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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ydeOHOMy mnpeamery "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero obpasoBaHusi pazpaboTaHa Ha ocHoBe dDeneparbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konuenuuu npenojaBaHus ydyeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHHM (eiepaabHoi paboueli mporpaMMbl BOCTIUTAHHUSI.

VYuebnsbiit npeamer «buonorus» yrimy6naéaHoro ypoBHs uizyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcTrecTBEeHHO-
HayuHble npeameTb». CormacHo mnonoxenusmM OPI'OC COO npoduiibHbIE
y4eOHbIe IpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennnan  oOydeHUsT Ha ypOBHE CpeaHEro ooOimiero oOpa3oBaHUA U
PU3BAaHbl O0OECIEUYUTHh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOILIUM, CPEIHUM
001muM, cpeTHUM MPodheCCUOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHNuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4, CBS3aHHBIX C MpodopueHTanued O00y4aroluXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacCTM HAy4YHOI'O 3HaHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIHUIMHON, SKOJIOTUEH, ICUXOJIOTUEHN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorug" naér npeacrtaBieHHE O
enu W 3a7adax u3ydeHus ydeOHoro mpenmera «buornorus» Ha yrayOnéHHOM
YpOBHE, onpenensieT 00s13aTeIbHoe (MHBAPUAHTHOE) TIPEIMETHOE COJIEPKAHUE, ETO
CTPYKTYPUPOBAHHME TIO pa3feiaM MW TeMaM, paclpeesieHHe 1o Kiaccam,
PEKOMEH/YeT MOCIEA0BATEIbHOCTh H3Y4YEHUs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4Y€OHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peann30oBaH TMPUHIIMI TPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTMM Ha YypOBHE
OCHOBHOro  oOmiero oOpas3oBaHusi, Omarojaps uYeMy IpocMaTpUBAeTCs
HalpaBJI€HHOCTh HA  TMOCJIEAYIOIlee pa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHU O 370pOBOM 00pasze >KHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUSI K OKpyKalolled mpupoaHoi cpeae. B
nporpaMme no OWOJOTMM TakKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorusty B peanmuzauuu TpeboBanui PIOC COO K MIaHHPYyEMBIM
JUYHOCTHBIM, METANpeJIMETHHIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHUsS W B
(GOpMUPOBaHMN OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATENIbHOM  J1€ATEIbHOCTH
oOyyJaronmxcst 1Mo OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOro o0pa3oBaHUsl Ha
YPOBHE CpEeJHET0 00111eT0 00pa3oBaHUs.

YueOnbiii npeameTr «buonorus» Ha ypoBHE CpeaHETo 001mero oOpa3oBaHUS
3aBepuiaeT Ouojoruyeckoe oOpa3oBaHME B IIKOJIE M OPHUEHTUPOBAH Ha



paciiipeHue U yriayOsieHue 3HaHMM 00ydYaromMXCsi O >KMBOM MpUpPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
TeHETUKH, CEIECKINH, OMOTEXHOJIOTHH, SBOIIOIIMOHHOTO YYCHHS U DKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yYriIyOJIIEHHOM YpPOBHE
OPUEHTHPOBAHO HAa MOJTOTOBKY OOYYAIOIMIMXCS K MOCIEAYIOUIEMY IOTYYCHHIO
Ouonornyeckoro  oOpa3oBaHWsl B By3aXx W OpPraHW3alUsX  CPEIHETO
npodeccroHanbHOr0 00pa3zoBanusa. OCHOBY €ro colepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TIONYYEHHBIX TMPH HW3YYCHHH  OOYYaIOIIHMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3ZesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS TOMYYarOT pa3BUTHE. Tak,
pacimipeHbl U YriayOsneHbl OHMOJOTHYECKHE 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OONIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI AJIA MOCIEAYIONIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HHTErpamus OUOJIOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYUYAIOMIUMUCS TPU U3YYCHUHU
bu3KKM, XUMHUH, reorpaduud 1 MaTEMATUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CHUCTEMHO-YPOBHEBBI W DBOJIONMOHHBIN TMOAXOABl K HW3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliu, HBOJIIOLUK OPraHUYECKOro MHpa Ha 3emie,
COXpaHEHHs OHMOJOTHYECKOro pa3HooOpasmst miaHetel. Tak, B 10 kmacce
W3yYal0TCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Onosiornu, 3MOpPHUOJIOTHH U
OUONIOrMH Pa3BUTHUS, TEHETHUKU M CEIEKIUH, OMOTEXHOJIOTHMH U CHUHTETUYECKOU
OMOJIOTUH, aKTyaIM3UPYIOTCS 3HAaHUS OOydaromuxcs Mo OOTaHUKE, 300JI0THH,
aHatomMuu, (usnonoruu uenoBeka. B 11 kjacce u3ydaroTcsi 3BOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYuebOnslii npeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOEHUE
oOy4aromuMucs: OMOJIOTMYECKUX TEOpUN M 3aKOHOB, UAEH, MPUHIUIIOB U MIPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3sWM M OCOOEHHOCTAX KJIETKH, OpraHWu3Ma, TOIYJIAIINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIONINXCA HAYYHBIX TOCTIKEHUSX, COBPEMEHHBIX
MCCIICJIOBAHUSIX B OMOJIOTUH, IPUKIIATHBIX aCMIEKTaX OMOJOTHYECKHX 3HaHWM. J{7s
pa3BUTUS U TOJACpPXKaHHUS HHTEpeca OOydarommxcs K OHOJIOTHM Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalla B COAECPXKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM HMHOW 00siacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJIOTHYECKUX MPOOIEM.



[enb n3yuenus yueOHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KMBBIX CHCTEM pAa3HOrO paHra M HOpUOOpEeTeHHE YyMEHUU
UCTIOJb30BaTh ATH 3HAHUS B (POPMUPOBAHUHU HMHTEpECa K ONMpeAeNnEHHONW 00sacTu
npo(eCcCHOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OHMOJIOTHEN, WM K BBIOOpPY
y4eOHOTO 3aBEICHHUS ISl TPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuA.

JoctikeHue 1enu u3ydeHuss ydyeOHoro mnpeamera «buomorus» Ha
yriyOJI€HHOM YpOBHE 00€CIIeUnBaETCS PEIICHUEM CIIETYIONIUX 3a/1au:

OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEHIUAX, TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIIAIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MUPA; O
CTPOEHHUHU, MHOT000pa3vu M OCOOCHHOCTSAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISLMs, BU, OMOreoLeH03, Ouocdepa); 0 BbIAAIOMIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYaromMXCs C METOJaMU TO3HAHMUS KUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOUHOM OMOJIOTUH, HSMOPHUOJIOTUM W OHOJOTHM pa3BUTHS, TEHETUKH U
CeJeKUUU, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOrMH, MaJeOHTOJIOTHUH,
DKOJIOTMHM);  METOJAAMH  CaMOCTOSITEIbBHOIO  NPOBEIEHUS  OHMOJOTMYECKUX
ucclenoBannii B Jjabopatopum W B mpupone (HaOmoIeHWe, HW3MEpeHue,
DKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUE OOYYalOIIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO HAXOAWTbh,
aHAJIM3UPOBATh M MCIOJb30BaTh OMOJIOTMYECKYI0 HMH(QOpPMALMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMEN W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM U COLMAJIbHO-3KOHOMMYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCJIEJACTBUS CBOEH JIE€ATEIbHOCTH I10
OTHOUIEHUIO K OKpY’XKarollell NpUpOIHON cpelie, COOCTBEHHOMY 30pOBBIO U
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH U  COONIOJATh  MEpbI
npoUIaKTUKN UH(PEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia TOBEJICHUS B MPUPOAC U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAHBIX
CUTyallMsIX ~MNPUPOJHOTO M TEXHOTEHHOI'O  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHbBIE HayUYHbIE OTKPBITUA B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMM B OHOJIOTUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JIOTuei
OMOJIOTUYECKOTO UCCIIEJOBAHUS, IIPOBEJECHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAaHUM, PEeIIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJIECTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOTO OTHOIIEHUSI K KUBOW TIPHUPOJIE B
LEJIOM M K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYpbl TOBEICHUS B  IPHUPOJIE;
WHTETPAIUNA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYalIMMUMKCS  KOMIETEHTHOCTH B pallOHAIHLHOM
MPUPOOIONH30BaHUN (COOMIO/IEHNE TPAaBWJI TOBEICHUS B TPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 3/10POBbS
OKpyXXarolmux Jojaed  (coOmroaeHuss Mep nOpoduiakTuku — 3a0o0JieBaHUMH,
obecrieueHrne OE30MACHOCTH JKHU3HEACSITCIIBHOCTH B YPE3BBIYAMHBIX CHTYAIHUIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B IOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaOIIUMHUCS
VHIUBUIYaIIbHON oOpazoBaTeIbHON TPACKTOPUH, CIoCcoOCTBYOIIEH
NocJIeayoIeMy TpO(EeCCHOHATBHOMY CaMOOIPEAECICHUIO, B COOTBETCTBHHM C
WHNBUy AIbHBIMU UHTEPECAMH U TIOTPEOHOCTSIMHU PETHOHA.

OO11ee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWMOJIOTHMU Ha YTi1yOJIeHHOM
YpOBHE CcpeaHero obiero oopaszoBanus, coctariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 waca B HEAEMIO).

OT6op opraHuzanMoOHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OUOJIOTUU
OCYIIECTBISIETCS ¢ YUETOM CHenu(UKu ero CoJep)KaHWs W HAMpaBICHHOCTH Ha
IPOJOJDKEHNE  OMOJOTMYECKOTO O0pa3oBaHUS B  OpPraHU3AIMSIX CPEIHETO
po(heCCUOHATTLHOTO U BHICIIEr0 00pa3oBaHUS.

OO0s13aTeNBHBIM YCIOBUEM MTPU 00YUEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCS TIPOBENICHNE JTA0OPATOPHBIX WM TPAKTHYECKUX paboT. Takxke ydactue
0o0ydJaronuxcsi B BBIMOJHEHUU TPOEKTHBIX M YUEOHO-HCCIEA0BATENbCKUX PadoT,
TEMaTWKa KOTOPBIX OMpENEseTCs y4YuTeJIeM Ha OCHOBE HWMEIOIIHUXCSA
MaTePHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Conep:xaHue mporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyapctBeHHoi utorosoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHas OMoJIOTHsI — KOMIUIEKCHasi Hayka. KpaTkas HCTOpusi pa3BUTUS
Ouonoruu.  buonormdyeckue  HAyKd M HM3ydyaeMble  MMH  MPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TOWCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OMOJIOTUH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. lIpodeccun, cBszanHbie ¢ Ouosnoruedd. 3HavueHHWE OWOJOTHUU B
MPAaKTUYECKON JIESITENBbHOCTH YEJIOBEKA: MEAUIUHE, CEIbCKOM XO35ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJBL.

JleMoHCcTpaLumn

[Toptpets: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [apsuH,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, W. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cuCTEeMBbI U UX U3YUYEHHE

KuBble cucTeMBl Kak mpeaMerT u3ydeHus Ouosoruu. CBOMCTBA >KHUBBIX
CHUCTEM: E€IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IIE€JIOCTHOCTb,
CJI0)KHOCTh U YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAQHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuocdepHsniii. Ilporeccel, TpoUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, nzyyaroiine >kMBble CUCTEMBI HA Pa3HbIX YPOBHIX OpraHU3AINU.

N3ydeHne KUBBIX cuUcTeM. Meroasl Omosiorndeckoi Hayku. HaOmronmenwe,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, Meraananus. [loudarue o 3aBUCUMON 1
HE3aBUCUMOW TmiepeMeHHOW. IIlnanupoBanue oskcnepuMenta. IloctaHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsaTtue BHIOOPKH U €€ TIOCTOBEPHOCTD.
Pa3bpoc B Ouomormueckux maHHBIX. OTIEHKA JOCTOBEPHOCTH IMOJYYEHHBIX
pesynbTaTroB. [IpuumHBl UWCKakeHUs pe3yJIbTaTOB JKcrepumeHra. llonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YEJIOBEUECKOro opraHusma», «buoreomenos», «buocdepa», «Metombt
W3YUYCHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  yjabopaTopHoe  OOOpYIOBaHHWE IS IIPOBCACHUS
HAOJIIOICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuE pa3aUYHBIX METOAOB IpH
W3YUYCHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(pyHKIIMOHaNbHAs eAMHMIIA KUBOTo. Mcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToMOB, IuddepeHnranTbHoe
HEHTpU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«HcTopust pa3BUTHS METOJOB MUKPOCKOTTUNY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuueckass padora «/3yyeHue METOJOB KJIETOYHOM OHOIOTUH
(xpomartorpadusi, 3yekTpodope3, audpdepeHnranbLHoe 1eHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak pacTBOpPUTENs, pearcHra, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKHU, TEIUIOpErysanuu. MuHepalibHble BEIleCTBA KJIETKH, UX OUOJOrhyYecKas
poJib. PONb KaATHOHOB M AaHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckne mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTPYKTypa Oenka, MNeNnTHaHas CBA3b. BTopuyHas, TpeTUYHAas, 4YEeTBEPTUUHAs
cTpykTypbl. [enatypamus. CpoiictBa OenkoB. Kiaccupukanus Oemkos.
buonornyeckue pynkuuu 6emkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuabl, IMCaXapuibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OOmuii TUIaH  CTpPOEHHUA U (PUBMKO-XUMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH YIIIE€BOIOB.

Jlumunet. I'uapodunbHo-TuapodoOHbBIe cBOMcTBA. Kitaccudukamus munuaos.
Tpurnuuepunapl, Qocoaunuasl, BOCKH, cTepoubl. buonmornueckue QyHKIUU
aunuaoB. O0mMe CBOMCTBA OMOJIOTHYSCKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOJIYTIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxkneotunel. [Tpunnun kommiementapuoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecrtoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Bunsl PHK. ®ynkuuun PHK B kiertke.

Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Mmoisekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®D). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONekyl. Mooeruposarnue
CMPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvromepnoli ouszaiin u
opeanuyecKul Cunme3s OUOMOJNEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [lonunr, [dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun,
®. Conrep, C. [Ipy3unep.

Huarpammbl:  «Pacnpenenenre XUMUYECKHX OBJEMEHTOB B HEXUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuupbr u cxemsl: «llepuognueckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOIbI», «BellecTBa B cocTaBe OpraHu3moBy», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OeNKOoBOM MoJeKybD, «CTpoeHHe MOJIEKYI
yriaeBoAoBy, «CTpoeHHe MOJEeKyad JUnuaoB», «HyKIenHOBBIE KHUCIOTBIY,
«Ctpoenne Monekyibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabGopaTopHasi padora «O0HapyxeHHE OCJIKOB C TOMOIIbI Ka4eCTBEHHBIX
peaKLUI».

JlaGoparopnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumel KIeTOK: JyKapuoTHYecKas U Mpokapuoruyeckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKU.



CtpoeHune nMpoKapuoTHYECKOM KiaeTku. KieTtodynas cTeHka OaKTepuid U apXxen.
Oco0OeHHOCTH CTpPOEHHsI TeTepOoTpOoHON U aBTOTPOPHON MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE IYKAPHUOTUYECKOU KJIETKHU.
[Inazmatnyeckass wmemOpaHa (razmanemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCTIOPT BEIIECTB Uepe3 IUIa3MaTUYECKyI0 MEeMOpaHy: MaCCUBHBIN
(muddy3us, obneruéHHas auddys3us), aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwuii-
KQJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuTo3. Dk3ouuTo3. KierouHas
crenka. CTpykTypa v (pyHKITMN KJIETOYHON CTEHKH PACTEHHM, TPHOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kietku. OnHoMeMOpaHHBIE OpPraHoOuAbl KIETKH: HHAOIIA3MAaTHYeCKas CeTh
(BIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHue W (yHKUMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyJISIPHOIO PETHKYJIyMa.
Mexanusm nanpaesnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMmOpaH. [Imagkuit  (arpaHyJsIpHBIM)  DHAOIUIA3MAaTUYCCKUN
petukynym. CekperopHas QyHkuus anmnapata ['onbmku. Moougurkayus 6enkos 6
annapame ['onvoocu. Copmuposxka 6enxoe 6 annapame Ionvodxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyonn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MUTOXOHAPUM,  IJIACTHU[IBIL.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumobuocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u Tuiactui. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  IJIACTUABl  (OTOCHHTE3UPYIOIIUX  DYKAPUOT.
XJIOpOIIACTHI, XPOMOIIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUM.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmo.
MukpodunamenTsl. Axkmunogvle Muxkpoguramenmol. MpbllIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. Mukpotpybouku. Knerounsii
neHtp. CTpoeHuMe U JABWKEHHE KIYTHKOB UM pecHHYEK. MHUKpOTpyOOUKH
nuToria3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle 6enxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2emepoxpomamut. bemku
XpOMaTWHa — THUCTOHBL. Jlunamuxa s0epHou 00010YKU 6 Mumose. Hoepmbiil
mpauncnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JlemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
XKUBOTHOM  KieTku», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHUW», «SAapo», «CTpoeHne NpOKAPUOTHUECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTeprUaIbHbIX KJIETOK.

JlabopaTtopnass padora «l3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpraHUu3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopHas pabGora «lccienoBaHue IUIa3MOJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  [OBMKEHUA  LUTOIUIA3MbBl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccuMMISIIIMS U TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonn3Ma. Tumnel oOmMeHa
BEIIECTB: aBTOTPOGHBIN U TreTepoTpodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OHepreruueckoe oobOecrnedeHue kietku: npespamienue ATD B
oOMeHHBbIX Tmporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTHBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. POTOCUHTES.
Anoxcueennvlill u okcuceHuwlli omocunmes y baxkmepui. Ceemocodbuparoujue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOIIIACTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cz., Cs. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (GoTOCHHTE3a. BiusHue pasnuuHbiX (HaKTOPOB
Ha CKOpOCTh (poToCHHTE3a. 3HaUEeHHE (DOTOCUHTESA.

XEMOCHHTE3. Pasnoo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHbBIE
OakTepuu. 3HaUYECHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIH O0JIC3HEH.

AspoOHBIe OpraHU3MBbl. Otanbl AHEPreTUYECKOIr0 oOMeHa.
[ToarotoButenbHbIi dTan. [ THKOIN3 — OECKUCIOPOIHOE PACHICTIIEHUE TITFOKO3bI.

buonornyeckoe OKHCII€eHHUE, WM KJIETOYHOE JIbIXxaHue. Poib MUTOXOHIpUil B
npoueccax onojgornyeckoro okuciaeHus. Lluknuyeckue peakunu. OKHCIUTEIBHOE
dbochopunupoBanue. Iuepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonmnoii ATD-cunmaszwl. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPHEKTUBHOCTh YPHEPTeTUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Mutgem, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «POTOCHHTE3», « JHEpreTUUecKuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHnTa», « XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopnass pabGora  «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UITU KaTajasbl)y.

JlabopaTopnas pabGora «M3yueHue (¢epMEHTATUBHOIO pacIIEIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE POIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmuu marpuyHOro cuHTe3a. [IpUHIIAIT KOMITJIEMEHTAPHOCTHA B PEAKITUSIX
MaTPUYHOIO CHHTe3a. Peann3anus HacieacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpumnius — MarpuuHbli cuHTe3 PHK. IIpunumns
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, aHTUNAPAIIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBust Ounocunte3a Oenka. KoaupoBanue amuHOkKucIOT. Ponb pubocom B
ounocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHomMa y
IPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T'€HOB y Mpokapuor. [ umoresa
onepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsaius 0OMEHHbBIX
MPOLIECCOB B KJeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
IPOCTBIX U CIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTeprnodaroB. KusHenHblll Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CIINI, COVID-
19, counanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuiux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu 6enxos. Cnocobvt 00cmasku iekapcma.



JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUYECKU KOa», «BUpyCh»,
«bakTepruodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYC».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKalmux B HHTepdaze. [loaroTroBka KiIeTKH K
nenenuto.  I[lpecunretndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETUYECKUM U
NOCTCUHTETHUUECKUN (IPEMUTOTHYECKUI) epUOIbl UHTEP(a3bl.

Marpuunsbiii cunte3 JHK — permmkanus. [Ipuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBwie
XPOMOCOMBI.

[enenne xnerkn — wmutTo3. CTaguu MHUTO3a U MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. brosorndeckoe 3HaueHUE
MHUTO3a.

Perynsinus MUTOTHYECKOTO IUKIA KIeTKH. I[IporpamMmmupyemasi KieTouyHas
rubesp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHalbHAs TeHOMUKA. Mexanusmuol
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «lL{ugpposas
Ka1emKkay — buoungopmamuueckue mMooenu QYHKYUOHUpOBaHUs KIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH MK KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Pernmukanus JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKON, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa TyKay.

JlabopaTtopnass  pabdora  «M3ydyeHne = XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTopHas paGora «HalntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonorunyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHHUS U IKU3BHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxed, OJHOKJICTOYHBIC TPHOBI, OJHOKIECTOYHBIE
BOJOPOCIH, Apyrue npoTUcThl. KoJloHWaIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTteMbl opraHoB. Opranusm Kak €IMHOE 1enoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOMSAIIAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
(yHKUMNA 1 pacoNIOKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHW >KMBOTHBIX W 4YE€JOBEKAa. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUAIIbHAS,
COCMHUTENbHASI, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpoeHus, (QYHKIUNA U
pacnoJIOKEHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHel u
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesOoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJICTOUYHBIX XHUBOTHBIX. HapyHbli W BHYTpeHHUU ckeneT. CTpoeHHe U
TUIIBI COCIMHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB. JIBHJKEHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
amM€OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3MBl M HACTUU. JIBH)KEHHME MHOTOKJIETOYHBIX XUBOTHBIX W YEJIOBEKA:
MbIIIeyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomeHue BOABI, YIJEKUCIOrO Trasa W
MHHEPAIbHBIX BEIIECTB pacTeHHUsIMU. lIuTanue KUBOTHBIX. BHyTpuronoctHoe u
BHYTPUKIIETOUHOE TNHUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAeNb
MUIIEBAPUTEIILHOIO TpakTa. llumeBapurensHble xene3bl. [lumeBapurenbHas
CHCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacreHui. Jlpixanue >kuBoTHbIX. {uddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
JKabepHoe u nérounoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTeMa uesioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUI U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
TpaHcriopT BelIECTB Yy JKUBOTHBIX. KpoBEHOCHass cucTtemMa U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYJbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIHUOHHBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
CEepAlA U €€ PETYIISALHUS.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokparuTenbHble Bakyoiau. Opranbl BbigeneHus. DuibTpanus,
CeKpelusl 1 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl PA0OThl OPTaHOB BBIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW W BBIAEIUTEIIBHON CUCTEMaMU. BoliesieHue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTEepHii M ULUCThl MNPOCTEMINMX. 3auUTa Yy MHOTOKJIETOYHBIX PAacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMUYECKOW 3aIUThI. DUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OojesHell. UMMmyHHast cuctema denoBeka. KieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaéHHBIH W NpUOOPETEHHBIN crnenupuyecKui
UMMYyHUTET. Teopus KiIOHaJIbHO-ceneKkTuBHOro ummynurera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. Poiib BpOkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PazgpaxumMocTe W peryisimus y
pacteHuid. PocToBbIE BelIECTBAa U X 3HAUEHUE.

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHbIX. HepBHas
cucTteMa M €€ OTIelbl. DBOJIOIUOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX »KMBOTHBIX. Pedrexc u
pednexkTopHas nyra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPHUHHOM CHUCTEMbI M HMX TOPMOHBI. JleliCTBME TOPMOHOB.
B3auMocBs3bp HEpBHOW UM SHIOKPUHHOW cucTeM. [ unoTtamamo-runodusapHas
cUCTEMA.

JdemoHcTpanumn

[Toptper: U. 11. [1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bojopocnm», «bakrepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHUID,
«CucrtemMbl  OpPraHOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHE
HaceKkoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue crTedis,
«CTpoeHue JHCTOBOM IUIACTUHKWY», «TKaHU MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMaY, «HepBnass  cucrema», «Koxa»,  «MpllieuyHas  cuctemay,
«BplaenurenbHas CHUCTEMa», «DHAOKPUHHAsA cucTeMa», «CTPOECHHE MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctusie», «CxeMa  TUTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIpBDY,
«CtpoeHne mna”Hapumn», «BHyTpeHHee cTpoeHHe N0KJIeBOro 4epss», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas ~— cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MieKonuTaromux», «HepBHas cuctema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnaparhl OJIHOKIETOYHBIX
OpraHu3MOB, MHUKpPONpENaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUHU
HACEKOMBIX, UIJIOKOXKHMX, KUBbIC DK3EMIUIAPHl KOMHATHBIX pAacCTeHUM, repOapuu
pacTEHUl pa3HBIX OTHENOB, BJIAXHBIE MpENapaTtbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEeJIOBEKa,
000pyOBaHuE ISl AEMOHCTPAIMU TIOYBEHHOTO ¥ BO3/IYIITHOTO MUTAHUS PACTEHUN,
pacuierieHus Kpaxmasa U OeIKoB Moj iedcTBUeM (GepMEHTOB, 000pYAOBAHUE IS
JIEMOHCTPAIIUU OIBITOB O U3MEPEHUIO KUZHEHHOM EMKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTeNIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEel paCTEHHI.

JlaGopaTopHasi padora «l3ydyeHue TKaHE )KUBOTHBIX).

JlabopaTopHasi padora «l/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecronoe (BKJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecrmosioro  pa3MHOXEHHUS:  IMOYKOBAaHUE,  CHOPYJISITHS,
dbparMenTanus, KJIOHUPOBaHUE.

[TonoBoe pa3zmHoxkeHue. IlonoBble KIeTKW, Wik rametrsl. Meio3. Craauu
Mmeio3a. [ToBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornueckuii cMbICi
M€i03a W TOJOBOro mpouecca. Melo3 W €ro MecTo B KU3HCHHOM IIHMKIIE
OpTraHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameTorenes y :KMBOTHBIX. [10710BbIE XKeETe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTtorenes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OnnonoTBOopeHHe U AMOPUOHATIBHOE pa3BUTHUE KUBOTHBIX. (CHocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgoecenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoonenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIUSHUE YacTel pa3BUBAIOIIErOCs 3apojbllia (3MOpHOHAIbHAS WHIYKLUSA).
3akjagka TUIaHA CTPOCHUS KUBOTHOTO KaK PE3yjiabTaT HEpapXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHOHANIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpY:KalOUIEH CpeIbl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHblii nepuoa. Ilpsamoe wu
HempsMoe pasButue. PaszButue ¢ wmeramMopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JUBOTHBIX. bBHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B NpUpoJe. THUmbl pocrta KUBOTHBIX. DAKTOPHI
pEryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA
y KUBOTHBIX U 4esoBeKka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTMYECKUE TPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HCHHOM IMKJIe pacTeHuil. (OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOe OIJI0IOTBOpPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHu3Mbl peryJisaluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammn, X. llneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecroysioro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHUIOMOHaAb», «Pa3MHOXEHHE 3BIIIECHBD»,
«Pa3MHOXeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWLEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHes3ayn, «lIpsmoe u
HENpsAMOE pa3BuTuey», «Pa3Burme wmaickoro xyka», «Pa3Burue capanumy,
«Pa3zBuTne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTECHUIY,
«CTpoeHHe CeMsH OJHOMOJIBHBIX U ABYJOJBHBIX PAaCTECHUI, «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM OHKIT MXa», <«KW3HEHHBIM  IUKI
MManOPOTHUKA», « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHUE: CBETOBOM MHUKPOCKON, MHUKPOIMpEnaparhl SIHIEKICTOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JIATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME NPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICHIUX
pPacCTEHHUID.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonsiioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kaprieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI TUHUSA, THOPUJIbI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: TUOPUAOJIOTUYECKUN,  IUTOJOTHUYECCKUH,
MOJIEKYISIPHO-TE€HETUUECKUA.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. /[. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnasi padora «Jlpo3oduia Kak OOBEKT T'€HETUUYECKUX
WCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKkoH
eMHO00pa3us THOPUIOB MEepBOTO MoKoiaeHus. [IpaBuio nomunupoBanus. Bropoii
3aKkOH MeHaenss — 3aKOH pacUISIUICHUs MPU3HAKOB. L[[UTOJIOrMYecKre OCHOBBI
MOHOTHOPHUJIHOTO CKpENIMBaHus. [ umore3a YMCTOTHI raMeT.

AHanuzupytouiee ckpemnBanue. [[poMexxyTouHbId XapakTep HacleqOBaHMUS.
Pacmieruienne npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  NIPU3HAKOB. [lutonoruueckue  OCHOBBI  JTUTUOPUAHOTO
CKpPEIIMBAHUA.

Cuernennoe HaciieqoBanue mpusHakoB. Paboter T. Moprana. CremnneHHoe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TE€OpHs HACIECTBEHHOCTH.

['enernka noma. XpOMOCOMHBIN MEXaHU3M OINPEACIEHUS M0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepPOraMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprusHaKkoB, CLENJIEHHBIX C ITOJIOM.

['eHoTum Kak 1enocTHas cucrtema. [enoTponust — MHOXKECTBEHHOE ICHCTBHUE
reHa. MHOXECTBEHHBIN aienu3M. BzauMoJeicTBUE HeaUIeIbHBIX T'€HOB.
KommiementaprHocTs. Onucras. [lonmumepuns.

['eHeTHUECKMIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEIIOBEKA, a
TaKkkKe (PU3NOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKpOOHMOM». ['€HeTHMYeCKHE acCMeKThbl KOHTPOJISI U
M3MEHEHHUSI HACJIeICTBEHHON MH(POPMAITUU B MOKOJECHUSIX KIETOK U OPTaHU3MOB.

JlemoHcTpanumn

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

Tabmuier u cxemsl: «llepBblit U BTOpoit 3aKoHBI Menaens», « Tpetuiil 3akoH
Menpens», «AHaIM3MpYyIOLIEEe CKpelMBaHue», «HemoiHoe aOMUHUPOBaHUEY,
«CUeIUIeHHOE HacJeOBaHUE NPU3HAKOB Yy Jpo3oduibly, «l'eHeThka moJiay,



«Kapnotunn  uvemoBeka», «Kapuotun npozodumnb», «Kapuotum nOTHIED,
«MHOKECTBEHHBIN AJUIEIIN3M», «B3auMOoIeiCTBUE TEHOBY.

O6opynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUJIOB TEPBOrO TOKOJEHUS M pacUICIUVICHUs MNPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb I
JEMOHCTPAllUM CLEIJICHHOTO HACJIEI0BaHUs IPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

IIpakTnueckas  padora  «l3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA y APO30DUITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (EHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanronHass U3MEHUYUBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOAU(PUKALMOHHON M3MeHuMBocTH. HopMa peaknuu npusHaka. BapuarnnoHHbIN
psa u BapuauvoHHas Kpusas (B. Moranncen). CpolicTBa MOAu(pUKaIMOHHOW
V3MEHUYHMBOCTH.

['eHOTHUNIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bunbl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHASI.

KomOuHaTuBHAas M3MEHYMBOCTH. Mel03 M MOJOBOM TPOIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJTHOTO BUIA.

MyTranmonHass HW3MEHYMBOCTb. BuIbl MyTanuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUPOBaHHbIE MyTauuu. SaepHbsle U
HUTOILIa3MaTuyeckue myTtanuv. CoMaTUYeCKUE W TMOJOBble MyTaluuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuil. MyTareHbl ¥ WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKHX PSIJI0B B
HacienctBeHHoi u3MenuunBoctu (H.W. BaBuios). BuesnepHas n3MeHYHMBOCTH U
HACJIEICTBEHHOCT.

Dnueenemuka U INUCEHOMUKA, pPOJb  DNUSEHEMUYECKUX (HaKkmopos &
HAc1e008aHUU U USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buabl u3MeHuuBocTH», «MoaudukamoHHas
U3MEHYUBOCTHY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTLY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YEI0BEeKay, « Bumbl myTammiiy.



O6opynoBaHue: XMBbIE W TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHYMBOCTH. [locTpoeHWe BapWalMOHHOTO psAga U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHas IporpamMma HUCCIEIOBAHUS T€HOMA
yenoBeKa. Meronbl  M3y4eHMsT T€HETHKH  YEJOBEKa: T'E€HEAJIOTHYECKHUM,
OJIM3HEIIOBBIH, UTOT€HETUYECKHIA, HNOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MMOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUNMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHble 3a00JieBaHUS YellOBEeKa. [ €HHbIE U XpPOMOCOMHBIE
O0oJe3HM dYenoBeKa. boJIe3HW C HACIEACTBEHHOW MPEapacroyioKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU F'€HETUYECKUX
3a0o0sieBaHUI uesoBeka. MeauKo-reHeTuYecKoe KOHCYJbThpoBaHue. CTBOJIOBbBIE
KJIETKH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckre (akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3rUecKOMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karolien cpeapl. ['eHeTnyeckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuipl u cxembl: «Kapuotun yenoBekay, «MeToJbl U3YUEHUSI T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKAY.

IIpakTueckas padora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJCHUE CEJNEKIUU U JIOMECTHUKAIIU.
Yuyenne H. WM. BaBmmoBa o lleHTpax TPOUCXOXKIEHUS H MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. PoJb ceneknuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIJ0B B
HacjaeACTBeHHOM wu3MeHuuBoctu H. 1. BaBujoBa, ero 3HaueHue JJIsl
CEJIEKIMOHHOU paboTBhI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUYaJbHBIN. DTamnel KOMOWHAIIMOHHON CCJICKIIUH. HUcnbiTanue
npou3BOAMUTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTHIY C MOMOIIBIO OLIEHKH
(deHoTHna NOTOMCTBA U OTOOP IO TEHOTUITY ¢ nmoMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PaanannroHHbIN 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOOB
pexkoMOuHanTHbIX JIHK 17151 mosmydenust iCXOAHOTo MaTepuaa ajisi CEelIeKIUH.

[Tonyuenune MTOJTUILIIOUIOB. BnyTtpusunosas ruopUaAN3aIIus.
biu3koponcTBeHHOe  cKpemuBaHue, WiM  MHOpuauHr.  HeponctBeHHoe
CKpeulMBaHue, wid aytOopuauHr. I'erepo3uc u ero npuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas ruOpuamnszauus. [Ipeogonenue Oecrionus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENIEKIIMU PACTEHHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre M W3y4YEeHUE T€HETHYECKUX PECYPCOB KYJbTYPHBIX PACTCHHU U
UX JUKAX pOAMYEd N1 CO3/MaHMsl HOBBIX COPTOB H  THOPHUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaegieHue
2eHemUYeCcKUMU pecypcamul CeilbCKOXO03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVYUeHUs CYyuecmayiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoogulx uoeti U nepcneKmusHbIX MexHo102Ull.

JdeMoHCTpanuu

[Toptpersi: H. 1. Baunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuirel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIECHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUYHUBOCTH,
«Metonasl cenexkummny, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHnasi padora «/3yueHrne METO/IOB CEJIEKIIMU PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKckypeusi «OCHOBHBIE METOJbI U JIOCTHUKCHHSI CEJIEKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, MIJIEMEHHYO bepmy,
COPTOMCHIBITATENBHBI y4acTOK, B TEIUIMYHOE XO34KMCTBO, B JIaDOpaTOpHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKThI, HMCHOJb3yEeMble B OHMOTEXHOJOTHM, — KJIETOYHbIE M TKAHEBBIE
KYJIBTYPHI, MHKPOOPTAHU3MBI, ux XapaKTEPUCTHKA. TpagumonHnas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHe, TMOJYyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BuHONenne. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHUECKUX
TexHoyoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3aHue TEXHOJOIMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUsI TEHOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIINECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.



Knerounass unx)eHepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUHU U
#uBOTHBIX. KpuoGanku. Comaruyeckas THOpUAM3aLUg W  COMATHYECKUN
sMOpuorene3. lcronbp3oBaHue ramioujoB B CeJleKUUU pacTteHuil. llonyuenue
MOHOKNIOHAIbHBIX anmumein. Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIus
AMIEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonoeuu 0300p08JIeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMoCOMHass W TEeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHCcTpyHupoBanue pekomOouHantHbIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHus H  NEepPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEPUHU.
DKOJIOTUYECKHE U TUYECKUE MPOOJIEMbI T€HHON MH)XEHEPHUU.

Menunuackue ouorexnonoruu. [locrrenomuas uudposas menuuuna. [T1P-
JMArHocThKa. MeTaOoJIOMHBIN aHalnu3, TeHOUEHTPUYECKUM aHaliu3 MpoTeoMa
YeJjoBeKa IS OLIEHKM COCTOSIHUSA €ro 370poBbs. Mcmonp30BaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanus paka. 3D-OumoumkeHepuss nisi  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEH COYETAaHWEM TEXHOJOTHI TPEXMEPHOro OMONMpUHTHMHIrA U ckaddosaunra
JUISL PEILIEHUS 3a/1a4 [IEPCOHATN3UPOBAHHON MEIULINHBI.

Co3manue BEKTOPHBIX BaKIMH C LEIbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT BOo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢bynkunonuposanuss PHK-conepskamux BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMAacCHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanumn

Tabnuubl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
npou3BoJICTBEY, «KileTouHas nHxxeHepus», «I'eHHast HHXXEHEPUs».

JlabopaTtopnas padora «3yyeHue o0bEKTOB OMOTEXHOIOT .

IIpakTuueckas padora «llomydeHrne MOJTOYHOKUCIBIX TPOLYKTOBY.

JKekypcusi «bUOTEXHOJNOTHMA — BaKHEWINasi MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTRO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
onosioruu

OpomonmonHas teopuss Y. JlapBuna. Ilpennocelnky BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aearenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl 3BoJonKU BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXEHHUST OpPraHU3MOB, HACJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cunrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBoitouuu. CoBpeMeHHas JBONIONMOHHAs  Ouojorus. 3HauyeHUe
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpAa.

JleMoHCTpaLuu

[Toptpersr: Apucrorens, K. JIuanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Ix. Xongein, . K.
benses.

Tabmuier u  cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlecthuna >xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HoOpMUPOBAHHS
MPUCTIOCOOJICHNA Yy pacTeHnii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapmipyta nyremectBus Y. lapsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KylabTYpHBIX (GopM
KanycTbl», «[lopobl TOMaIIHUX JKUBOTHBIX», «CXxemMa 00pa30BaHUsI HOBBIX BHUIOB
(mo Y. [HapBuny)», «Cxema COOTHOWIEHUS [JBIMXKYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonynsauusa Kak 3jieMEHTapHas eIuMHULA 3BOToUUU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiiuil. M3meHeHue
reHooH/la TOMYJSIUMKM KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHerudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OnemenTapHbie (AKTOPHI (IBUXKYIIHUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHuuBOCTh. [lpelid reHOoB — ciydaiiHbie
HEHAIpaBJ€HHbIE MW3MEHEHMs 4YacToT ajiened B mnonymauusx. Oddexr
ocHOBatTensd. Ipgexm Oymoviiounoco opaviuka. CHUdCEHUE 2eHemUYecK020
pasnoobpazusi: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos 8
oonvwux U manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  TOMyJISIH:
reorpaduueckas (mpocTpaHCTBEHHAas), Ouonornyeckas (penpoayKTUBHAs).

EctecTBeHHbIl 0TOOp — HamnpaBigomuil Qakrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JIBIXKYIIUWA, CTaOWIM3UPYIOUIUN, pa3pbIBAIOIINI
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHue — mpucrnocoOieHud y  opraHu3MoB.  Apomopdo3sl U
uauoanantanuu. [Ipumepsl mpucnocoOieHnil y opraHu3MoB: MOp(OI0ruuecKue,
¢usnonornyeckue,  OMoOXuUMHUEcKHe,  moBeaeHueckue.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CcTpyKkTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpoOdBOMIONMK. M3omsiums — kimoueBoit gaxtop BupooOpazoBanus. I[lytu u
CITOCOOBI BUJI000pa30BaHMUS: ayuionaTpuyecKoe (reorpaduueckoe),



CHUMITATPUUYECKOE (?KOJ0THUYECKOE), «MT'HOBEHHOE) (monumIonU3aIusl,
ruOpuau3anus). JJIMTeTbHOCTh BOJIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONONMOHHOW OHWOJOrMM B  pa3padOTKE Hay4YHbIX METOOB
COXpaHeHusl OuopazHoo0Opazuss. MUKPOIBOIONUS U KOIBOJIIOIHUS MApa3uTOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT M3MEHYUBOCTBY, «llomymsimonHast
CTPYKTypa Buaa», «Cxema MnposiBJeHusl 3akoHa Xapau—BaiinOepray, «JBuxyiiue
CWJIBI ABOJIOIUNY, «DKOJOTHYECKass M30JSUA MOMYJISIUI ceBaHCKOU (openmny,
«l'eorpadmueckass M3OJSLUS  JUCTBEHHULBI CUOMPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «llomynsairoHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxeMa
NeHCTBHUSL €CTECTBEHHOro oTOopa», «®PopMbl OOpHOBI 3a CyIIECTBOBaHHEY,
«npycTpuanbHbeiil Menanu3My», «KuBble uckomnaemeie», «[[oKpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka AKUBOTHBIX»,
«Dusmnonornueckue ananrauun», «llpucrnocoOireHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTHY», «Kpurepun Bupa», «Buael-nBoiinukn», «CTpyKTypa BuAa B
npupone», «Crnocodsl BuaooOpazoBanus», «l'eorpapuueckoe BUI00Opa3oBaHUE
TpEX BUAOB JAHIBIIICH», «IKOJIOTMUECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«ITonurmonasl pacrenuity, «KamyctHo-peneunbiii THOPUIY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3BEpel C MpUMepaMy Pa3IMYHBIX TPHUCTOCOOJICHHIA, dYydelia TNTHI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnas paGora «BblsiBIeHHEe H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIAY.

JlabopaTtopnass  paGora  «llpucnocoOienuss  OpraHu3sMOB U UX
OTHOCHUTEJIBbHAS 1[EJIECO00PAZHOCTHY.

JlabopaTtopnasi padora «CpaBHeHHE BHUJOB 10 MOP(}OIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

Metonbl  M3ydeHHs  Makpo3BoJOLMHM. [laneoHTonOrmyeckue  MeTOJbl
u3ydyeHus osBoiouuu. Ilepexomnsie QopmMbl U (QUIOT€HETHYECKHE Psbl
OpraHU3MOB.

buoreorpapuueckue Metoapl uzydeHus sBoitrouuud. CpaBHeHUE (IOpHl U
dbayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bumbl-
SHIEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI M3yUCHUS
HBONIOLMH. ['€HEeTHYEeCKME MEXAHU3Mbl JBOJIIOLMHM OHTOTE€HE3a M IOSABJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTHYHBIE W  AHAJOTHYHBIE  OPTaHBbI.
PynumenTtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHYECKHE M  MaTeMaTUYeCKUe  METOJbl  M3YYEHUs  DSBOJIOIUHU.
['omonornunabie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MyTaIlUX U SBOJIOINS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuUiia) SBOMONUU. [Ipunyun cmenvl yHKyuil.
HeobpatumocTs sBomonmnu. AfanTuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUAH.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuupbl 1 cxembl: «DUIOr€HETUYECKUI PsIZ JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Puanopure»,  «CeMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HavanpHbie cTaguu SMOPHUOHATBLHOIO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTHMYHBIE OpraHbl», «PynMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHBIE
HaIPaBIICHUS BOTIOIUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISKH TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HaydHbple TrUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
nancrepmusi. JloHayyHble TIPEICTAaBICHUS O 3apPOKJICHUU KU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS KU3HU U €€ ONpoBepkeHUe onbiTamu O.
Penu, JI. Cnannanuanwu, JI. [Tactepa. [IpoucxoxaeHue sxM3HU U aCTPOOUOIOTHS.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reojoruyeckasi) JBOJIONMSA. XHUMHYECKas OHBOIIONMSI. AOHOTCHHBIM CHHTE3
opraHnueckux BemniectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas rtunoteza A. .
OmnapuHa, runotes3a nepBuyHoOro OynsoHa J[x. XomnaeitHa, reHeTuuecKkas rurnoresa
I'. Ménnepa. PubGoszumsbr (T. Uek) m rumorteza «wmmpa PHK» VY. T'mnbepra.
dopmupoBaHre MEMOpPaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopuss 3emum u meroabl €€ wu3ydyeHus. lckomaemble OpraHUYeCcKHe
octatku. ['eoxponosioruss u e€ wmeroasl. OTHOcHUTENbHAsT W aOCOJIOTHAs
reoxpoHosiorusi. ['eoxpoHosiorudyeckast mKasa: 30Hbl, 3Pbl, IEPUOIbI, STOXHU.



HavaneHbie 5Tamnbl OpraHMYecKoM 53BOJIOUMU. [losiBIIeHME W 3BOJIOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboian3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJIOr MEepBbIX HAa 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHuOTHI.

[TpoucxoxieHrne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE POUCXOKIACHHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOUUU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHnii. Bwixox pacreHnii Ha cymry. llosBiieHMe CIOPOBBIX pPacTEeHHU U
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. lIponcxokieHne IBETKOBBIX
pacTEeHUM.

OCHOBHbIE 3Tanbl HBOJIIOLMUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBJIEHHUE COBPEMEHHBIX
TUnoB. llepBbie XOpnoBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxknenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntul. [lpuHnun kmoueBoro apomopgoza. OcBoeHue O€CO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasputre xu3HM Ha 3emie IO 3paM W IEpUoJaM: apxeu, IMPOTEPO30W,
najaeo3oi, Me3030M, KaitHo30i. OOmas XapakTepucTHKa KiuMmMata |
reOJIOTHYECKUX IpoLeccoB. llosBieHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHHUE HAa Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuuuHer u
CIEACTBHS MAacCOBBIX BbIMHpaHHMil. COBpPEMEHHBIM DKOJOTHYECKUU KPHU3HC, €T0
ocobennocTtH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHuYeckoro mupa. I[IpuHIunel Kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamumanuanu, JI. Ilacrep, . . Meunukos, A. U.
OmnapuHn, k. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
W3YUYEHHIO CaMO3apoKIeHMs XKu3Hu», «Cxema ombita C. Mmuepa, I'. FOpwmy,
«JTampl  HEOPraHWYECKOW  JBoMOUMW»,  «l'eoxpoHosormyeckas  mkaiay,
«HauanpHble 3Tanbl OPraHUYecKor 3BONMIOLUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOW mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHmit», «Punnodute, «OIHOKIETOUYHBIE BOAOPOCIHNY,
«MHoroksierounsle Bogopocin», «Mxu», «llanoporHukm», «l'omocemeHHbIe
pactenus», «OpraHbl LBETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢o3sl KHUBOTHBIX», «lIpocreiimme», «KuieunonomocTHbIey,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltuupy», «Miekonuraromme», «Pa3Butue Xu3Hu B
apXerucKkou 3pey», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKOMN dpey», «Pa3BuTHE KU3HU B
[1aJIE030MCKOU 3pe», «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAYKHbBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YydYela NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBbIX, MYJISDKM OpPraHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopHasi  pa6ora «MojenupoBaHUE — ONBITOB
Musiepa—tOpu 1o u3ydeHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NEPBUYHON aTMOChepe».

JlaGoparopnass padora «/3ydyeHue M ONMCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «l3ydeHne OCOOCHHOCTEH CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTuuyeckas padora «l/3yueHne ocoOOEHHOCTENH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3zgensl 1 3aaa4n aHTpONOJIOTUH. METO/Ibl aHTPOMOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O MPOUCXOXKJICHHHM YEJIOBEKa. PenurunosHbie
B033peHUs. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO 4ENOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE ITOJI0KEHHUE YEIIOBEKA.
CBugeTenbcTBA  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPUOIOTHYECKHE, (bu3n0I0r0-0MOXMMUYECKHE,
noBesieHueckue. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAILHOMU
CHUCTEMBL.

JBxymue cuiibl ((pakTOphl) aHTPOTIOTeHe3a: OMOJIOTHIYECKUE, COIHAIIbHBIC.
CooTHolIeHUE OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PanHue 4venoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTH/IBI — OOIIME MPEIKH YEI0BEKOOOPa3HbIX 00€3bsIH U
Moied. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIIOAEH. UeloBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  00mMMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJOBEKAa U YEJIOBEKa pa3yMHOro. YeaoBeK HeaHIepTalbCKU
KAaK BHUJ JIIOJIEH XOJOAHOrO Kiaumara. YenoBeKk pa3yMHBId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a ImpenenamMu AQpuku.
[TasieoreneTrka v rajieOreHOMHUKA.



DBOJIONKA COBPEMEHHOTO 4YesoBeKka. EcTecTBeHHBIN OTOOp B MOIMYJISIUSIX
yesioBeka. MyTalMOHHBIN Tipouiecc U noiaumopdusm. I[lonmynsinroHHBIE BOJHBI,
npeiid reHoB, murpaius U «dQHEKT oCHOBATENS» B MOMYJISIUSAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBCTpaJO-HETpOUJHAs  (PKBAaTOpUaibHAas),  MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs YelOBeKa IO IUIaHETe.
EnunctBo  denmoBeweckux — pac. HayuHag  HecoCTOSTENBHOCTh — pacHu3Ma.
[TprcnocoONIEHHOCTh YEIOBEKa K pa3HbIM YCJIOBHSM OKPY>KAIOIIEH Cpensbl.
Brnusane reorpaduyeckoit cpeasl W apeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKO)
aHTPOMNOJIOTHH.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOMyJsiuuid. buocounanbHble HCCIENOBaHUS MPUPOABI YETOBEKA.
HccnenoBanue KOBOMIONUH OMOJIOTHYECKOTO U COLIMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «[ 0JJIOBHOM MO3T YeTOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiAHb», «CKeleT 4YelloBeKa M CKEJeT IIMMIIaH3e»,
«PynuMeHTBI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOMIOTEHE3a», « DBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutTek», «YenoBek  ymenslit», «Yenosek
npsaMoOXoAsaIIMiDy, «JleHrucoBckuit uenoBek» «Heanaepranbiby, « KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarbl IBOJIIOLIMH YETOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, NPEeAMETOB MaTepualbHOU
KyJIbTYphl ~TPEAKOB 4YeJNOBEKa, penponaykiuu (dororpadum) kapTuH
MU(DOTOTHIECKUMU W OMOJNEHCKUMH CIOKETaMH TPOMCXOXKICHHS YEeIOBEKa,
dboTorpaduu Haxo/I0K UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YeJIOBeKa M KHUCTU
HIMMIIaH3€, MOJEJIM TOPCa MPEAKOB YETIOBEKa.

JlabopaTtopnas padGora «/3ydyenne o0cCOOCHHOCTEH CTpOEHHUs CKeJeTa
4eJI0BEKa, CBS3aHHBIX C MPSMOXO0KICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eJTOBEKay.

Tema 6. Jxosorus — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAAOPraHU3MEHHBbIX CHCTEM € OKPY KaIoUIeH cpeaoi

3apokieHne u pa3BuThe dKojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sK070ruu. CBsI3b 3KOJIOTUHU C APYTUMHU HayKaMHu.



Metoasl skonoruu. [losneBble HaOmoneHUsA. DKCIEPUMEHTHI B 3KOJIOTHUU:
OpUpoAHbIE U JlabopaTopHble. MoaenupoBaHue B IKOJIOTUU. MOHUTOPHUHT
OKpY>Karollen Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aIbHBIN.

3HAYCHWE OSKOJIOTMYECKHX 3HAHWW JUISl  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3E€M 4YesnoBedecTBa ¢ mpupogor. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPBI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencmn, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3genbl skomorum», «MeToabl sKoyorumy», «Cxema
MOHHUTOPHHTIA OKPYKAIOIIEH CPEIBL».

JlabopaTopHas pabora «3yuenue METO/I0B JKOJIOTUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEPHOCTH UX AericTtBud. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mme
3aKOHOMEPHOCTH AeNCTBUS 3Kojoruueckux Qakropos. IIlpaBuino munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AlGuoTtnueckue ¢aktopel. CBeT Kak 3Komorudeckuii dakrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHWU3Mbl. DKOJOTHYECKHE TPYIIbI
pacTeHHMII W JKMBOTHBIX [0 OTHOWIEHWIO K cBeTy. CHrHaimbHas pojb CBETA.
doTonepruoau3M.

Temmneparypa kak skonorudeckuii (axrtop. JleiicTBue TemmepaTypsl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocth kak skonorudeckuil ¢akrop. I[lpucnocoOneHusi pacteHuii K
nojJiep >KaHu0 BoJHOro Oananca. Knaccudukanus pacTeHUH MO OTHOLICHHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K MN3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rJyOMHHAasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
O0COOEHHOCTH cpea oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble pUTMBL. [Ipucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kuznennsle Qopmbl opranusmoB. IloHsTne o Ku3HEHHOW (Qopme.
Xuznennsie popMbI pacTeHUN: AepEBbs, KyCTAPHUKH, KyCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJAHOJNIETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI,
re0OHOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue (bakTopHI. Bunbr OMOTHUYECKUX B3aUMOJECUCTBUM:
KOHKYPEHIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTYyaju3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHnuecTBO). HeTpoduueckue
B3auMojielicTBus  (Tommueckue,  (opudeckue, (Qabpuueckue). 3HaUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCcTpaLumn

Tabmumbsl u cxembl: «Okonoruyeckue (axkTopsr», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKUE TPYMIbl JKUBOTHBIX MO OTHOIIEHUIO K CBETY», « TermIoKpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC >XUBOTHBIE», «Du3noNOrnyeckue ajaanrtanuu
KUBOTHBIX», «Cpenbl OOUTaHHMS OpPraHU3MOBY», «DBHOJOTMYECKUE PUTMBDY,
«KusHnennole  (opmbl  pacTeHuir», <« Ku3HEHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOTO JIECay, « IKOCHCTEMA XBOMHOrO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KomMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3jIUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOHBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOJIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUsI, repOapuy U KOJJIEKIUU TETJIONI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAaCTEHUM, Uyuena MTUIl U 3Bepell, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHbIE
pacTeHus] JaHHBIX TPYII, KOJJIEKIIUH >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX CpeaaXx,
repO0apuu M KOJUIEKIIMM pACTEHWH U OSKUBOTHBIX, OOJQJAIONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, repbapuu u
KOJUIEKI[UM PACTEHMM M >KUBOTHBIX PA3UYHBIX KMU3HEHHBIX (POpPM, KOJIEKIIUU
YKUBOTHBIX, YYACTBYIOLMX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopnasi paGora «BbIsBI€HHUE TNPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIM M

DKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJISIHH. [Monynsauust  Kak
ouosoruyeckas cucreMa. Posib HEOAHOPOJAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEH OMoNOorMu BUAOB B ()OPMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead MOMYJSLUUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacCTHAasi M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOoTUYecKasi CTpyKTypa nomyysinuui. OLieHKa YHCICHHOCTH MOMYJISILUH.
JuHamuka nonyiasiuud U e€ peryysius. bUoThuueckuil MOTEHUHAN MOMYJISIHUU.
MonenupoBanre TMHAMUKH TOMyIsiuuu. KpuBble pocTa YMCIEHHOCTH TOMYJISLIHH.
KpuBbie BbDKHBaHUS. Perynsius 4YUCICHHOCTH MOMYJISALUNA: poJib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenp skosormyeckon Humm Jk.JM. Xatumncona. Pa3mepsl 3konorumdeckou
Huy. [loTeHnnanpHas U peaiIn30BaHHAs HULIU.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HUX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUS W MUrpalMil >KUBOTHBIX. buosiornueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKUE XApPAKTEPUCTUKU MOMYJIALINY,
«IIpocTpancTBeHHass  CTpyKTypa  mnonmyisiiuu», «Bo3pacTHble  mupaMujibl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranu3amamMmn», «Mojenb skosiorndeckor Humu k. M. XaTynHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKITUU KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHl K
PaCCEICHUIO».

Tema 9. JK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Oxocucrtema kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYyLIECHTBHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOMOTHUYECKHE OJOKHU
skocucTeM. [1ouBbI U Wikl B 3kocucTemMax. KpyroBopor BeIeCTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIE  TIOKAa3aTeNIM  JKOCHUCTEMBI. bhomacca W NPOLYKIMSL.
DKOJOTUYECKHUE TUPAMUIBI YUCETT, ONOMACCHI I SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dnykmyayuu.
HamnpaBnennbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bruopazHoodpasue u nojaHoTra KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[IpupoaHbie SKOCUCTEMBI. JKocucmemsl 03€p U pek. IKocucmemvl mMopet u
0Keano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEX]Ty aHTPOTIOT€HHBIMH U MIPUPOJAHBIMHU 3KOCUCTEMAaMH.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u dayna. CuHaHTpomm3aius TOpOJACKoW QayHbl. buonormdeckoe wu
XO35TUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHIA OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30upukamopos (Kirouegvix
6u008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC IHEPTUH U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISAIUA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 8030€licmeust  3a2pA3SHEHULl  PA3HbIX munoe Ha
CYyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOcUCTEMaA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jecay, «DyHKIHOHAbHbIE
TPYIIBl OPraHU3MOB B dKocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEME,
«Ilenu nutanus (macTOUIHAS, TETPUTHAS)», « IKOJIOTHUECKAs MUPAMHUIA YUCEID»,
«IKoJIoTHYeCcKas nmupamMujia OMoMaccel», «IKOJOTUYECKas MUpaMuia dHEPTUn»,
«O06pazoBanue O6omoTay, «llepBuunas cykueccus», «BoccTraHoBIEeHHE jieca MOce
noxkapay», «9KOCUCTEMa 03epay», «ArpoieHo3», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOboskocuctem.

O6opynoBaHue: repOapun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Uydelia MTHI[ U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUM, aKBapUyM KaK MOJIEThb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0o3KOCUCTEMBD.

JlabopaTopHasi paGora «l3yueHune pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYypcusi «DKCKYpCUsl B TUIMHYHBIA OMOTeoleHo3 (B qyOpaBy, OEpe3HSIK,
eJIbHUK, HA CYyXOJOJIbHBIM UM MONMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypcusi «IKCKypCHUsS B arpodKOCHCTEMy (Ha MOJi€ WM B TEIJIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riaodajabHast IKOCHCTEMA

buochepa — obOmermanerapHas o0ojouka 3eMiIH, TIE CYIIECCTBYET WIH
CylllecTBOBaJa XM3Hb. PazBuTHe mnpeacraBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocepe. Obnactu 6mocheps! u e€ cocras. XKuboe
BeIeCTBO Ouocdepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
I100aIbHOM 3KOCUCTEMBL. J[MHaMu4eckoe paBHOBecue B Ouocepe. KpyroBopoTsl
BELIECTB U OMOreOXMMHUYECKUE LUKIIbI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBICHUI
B Onocdepe.

3oHansHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE Jieca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI,
IyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOPhs. KiimMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIANA U
orochepHbIX QPYHKIIHA.

JdemoHcTpanuu

[Toptpersl: B. 1. Bepranckui, 3. 3rocc.

Tabmuubr u cxeMmbl: «I'eocdepsr 3emmm», «KpyroBopoT azora B mpupojie»,
«KpyroBopoTr yriepoma B mpuponae», «KpyroBopoT Kuciopoga B IPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHoBHbIe OMOMBI cymmny, «KinMaruueckue
nosica 3emnm», «TyHnpay», «Taira», «Cmemanneiin necy, «llupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «llycTeiHsy, « Tpornueckuil gec.

O0opynoBanue: repbapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIUH >KMBOTHBIX.

Tema 11. YesnnoBek n OKpy:Kaumias cpeaa

DKOJIOTUYECKHE KPHU3UChl M HX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouochepy. 3arps3HeHuHe BO3AYHIHOW cpenbl. OxpaHa BoO3ayxa. 3arpsi3HEHHE
BOAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE NPUHLHUIBI OXPAaHbI MPUPOIBL.
Kpacubie kHuru. Oco0o oxpansemple mnpupoanbie Tepputopun (OOIIT).
borannyeckune capl ¥ 300JI0rMYECKUE TTAPKU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBIL.
PanvonanbHOe  MPUPONONONIB30BAaHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJIOTHYECKHUX
Kpu3KucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTHUS OMNACHBIX TEXHOTC€HHBIX
npoueccoB. CucmemHvle UCCIe008aAHUA Nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarowjue O00Cmyn K
ungopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OcHosbl



sKopeadbuiumayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBPENHCOCHUIMUL.
Pexoncmpyxyus mopckux u HazemMHblx 3KOCUCMEM.

JdemoHcTpanuu

Tabmuuer w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arps3HeHne 1ouBbl», «llapHukoBBIA 3pdekT», «Ocobo
OXpaHsieMble IPUPOHBIE TEPPUTOPUNY», «MOJIeNN yIPaBISIEMOr0 MUPaY.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTeHHH M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
0o0yyalImMUMuUCA MporpaMM cpeaHero oOiiero oOpa3oBaHUA: JIMYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yIbTaTOB OCBOSHUS MPOrpaMMBI IO OHOJIOTUH
BBIJICJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHHWE OOYYarOIMMUCS POCCUICKON
rpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OHOJIOTHUH,
yeneHanpagienHoe paszsumue BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIMN pPa3BUTHS OHUOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIITUXCSl PYKOBOJACTBOBATHCS B CBOESH
JEATeIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
OMOJOTHYECKOTO  O00pa3OBaHUs, Haluuue  NPABOCO3HAHUS  DKOJIOTUIECKOM
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TIAHBI.

JIngHOCTHBIC pe3yJIbTaThl OCBOCHHS ITPOTPAMMBbI 110 OMOJIOTHU JOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCHHUTATEIBHON JESITEIHPHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU W HOPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEH TMO3WIUM JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TPyJa U CTapilieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TPAAUIIASIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’Karolen Cpee.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITA U OTBITA JAEATEIBHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HANpaBJICHUN
BOCITUTATEJILHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpasKaaHCKOTr0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUarOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKE€HUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PELIEHUU YYEOHBIX M MO3HABATEIbHBIX 3aJay, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENENSITh COOCTBEHHYIO TMO3UIMI0 1O OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBICHSTH €€;

YMEHHE YUYHUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aUMOJEUCTBUS JIOAEH C pa3HBIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TIO3HABATENbHBIX U MCCIENOBATENbCKUX 33/4ad, YBaKUTEIHHOTO
OTHOIIEHHS K MHEHHMIO ONIIOHEHTOB MpU OOCYXJECHHUU CIOPHBIX BOIPOCOB
OMOJIOrMUYECKOTO COJEPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOH UJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXXCHUs K CBOEMY HApOdy, YyBCTBA OTBETCTBEHHOCTH IIEpEN
Ponunon, ropmocty 3a cBoW Kpad, CBOWO PoauHy, CBOM A3BIK M KYJIBTYDY,
IIPOIILJIOE ¥ HACTOSIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEAHIO U MMaMSATHUKAM MPUPOLBI,
JNOCTHXKEHUAM Poccum B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLICHUBATh BKJIAJl POCCHUMCKUX YUYEHBIX B CTAHOBJIEHHE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HA4YEHHs] OHMOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLICHUBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEILICHHS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEHHOM JKM3HH B COOTBETCTBHH C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO WU
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUICHUH;

ITOHUMAHHME SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKUBOM IPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPDAKEHHIO B PAa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuveckoro BocnuTaHHUA, (POPMUPOBAHUS KYJbTYPbl 310POBbS WU
IMOLMOHAIBHOI0 0J1ArONOTyYHs:

MOHMMAaHWE W pealn3alus 3J0pOBOro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBO€  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOQJIaHCUPOBAHHBIN pEXUM 3aHIATHM U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (PHM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE UEHHOCTU TMPAaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHHE TMOCIECACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTUBHOW JESITENIBHOCTH TEXHOJIOTMYECKOW W COLHMAIBHOU
HAIpPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JIE€STEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPeCcCUOHAIBHON AESTEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynaymied mpodeccuu W pealn30BHIBATh
cOOCTBEHHbBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBHM ISt
OKPY>KaroLen Cpebl;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHU
3HaHMSI M YMEHHUS TMpU PEIIEHUH MNpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONL30BaHUEM  (COONIIOACHUE  NpPAaBWJI  TOBEACHHS B INPUPOJIE,
HaIlPaBJICHHBIX HAa COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpEd  OKpPYKaArOLIEH
OPUPOAHON Cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOIMYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBpALIATh UX;



HaJM4YUe Pa3BUTOrO PKOJOTMYECKOI0 MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTU AKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEIIbHOW, KOMMYHMKATUBHOU U COLUAIBHOU
MpPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIore
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMOJEHUCTBUS MEXKY JIFOAbMHU U IMO3HAHUSA MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YEJIOBEKa U
o0111ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIIeHUU MpolIeM
COXpaHEHUS IPUPOHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTUM JJISi COBPEMEHHOW ITMBWJIM3ALIUU:
oOecriedeHus: HOBOTO YPOBHSI Pa3BUTUSI MEIUIIMHBI, CO3[IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh PEeCypcHble  NpOOJEeMbl  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MYTEHl BhIXOJa U3 II00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obOecrieueHus  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMUECKUX 3HAHUWA B IEJSIX
MOBBIIICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHOM TPaMOTHOCTH OOydYarommuxcs, GopMHpPYyEMOit
MIpU U3YUYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HaHHS [Jis aHajdu3a u
O0OBSCHEHUSI SIBIICHUN OKPYXAIOIIEro MUPA U MPOUCXOANIUX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYCHHS Ha OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOIb30BaTh OUOJOTUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW TIO OWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUsI y4eOHOro mnpeaMera «buojorus»
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHbIC TMOHSATHUS, OTPAKAIOITUE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, DHEPTHUsl, SBJICHHE, MPOIIECC,
cucTeMa, Hay4HbId (akT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJIEIOBaHUE,  HAOJIOJEHHE, HM3MEpPEHUEe, SKCHEPUMEHT U  JIpyrue);
yHUBEpCaIbHbIC Yy4YeOHBbIC JelicTBHUs (TIO3HABaTeJIbHBIE, KOMMYHHKATHBHBIC,

peryJISITUBHBIC), obecrieunBaroIIe dbopmupoBanue (GbyHKITMOHATBHOMN
IPAMOTHOCTH W  COUMAJIbHOM KOMIETEHIUH OO0YyYaloluXcsl; CIOCOOHOCTh
o0ydaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHMS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynprare wu3ydeHus OWOJOTMM Ha YPOBHE CpeaHEro oOIIero
oOpazoBaHusi y oOyyaromerocss OyayT chOpPMUPOBAHbI  IO3HABATEIbHbBIC
yHUBEpCAIbHBIC YUCOHBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYIATHBHBIC yHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBHSA, COBMECTHAs
JIeSITCIIbHOCTb.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHET0 OOIIEro
00pa3oBaHMsI TIOJDKHBI OTPaXKaTh:

OsJagenne YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJbLHBLIMH
JeHCTBUSIMM

1) 6a30Bble JJOrHYECKHeE TeCTBHA:

CaMOCTOSATEILHO  (OpMYJIMPOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWA MPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, cCMHTE3a, CPAaBHCHHMS, KJIacCH(pUKAIIIN, 000OIIECHMS ), paCKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUHN (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTaHABIUBATH
CBSI3U C JIPYTUMH TTOHATHSIMH);

OTIPENCISITh TETN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUUS B PacCMaTPUBACMBIX
SIBJIICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMCHSITH CXEMHO-MO/ICIbLHBIE cpeacTBa JUIS MIPECTaBICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHs] MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaAJIbHBIX 1 HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIECHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOEKTHON JESTENIbHOCTH,
HaBbIKaMH  pa3pelieHuss MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOO0B pPELICHUS! TPAKTUUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IUYHbIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JIEATEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HAaHUSA, €ro HUHTEpIpeTalyy, MNPeoOpa3oBaHUIO M MPHUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl B 00pa3oBaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh APTyMEHTHl IJs J0Ka3aTelbCTBa
CBOMX YTBEPXK/ICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh ICJICHAIIPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
JeNCTBUS B MPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTH MPOOJIEMBI U 337a4H, I0IMYyCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe YU4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UPOBAThH



uHGOPMAITUIO PA3IMYHBIX BUJOB U (GOPM TIPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

dbopMyIMpoOBaTh 3alpOChl U MPUMEHSATH Pa3IUYHBIE METOABI MPU TOUCKE U
otbope Oumosormueckoir WHMOPMAITIH, HEOOXOIUMOU ISl BHITOTHEHUS YUECOHBIX
3aj]1ay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpPEACTaBICHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HUHPOpMauMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH;

BJaJIeTh  HABBIKAMU  PAClO3HABaHWA W 3aUTBl  HWHpOpMammu,
UH(OPMAITMOHHOW 0€301aCHOCTH JIMYHOCTH.

Ogj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

1) oGmeHue:

OCYHIECTBIISITh KOMMYHUKAIIMK BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JMaJore WM JUCKYCCHU TIO CYHIECTBY OOCYyKTaeMol TeMbl (YMEHHE 3a1aBaTh
BOTPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMOJIHEHHS MpEaaraeMoi
3a/1au, YYUTBIBATh MHTEPECHl U COTIACOBAHHOCTH MO3HIMHN IPYTUX YYACTHHKOB
JIAAJIora Ui TUCKYCCHH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, TPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HAMEPEHUS JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOH (hopme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO HW3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEeIICHUH YIeOHOM 3a/1a4H;

BbIOMpATh TEMAaTUKY W METOJbl COBMECTHBIX ACHCTBHH C y4E€TOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaXK/10T0 UJieHa KOJUIEKTHBA;



IPUHUMAaTh L€JIM  COBMECTHOM  JESATENBHOCTH, OPraHU30BBIBAaTbH MU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JOCTHKECHHMIO: COCTaBJISITh IUJIAH JEWCTBUH,
pacupenensiath poiad € YYETOM MHEHHMM YYacCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXKJIOrO Yy4YaCTHHKAa KOMaHIbl B
001Ut pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PAa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pELICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWM IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSIX M MOCTYIKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIINX;

CaMOCTOSITETILHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBIABIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJlauyd B 00pa3oBaTEIbHON
JEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO ~ COCTAaBJISITh  IUIAaH pPELIEHUs TpoOsieMbl ¢ y4ETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIIOYTCHUIH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOIO MPeAMETa HAa OCHOBE JIMYHBIX NMPEAIIOYTEHU;

JieJlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIcHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHON  peQueKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HUX pE3YyJbTaTOB U
OCHOBaHMI, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLUEHKH CUTyalluu, BbIOOpa
BEPHOT'0 PELLIEHUS;

YMETh OLIEHUBATh PUCKUM U CBOEBPEMEHHO IPUHUMATH PELIEHUS IO HX
CHUKEHUIO;



IPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIPH AaHAJIN3E pEe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX I[pPU AaHAIW3E pe3yJIbTaTOB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

NPEJMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pE3yNbTaTBl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeameTa
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTHPOBaHbI Ha oOOeCIeUCHHUE
npopuiabHoro  oOyueHuss  oOydaromuxcss  Ouomornr. OHHM  BKJIIOYAIOT:
cnierupuyeckue sl OMOIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUM, BBl IEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX, a TAKKE B
pEAbHBIX XKWU3HECHHBIX cUTyanusix. [IpegmMeTHbie pe3yJsibTaThl MPEACTABICHBI IO
rojgaM U3y4eHus.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB  TPUPOJBI U  PEIICHHH MpoOJieM  palmoHaILHOTO
MPUPOJIONOIB30BAHMS, O BKJIaJe POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpash  BKJIIOYACT:
OCHOBOTOJIATalOIINE OUOJIOTUYECKHE TEPMUHBI W TOHITUS (XKU3HBb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CAMOPErYJISIUs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYHUBOCTh, POCT M Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHasi TeOpHsi
HacnenactBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o 1eHTpax
MHOTooOpa3usi W  MPOUCXOXKJICHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(emrnHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIECHUS, PACIICIIIICHUSI, YACTOTHI TaMeT,
HE3aBUCHUMOro HacieaoBaHuss [. MeHaens, TOMOJOTHYECKUX pPAIOB B
HacJIeICTBEHHON U3MEHUYNBOCTH H. . Bagunoga), MIPUHIIHATIBI
(KOMITJIEMEHTapPHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO TO3HAHMS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaAO0JII0/ICHNE, DKCTICPUMEHT);



yYMEHUE BBIICTATh CYyIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM YHCIIC
OakTepwuii, rpuOOB, paCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAHOB M CHCTEM
OpraHOB pACTCHHH, KUBOTHBIX, UEJIOBEKA, IMPOIECCOB JKU3HEACITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTEHUH, KUBOTHBIX M YEIIOBEKA, OMOJOTHYECKHUX
IPOIIECCOB: OOMEHa BEMIeCTB (MeTabonIu3M), MPEBPAIEHUsT YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO M reTepOoTPOPHOrO TUIIOB MUTAHMS, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, M€i03a, TaMeTOTeHe3a, YMOPHUOTEeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
pa3sMHOXCHUS,  WHAWNBUAYATLHOTO  pa3BUTHA  OpraHu3Ma  (OHTOTeHE3a),
B3aMMO/ICHCTBHS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOWJIAMH KIETKH H HX
(GYHKIUSMH, CTPOSCHHUEM KIETOK pAa3HBIX TKaHEH W WX (QYHKIUAMH, MEKITY
opraHaMd W CHCTEMaM{ OpPTaHOB y pAacTEHWH, >KMBOTHBIX M YEJIOBEKa U HUX
GYyHKIASIME, MEXAY CHCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXKIY OSTallaMu
oOMEHa BEIIeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTarmaMu ASMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM, (DEHOTHIIOM H
dbakTOpamMu cpeibl OOUTAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYCCKUX TPYIII;

yMEHUE penIaTh OMOJIOTHICCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIUPYS IENb WCCICIOBAHUS, AHATU3UPOBATH TOTYUYEHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHE Y4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYEHWYECKHUX
KOH(DEPEHITUSX;

yMEHHUE OLICHUBATh OSTUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
objmactu  Ouwonormu W MEOUIMHBI  (KIIOHHUPOBAaHUE,  HCKYCCTBCHHOE
OILIOIOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3[aHHE TPaHCTEHHBIX
OpraHUu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccruoHanbHON
NEeSATENBHOCTH B 00JacTH OWMOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEeJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABATEIbHbBIN
MHTEPEC, HAIIPaBJIEHHbIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOUIEH Mpodeccun u
IPOJOJDKEHUE OHMOJOTMYecKOro oOpa3oBaHHMS B  OpPraHU3ALMIX CPEIHEro
po(heCCHOHATILHOTO U BhICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3yNbTaThl OCBOEHUSA ydyeOHOro mpenmera «buonorus» B 11
KJlacce JOJIKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMN
KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH HSKOJOTUYECKUX
npoOjeM 4YeloBEeYecTBa, a TakKe B PEIICHHH BOIMPOCOB PalMOHAIBLHOTO
IPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILECHHUS K MPUPO/IE,
00IIECTBY, YEJIIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
omnpeneneHus M TOHMMAaHHE CYIIHOCTH OCHOBOIIOJAraloImuX OHOJIOTUYECKUX
TEPMUHOB M MOHATHHA (BHJI, 3KOCUCTeMa, Ouocdepa), OMONOrHUYECKHUE TEOpUHU
(aBomronnoHHas teopust Y. JlapBruHa, CUHTETUYECKAs TEOPHs 3BOJIOLNH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsiX U HampasieHusx 3Bontonun, B.1. Bepuanckoro — o
ouocepe), 3akonsl (reHeruueckoro paBHoBecus [[x. Xapaum u B. BaitnOepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma lO. Jlubuxa,
HKOJIOTUYECKON NUpaMubl 3HEpPruu), rumnotre3bl (runoreza «vupa PHK» V.
['unbepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  TMO3HAaHWI,
UCIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOJIOIeHHE, HKCIIEPUMEHT), CIOCOO0aMHu BBISIBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
IKOCUCTEM U Ouochepsl, CTAOWIM3UPYIONIETO, MBIXKYIIETO MU Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, JIONaTPUYECKOTrO U CUMIIATPUUECKOTO
BUI000pa30BaHus, BIAUSHUS JBMOKYLIUX CHJI SBOJIOLUMU HA FeHO(POH] MOMYJISLHUH,
IPUCIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeAOBaHUs HaINpaBiICHUI
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aUMOCBSA3M MEXAY IpOLECCAaMU HBOJIIOLMH,
JBIDKYIIUMHA CHUJIAMU aHTPOIIOTeHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX JKOCHUCTEM U
IPUCHIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX M OMOTHYCCKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBsI3€ld  OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIMOTEHHBIX U3MEHEHU B SKOCUCTEMAaX CBOEC MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJISl JIOKA3aTeIhCTBA POACTBA OPTAHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3 OPTAaHU3MOB M CPEIIbI OOWTAaHWMS, SAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOTo0Opa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/IbI U YEIOBEUECTBRA;

yMEHHUE pPelIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMBIMU OMOJIOTHYECKUMHE TIPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

yMEHHUE BBINOJIHATh JIA0OpATOPHBIE M TpPaKTUYECKHUe padoThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IPOBEPITh HUX OKCICPUMEHTAIbLHBIMHU
cpenctBamu, GOPMYIUPYS TIENb WCCICIOBAHUS, AHATU3UPOBATH IOTYYEHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEILCKON paboTe Mo OMOJIOTHH,
9KOJIOTUW W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pe3yJbTaThl HAa  YUYEHHYECKHUX
KOH()epEeHIUsX;

yMEHUE OIEHNWBATh THUMOTE3bI M TEOPUH O TTPOUCXOXKICHNUN JKU3HHU, YETOBEKa
U 4YENOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPEIOTBpAIICHHUS
rJI00aIbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIM BBIOOp Oynymied npodeccuoHaIbHOM
JESATENHHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIH30BAHUSI, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
IPOMBIIINICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEPEC, HAIpaBJICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIICH  MpoPecCMM U TPOJOJIKCHUE
OMONIOrMUecKOT0 00pa30BaHUsl B OPTaHU3AIMIX CPEAHETO MPOGECCHOHATHLHOTO H
BBICIIIETO 0Opa30OBaHUs.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

g b~ W DN B

10

11

12
13
14
15
16
17

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMsl

buonorus kak Hayka

JKuBbl€ CUCTEMBI M UX U3YUYEHUE
buosorus knetku

XHUMHUYECKasi OpraHu3alus KJIEeTKU
Ctpoenue u pyHKIIUH KICTKH

OOMeH BelIeCcTB U NMPEBpalllEeHUE SHEPTUU B
KJIETKE

Hacnencreennas ungopmanus u
peanu3arnys e€ B KJIeTKe

JKW3HEHHEBIN TUKIT KIIETKA
CtpoeHue 1 GyHKIIUA OPTaHU3MOB
Pa3zmHO)eHHME U pa3BUTHE OPTAHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

['enernka yenoBeka

Cenekiusi opraHu3MOB

BrorexHonorus u cuaTeTNYECKast OMOIOT U

PesepBHOE Bpems

Koan4yecTBo 4acoB

Bcero

10

R A M WO O

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13



11 KUIACC

Ne HaumenoBanue
n/ pa3aesioB H TeM
n NMPOrpamMMbl

3apoxaeHue u
pa3BuUTHE
1 SBOIIOLIAOHHBIX

MPEJCTaBICHUN B

OMOJIOTUH

U €€ pe3yJIbTaThl

€€ pe3ybTaThl

[Ipoucxoxaenue u

4 pa3BUTHE KU3HU
Ha 3emie

IIpoucxoxnenue

5 YyeJIOBEKa —
AHTPOTIOTEHE3
DKkonorus —
HayKa O

B3aMMOOTHOIIICHUA

X OpraHu3MOB U

HagOpraHn3MCHHBI

X CHUCTEM C
OKpYXKarolei
cpenoit
Opranu3Msl U
cpema oouTaHus

DKOJIOrus BUOO0B U

OIS LAN
JKOJIOTHSI
COOOIIIECTB.
DKOJIOTHYECKHUE
CHUCTEMBI
buocdepa —

10 riaobaabHas
JKOCHCTEMA

11 YenoBek u
OKpY’KaroIas

MuxkposBomroLus

MaKpoaBOJ'II-OI_[I/Iﬂ u

KoaungecTBOo 4acoB

Bcer KoHTpoJbHBI
o e padoThI

14

15

10

12

IIpakTH4eckn
e padoThl

1.5

0.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTe/IbHBI
e pecypchl



cpena
12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO
YACOB I10 102 0 7.5
I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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