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1. HOSICHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaeparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepasibHoi pabodeil mporpaMMbl BOCTIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoN obnactu «EcrecTBeHHO-
HayuHble TmpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MIPU3BaHBl OOCCICYNTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCUOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4yHOT'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHEH,
MEJUITMHOM, 9KOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM MJTU BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
Heau M 3ajadax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpPHpPOBAaHHME TIO pa3zjieliaM H TeMaM, paclpeiesieHne Mo Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YEHHEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 370pOBOM 00Opasze >XKHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHU TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GOpMHpPOBaHUM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
oOyJaroluxcss MO OCBOCHHMIO COACpX aHHUS OWOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CpeaHero ol1iero oopa3oBaHms.

VY4eOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLIUOHHOIO YUYEHHUS U 3KOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oobpazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YrIyOsleHbl OWOJOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanusi OMOJOTMYECKUMX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4arOIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTMYeCKUX 3HaHUM. J{7s
pa3BUTHS M TOAJAEpKAHUS HHTepeca OOydarmuxcsd K OHOJOTMHM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpeAesIEHHON o0jacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoOJIoTHEH, WiIM K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEYIOIINX 3a1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTAX OHOJIOTHUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOM U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCeOBaHUM B JjabopaTopum W B mpupone (HabOitoneHHe, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZicHMEe OOydYalolUMHUCS  YMEHHUSIMU: CAMOCTOSATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npoQHIaKTUKA MH(GEKIIMOHHBIX 3a00JE€BaHMM, TTpaBuia MOBEACHUS B MPUPOAE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS MHTEIIEKTYaJIbHBIX U TBOPUYECKMX CIOCOOHOCTEH
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHuel
OMOJIOrMYECKOT0 UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOACINPOBAHUS OMOJOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKPYXXAIOIIUX  Jirojie  (CoOmoeHuss Mep NpOoPUIaKTUKKA — 3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOyYaroIIMMHCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJIeytoemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero oodiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUCHHS OHOIOTHU
OCYIIECTBIISCTCS ¢ YUETOM CHEIU(UKH €ro COASpKaHWs W HaAIpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOrOo 0Opa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKkux padot. Taxxke ydactue
OOyJaroIMXCcsl B BBIMTOJTHCHUH TPOSKTHBIX M YYEOHO-MCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIIETCS ydUTEJIEeM Ha OCHOBE HWMCIOIIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



2. COAEP) KXAHME OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M HU3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKON JEATCIIBHOCTA YEJIOBEKA: MEIOULHMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. TI'apgeui, I'. Menaens, B. U. Bepuaackui, U. I1. ITaBnos, U. . Meunuxkos, H.
. Baunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHbIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuocdepHsiii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorudeckoir Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanus3. l[lonarue o 3aBUCUMOu u
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosb30BaHWE PAa3IMYHBIX METOAOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. HlneiaeH, P. Bupxos). OCHOBHbIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInaNbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DINEKTpOHHasT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pa3BUTUA METOLOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[1L1P)».

Tema 4. Xumuueckasi Opranm3alnus KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pPEareHTra, y4acTUe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperysisiuuu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mousekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AMCaXapuibl, OJIMTOCAXaPUbl U MOTUCAXaPUIbI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitlaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoCTBa OMOJOTHYECKIX MEMOPaH — TEKYUYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
kietke. Jlpyeue uyxneozuompugocgpamor (HT®@). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzaun u
oOpeaHu4ecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHALO208.

JleMoHCcTpauumn

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

[narpammer:  «PacnpeneneHrne XUMHUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabauiia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBonoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosekysibl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYa U 000PYI0BaHKUE.

JlaGopaTopHasi pabora «O0GHapyxeHHE OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHMSI KIETKH.



CtpoeHne mpoKapruoTHIECKOM KiIeTKu. KieTouHas cTeHka OakTepuii u apXeil.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB uyepe3 IIa3MaTHUYECKYI0 MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA U BTOPHYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa ¥ QyHKIIMHU KIETOYHON CTEHKU PACTEHHM, rprOOB.

[utomna3ma. [uto3omne. LluTtockener. [[Brmxenne nurormiazMel. OpraHoubl
kieTkd. OnHoMeMOpaHHbIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOuAOB KiIEeTKH. CTpOeHuE IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus b6enxog 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancropt
BEIECTB B KJIETKE. Bakyosu pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPUH,  IUJIACTHUBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouoecenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenune U (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

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

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KiIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIpEeapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «MccinenoBaHue IasMoiM3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPOMPHBIN U reTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl PeakyuoHHo20 yenmpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noob6pasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH Y BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
mpoiieccax omosorndeckoro okucieHus. [{ukmmueckne peaknun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaouenma npomonos. Cunmes



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

JleMoHCTpanun

[Toptpersr: k. IIpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHUE ISl MPUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass  paGora «M3ydyeHHe  KaTaIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «l3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuuHoro cuHrtesa. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTtpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckotul knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkuCioOT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresza
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCNpeccult 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. Kiierounblit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaius o6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1eKkapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunre3 JHK — perumkanwmsa. IIpuanuner perumkanyun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanun JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbIl  HAOOpel  XpomocoM. ['oMonorumunsie xpomocombl. I[lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU TPOUCXOJSAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsuuss mutoTHueckoro umkia kietku. [Iporpammupyemas kineTtodHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanuszmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemox. «lL{ugposas
KliemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnupel U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CTtpoeHue
xpomocom», «Permukamus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay».

JlaGoparopnass  pabdora  «M3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopnasi pabora «HaGmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKICTOYHBIE TPHUOBI, OJHOKJIETOYHKIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBarenbHas,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCIMHUTENbHASA, MbIlIeYHasi, HEepBHas. OCOOEHHOCTH CTPOEHHUs, (YHKUHA U
PAacCIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEO0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONMU3MBI M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ra3a W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutanue XKUMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHHUE. [IuTaHne MO3BOHOYHBIX XMBOTHBIX. OTHEmnsI
MUIIEBAPUTENBHOTO TpakTa. [lnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI NMO3BOHOYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beimenenue y pacrteHuid. Beigenenue y
XKUBOTHBIX. CoKparturenbHble Bakyoiau. Oprasnel BbleneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachlBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM U BBIIETUTENBHONW cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3aluTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH HUMMYHHUTET. BpoXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  perymsiqus  y  OpraHusmoB. PaznmpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMUOHHOE YCI0KHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBIL. JI€MCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniaMmo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpieuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue maHapum», «BHyTpeHHee CTpoeHHe N0KAeBOro 4depBs», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMmbikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MIIeKOTIUTaoIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opya0oBaHUE JJI JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBegenne xpomocoM B Meito3e. Kpoccunrosep. buonornuecknii cMpici
M€Ho3a M IIOJIOBOTO Tporecca. Mero3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoenue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JINCTKOB. B3animHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha 5MOpHMOHANIBHOE pa3BUTHE Pa3JIMYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYEHHE NPSMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoje. Tumbl pocra KUBOTHBIX. DakTOphI
PETYISIMN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszButue pacteHuil. 'amerodur m cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecronaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIAOMOHAb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y ULBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIBHBIX PacTeHU», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/M3ydyeHrue CTPOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckast padora «BpIsIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass pabGora «CTpoeHHE OpPraHoOB pPa3MHOKEHHUSI BBICHIINUX
pacTeHUun».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumogeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

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

€AMHO00pa3usl rTHOPUI0B MepBOro nokojaeHus. [Ipapuino gomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacUICIUICHUs NPU3HAKOB. L{UTosIornyeckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmzupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre nmpru3HakoB NMPU HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYILICHHWE CLETUICHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAaHU3M OMpPEAECICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [neiioTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBbIM ajuilenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUN KOHTPOJIb PA3BUTHSA PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (PU3NOIOTUYECKUX TMPOILIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiit 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axkoH
Mennens», «AHanmu3upymoliee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CrerieHHOE HACJIeIOBaHWE TPU3HAKOB Y Npo30duibl», «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun gposzodpuis», «Kapuorum nTUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAHMUS MPU3HAKOB, MOJIENb IS
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue TreHOTHIA W cpenbl Ipu  ¢GopMUpoBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUIbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKONW N3MEHUYUBOCTH.
Bupl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpe/ieiax OJTHOr0 BUIA.

MyTanmonHas W3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHHsS MyTanuuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HACNe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugael  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnnaTtuBHas U3MECHYHUBOCTEY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeI0BEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. I[locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENICIICHHE TrE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001eBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIe3HH 4YeloBeKa. boJie3HM C HacleICTBEHHOM NPeapacrooKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTolbl U3YYEHHUS TEHETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS UETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanusi W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKAILIUHU.
VYuenne H. W. BaBumoBa o IlenTpax mnOpouCXOXKACHUS U MHOTO00Opa3us
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

MeTonbl ceneklMOHHOM paboThl. MCKycCcTBEHHBIH OTOOp: MacCoOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO TNOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
¢dbeHoTuna NoTOMCTBa U OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJA  CEJIeKIMOHHOM  paboThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTtpuBuaoBas ruOpUaAn3aIHs.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKUNN PACTEHUH U )KUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuib! u cxembl: «L{eHTpBI TIPOUCXOKIECHUS U MHOTO00PAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTUYECKUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenekunn», «OTnanénHas rudpuauzanusy, «MyrareHes».

JlabopaTopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJIbI M JOCTUXKEHUS CENEKIHMH pPAaCTeHUU Hu
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMoTeXHONOTHs:  XJeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nilaHre TEXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KAINX HE BCTPEUAIOIIHNECS B MIPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa mHxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuN3anus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHuEe Tramiou0B B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
IUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbf. VCHOJIb30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 O00ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXXHEWINAsh IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apokaeHue m pa3sBuTHE IBOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsuust KaKk 3JeMEHTapHas eIUHHIA 3BOJOLMH. COBPEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. JIggexm oOymuinounoco zopaviuika. CHUdCeHUe 2eHemuiecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3omAuus  mOMyISSIIUiA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUi
(nm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE  MpUCNOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. IIpumepsl npucnocobseHnit y opraHu3mMoB: MOp(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMH. M3omsmus — kimrodeBod ¢aktop BuaooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONM OWOJOTMKM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

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

Tabmuupl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxyiume
CUJIbI DBOJIIOIUNY, «IKOJIOTHYECKAs] M3OJSLMS TMOMYJIAINi CeBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHBIN MenaHu3M», «KuBble uckonaemsbiey, «lIoKkpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX ),
«Dusnonornueckue ananranun», «llpucrnocoOIeHHOCTh OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npuposie», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHue
TpEX BUAOB JaHABIIICH», «IKOJIOIMYECKOE BUI000pA30BAaHHUE BHUIOB CHHUI,
«ITomumonasl pacteHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCTIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, 0OpPa30BABIIUXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopuasi pabora «BbisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoGneHuss  OpraHu3sMoB M HUX
OTHOCHUTEJbHAs 1IEJIeCO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB MO MOP(POJIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeTonbl  M3y4deHHS  MaKpOl3BOMIONUHU. [laneoHTonoOruyeckue MeTO[bl
u3ydeHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus: sBotonuu. CpaBHeHUE (QIIOPHI H
dbayHpl MaTepuKoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emun. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiia) 3BONOUUH. [IpuHyun cmenvt yHnkyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLUY.

JleMoHCTpauun

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

Tabmuubl U cxembl: «DUIOTEHETUUECKUN Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punuoduts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa U INHUMITaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayyHble IpeacTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpoBepkeHHe onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnYecKux BemecTB W3 Heoprannudeckux. Omeir C. Mumtepa u I'. HOpm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBudHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAsS
reoXpoHoJorus. I'eoxpoHoiornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. DIBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBHIX DKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHrne MHOTOKJIETOUHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONHUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IponcxoxneHne MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reoJIOrn4eckux TmporeccoB. llosiBieHre U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMHUpaHU. COBPEMEHHBIN 3KOJOTHMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsi: ®. Penu, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, k. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBoMOUUM», «['€OXpOHOJIOTMYECKass — IIKaJay,
«HauanpHble 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llanmopoTHuku», «l'onocemMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIEY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pAaCcTEHHM pa3IUYHBIX OTACNIOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE ~ ONBITOB
Muiepa—tOpu 1o u3y4eHHo aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «l3yueHne W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass pabGora «V3ydeHue OCOOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3ydyeHne oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O MPOUCXOKICHHM 4eJIOBeKa. Pennrnosneie
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanuus yenoBeka OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PaHHuMe 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJiei. ABCTPaONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMelbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAAIINN U MEPBBIA BBIXOJ JIHOJAEU
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuilt — 0oOmME  MPENIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEpTalbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEGHHE KOHTHHEHTOB 3a TmpenaenamMu AQpUKH.
[TaneoreHeTrka u NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yejgoBeka. MyTalmoHHBIN mponiece U noaumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oOCHOBATENs» B MOIMYISIIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITEIBHOCTH  pacH3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ QHTPOINOJOTHS W IMAJIEOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «MeToIbl aHTPONOJIOTUMNY, «['0JIOBHOM MO3T YenoBeKay,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTEHE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
MPSIMOXOAIINIY, «JleHncoBCkuM yenoBek» «Heanaepranbuby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMH CIOKETaMHM TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu HaxX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeJIOBEKa.

JlabGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEHM CTpPOEHUS CKejeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHue U pazButue 3kosiornu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHbie U JabopartopHbie. MojenupoBaHue B OKOJOTUA. MOHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIEHUS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METO/JIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naencTBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: abUOTHYECKUE, OMOTUYECKUE, aHTponoreHHsie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢akropel. CBeT Kak sKkonorudeckuid daxrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [loMKHIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacTeHuili K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMUYecKue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

XKuznennoie Qopmbl opranusmoB. [lonstue o Ku3HEHHOH (opme.
XKuznennsle POpMBbI pacTEHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOH4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuupbl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTIOCOOJIECHUNM OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNM OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKkux 6apbepoB U
0COOCHHOCTEN OMOJIOTUU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuud. OleHKa YMCICHHOCTU MOMYJISIIHH.
JlnHaMuKa MOMyJAUUA U €€ Peryjdaiud. buoThudeckuil mOoTEHIMAT MOMYJISINH.
MoaenupoBaHue TMHAMHUKHA TONYJISITUK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XatumHcoHa. Pa3Mepsl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas U peanu3oBaHHAs HUIIIM.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBAa3UM UYKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XAPAKTEPUCTUKU TMOMYJISIIUAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  MHUpaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb s3xonorudeckort Humm k. M. XaTunHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTopnasi  padora «lIpucnocobmeHuss ceMsH  pacTeHUH K
PacCCeNICHUIO.

Tema 9. Ikos0rust co001IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buoMacca u  mpoayKuws.
DKOJIOTUYECKUE TTUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOINOrEHHBIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘opojackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOosaHnuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmeus 3GepA3HEHUl PA3HbIX munos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOocUCTEMaA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbel OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IJKonoruyeckas nupamuaa OMOMacchl», «IKOJIOTHYECKas MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucTtema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL 1
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydyeHue pasHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «IDKCKypCUsl B THIMYHBIN OnoTeoreHo3 (B ayOpaBy, Oepe3HsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCHsi B arpodKocucTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMiIH, TN CYIIECTBYET WIIH
CYILECTBOBAaJIA ’kKM3Hb. Pa3BuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BelIecTBO OMochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100abHOM PKOCcHCTeMBbL. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHSA )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIHAIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuid, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT kuciopojga B IPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymny, «Kiaumatuyeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii jgec», «ILIupokoancTBEHHBIM
necy», «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYMHBL. Bo3geicTBhe YeloBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoaneie Ttepputopun (OOIIT).
Bboranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W TPUPOJIBIL.
PanmonanpHOE  TPUPOJOMNONIB30BAHME W COXpaHEHHWE  OHMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHOBb



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

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
1O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType THYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
Ipa)XJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHMX YOEXIEHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTHUUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue NpasoCO3HAHUs  DKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTUH JTOCTHUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIHBHOCTM B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEW TMO3WMLMUM JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY U IIPABOMNOPSAKY, YEIIOBEKY TPY/Ja U CTApLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEH CpELE.

JIndHOCTHBIE pE3yJdbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUH
BOCIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA,;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOUN AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
MMaTPpUOTHU3Ma, YBAKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOWM Kpau, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOTHOMY HACIICAUIO U AMSITHUKAM MPUPOIBI,
TOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHWOJIOTHUM B ITIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOLMOHAIBHOIO (JIATONOIYYHsI:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJsipHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATbHOTO H  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO JI€SITEIIbHOCTD;

UHTEpEC K pa3NuyHbIM cdepaMm mpodeccHoHATbHOW IesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

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

7) 3KOJIOTUYe€CKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEICTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHHS B NIPUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B DKOCHUCTEMAaxX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTHUYECKON JESITEIIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

NMOHMMAaHWE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(OpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU LEIOCTHOTO
NpeACTaBICHUsT 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS PA3BUTHUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAaHUIO TMPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUM OHOJOIMYECKUX 3HAaHUH B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHMSI SIBICHUIN OKPYXKAIOIIEr0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieJ1aTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh
MIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHEHU(PHUKY METOJIOB IO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEeNOBaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAIBHOW KOMIIETEHIIMU OOyYarouuxcsi; CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHMOJOTMM Ha YPOBHE CpPEIHEro 0OIero
oOpazoBanus y oOydvaromerocs OyayT chOpPMHpPOBAaHBI —TO3HABATEIBHBIC
yHUBEpCalbHble yUeOHbIE AEICTBUSA, KOMMYHUKATHUBHbIE YHUBEPCAJIbHbIE YUECOHbIE
NEUCTBUS, PEryJISTUBHbIE YyHHUBEpCAJIbHbIE YYE€OHbIE JACHCTBUS, COBMECTHAs
NeSATEIbHOCTbD.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPAMMbl CpPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrnueckKue AecTBHUSA:

CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTH W aKTyalM3UpoOBaTh  MpoOljeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIacCcU(pUKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MTOHATHUSAMH);

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAKTOB U SBJICHUM
YKWBOW MPUPOJIBI,



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIC cpeactBa IS IpEACTaBICHUS
CYILIECTBEHHBIX CBsI3¢H M OTHOLIECHUW B M3y4ae€MbIX OMOJOTUYECKUX OOBEKTax, a
TAaKK€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHalIM3a HWMEIOIIMXCA
MaTEepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESTEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJeTh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTyMEHThI JJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs] 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh IEPEHOCUTh 3HAHUS B TMO3HABATEJIbHYI0 U MPAKTHUYECKYI 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIEW, MpeJJiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEparype, OHOJOTHUYECKHX CJIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IUYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHSTH PA3IMUYHbIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHIIOJHEHUSI yUeOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TMPEACTABICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHU AeHCTBUSIMM:

1) o01enue:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJ]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIIMN JPYTUX yYACTHUKOB
JAajiora Win TUCKYCCUN);

pacro3HaBaTh HEBepOalibHble CpeJCTBa OOIIEHMs, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, MMOHMMAThH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) coBMecTHas JeITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI IpH peIIEHUU OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAUHUPOBATh JEUCTBUS MO €€ [IOCTMIKEHHIO: COCTaBJIATH IUIAH JECHCTBUM,
pacmpeienarh pojad ¢ y4E€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YyaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C IIO3ULHUHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYUIIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS NpoOJIeM U UX
pELIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M NOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW JPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESAM;



BIAJCTh HABBIKAMH  TIO3HABATENHLHON  pediaekcuu KaKk  OCO3HAHUS
COBEPIIAEMBbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI peIICKCUU ISl OIEHKH CHUTYalluH, BHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHI)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINW3E pe3yIbTaToOB
TeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pPe3yIbTaTOB
NEeATEITLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopuapHOro  o0yueHuss — oOydaromuxcs  Owojmormu. OHHM  BKJIIOYAOT:
cnenuduyeckue AJjisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyauusx. lIpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaMm U3y4eHusl.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kacce JTOMHKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  PEIICHHH TpobJieM  paruoHaIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnerounast Teopust T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HaciencrBeHHoctn T. Moprana), yuenus (H. W. BaBwioBa — o wneHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUSI, YUCTOThI raMer,
HE3aBUCUMOTO HacnenoBanus [. MeHgensa, TOMOJOTHYECKUX pAIOB B



HACJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuiona), MIPUHLIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMHM HAay4YHOTO TO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKHUX
IPOLIECCOB: 0OMEHa BeHIecTB (MeTaboau3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€03a, raMeToreHesa, 3MOpHOreHes3a, nocTIMOPHUOHAIBLHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMl U CHCTEMaMU OpraHOB y pPAacCTEHMM, >KMBOTHBIX M YE€JIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaraMy KJIETOYHOIO IUKJIA U )KU3HEHHBIX UKIIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO PA3BUTHS, T'€HOTUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTENbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIs JOKAa3aTeJbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX IPyMII;

YMEHHE peniaTb OMOJIOTUYECKUE 33a]]a4H, BBISBISATH MPUUUHHO-CIICICTBEHHBIE
CBSI3U MEXKJ1Y UCCIEAYEMbIMU OMOJOTMYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOpHBIE M TpaKkTUYecKHe paboThl, cOOI0IaTh
npaBuia mpu paboTe ¢ ydeOHBIM U 1a00paTOPHBIM 000PYI0OBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpenctBamu, GOpMyIHpys 1efb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHUE Y4acTBOBAaTh B Yy4e€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSIX;



YMEHHE OLIEHMBATh ATUYECKUE AacCHeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmacth  OWONOTMM W MEIWIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIMPABICHHOEC W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTECHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHaIbHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEIBCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSAX  CPEAHEro
PO eCcCHOHATILHOTO U BBICIIET0 00Opa30BaHMUs.

[IpenMeTHbIE pe3yiabTaThl OCBOCHUs yueOHOro mpeameta «buonorus» B 11
Kjlacce JOJKHBI OTPaXKATh:

chOpPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB MPUPOJLI W PEHICHUU 3KOJOTHUCCKHX
npoOJieM 4YeJIOBEYECTBA, a TaKXKE B PEIICHUH BOMPOCOB PaIlMOHAILHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHHUE BJIaJIETh CHUCTEMOM OHOJOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENIeNICHUs] M TOHUMAHUE CYUIHOCTH OCHOBOIOJATaroluX OHOJOTHUYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUECKHE TEOpUHU
(aBomroriionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIUM), YUCHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBomtoiuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojactea K. M. boapa), mpaBuna (munumyma FO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbI DHEpPruM), Tumnoressl (rumore3a «vupa PHK» V.
['un6epra);

yMEHHE  BJIaJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IIO3HAHMA,
WCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX MCCIICOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MEHEHHUI B IPUPOJIC;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYIUX CHJI SBOJIONMN HAa T€HO(MOH MOMYJISIIUHN,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXAY TMPOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITIOHEHTAMHU PA3IUYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYMTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeIOBEUECKMX pac, HEOOXOAMMOCTH COXPaHCHUS MHOT000pa3us BHUIOB U
AKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M UCTIOBEUYCCTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa9U, BBISABISITH IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJy UCCIIETYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBINOJHATh JITA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs IeJb KCCIEIOBAaHUS, AaHATU3UPOBATH TIOJTYyUYEHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYECHHUYECKHX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIAX M CIOC00axX Mpea0TBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccCHoHaATbHON
NEATEILHOCTH B 00JJACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIL30BAHMS, MEAUITNHBL,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTJIyOJIATh TI03HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmt U MPOJOJIKEHUE
OMONIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00Opa30BaHUsI.



4. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie  IIpakTHueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus kak Hayka 1
https://m.edsoo.ru/863ea20e
2 JKuBble cuCTEMBI U UX U3yUYEHUE 2 bubmmorexa [TOK
https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 b 2 0.5
HOTIOTHA KIICTKH https://m.edsoo.ru/863e9cle
bu6nmoreka [JOK
4 X 10 1
MMHUHECKaA Opranu3aliii KICTKH https://m.eds00.ru/863e99¢c6
bu6mmoreka [IOK
5 C 8 2
TPOCHHC H YHKLIHH KICTKH https://m.edsoo.ru/863e9da4
6 OOMeH BelecTB U MpEeBpaIIeHUE YHEPTHHU B 9 | bubnmnorexa [JOK
KJIETKE https://m.edsoo.ru/863e9ed0
7 Hacnencreennas unpopmanus u 9 0.5 bubnuorexa [IOK
peanusanus €€ B KJIIETKE ’ https://m.edsoo.ru/863e9fde
b K
8 JKU3HEHHBIN UK KIETKU 6 1 nomorexa IO
https://m.edsoo.ru/863e9cle
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3zMHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka O HaCIEACTBEHHOCTH U ) 0.5 bubnnoreka [JOK
M3MEHYUBOCTH OPTaHU3MOB ' https://m.edsoo.ru/863eaSa6
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bu6mmoreka [IOK




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

13 3aKOHOMEPHOCTHA U3MEHUYNBOCTHA 6 1 Bubmaorexa ITOK
p https://m.edsoo.ru/863ea8bc
bubmuorexa [JOK
14 I .
CHeTiIa qejopeka 3 0-5 https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 (Cenexiys OpranusmMos 4 I https://m.edsoo.ru/863eac2c
16 BuorexHonorus u cuHTeTUYECKast OMOIOrUs 4 bubnmorexa LHOK
https://m.edsoo.ru/863ead44
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| 3apoxACHUE U PA3BUTHE IBOIOIIMOHHBIX 4 bubnuorexa [JOK
MPEJICTABICHUI B OMOJIOTHI https://m.eds00.ru/863e9570
bubmuorexa [JOK
2 M & 14 2
HKPOIBOJIOLHA 1 €€ PEsyIIbTatel https://m.edsoo.ru/863e9cle
3 MaxkpoaBomtonus 1 €€ pe3yabTaThl 6 bubmorera [JOK
P H pesy https://m.eds00.ru/863e99¢c6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/863e9da4
bu6nmoreka [JOK
5 IT - 10 1
POUCXOXKICHUE YeTTOBEKA — AaHTPOIIOTCHES hitps//m.cdsoo.ru/863¢9ed0
DKOJIOTHS] — HayKa O B3aWMOOTHOIIICHUSIX
6 OpraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
p . 71op . ’ https://m.edsoo.ru/863e9fde
C OKpYXKarolen cpeaon
bu6nmoreka [JOK
7 O 0 9 1.5
Prafy3Mbl M Cpeiia ODUTAHHA https://m.edsoo.ru/863e9cle
8 OKoJ0rus BUJ0B U MOIMYJISIIUN 9 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE
9 - 12 0.5
CHCTEMBI
bu6mmoreka [IOK
10 b — 17100 6
MOChEpa — II00ATLHAT SKOCHCTEMa https://m.edsoo.ru/863ea5a6
11 Uenoek U okpyxarolas cpeia 6 bubmmorexa LIOK

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




bu6mmoreka [IOK

12 PesepBHoe Bpemst 8
https://m.edsoo.ru/863ea8bc

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

Hs3 nmporpaMmMbl BOCIIMTAHHUS.

[IpuBnekaTs BHUMaHUE O0yUYarOIIMXCA K 00CYK1aeMOM Ha ypoke MH(pOpMAaIK, AKTUBU3AIMHU T03HABATEIbHOM
NEeATEIbHOCTH 00YYaIOIUXCSl.

praBHHTB yUIe6HBIMI/I rpymnmaMu € ICJIbi0 BOBJICUCHUA 06yqa101u1/1xcsl B IIponecc O6y‘{eHI/I$I N BOCIIMTAHUA, MOTUBUPYS UX
y‘{e6HO-HO3HaBaTeJ'IBHYIO ACATCIBbHOCTD

Peann3oBbIBaTH BOCIUTATEIbHBIC BOBMOKHOCTH B PA3IUYHBIX BUAX JAEATEIBHOCTH O0YYAIOIIUXCS CO CIIOBECHOM
(3HAKOBOI) OCHOBOM: CaMOCTOSITENIbHAsI paboTa ¢ yueOHUKOM, paboTa ¢ HayYHO-TOMYJISIPHON JTUTEPATypoi, 0TO0p U
CpaBHEHHUS MaTepuasa 1Mo HECKOJIbKHUM UCTOYHUKAM



IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
” Tema ypoka Kontpoabubie IlpakTnueckue Hara unpposbie
n/n Bcero u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| buosiorus kak KOMILJIEKCHAasA HayKa U | bubnuorexa [JOK
KaK 4acTh COBPEMEHHOI'0 00IIIecTBa https://m.edsoo.ru/863ea20e
. bubnuorexa [JOK
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 hitps+//m.cdsoo.rw/863¢9570
3 YpoBHEBas opraHu3anus ;KUBbIX | bubnnoreka [JOK
CUCTEM https://m.edsoo.ru/863e9cle
4 HcTopust OTKpBITHS U U3yYEHUS | bubnuoreka [IOK
kJieTku. Kierounas teopust https://m.edsoo.ru/863e¢99c6
Metozasl MONEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas pabora
5 «M3yueHne MeTo10B KJIETOUYHOU | 0.5 bubnuoreka [IOK
6uonoruu (xpomarorpadus, https://m.edsoo.ru/863e9da4
anextpodopes, nuddepeHuanpHOe
uentpudyruponanue, [TLP)»
6 XUMUYECKUN COCTAB KIETKU 1 bubmmorexa [TOK
https://m.edsoo.ru/863e9ed0
7 MuHepanpHble BENIECTBA KIETKH, UX | bubmuorexa [IOK
Ounonoruveckas poib https://m.edsoo.ru/863e9fde
Opranuyeckue BelecTBa KJIeTKH —
bu6mmorexa [IOK
8 oenku. JlaboparopHas pabota 1 0.5

«O06Hapyx)eHHe OETKOB ¢ TOMOIIBIO

https://m.edsoo.ru/863e9cle




Ka4yC€CTBCHHBIX peaxunﬁ»

CgoiicTBa, K1accupuKaIys U

kietku. [Ipaktuueckas pabora

? byHKIIUM OEITKOB

10 Oprannueckue BeniecTBa KJIETKH —
YTJIEBOIbI

11 OpraHuyecKkue BeIecTBa KIETKH — bubnnoreka [HOK
JUIAIBI https://m.edsoo.ru/863ea5a6
Hykneunossie kucnortsl. JITHK u
PHK. JIabopaTopHas pabora

12 «HMccnenoBanne HyKJIE€MHOBBIX 0.5 bubmmorexa LHOK

https://m.edsoo.ru/863eabbe
KHCIIOT, BBIJICJICHHBIX U3 KIIETOK
pa3IMYHBIX OPTaHU3MOB)

13 Crpoenue u pyHkun ATO. [Ipyrue bubnuorexa [JOK
Hykieosuarpugocharel (HTD) https://m.edsoo.ru/863ea8bc
CexBennpoBanue [JHK. Metoss

14 FCHOMI/IKIl?I, TpaHCKJI:)[I/IHTOMI/IKI/I,H bubmmorexa [TOK

https://m.edsoo.ru/863ea48e
MPOTEOMUKH
. bubmuorexa [JOK

15 Meroxer cTpyKTYpHOIE GHOTOrHH https://m.edsoo.ru/863eac2c

16 Tuner knetok. [Ipokapuornaeckas bubnmoreka [JOK
KJIIETKA https://m.edsoo.ru/863ead44
Crpoenune 3yKapuOTUYECKON KIIETKH.

17 [IpakTnueckas padora «3y4yeHue 0.5
CBOWCTB KJIETOUHOU MEMOpaHbI»

18 [loBepXHOCTHBIN anmapar KJIETKH bubnmorexa LOK

https://m.edsoo.ru/863eaea2

19 OnHOMEMOpaHHBIE OPTaHOU/IBI 0.5




20

21

22

((I/I3y‘ieHI/IC JABMOKCHUS IUTOIIIIa3MBI B
PaCTUTCIIbHBIX KJICTKAX»

[TomyaBTOHOMHBIE OpPTaHOUIBI
KJICTKH: MUTOXOHPUH, TUTACTHIBI.
JlaGopaTtopHnas pabota
«HccnenoBanue mia3mMomm3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaX»

HememOpanHbIe OpTaHOUIBI KICTKH

Crpoenrne u GyHKIUH SIpa

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso00.ru/863eb10e

23

24

CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabora «3yueHue CTpoeHHUs KIETOK
PAa3JIMYHBIX OPraHU3MOB)

ACCUMUIISIIIAS U TUCCUMUIISLIUS —
JIB€ CTOPOHBI MeTabom3Ma. THIIbI
oOMeHa BemiectB. JIabopaTopHas
paborta «/3yueHnue KaTaTuTUIECKOn
AKTHBHOCTH ()€PMEHTOB (HA MpUMEpE
aMUJIa3bl WM KaTajasbl)»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863eb348

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHnast pabora «3yueHue
(bepMEHTAaTUBHOTO PaCIIETIIICHUS
NEpPOKCHa BOJOpO/ia B
PaCTUTEIHHBIX M JKUBOTHBIX KIIETKAX)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

26

benku-akTuBaTophl U OENKU-

bu6mmoreka [IOK




HHTHOUTOPBI

https://m.edsoo.ru/863eb46a
bubmuorexa [JOK

27 ABTOTpOGHBII THII OOMEHa BEIIECTB hitps:/m.edsoo.ru/863eb5fa
28 doTocuHTE3
Xemocwunres. Jlaboparopras pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A 0.5
1 XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Busl
30 opoxenus. Jlabopatopuas pabora bubnunoreka [JOK
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS U https://m.edsoo.ru/863ebbSe
JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI bubnnoreka [JOK
SHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/863ebd 16
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MmarpuyHoro cunresa bubmmorera [TOK
https://m.edsoo.ru/863ebale
34 Tpanckpunums — MaTpUYHBINA bubnnoreka [JOK
cunte3 PHK https://m.edsoo.ru/863ea20e
N bubnuorexa [JOK
3 Tpancasrunt u e€ oramet https://m.eds00.r/863¢9570
36 Koauposanue amunokuciot. Poib bubmuorexa [IOK
pubocom B OnocuHTEe3€e OeKa https://m.edsoo.ru/863e9cle
37 Opranuzanus reHoma y mpokapuor u bubnmoreka [JOK
OYKapHuoT https://m.edsoo.ru/863e99¢6
38 MonexyJspHbIE MEXaHU3MBbI bubnuoreka [IOK

IKCIIPECCUU T€HOB y 3YKapHOT

https://m.edsoo.ru/863e9dad




Bupycbl — BHeKs1eTOUHbIE POPMBI
YKU3HU U OOJIUTaTHBIC TIAPa3HTHI.

bu6mmoreka [IOK

39 [IpakTuueckas padora «Co3nanue 0.5 https://m.edsoo.ru/863e9ed0
MOJICJIA BUPYCa»
40 BupycHbie 3a0071eBaHus YEI0BEKA, bubnunoreka [HOK
JKUBOTHBIX, PACTCHHI https://m.edsoo.ru/863e9fde
41 Hanotexnonoruu B Onojgoruu u bu6mmoreka [IOK
MEIUIITHE https://m.edsoo.ru/863e9cle
42 Ku3HeHHBIN UK KIETKHA
43 Martpuusnsiii cuate3 JJTHK
Xpomocomsl. JlTaboparoprast pabota
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5 bubmmorexa LOK
https://m.edsoo.ru/863ea5ab
MUKpOIIpenaparax»
bu6mmoreka [JOK
45 JleneHHe KICTKI — MATO3 https://m.edsoo.ru/863eabbe
Tunsl knerok. Kapuokunes u
nutokunes. JlaboparopHas padora
46 «Habmonenre MUTO3a B KIIETKAX 0.5 bubmmorexa [OK
https://m.edsoo.ru/863ea8bc
KOHYHMKA KOpeNIka JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsitust >KM3HEHHOTO 1TUKIIA bubmuoreka [JOK
KJIETOK https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
48 Opranmsm Kak eqMHOE nenoe https://m.edsoo.ru/863eac2c
49 Txanu pacrenuii. JlaboparopHas 0.5 bubmuoreka [IOK
pabora «/3yueHue TKaHel pacTeHU» https://m.edsoo.ru/863ead44
50 TkaHM )KUBOTHBIX U YEJIOBEKA. 05

JlaboparopHas pabota «3ydenue




TKaHEeH KHBOTHBIX )

Opranel. CucTeMBI OPraHoOB.

51 JlaGopaTtopHnas padora «3yuenue 0.5 ngj;;f;;gﬁg 63eaea?
OpraHoOB I[BETKOBOT'O PaCTECHUS»
52 Ormopa Tena opraHu3MoB
53 JBr>keHre OpraHu3MoB
bubnuorexa [JOK
>4 lnrartne opranusMos https://m.edsogru/863eafec
55 IIuTanre MO3BOHOYHBIX JKUBOTHBIX. bubnuorexa [JOK
[TumeBapuTenbHas cuctemMa 4yeaoBeKa https://m.edsoo.ru/863eb10e
bubnuorexa [JOK
36 JlbIXaRHe Oprafi3Mon https://m.edsogru/863eb348
57 JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U
YeJI0BeKa
58 TpaHcHoOpT BEUIECTB y OPTaHU3MOB bubmmorexa [TOK
https://m.edsoo.ru/863eb46a
59 KpoBeHocHas cuctema mo3BOHOUHBIX bubnuoreka [IOK
JKUBOTHBIX U Y€JI0BEKA https://m.edsoo.ru/863eb46a
bubnmnorexa [JOK
60 Brinienienme y opraumsmos https://m.edsogru/863eb5fa
61 3amura y OpraHu3MOoB bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
bubnmuorexa [JOK
62 Mantyriiast crcTema tenoneka https://m.edsocL).Iru/863e9570
63 PaznpaxxumocTs u perynsuus y bubmuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863ea20e
64 I'ymopanbHas perymnsanus u bubnuoreka [IOK

SHAOKpPHUHHAA CUCTCMA )KUBOTHLIX U

https://m.edso00.ru/863e9570




YCJI0BCKa

65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB bubmmorexa [IOK
https://m.edsoo.ru/863e9cle
bu6mmoreka [IOK

66 Hososoe pasmioskerine https://m.eds00.ru/863e¢99c6

. bu6mmoreka [IOK

67 Meiios https://m.edsoo.ru/863e9da4
["amerorenes. O6pazoBanue u
Pa3BUTHE MOJIOBBIX KJIETOK. Bu6mrorexa LOK

68 JlaGopaTtopHast pabora «3yuenue 0.5 hitps-//m.cdsoo.ru/863¢9ed0
CTPOEHHUS MOJIOBbIX KJIETOK Ha
TFOTOBBIX MUKpOIIpernapaTax»

69 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpPraHu3MOB — OHTOI'EHE3 https://m.edsoo.ru/863e9fde

70 3aKyagKa OpraHoB U TKaHEU U3 bubnnorexka [JOK
3apOJBIIIEBLIX JIUCTKOB https://m.edsoo.ru/863e9cle
PocTt u pa3zButne XKMUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrisiBieHne 05 bubnuotexa [JOK
IIPU3HAKOB CXOJCTBA 3apOAbILIEH https://m.edsoo.ru/863ea20e
MTO3BOHOYHBIX YKMBOTHBIX»

Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.

7 JlaGopaTtopHnas pabota «CtpoeHue 05 bubnmoreka [JOK
OpPraHOB Pa3MHOXEHUA BBICIINX https://m.edso0o.ru/863e9570
pacTeHuin»

7 Wcropwust cTaHOBIICHUS U PA3BUTHS bubnmoreka [JOK
T€HETUKHU KaK HAyKH https://m.edsoo.ru/863ea5a6

74 OCHOBHbIE TOHSTHUSL U CUMBOJIBI 05 bubnnorexka [HOK

reHetuku. Jlaboparopnas pabota

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




«/Ipo3oduna kak 00OBEKT
TCHETHUYECKUX HCCIICTOBAHUI

3aKOHOMEPHOCTH HACJIeI0BaHUS
npu3HaKoB. MoHorubpuaHOe

ckpemuBanue. [Ipaktuueckas pabota

bu6mmoreka [IOK

7 "N3yueHne pe3ynbTaToB 0-5 https://m.edsoo.ru/863ea8bc
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oh s

76 [TuTomornyecKkue OCHOBBI bubimmoreka [JOK
MOHOTHOPHIHOTO CKPEIIUBaHUS https://m.edsoo.ru/863ea48¢e

77 AHanu3upymrouiee CKpeluuBaHue. bubnnorexa [HOK
Henosnnoe nomMmuHnpoBanue https://m.edsoo.ru/863eac2c
JluruOpuHoe cKpeniuBaHue.

78 [IpakTuueckas pabora «M3yueHue 05 bubnuoreka [IOK
pe3yabTaTOB AUTUOPUIHOTO https://m.edsoo.ru/863ead44
CKpEIIUBAaHUS Y APO30(PHIIBI»

79 [{uTonornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS
CuernieHHOe HaclieIoOBaHUE bu6mmoreka [IOK

80
HPHU3HAKOB https://m.edsoo.ru/863eaca2

21 XpOMOCOMHasI TEOPUS
HACJIECICTBEHHOCTH

82 I'enetuka nona

83 T'enoTun kak neJI0CTHAs CUCTEMA bubmmorera [TOK

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

24 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA bubnnoreka [JOK
pacTeHuM, KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863eb10e

85 N3MeHUYnBOCTH MPU3HAKOB. BUb bub6mmorekxa [IOK




W3MEHYHUBOCTH https://m.edsoo.ru/863eb348

86 MonudukarmonHas "3MEHIHBOCTh
BapurannoHHbIN psii U BapualMOHHAs
KkpuBas. JlabopaTopHas pabora

27 «HccnenoBanue 3aKOHOMEPHOCTEN 05 bubnnoreka [HOK
MOIU(DUKATTMIOHHON U3MEHUHNBOCTH. ' https://m.edsoo.ru/863eb46a
ITocTpoenne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOM»

28 I'eHoTunuyeckas U3MEHYUBOCTb. bubmuorexa [JOK
KomOunatuBHas "3MEHYUBOCTD https://m.edsoo.ru/863eb46a
MyTanuoHHasi U3BMEHYUBOCTb.

29 [TpakTrueckas paborta «MyTtauuu y 05 bubnnoreka [JOK
Tpo30¢hUiIbl (Ha TOTOBBIX ' https://m.edsoo.ru/863ea20e
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO

90 polecca p9nnreHeZ:1Ka u bubmmorera [TOK

p ' https://m.eds00.ru/863e¢9570
SMUT€HOMUKA
I'enernka yenoseka. [IpakTruueckas

91 abota «CocTaBJeHHEe U aHAIIN3 0.5 bubmmorexa [OK
p . ' https://m.edsoo.ru/863e9cle
POAOCIIOBHOM

92 MeTtoapl MEAUIIUHCKON T'eHETUKU bubmmorexa [IOK

https://m.edsoo0.ru/863e99c6
3HavYeHNE METUIIMHCKON TeHETUKH B
93 MIPEIOTBPAIEHNH 1 JICUCHUH bubmmorexa [IOK
p P . https://m.edsoo.ru/863e9da4
TeHEeTUUYECKUX 3a00JIeBaHHI YeIOBEKa
OCHOBHBIE TIOHSTHS CEJIEKITUU. Eub 1OK
nonnoTeKa
94 JlaboparopHas pabota «3yuenue 0.5

COPTOB KYJbTYPHBIX pacTEHUN U

https://m.edsoo.ru/863e9ed0




mopoa AOMallHUX KUBOTHBIX»

MeToap! ceIeKIIMOHHON paboTHI.

bubmuorexa [JOK
5 JIab 3] 1 1 0.5
? abopaTopras pabota « BYZICHHG https://m.edsoo.ru/863ea20e
METOJIOB CEJICKIIMH PACTCHUI»
OCTIDKCHUS CEJICKIINN PACTCHUN 1
96 iI/IBOTHHX I1 aKTquCKZ;I abora 1 bubmmorexa LOK
P . p https://m.edsoo.ru/863e9570
«IIpuBuBKa pacTeHHI»
CoxpaHeHue, U3ydYeHUE U
97 I/ICH(I))JIB?;OBaHI/Ie Z:HGTI/I‘-IGCKI/IX 1 bubmorexa LIOK
https://m.edsoo.ru/863e9cle
pecypcoB
buoTtexHonorus kak Hayka u oTpacib
08 npou3BojcTBa. [IpakTuyeckas padora | 0.5 bubnnoreka [JOK
«M3yueHne 00bEKTOB ' https://m.eds00.ru/863e99c6
OHMOTEXHOJIOT I
99 OcHOBHBIE HaNpaBICHUS | bubnnorexka [JOK
CHHTETHYECKOH OHMOIOTHHU https://m.edsoo.ru/863e9das4
bu6mmorexa [IOK
1 X 1
00 POMOCOMHAs U T€HHAsl HHKEHEPUS hitps://m.cdsoo.ru/863¢96d0
bu6mmorexa [IOK
101 M 1
0 CAMUMHCKHAE GHOTEXHONOTHH https://m.edsoo.ru/863e9fde
102 PesepsHbliit ypok. [IoBTOpeHnue, | bubnnoreka [JOK
000011IeHHEe, CUCTEMATH3AIIAs 3HAHUI https://m.edsoo.ru/863e9cle
OBIHIEE KOJIMYECTBO YACOB I10
. 102 13.5

[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4. 1
IBojMOUHONKas TeopHs 1. Jlapeita https://m.edsoo.ru/863ea20e
) JIBrKyIpe CHJIbl BOJIIOLMY BUI0B | bubnnorexa [HOK
o Y. /lapsuny https://m.edsoo.ru/863e9570
Bopr0a 3a cymiecrBoBaHue,
3 GC’II‘:)GCTBCHHIiII;II 1 UCKYCCTBEHHBIN 1 bubmmorexa [JOK
4 https://m.edsoo.ru/863e9cle
oTbop
4 DopMHUpPOBAaHUE CUHTETUYECKON 1 bubnuoreka [IOK
TEOPHUU DBOJIFOLIUU https://m.edsoo0.ru/863e99c6
5 DTanbl H3BOIIOIMOHHOTO MpoLecca: 1 bubnuorexa [JOK
MMKPOIBOJIIOLMS U MaKPOIBOJIFOLIHS https://m.edsoo.ru/863e9da4
6 [Tonmynsius — snemMeHTapHas | bubnuoreka [IOK
€IMHULIA 3BOJIIOLIUA https://m.edsoo.ru/863e9ed0
3aKOH T€HETUYECKOT0 PAaBHOBECHS
k. Xapau, B. BaiinOepra.
7 JII[a6o ag(z)[ Has paboTa SBBISIBJ‘IGHI/I@ 1 0.5 bubmmorexa LIOK
paTop p . ' https://m.edsoo.ru/863e9fde
M3MEHYUBOCTH Y 0COOEH 0JTHOTO
BUJIA»
bubmuoreka [JOK
8 C) 1
JICMCHTAPHBIC (PAKTOPEI JBOIOLIHH https://m.edsoo.ru/863e9cle
9 Dddekt ocHoBarens. Ihdext |

OYTBIJIOYHOTO TOPJIBIIIKA




Murpauuu. M3o0aumuu nomymsmii:

10
reorpaduueckas, OMOJIOrHIecKas
1 EctectBenHslii oT60p — bubnmoreka [JOK
HaIpaBJISIOMUA (aKTOP IBOTIOIHUH https://m.edsoo.ru/863eaSab
. bubnmoreka [JOK
12 Honosoii orbop https://m.edsoo.ru/863eabbe
[TprucrocoOIeHHOCTh OPraHU3MOB KaK
€3yJIbTaT MUKPOIBOJIIOLIUH.
13 ?IagopaTopHaﬁl;a60Ta «3yueHue 0.5 bubmorexa HOK
. https://m.edsoo.ru/863ea8bc
apoMop(h030B U HIUOAAANITAIIUN Y
pPacTeHUI U )KUBOTHBIX»
[Ipumeps! npucnocodaeHunt y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢usnonornueckue, ONOXMMUYECKHE,
14 noseneHueckue. JlabopatopHas 0.5 bubnmorexa LIOK
https://m.edsoo.ru/863ea48¢e
pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTENbHAS
11eTIECO00PA3ZHOCTH
Bun, ero kputepuu u CTpyKTypa.
I JlaGopatopHnas pabora «CpaBHEHHE 05 bubnuoreka [IOK
BUJIOB IO MOP(OJIOTHUECKOMY https://m.edsoo.ru/863eac2c
KPUTEPUIO»
bubmuorexa [JOK
16 CrpyxTypa BHIa https://m.edsoo.ru/863ead44
17 Bunoo6pa3oBanue kak pe3ynbTar
MHUKPOIBOIOLUHU
13 CBs3b MUKPOIBOTIOLINH U bubnnorexka [HOK

SIMHUACMHUOJIOTNHU

https://m.edsoo.ru/863eaeca2




Makpo3BoTIOLIHS.

19 ITaneoHTOIOrMYECKHE METO I
W3Yy4YEeHUs IBOJTIOLIUN
20 buoreorpaduueckue MeTo b1
W3Yy4YEHUS IBOJTIOIIAN
OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
21 MOp(doorudecKkre METO Il H3yICHHS buGnnorexa LIOK
p v https://m.edsoo.ru/863eafec
DBOJIIOLUU
MonekynsapHO-TreHETUYECKHUE,
22 OMOXMMHYECKHAE U MATEMATHYECKIUE bubnnorexa LIOK
https://m.edsoo.ru/863eb10e
METO/Ibl U3YUYEHUS IBOJTIOIIUN
23 OO01me 3aKOHOMEPHOCTH BOJIIOLINH bubmorexa LIOK
P https:/m.edsoo.ru/863eb348
24 AnanTuBHas paauanus.
HepaBHOMEpHOCTH TEMIOB 3BOJTIOIIMH
)5 Hay4nble runoTessl NpOUCXOKAECHUS bubnnoreka [JOK
’KU3HU Ha 3eMiie https://m.edsoo.ru/863eb46a
26 JloHay4yHbIe PEACTABICHUS O bubnnoreka [JOK
3apOXKICHUM KU3HU https://m.edsoo.ru/863eb46a
7 OCHOBHBIE 3TaIbl HEOPTAHUYECKON bubnmoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/863ebs5fa
28 I'unoressl 3apOXKACHUS KU3HU
Ucrtopus 3eminu u MeToab! €
79 n3ydenus. Jlaboparopuas pabora 05
«M3ydeHne u OnrMcanne NCKOTaeMbIX )
OCTAaTKOB APEBHUX OPTaHU3MOBY»
30 HauanbHeie 3Tarbl opraHun4eckoin bubnmoreka [JOK

DBOJIOLUU

https://m.edsoo.ru/863ebb5e




bu6mmoreka [IOK

31 DBOJIIOLHS DYKAPUOT https://m.edsoo.ru/863ebd 16
OCHOBHBIE 3Tallbl 3BOIIOLUU

3 pacturensHoro mupa. [Ipaktudeckas 0.5
pabota «3ydenrne ocoOeHHOCTEH
CTPOEHMSI PACTEHUM pa3HBIX OTIEIOB)»

13 OCHOBHBIE 3TaIlbl YBOJIIOIUU bubnnoreka [JOK
JKMBOTHOT'O MHpa https://m.edsoo.ru/863ebale
DBoroIMs )KUBOTHBIX. [IpakTnyeckas

N bubnuorexa [JOK
34 pabota «3y4yenune ocoOeHHOCTEH 0.5
https://m.edsoo.ru/863ea20e
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xu3Hu Ha 3emMIie Mo spam 1 bubnuorexa [JOK
nepuoaamM https://m.edsoo.ru/863e9570

36 MaccoBble BBIMUpaHUS — bubnuoreka [IOK
DKOJIOTUYECKUE KPUZUCHI IIPOLITIOTrO https://m.edsoo.ru/863e9cle

37 CoBpeMEHHBIHN 3KOJOTUYECKUM bubnnoreka [JOK
KPH3HC, €F0 0COOEHHOCTH https://m.eds00.ru/863¢99c6

18 CoBpeMeHHas cucTema bubnuorexa [JOK
OpPraHuYyecKoro npouIoro https://m.edsoo.ru/863e9da4

39 OCHOBHBIE CHCTEMaTHIECKHE TPYTIIIBI bubnmoreka [JOK
OpraHn3MOB https://m.edsoo.ru/863e9ed0

40 AHTpPOIIONOTUsI — HayKa O 4eJIOBEKE bubmmorexa LIOK

https://m.edsoo.ru/863e9fde

41 Pa3BuTHe npexncraBiaeHuii o bubmuoreka [IOK
MPOUCXOXKICHUH YEI0BEKA https://m.edsoo.ru/863e9cle
Mecto uenoBeka B cucTeMe

42 opranudeckoro mupa. Jlaboparopnas 0.5

pabota «3ydeHne ocoOeHHOCTEH




CTPOCHHUS CKEJICTA YCJIIOBCKA,
CBA3AaHHLIX C IMMPAMOXOXKICHUCM

43 JIBIOKYIIME CHIIBI aHTPOIIOT€HE3a
CooTHo1IeHnE OMOIOTHYECKUX U
44 COILIMANIBHBIX (PAKTOPOB B bubmorexa HOK
p https://m.edsoo.ru/863ea5a6
AHTPOIIOTeHE3e
45 OCHOBHBIE CTaIUN AaHTPOIIOTEHE3A Bubmiorexa [JOK
P https://m.edsoo.ru/863eabbe
46 ITaneorenerrka 1 najJeoreHOMHUKA Brommozexa [OK
https://m.edsoo.ru/863ea8bc
47 DBOIIOLMS COBPEMEHHOI'O YETIOBEKA Brommozexa [OK
p https://m.edsoo.ru/863ea48e
Yenoseueckue pacel. [IpakTudeckas
48 abora «l3ydeHne 3KOJIOrnYeCKUX 0.5 bubmorexa LHOK
P . i ' https://m.edsoo.ru/863eac2c
aJarnTanuii YeaoBeKa
49 MexauciurInHapHbIe METO/IbI bu6mmoreka [JOK
aHTPOIIOJIOTUH https://m.edsoo.ru/863ead44
50 3apoKI€HUE U Pa3BUTHE DKOJIOTUN
Mertoapl skosoruu. JlaboparopHas
51 abora «/3ydeHre METOI0B 0.5 bubmorexa LHOK
P i . ) https://m.edsoo.ru/863eaeca?
SKOJIOTUYECKUX HUCCIIEIOBAHUIY
57 3HadeHne YKOJIOrNYECKUX 3HAHUU TSI
yeJI0BeKa
53 Okonornyeckue pakTopsl
Abunornyeckue pakropbl. CBeT Kak
54 AKOJIOTUYECKHUH (PaKTop. 05 bubnuorexa [JOK

Jlaboparopnas pabota «BrisiBieHme
MPUCTIOCOOTICHUN OPTaHU3MOB K

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




BIIMAHHIO CBETA)

AOGuotnueckue GaKkTopshI.
TeMmneparypa Kak 3KOJIOTHYECKUI

55 ¢dakrop. JIabopaTopHas padora 0.5 bubnmoreka [JOK
«BrpIsIBICHUE TTPUCTIOCOOICHM ' https://m.edsoo.ru/863eb10e
OpPraHU3MOB K BIHMSIHUIO
TEMIIEPATYPHI»

AbuoTtndeckue hakTopbl. BiraxxHocTh
KaK 9KOJIOTUYECKHI (pakTop.
bubmuorexa [JOK
56 JlaboparopHnas pabota 0.5
https://m.edso00.ru/863eb348
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOMTAHUSDY
57 Cpenbl oOuTaHus OPraHu3MOB
58 buonornueckue puTMbl bubmorexa [JOK
P https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK

59 ’KuzHeHHble GOpMBI OpraHU3MOB

Gop P https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK

60 buotnueckue gpaktopsl

b p https://m.edsoo.ru/863eb5fa
3HaueHne OMOTHYECKHIX

61 B3aMMOJICHCTBUII [IJIS1 CYIIIECTBOBAHUS
OpPraHU3MOB B cpejie 0OUTaHus

62 DKOJIOTUYECKUE XAPAKTEPUCTUKHU
TTOTTYJISIITIH
OcCHOBHBIE TIOKA3aTENN TOMYISIIAN:

63 YUCJICHHOCTb, INIOTHOCTh, BO3pACTHAS bubmmorexa [TOK

’ > P https://m.edsoo.ru/863ebb5e
U TI0JIOBAs CTPYKTYpa
64 OcHOBHbBIE TOKA3aTENN MOMYJISINN: bubnmoreka [JOK




POKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIlUU

DKoJoruyeckasi CTpykTypa

https://m.edsoo.ru/863ebd16

65
MONYJIALIUH

66 JIuHaMuKa MomyJIsuu 1 e€ bubnuoreka [IOK
peryaanus https://m.edsoo.ru/863ebale

67 Kpusblie pocta 4nCI€HHOCTH bubnnoreka [JOK
nonysssnuy. Kpusble BBKUBAHUSA https://m.edsoo.ru/863ea20e
DKoJiIoryecKasl Hulla BUa.

68 Jlaboparopnas pabota 0.5 bubnuorexa [JOK
«IIpucrnocobeHnst ceMsiH paCTeHHI K https://m.eds00.ru/863e¢9570
pacceiaeHuIo»

69 Bun kak cucrema nonmynsiuit bubmmorera [TOK

https://m.edsoo.ru/863e9cle
3aKOHOMEPHOCTH MOBEJCHUS U bubnnoreka [JOK

70 .

MUTpay KUBOTHBIX https://m.eds00.ru/863e99c6

71 Co00111€CTBO OPraHU3MOB — bubnnoreka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863e9da4

72 DKocucTema Kak OTKpbITasi cucTeMa bubmmorexa LHOK

https://m.edsoo.ru/863e9ed0

7 KpyroBoport BemiecTs 1 moTok bubnuoreka [IOK
JHEPIUU B DKOCUCTEME https://m.edsoo.ru/863e9fde

74 OcHOBHBIE TTOKa3aTeNIN IKOCUCTEMBI bubmmorexa LIOK

https://m.edsoo.ru/863e9cle

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 IIpupoaHbIE 3KOCUCTEMBI. bubnuoreka [IOK

DKOCHUCTEMBI 03€P U PEK.

https://m.edsoo.ru/863ea5a6




DKOCHUCTEMBI MOPEU U OKEaHOB

IIpupoHBIE S3KOCUCTEMBI.

78 OKOCHUCTEMBI T JIECOB, CTEIEH buGnnorexa LIOK
YHAD: ’ ’ https://m.edsoo.ru/863eabbe
MYCThIHb
79 AHTPOIIOreHHEBIE DKOCUCTEMBI buGnnorexa LIOK
p https://m.edsoo.ru/863ea8bc
Ypboskocucremsl. [IpakTuueckas
80 abora «M3yueHue 1 onucanue 0.5 bubmmorexa LHOK
p yi ' https://m.edsoo.ru/863ea48e
ypOOIKOCUCTEMBI»
3axkoHOMEPHOCTH (hOPMUPOBAHNSA
81 OCHOBHI:IXpBSaI/IMOq)egCTBI:/If/'I Bubmorexa ITOK
A https://m.edsoo.ru/863eac2c
OpPraHU3MOB B DKOCHUCTEMAX
MexaHu3MEbI BO34EHCTBU
3arpsi3HEHUH pa3HBIX TUIIOB HA
82 cyOOpraHn3MeHHOM, OPraHU3MEHHOM bubnmnorexa [IOK
yoop - OP i https://m.edsoo.ru/863ead44
MOMYJISIIIMOHHOM U 9KOCUCTEMHOM
YPOBHSIX
23 buocdepa — obuierianerapHas
o0oJI0uKa 3emMin
24 VYuenue B. . Bepnanckoro o bubnnoreka [JOK
ouocdepe https://m.edsoo.ru/863eaca2
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl
26 Kpyrosoports! BemiecTs u
OMOr€eOXUMHUYECKUE [TUKIIBI
%7 3oHanpHOCTH OHOCchepsl. OCHOBHBIE bubnuorexa [JOK
OMOMBI CyIIN https://m.edsoo.ru/863eafec
88 YcroitunBocTh OuOCheps bubnmuorexa [JOK




https://m.edsoo.ru/863eb10e

DKOJIOTHYECKHE KpU3UCBhI U UX

bu6mmoreka [IOK

89 [IPUYUHBI ! https://m.edso0o.ru/863eb348

90 BozneiicTBue uenoseka Ha 6uochepy 1

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA | bubnunorexa [IOK
PaCTUTENbHBIN U JKUBOTHBIM MU https://m.edsoo.ru/863eb46a

bubmuoreka [JOK

2 Oxpana npupozb! I https://m.edsoo.ru/863eb46a

93 OCHOBHBIE IPUHIIUIIBI YCTOMYHUBOTO 1 bubnunoreka [JOK
pa3BUTHS YEIOBEUECTBA U IIPUPOIBI https://m.edsoo.ru/863eb5fa
PaunonansHO€ IpUpOAOIIOIB30BAHNE

94 U COXpaHEeHHEe OHOJIOTHYEeCKOro 1
paszHooOpasus 3eMiau

95 O060061eHue IO TeMe |
«MUKpO3BOJIIOLUS U €€ pe3ysIbTaThl»

96 O06o06menue Mo TeMe | bubmuorexa [JOK
«Maxkpo3BOIIOLHS U €€ pe3yIbTaThD» https://m.edsoo.ru/863ebb5e
O6o011ieHue o Teme

97 «IIpoucxoxaeHue u pa3BUTHE KU3HU 1 bubmmorexa [TOK

https://m.edsoo.ru/863ebd 16
Ha 3emiie»
O60061eHue IO TeEMe

98 «I[IpoucxoxaeHue yenoBeka — 1
aHTPOIIOTEHE3»

O60061eHne 10 TeMe «IKOJIOTUS —

99 HayKa O B3aMMOOTHOILIEHHSX 1 bubmorexa HOK

https://m.edsoo.ru/863ebale
OpPraHU3MOB»
OBUIEE KOJIMYECTBO YACOB I10 99 75

I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HHTEPHET

IIpoexTt Besi Omosiorust

http://www.ebio.ru/index-1.html

buoJiorus. JaeKTPOHHBIN Y4eOHUK
http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://www.virtulab.net

CoBpemenHble ypoku ouosioruu. CallT - cooOI11eCTBO yuuTenen Ouonoruu,
KOTOPHBIE IENATCS CBOMMHU pa3padOTKaMu K ypoKaMm OUOJIOTHU. YPOKHU B OH-
naiH, GUIBMBI JIJIs1 YPOKOB.

http://biology-online.ru/
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