoMocombl, (YHKIIMOHANIbHAs T'e€HOMHKA. MexaHuzmwl
npoaugepayuu, ouggpepenyuposku, cmapenus u eudenu kiemox. «l{ugposas xkremxar» —
ououngopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIeMKU.

JemMoHCcTpanu

Tabmuipl u cxembl: « KU3HEHHBIN UK KIETKNY, «Muto3», « CTpoeHHEe XpOMOCOM,
«Permkanus JIHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpompenaparbl: «MuUT03 B KJIETKax
KOpEIIKa JyKay.

JlaGoparopHasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas padora «HabGmogenne MuTo3a B KJIETKaX KOHYHMKA KOpPEIIKa JIyKa

(Ha rOTOBBIX MUKpOIIpENapaTax)».



Tema 9. Ctpoenue U GpyHKIIMHA OPTraHU3MOB

buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKJIETOYHBIC, KOJOHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTpPOEHUS U >KU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OPTraHU3MOB.
baktepun, apxen, OAHOKIETOUHbIE TPUOBI, OJHOKIETOUYHbIE BOJOPOCIH, APYTUE TPOTUCTHI.
KononunanbHble OPraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHH, OpPraHbl U CHCTEMBI
opraHoB. Opranusm kak enuHoe ueinoe. ['omeocras.

Tkanu pactenuil. TUIBl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAs, MOKPOBHAs,
NpOBOJAIIAs, OCHOBHas, MexaHudeckas. (OcoOeHHOCTH CTpoeHHs, (QYHKUMA U
PACIIONIOKEHUS TKAHEN B OpraHax pacTCHUM.

TkaHM JKMBOTHBIX MW 4YEJNOBEKa. [HWIBI JKMBOTHBIX TKAHEW: JIUTEIUAIbHASA,
COCIMHUTENbHAs, MbIlIeyHasi, HepBHas. (OCOOCHHOCTH CTPOCHUS, (QYHKIUH U
PaCIOJIOKEHNS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHbIE U TeHEpaTUBHbIE OpraHbl pacTeHUi. Opranbl U CHUCTEMBI
OpPraHoOB KUBOTHBIX U YeJ0BeKa. ODyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tema opranu3moB. Kapkac pacrtenuil. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHblii M BHYTpeHHMH ckeneT. CTpOoeHHE W THIIbI
COEIMHEHUS KOCTEM.

JIBIDKEHUE OpraHu3MOB. J[BMKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOMIHOE,
KTYTUKOBOE, PECHHYHOE. J[BMKEHME MHOTOKJIETOYHBIX PACTEHHUW: TPONU3MBI U HACTHH.
JIBI>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKa: MbIIIeyHast cuctema. Peduiekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

IIntanne opranmsmosn. IlornomeHne BOABI, YIJTIEKUCIOIO ra3a M MHHEPAIBHBIX
BCIIECTB pacTeHUsMU. [IuTaHue S>KUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPUKIETOYHOE
nuuieBapeHre. [lurtaHnne Mo3BOHOUYHBIX KMBOTHBIX. OTIENbl MUILEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble XKenes3bl. [InmeBapuTenbHas cucTeMa 4eaoBeka.

Jlpixanue opranu3MoB. [[pixanue pactenuii. Jlpixanue »®uBOTHBIX. [(uddy3us razos
gyepe3 MoBepxXHOCTh kieTku. KoxHoe npixanue. J[pixaTenpHas moBepXHOCTh. JKabepHoe u
N€royHoe JpIxaHue. JIpIxaHWE NO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. DBOJIIOLMOHHOE

YCIIOKHCHHUE CTPOCHUSA JIETKUX TTO3BOHOYHBIX KMBOTHBIX. JII)IXaTeJ'H)HaSI CHUCTEMA YCJIOBCKA.



MexaHn3M BEHTWISALMM JETKAX Yy NOTHL W MIEKONHUTAOmMX. Perymsmus apIxaHus.
JlprxaTeapHbIe 00BEMEL.

TpancnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHu. Tpancnopr
BEUIECTB Yy JKMBOTHBIX. KpoBeHocHas cucreMa u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX XUBOTHBIX M ueinoBeka. Cepjle, KpOBEHOCHbIE cocyAbl M KpoBb. Kpyru
KpOBOOOpaIeH!sl. DBOJIOLUOHHBIE YCIIO)KHEHHUS CTPOEHHUS KpPOBEHOCHOW CHUCTEMBbI
NO03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u eé perynsiuus.

Beinenenne y opraHu3MoB. Beinenenue y pacteHuil. BwiaeneHuwe y JKMBOTHBIX.
CoxparutenbHble Bakyosd. Opransl BbyaeneHus. PuibTpanus, cekpeuuss U oOpaTHoOe
BCAaChIBAaHUE KaK MeXaHU3Mbl palbOThl OpraHoB BbiaeNeHUs. CBSA3b MOJOCTU Tena C
KPOBEHOCHOM M BBIACINTENBHONW CUCTEMaMu. BblJeneHne y MO3BOHOYHBIX XKMBOTHBIX U
yenoBeka. [louku. Ctpoenue u QyHKIuoHHpoBaHUE HedpoHa. OOpazoBaHHE MOYH Yy
4eJI0BEKa.

3amura y Opranu3MoB. 3alluTa y OJHOKIECTOUYHBIX OpraHu3MoB. Criopsl OakTepuii u
LOUCTBl TPOCTEMIIMX. 3allUTa Yy MHOIOKJIETOYHbIX pacreHuid. Kyrtukyna. Cpencrsa
HACCUBHOU U XUMHUYECKOHN 3aIUTHI. DUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NpPOW3BOAHBIC. 3aINTa
opranm3Ma ot Ooje3Hell. MiMmyHHas cuctema uenoBeka. KieTOWHBIH M TyMOpaJIbHBIN
UMMYHHUTET. BpoxI€HHbII M mnpuoOpeTéHHbIH cnenupuyeckuii UMMyHHUTET. Teopus
KJIOHaNbHO-ceNiekTuBHOro umMMyHutera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHl OpPraHu3MoOB. Poib BpPOXIEHHOIO HMMMYHHMTETAa B Pa3BUTHH
CHCTEMHBIX 3a00JIeBaHH.

Pasgpaxxumocts U peryisauus y OpraHusMoB. Pa3apakMMoOCTb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. Pazapa)xumocTs U peryisanus y pacteHuil. PocToBeie BemecTBa u
UX 3HAYCHUE.

HepBhas cuctema u pedaexktopHas perynsuus y *KuBOTHbIX. HepBHas cuctema u eé
OTJIeJbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUS! HEPBHOW CHUCTEMBI Y KUBOTHBIX. OTIENbI
rOJIOBHOT'O MO3ra MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas nyra. besycioBHble
U YCIIOBHBIE PE(PIICKCHI.

I'ymopanbHas perynsnus U SHAOKPUHHAS CUCTEMA JKMBOTHBIX M 4esoBeka. JKenessl
DHJIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlecTBUE TOPMOHOB. B3aMMOCBsI3b HEPBHOM U

SHJIOKPUHHOM cucteM. ['unoTtanamo-runogpuzapHas cuctema.



JdeMoHcTpanumn

[Toptper: U. I1. [TaBnos.

Tabmuust u  cxembl: «OJHOKJIETOYHBIE  BOJOPOCTU», «MHOTOKIETOUYHbIE
Bogopociny, «bakrepun», «lIpocteitmme», «Opranbl HBETKOBBIX pacTeHUi», «CHCTEMBI
OpraHoOB TO3BOHOYHBIX J>KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu
pactenuit», «KopueBbie cucremb», «Ctpoenue crelns», «CTpoeHue IJHCTOBOU
IacTUHKW», «TKaHU KUBOTHBIX», «CkeneT uenoBeka», «lluieBapurtenbHas cucremay,
«KpoBeHocHast cucteMa», «JlpixatenpHas cucreMa», «HepBHas cucremay, «Koxan,
«MpleyHas cuctemay, « BeinenurensHas cuctemMay, « JHIOKpUHHAs cuctemay, « CTpoeHue
MbIb», «Mmmynurery, «KumedHonosoctHsie», «(Cxema NHUTaHUS  PAaCTCHUNY,
«KpoBeHOCHBIE CHCTEMBI IO3BOHOYHBIX XUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue
wiaHapuny, «BHyTpeHHee CTpoeHHe [0XAEBOTO uepBs», «HepBHas cucrema poio»,
«HepBHas cuctema nsarymkmn», «HepBHas cuctema npecMmbikaromuxcs», «HepBHast cuctema
nTuiy, «HepBHas cucrema miuekonutarouux», «HepBHas cucrema denoBekay, «Peduexcy.

O6GopynoBaHUE:  CBETOBOM  MHKPOCKON, MHUKpOINpenaparsl  OJHOKIETOUHBIX
OpraHMW3MOB, MHUKpOIpenaparbl TKAHEW, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX,
UTJIOKOXKUX, >KUBBIC HK3EMIUISIPhl KOMHATHBIX pPAcTeHUH, repdapuu pacTEHUU pa3HBIX
OTZEJIOB, BJAXHbIE€ Mpenapatrbl >KUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJUIEKLIUH
0ECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBeKa, OOOpyIOBaHHME [IJisi JAEMOHCTpPAIMU
MOYBEHHOTO W BO3YIIHOTO MHUTAaHUS PACTCHUMN, pacHICTUICHUs Kpaxmaia h OeIKOB IO
nercTBrueM (¢GepMEeHTOB, OOOpYyIOBaHHME [JIs JAEMOHCTPAIMH OINBITOB MO W3MEPEHUIO
KU3HEHHON €MKOCTU JIETKUX, MEXAHM3Ma [IbIXaTEJIbHBIX JABUKEHUW, MOJEIHU TOJIOBHOTO
MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yyeHre TKaHEe paCTEHUI.

JlabopaTopHas pa6ora «/3yueHne TKaHE! KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB I[BETKOBOT'O PACTEHUSI.

Tema 10. PasMHOKeHHe M pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrojioe (BKIIOYasi BEreTaTUBHOE) U TOJIOBOE.
Bunet  Gecmonoro  pa3MHOKEHHWs:  TIOYKOBaHWE,  CHOPYJSIus,  (parMeHTanus,

KIIOHUPOBAHUE.



[TonoBoe pasmuoxkenue. [lonoBeie kneTku, Wik rameTsl. Meito3. Ctaauu mernosa.
[loBenenue xpomMocoMm B wmeio3e. Kpoccunroep. buosiornueckuid CMBICT Meio3a H
II0JIOBOTO Ipouecca. Meno3 U ero MecTo B )KM3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzapoasiiieBoe pasButue. l'ameToreHes y JKMBOTHBIX. IloJoBBIE Kene3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaroreHes u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

OmnonoTBopeHue U SMOpUOHAIBLHOE  pa3BUTHE  KUBOTHBIX.  CrnocoObl
OILUIOJOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHoe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpHOJIOTHS — HayKa o
pa3BUTUU OPTraHU3MOB. Mopgoeenesz — oOna u3z 2nasHnvlx npooaem smbpuonozuu. Konyenyus
mopghocenos u moodenu mopgoeeneza. Craaguu 3MOpuoreHe3a >KHUBOTHBIX (HAa TpUMepe
nsarymku). Jpobnenune. Tumbl npobnenus. /Jemepmunupogannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvt 6aacmyn. OcCOOEHHOCTH JPOOJEHHUS MIIEKOMUTAIONIUX.
3apofpilieBble JTUCTKH (TacTpyisaius). 3akjiajka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX
JUCTKOB. B3anmmHOe BiIMsSHHE 4YacTedl pa3BHBAIOLIETOCS 3apojbiiia (d3MOpHOHANTbHAS
WHAYKIMS). 3akiajgka TIUlaHa CTPOCHMSI >KMBOTHOTO KakK pe3ylbTaT HepapXUuecKux
B3aMMOJICHCTBUN TreHOB. BiusHue Ha SMOpPHOHAIBHOE pPA3BUTHE PA3IUYHBIX (PAKTOPOB
OKPY’KAlOIEH CPEeIbl.

Poct u pa3ButHe xuBOTHBIX. [TocTamMOproHaneHbIl nepuon. [lpsimoe u Hempsimoe
pasButue. PazButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE NPSIMOTO U HEMPSMOTO pPa3BUTHS, MX PACIPOCTpPAHCHUE B
npupoje. Tunsl pocTta XUBOTHBIX. DakTOPbl PETyISLUUU POCTA KUBOTHBIX M YEJIOBEKA.
Craguy mMocTIMOPHUOHAIBHOTO Pa3BUTHUS y KUBOTHBIX W YeloBeka. [lepuoasl oHTOreHe3a
yesoBeka. CTapeHue u cMepTh Kak OMOJIOTHYEeCKUE MPOLECCHI.

PasmHokenue u pazsute pacrenuid. ['ametogut u copoput. Meiio3 B KU3HEHHOM
nukie pacreHuit. OOpa3oBaHue cCIOp B Mpollecce Meio3a. ['ameToreHes y pacTeHHU.
OmnnonoTBOpEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OIUIOJAOTBOpPEHUE Yy
IIBETKOBBIX pacTeHuii. OOpa3oBaHHe U pa3BUTHE CEMECHHU.

MexaHu3MBbl peryJsiii OHTOI€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. [llneman.



Tabmuuber u  cxemsl: «BereratuBHoe pa3smHOkeHHe», «Tumsl Oecmonoro
pa3MHOXEHUs»,  «Pa3MHOXKEHHME  XJIAMHMIOMOHAIb»,  «Pa3MHOXEHHME  3BIJVIEHBI»,
«PazmHOXeHUE TUApPB», «Meho3y, «XpomocoMmel», «[amertorenes», «CtpoeHue
AWLIEKIIETKU U cliepMaTo3ou1a», «OCHOBHBIE CTaquu OHTOreHe3a», «lIpsamoe u Hempsmoe
pazButue», «PaszBurne manckoro xyka», «Pa3Butme capaHum», «PasButue IArymkmn»,
«/IBOMIHOE OIIOOTBOPEHHE Yy LIBETKOBBIX pacTeHMi», «CTpOoeHHE CEMSH OJHOAOJIBHBIX U
JIBYIOJIBHBIX PAaCTeHUI», KWU3HEHHBIM LMKI MOPCKOW KamycTeD», <«OKM3HEHHBIH IUKII
Mxa», «JKH3HEHHBIN HUKII NAaOPOTHUKAY, «KU3HEHHBIN LUK COCHBD).

OOopynoBaHue: CBETOBOM  MHUKPOCKOI, MMKpONpenaparbl  SHLEKIETOK U
CIIEpPMATO30M 0B, MOZIENb «L[MKII pa3BUTHSA JATYIIKN.

JlabopaTtopnas pabora «/3ydyeHne CTpOEHHs IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax».

IIpakTnueckass pabora «BpIiBIEHHME TNPU3HAKOB  CXOACTBA  3apOJbIILIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIMX PACTEHUN.

Tema 11. I'eHeTHKa — HAYKA 0 HACIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

WcTtopus cTtaHOBIEHUS U pa3BUTUS T€HETUKH Kak Hayku. Pabotel I'. Mennens, . ne
®puza, T. Moprana. Ponb oreuecTBeHHBIX yu€HBIX B pa3BuThu renHetuku. Padorsr H. K.
Konbnosa, H. 1. Basunosa, A. H. benozepckoro, I'. /. Kapnieuenko, FO. A. ®unumnueHko,
H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETHYECKUE TIOHATHS W CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
QJUICTIbHBIE TEHbI, AJIbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIM U PELECCHUBHBIM IPU3HAK,
rOMO3HUI0Ta, TE€TEePO3UroTa, YUCTas JUHHS, THOpHIbl, TeHoTurn, ¢eHotun. OCHOBHbBIE
METO/]Ibl FTEHETUKU: THOPUOTOTUYECKUHN, IUTOTOTUYECKUH, MOJIEKYIISIPHO-T€HETUYECKUM.

JeMoHCcTpanu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A.
H. benozepckuit, I'. [I. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeer-PecoBckuii.

Tabmuupe! U cxembl: «MeTobl TeHETUKNY, «CXeMBbI CKpELTUBaAHUS.

JlabopaTopHas padora «J/Ipozoduna kak 00bEKT FreHETUIECKUX UCCIIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. IlepBbiii 3akoH MeHaens — 3aKOH eIuHO0Opa3us

ruopuaoB nepBoro mnokosieHus. IIpaBuio nomuHupoBaHus. Btopoil 3akoH Mennpens —



3aKOH  paculeIuieHusi  npu3HakoB.  lluTonoruyeckue  OCHOBBI ~ MOHOTHMOPHUIHOTO
CKpelIMBaHus. [ umores3a 4MCTOTHI TaAMET.

Ananmmzupymoniee  ckpemuBaHue. [IpoMexxyToOdHBIM — XapakTep HacieIOBaHMUS.
Pacuiennenre npu3HakoB NpU HEMIOJIHOM TOMUHUPOBAHUH.

JurubpunHoe ckpemuBanve. Tpetuil 3akoH MeHJenss — 3aKOH HE3aBUCHMOTO
HacJIeIoBaHus MpU3HAKOB. [uTomornueckre OCHOBBI AUTUOPUTHOTO CKPEIIUBAHMUS.

CuennenHoe HacinenoBanue npuszHakoB. PabGorsr T. Moprana. CuernseHHoe
HAcJEJOBaHUE TE€HOB, HAPYIICHHE CIEIUICHUS MEXIy TIeHaMU. XPOMOCOMHAs TeOpus
HACJIEACTBEHHOCTHU.

I'enetnka mnona. XpOMOCOMHBIM MEXaHM3M ONpEACICHHs Ioda. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII U rereporaMeTHblid Moil. ['eHeTndeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnegoBanne npu3HaKkoB, CHEIJICHHBIX C MTOJIOM.

I'enotun kak menoctHas cuctema. IlnefioTponus — MHOXKECTBEHHOE JI€MCTBUE T'eHa.
MHOKeCTBEHHBIN ajuienn3M. B3auMoericTBre HeauienbHbIX T€HOB. KOMIIIIEMEHTapHOCTb.
Onucra3. [lonumepus.

['eHeTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX WU 4YEJIOBEKa, a TaKXKe
(U3HOTIOTHYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHBHBIX (QyHKIUN. [eHernueckue
MEXaHU3Mbl CHMOUOTE€HE3a, MEXaHU3MbI B3aUMOJICHCTBHSI «XO35UH — MAPA3UT» U «XO35TUH —
MUKpOOHOM». ['€HeTHYecKrne acheKThl KOHTPOJS W M3MEHEHHS HACIeJICTBEHHOU
UH(GOpPMAIIUU B TTOKOJICHHUSIX KIIETOK M OPTaHU3MOB.

JdemoHcTpanuun

[Toptpetsr: I'. Menpaens, T. Mopran.

Tabmuuer 1 cxembl: «llepBbiii U BTOpoil 3akoHBl MeHnaens», «Tperuil 3akoH
Meunpens»,  «AHaIM3Upyliee  CKpemuBaHue»,  «HemonHoe — qoMUHHpOBaHUEY,
«CrerieHHOe Haclie[oOBaHWe MPHU3HAKOB y Apo3oduibl»y, «l'eHernka momnay, «Kapuorumn
yenoBekay, «Kapuotun apozoduns», «Kapuotun ntunb», « MHOKECTBEHHBIN aJICTU3MY,
«B3anMoaeiicTBHE TEHOBY.

OGopynoBanue: MOJEb JJIA JEMOHCTpPAIlMd 3aKOHOB €IWHOOOpa3us THOPUIIOB
MEPBOTO TOKOJICHUSI W PACHICIUICHUS] MPU3HAKOB, MOJEIb JUIsl JEMOHCTpaluu 3aKoHa
HE3aBHUCHUMOIO HAacJeJOBaHUsl MPU3HAKOB, MOJIEIb ISl JEMOHCTpAalMU CLEIUIEHHOTO

HacJIeIOBaHUsl IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKporpenapar: «Jpo3odunay.



IpakTHyeckas padora «3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

IIpakTnueckass padora «/3yueHue pe3yiabTaTOB AUTHOPHUIHOIO CKPEILMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3axK0HOMEPHOCTH U3MEHYNBOCTH

BiaumonelictBue reHoTuna u cpesl npu GopmupoBanuu ¢peHorumna. MIsMeHYMBOCTD
npu3HakoB. KaudecTBEHHbIE MW KOJMYECTBEHHBIE NPU3HAKH. BuHIbl HW3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACJIEICTBEHHAS.

Monudukanuonnas U3MEHYUBOCTb. Pons  cpenbl B dbopMupoBaHUH
Moau(UKaIMOHHON H3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuauuoHHbI psg u
BapualonHas kpunas (B. Moranncen). ColicTBa MOAH(PUKAITMOHHON U3MEHUUBOCTH.

['enoTunnueckass U3MEHYMBOCTh. CBOMCTBA T€HOTHIUYECKON M3MEHUYMBOCTH. Buabl
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHas wu3MEHYMBOCTHb. MeHo3 ©  TMOJOBOM MpoOIEecC — OCHOBa
KOMOMHATHBHOM HW3MEHYMBOCTU. PoNb KOMOMHATHBHOW W3MEHUMBOCTH B CO3JIaHUU
TeHETUYECKOT0 Pa3HooOpas3us B Impeieax OJHOTO BUA.

MyTanronHass U3MEHYUBOCTh. BUIIbI MyTanuii: r€eHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE U MHAYUHUPOBAHHBIE MYTalUU. SIIEpHBbIE M IUTOIUIA3MAaTUYECKUE MYyTalUu.
Comarnueckue U mosuoBble MyTaluu. [[puurnHbl BOSHUKHOBEHHs MyTaluuid. MyTareHsl U ux
BIMSHME HA  OpPraHu3Mbl. 3aKOHOMEPHOCTH  MYTAIlMOHHOTO  MpoIecca. 3aKOoH
TOMOJIOTHUECKUX PsIIOB B HacieacTBeHHON m3meHunBoctu (H.W. BaBuion). Buesnepnas
W3MEHUYHUBOCTb U HACJIEACTBEHHOCTD.

Onuzenemura u dSNUSEHOMUKA, POlb INULEHEMULECKUX (AKmMopos 8 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JeMoHCcTpanu

IToprpertsr: I'. ne ®pus, B. Noranucen, H. 1. Basuios.

Tabmuier 1 cxembl: «Buabsl m3MEeHUHBOCTY, «MoaudpuKalnoHHas U3MEHUYUBOCTHY,
«KomOMHaTUBHAsT HM3MEHUMUBOCTHY, «Meho3», «OmiogoTBopenue», «l eHeTHdeckue
3a00JIeBaHUS YEIOBEKay, «BUIbI MyTaIuii».

O6GopynoBaHuE: KUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHHUH, PUCYHKU

(poTorpadun) KUBOTHBIX C PA3TIUYHBIMU BUJAMHA U3MEHUYHNBOCTH.



JlabopaTtopHas paGora «lccrnenoBanue 3aKOHOMEPHOCTEW MOIU(DHUKAITMOHHON

n3MeHYUBOCTH. [locTpoeHne BapuallMOHHOTO psAZla ¥ BApUALIMOHHON KPUBOW».
IIpakTnueckas padora «Myranuu y 1po30(uisl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. I'eHeTHKA YeT0BeKa

Kapuorun gyenoseka. MexayHapoaHas IporpaMMa HCCIeI0BaHMs TeHOMA YeI0BeKa.

Metonasl N3YUCHUA T'CHCTUKHU YCJIOBCKA: FeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ,
HHTOFCHCTH‘ICCKHﬁ, HOHYJ'IHI_II/IOHHO-CT&THCTH'—ICCKHﬁ, MOHGKYJIHPHO-FGHCTI/I‘IGCKI/Iﬁ.
COBpeMeHHOC OIIpCACIICHUC I'CHOTHUIIA: ITOJIHOI'CHOMHOC CCKBCHUPOBAHHUC,

TCHOTUITMPOBaHKE, B TOM unciie ¢ momoiipto [1I[P-ananu3a. HacnencreeHHbie 3a001€BaHUS
yenoBeka. ['@HHbIe M XPOMOCOMHBIE OOJE€3HHM 4YeloBeKa. boyie3HW ¢ HacleICTBEHHOU
MPEIPaCIIONOKEHHOCThIO. 3HAYEHHWE MEAMIIMHCKOW TEHETUKH B TMPEJOTBPALLICHUH U
JICUCHUH FeHETHYECKUX 3a00JICBaHHI YyeJIOBEKa. Meauko-reHeTUIECKOe
KOHCyJIbTUpOBaHUE. CTBOJIOBbIE KJIETKHU. [IOHSATHE «TrE€HETUYECKOTro Tpy3a». DTHYECKHE
ACIeKTHI UCCIIEIOBAHUM B 00IaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnyeckue (akTOpHI MOBHIIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3HUECKOMY
1 XUMUYECKOMY 3arpsi3HEHUIO OKpY»Karole cpenpl. ['eHeTndeckas nmpeapacnoiioxKEHHOCTh
YeJIOBEeKa K IaTOJOTHUSIM.

JeMoHCcTpanu

Tabmuuprt u cxembl: «Kapuotun uyenoBeka», «MeTonbl U3y4YEHUS] TEHETHKHU
yeroBekay, «I eHeTrnueckue 3a001eBaHUs YCIIOBEKAY.

IIpakTHyeckas padora «CocTaBiieHHE U aHAJIA3 POJOCIOBHONY.

Tema 15. Cesiekuusi Opranu3smMosn

JlomecTuKalus U CeNeKIUA. 3apoKACHUE CEIeKINH U TomecTukanuu. Yuenue H. U.
BasunioBa o lleHTpax NpOUCXOXKIEHUS U MHOrooOpasusi KyJbTypHbIX pacTeHuid. Poib
CEJIEKIIMU B CO3JJaHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX. COpT, mopoja, mramMmm. 3aKoH
rOMOJIOTUYECKUX PSJ0B B HacieacTBeHHOW naMeHunBoctu H. M. BaBuiioBa, ero 3HaueHnue
JUTSL CETIEKIIMOHHOM PabOTHI.

Metoasl  CceNeKIMOHHONW  paboThl. VICKyCCTBEHHBIH  OTOOp: MAaCCOBBIH WU
WHJMBHUyaJdbHBIN. DTanbl KOMOWHAIIMOHHOW cenekuuu. VcnblTaHne npou3BOAMUTENEH MO
notoMcTBy. OTOOp MO T€HOTHITY C IMOMOIIBIO OIEHKH (PEHOTUIA TIOTOMCTBA M OTOOpP IO

reHOTHITY ¢ moMolbio aHanu3za [JHK.



NckyccTBeHHBIN MyTareHe3 Kak METO]l CEJIEKIMOHHOM paboThl. PagmanuoHHBIN U
XUMHUYECKHM MyTareHe3 KaK HMCTOYHHK MYTallMid Yy KyJIbTYpPHBIX (OpPM OpraHHU3MOB.
Hcnonp30BaHNE TEHOMHOIO pPENAaKTHPOBAaHUS M MeETOAoB pekomOuHaHTHBIX JIHK nms
MOJIyYEHUSI NCXOJAHOTO MaTepHalia Jijisl CEJIEKIINH.

[Tonyuenue mnonuruionoB. BHyTpuBHmoBas rulOpuauzanus. BIu3kopoiCTBEHHOE
CKpelmMBaHue, wWiM uHOpuaAMHT. HepojacTBeHHOe CKpelMBaHHe, WIH ayTOPUIMHT.
I'etreposuc u ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
ruOpuanzanus. [IpeogoneHune Gecrioaus MEXBUAOBBIX THOPUIIOB. JJOCTHIKEHUS CelIeKIUU
pacTeHUM U )KUBOTHBIX. «3e1E€HAS PeBONIOYUSY.

CoxpaHeHME W HW3YyYEHUE TEHETHYECKHX PECYpPCOB KYJIBTYPHBIX PACTCHUH W HUX
JTUKUAX POAWYEH JUIsSl CO3/IaHMs HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIIICTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpagienue 2eHemudecKumMu pecypcamis CenbCKOX03AUCMBEHHbIX U
NPOMBICTIOBBIX HCUBOMHBIX 8 YENAX YIYUUEHUS CYUeCmEVIOuWux U CO30aHUsl HOBbIX NOPOO,
JUHULL U KpOCCO8, 6 MOM 4YUCle C HPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anull, nepedosvix uoell U nepCneKmuBHbIX MexHOL02UIL.

JleMoHCcTpanu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. J{. Kapneuenko, II. I1. JIykpsHeHko,
b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxembl: «LleHTpbI TPOUCXOKIACHUS U MHOTO0Opa3usi KyIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON M3MEHUYMBOCTHY, «METObI
cenexkuuny, «OTaanéHHas rudbpuauzamnus», « MyrareHes».

JlabopaTtopHass pabGora «l3yueHue COPTOB KyJIbTYPHBIX PAcTEHUW U TOPOL
JIOMAIIHUX )KUBOTHBIX).

JlaGoparopHast padora «/3yueHrne METO0B CEEKIUU PACTEHUI.

IIpakTHyeckas padora «IIpuBrBKa pacTeHUI».

Jrekypeusi «OCHOBHBIE METOABI U JOCTHUKEHHS CEJICKIIMU PACTEHUU M KMBOTHBIX
(Ha CEJNeKIMOHHYIO CTAaHIUIO, IUIEMEHHYIO (EepMy, COPTOMCHBITATEIBHBIA YYacTOK, B
TETJINYHOE XO3SIMCTBO, B JTAOOPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHSI 1 CHHTeTHYECKAsI OMOJI0THS

OOBEKTHI, UCTOIb3YEMbIE B OMOTEXHOJIOTHUU, — KIIETOYHBIC U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, UX XapaKTepHUCTHKA. TpamuiinoHHas OUOTEXHOJIOTHS: XjeboreueHue,

NOJYyYeHHE KHUCIOMOJIOUYHBIX NPOAYKTOB, BHHOAETHE. MHUKPOOHOIOTHYECKUN CHHTE3.



OOBEKTBl MHMKPOOMOJOTHYECKUX TexHoiorui. IlponsBonacTBo Oenka, aMUHOKHCIOT U
BUTaMUHOB.

Co3aHue TEXHOJOTMA M HHCTPYMEHTOB IIEJICHAIIPABICHHOIO M3MEHEHUs W
KOHCTPYUPOBAHHMsSI T€HOMOB C LENbI0 IIOJYyYEHUs OpPraHU3MOB M HMX KOMIIOHEHTOB,
COJIepKalllMX HE BCTpEYaroIIMeCs B MPUPOJIe OMOCUHTETUYECKUE MYTH.

Knerounas wuHxeHepus. Meroabl KyJdbTypbl KIETOK M TKAaHEW pAaCTEHUH W
#KuBOTHbIX. Kprobanku. Comarnueckass ruOpuau3anvs M COMAaTUYECKUH IMOpPUOTEHE3.
Hcnonp30BaHue ramionzioB B CEIEKUUN pacTeHul. [lonyuenue MOHOKIOHANbHBIX AQHIMUMEI.
Hcnonvzoeanue  MOHOKIOHANbHLIX U NOAUKIOHANbHLIX — aumumen 6  MeOuyune.
HckyccTBeHHOE  OIUIOJOTBOpEHHE. PEKOHCTpyKUHMsS AWLEKIETOK U KIOHHPOBaHUE
KUBOTHBIX. MeToa  TpaHCIUIAaHTALUMU  sJep KIETOK. TexHonozuu  0300posieHus,
KYTbMUSUPOBAHUS U MUKPOKIOHANbHO20 PA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCcOMHasi W TIeHHas MHXEHepus. VICKyCCTBEHHBI CHHTE3 T€Ha W
KoHCTpyupoBanue pekoMOuHaHTHbIX JHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTnkeHuss U NEPCIEKTUBBl XPOMOCOMHOW M T€HHOM HMHYKEHEPHH. ODKOJOTMYECKHE U
TUYECKUE NMPOOIEMbl T€HHONW UH)KEHEPUH.

Menununckue OuotexHomoruu. Iloctrenomuas wudpoBas wmeauiuua. [1I[P-
TUarHocTuka. MeTaboJOMHBIN aHaIN3, TCHOIEHTPHUUECKHU aHaIu3 MPOTeOMa YeioBeKa JJis
OLICHKU COCTOSIHHSI €T0 3/10pOBbs. Vcronb3oBaHue CTBOJOBBIX KJIETOK. TapreTHasi Tepamnus
paka. 3D-OuommxkeHepus s pa3pabOTKH  (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TE€XHOJIOTUH, CO3/JaHUSI KOMIUIEKCHBIX TKaHEH COYETaHUEM TEXHOJOTUH TPEXMEPHOIo
OuvonpuHTHHTa U cKadoaanHra Ui peleHus 3a/1a4 MepCoOHANN3UPOBAHHON METUIMHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 00ecrieueHnsi KOMOMHUPOBAHHON 3aIUThI OT
Bo30Oynuteneit OPBU, ycraHoBieHHe MONEKYISIPHBIX MEXaHU3MOB (PYHKIIMOHUPOBAHUS
PHK-conepkamux BHPYCOB, BBI3BIBAIOIIMX OCO0O0 OmMacHbIe 3a00JICBaHUS YEJIOBEKA H
KUBOTHBIX.

JdemoHcTpanuun

Tabmuupt u cxembl: «Vcnonap30BaHHE MUKPOOPTaHM3MOB B IPOMBIIIIICHHOM
pOU3BOJICTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXEHEpUs».

JlaGopaTtopHas pa6ora «/3yueHue 00beKTOB OMOTEXHOIOTHUI.

IIpakTHyeckas padora «lloaydeHre MOJTOYHOKHUCIBIX POJTYKTOBY.



Jkckypeusi  «buorexHonorus —  BaxHeWIIas — MNPOU3BOJAMTENIbHAS  CUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IPOU3BOJCTBO).

11 KUIACC

Tema 1. 3apoxneHue u pa3BUTHE IBOJTIOIUOHHBIX NpeAcTaABIeHUIl B 0M0JIOTHI

OpomonmonHas Tteopuss Y. JlapBuna. IIpennoceuiku BO3HUKHOBEHHS JapBUHU3MA.
JKu3np 1 HayuHas nesrenbHOCTh Y. JlapBuHa.

JBuwokyunme cuibl 3Bomonuu BugoB no Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTD
Pa3MHOXKEHHUSI OpraHU3MOB, HACJIEACTBEHHAas M3MEHUYUBOCTb, OOphOa 3a CyIlecTBOBaHHE,
€CTECTBEHHBIN 1 HCKYCCTBEHHBII 0TOOD).

Odopmnenue cunternueckon teopuu sBomtonnu (CTD). HeiirpanbHas Tteopus
sBomtorui. CoBpeMeHHasi SBOJIIOLIMOHHAST OMOJIOrHs. 3HaUeHHUE BOJIOLHMOHHONW TEOpUU B
(GbopMUpPOBaHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCcTpanu

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe,
Y. Hapsun, C. C. Yerepuxos, . . HImansraysen, [Ix. Xongein, . K. benses.

Tabmuubr u cxembl: «Cucrema xuBoi npupoas! (no K. Jlunuero)», «JlectHuua
KuUBbIX cyuiecTB (o Jlamapky)», «Mexanusm GOpMUpPOBaHUS TPUCHOCOOJICHUN Y
pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapuipyra nyremectBus Y.
Hapsuna», «Haxonxku Y. [apsuna», «®opmbl 00ppObl 3a cymiecTBoBaHHe», «Ilopoas
ronyOeit», «MHoroobpasue KynbTypHbIX (opm kanmycte», «llopombl momamrHHX
XKUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BU0B (10 Y. [lapBuHy)», «Cxema COOTHOILIEHUS
JBIKYIUX CHJI IBOJIIOLIMN», « OCHOBHBIE ITOJIOKEHUS CUHTETUUECKON TEOPUU IBOJIIOLIUN.

Tema 2. Mukpo3BoII0LHS U €€ pe3yJIbTAThI

[Tonynsuus Kak snemMeHTapHas equHuIa 3Botouu. COBpeMEHHbIE METOAbl OLIEHKU
IEHETHYECKOr0 pa3HooOpa3uss M CTPYKTypbl mnomymsauuid. M3meHenue reHodoHIa
MOMYJISIMY KaK 3JIEMEHTapHOE SBOJIIOLMOHHOE SIBICHHE. 3aKOH T€HETUYECKOr0 paBHOBECUS
Jlx. Xapau, B. Baitn6epra.

DOnemeHTapHble (AKTOPBI (ABMKYIIME CHIIBI) ABOMIONUHU. MyTallMOHHBIM Tpolecc.
KomOunaTuBHas u3MeHUnBOCTh. Jlpeiid reHoB — cirydaliHble HEHANpaBICHHbIE U3MEHEHUS
4acTOT ajiesiel B momynsanusx. DPQGeKT ocHOBATENS. Dhghekm Oymuliouno2o 2opavliuiKa.

CHudiceHue cenemuuecko2o pazHooopasusn: npudunsl u cieocmeus. Ilpossnenue sghgexma



Opeligha 2eHoé 6 Oonvwux u manrelx nonyasayusx. Mwurpauuu. W3omanus MOMyISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs ), Onooruyeckas (pernpoayKTUBHA).

EctecTBeHHbIN 0TOOp — Hamnpapisomuil GakTop 3BoIOUUA. DPOPMBI €CTECTBEHHOTO
oTOopa: JBWXKYIIUH, CTAaOMIM3UPYIOMMKA, pa3phiBaOmui (Au3pynTuBHBIN). [lomoBoii
0oTOOp. BO3HMKHOBEHME U 3BONIOIUS COLIMATILHOTO TIOBEICHUS ’KUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yiabTaT MUKpPOABOJONMHA. BO3HUKHOBEHME
npucnocoOseHuii 'y  opraHu3moB. Apomop¢o3bl M uauoadantauuu. [Ipumepst
npucrocoOJIeHU y opraHu3MoB: Mopdosorudyeckue, pusnogoruyeckue, OMOXUMUYECKUE,
noBejieHYeckre. OTHOCUTENBLHOCTH MPUCITOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u  crTpykTypa. BupmooOpa3zoBaHue Kak  pe3ysibTaT
MUKpo3BoItonuu. M3omsmus — wirodeBoid (aktop BumooOpazoBaHus. Ilytu u crocoObl
BUJ1000pa30BaHUS: aJIONaTPUIECKOE (reorpaduueckoe), CHUMITaTPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJHIUIONAM3AIMs, Tudpuauzanus). JIuTenbHOCTh
HBOJIFOLIMOHHBIX ITPOLECCOB.

Mexanu3msl pOpMUPOBaHUS OUOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BomOIMOHHON OHMONOTHMM B pa3pabOTKE HAay4YHBIX METOJOB COXpaHEHUS
OouopazHooOpa3usi. MUKpPOIBOIIOLUS U KOIBOIIOLUS Mapa3uTOB U UX X034€B. MeXaHU3MbI
dbopMHUpPOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM H CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuuel u cxemsl: «MyTallmOHHAsT U3MEHYUBOCTBY, «llomynsiMoOHHas CTPYKTypa
BUIa», «CxeMa mposiBIeHUS 3aKoHa Xapau—BaitHOepra», «/IBHKyIIHe CHIIBI SBOIIOIUN,
«IKonoruueckasi U30JAIMsS MOMyJISAIuil ceBaHCKoU (openny, «I'eorpadudeckass U30IAIUS
JUCTBEHHUIBI CUOMPCKOM M JIMCTBEHHMIIBI Jaypckoi», «[lomyasiquoHHbIE BOJHBI
YHUCICHHOCTH XUIIHUKOB U XepTB», «CxeMa NEHCTBHs €CTECTBEHHOro 0TOopay, «DPopmbl
O00opbOBI 3a cymiecTBoBaHHUe», «HAYyCTpuanbHbIl MenaHusm», «KuBble HCKOMaeMbIey,
«IToxpoBUTENBCTBEHHAS] OKpacKka >KUBOTHBIX», «[Ipegynpexaaroimasi okpacka KUBOTHBIX,
«Dusnonoruyeckue  agantauum»,  «lIpucrnocoOreHHOCTH ~ OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buasl-qBoitHUKN», «CTpyKTypa BuAa B IPUPOIEY,
«CnocoObl  BupooOpazoBanus», «leorpadpuueckoe BumooOpa3oBaHue TPEX BHUAOB
JaHABIIIeH», «OKOJIOTHYeCKOoe BUA000pa3oBaHME BHUAOB CcHHHID, <«llomummounas

pactenuiiy, «KamycTHO-penednslii THOpHIY.



O6opynoBaHue: repOapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dydelia IITUI] U 3Bepei
C MpUMEPAMH PA3THYHBIX MPUCIIOCOOTCHHM, dYydela MTHUIl M 3BEpei pa3HBbIX BHJIOB,
repOapuu pacTeHHI OJIU3KUX BUJOB, 00pa30BaBIIMXCS Pa3IMUYHBIMU CIIOCOOAMH.

JlabopaTopHas pabdota «BrlsiBIeHne N3MEHYUBOCTH Y 0CO0€i OJJHOTO BUIaY.

JladbopaTopHass padora «llpucnocoOneHuss OpraHU3MOB U HMX OTHOCHUTEIIbHAs
1e1ecCO00Pa3HOCTh.

JlabopaTopHas padora «CpaBHEHHE BUJIOB IO MOP(POJIOTHYECKOMY KPUTEPHIO».

Tema 3. MakpoaBoJironus 1 eé pe3yJbTaThl

Meroabsl wu3ydeHHs MakKpol’BOdOUUH. [lalleoHTONOrMYecKHe METONbl HU3Y4YEHUs
sBoonnu. [lepexoansie Gopmbl U GUIOrEHETHUECKHE PSAIbl OPTaHU3MOB.

buoreorpaduueckre meronsl uzydeHus sBoitonnu. CpaBHeHue (iopbl U (QayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3eMian. BUapI-oHIEMUKHA U PEITUKTHI.

OMOpPHOJIOTHYECKUE ¥ CPaBHUTEIBHO-MOP(OJOTHYECKUE METOIbl  U3YUYCHHUS
ABOJIIOLMM.  ['€HEeTMYecKHMe  MEXaHM3Mbl  3BOJIOLMM  OHTOr€HEe3a U MOSBJICHUS
HBOJIIOLIMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PynnMeHTapHbIE
Oopranbl U aTaBU3MblL. MOJEKYISIPHO-TEHETUYECKHE, OMOXMMHYECKHE M MaTeMaTU4YeCKUe
METOJIbl U3y4yeHUs 3BOJIOLMU. ['omonornunbie reHbl. COBpeMEHHbIE METOJIbI MOCTPOEHUS
(UITOTeHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBWJIa) OBOJIOUUU. [IpuHyun cmeHvl QYHKYUI.
HeobOpatumocTts 3BoOIMK. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB ABOTIOIIUH.

JemMoHCcTpanu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mroinep, 3. ['ekkens.

Tabmuubl U cxembl: «DUITOTCHETHYECKUN PAJ  JIOMAAN», «APXEONTEPUKCH,
«3Bepo3yObie smiepb», «Cteronedansi», «Punnodurer», «CeMeHHbIE TANOPOTHUKNY,
«buoreorpaduueckue 30HbI 3emuny», «Jlperid koHTHHEHTOB», «PenukTb», «HauampHbie
CTaud SMOPHOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX JKHUBOTHBIX», «[ OMOJOTHYHBIE U
aHAJIOTMYHbIE OpraHbl», «PyTuMeHThD», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YeIOBEKa U
muMIan3ey, «l TaBHbIe HapaBISHUS dBOTIONUNY, «O0IIMe 3aKOHOMEPHOCTH YBOJTFOIII.

O6opynoBaHue: KOJUICKINH, repOapru, MyJIs KN UCKOTIAEMBIX OCTaTKOB OPTaHU3MOB,
MYJSDKM  TOMOJIOTHYHBIX, aQHAJOTUYHBIX, PYJAUMEHTapHBIX OpPraHOB W aTaBU3MOB,

KOJJICKIIUM HACCKOMBIX.



Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HU HA 3eMJie

HayuHble runores3sl MpOUCX0XKICHUS KU3HU Ha 3emie. AOGHOreHe3 M MaHCIEPMHUS.
JloHay4HbI€ MIPEACTABICHUS O 3aPOXKACHUN )KU3HU (KpeallMoHn3M). ['unoresa nmocTossHHOTO
CaMO3apoXKJACHUs XKU3HU U €€ omnpoBepkeHue omnbiTamu @. Penu, JI. Cnamnannanum, JI.
[Tactepa. [TpoucxoxaeHue >XM3HA U aCTPOOUOIIOTHS.

OcHoBHBIE JTambl HeopraHudecko sBoitouuu. IlmanerapHas (reosnoruueckas)
ABOJIIOLMA. XUMHUUYECKasi 3BOJIONMUSA. AOHOTEHHBI CHHTE3 OpPraHMYEeCKHUX BEIIECTB W3
Heopranndeckux. OnsiT C. Musnepa u I'. FOpu. O6pa3oBanue moiuMepoB U3 MOHOMEPOB.
KoanepBatnas runore3a A. M. Onapuna, runoresa nepsuuHoro OynsoHa JIx. Xomjaeiina,
reHetudeckas runoteza I'. Mémnepa. Pubo3umer (T. Uek) u rumoteza «mupa PHK» V.
['un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIICTKH.

Hcropus 3emsmm m Metonel €€ m3ydeHus. lMckonmaemble OpraHMYECKHE OCTaTKH.
['eoxpoHomoruss u €€ wmetonpl. OTHOCHTENbHAsT M a0COJIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHONIOrHYECKas NIKaja: S0HbI, 3PbI, IEPUOABL, STIOXH.

HauanpHble »Tanbel opraHumdeckoi sBojtouuu. llosiBieHMe U 3BOMIOLMS MEPBBIX
KJIETOK. OBoioIus MeTabonu3ma. Bo3HukHOBeHHE mMepBbIX skocucteM. CoBpeMEeHHbBIC
MUKpOOHbIE OWOIUIEHKM KakK aHajor MmepBbIx Ha 3emiie coobmiecTB. CTpOMAaTOIUTHI.
IIpokapHuOThI U 3YKapUOTHI.

[Ipoucxoxaenue dSykapuoT (cuMOuMOreHe3). BOJIOLMUOHHOE IMPOUCXOKICHUE
BUpPYyCOB. lIpoHMcX0XaeHHME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHHME OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl SBOJIOIMHU BBICIIUX pacTeHUil. OCHOBHBIE apoMOpP(}O3bl paCTECHUIA.
Beixon pacrennit Ha cymry. llosiBiieHHME CIIOPOBBIX PAaCTEHUM M 3aBOEBAHME MU CYLIU.
Cemennblie pactenus. [IponcxoxieHre NBETKOBBIX PACTCHUM.

OCHOBHBIE 3TaIlbl IBOJIOLUH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl )KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBpPEMEHHBIX THUIMOB. llepBble
XOpAOBbIE JKUBOTHbIE. JKM3HBP B BOJAE. OBOJIIONMS IO3BOHOUYHBIX. IIponcxoxneHue
am¢pubuit u pentunuil. [IpoucxoxaeHne MIEKONUTAOMUX W OTHUI]. [IpUHIMI KIIIOUEBOTO
apomopdo3za. OcBoeHne 6€Cr03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM U IMEpUOJaM: apXel, MpOTepO30H, Najieo30il,

Me3030i, KaiiHO30M. OOmas XapakTepUCTUKa KIMMAaTra M TeO0JOIMYECKUX IPOLECCOB.



[losiBieHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB. YTIe0Opa3oBaHUE: €ro YCJIOBUS U
BJIMSTHUE Ha Ta30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMHpAaHUS — OKOJIOTMYECKUE KPHU3HUCHl Mpouuioro. IlpuuumHbl U
CIEACTBUS MACCOBBIX BbIMHpaHHil. (COBPEMEHHBIH SKOJOTMYECKUN KpHU3UC, €ro
ocobenHnoctu. [Ipobnema coxpanenus: 6uopaznooOpasus Ha 3emiie.

CoBpemeHHasi cucTemMa opraHudeckoro Mupa. [lpuHIUNBL  KiIaccupuKanuu
oprann3mMoB. OCHOBHBIE CHCTEMAaTHUECKUE TPYIIIBI OPraHU3MOB.

JleMoHCcTpanu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. . OnapuH,
Ix. Xonpenn, I'. Ménnep, C. Muiep, . FOpwu.

Tabmumer m cxembl: «Cxema ombita ®@. Pemnm», «Cxema ombita JI. Ilactepa mo
W3YYEHUIO CaMOo3apokaeHus ku3Hu», «Cxema ombita C. Mwuiepa, I'. IOpu», «Otansl
HEOPraHU4YecKo H3Bosonumn», «l'eoxpoHosnoruueckas Mmkana», «HauanpHble 3Tamsl
OpraHWYecKou 3BoOMOIUN», «Cxema 00pa3oBaHUA DJYKApUOT MYyTEM CHUMOHMOTEHE3ay,
«Cucrema xuBod mpupoab», «CTpoeHue Bupyca», «ApoMopdo3bl pacTEHHI»,
«Punnodure», «OAHOKIETOUYHBIE BOJIOPOCITH», «MHOTOKIETOUHBIE BOJIOPOCIY, «MXWU»,
«ITanopotHukmn», «l'omocemennbie pacTteHus», «Oprassl LIBETKOBBIX pacTeHH», «Cxema
pa3BUTHUA  JKMBOTHOTO  MHpay,  «ApoMopdo3bl  KHUBOTHBIX»,  «lIpocreiimuey,
«KummeynononoctHsie», «Ilnockue uepBuy», «UneHuctonorue», «Peiob», «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Milekonutaromuey, «Pa3BUTHE KU3HU B apXEUCKOU
ape», «PazBuTue XKU3HU B IPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HHU B MAIEO30MCKOUN 3pey,
«Pa3BuTHE JKM3HM B ME3030MCKOU 3pe», «Pa3BuTme XKU3HM B KaWHO30MCKOU 3pey,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuy pacTEHUN Pa3TUYHBIX OT/AENOB, KOJUICKIIUM HACEKOMBIX,
BJIQXKHBIE TPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU UTJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX XKUBOTHBIX, Uy4yella NTHUIl U 3BEPEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJEe3HbIX
MCKONIAEMBbIX, MYJISI)KA OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryaabHas jgabdopatopHasi padora «MonenupoBanue onbiToB Musnepa—tOpu
M0 U3YYEHUIO0 A0MOTEHHOTO CHHTE3a OPTaHUYECKUX COCIMHEHUH B IEPBUYHON aTMocdepe».

JlabopaTopHasi padora «/3ydyeHue U ONMMCaHUE HCKOMAEMBIX OCTAaTKOB JPEBHUX

OpTaHU3MOB».



IIpakTuueckass padora «M3ydeHune ocoOEHHOCTEH CTPOEHHUS PACTEHHUU Pa3HBIX
OTJIEJIOBY.

IIpakTnueckass padora «l3yueHne o0COOEHHOCTEM CTPOEHHSI TMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4yeJa0BeKa — aHTPOIOTeHe3

Pa3nensl 1 3a1a4n aHTPONOIOTrUU. METOABI aHTPOIOJIOTHH.

CraHOBJIEHME TMPEACTABICHUNA O MPOUCXOKJIECHUU YEJIOBEKa. PenurunosHele
B033peHusA. COBpEMEHHBIE HAY4YHbIE TEOPUU.

CxoncTBO 4enoBeKa C JKMBOTHBIMH. CHCTEMAaTHYECKOE IIOJIO)KEHHME 4YEJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKAa C XUBOTHBIMU: CPABHUTEIBHO-MOP(OJIIOTHUECKUE,
IMOpHOIOrHUecKue, PU3N0I0ro-0MOXUMHUYECKUE, MoBeAeHYeckue. OTauuus 4eaoBeKa OT
JKUBOTHBIX. IIpAMOXOKIe€HHEe M KOMIUIEKC CBSI3aHHBIX C HUM Hpu3HakoB. PasBurue
TOJIOBHOI'O MO3ra M BTOPOW CUTHAJIBHON CUCTEMBI.

JBuwkyunme cuibl  ((akTopbl) aHTpoONoreHe3a: OHOJIOTMYECKHE, COIMAJIbHBIE.
CooTHolIeHrEe OHOIOTMYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cTaAuM aHTpornoreHe3a. PaHHue 4enoBekooOpa3zHble  00€3bsHbBI
(IpOKOHCYIBI) U PAHHUE TTOHTHUJIBI — OOIIME MPEIKH YETOBEKOOOPa3HbIX 00€3bsIH U JIIO/ICH.
ABCTpaJIONUTEKN — JIBYHOTHE MPEIKH Jrojiei. YemoBeK yMeblil, MmepBble M3TOTOBJICHUS
opyauil Tpyna. YenoBek MpsAMOXOASIIMNA W NEPBBIA BBIXOA JOJEH 3a mpeneibl AQpuku.
UenoBek renaenbOeprckuii — oOMMi MpeaoK HeaHJEpTaTbCKOrO YeloBeKa U 4YelloBeKa
pasymHoro. YenoBek HEaHIEPTaIbCKUA KaK BHUJ JIIOJECH XOJIOJHOTO KiuMmarta. YemoBek
pa3yMHBI COBPEMEHHOI'O THIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a
npenenamu Adpuku. [TaneoreneTrka u najaeoreHOMHUKa.

DBOIIOLHUS COBPEMEHHOTO YesoBeKka. EcTecTBEHHBIM 0TOOP B MOMYJALMIAX YEIOBEKA.
MytannonHuslii mporiecc ¥ nonuMopdusM. [lonynsimoHHbIE BOJHBI, Jpeid TEHOB,
MUrpauus u «3(pQPextT ocCHOBATENN» B MOMYJISLMIX COBPEMEHHOI'O YeJIOBEKaA.

UYenoseueckue pacel. [lomatme o pace. bosbmme pacel:  eBponeouaHas
(eBpa3miickasi), aBcTpalo-HerpoujHas (dPKBaTOpuaibHas), MOHIOJIOMAHAs (a3UaTCKO-
amepuKaHcKasi). Bpems u myTtu pacceneHus 4eaoBeKa o miaHere. ENMHCTBO 4el0oBEYECKUX
pac. Hayunas HecocTOSTEIBHOCTH pacu3Mma. [Ipucrmoco0ieHHOCTh 4YenoBeKa K pa3HbIM
YCIIOBUSIM OKpYyXarolei cpensl. Brnusinue reorpaduueckoi cpensl u apeiida reHoB Ha

MOp(}oIOTHI0 U GUZHOIOTHIO YEeTIOBEKA.



MexaucuumanHapHble METOAbl B (pru3mueckoil (OMOIOrHUYECcKOi) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. AHTPONOJIOTHSl W  MaJ€OAHTPOIOJIOTHUSl  YEJIOBEUECKUX  IMOMYJIALMIA.
buoconuaneHble  HWCCIENOBAHMS NPUPOABI 4YesoBeKa. lccinemoBaHue  KOIBOIIOLUU
OMOJIOTMYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, 4. 4. Porunckui, M. M. I'epacumos.

Tabmuubsl u cxembl: «MeToabl aHTpornoiorun», «['0JIOBHOW MO3r YeIOBEKay,
«HenoBekoobOpaszHbie 00e3bIHbIY, «CKeJIeT YellOBeKa U CKeNeT MIUMIaH3e», «PylIuMeHThl 1
aTaBU3MbD», «JIBHKYyIIME CHJIBI AaHTPONOTE€HE3a», «DBOJIOLIUOHHOE APEBO YEIOBEKA,
«ABcTpasionurek», «YenoBek ymenbli», «UenoBexk MNpAMOXOmImM», «JIeHUCOBCKUI
yenoBek» «Heannepranbup», «KpomanboHub», «Ilpenku yenoBeka», «ITambl 3BOITIOLUH
YeJn0BeKa», «Pacel uenoBekay.

O6opynoBaHue: MYJSDKA OKaMEHENOCTEH, MPEeMETOB MAaTEepUATbHOU KYJIbTYPHI
MpeAKOB UeloBeka, penpoaykuuu (dororpaduu) kapTuH ¢ MHUGOIOTUYECKUMH U
OUOIEHCKUMHU CIOXKETaMH MPOUCXOXKJIEHUST delloBeKa, (GoTorpaduu HaxoIOK MCKOMaeMBbIX
OCTaTKOB YEJIOBEKa, CKEJET YeJOBEKa, MOJEIb Yeperna 4YeJIOBeKa M 4eperna MIUMIaH3e,
MOJIEJIb KUCTH YEJIOBEKA U KUCTH IIMMIIAH3€, MOJEIN TOPCA IIPEAKOB YEIOBEKA.

JlabopaTopHasi padoTa «l3yueHne OCOOCHHOCTEH CTPOEHHUS CKelleTa YeoBeKa,
CBSI3aHHBIX C MIPSIMOXO0KIACHUEM.

IIpakTHyeckas padora «/3yueHne S3KOJOTUUECKUX aJIallTallkil 4YeTOBEKay.

Tema 6. Jxojormss — Hayka O B3aNMOOTHOUIEHMSIX OPraHU3MOB U
HAJAOPraHU3MEHHBIX CHCTEM C OKPY Kalomel cpeaou

3apokeHue u pa3Butue 3xonoruu B Tpynax A. I'ymbonsara, K. @. Pynee, H. A.
CesepuoBa, 3. I'ekkenst, A. Tencnu, B. H. Cykauésa. Paznensr u 3amaun sxonorun. CBs3b
DKOJIOTMU C APYTUMU HAYKaMH.

MeTtonb! sxonoruu. [ToneBbie HabMOIeHNA. DKCIEPUMEHTHI B SKOJIOTHH: PUPOJIHBIE
u naboparopueie. MonenupoBaHue B 53KOJOTUHW. MOHHUTOPHHT OKPYKAIOUICH CpEIIbl:
JIOKaJIbHBIN, pETHOHATBHBIN U TT100aTbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUM M7 YeloBeKa. DKOJIOTHYECKOE€ MHUPOBO33PEHUE
KAaK OCHOBA CBSI3€H YE€JI0BEYECTBA C MPUPOI0oH. POPMHUPOBAHKUE DKOJIOTHYECKON KYIbTYpPhI U
HKOJIOTUYECKON IPAMOTHOCTH HACEIICHHUS.

JdemoHcTpanuun



[Toptpetsi: A. I'ym6oabsar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B.
H. Cyxkaués.

Tabmuuer m cxembl: «Pasnensl skosormmy, «MeTtoxael skojioruny, «Cxema
MOHMTOPHHIA OKPYXKAIOLIEN CPEbD».

JlabopaTopHas padora «/3yueHne METO0B 3KOJOTUYECKUX HCCIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa oOMTAHUS

OKkojoruyeckue (akToppl M 3aKOHOMEpPHOCTH MX JedctBud. Kiaccudukanus
JKOJIOTUYECKUX (hakTOpoB: abuoTuyeckue, OHWOTHYECKHE, aHTpororeHHsle. OOmue
3aKOHOMEPHOCTH JIeHCTBUSL  3Kojormdeckux ¢akrtopos. IlpaBuno wmunumyma (K.
[Hmnpenrens, 0. JInbux). TonepaHTHOCTh. OBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak sKosorndeckuit axrop. JlelicTBue paszHbIX
YY4aCTKOB COJIHEYHOTO CHEKTpa Ha OPTraHM3Mbl. OKOJOTMYECKHE TPYIIbl PACTECHUN H
YKUBOTHBIX I10 OTHOLIEHUIO K cBeTy. CUTHaNbHas poib cBeTa. GoTonepnoansm.

Temneparypa kak skonoruueckuit gakrop. JeiictBue temmnepaTypbl Ha OPraHU3MBI.
[ToiikunoTepMHble M TOMOHMOTEPMHBIE OpPraHU3MbBl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

BrnaxHocte kak skonoruueckuit  ¢akrtop. Ilpucmocobnenuss pacteHud K
nojiepkaHno BojaHoro Oamanca. Kmaccudukanuss pacTeHMil MO OTHOIIGHUIO K BOJE.
[TpucnocoOneHus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOHWTaHUSI OpPraHW3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, IOYBEHHAs,
IyOMHHAsI TMOJINOYBEHHAs, BHyTpUOpraHu3mMeHHas. DU3HKO-XHUMHYECKHE OCOOEHHOCTH
cpen obutanust opranu3MoB. [IpucrnocoOaeHnst opraHu3MOB K KU3HU B pa3HbIX cpeaax.

buonornueckue purmbel. BHeniHue u BHyTpeHHUE pUTMBbL. CyTOUHBIE M TOJMYHBIE
putMBL. [Iprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KU3HH.

XKuznennoie Gopmbl opraHuzMoB. [loHsTHe o >xu3HeHHOU (opme. JKu3zHeHHBbIE
(dbopMBbI pacTeHUM: JepeBbsi, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE TPaBbl, OJTHOJIETHUE
TpaBbl. JKu3zHeHHBIE (OPMBI JKUBOTHBIX: THAPOOMOHTHI, T'€OOHMOHTHI, a3POOHOHTHI.
Oco0eHHOCTH CTpOEHHS U 00pa3a KU3HH.

buotndeckue Qakropel. Bumsl OHMOTHYECKHX B3aUMOJEWUCTBHIA: KOHKYPECHIIHS,
XHUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapasutusm, Koomepanusi, MYTyallu3M,

KOMMEHcaIu3M (KBapTUPAHTCTBO, HaxJjieOHM4ecTBO). HeTpoduueckue B3aumoaeiCTBUS



(rommueckue, Gopuueckue, Gadbpudeckue). 3HaUCHHE OMOTUYECKUX B3aUMOACHCTBHUM IS
CYILIECTBOBAHUSI OPTraHU3MOB B cpejie ooutanus. [IpuHIINT KOHKYPEHTHOTO UCKITIOYECHHS.

JdeMoHcTpanumn

Tabmuupr u  cxeMbl:  «Okonoruueckue  GakTopb», «CBETOBOW  CIEKTPY,
«IKOJIOTUYECKHE TPYMIbl JKUBOTHBIX [0 OTHOIICHUIO K CBETYy», «TemiokpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE )KUBOTHBIE», « DU3HOTOTHYECKUE aaNTallii KUBOTHBIX»,
«Cpenbl oOWTaHUSI OpPraHu3MoBy», «buonormyeckue putMmbl», <«Ku3HEHHBIE ()OPMBI
pacteHuit», «XKuzHeHHble (HOPMBI KUBOTHBIX», « IKOCHCTEMA HMIUPOKOIUCTBEHHOTO Jiecay,
«Jkocuctema xBoiWHOro necay, «llemu nuTaHus», «XumHuuectBoy, «llapazutuzmy»,
«Konkypenuus», «CumoOnosy», «KoMmmeHncammzm.

O6opynoBanue: repdapuu paCTeHUM U JKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
Pa3IUYHBIX OJKOJOTHYECKUX (HaKTOpOB, TepOapuu CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCITUBBIX  PAaCTEHUN, CBETONIOOMBBIC, TEHENOOWBBIE U  TCHEBBIHOCIIHMBBIC
KOMHATHBIE pPACTeHHs, TepOdapuu W  KOJUICKIIMU  TEIUIONIOOMBBIX, 3UMOCTOUKUX,
MOPO30yCTOMYMBBIX PACTEHUH, dydesia NTHUI] U 3Bepeil, repOapuu pacTeHUM, OTHOCSIIIUXCS
K rurpodutam, kcepoduram, Me3oputam, KOMHATHBIE PACTEHUSI JAHHBIX TPYIII, KOJUICKIIUU
YKUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax, repoapuu U KOJJIEKIIMH PACTCHUM U )KUBOTHBIX,
00NaIafoMX YepTaMu MPUCTOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM KU3HU,
repOapyu U KOJUICKIIMU PACTECHUN U JKMBOTHBIX PA3JIUYHBIX KM3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YIACTBYIOIIHUX B PA3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHasi padora «BbisiBIeHHE NPUCTIOCOOJICHUIT OPraHU3MOB K BIIUSHUIO
CBETay.

JlabopaTopHasi padora «BbIssBICHHE NPUCIIOCOOJICHUI OPraHU3MOB K BIUSHUIO
TEMIIepaTypPhI».

JlabopaTopHas padoTra «AHATOMUYECKHE OCOOEHHOCTH PACTEHHI M3 Pa3HBIX MECT
0oOUTaHU.

Tema 8. JkoJ10rust BUIOB ¥ MOMYJIAUIA

DKOJIOTUYECKHE XapaKTePUCTUKH mMomyisiuu. [lomynsmuss kak OuoJiorHueckas
cuctema. Poiib HEOTHOPOAHOCTHU cpeibl, (PU3uIecKuX 6apbepoB U 0COOEHHOCTEH OMOJIOTHU
BUJOB B (OPMUPOBAHHWH MPOCTPAHCTBEHHOW CTPYKTyphl monyisiiuid. OCHOBHBIE
MOKa3aTeNM TMOMYJISIUNA: YUCIEHHOCTh, TUIOTHOCTb, BO3pAacTHAas M TIOJIOBas CTPYKTYypa,

POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIMSL.



Okojorudeckass CTpykrypa mnomnyisiuud. OILleHKa YHCJIEHHOCTH  MOIYJISILUM.
Junamuka mnonynsauuu H €€ peryiasiuud. buoTHueckuii TMOTEHUMAan MOMYJISLHH.
MonenpoBanue quHaMuKH nonyssiiuuu. Kpusele pocta uncinenHocty nonynsauuu. Kpussie
BBDKMBAHUS. Perymisiusi 4UCIEHHOCTH MOMYJALMA: posib (PAKTOPOB, 3aBHUCIIIUX U HE
3aBHUCSIIMX OT IUIOTHOCTH. DKOJIOTHYECKHE cTpareruu BuaoB (I- u K-ctparerun).

[Tonsitue o0 sKkonoruueckoi Huie Buaa. Mectrooburanue. MHOroMepHass MoJeib
skonornyeckor HumM  JOk.M.  XarumHcoHa. Pa3Mepbl  DKOJIOTrMYECKOW  HMIIH.
[loTeHumanpHas U peaan30BaHHAs HULLIU.

Bua xak cucrema nonmynanuil. Apeansl BUIOB. Buabl U UX XKU3HEHHBIE CTPATETHUU.
DKOJIOTMYECKNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEJECHUS W MHUIpaluil >KUBOTHBIX. buoliornueckue HHBA3UU
Yy’>KEPOJHBIX BUIOB.

JleMoHCcTpanu

[Toptper: Jx. . XaTunHCOH.

Tabmuuet U cxembl:  «DKOJOTUYECKHE  XAPAaKTEPUCTUKHU  TOMYJISLUNY,
«IIpocTpaHcTBeHHast CTpyKTypa Homyiasuuu», «Bo3pacTHble nUpaMuAbl MOMYJISLIHN,
«CKOpOCTh 3acelieHHs TIOBEpXHOCTH 3€MJIM pa3ju4yHbIMU OpraHusmMamm», «Mojaenb
skoJsiorndeckoi Humm [[x. M. XatunHcoHnay.

O6opynoBanue: repbapun pacTeHHM, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTopHas padora «IIpucnocobiieHns ceMsH paCTeHHUI K pacCeICHUIOY.

Tema 9. JkoJ10rusi cO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. bruoreHo3 u ero crpykrypa. CBS3u MeXAy OpraHu3MaMu
B OMOIIEHO3E.

Oxocuctema kak oTkpbitas cucrema (A. k. Tencnu). DyHKIMOHATBHBIE OJOKH
OpPraHHU3MOB B 3KOCUCTEME: MPOIYLIEHThI, KOHCYMEHTBI, penyleHThl. Tpoduyeckue ypoBHH.
Tpoduueckue uenu u cetdu. AOuoTtnueckue OJoku sKkocucteM. [louBbl W Wbl B
sKocucTemMax. KpyroBopoT BEIIECTB ¥ OTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeNu HKOCHCTEMbl. buomacca W MNpoayKuus. DKOJIOTHUYECKUE
NUpPaMUIbI YMCesl, OMOMAacChl U SHEPTHUH.

Hunamuxa  sxocucmem.  Kamacmpoghuueckue  nepecmpoiiku.  @ayxmyayuu.
HanpasneHnHble 3aKkOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccHH. [lepBuUHbIE U BTOpUYHbBIE

CYKIOCCCUHU W HX IPUYNHBI. AHTpOHOFCHHBIe BOBHeﬁCTBHH Ha CYKIOCCCHUMU. Knmumakcnoe



coobiectBo. buopazHooOpasue u MojMHOTa KPyroBopoTa BEUIECTB — OCHOBA yCTOMYMBOCTHU
COOOIIECTB.

[Ipupoanble SKOCUCTEMBL. IKOCUCHEMbL 03ED U peK. DKOoCUCmeMbl MOpell U OKeAHO8.
DKocucmembl MyHOp, 1€CO8, cmeneli, NyCMbiHb.

AHTpPOIIOT€HHbIE JKOCUCTEMBL. ArposkocuctemMa. ArporeHo3. Pazmuuus mexny
AHTPOIIOT€HHBIMU U MPUPOAHBIMHU SKOCUCTEMaMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. l'opoackas ¢iopa u
¢ayna. CuHanTponu3anus ropojickoil aynsl. bruonornueckoe u X03sHCTBEHHOE 3HAUEHHE
arposKOCUCTEM U YpPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (QOPMHUPOBAHMSI OCHOBHBIX B3aHUMOJEHCTBUN OpPraHW3MOB B
aKocucTeMax. Poab xackaounozo sghghexma u 6u008-30upuxamopos (Kirouesvlx 6ud08) 6
@yHxyuonuposanuu sxkocucmem. IlepeHOC HSHEPrMM M BELIECTB MEKIY CMEXHBIMU
HKOCHUCTEMAMH. YCTOMYMBOCTh OpPraHU3MOB, TMOMYJSIMA M 3KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3JACHUCTBUMN.

Mexanusmor  6030eticmeus  3a2psA3HeHUll PA3HLIX MUN08 HA CYOOPSAHUIMEHHOM,
Op2AHUSMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YVPOBHSAX, OCHOBbl IKOJIOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmeus. MeToA0I0TUs MOHUTOPUHIA €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn

[Moptper: A. Ix. Tencnu.

Tabmuuel u cxembl: «CTpykTypa OMOLIEHO3a», «DKOCUCTEMA UIMPOKOIMCTBEHHOIO
aeca», «DKOCHCTEMa XBOWHOro Jieca», «DyHKIMOHANbHBIE TpPYINIBl OPraHu3MOB B
skocucteme», «KpyroBopor BemiecTB B 3Kocucreme», «llemu nuranus (mactOuinHas,
JNETPUTHAs)», « IKOJOTUYECKAs MUPpaMUIa Yuce», « DKOIOruuecKas mupamMuia 6uomMacco»,
«OxKonoruyeckasi nupamuja 3Heprun», «OodpaszoBanue 6omotay, «llepBuunHas cykueccus»,
«BoccranoBienue jeca moclie  moxapa», «IDKOocHCTeMa  03epa», «ATPOIEHO3»,
«KpyroBoport BemiecTB 1 HOTOK HEPTUU B arporeHose», «[Ipumepsr ypboskocuctem».

O6opynoBanue: repOapuu pacTEeHUM, KOJJIEKUMHM HACEKOMBIX, Yyyena MNTULl U
3Bepeil, repbapuu KyJNbTYpHBIX M JWKOPACTYIIMX PpACTCHHUH, aKBapHyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTHueckas padora «/3yuenue u onucanue ypOO3KOCUCTEMBD.



JlabopaTtopnas  pabGora «/3ydyeHue pa3HOOOpazuss  MEJIKMX  I[OYBEHHBIX
YICHHUCTOHOTUX B PAa3HBIX SKOCUCTEMAX).

IKeKypeusi «DKCKYpCHUs B TUIMYHBIA OMoreoneHos3 (B 1yOpaBy, Oepe3HsK, €JbHHUK,
Ha CyXOJIOJIbHBIN W TTIOMMEHHBIH JIYT, 03€p0, OOJI0TO)».

JKeKypeusi «OKCKypcusi B arpo’kocucremMy (Ha Tmojie WIM B TEIUIMYHOE
X035UCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA

buochepa — oOmeranerapHas o6onouyka 3eMiM, TI€ CYIIECTBYET WIIHU
CylllecTBOBajia Xu3Hb. Pa3BuTue npencrasieHuit o 6mocdepe B Tpyaax J. 3tocca. YueHue
B. U. Bepnaackoro o 6uochepe. Obnactu Ouochepsl u e€ cocraB. KuBoe BeIIeCTBO
omocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUs Ouocdepsl. OcobeHHocTH OHOchepsl Kak
rio6ansHOM sKocucTeMbl. [[luHamudeckoe paBHoBecue B Ouocdepe. KpyroBopots! BemiecTB
U OMOreoxXuMuYecKue MUKIbI (yriepoaa, a3ota). PUTMuuHOCTS siBIeHHit B Ouocdepe.

3oHansHOCTh OuMOcheprl. [lonstTue o Ouome. OCHOBHBIE OMOMBI CYIIHM: TYHJpA,
XBOMHBIE Ji€ca, CMEIIAHHbIE M IIMPOKOJUCTBEHHBIE Ji€ca, CTENHU, CaBaHHBI, ITyCTBIHU,
TPOIUYECKHUE JIeca, BICOKOTropbs. KiinMar, pacTurenbHbIi U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTtypa M (YHKIHUS >KMBBIX CHCTEM, OIIEHKa WX PECYpPCHOTO IOTEHLHAaIa U
ouochepHbIX GyHKIUH.

JemMoHCcTpanu

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

Tabmuuer u  cxembl: «l'eocdepbr 3emum», «KpyroBopor aszora B HpUpOE»,
«Kpyrosoport yriepona B npupoae», «Kpyrosopor kuciaopona B npupone», «Kpyrosopor
BOJIbI B IIpHUpoe», «OCHOBHBIE OMOMBI cyny, «Knumaruueckue nosica 3eminy, « TyHIpay,
«Tamiray, «Cwmemannbii Jec», «lllupokonucTBeHHbIN jec», «Cremby, «CaBaHHaY,
«ITycTeiasay, «Tponuueckuit ecy.

ObopynoBanue: repdapuu pacTeHUil pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpy:xka0IIas cpeaa

DKoJNIOrMYecKue KpHU3MChl M HMX NpU4MHBL. BozneiicTBue yenmoBeka Ha Oumocdepy.
3arpsi3HeHHEe BO3AYyIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE BOJIHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa NOYBEHHBIX pecypcoB. I3meHeHue

KiimMara.



AHTpOIIOr€HHOE BO3JIEHCTBUE HA pACTUTENbHBIM W KUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO W XUBOTHOrO Mupa. OCHOBHBIE NPUHIMUIIBI OXpaHbl NpuUpoibl. KpacHble
kHuru. Oco6o oxpassemble npuponnbie teppuropun (OOIIT). boranuueckue canpl u
300JIOTHYECKUE TTAPKU.

OCHOBHBIE MPHUHIMUIBl YCTOWYMBOTO PpPAa3BUTUS 4YEJIOBEYECTBA M  MPUPOJBIL.
PanyonanbHOe MPHUPOJONONB30BAHNE M COXpaHEHHE OHOJIOrMYecKoro pasHooOpa3us
3emsn. OOmvie 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJOTHYECKUX KpU3HCcOB. OCOOEHHOCTH
COBPEMEHHOI'0 KpU3HCA U €r0 BEPOSITHBIE TIOCIEACTBHS.

Pa3BuTHe METONOB MOHHUTOPHMHIA Pa3BUTHs OIACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemnvle uccreoosanus nepexooa K pecypcocbepezaroweil U KOHKYPEHMOCNOCOOHOU
oHepeemuke.  buonocuueckoe  pazmoobpasue  u  6uopecypcvl.  Hayuonanvuvie
uHgopmayuonnvle cucmemsl, obecneuusaroujue O0OCMyn K UHGOpMaAYUu NO COCMOAHUIO
omoenbHblX 6u006 u dKocucmem. OcHOGbl dKopeaburumayuu 3KOcCUcmem u cnocobos
00pvobI ¢ Ouonospedicoenuamu. Pekoncmpykyus MOPCKUX U HA3EMHbBIX IKOCUCTHEM.

JleMoHCcTpanu

Tabmuubl u cxembl: «3arpsi3HeHHE aTMoc(epbl», «3arpsA3HeHHE THIPOochepb»,
«3arpszHeHre mnouBbl», «llapHukoBelii 3¢ dexT», «Ocodo oxpaHseMble TPHUPOIHbBIE
TeppuTopun», «Mozenu yrnpasiasieMoro MUpay.

Ob6opynoBanue: ¢oTtorpadun oxXpaHsEeMbIX PACTEHUN U KUBOTHBIX KpacHoill kHHUTH

Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BUOJIOT'UA HA YPOBHE CPEJHET'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

dOI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yibTaTaM OCBOCHHUS OOYyUYarOIIMMUCS
porpaMM CpeaHero o01ero o0pa3oBaHus: TUYHOCTHBIE, METANPEIMETHBIC U TTPEAMETHBIE.

B cTpykType JUYHOCTHBIX pe3yJabTaTOB OCBOCHHS MPOTpaMMbl IO OHUOJOTHH
BBIJICJICHBl  CIEAYIOIIUE COCTABJISIONIME: OCO3HAHHE OOYYaIOUIUMUCS  POCCUHCKOM
IPaXKJAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPENICNICHUIO, Haluyue Mmomueayuu K OOYYEHUIO OWOJIOTHH, YeleHanpasileHHoe
pazeumue BHYTPEHHUX YOEXKICHUW JUYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAULIUNA Pa3BUTHSI OMOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb
00ydJaromuxcs PYKOBOJCTBOBATHCA B CBOEHM JEATENBHOCTH I[€HHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMU  CHCTEME  OHOJOTHYECKOTO  OOpa3oBaHMs,  Haiuuyue
NpaBoCoO3HAHUsL HKOJIOTMUECKON KYJIBTYPBl, CHOCOOHOCMU cmagumes UETU W CTPOUTH
YKU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTPAMMBI IO OHOJIOTMHM JOCTUTAIOTCS B
€AMHCTBE y4eOHOM M BOCHHUTATEIHHOM JEATELHOCTA B COOTBETCTBUM C TPAJAUIIMOHHBIMU
POCCUICKMMH  COLUMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U  JAyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHATHIMHU B OOIIIECTBE NIPaBUIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
mpolieccaM CaMOINO3HAaHMS, CAMOBOCHHUTAHUS M CAMOPA3BUTHUSA, Pa3BUTUS BHYTpPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKECHUS K 3aKOHY U MPABOIOPSAJIKY, YEIOBEKY Tpyaa
U CTaplieMy MOKOJEHHUIO, B3AMMHOTO YBXKECHHsI, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY
HACJIEIUIO U TPAAULIMSAM MHOTOHAIMOHAIBLHOrO Haposa Poccuiickonn denepanuu, npupoae
1 OKpYXaroUIen cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHs Yy4yeOHOro mnpeamera «bBHOTOTHS» TOIKHBI
OTpakaTb  TOTOBHOCTb U CIIOCOOHOCTh ~ OOydYaromuxcs  PyKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHECHTAIIHA,
MO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIMX TPATUIUOHHBIM IEHHOCTSAM
pOCCUICKOTO OOIIECTBA, pACHIMPEHUE >KU3HEHHOTO OIbITa WM OMbITA JEATEILHOCTH B
Mpoliecce pealn3allii OCHOBHBIX HAIPaBJIEHUN BOCHUTATEIbHON NESATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:



chOpPMHUPOBAHHOCTh TPAKIAHCKON TIMO3WIMHA OOYYaloOMmErocss KaKk AaKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KCHHE 3aKOHA W
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JEATEILHOCTH MPU CO3JAHUU Y4EOHBIX
MPOEKTOB, PEHICHUH Y4YeOHBIX U I03HABATENbHBIX 33Ja4, BBIMTOJHEHUU OWOJIOTMYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIENSITh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM XM3HU U OOBICHSATH €€

YMEHHUE YYUTHIBAaTh B CBOMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSL JIIOJIEM C pa3HBIMU YOEKACHHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMH U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
MMO3HABATEJBHBIX W HWCCIEIOBATEIbCKUX 3aJ1a4, YBAXXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMOHEHTOB MPU 00CYkKJACHUU CITIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON NESITENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAaHHOCTh POCCHUHCKOM TPaXTAHCKOW HACHTUYHOCTH, NATPUOTH3MA,
YBAKEHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH niepes PoauHoOM, ropaocTH 3a CBOM
Kpaii, CBO0 PoauHy, CBOM A3BIK U KYJIBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO
Hapozaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IPUPOJAHOMY HACIEAUIO U IAMSITHHUKAM IPUPOIBI,
JIOCTHMKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCHUHCKMX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMONOTHH, TIOHMMAaHHS 3HAYEHHUS] OMOJOTMU B TO3HAHWM 3aKOHOB TPUPOJIBI, B KU3HU
YeJIOBEKa U COBPEMEHHOT'0 O0IIIECTRA;

ujeitHas yOexJAEHHOCTh, TOTOBHOCTH K CiIykeHHro u 3amute OTtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHMUE JYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOJa;

C(l)OpMI/IpOBaHHOCTI) HPaBCTBCHHOI'O CO3HAHUSA, STUHYCCKOI'O ITOBCACHU A,



CIIOCOOHOCTh  OLIEHMBATh CHUTYallUl0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISM, CO3JIaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBHM C TPAIULUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

JCTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYas OCTETHKY OBITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHHE YMOILMOHATLHOTO BO3ICHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXEHUIO B Pa3HbIX BUJIaX MCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuUTaHHMs, (oOpMHUPOBAHUS KYJIbTYPbI 3A0POBbS U
IMOLMOHAIBHOIO 0JIATOMOJIYYHSA:

MMOHUMAaHWE W pean3allds 3J0POBOTO M 0€30MacHOro ooOpasza >KU3HH (3I0pOBOE
MUTaHUe, COOJIOJICHHE THTHMeHWYECKUX TIpaBUJ U HOPM, COAIaHCHPOBAHHBIA pPEKUM
3aHSATUN M OTHABIXA, PETYJsipHas Pu3nueckass akTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE I[ICHHOCTH MPaBWUJI WHIAWBUIYAIHHOTO U KOJUICKTUBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOACH;

OCO3HAHWE TIOCJIEACTBUH W HENPHUATUS BPEIHBIX MPUBBIYEK (ymoTpeOaeHus
aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUS);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTEpPCTBa, TPYI0II00uE;

FOTOBHOCTh K AKTUBHOWM JICATEIBHOCTH TEXHOJOTHMYECKOM H  COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMHUPOBATh, IJIAHUPOBATH M  CaMOCTOSTEIIBHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

WHTEpeC K pa3audHbiM cdepam mnpodecCUOHATBHON ESITENHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccun W pean30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUHU

BCEM KU3HU,



7) IKOJIOTUYEeCKOT0 BOCTIMTAHUSA:

AKOJIOTHYECKH IIeJieco00pa3Hoe OTHOIICHHE K MPHUPOJE KaK MCTOYHHMKY KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIIEHUE  YPOBHA  DKOJIOTMYECKOW  KYJIbTYpbl:  NPUOOpETEHHE  OMbITa
MJIAHUPOBAHUSL TIOCTYNKOB W OLICHKU KX BO3MOXHBIX MOCIEACTBUN JUIsI OKpYXaIoIlen
Cpelbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa YKOJIOTHYECKUX MTPOOJIeM U MyTeH UX pelleHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MPU HM3yYEHUU OHOJOTUM 3HAHUS U
YMEHHUSI TPU pEHIeHHH MpoOJieM, CBS3aHHBIX C pPalMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroieHre paBuIl MOBEICHUS B TIPUPOJIE, HAMMPABICHHBIX HA COXpaHEHHE PaBHOBECHS B
HKOCHCTEMAaX, OXPaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMPUSITHE JEHCTBUM, MPUHOCAIINUX BPEJ OKPY>KAIOIIEH IPUPOIHOM cperie,
yMEHHE MPOTHO3UPOBATH HEeOJIaronpusITHIC HKOJIOTHUECKHE MOCIIEJICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIaTh UX;

HaJIM4YMe Pa3BUTOTO IKOJIOTMYECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYIbTYphI, OIMbITA
NESITENPHOCTH DKOJIOTMYECKON HAMpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMU B
MMO3HABATEILHOM, KOMMYHUKATUBHON M COIMAIBHONW MPaKTUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKON JESTEIHHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOINECTBEHHOW TMPAaKTUKH, OCHOBAaHHOTO Ha JUalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAaHUE SI3BIKOBOM W  UYUTATENIIbCKOW KYJIbTYpbl KaK CpelICTBa
B3aUMOJICHCTBUS MEXTY JIFOJbMU U NMO3HAHUS MUPA;

MOHUMaHHe creruuKy OMOJOTUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMUPOBAHHUH
pallMOHATFHOTO HAyYHOTO MBINIJIEHUS, CO3JaHUU IIEJIOCTHOTO TPEJCTaBICHUs 00
OKPY)KaIOIIEM MHpE KaK O €IWHCTBE MPHUPOJIbI, YEJOBEKa M 0OIlecTBa, B MO3HAHUU
MPUPOHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOIeM COXpaHEHHUS MMPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCT B 3HAYUMOCTH OHWOJIOTHM JJIi COBPEMEHHOW IIMBWJIM3AIUU:
obOecriedeHUs] HOBOTO ypPOBHS  PAa3BUTHUS  MEAWIIMHBI, CO3JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEeMbl Pa3BUTHS YEJIOBEYECTBA,

MOWCKa MyTeH BBIXOJA U3 IIIOOATBHBIX HKOJIOTUYECKUX MPoOIeM U oOecreueHus nepexoa



K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO IPHUPOJHBIX PECYPCOB U
(OopMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OHMOJOTMYECKUX 3HAHUM B LIENSAX IOBBIIICHUS
o0mel  KyJabTypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTHM, KaK COCTaBHOM 4acTH
(YyHKIMOHATIBHON rpaMOTHOCTH O0y4aromuxcs, popMupyeMoil Npy n3y4eHUH OUOJIOTHH;

IOHUMaHHE CYLITHOCTU METOJIOB IMO3HAHUs, CIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHIOCOOHOCTH HCIOJIB30BaTh IMOJYy4YaeMble 3HAHUS Ul aHalu3a U OOBACHEHHUS SBIICHUU
OKPY’KaIOILEro MUpa U MPOUCXOMALINX B HEM M3MEHEHUH, yMeHHe JienaTh 000CHOBAaHHbBIE
3aKJIIOYEHHUs] Ha OCHOBE Hay4HbIX ()AaKTOB M HMMEIOIIUXCS IAHHBIX C LENbIO IMOJIyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui pPeIleHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHME IIEHHOCTH HAay4YHOH JeATEIbHOCTH, TOTOBHOCTb  OCYIIECTBISATh
MPOEKTHYIO U UCCIIEI0OBATENbCKYIO AESITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U caMO0Opa30oBaHMIO, K
aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTMM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHBI

MertanpenMeTHble  pe3yibTaThl OCBOEHUS ydeOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HAUMMble  Jius  (OpPMHUPOBAaHUS  MHPOBO33pEHHUS  OOydaroluxcs
MEXIUCUUIIMHAPHBIE — (MEXMpPEIMETHbIE)  OOILleHAayuyHble  TOHSATHS,  OTpa)Karollue
LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U crielu(UKy METOI0B MO3HAHUS, HCIIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX (BELECTBO, SHEPrusi, sBJIEHUE, MPOIeCcC, CUCTeMa, HAyYHBIH (axT,
IOPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeNI0BaHUe, HaOIIOJCHUE,
U3MEpEeHUe, OKCIEePUMEHT U  JpYyrue);  yHUBepcalbHble  y4deOHble  JCWCTBUSA
(mo3HaBaTeNbHble, KOMMYHUKAaTUBHBIC, PEryISTUBHBIE), o0ecnieunBarone GopMupoBaHue
(YHKIIMOHATBHOW TPAMOTHOCTH U COL[MAIEHOM KOMITETEHIIMH 00y4YaIOIUXCsl; CIIOCOOHOCTh
0o0y4JarIUXCcsl HCMOJIb30BaTh OCBOEHHBIE MEXAUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HAHUS ¥ YHUBEpCAIbHbIC yueOHbIE IEUCTBUS B TIO3HABATEIBHON U COIIMAIBLHON MPAKTHKE.

B pesynbrare m3yueHus OMOJOTHMHM HA YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs Y

obyugaromerocsi OyayT copMUpOBaHBI TO3HABATEIbHBIC YHHUBEpPCAIbHBIE Y4YCOHBIC



NeCTBHA, KOMMYHHUKATHBHBIE YHUBEpCAJbHBIC Y4eOHBIE JCHCTBHSA, PETYIATUBHBIC
YHHUBEpCaJIbHbIE yueOHbIE IEHCTBUS, COBMECTHAS JESTEIbHOCTb.

MeranpeaMeTHble  pe3ysbTaThl  OCBOEHUS  IPOrpaMMbl  CPEJHET0  OOIIEro
00pa30BaHus JOJKHBI OTpaXaTh:

OBiageHne yHuBepCaAJIbHBIMH Y4eOHBIMH NM03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBble JOrHYeCKHE TeHCTBHA:

CaMOCTOSITENBHO (POPMYJIMPOBATh M aKTYaIM3UPOBATH NPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHWM 3HAHUN NMPUEMBI JIOTMYECKOI'O MBINUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiIacCHU(UKAIUU, 00O0OIIEHUS), PaCKPBIBATh CMBICIT OHMOIOTHYECKHUX
HNOHATHM (BBIAENATP MX XapaKTEepHbIE NPU3HAKU, YCTAaHABIMBATh CBS3M C JIPYrUMHU
MOHATHUSIMHU);

ONpEAENATh LIENU JEATENbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUHU UX JTOCTHKECHMS,
COOTHOCHUTH PE€3YJIbTaThl ACITEIBHOCTH C IIOCTABICHHBIMU LICIISIMU;

UCIOJIb30BaTh OMOJIOrMUECKUE MOHATHS ISl OObACHEHUS (PaKTOB U SIBJICHUN KMBOMN
IPUPOJIBI;

CTPOUTH JIOTMUECKHE pacCykJeHus (MHAYKTHBHbIE, JAEINYKTUBHbBIE, IO aHAJOTHUH),
BBISBIATh 3aKOHOMEPHOCTM M IPOTUBOPEUYUS B  PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMynHUpOBaTh BBIBOJIbI U 3aKIHOUYCHHUS;

IIPUMEHATh CXEMHO-MOJECIIBHBIE CpENCTBA Ul IPEACTABICHUSA CYLIECTBEHHBIX
CBA3€Hl M OTHONIIEHMH B U3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUUM
pa3HOro poja, BBISIBICHHBIX B Pa3UYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTh IUIaH peIIeHUs NpoOjaeMbl ¢ Y4ETOM aHaIM3a HMMEIOIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM,
OIICHUBATh PUCKU MOCJIEICTBUI AESITENBHOCTH;

KOOPJMHUPOBATH U BBINOJHATH PabOTy B YCJIOBHUSX pEANbHOrO, BUPTYaJIBHOTO M
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIJICHUE IPU PEILICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe UCCIeI0BATEIbCKUE TelCTBHS:

BJIAJIETh HAaBbIKAMHU y4eOHO-MCCIEI0BATEIbCKOM M TPOEKTHOM JesTeIbHOCTH,

HaBbBIKaAMH Pa3pCIICHUA HpO6HCM, CITOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY



IOMCKY METOJOB pELIEHUS NPAKTUYECKUX 3a/ay, NPUMEHEHHIO pa3JInYHbIX METOJIOB
NO3HAHMUS;

WCIIOJIb30BATh PA3JIMYHBIE BUBI EATEIBHOCTU IO MOJYYEHHIO HOBOT'O 3HAHHUS, €rO0
UHTEpIpEeTaLH, IPeoOpa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYallUsAX, B TOM YHCIIE TIPU
CO3JaHUH Y4€OHBIX U COLIMAIIBHBIX TPOEKTOB;

(dopMUpOBaTh HAy4yHBIH THUIl MBIIIJICHUS, BIAJETh HAyYHOH TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMHU U METOJIAMU;

CTaBUTh U (OPMYIMPOBaATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIIbHOMN JESATEIbHOCTH
Y J)KU3HEHHBIX CUTYallUsX;

BBISIBJISITh NIPUUMHHO-CIICJICTBEHHBIE CBSI3W U AKTyaJIM3UpPOBATh 3a/1ayy, BbIIBUTATbH
TUNoTe3y €€ pelleHus, HaXOAUTh apryMEHTHI Ui JI0Ka3aTelIbCTBA CBOMX YTBEPXICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHaJM3MPOBaTh IOJIYYEHHBIE B XOJI€ PEIIEHUs 3aJaddl pe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATD LIEJIEHAIPABICHHBIN IOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHS B
poQeCCHOHATBHYIO CPEY;

yMETh TEPEeHOCUTh 3HAHUS B I[IO3HABATENbHYIO U TPAKTUYECKYIO 00JIacTu
AKU3ZHEJEATENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIEH, MpeJiaraTh OPUTMHAIIbHBIE TOJIXO0bl U PELICHUS, CTABUTh
npoOJIeMBbl U 33/1a4H, JOMYCKAIOIINE albTePHATUBHbIC PEIICHUSI.

3) padora ¢ uHpopmanuei:

OPUEHTUPOBATbCA B PA3NIMYHBIX HCTOYHUKAX HHQOpMaIUM (TEKCTe Y4eOHOro
nocoOus, Hay4HO-TIOMYJISIPHOM JHTeparype, OMOJOTMYECKUX CIIOBApSAX M CIPABOYHHMKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHETE), aHANM3UPOBaTh MH(DOPMAIUIO Pa3THUHBIX
BUIOB W (OpPM TpPEACTaBICHUS, KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh W
HENPOTUBOPEUUBOCTH;

(bopMyIHpOBaThH 3aMpPOChl M MPUMEHATh Pa3lIUYHbIE METOJBI MPU MOMCKE U 0TOOpe

Oouonorudeckoi nHpopmaIyu, HeoOXOAMMOM JJIsI BRITIONHEHUS yUeOHBIX 3a/1a4;



npuoOpeTatb  OMBIT  HUCHOJB30BAaHUA  HWH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BaHMS Pa3IUYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOATEIBHO BbIOHMpaTh ONTHUMAJIBHYIO (OpMY MpeACTaBICHUsS OHMOIOTHYECKON
uH(popManuu (cxembl, rpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh Hay4YHBIN SI3bIK B KaueCTBE CpEACTBa IpU paboTe ¢ OMOJOTrHYEecKOM
uHpOpMaIMel: TNPUMEHITh XUMHUYECKHe, (U3MUeCKue W MaTeMaTUYecKHe 3HAKd U
CUMBOJIBI, (QopMysbl, ab0peBUaTypy, HOMEHKJIATYypy, UCIOJIb30BaTh U MpeoOpa3oBBIBATH
3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS W 3aIIUTHl MHPOpPMAINW, WHPOPMAIMOHHOK
0€301aCHOCTH JIMYHOCTH.

OBsiajieHNe YHHUBePCAJIbHBIMA KOMMYHUKATHBHBIMU /ICHICTBUSIMU:

1) o6menue:

OCYIIECTBIATh KOMMYHHKAIIMM BO BCEX cdepax >KW3HU, aKTUBHO YYacTBOBaTh B
Janore Wid JUCKYCCHM IO CYIIECTBY 0O0CYyXJIaeMoW TeMbl (YMEHHE 3aJlaBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXKICHHS OTHOCHTEIBHO BBIMOJIHEHUS NpeiJiaraeMoil 3ajadyd, y4uThIBAaTh
MHTEPECHI M COTIIACOBAHHOCTD MO3HIIMIA APYTUX YIaCTHUKOB INUAIOTA WIH JUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CPECTBA OOILEHUS, IOHUMATh 3HaYCHHE COLMAIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HHUKHOBEHUS KOH(DIUKTHBIX CHUTyalldd, yMETh CMSATYaTh
KOH(JIUKTBI U BECTH IEPETOBOPHI;

BJIQJIETh PA3TUYHBIMH CIIOCOOAMH OOIICHHWS W B3aUMOJICHCTBHS, ITOHUMATh
HaMepeHUs JPYruX JIOJeH, MPOSBIATh YBaXKUTEIbHOE OTHOIIEHHE K COOECeTHUKY U B
KOppEeKTHOH (hopme (HOopMyTUPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAasl /IesITeJIbHOCThD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW W WHAMBHyaJTbHOU PabOTHI
NOpU pelieHUH OMOJIOTUYECKON MpoOIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTHh MPUMEHEHUS
TPYNIOBBIX (JOPM B3aUMOJICHCTBHS MPH PEIICHUU YIeOHOM 3a1auu;

BBIOMPATh TEMATUKY U METO/bI COBMECTHBIX JIEHCTBHM € y4ETOM OOIINX MHTEPECOB U

BO3MO>KHOCTEH KaXK10T'0 4JIeHA KOJIJICKTHBA,



MPUHUMATh LM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U KOOPJAWHHPOBATH
JEUCTBUS 10 €€ NOCTUIKEHUIO: COCTABIIATH IUIAH JACHCTBUM, PACHPEACISTh POIU C YYETOM
MHEHHM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXJOr0 YYacTHMKAa KOMAaHAbI B OOLIUit
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh  HOBBIE  IPOEKTHI, OLEHHWBAaTh HJE€U C MO3ULUUU  HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETUUECKOE IOBEICHHE B PA3JIMYHBIX CHUTYaLHUSX,
NPOSIBIIATH TBOPUYECTBO M BOOOpaxeHUeE, ObITh HHUIIMATUBHBIM.

OBjaieHNe YHUBEPCAJbHBIMH PeryJATHBHBIMHY [1e/iCTBUAMM:

1) camoopranu3zanus:

WCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISBJICHHUS MPOOJIEM M UX DPEIICHUS B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IICJIEBBIE U CMBICIOBBIE YCTAaHOBKHU B
CBOUX JCHCTBUAX U MOCTYNKax MO OTHOUIEHUIO K UBOW IMPHUPOJIE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITENIBHO  OCYIIECTBJISATH  ITO3HABATEIBHYIO  JEATEIBHOCTH,  BBISBIISITH
npoOyieMbl, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a7addl B 00pa3oBaTEIbHOU
JIEATEIbHOCTH U )KM3HEHHBIX CUTyalUsX;

CaMOCTOSITEIBHO COCTAaBJIATh IUIAH pEIIEHUs MPOOJIEMBI C y4ETOM HUMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

pacHMpsATh PaMKH y4eOHOTO MPEeAMETa Ha OCHOBE JTUYHBIX MPEATIOUTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, aprYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHUIO U MPOSIBICHUIO MIUPOKOW SPYAUIIMA B Pa3HBIX
00J1acTAX 3HAHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,

OLCHHUBATE COOTBCTCTBUC PE3YIILTATOB LCIIAM,



BJIQ/ICTh HABBIKAMHU MO3HABATENbHONW pe(IIEKCHH KaK OCO3HAHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3YNbTATOB M OCHOBAHMM, HMCIIOJIb30BaTh
npuEMbI peIIeKCUH [l OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pPELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAINU3€E PE3yIbTaTOB JIEATEIbHOCTH;

3) npuHsTHE CeOs U IPYrux:

MpPUHUMATh ce0s, HOHUMAsi CBOU HEJOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIryMEHTBI IPYIUX [IPU aHAJIN3€E PE3YJIBTATOB JECATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIMH JIPYTOro YyeloBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COAEpKaHus ydeOHoro mpeamera «buomorus»
Ha YriyOJ€HHOM YpOBHE OpPUEHTHpPOBaHbI Ha oOecrneueHue MNpoGuiIbHOro o0ydeHus
oOyuaromuxcsi Ouonoruu. OHM BKIIOYAIOT: CHEHU(PUYECKHE I OHOJOTMM HAay4YHbIE
3HAHUS, YMEHUS U CIOCOOBI JIEHCTBHUM 10 OCBOEHUIO, HHTEPIPETAUN U NMPEoOPa30BAHUIO
3HaHWW, BUIBl JEATENBHOCTU IO IIOJIYYEHHIO HOBBIX 3HAaHUH M HMX IPUMEHEHHIO B
pa3aMYHbIX YYEeOHBIX, @ TaKKe B pealbHBbIX >KU3HEHHBIX cHUTyauusx. llpeamerHbie
pE3yJIbTaThI IPEACTABIEHBI 110 TOJaM U3Y4YEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorusi» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAaHHOCTh 3HAHUN O MECT€ M POJM OMOJIOTMM B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUHM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B MO3HAHUHU 3aKOHOB
OpUPOJBl U pEIIEHWH MpoOJieM palMOHAIBHOTO MPUPOAOIOIB30BaHUS, O BKJIAJle
POCCHICKUX 1 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BlIaJicHUE CHUCTEMOH OHMOJIOTMYECKUX 3HAHMH, KOTOpast BKJIIOYAET:
OCHOBOINOJIAraronife OUOJIOrMYeCcKre TEPMUHBI U TMOHATHS (PKU3Hb, KIIETKA, OpPTaHU3M,
MeTabOMu3M, TOMEOCTa3, CaMOPETYJISAIHs, CaMOBOCIPOU3BEACHUE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTh, POCT M pa3BUTHE), OHMosiornueckue Teopuu (kierounast teopus T. [IIBanHa,
M. Illneiinena, P. BupxoBa, XxpoMocomHas Teopus HaciieAcTBeHHOCTH T. Moprana), yueHus
(H. W. BaBuioBa — 0 meHTpax MHOro0o0pa3usi U MPOUCXOXKJIEHUS KyJIbTypHBIX PAaCTCHHIA),

3aKOHBI (CHI/IHOO6paSI/I${ IIOTOMKOB IICPBOTO ITIOKOJICHUS, PaCIICIUVICHUSA, YUCTOTHI TaMCT,



HE3aBUCUMOro HacienoBaHus [. MeHaens, TOMOJIOTMYECKUX PANOB B HACIIEICTBEHHOM
n3menunBocty H. 1. BaBunosa), mpuHIUIBI (KOMITIEMEHTAPHOCTH);

BJIQJICHWE OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHMsS, HCIOJIb3YEMBIX B
OMOJIOTUUECKUX HCCIEOBAHUSX >KMBBIX OOBEKTOB (ONMHCaHUE, M3MEPEHHE, HaOII0JIeHUE,
AKCIIEPUMEHT);

YMEHHME BBIJEIATh CYIIECTBEHHBIE NPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCIE OaKTepui,
rpu0OB, paCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM OPTraHOB PAaCTECHUH,
J)KUBOTHBIX, YEJIOBEKA, IPOIIECCOB >KU3HEACATEIbHOCTH, IPOTEKAIOMIMX B OpraHu3Max
pacTeHU, JKMBOTHBIX M 4YEJOBEKa, OMOJOTMYECKHUX IMPOIECCOB: OOMEHa BEIECTB
(MeTaboaM3M), MpeBpaIleHNs SHEPTUH, OpOKEHHUS, aBTOTPOPHOTO U FeTEPOTPOGHOTO THUIIOB
nuTaHus, OTOCUHTE3a U XEMOCHMHTE3a, MUTO3a, Mei03a, raMeToreHesa, dMOpUOTreHe3a,
MMOCTAMOPHOHATILHOTO Pa3BUTHSA, PAa3MHOKEHHSI, WHIAMBUIYAJTbHOTO Pa3BUTHS OpTraHH3Ma
(oHTOreHe3a), B3aUMOCHCTBUS T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTaHABIMBATh B3aMMOCBSI3M MEXKIAYy OpraHOMIAMHU KJIETKM H HX
GYHKIHMSIMH, CTPOCHUEM KJICTOK pa3HBIX TKaHEeW M WX (PYHKIUAMH, MEXIy OpraHaMd H
CHCTEMaMH OpPraHOB Yy pACTCHHM, XUBOTHBIX M YEJOBEKa M UX (YHKIUSAMU, MEKIY
CHCTEMaMH OPTaHOB M WX (YHKIUSAMH, MEXJIy 3TallaMd OOMEHa BEIIECTB, ATallaMH
KJIETOYHOTO [HKJIA W JKU3HEHHBIX IUKJIOB OPraHW3MOB, OJTallaMH 3SMOPHOHAIBEHOTO
pa3BUTHUSA, TCHOTUIIOM U PEHOTUTIOM, PEHOTUTIOM U (paKTOpaMu Cpebl OOUTaAHMUS;

YMEHUE BBISBISATH OTJIMYMUTENIbHBIC TPU3HAKA JKUBBIX CHCTEM, B TOM YHCIIEC
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BaTh COOTBETCTBYIOIIME  APTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJIMKY JJIS JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTh OMOJIOTUYECKHUE 3a]layH, BBISBIATh TIPUUYUHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OMOJOTHYECKMMHU MPOLIECCAMH U SBJICHHUSIMU, JI€NIaThb BBIBOJbBI U
MIPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITMOJIHATH JIAOOPATOPHBIE M TMPAKTHYECKHE paOOTHI, COONIONATH MpaBuia

npu paboTe ¢ yueOHBIM U JIaOOPaTOPHBIM 000PYAOBaHUEM;



YMEHHUE BBIJBUraTh TMIIOTE3bI, MIPOBEPATh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMU,
GopMynHpysl Ledb HCCIENIO0BaHMs, aHAIU3MPOBATh IOJyYEHHBbIE DPE3YylbTaThl U JAENaTh
BBIBO/JIbI;

YMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEI0BATENbCKOM paboTe o OUOJIOrUHU, SKOIOTHU
U MeAUIMHE, MPOBOAUMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U MNYOIUYHO
IPEJCTABIATH MOJTYUEHHbIE PE3yJIbTaThl HA YUEHUUECKUX KOH(PEpPEeHIUIX;

YMEHHUE OLIEHUBATh 3THYECKHUE ACIEKThl COBPEMEHHBIX HCCIIEJOBAaHUN B 00JaCTH
OMOJIOTUH U MEIULMHBI (KIOHUPOBaHHE, UCKYCCTBEHHOE OIIOJJOTBOPEHUE, HAIPABICHHOE
U3MEHEHHE FeHOMa U CO3JaHUe TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJIATh OCO3HAaHHBIM BbIOOp Oyaymedl mnpodeccunoHalbHON
NeSITEIbHOCTU B 00JIaCTH OMOJIOTMH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOTO
XO35IMCTBA, MUIIEBOM MPOMBINUIEHHOCTH, YIUIYOJIATh IO3HABaTEJbHBIA  WHTEpEC,
HalpaBJIeHHbIII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPOGEcCHUH U MPOJOJIKEHHE
OMOJIOrMYEeCcKOro 00pa3oBaHUs B OpraHU3aLUAX CPEIHETO NPOPECCUOHATBHOTO U BBICIIETO
00pa3zoBaHUsI.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yuyeOHoro npeamera «buomnorus» B 11 knacce
JOJIKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTe M POJIM OMOJOTMHM B CHCTEME E€CTECTBEHHBIX
HayK, B (OPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HaYyYHOW KapTUHBI MUpa, B MMO3HAHUU
3aKOHOB MPHUPO/BI U PELUICHUH SKOJIOTUYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAK)KE B PEIICHUN
BOIPOCOB PALIMOHAIBHOTO MPUPOJONOIB30BaHUS, M B (HOPMHUPOBAHUU LEHHOCTHOIO
OTHOILIEHUSI K NPUPOJE, OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHMCKHX M 3apyOe’KHBIX
y4€HBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHY;

yMEHUE BJIaJE€Th CHUCTEMOM OHOJOTMYECKMX 3HAHMM, KOTOpass BKIIIOYAET
orpeneseHus U MOHMMaHHUE CYIIHOCTH OCHOBOMOJAralouiuX OHWOJOrMYECKUX TEPMUHOB U
NOHATHH (BHJ, SKOcUcTeMa, buocdepa), Onosornueckue Teopun (IBOITIOIMOHHAS Teopus Y.
JlapBuHa, cuHTeTHMYeckas Teopus sBoirounu), ydeHus (A. H. CesepuoBa — o myTsax u
HampaslieHusx sBojronuu, B.M. BepHaackoro — o Omocdepe), 3akoHbl (T€HETHYECKOTO
paBHoBecust J[x. Xapau u B. Baitn6epra, 3apoasimeBoro cxoacrsa K. M. bapa), mpasuna
(Muaumyma 1O. JInbuxa, 3K0IOTHYeCKON MUPaMHIbl SHEPTUHN ), TUIIOTE3BI (THIIOTE3a «MHpa

PHK» V. I'unbepra);



YMEHHE BJAJ€Th OCHOBHBIMH METOJaMU HAyYHOTO MO3HAHMSA, HCTOIb3YEMBIMH B
OMOJIOTHYECKUX HCCIICAOBAaHHUAX JKHMBBIX OOBEKTOB M JKOCHCTEM (OIMCaHUE, M3MEpEeHHE,
HaOJI0ZIeHNE, YKCTIEPUMEHT), CIIOCO0AaMU BBISIBIICHHS M OIICHKH aHTPOIOTEHHBIX N3MEHEHU
B TIPUPO/IE;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPHU3HAKU: BHUIIOB, OMOTEOIICHO30B, YKOCHCTEM U
ouocdepsl, cTaOMIN3UPYIOUIETO, ABWXKYIIETO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO O0TOOpa,
AIUTONMATPUYECKOTO W CHMIATPUYECKOTO BHI000pPAa30BaHUS, BIMSHHUS JBIKYIINX CHII
HBOJTIONIMU HA TeHO(POH MOMYJISIINN, TPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpeie OOMTaHMs,
YyepeJOBaHUs HAMpPaBICHUH SBOJIOIUH, KPYTOBOpPOTa BEUIECTB W IOTOKAa JHEPTrHUH B
IKOCUCTEMAX;

yYMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXIY MPOIECCAaMH SBOIIOIUH, JBHKYIIUMH
CHJIaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX DKOCHUCTEM M TPUCIOCOOICHHUSIMH K
HUM OpPTaHU3MOB;

YMEHHE BBIABIATH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIIOCOOICHHOCTD
BUJIOB K cCpele OOHWTaHus, aOMOTHYECKUX U OHOTHYECKHMX KOMIIOHEHTOB OSKOCHCTEM,
B3aUMOCBSI3€Hl OPTaHU3MOB B COOOINECTBAaX, aHTPOIOTCHHBIX M3MEHEHUH B IKOCHCTEMax
CBOEM MECTHOCTH;

YMEHHE  HUCIOJb30BaThb  COOTBETCTBYIOIIME  ApryMEHThl,  OHOJOTHYECKYIO
TEPMUHOJIOTUIO M CHMBOJHMKY JUISI JIOKa3aTelIbCTBa POJICTBA OpPTaHU3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYI, B3aWMOCBSI3W OPraHU3MOB U CpelIbl OOHWTaHUs, EIWHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXpPaHEHHsI MHOTOOOpa3Hs BHIOB M HKOCHCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS MPUPOBI M YEJIOBEUECTBA;

YMEHHUE pelaTh OMOJOTUYECKHE 3a/1a4H, BBISIBISATH NPUUYUHHO-CIICICTBEHHBIEC CBSA3H
MEXy HCCIEAYEeMBIMH OWOIIOTHYECKHMMH TPOIECCaMU W SIBJICHUSMH, JENaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATH JTA0OPATOPHBIE M MpaKTUYEeCKHe padoThI, COOM0IaTh MpaBUiIa
npu padoTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJBUTATH TUIOTE3bI, MPOBEPITh UX DKCIEPUMEHTAIBHBIMH CpPEJCTBAMH,
dopmynHpysl Ledb HCCISIOBAaHUS, aHAIM3HPOBATH MOJYyYEHHBIE DPE3YylbTaThl U JAENaTh

BBIBOJBI,



YMEHHE y4acTBOBATh B y4EOHO-MCCIEAOBATEIBCKON paboTe M0 OMOIOTHH, SKOJIOTHH
U MeAMIMHEe, NpOBOAMMOM Ha 0a3e IIKOJbHBIX HAay4HbIX OOLIECTB, M IyOJIUYHO
IPEICTABIATh OJYUYEHHBIE PE3YyIbTaThl HA YYEHUYECKUX KOH(PEPEHIUAX;

YMEHUE OILICHHWBATh T'MIIOTE3bl M TEOPUU O NPOMCXOXKACHUU KU3HHU, YEIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, IMOCIEICTBUAX U CIIOCO0aX MPeroTBpalleHUs TT100aIbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBJIATh OCO3HAaHHBIM BbIOOp Oyaymedl mnpodeccuoHalbHON
NeSITEIbHOCTH B 00JIACTHM  OMOJIOTHM, HKOJIOTUH, TPHUPOJONOIb30BaHMS, MEAMILIMHBL,
OMOTEXHOJIOTUH,  ICUXOJIOTUM, BETEPUHAPHM,  CEJIIbCKOIO  XO34HCTBa,  IUIIEBOMN
IPOMBIIIJIEHHOCTH, YIIIyOJIsATh IMO3HABATENIbHBIA MHTEPEC, HAPABIECHHBIN HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu U MpOAOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHMs B

OpraHH3aIHIX CPETHETO MPOPECCHOHATBHOTO U BBICIIEr0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (ungposbie)
Konrpoibubie IIpakTHyeckue
n/n  NporpaMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 BHOTOTHS KaK HayKa 1 https://lesson.edu.ru/06/10
2 JKuBbIe CCTEMBI U UX U3yUYEHUE 2 https:/lesson.edu.ru/06/10
3 BHONOLHS KICTKI 2 05 https://lesson.edu.ru/06/10
4 XuMuueckas opraHu3alus KJIeTKU 10 1 https://lesson.edu.ru/06/10
5 Crpoene u hyHKIHY KIETKH 8 2 https://lesson.edu.ru/06/10
6 OOMeH BEIIeCTB U MPEBpaIlCHUE SHEPTUH 9 1 https://lesson.edu.ru/06/10
B KJIETKE
7 Hacnencreennast unopmarus u 9 05 https://lesson.edu.ru/06/10
peanmn3anus e€ B KIIETKE '

8 YU3HEHHEL UK KIETKH 6 1 1 https://lesson.edu.ru/06/10
9 CTpocHHe i hYHKITHH OPraHu3MOB 17 15 https://lesson.edu.ru/06/10
10 Pa3mHoOKeHue U pa3BUTHE OPTaHU3MOB 8 1.5 https://lesson.edu.ru/06/10
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05 https://lesson.edu.ru/06/10

HN3MCHYUBOCTH OPraHU3MOB



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHUYNBOCTH 6 1 https:/lesson.edu.ru/06/10
14 [eHeTHKA YeIoBeKa 3 05 https://lesson.edu.ru/06/10
15 CelTeKIHs OpraHH3MOB 4 1 https://lesson.edu.ru/06/10
16 BHOTEXHOJIOTUS U CUHTETAYECKAS 4 https://lesson.edu.ru/06/10
ouonmorus

17 PesepBroe Bpems 1 1 https://lesson.edu.ru/06/10

OBIIEE KOJIMYECTBO YACOB I1O 102 5 13

[MPOT'PAMME

11 KJIACC

KosmmuecTBo 4acos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (ungposbie)
Kourpoubnsie IIpakTnueckue
n/m nporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 3aporKACHNE U Pa3BUTHE IBOJTFOIIHOHHBIX 4 https://lesson.edu.ru/06/10
MpeACTaBICHUN B OMOJIOTHHU

2 Mukpo3Bomtonus 1 e€ pe3yabTaThl 14 2 https:/lesson.edu.ru/06/10
3 Makpo3BoJtoLus U €€ pe3ysbTaThl 6 https://lesson.edu.ru/06/10
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMIie 15 1.5 https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

5 [TpoucxoxaeHue YeI0BeKa — aHTPOIIOTCHES 10 1
DKOJIOrHss — HayKa 0 B3aUMOOTHOIICHHSIX https://lesson.edu.ru/06/10
6 OpPTraHM3MOB ¥ HaJJOPTAaHU3MEHHBIX CHCTEM C 3 0.5
OKPYIKAIOIIEH Cpenomn
7 Opra"u3Mebl ¥ cpega OOUTaHUS 9 1.5 https://lesson.edu.ru/06/10
8 DKOOTHS BH/IOB W MOy TSIk 9 0.5 https://lesson.edu.ru/06/10
9 DKOJIOrUs COOOIECTB. DKOJIOTHUYECKUE 12 05 https://lesson.edu.ru/06/10
CHUCTEMBI '
10 buocdepa — rmodansHas sKocucTeMa 6 https:/lesson.edu.ru/06/10
11 YeToBeK 1 OKPYIKAIOMAs CPEa 6 https://lesson.edu.ru/06/10
12 PesepaHoe BpeMst 8 https://lesson.edu.ru/06/10
OBILIEE KOJIMYECTBO HACOB I10 102 75

[TPOI'PAMME



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

I'paguk nMpoBepOYHBIX, KOHTPOJILHBIX, JJA00PATOPHBIX U MpaKTHYecKUX padot 10 kiace

Ne | IImanupye | @opma Tema

Mas gata | KOHTPOJIS

(mepuon)
1 |16 Hen KP Ne ] AJMUHUCTpAaTUBHAsI KOHTPOJIbHASA padoTa 3a 1 monyroaue
2 |34 men KP Ne 2 HroroBas KoHTpoJbHAs paboTa

I'padpux npoBepoOYHBIX, KOHTPOJIbHBIX, JJA00PATOPHBIX U MPaKTHYeCKUX padoTt 11 kiaacc

Ne | IInanupyemas | dopma Tema
naTa KOHTPOJIS
(mepuon)
1 |2muen KP Ne 1 Bxoanast koHTposibHas paboTa
2 | 15Hen KP Ne 2 AJMUHUCTpAaTUBHASI KOHTPOJIbHASA paboTa 3a 1 momyroaue
3 |32mHen KP Ne 3 Hrorosas koHTpoJibHAs paboTa




IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC BUOJIOI'US yriay6aeHHbIii YPOBEHb

KoimnuecTBo %
Ne 4acoB - §
5 & DJIeKTPOHHBbIE MU(PPOBbIE
n/ Tema ypoka = = =B
s & S 3 odpa3oBaTejibHbIE PeCypChI
A ) 2z
= z > =
(=] = o
s &EEE E g
o = ) = ) oS
) TS S8 S o
>} S = [=" = = O
=) 2 aRFEa EE
buonorus kak KOMILUIEKCHAs HayKa U KaK 4acTh COBPEMEHHOIO 1 Hen
1 1 https://lesson.edu.ru/06/10
oOmecTBa
2 JKuBBIE CUCTEMBI U UX CBOMCTBA 1 1 HCJI httDSZ//lesson.edu.ru/06/10
3 YpoBHEBas opraHu3anus XKUBbIX cucteM. CtapToBas . 1 Hen https://lesson.edu.ru/06/10
JTUarHOCTHYECKas padota
4 VicTopust OTKPHITHS U U3ydeHHs KIeTku. Kietounas Teopus 1 2uen  https://lesson.edu.ru/06/10
MeTobl MOJICKYJIAPHOM M KIIETOYHOU Onosiorun. [lpakmuueckas 0,5 2 Hex https://lesson.edu.ru/06/10
paboma_«Hzyuenue memooos KiemouHo OUoiI02uu
5 1
(xpomamozpadus, snexkmpochopes, ouddepenyuanvrioe
yeumpucghyauposanue, I1LP)y
6 XUMHUYECKHI COCTAB KIETKH 1 2 Hel https://lesson.edu.ru/06/10
7 MuHepanbHbIE BEMIECTBA KIETKU, MX OHOJIOTMYECKas POJIb 1 3 Hen https://lesson.edu.ru/06/10
8 Opranv4ecKue BEeCTBa KIETKH — Oenku. Jlabopamopnas paboma 1 0,5 3 Hen https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

«ObHnapyorceriue 6eako8 ¢ NOMOWbIO KA4eCMEeHHbIX PeaKyuily

9 CaoiicTBa, knaccupukanus 1 GyHKIUN GElKOB 3 Hen https://lesson.edu.ru/06/10
10  OpraHWYEecKHe BENIECTBA KIETKH — yIJIEBOIbI 4men  https://lesson.edu.ru/06/10
11 = OpraHuyeckue BEIECTBA KIETKU — JIUITHIbL 4 men https://lesson.edu.ru/06/10
Hyxneunossie kucnotsl. JJHK u PHK. Jlabopamopnas paboma 0,5 4 Hen https://lesson.edu.ru/06/10
12 «Hcenedosanue HyKIeUHOBbIX KUCIOM, 6bIOCICHHBIX U3 KNeMOK
DA3TUYHBIX OP2AHUBMOE )
13 = Crpoenue u pynkuuu ATO. [Ipyrue nykneosuarpudocdatsl (HTD) 5 Hen https://lesson.edu.ru/06/10
1 CexBenupoBanue JJHK. MeTopl TeHOMHKH, TPAHCKPUIITOMHUKH, 5 Hen https://lesson.edu.ru/06/10
IPOTEOMHUKH
15 MeTtonasl CTPYKTypHOﬁ OUOJIOTUH 5 Hen https://lesson.Edu.rU/06/10
16 = Tums kneTok. [IpokapuoTHUECKas KIETKa 6 HeJt https://lesson.edu.ru/06/10
17 CTtpoeHue dyKapuOTHYECKOM KIeTKU. [Ipakmuueckas paboma 0,5 6 Hen https://lesson.edu.ru/06/10
«U3zyuenue ceoticme Ki1emoyHou Memopansly
18 = IloBepXHOCTHBIH anmapar KIeTKH 6 Hex https://lesson.edu.ru/06/10
19 OnHOMeMOpaHHbIC OpPraHOUIBI KICTKH. [Ipakmuueckas paboma 0,5 7 Hen https://lesson.edu.ru/06/10
«Hzyuenue 0eudcenus uumonaasmol 8 PACMUMeENbHbIX K1emKaxy
20 [ToyaBTOHOMHBIE OpraHOU Bl KIETKH: MUTOXOH/IPHH, TUIACTH/IBI. 0,5 7 Hen https://lesson.edu.ru/06/10

ﬂa60pamopnaﬂ pa60ma «Hccnedosanue niazmonusa u
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0enaia3monu3a 6 pacmumelbHblX Kienikaxy

21 HeMeM6paHHLIe OPraHOU/IbI KIIETKU 7 HECJ httDSZ//|eSSOI’1.edu.ru/OG/lO
22 CtpoeHue U GyHKIMH Ipa 8 Hen https://lesson.edu.ru/06/10
’3 CpaBHHTEIbHAS XapaKTePUCTHUKA KIICTOK dYKapHoT. Jlabopamophas 0,5 8 Hen https://lesson.edu.ru/06/10

paboma _«H3yuenue cmpoenus Kiemox pasiudhblx OPeaHUIMO8)»

ACCUMMIIAIUS ¥ TUCCUMUJISIINS — JIBE CTOPOHBI METa00IN3Ma. 0,5 8 Hexn https://lesson.edu.ru/06/10
" Tunsl oOMeHa BeuecTB. Jlabopamophuas paboma «H3zyuenue

Kamanumu4eckoi akmusHoCmu epmennmos (Ha npumepe

Kamanazol)»

depMeHTaTUBHBIN XapaKTep peakinii KIETOYHOT0 MeTaboIr3Ma. 0,5 9 Hen https://lesson.edu.ru/06/10
- Jlabopamopnas paboma «H3yuenue gpepmenmamueno2o

pacuienyienust nepoKcudd 6000p00Ad 8 PACMUMENbHbIX U HCUBONHBIX

KIemKaxy
26  BelKku-akTHBAaTOPHI U OEIKH-MHTHMOUTOPEI 9 Hen https://lesson.edu.ru/06/10
27 ABTOTpO(I)HBIﬁ TUI OOMEHA BEIIECTB 9 Hen https://lesson.edu.ru/06/10
28  doTocuuTe: 10 mex  https://lesson.edu.ru/06/10
29 XemocuHTtes. Jlabopamopnas paboma «Cpastenue npoyeccos 0,5 10 uen  https://lesson.edu.ru/06/10

Gomocunmesa u xemocunmesay
30  AmnaspoOHble opranu3mel. Bunasl Oposkenus. Jlabopamopnas paboma 0,5 10 men  https://lesson.edu.ru/06/10
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«Cpastenue npoyeccos bpoxcetus u ObIXaHusy

31 AdpoGHBIE OPraHU3MBbI. DTallbl SHEPIETHIECKOTO OOMEHA 11 men  https://lesson.edu.ru/06/10
DHeprust MeMOpaHHOTO TpaaueHTa npotoHoB. Cuate3 AT®: pabdora 11 mex  https://lesson.edu.ru/06/10
. npoToHHON AT®-cuHTa3bI
33  Peakuuy MarpuYHOIO CHHTE3a 11 wen  https://lesson.edu.ru/06/10
34  Tpauckpunuus — MaTpuuHbli cuate3 PHK 12men  https://lesson.edu.ru/06/10
35  Tpaucusauus u e€ sTarnbl 121en  https://lesson.edu.ru/06/10
36  Komuposanue aMMHOKUCIOT. Posib pubocom B OMocHHTE3E Oelka 12men  https://lesson.edu.ru/06/10
37  OpraHu3auus reHomMa y MpOKapHoOT U 9YKapHOT 13 men  https://lesson.edu.ru/06/10
38  MoueKyspHbIe MEXaHU3MBI IKCIIPECCUH TEHOB Y 9yKapHOT 13men  https://lesson.edu.ru/06/10
Bupycsl — BHeKJI€TOUHBIC OPMBI KHU3HH U OOJTUTATHBIC APa3UTHI. 0,5 13 men  https://lesson.edu.ru/06/10
. IIpakmuueckas paboma « Coz0anue mooenu supycay
40 = BupycHble 32001€BaHKs YEIOBEKA, )KUBOTHBIX, PACTEHMIA 14 men  https://lesson.edu.ru/06/10
41  HaHOTeXHOJIOTHU B OMOJOTUH M METUIITHE 14men  https://lesson.edu.ru/06/10
42  YKu3HEHHBIH MUKJ KICTKH 14 wex  https://lesson.edu.ru/06/10
43  Marpuunsiii cuntes JJHK 15uen  https://lesson.edu.ru/06/10
14 Xpomocomsl. Jlabopamopnas paboma _«H3yuenue xpomocom na 0,5 15uen  https://lesson.edu.ru/06/10

20MOBvblX MUKponpenapamaxy
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45 ﬂeHeHHe KJIETKU — MUTO3 15 HECJ httDSZ//|eSSOI’1.edu.ru/OG/lO
Tumns! kitetok. Kapuokunes u nutokunes. Jlabopamopmnas paboma 0,5 16 uen  https://lesson.edu.ru/06/10
16 «Habnooenue mumosa 6 knemkax KOHYUKA KOpewKa J1yKda (Ha
20MOBbIX MUKpoOnpenapamax)y. Peryasiys )U3HEHHOTO IIHKIIA
KJIETOK
47  AAMHHHCTPATHBHAsi KOHTPOJbHas padoTa 3a 1 moayroaue l6 wen  https://lesson.edu.ru/06/10
48  OpraHu3M Kak eIUHO€ [0 16 wem  https://lesson.edu.ru/06/10
49 Txanu pactenuii. Jlabopamopuas paboma «M3zyuenue mraneu 0,5 17 wen  https://lesson.edu.ru/06/10
pacmenuiy
50 TkaHU )XKUBOTHBIX U 4eJiOBeKa, Jlabopamopnas paboma «H3yuenue 0,5 17 wen  https://lesson.edu.ru/06/10
MKaHel HCUBOMHBIXY
£t Opranbl. CucTeMBI OpTaHoB. Jlabopamopuas paboma «M3yuenue 0,5 17 wen  https://lesson.edu.ru/06/10
0D2aHO08 UBEMKOB020 DACHEHUL)
52 = Omnopa Tena OpraHu3MoOB 18 wem  https://lesson.edu.ru/06/10
53 = JIBUXKEHHE OPraHH3MOB 18 mex  https://lesson.edu.ru/06/10
54 IIuTtaaue OpraHu3MOB 18 Hen https://lesson.edu.ru/06/10
- [TuTanure MO3BOHOYHBIX )KMBOTHBIX. [THIIeBapuTEeIbHAS CHCTEMA 19 wen  https://lesson.edu.ru/06/10
yesoBeKa
56  JlpIxaHue OpraHu3MOB 19 men  https://lesson.edu.ru/06/10
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57  JIpIXaHHE TI03BOHOYHBIX KMBOTHBIX H UEIOBEKA 19 men  https://lesson.edu.ru/06/10
58  TpaHCHIOPT BEWIECTB y OPraHU3MOB 20 men  https://lesson.edu.ru/06/10
59  KpoBeHOCHas cHCTEMA II03BOHOYHBIX KMBOTHBIX U YelIOBEKA 20men  https://lesson.edu.ru/06/10
60  Brlaenenue y OpraHu3MOB 20 men  https://lesson.edu.ru/06/10
61  3amura y opranuzmMoB 21 men  https://lesson.edu.ru/06/10
62  MMMmyHHas CHCTEMa YelIOBEKA 21 men  https://lesson.edu.ru/06/10
63  Pa3sapakmMOCTb U PETYJIANNS y OPTaHU3MOB 21 men  https://lesson.edu.ru/06/10
['yMmopanbHas perynsuust 1 SHAOKPUHHAS CUCTEMA )KUBOTHBIX U 22 wen  https://lesson.edu.ru/06/10
> YeJI0BeKa
65  dopMBI pa3sMHOMKEHHS OPTAHU3MOB 22 men  https://lesson.edu.ru/06/10
66  IlomoBoe pa3MHOMKEHHE 22 men  https://lesson.edu.ru/06/10
67  Meiio3 23 wen  https://lesson.edu.ru/06/10
['ametorene3. OOpa3oBaHKE M Pa3BUTHE MOJIOBBIX KICTOK. 0,5 23 men  https://lesson.edu.ru/06/10
68  Jlabopamopnasa paboma «H3yuenue cmpoeHus noaioesblx Kiemok Ha
20MOBbIX MUKDONDENAPamax
69  VuamBHAyalbHOE Pa3BUTUE OPTAHM3MOB — OHTOTIEHE3 23 wen  https://lesson.edu.ru/06/10
70  3aknajgxa OpraHOB U TKaHEH U3 3apOJBIIIEBBIX IHCTKOB 24 nwen  https://lesson.edu.ru/06/10
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Poct u pa3BuTHE )KMBOTHBIX. Jlabopamopnas paboma «Bvissnenue 0,5 24 wen  https://lesson.edu.ru/06/10
" NPUBHAKOB CXOOCMBA 3APOObLULEl HO360HOUHBIX HCUBONHBLXY

PasMHOXeHUE U pa3BUTHE pacTeHUid. JlabopamopHas paboma 0,5 24 men  https://lesson.edu.ru/06/10
e «Cmpoenue opeanoe pazmMHONCeHUsL 8bLCULUX DACTCHULLY
73 VlcTopus CTaHOBJIEHHS U Pa3BUTHS TEHETHKH KK HAYKH 25men  https://lesson.edu.ru/06/10

OCHOBHBIE TIOHATUSA U CUMBOJIBI TeHETUKU. Jlabopamopnas paboma 0,5 25uen  https://lesson.edu.ru/06/10
74 «/Iposouna kax 00veKm 2eHemu4ecKuUx UCCIeO008aHUNY

3aKOHOMEPHOCTH HACIICIOBaHUS IPU3HAKOB. MOHOTHOPUIHOE 0,5 25uen  https://lesson.edu.ru/06/10
75  ckpemmBanue. [Ilpakmuueckasn paboma "U3zyuenue pe3yibmamos

MOHO2UDOPUOHO20 CKpeuusarnusy 0po3oduivt”
76  lluTonmormyeckue OCHOBBI MOHOTMOPUIHOTO CKPEIIMBAHMS 26 men  https://lesson.edu.ru/06/10
77  Amamusupyrouiee ckpeluBanye. Hemonnoe 1oMuHUpOBaHne 26 men  https://lesson.edu.ru/06/10

JlurubpuaHoe ckpenuBanue. [Ilpakmuyeckas paboma «HM3yuenue 0,5 26 uen  https://lesson.edu.ru/06/10
8 pe3yabmamos OucuOpUOH020 CKpewusanus y Opo30puavly
79  LluTonOrMyYecKHe OCHOBBI IUTUOPHIHOTO CKPEIIUBAHUS 27mnen  https://lesson.edu.ru/06/10
80  CuemnneHHOE HAcIeI0BAHUE IPUHAKOB 27unen  https://lesson.edu.ru/06/10
81  XpoMmocoMHasi TEOpHs HACIEACTBEHHOCTH 27 nmen  https://lesson.edu.ru/06/10
82  T'enernka mona 28 men  https://lesson.edu.ru/06/10
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83 ['egoTum xKak [IeJIOCTHAasg cucteMa 28 HECJ httDSZ//|eSSOI’1.edu.ru/OG/lO
84 = I'eHerWueckuii KOHTPOJIb Pa3BUTHS PACTCHHM, )KUBOTHBIX M YCJIIOBEKA 28 men  https://lesson.edu.ru/06/10
85  M3MEHYMBOCTH NPHU3HAKOB. BHIbI H3MEHUYMBOCTH 29 men  https://lesson.edu.ru/06/10
86 MO,Z[I/I(bI/IKaHI/IOHHaH U3MEHUYUBOCTD 29 HEO httDSZ//leSSOI‘l.edu.ru/OG/lO
BapuannoHHblii psia ¥ BapHaliMoHHas KpuBas. Jlabopamophas 0,5 29 wen  https://lesson.edu.ru/06/10
o7 paboma «Hccnedosanue 3akoHomMeprocmen MoOuduKayuorHou
uzmernyugocmu. Ilocmpoernue sapuauuonio2o paoa u 8apuayuuoHHoOU
KpUgou
88  T'enorunmuueckas I3MEHYHUBOCTH. KOMOMHATHBHAS N3MEHUYNBOCTH 30 men  https://lesson.edu.ru/06/10
89 MyTtarnmoHHas U3MEHYUBOCTD. [Ipakmuueckas paboma «Mymayuu y 0,5 30uwen | https://lesson.edu.ru/06/10
0po30unvl (Ha 20MO8bIX MUKPONDERApamax)»
%0 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. DMUTCHETHKA 1 30men  https://lesson.edu.ru/06/10
AIUTeHOMUKA
o1 I'eneruka yenoseka. [Ipaxmuueckas paboma « Cocmagnenue u 0,5 31 wen | https://lesson.edu.ru/06/10
AHAAU3 POOOCIOBHOUY
92 MeToapl MEUITMHCKON T€HETUKHA 31 Hen httDS//|eSSOHGdUI‘U/06/10
03 3HaucHHE MEAUIIMHCKON T€HETHKH B MPEIOTBPALICHUH U JICUCHUU 31 wen | https://lesson.edu.ru/06/10
FeHETUYECKUX 3a001€BaHUM YEI0BEKA
94 = OcHOBHBIE IOHATHUS celeKkunu. Jlabopamopuas paboma «Hzyuenue 0,5 32mex  https://lesson.edu.ru/06/10
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COPMOE KYAbMYPHBIX PACMEHUU U NOPOO OOMAWHUX HCUSOMHBIXY

MeTompl CeneKIMOHHOM paboThl. Jlabopamopnas paboma «H3zyuenue 0,5 32uen | https://lesson.edu.ru/06/10
% Memo0o8 celeKyu pacimeHutLy

JIOCTHOKEHUS CENICKIIMU PACTCHHUI U )KUBOTHBIX. [Ipakmuyueckast 0,5 32 wen  https://lesson.edu.ru/06/10
%0 paboma «llpusuexa pacmenuiiy '
97  CoxpaHeHHe, H3ydeHHE U UCIIOIb30BaHNE TEHETUUECKUX PECYPCOB 1 33men  https://lesson.edu.ru/06/10

brorexHoMOTHSI KaK HayKa U OTPaCIlb IIPOU3BOACTBA. [Ipakmuyeckasi 0,5 33 men  https://lesson.edu.ru/06/10
% paboma «H3yuenue 06vexkmos 6UOMeExXHON02UUY '
99 = OcCHOBHBIC HANPABJIEHHs CHHTETHYECKOM OMOJIOrUH 1 33men  https://lesson.edu.ru/06/10
10 34wen  https://lesson.edu.ru/06/10
0 XpoMOoCcOMHasl ¥ TCHHAsI WH)KCHEPHS 1
10 34umen  https://lesson.edu.ru/06/10
. MeauimHCcKue OMOTEXHOJIOT NN 1
10 34 men  https://lesson.edu.ru/06/10
5 PesepBHb1il ypok. UTOroBasi KOHTpoJIbHast padora 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 13
10
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11 KJIACC BuoJjorus yriayo6JeHHbI YPOBEHb

[Inanu
= S pyemas
= S
S < JaTa
No Tema ypoka s =" DneKTpoHHBIE ITUGPOBHIE
= (mepwuo
& s p
/1 s P 00pa3oBaTeIbHBIC PECYPCHI
i g )/
g = daktu
e = i
v = s
o S 2  dyeckad
R = =
1 OpomormorHas Teopus Y. JlapsunHa 1 1 uenx  https://lesson.edu.ru/06/11
2 JIBMKYIIHE CHIIbI BOMTIONUK BU0B 1o Y. JlapBuHy 1 1 men  https://lesson.edu.ru/06/11
3 Bopr0a 3a cylecTBOBaHKE, €CTECTBEHHBIM U HCKYCCTBEHHBIN . 1 ven | https://lesson.edu.ru/06/11
oTOOp
4 DOpMUPOBAHHE CHHTETHIECKON TEOPHUH SBOJIOIUH. 1 2men  https://lesson.edu.ru/06/11
. DTarbl HBOJIIOIMOHHOTO MPOIECcca: MUKPOIBOJIIOLUS U . 2Hen  https://lesson.edu.ru/06/11
MaKpOIBOJIIOIHSI.
6 [Tomymsiiust — s7eMeHTapHas eIMHUIIA SBOJIOIMU. BXxoaHast . 0,5 2uen  https://lesson.edu.ru/06/11
KOHTpPOJIbHas padora
3akoH reHeTudeckoro paBHoBecus JIx. Xapau, B. BaitnGepra. 0,5 3wmexn | https://lesson.edu.ru/06/11
7 Jlabopamopuas paboma «Bvlagnenue usmenuusocmu y ocooeti 1

00HO020 8U0AY
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8 DneMeHTapHble (PAKTOPBI SBOIIOLHUH 3mex  https://lesson.edu.ru/06/11
9 Dddexr ocroBatens. DhdekT OyTHUIOUHOTO FOPIIBIIIKA 3men  https://lesson.edu.ru/06/11
10 Murparun. M3onsimn nomysiuid: reorpadudeckas, 4 men | https://lesson.edu.ru/06/11
ouonoruueckas
11 EctecTBeHHBII 0TOOP — HAIPABIAIOUINH (HAKTOP SBOIIOLNN 4men  https://lesson.edu.ru/06/11
12 ITom10BO#t 0TGOP 4uen | https://lesson.edu.ru/06/11
[IpucocoOIeHHOCTh OPraHU3MOB KaK pPe3yJIbTaT 0,5 Swuem  https://lesson.edu.ru/06/11
13 MUKPO3BOIIONNH. Jlabopamopuas paboma «H3yuenue
apomop@o306 u uouoadanmayuil y pacmenutl U HCUSOMHbIX»
[Tpumeps! npucnocobaeHN y OpraHu3MOB: MOP(OJIOTHYECKHE, 0,5 Swmem | https://lesson.edu.ru/06/11
14 busnoIornUecKrue, OMOXUMHUECKUE, TTOBEICHUECKHE.
Jlabopamopnas paboma _«lIpucnocobienus opeanuzmos u ux
OMHOCUMENbHASL UenecO0OPAZHOCHIbY
15 Bun, ero xputepuu u ctpykrypa. Jlabopamopras paboma 0,5 Swuem | https://lesson.edu.ru/06/11
«CpasHenue 61006 N0 MOPGON02UYECKOMY KPUMEPUIO»
16 CTpyKTypa Bua 6 mex  https://lesson.edu.ru/06/11
17 Bunoo6pa3oBaHue Kak pe3y/IbTaT MUKPOSBOJIIOLIHH 6 men  https://lesson.edu.ru/06/11
18 CBA3b MMKPOBOJIIOLMH ¥ SIHAEMUOIOTUH 6 men  https://lesson.edu.ru/06/11
19 MaxkponsBomtors. IlazeoHTonorneckie MeTo bl H3yUeHHs 7uen  https://lesson.edu.ru/06/11
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9BOJIFOIINH

20  Buoreorpaduueckue MeTOIbl H3y4EHHs SBOJIONHUH 7uen  https://lesson.edu.ru/06/11
OMOPHOIOTUYECKHE ¥ CPABHUTEIEHO-MOP(OIOTUISCKAE METOIBI 7wuen  https://lesson.edu.ru/06/11
Al M3y4eHHs SBOJIOLUN
MoieKkynsapHO-TeHETHIEeCKHUEe, OMOXUMHUYECKHE U MAaTEeMaTHIECKHE 8 wen | https://lesson.edu.ru/06/11
= METO/IbI U3Y4EHHUS 3BOIIOLUH
23 O6mIue 3aKOHOMEPHOCTH SBOJIIOLHH 8men  https://lesson.edu.ru/06/11
24 AnanrtuBHas paauanus. HepaBHOMEPHOCTE TEMIIOB SBOJIIOLUY 8uen | https://lesson.edu.ru/06/11
25  HaydHble TMIIOTE3BI IPOUCXOKIEHHUS KU3HH HA 3eMITe 9men  https://lesson.edu.ru/06/11
26 JloHay4HbIe PE/CTABIEHHS O 3aPOKICHUHU KU3HU 9mexn  https:/lesson.edu.ru/06/11
27 OCHOBHBIE 3TaIbl HEOPTaHMYIECKOM IBOIFOLMH 9men  https://lesson.edu.ru/06/11
28 'UOTE3HI 3aPOKACHUS KUZHH 10 mex  https://lesson.edu.ru/06/11
Wctopust 3emiid 1 MeTOIbI €€ uzyuenus. Jlabopamopnas paboma 0,5 10men @ https://lesson.edu.ru/06/11
29 «H3yuenue u onucanue uCKonaemblx 0CmanmKo6 OPeeHux
0p2anuzIM0o6)
30 = HauanbHbIE 3TAlBl OPraHMYECKON BOOIUK 10 men  https://lesson.edu.ru/06/11
31 DBOJIIOLHUS DyKAPHOT 11 men  https://lesson.edu.ru/06/11
32 OCHOBHBIE JTaIlbl SBOJIFOIUH PACTUTEIBLHOTO MUPA. 0,5 1lmen https://lesson.edu.ru/06/11
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[paxmuueckas paboma «H3zyuenue ocobennocmen cmpoetus

pacmeHnull pa3ivlx 0moenosy

33 OcHOBHbIE 3Tallbl HBOIIOLHMH KHBOTHOTO MUPa 11 men  https://lesson.edu.ru/06/11
DBOTIONUS KUBOTHBIX. [Ipakmuyeckas paboma «H3yuenue 0,5 12men https://lesson.edu.ru/06/11
> 0cobennocmeli CmpoenUs NO360HOUHbIX HCUBONTHBIXY
35  PasBuTue KHU3HM HA 3eMIIE [0 IPaM U TIEPHOAAM 12 men  https://lesson.edu.ru/06/11
36 ~ MaccoBble BEIMHPAHHS — SKOJOTHYECKHE KPU3HUCHI POIILIOTO 12 men  https://lesson.edu.ru/06/11
37 CoBpEeMEHHBIH PKOJIOTHYECKHI KPH3HC, ET0 OCOOEHHOCTH 13 men  https://lesson.edu.ru/06/11
38  CoBpeMeHHas CHCTEMA OPTAHUIECKOTO TIPOILIOTO 13 men  https://lesson.edu.ru/06/11
39 OCHOBHBIE CUCTEMATUYECKHUE IPYIIITHI OPTAHU3MOB 13 men  https://lesson.edu.ru/06/11
40 AHTpOIONOTUS — HAayKa O YEJIOBEKE 14 wen  https://lesson.edu.ru/06/11
41 Pa3BuTHE TIpeICTaBIEHHH O MPOUCXOKIEHIHN YeT0BEKa 14 men  https://lesson.edu.ru/06/11
Mecto yenoBeka B CHCTEME OpPraHW4eCKOro Mupa. Jlabopamopnas 0,5 14men https://lesson.edu.ru/06/11
42  paboma «Hzyuenue ocobennocmeli cmpoenus ckeiema uenosexa,
CEAZAHHBIX C NPAMOXOHCOCHUCMY
43 JIBUKYIIUE CHIIBI aHTPOIIOTEHE3A 15wen  https:/lesson.edu.ru/06/11
14 CooTHomieHre GMOIOTHYECKUX U COLUATBHBIX (DAKTOPOB B 15 mex  https://lesson.edu.ru/06/11

aHTPOIIOTE€HE3e
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45 AJIMHHHCTPATHBHAS KOHTPOJIbHAs padoTa 3a 1 mosyroaue 15 Hen  https://lesson.edu.ru/06/11
OCHOBHBIE CTaJMK aHTPOIIOreHe3a. IlaleoreHeTHKa U 16 uen  https://lesson.edu.ru/06/11
% aJeOreHOMUKA
47 DBONIOLHS COBPEMEHHOTO YeIOBEKa 16 men  https://lesson.edu.ru/06/11
YenoBeueckue pacel. [lpakmuueckas paboma «H3yuenue 0,5 16mex https://lesson.edu.ru/06/11
. 9KONIO2UHECKUX a0anmayuil 4eio6exKay
49 MeXIuCIUIUTMHAPHBIE METOABI AaHTPOTIOJIOTHH 17 men  https://lesson.edu.ru/06/11
50 3aposKICHHE U PA3BUTUE SKOIOTHH 17 wen  https://lesson.edu.ru/06/11
Mertobl 3koiorun. Jlabopamopuas paboma « H3yuenue memooos 0,5 17 men @ https://lesson.edu.ru/06/11
>t IKONIO2UHECKUX UCCLEO0BAHUILY
52 3HaYeHHE YKOJOTHUSCKUX 3HAHUI /IS YeJIOBeKa 18 ven | https://lesson.edu.ru/06/11
53 DKosorudeckue hakTopwl 18 wen | https://lesson.edu.ru/06/11
Aobuotndeckue GpakTopbl. CBET KaK 3KOJIOTUYSCKHN PaKTop. 0,5 18 men https://lesson.edu.ru/06/11
94 Jlabopamopuas paboma «Bvissnenue npucnocobnenuii
OP2AHUBMO8 K SIIUSIHUIO CEeMmay
AbGuotnueckue haxkTopsl. Temmneparypa Kak YKOJIOTHUECKHMA 0,5 19wuen | https://lesson.edu.ru/06/11
55 baktop. Jlabopamopnas paboma «Buvlasnenue npucnocod.ienuil
OP2AHU3MO8 K GIUSHUIO MEMNEPAmypblLy
56 Abuotndeckue (haxkTopbl. BraxkHOCTh Kak SKOJIOrHYecKuii Gpaxrop. 0,5 19men https://lesson.edu.ru/06/11
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Jlabopamopnas paboma « Anamomuyeckue ocobeHHocmu

pacmeHnull U3 pasHolx Mecm obumanusy

57 Cpenbl 00UTaHKs OPraHU3MOB 19 mwen | https://lesson.edu.ru/06/11

58 BroIoruuecKe puTMel 20 men  https://lesson.edu.ru/06/11

59 JKusnennsie GopMbI OPraHU3MOB 20 menx  https://lesson.edu.ru/06/11

60 Buotnueckue GpaxTopsl 20 men | https://lesson.edu.ru/06/11
3HavueHre OMOTUYECKUX B3aUMOJICUCTBUM JJISI CYIIIECTBOBAHUS 21 gen

61 https://lesson.edu.ru/06/11
OpraHU3MOB B cpejie 0OUTaHus

62 DKOJIOTHYECKHE XaPAKTEPUCTHKH MOMYJISIUH 21 men  https://lesson.edu.ru/06/11

63 OCHOBHBIE [TOKA3aTENN MOMYJISAINN: YUCIACHHOCTbD, IIIOTHOCTD, 21 wen | https://lesson.edu.ru/06/11
BO3pACTHAs M MOJIOBAst CTPYKTypa

6 OCHOBHBIE ITOKA3aTeNN MOMYJISALIUN: POXKIAEMOCTh, IIPUPOCT, TEMIT 22 wen | https://lesson.edu.ru/06/11
pocTta, CMEpTHOCTh, MUTPAIIMU

65 DKOJIOTHYECKAs CTPYKTypa MOMYJISIHH 22 men  https:/lesson.edu.ru/06/11

66 JlnHaMuKa MOMyJISIUU U €€ PEryIsiys 22 men | https://lesson.edu.ru/06/11

67 KpuBbIe pocTa YMCIEHHOCTH TIOMyisiui. KpuBbie BEDKUBAHUS 23 men  https://lesson.edu.ru/06/11

- DKkonoruyeckas HAIa Buaa. Jlabopamopuas paboma 0,5 23 men https://lesson.edu.ru/06/11

((HDMCI’IOCO6JZ€HM}Z CeMSH pacmenull K pacceneHuroy
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69 By Kak cucTeMa oIy JIsui 23 men  https://lesson.edu.ru/06/11
70 | 3aKOHOMEPHOCTH MOBEJEHHUS U MUTPAIUN KUBOTHBIX 24 men | https://lesson.edu.ru/06/11
71 Co001IECTBO OPraHU3MOB — OHOLIEHO3 24 men  https://lesson.edu.ru/06/11
72 DKOCHCTEMA KaK OTKPHITAs CHCTEMA 24 men  https://lesson.edu.ru/06/11
73 KpyroBopoT BELIECTB M MIOTOK HEPIUHU B SKOCHCTEME 25 nen  https://lesson.edu.ru/06/11
74 OCHOBHBIE ITOKA3aTeJH SKOCHCTEMBI 25 nen  https://lesson.edu.ru/06/11
75 DKOJIOTUYECKUE TTUPAMHUIBI 25 uen | https://lesson.edu.ru/06/11
76 M3MeHeHus coo0IecTB — CYKIECCUH 26 men | https://lesson.edu.ru/06/11
[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMBI 26 men | https://lesson.edu.ru/06/11
77 MOpEN U OKEaHOB
[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTETEH, 26 men | https://lesson.edu.ru/06/11
0 YCThIHb
79 AHTPOIIOreHHBIE YKOCHCTEMBI 27 wen  https://lesson.edu.ru/06/11
Ypb6oskocuctemsl. [lpakmuueckas paboma «M3yuenue u onucanue 0,5 27wuen https://lesson.edu.ru/06/11
%0 ypbOos3KoCcucmemublLy
3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aMMO/ICHCTBHIA 27 mwen  https://lesson.edu.ru/06/11
o OpraHu3MOB B 9KOCHCTEMax
82  MexaHu3MbI BO3IEHCTBHS 3aTPS3HEHMI PA3HBIX THIIOB HA 28 men  https://lesson.edu.ru/06/11
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CY60pI‘aHI/I3MeHHOM, OpPraHu3MCHHOM, IIOIMYJIIHNUOHHOM H

DKOCHUCTEMHOM YPOBHSX

83 Buocdepa — obuennaneTapaas 060109Ka 3eMIIH 28 men  https://lesson.edu.ru/06/11
84  VYuenme B. U. Bepnaackoro o 6uochepe 28 men | https://lesson.edu.ru/06/11
85 = 3aKOHOMEPHOCTH CYLIECTBOBaHHs OUOCHEPDI 29 men | https://lesson.edu.ru/06/11
86 KpyroBopoThl BEIECTB U OHOreOXUMHYECKUE LIUKIIBI 29 men | https://lesson.edu.ru/06/11
87 3oHaNBHOCTL 6HOCchepsl. OCHOBHBIE GHOMBI CYIIH 29 men  https://lesson.edu.ru/06/11
88 YcroitunBocts GuOChEPEI 30 wen  https://lesson.edu.ru/06/11
89  DKOJOrMYECKUE KPU3HCHI U UX IPUYHHBI 30 men  https://lesson.edu.ru/06/11
90 BoszeiicTBue uenoseka Ha ouocdepy 30 men  https://lesson.edu.ru/06/11
91 AHTPONIOreHHOE BO3/IEHCTBIE HA PACTUTENILHBIN U )KUBOTHBIH MUD 31 men  https://lesson.edu.ru/06/11
92 OxpaHa npupoIsI 31 men  https://lesson.edu.ru/06/11
OCHOBHBIE IPUHIUIBI YCTOHYHUBOTO PA3BUTHUS YEIOBEUCCTBA U 31 men  https://lesson.edu.ru/06/11
% TIPUPOIBI
o PanmonanbpHOE MPUPOAOIIONB30BaHIE U COXPAHEHUE 32 menx  https://lesson.edu.ru/06/11
Ouo0rnuecKoro pazHoodpasus 3eMiu
o O606menune mo Teme « MUKPOIBOIIONNS, MAKPOIBOJIOIUS U UX 32 men | https://lesson.edu.ru/06/11

pe3yabTaTh»
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96 HroroBasi KOHTPOJILHasI paboTa 1 1 32 men | https://lesson.edu.ru/06/11

o7 O606menue mo Teme «IIporncxoxaeHne u pa3BUTHE KU3HU Ha . 33 wen  https://lesson.edu.ru/06/11
3emie»

- O606menue mo reme «IIporcxoxaeHne yeaoBeKa — . 33 wenq  https://lesson.edu.ru/06/11
AQHTPOIIOTEHE3)

- O060061eHe M0 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIICHUSX . 33 men  https://lesson.edu.ru/06/11
OpPraHHU3MOBY

100  OGo6menue mo Teme «OPraHU3MbI ¥ Cpea OOUTAHU 1 34 men  https://lesson.edu.ru/06/11

101  OGo6uenue 1o TeMe «IKONOTUS BUAOB M IOMYIISLIUNA» 1 34 mwen  https://lesson.edu.ru/06/11

102  O6o6menue no Teme «buochepa — rimodabHAsI FIKOCUCTEMAY 1 34 men  https://lesson.edu.ru/06/11
OO611ee KOJIMYECTBO YACOB IO IIPOTPAMME 102 25 7,5
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