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MOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ydebHOMy mnpenmety "buonorus" (manee - Oumosiorusi) Ha
ypOBHE cpeqHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konnenmuu mnpenojgaBanusi yuyebHoro npeamera «buonorus» u
OCHOBHBIX MOJIOKEHHI (peiepanbHOil padoueil MporpaMMbl BOCIIUTAHHUSL.

YueOnbiii npeamer «buonorus» yriyonéanoro ypoHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTtecTBeHHO-
HayuyHbIe ipeaMeThly. CornacHo nonoxenusMm @I'OC COO npodunbHbie yueOHbIe
OpeIMeThl, H3y4yaeMble Ha YIIIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
muddepennan  oOydeHHUsT Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHUS U
OpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
oOLIMM, CPETHUM MPO(PECCUOHANBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIbII M3 3THUX YYEOHBIX MPEIMETOB JOJDKEH OBbITh OpPUEHTUPOBAH Ha
MIPUOPUTETHOE pEIIEHHUE O00pa30BATENIbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAOILUX
3aJa4, CBSI3aHHBIX C MpoQopUEHTALMEH OOYyYaroIIUXCS U CTUMYJIMPOBAHHEM
UHTEpeca K KOHKPETHOW 00JIacTH HAy4YHOI'O 3HAHUS, CBA3aHHOIO C OHOJOTrHEl,
MEAULUHON, SKOJIOTHEN, ICUXOJOTUEN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6HoMy npeameTy "buosorus” na€t npeacraBieHue o 1elu
U 3aJa4ax u3ydeHust yuyeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM YypOBHE,
omnpezenseT o00s3arenbHOe (MHBAapUAaHTHOE) NPEIMETHOE COJEp)KaHue, €ro
CTPYKTYPUPOBAaHHME IO pasferamM W TemaM, pacopeleieHue I0 Kiaccam,
PEKOMEHIyeT MOCJIeI0BAaTEIbHOCTh HM3yUEHUs y4eOHOro marepuana ¢ y4€ToM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBA3€H, JIOTMKA Y4eOHOro mpoluecca,
BO3pACTHBIX 0COOCHHOCTEHN oOy4atromuxcs. B mporpaMmme 1o OUoa0ruu peaan3oBaH
OPUHLIKI IPEEMCTBEHHOCTHU € U3yuye€HHUEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi, Oylarojapss 4eMmMy HpOCMaTpUBAETCS  HANpaBICHHOCTh  Ha
MOCJEYIOUIEe pa3BUTUE OHMOJOTMYECKUX 3HAHUN, OPUEHTUPOBAHHBIX Ha
(bopMHpOBaHHE  €CTECTBEHHO-HAYYHOT'O  MHMPOBO33PEHHMS,  3KOJIOTHMYECKOIrO
MBIIIEHUS, PEACTABICHUN O 3I0pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIICHUS K OKPY>KaIoIIeH pUpoIHOM cpee. B mporpamme 1o 6Moaoruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHoOro mpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO Kk MIaHUPYEMBIM JUYHOCTHBIM, METANpPEAMETHBIM U
peIMETHBIM pe3ysbTaTaM OOy4YeHHUs U B POPMUPOBAHUHU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIbHON JIEATEIbHOCTH OOYYalOUIMXCSd IO OCBOCHHUIO COACpKAHMS
OHo0rHuecKoro o0pa3zoBaHus Ha yPOBHE CPEAHETO 0011Iero o0pa3oBaHMUsL.

VYuebnsiii npenmer «buonorus» Ha ypoBHE CpemHEro oOIiero oopa3zoBaHus
3aBepIaeT OMOJIOrnYecKoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA pACHIMPEHHE
U yriiyOJieHne 3HaHU 00yJarouuxcsi 0 >KUBOM MPUPO/I€, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OMOJIOTHH, SMOPUOJIOTMHU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEIEKIIUH,
OMOTEXHOJIOTHH, IBOJIOLMOHHOTO YUEHHUS U KOJIOTHH.

N3yyenue ydeOHOoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY MOIYYEHUIO
Ouonoruueckoro  oOpa3oBaHHMsi B  By3aXx M OpraHU3alUsAX  CPEAHETO
npodeccuoHanbHOro 06pazoBanusi. OCHOBY €ro COJEpKaHUS COCTABIISIET CUCTEMa
OMOJOTHMYECKUX  3HAHWM, TMOJYYCHHBIX TPU HU3YUYCHUH  OOyYarolIMMHUCA
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/ejOoB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero o6pazoBanusi, B 10—11 kmaccax 3TW 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
paciiMpeHsl U YriyOJieHbl OMOJOTHMYECKHe 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OakTepHsX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKHE CBEJCHUS MTPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPhIE MOXHO HMCIOJIb30BATh KaK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpaius OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJYYECHHBIMU OOYYaIOIUMUCS MNPU H3YYECHUU
(U3HKHU, XUMUHU, TEOTpaPUU U MAaTEMATHKU.

CrpykTypa mporpamMmbl 1o ydeOHoMmy mpeamety "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBII W HBOJIOIUMOHHBIA TMOJXOJbl K HW3YYEHUIO OUOJIOTHHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJIs )KHBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alUH, SBOJIOLUNA OPraHMYECKOr0 MUpa Ha 3eMIie,
COXpaHEHHUs1 OMOJIOTMYECKOTO pasHooOpa3us miaHeTsl. Tak, B 10 kiacce uzydarores
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OMOJIOTHH, SMOPHUOJOTHM W OHOJOTHH
Pa3BUTHS, TEHETUKUA M CEJIEKIUU, OMOTEXHOJOTUM M CHHTETUYECKON OHOJIOTHH,
aKTyalM3UPYIOTCS 3HAaHMS OOy4YaloIIMXCs MO OOTaHMKE, 300J0THMH, AHATOMHH,
dbusuosiorun yenoreka. B 11 kiacce uzy4yaroTcsi 3BOJTIOIIMOHHOE YUYE€HUE, OCHOBBI
9KOJIOTHH M Y4eHHe 0 onocdepe.

VYuebnsiii npeamer «buonmorus»  mpusBaH = 00ECHEYUTH  OCBOCHHE
00yJaronMMuUCss OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WJIEH, MPUHIIUIIOB U TIPABUII,
JIeXKaAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, 3HAHUU O
CTPOEHHUH, MHOTrO00pa3MM M OCOOEHHOCTSIX KIJETKH, OpraHu3Ma, IOMYJISALHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTUXKEHUAX, COBPEMEHHBIX
MCCJICIOBAHMIX B OMOJIOTHH, IPUKIIATHBIX aCTIEKTaX OMOJIOTHUECKUX 3HaHuu. J[is
pa3BUTHS W TOAJAEpNKaHUS HMHTepeca oOydarouuxcsi K OWOJIOTMU Hapsaly co
3HAYUTETBHBIM 00BbEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrpPAMMBI
no OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHE CTAHOBIEHUS U Pa3BUTHS
TOU WJIM WHOM 00J1acTH OMOJIOTHH, BKJIAJI0M OTEYECTBEHHBIX U 3apYOC)KHBIX YIEHBIX
B PEIICHUE BAXKHEUIITUX OUOJOTHIECKUX U DKOJIOTHIECKUX MPOOIIEM.

[enp n3yuenus yueOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJICHHE O0YYAIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO0 paHra U MpUOOpEeTeHHEe YMEHHH
MCIIOJIb30BaTh ATU 3HaHUA B ()OPMUPOBAHUU MHTEpEca K OMPEEIEHHON o0iacTu
npoecCHOHANBbHON JEATENIbHOCTH, CBS3aHHOM ¢ OWOJNOTHeN, WIh K BBIOOpY
y4eOHOT0 3aBeACHUS U1 MTPOJOIKEHUSI OMOIOTUYECKOTO 00pa30BaHusl.

JlocTikeHue 1enu  M3ydeHus ydeOHoro mnpenMera «buonorus» Ha
yIIyOJIEHHOM ypOBHE 00€CIIEUMBAETCS PEIIEHUEM CIIETYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOUIUMUCS CUCTEMBbI OMOJIOTMUYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHHUU, MHOTOOOpa3MM M OCOOCHHOCTAX OHMOJIOTMUECKHX CcHCTeM (KIIeTKa,
OpraHu3M, MOMYJIALMs, BUJ, OUOTeoleH03, Ouocdepa); 0 BHIJAIOIIUXCS OTKPHITUIX
U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYarOMIMXCS C METOJaMHU TIO3HAHUS KUBOW TPHUPOIbL:
MCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUMX HayK (MOJIEKYJSApDHON H
KJICTOYHOUN OMOJIOTHH, YMOPHUOJIOTMH U OMOJIOTMU Pa3BUTHSL, TEHETUKHU U CEJICKIINH,
OMOTEXHOJIOTMM M CHUHTETUYECKOW OHOJIOTUH, TAJCOHTOJIOTHH, 3KOJIOTHH);
METOJaMH CAMOCTOSITEJIbHOTO TPOBEACHUS OMOJOTHYECKUX HCCIEIOBaHUM B
naboparopud U B nOpupoje (HAOMOIECHHE, U3MEPEHHE, JKCIEPUMEHT,
MOJIETUPOBaHUE);

OBJIaJICHUE OOYyYarOUIUMHUCA YMEHUSMU: CAMOCTOSITEIBHO  HAaXOJHUTh,
aHAJIM3UPOBATh M HCIOJIB30BaTh OMOJOTUYECKYI0 HH(OpPMAIMIO; MOJIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLUMAJbHO-3KOHOMUYECKHMMH U  3KOJIOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OIEHMBATH MOCJEJICTBUS CBOEH IEATEIBbHOCTH I1O
OTHOIICHUIO K OKpY’Karouleil NpUpOIHOM cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJ€H; OOOCHOBBIBATH M COOJIOJATh  MEphI
npoduiakTUKM WHGEKITMOHHBIX 3a00JIeBaHUl, TIpaBUiIa MOBEJACHUS B TIPUPOJAC U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOU KM3HEAESTENIbHOCTU B YpPE3BbIYAMHBIX
CUTyallUsIX ~MOPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTb
COBPEMEHHBIC HayYHbIC OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCSl MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
MpOIECCEe 3HAKOMCTBA C BBIJAIOIIMMUCSA OTKPBITUSIMA W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OWOJIOTHH, pEIIaeMbIMH €0 TPOoOJeMaMHu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIEA0OBaHMS, MPOBEIECHUS IKCIIEPUMEHTAILHBIX UCCIEAOBaHUM,
penieHuss OMOJIOTMYECKUX 3a/lay, MOJIECIUPOBAHUS OHOJOTMYECKUX OOBEKTOB U
POLIECCOB;

BOCIHUTAHHE y 00YyYaIOIIUXCS LIEHHOCTHOTO OTHOULIEHMsSI K JKUBOM MPUPOJE B
IIEJIOM U K OTJEIBHBIM €€ 00bEeKTaM U SBJICHUSIM; (DOPMUPOBAHKE IKOJIOTHIECKOM,



TeHETUYECKON TPaMOTHOCTH, 00IIe KyJIbTyphI TOBEACHUS B IPUPO]IC; HHTET PN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHne  OOYyYaloONIMMHKCS  KOMIIETEHTHOCTH B PalldOHAIBLHOM
MPUPOJIOTIONIB30BaHNH (COOIOACHNE TPABUII IOBEICHUS B IPUPOJIC, OXPAHBI BUIIOB,
sKOcUCTeM, Omocepbl), COXpaHEHWH COOCTBEHHOTO 3I0POBbSI U 30POBBS
OKpYXaromux Jrofedt  (coOmromeHuss Mep NPOPUIAKTUKA — 3a00JICBaHUM,
oOecrnieueHre OE30MAaCHOCTH KU3HEACSATENPHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOTHOTO M TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUSA
OHMOJIOTMYECKUX 3HAHUIN M YMEHHUH B MIOBCEAHEBHON KU3HU;

CO3JaHUE€  YCIOBUM Uil  OCO3HAHHOTO  BbIOOpa  OOy4YaroIIMMUCS
VHIUBUTYAJIbHOMN 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieayouemMy MnpopecCHOHaIbHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
UHIVNBUYyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YnCI0 YacoB, OTBEJACHHBIX HA U3YYEHHE OMOJIOTUU Ha yriayOJeHHOM
YpOBHE cpeaHero o0riero oopa3zoBanus, coctaBimsieT 204 vaca: B 10 kmacce — 102
yaca (3 uyaca B Hezem0), B 11 kinacce — 102 gaca (3 gyaca B HeZIEI0).

O100p OpraHum3anMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHMs] OHUOJIOrHU
OCYIIECTBIISIETCS ¢ YYETOM CHenu(UKU ero CoJep KaHHWs W HAMpaBJIEHHOCTH Ha
MPOJOHKEHHE OHMOJOTHYECKOro 00pa3oBaHHMA B  OPTaHM3ALMAX CPEAHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM yCIOBUEM NPU 00YyYEHUN OMOJIOTHH Ha Yri1yOJI€HHOM YpOBHE
SBJISIETCSI TIPOBEJICHHUE JIA0OPATOPHBIX W TpaKTUYeCKuX pador. Takxke ywactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHKa KOTOPHIX OMPEIENIACTCS yUUTelIeM Ha OCHOBE UMEIOIINXCSl MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCITOBHUH.



COIEPKXAHUE OBYYEHUA
10 KJIACC

CopepkaHre NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyjiapcTBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpemeHHass OMOJIOTHSI — KOMILIEKCHas Hayka. KpaTkas uCTopusi pa3BUTHS
Oouonorud.  buojormyeckue HayKd M HU3y4aemMble MMHU  MPOOJIEMBI.
@OyHAaMEHTANIbHBIC, NPUKIAIHBIE W IIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OHMOJIOTHH.

3HadeHre OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouoiorueil. 3HaueHue OHOJIOTUU B
MIPAKTUYECKOM ACATEIBHOCTH 4YEJIOBEKA: MEIHIMHE, CEJIbCKOM XO35HCTBE,
MIPOMBIIUIEHHOCTH, OXPAHE IPUPOBI.

JleMoHCTpanun

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V.
l'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. [Tasnos, Y. 1. Meunukos, H. .
Basumnos, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. )KuBble cuCcTeMbI M UX H3yYeHHE

JKuBble cucTteMbl Kak NOpeaMeT u3ydeHusi Ouonoruu. CBONCTBA MKUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCT,
CIOKHOCTb UM YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTHb, CaMOOpPTaHHU3aLNs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTb, U3MEHUYNBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHu3alMu JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BHUIOBO, AKOCUCTEMHBIN
(buoreonenotnueckuit), oOumochepubiii. Ilpornecchl, MNPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIE MpHU3HAKU KHUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBAHHUSA
Marepuu. Hayku, u3ydaromne >xuBble CHCTEMBI HAa PAa3HbIX YPOBHSX OpraHU3aLINM.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmrionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, Metaananus. [IonsaTue o 3aBucuMoi u
HE3aBUCUMOW IiepeMeHHOU. IlnaHupoBanue oskcnepumenta. IloctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonornyeckux gaHHbIX. OIlEHKAa JTOCTOBEPHOCTU MOJIYYEHHBIX
pe3yapTaroB. [lpuunMHBI UWCKaXeHUs pe3yJabTaroB JKcrepuMeHta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TpHU3HAKK >KU3HW», «buonornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHH OpraHU3ALMN KUBOU
npupoas», «CTpoeHue >KUBOTHOM KIETKW», «TKaHW >KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBEYECKOro opranusman, «buoreonenos», «buocdepay, «Metoasl
U3YUYEHHUSI )KUBOU IPUPOIBD».

O6opynoBanue: 1abopaTopHOE 00OPYIOBAHKE ISl TPOBEACHUS HAOIIOICHUI,
U3MEPEHUN, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «lcnosp30BaHWE pPaA3IMYHBIX METONOB IIpU
V3yYEHHH J)KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTkn

Knetka — cTpykTypHO-(QYHKIHMOHANIbHAs €AMHULA >KuBOro. Mcrtopus
oTkpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. HlIneiinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KIIETOYHOMN
TEOPUH.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpomatorpadus, 371eKTpodope3, METOJ MEUYEHbIX aTOMOB, IuddepeHuanbHOe
LHEHTpU(YTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue Qukcupo8anHHuix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl U cxembl: «CBETOBOM MUKPOCKOI», «IIEKTPOHHBIA MUKPOCKOI,
«HcTopus pazBUTHS METOAOB MUKPOCKOIIMIY.

ObopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIIpENnapaThl pacTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckass padora «/3yueHue METOMOB KIETOYHOW OHOJIOTUU
(xpomartorpadus, anexkrpodopes, auddepeHUATbEHOE LHEHTPUPYTrUpOBAHUE,
[TIIP)».

Tema 4. XumMuueckasi OpraHu3amnus KJIeTKu

XUMHUYECKHM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPaAaMUKPOIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpUTENS, pEareHTa, y4acTue B CTPYKTYPUPOBAaHUH KIIETKH,
TEIUIOPETYJISALMU. MUHepalbHbIe BEIIEeCTBA KIETKU, UX Ouojoruueckas posb. Posb
KATUOHOB M AHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKH. bHojornueckue mnoauMepsl. benkmn.
AMUHOKUCIOTHBIA cocTaB O0enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, MNeNnTUAHAs CBA3b. BTopuuHas, TpeTUyHas, YeTBEpTUYHAs
CcTpyKkTyphl. Jlenatypanusi. CsoiictBa OenkoB. Krnaccudukanuus OenkoB.
buonornueckue Qpynkiuu 6enkoB. Ilpuonsi.



Yraesoasl. MoHOCaxapupl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOIUCAXAPUIBIL.
OO0muit mnaH CTpoeHHsT W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckne GyHKIUN YTII€BOOB.

Jlununet. I'mapodunsHo-TUApOdOOHBIE cBOMicTBa. Knaccudukarus Tunuaos.
Tpurmunepunbl, ¢Gochoaunuasl, BOCKH, CTepOUAbl. buonormdeckne (yHKIUH
munuaoB. OO1Me CBONCTBAa OMOJIOrMYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kuciotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxkneorunpl. [lpunuun xomiuiemeHtapHoct. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. MectoHaxoxaeHue u ounosorundeckue ¢pynkmuu JJHK.
Buae PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkiun ATD. BoccranoBneHHbIE TEPEHOCUUKH, UX (QYHKIIMH B
kietke. /[pyeue nykneosuompugocgamor (HTD). Cexenuponanue [JHK. Memoods:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas OuoJOrvs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCIEAOBAHUS
cocTaBa U TNPOCTPAHCTBEHHON CTPYKTYpbl OuoMolieKyl. Modenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYIL U Ux Komniekcos. KomnvromepHuiti ouzaun u
OpeanuyecKul CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertst: JI. I[Tonunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius, O.
Conrep, C. IIpy3unep.

Junarpammsl: «Pactipenenenne XuMU4eCKUX 3JIEMEHTOB B HEXKUBOU MIPUPOIEN,
«Pacrnpenenenrue XuMUYECKUX 2JIEMEHTOB B )KUBOUW TIPUPOJIC».

Tabmuubl u cxembl: «llepuonnueckas Tabiuila XUMHUYECKUX AJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIb», «CTpoeHUuE MOJEKYI
yriaeBosioBy, «CTpoeHrne MOJIeKysl JunuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Crpoenune mosnekysbl ATOy.

OOopynoBaHue: XUMUYECKas IOCYy1a U 000pYA0BaHHUE.

JlaGopaTopHnasi padora «OOHapy»)eHHE OEIKOB C TOMOIIbIO KaU€CTBEHHBIX
peaKIuii».

JlaGoparopHasi padora «/ccienoBanre HyKJI€MHOBBIX KUCIIOT, BbIJICICHHBIX
U3 KJIETOK Pa3JInYHbIX OPraHU3MOBY.

Tema S. CTpoeHue 1 QyHKUIMHU KICTKH

Tumnel KIETOK: DJyKapUOTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00PA30BAHMS KIIETKU.



Crpoenue npokapuoTHueckoi kineTku. KnerouHas creHka 6akTtepuil 1 apxen.
OcoOeHHOCTH CTpPOEHUsI TEeTepOTPOPHONH U aBTOTPOGHOM MPOKAPHUOTHUECKHUX
KJIETOK. MecTo U poJjib MPOKapUOT B OMOIIEHO32aX.

Crtpoenrne 1 GyHKIIMOHUPOBAHUE 3YKAPUOTHIECKON KieTKu. [ImasmaTudeckas
MeMOpaHa (tutazmanemma). CTpykTypa TuiasMaTHdeckoil MeMmOpaHbl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTUIeCKyr0 MeMOpaHy: naccuBHbIN (Muddy3ust, odneryéunas
muddy3us), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTUBHBIM TPAHCHIOPT).
[Tomynponumaemocts MmeMOpanbl. PaboTa HaTpHii-kaneBoro Hacoca. DHJIOIUTO3:
MAHOIUTO3, (aronuTos3. Jk301uTo3. Knertounas crenka. CTpykTypa ¥ (QyHKIIAA
KJICTOYHOM CTEHKH pacTeHUM, rpuboB.

[urornasma. [{urozons. Llutockener. /IBuxkenue nurorsiazmbl. OpraHouisi
keTku. OTHOMEMOpaHHbIE OPTraHOUIBI KIETKU: dHoMmIazmaTtudeckas cetb (I11C),
anmapar [ompIKW, NH30COMBI, WX CTpoeHHe W (QyHKIUH. B3anMocCBsI3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KIETKH. CTpoeHHEe TpaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyyisipHbIN) SHIOMIa3MAaTHYECKUN PETUKYITYM.
CekperopHast ¢yHkuus annapata ['onbmxu. Moouguxkayus Oenxoe 6 annapame
Tonvoorcu. Copmupoexa 6enxkoe 6 annapame I onvooxcu. TpaHCHOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbIX KiIeToK. Knerounsiid cok. Typrop.

[losryaBTOHOMHBIE ~ OPTaHOMJBl  KJICTKA:  MUTOXOHIPHUM,  ITUTACTH]IBIL.
IIpoucxoocoenue mumoxonoputi u niracmud. Cumodbuozcenes (K.C. Mepecrkosckuii,
JI. Mapeynuc). Ctpoenue u (QyHKuuM MUTOXOHApUM u mactui. llepBuuHble,
BTOPHYHBIC U CJIOKHBIE TUIACTUBI (POTOCHHTE3UPYIOIIMX dYKAPHUOT. XJIOPOTUIACTHI,
XPOMOILJIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUM.

HememOpanusie opranouanl kietku CtpoeHre W GyHKIUM HeMeMOpaHHBIX
OpraHOMJIOB KJICTKH. Pubocompr. IIpomescymounvie Quramenmol.
MukpodunameHTsl. Axkmunogvle MukpopuiameHmol. MBIIIEYHBIE  KJIETKH.
Axmunosvie KOMNOHeHmMbl HeMmbluleynblx Kiemok. Muxkporpyoouku. Kierounsiii
neHtp. CTpoeHWE W JBWKCHHE JKTYTHKOB HM PECHUYEK. MUKpPOTPYOOUKH
muToriasMel. LleHTpuons. benku, accoyuuposanHvle ¢ MuKkpoguiamenmamu u
Mukpompyboukamu. Momophvie beaku.

Anpo. O6omouka sapa, XpoOMaTHH, Kapuoria3ma, SAPBIIIKA, UX CTPOCHHUE H
bynkuuu. SnepHbiii O0enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacmoIOKEHUE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuxa s0epHou 000104Ku 6 Mmumo3se. HoepHvill
MPaHcnopm.

Knerounsle BrmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJICTOK SYKApHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuupl u cxembl: «CTpoeHHE JYKApPUOTHUYECKON KieTku», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpOEHHE  pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHAPUMN», «S1po», «CTpoeHHe NPOKAPUOTUUECKON KIETKI.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlabopaTtopnass pabora «/3ydyeHue CTpPOCHHS KJIETOK Pa3IUYHBIX
OpPraHu3MOB.

IIpakTHueckasi padora «/3ydueHue CBOUCTB KJICTOYHOM MEMOPAHBI».

JlabopaTtopnasi padora «lccnenoBaHue IUIa3MONIM3a U JCIJIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas padora «/3ydeHue IBUKEHNS HUTOILIA3Mbl B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0MeH BellecTB U NMPeBpallleHHe YJHEPTHH B KJIETKe

AcCUMHIIALINS U AUCCUMIISIIIUS — JBE CTOPOHBI MeTabom3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(HBIM U rerepoTpodHbIi. YdacTHe KHUcIopoia B OOMEHHBIX
mporeccax. OJHepreTuueckoe oOecnedeHre KIeTku: mnpeBpanieHue ATO B
oOMeHHBIX Tmponieccax. DepMeHTAaTUBHBIM XapakTep peakiuil KJIECTOYHOTO
Metabonuzma. DepMeHTh, MX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMEeHTOB OT HEOPTAaHMUYECKUX KaTaau3atopoB. benku-
aKTUBATOPHl U OEJIKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBUuYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KiIeTKe. POTOCUHTES.
AHOKcUuceHHbIll U OKcuceHHbll omocunmes y baxmepuu. Ceemocobuparoujue
nueMeHmsl U NUSMEeHmMbl PeakyuoHHo20 yeumpa. Poilb XJI0pOIIacTOB B MpoIlecce
doTocunteza. CretoBas u TeMHOBas daszbl. Pomoodsixanue, Cs., Cs. u CAM-munsi
@pomocurnmesa. IIpogyKTUBHOCTH (poTOCHMHTE3a. BriusHue pa3nuyHbix (akTOpOB HA
CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3Hoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHUE OaKTepuH, Kele300aKTepuu, CepoOaKTEepuu, BOJIOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumbsl Opokenus. [IpoaykTel OpoxeHUS U X
UCIIOJIb30BaHUE 4YEJIOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oramnsl AHEPreTUYECKOTO oOmMeHa.
[ToaroroBuTenbHBIN 3Tamn. [ THMKOIN3 — OECKUCIIOPOTHOE PACIICIIICHUE TITFOKO3BI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoueccax ouojgornyeckoro okucnenus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Inepeus memopanno2o epaouenma npomonos. Cunmes ATD:



paboma npomourou ATD-cunmasvl. IlpenmyiecTBa a3poOHOTO yTH OOMEHa
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH YPHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. [lpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuibl 1 cxembl: «POTOCUHTE3», «IHEpPreTuyeckuii oomMen», «bruocunres
oenkay, «Ctpoenue pepMeHTa», «XEMOCHUHTE3Y.

OO0opyioBaHHE: CBETOBOW MHUKPOCKON, OOOpYAOBAHHUE JJIs MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/3yueHne KaTaTUuTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusia3bl WK KaTaaasbl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEpMEHTATUBHOIO pACIIEIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pabora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacsencrBenHasi uHGopManus U peajgu3anus eé B KJIeTKe

Peakuun MarpuyHoro cuures3a. [I[pUHIIMIT KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTpPUYHOIO CUHTEe3a. Peanu3anus HacieacTBeHHOM uH(popmanuu. ['eneTnueckuit

KOJ, ero cBoucrBa. Tpanckpunums — marpudnbid cuHTe3 PHK. TIpuHimme:

TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyiowue PHK.

Tpancisauus u e€ sranbl. Yyactue TpancnopTHeix PHK B 6nocunTese Oenka.
VYcenoBust Ouocunte3za Oenka. KomgupoBanue amuHOKUCIOT. Ponbs pubocoMm B
OnocuHTe3e OerKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoMa y
MPOKAPUOT U IYKApUOT. Perynsiius akTMBHOCTH T€HOB y MpokapuoT. ['mmotesa
onepona (d. XKako6, XK. MaHo). Monexynsapnvie mexanuzmvl IKCNPeCcUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perymnsius 0OMEHHbBIX
ITPOLIECCOB B KJIETKE. KIIeTOUHBIN TOMeocTas.

Bupycel — HekneTounble (hOPMBI )KU3HU U OOJUTraTHBIE nmapa3uTbl. CTpoeHUE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuznerHblll Yyuxi
JIHK-cooeporcawux eupycos, PHK-coodepoicawux eupycos, 6baxmepuogacos.
Obpamuas mpanckpunyus, pedepmasa, UHmezpasa.

BupycHrble 3a0osieBaHus yesioBeka, )KuBoTHbIX, pactenuit. CITN /], COVID-19,
COIMaJIbHbIEC U METUIIUHCKUE MMPOOJIEMBI.

buoungopmamura: unmeepayua u ananuz ooavuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexnonoeuu 6 ouonoauu u meouyune.
LIpoepammupyemvie gpynxyuu d6eaxos. Cnocobwvl 00CmasKu 1eKapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbrios, 1. 1. iBanoBcKuil.

Tabmumpl u cxemsl: «buocunte3 Oenka», «I'eHeTnueckuii kom», «Bupycem,
«bakrepuodarmy.

IIpakTnueckas padora «Co3naHne MOJEIN BUPYCay.

Tema 8. ’Ku3HeHHBIH UK KI€TKH

Knerounslii 1uki, ero mnepuoasl W perymsauus. WHrepdaza U MUTO3.
Oco0eHHOCTH TpoIleccoB, MpoTeKaromux B uHTepdase. IloaroroBka KIETKH K
nenenuto.  Ilpecunretmdyecknii  (MMOCTMUTOTHUYECKUN),  CUHTETUYECKHUU U
MOCTCUHTETHYECKHUM (IPEMUTOTHUECKUI) TEPUOIbI HHTEP(A3bI.

Marpuunsiii cunte3 JHK — permuxaums. [Ipunnuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannzm perukaruu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTHll. JIUIUIOMIHBIN W
raruiouAHbli  HAaOOpel  XpoMmocoM. ['oMonormunsle xXpomocombl. [losoBeie
XPOMOCOMBL.

Jlenenne kieTku — MuTo3. CTa M MUTO3a M IPOUCXOISIINE B HUX MPOIECCHI.
Tunel Muto3a. Kapuokrnes u nutokunes. buosornueckoe 3HaueHUe MUTO3A.

Perynsuust MUTOTHYECKOTO IMKIA KiIEeTKH. [Iporpammupyemasi KieTodHas
rudeb — anornTo3.

Knerounoe sanpo, XpoMocoMBbl, (QYHKIMOHAJIbHAS TEHOMHKA. Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubeiru kKiemox. «lL{ugpposas
KliemKka» — buourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxembl: «KU3HEHHBIH UK KICTKH», «MuTo3y», «CTpocHue
xpoMocom», «Permmukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenaparsl: «MUTO3 B KJIeTKaxX
KOpelKa JIyKay.

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpernapaTax.

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIIE€TKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MHKpOMpenaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco00OEHHOCTH CTPOEHUS U )KU3HEACATEITHHOCTH OJHOKJICTOYHBIX OPTaHNU3MOB.
bakTepun, apxew, OJHOKJIETOUHBIC T'PHOBI, OTHOKJICTOYHBIC BOIOPOCIH, JAPYTHE
npoTucThl. KoloHnanbHbIe OpraHu3MBbI.



B3auMocCBsA3p 4YacTell MHOIOKJIETOYHOIO OpraHus3ma. TKaHu, OpraHbl U
cucTeMbl opraHoB. OpranusM Kak enHoe ueioe. I'omeocras.

Tkanu pacteHuil. TUNbI pacTUTENBHBIX TKAHEH: 00pa3oBaTeNbHasl, HIOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (QPYHKUMH U
PACIIONIOKEHUS TKAHEN B OPraHaX PACTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKAHEW: JIUTEIMAJIbHAL,
COCIUHUTENbHAsA, MbIlIeyHasi, HepBHass. OcoOeHHOCTH CTpoeHHs, (QYHKUUN U
PacCIIOIOKEHUA TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4eNOBEKA. QyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIBI
COCIMHEHNUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBM)KEHWE MHOTOKJIETOYHBIX PAaCTEHUU:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmos. Ilornomnenre Boabl, yIJIEKUCIOrO Ia3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHWssMU.  [Iutanme  XHMBOTHBIX.  BHyTpumosioctHoe
BHYTPUKJIETOUYHOE MHUIIEBapeHue. [InTaHne NO3BOHOYHBIX JKUBOTHBIX. OTIEmbI
MUAILIEBAPUTENBHOTO TpakTa. IlnmeBapurensHble kenes3pl. [IumeBapuTenbHas
CUCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuit. JIpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. JlprxaTenbHas NOBEPXHOCTD.
XKabepHoe u né€rouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIEFKUX IO3BOHOYHBIX >KMBOTHBIX.
JlpIxarenbHass CHCTEMa 4YelOBeKa. MeXaHu3M BEHTWIAILUU JIETKUX y ITHLl U
MJIEKOTIUTAIOIUX. Perymnsuus npixanus. JpixarenbHble 00bEMBI.

TpaHCIOpPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHUM.
TpancopT BemIeCTB y JKHMBOTHBIX. KpOBEHOCHass cucTteMa W €€ OpraHsbl.
KpoBeHOCHass cucTemMa II03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyru kpoBooOpaiieHusi. IBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Brinenenue y oprauu3mos. Beijienienue y pacreHui. BelienieHue y >)kuBOTHBIX.
CokpatutensHble Bakyosd. Oprassl BblaelieHus. DunbTpanus, CEKpeuus Hu
oOpaTHOE BcachIBaHHME KaK MEXaHW3Mbl pabOThl OpraHoB BblaeNeHUs. CBS3b
IIOJIOCTHU Te€Jla ¢ KPOBEHOCHOM M BBIAEIUTEIBHOM CHUCTEMaMHM. Bbiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue M (QyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CIOpbI
OakTepuil ¥ IUCTHI MPOCTEHIINX. 3alllMTa Yy MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa NacCCMBHOM U XUMHUYECKOM 3aIIUThl. DUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJIHEIC.
3ammTa opranu3Ma ot Oone3Hedl. UMmyHHas cucteMa udenoBeka. KieTouHblid U
TYMOpaJIbHBIE HWMMYHHUTET. BpoXIEHHBIM M NPUOOPETEHHBIN CcrenupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-ceJleKTUBHOro mMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnasiurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTh ¥ perynsiqusa y  OpraHu3moB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3ipaxuMocTb U peryssius y pacTeHHIA.
PocrtoBble BeliecTBa U UX 3HAUYCHUE.

HepBHasi cucrema u pediiekTopHass peryisiuus y >KUBOTHBIX. HepBHas
CHCTEMA U €€ OTIEJIbl. DBOJTIOIMOHHOE YCIIO)KHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra IO3BOHOYHBIX >KHUBOTHBIX. Pediexc u
pednextopHas nyra. bezycioBHbie U ycIOBHBIE pedIIeKCHl.

['ymopanbHasi perynsuus ¥ dHAOKPUHHAsA CHUCTEMa >KUBOTHBIX U UEJIOBEKa.
JKenessl 3HTIOKpUHHON CUCTEMBI M KX TOPMOHBI. J[eMCTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOU M 3HJOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmuubl u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocinny, «bakrepun», «lIpocreimme», «Opranbl IIBETKOBBIX PaCTCHUW,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOs,
«CTpoeHue JNUCTOBOW IUIACTUHKWY», « TKaHW >KUBOTHBIX», «CKEJET 4eIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpl11euHast CHUCTEMA,
«BpigenutenbHas cucTeMa», «HIOKpPUHHAs cuctemay», «CTpoeHHE MBI,
«Ammynurer»,  «Kuimieunonosiocteie», «CxemMa  TUATaHUA  PACTECHUIN»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIAPBDY,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHHe M0kAeBOro 4epBs», «HepBHas
cuctemMa poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBuas  cuctema  mruny, «HepBHas — cuctema
MIIEKOMUTalmux», «HepBHas cuctema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMNpENapaThl OAHOKJIETOYHBIX
OpraHU3MOB, MUKPOIpEnapaThl TKaHEH, pAKOBUHBI MOJUTFOCKOB, KOJUICKITUH



HAaCEKOMBIX, UTJIOKOXKHUX, KMBBIE 3K3EMIUIAPbl KOMHATHBIX pPAaCTEHUM, repdapuu
pacTeHHMil pa3HbIX OTAEJOB, BIAXKHBIC TMpENnaparbl JKUBOTHBIX, CKEJICThHI
MTO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YEJIOBEKa,
o0opyaoBaHuE AJI1 JEMOHCTPALIMH IOYBEHHOTO U BO3IYIIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmasa U 0elIKoB Mo AelcTBrueM (HepMEHTOB, 000PY0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHHM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKkeHMe ¥ pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHE,  CIIOPYJISIUA,
(parmMeHTays, KIOHUPOBAHUE.

[TomoBoe pa3zmuoxkenue. [losmoBbie kieTkn, wnum ramerbl. Menos. Craguun
Mmeio3a. [loBenenue xpomocoM B Mmeio3e. Kpoccunrosep. bromorndeckuii cMbIci
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B JKU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y suBOTHBIX. 110510BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Ciepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U SMOpPHOHAJIbHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHSl — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha U3 21agHLIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpHOTCHE3a
KUBOTHBIX (HAa mpumepe Jsarymku). [poOnenme. Tumsl  apoOrieHUs.
Jlemepmunuposannoe u HedepmuHupoeannoe oOpobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJEHUS MJIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(racTpymnsiuus). 3aKkiaaKa OpraHoB U TKaHEHN W3 3apOJbIIIEBBIX JUCTKOB. B3anMHoOe
BJIMSHUE 4YacTell pa3BUBAIONIETOCSA 3apojbllia (dIMOpHUOHAIBHAS HWHIYKIIHS).
3aknmagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha H»MOpPHOHAIBLHOE pPa3BUTHE PA3IMYHBIX
(haKTOpOB OKPYKAIOIIEH CPEJIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuonanbHblil miepuon. l[lpsmoe wu
HenpsiMoe pas3BuTHe. Pas3ButHe ¢ Mmetamopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buHojornyeckoe 3HA4YEHUE MPSIMOTO M HENPSIMOTO
pa3BUTHUSI, UX PaCIPOCTpaHEHUE B MpUpoje. THIBI pocTa KUBOTHBIX. DaKTOPHI
PETYJISIUN POCTA KUBOTHBIX U yeioBeka. CTaiuu MOCTIMOPUOHATILHOTO PA3BUTHUS



y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHToreHesa uenoBeka. CtapeHue U CMepTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

PasMHoxeHune u pasButue pacteHuid. ['amerodur u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuit. OOpa3zoBaHue CIop B mpolecce meiioza. [lameTorenes
y pactenuii. OIIOA0TBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OIUIOZOTBOPEHHE Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHMU.

MexaHu3Mbl peTyJsluyd OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «BereraruBHOoe pa3MHOXKeHUE», «Tumnbel Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XIJIIAMUIOMOHAIBDY, «Pa3MHOXEHHE 3BIIICHBIY,
«Pa3zmHoxeHue tunape», «Menos», «Xpomocomely, «l'ametorenesy», «CtpoeHue
SAMIEKIIETKH U crepMaro3ousia», «OCHOBHBIE CTaauUd OHTOreHe3a», «lIpsMoe u
HENpsIMOe pas3BUTHE», «Pa3BUTHE MaHCKOro Kyka», «Pa3Butue capaHum»,
«Pa3BuTne naArymkw», «/[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUN»,
«CtpoeHune ceMsiH OJHOJOIbHBIX U JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM KammyCThl», «  KU3HEHHBIN LUK MXa», <« KM3HEHHBIN HUKII TAaIIOPOTHUKAY,
«KM3HEHHBIN IUKII COCHBD.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpenaparbl SULEKIETOK MU
CIIEpMaTO30U1I0B, MOAENb «L MK pa3BUTHS JISATYILIKW.

JlaGoparopHast padora «/3ydeHrne CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnaparTax».

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIIAX
pacTEeHUI.

Tema 11. I'eHeTmka — Hayka O HACJEJACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIIEHUS U pa3BUTHS TeHETUKU Kak Hayku. PaboTel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0TE€UECTBEHHBIX YYEHBIX B PA3BUTUU I'€HETHKHU.
Pa6oter H. K. KoneioBa, H. . BaBuiioBa, A. H. benosepckoro, I'. /1. Kapnieuenko,
10. A. ®unmunuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, AJIbTEPHATUBHBIC TPU3HAKHA, JIOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUS, THOPUIBI, TEHOTHII, (PEHOTHII.
OcHOBHBIE ~ METOABl  TCHETHUKHU:  THOPHUIOJOTHUECKUU,  ITUTOJIOTMYECKUM,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu



[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHETUKNY, «CXeMbl CKPEIIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

HUCCIECIOBAHHUI.
Tema 12. 3axoHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHzaens — 3aKoH

eAMHO00pa3ust rMOpHUIOB NepBOro nokosieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacueIUIeHus MpU3HAKoB. LluTomormdeckne OCHOBBI
MOHOTHOPUIHOTO CKpelruBanus. [ unoresa 4ucToTh ramer.

AHanm3upyronee ckpemuBanue. [IpomMexyTouHbIN XapakTep HACIeI0BaHUS.
Paciieruienne npu3HakoB IPU HEMIOJHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHens — 3aK0H HE3aBUCHMOTO
HaCJIeI0BaHuUs MPU3HAKOB. L{[uTONOrnYecKkne OCHOBBI TUTHOPUTHOTO CKPEILIMBAHMS.

CueruieHHoe HacnenoBanue npusHakoB. PadoTsl T. Moprana. CuemnyieHHOe
HACJIEJOBAaHUE I'€HOB, HAPYILICHUE CLEIUICHUSA MEXAY reHaMu. XpOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.
I'enernka nmosma. XpoOMOCOMHBIA MEXAaHHU3M OIPEIEICHUS 10Ja. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U TeTeporaMeTHbIN MoJl. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [lmernoTponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEAUIEIbHBIX T'€HOB.
KomnementapHocTs. Onuctas. [Tonumepusi.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3MOIOTUYECKUX  MPOILIECCOB, TMOBENEHUS W  KOTHUTUBHBIX  (DYHKIIMH.
['eHeTnyeckue MeXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3AUMOACHCTBUS «XO39UH
— MapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeThdyeckue acnekTbl KOHTPOJS U
M3MEHEHUS HACJIEeICTBEHHOW MH(OPMAIMH B MOKOJEHUAX KIETOK U OPraHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «IlepBbiii U BTOpo# 3akoHBl Menaens», « Tpetuit 3akoH
Mennens», «Ananusupyroliee ckpemuBanuey», «HemosHoe nomuHHpoBaHHEY,
«CuernsieHHOe HacleIoBaHWE MPU3HAKOB Y JIpo30puibl», «l'€HeThka Tmosay,
«Kapuotun denoBeka», «Kapuotun gpozoduine», «KapuoTum MOTHIBD,
«MHOXECTBEHHBIN ajienu3mM», «B3auMoaelicTBue reHOBY.

O6opynoBanue: MoAeNlb MJJig JAEMOHCTPAallMM 3aKOHOB €JAMHO00pa3us
rUOpUIOB TEPBOTO TMOKOJEHUS W paclIeIIeHUs MPU3HAKOB, MOJENb s
JNEMOHCTpALUH 3aKOHA HE3aBUCHMOTO HACJIECIOBAHMS MPU3HAKOB, MOJEIb IS



JEMOHCTpAallUM CILEIJIEHHOTO HACeIOBaHUs MPU3HAKOB, CBETOBOW MMKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCILUBAHUA Y IPO30(PHIBD».

IIpakTnueckass  paGora  «/3ydyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKPEIIHUBAHUA Y JPO30(DUITBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHMIIA W cpeabl Ipu  (HOpMUpPOBAHUM (PeHOTHIIA.
N3meHnunBOCTh TIpu3HAaKoB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buasbl
M3MECHUYMBOCTH: HEHACIEACTBECHHAS M HACJICACTBCHHAS.

MopaudukanmoHHas u3MeHYuBOCTb. Ponb cpenbl B (opmupoBaHUU
MOAU(UKAIIMOHHON M3MEHYMBOCTH. Hopma peaknuu mpusHaka. BapuanuoHHBIN
pan u BapuarmoHHass kpuBas (B. Horanucen). CpoiicTBa MoOIU(PUKAITMOHHOM
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MeHUYMBOCTh. CBOMCTBA F'€HOTHIINUYCCKON M3MEHUYUBOCTH.
Buapl reHOTUITMYECKOM U3MEHUUBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTHb. Mei03 W TIOJIOBOM MpOIeCC — OCHOBA
KOMOMHATHBHOM M3MEHYHUBOCTH. P0OJIb KOMOMHATHBHOM M3MEHYHMBOCTH B CO3JaHUU
T€HEeTHYECKOro pa3Hoo0pa3us B Mpejiesiax OJIHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHAbl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE W  HHAYLIUPOBAHHBIE MyTanuu. SnepHele U
UTOIUIa3MaTuYeckue mytanuu. ComMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HMKHOBEHHS MyTalui. MyTareHbl W HMX BJIWSHHE Ha OpPraHU3MBbL.
3aKOHOMEPHOCTA MYTAIMOHHOIO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacneacTBeHHOW u3MmenunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUMBOCTH U
HaCJICJICTBEHHOCTb.

Onueenemuxa u 3SNUSEHOMUKA, POdb INUSEHEMUUEeCKUX @GaKkmopos &
HACIe008AHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBunos.

Tabmuupr u  cxembl: «Bugsl u3meHuuBocTH», «MoaudukauoHHas
U3MCHYHUBOCTBY, «KomOnHnaTuBHas U3MCHYHUBOCTHY, «Meio3»,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

O6opynoBaHue: XKUBbIe M repOapHble SK3EMIUISIPhl KOMHATHBIX PACTEHHI,
pucyHku (potorpadum) )KUBOTHBIX C pa3IMYHBIMU BUAMU U3MEHUNBOCTH.

JlabGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIIMOHHOW HW3MEHYMBOCTH. IlocTpoeHne BapuallMOHHOIO psijaa |
BAPUALIMOHHOU KPUBON».



IIpakTuyeckas padora «Myrtanuu y aApo3odussl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapruotun wyenoBeka. MexayHapoJHas IporpaMMa HCCIIEOBaHHUS T€HOMA
yenoBeka.  Meroapl  M3y4deHMsT TE€HETHKM  YEJIOBEKa:  T'€HEaJOTMYeCKuM,
OJIM3HEIOBBIH, LATOr€HETUYECKUH, MONYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpEICIICHNE reHOTHIA!
IIOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YMCIIE C ITOMOUIBIO
[M11P-ananu3a. HacnenctBeHHbie 3a001eBaHusl YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
O0oJie3HM uyeJoBeKa. boie3HW ¢ HacIeACTBEHHOM MPeapacrioioKeHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICUEHUH T€HETUYECKHUX
3a0o0eBaHui 4YenoBeka. MeauKo-TeHEeTHUYeCKOoe KOHCYJIbTHpoBaHHE. CTBOJIOBBIC
KJIeTKU. [loHsATHE «TEHETUYECKOro Tpy3ay». DTUUECKHUE ACHEKThI UCCIECAOBAHHUMN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢akTOpbl TMOBBIIMICHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3HUecKoMy U XUMUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyueckas
MIPEAPACIIOIOKEHHOCTD YEJIOBEKA K MMATOJIOTHSIM.

JleMoHCTpauumn

Tabmuubl u cxembl: «Kapuotun yenoBekay, «MeToJibl U3yUYE€HUsI T€HETUKH
YesloBeKay, «l eHeTnyeckne 3a00J€BaHUs YETOBEKa.

IIpakTnueckas padora «CoCTaBICHHE U AaHAIN3 POAOCIOBHOWN».

Tema 15. Cesnexnusi Oprann3mMoB

JomecTukanus u celaekius. 3apoKICHUE CEJICKIIUU U IOMECTUKALINU. Y UCHHE
H. U. BaBunoBa o lleHTpax MNpOHMCXOXIEHHUS U MHOIro0Opa3usi KyJbTYpHBIX
pactenuil. Ponb cenexuum B CO34aHuM COPTOB PACTEHHUI U ITOPOJ KUBOTHBIX. COpT,
IOpOJ1a, ITAMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIIECICTBEHHON N3MEHYNBOCTH
H. 1. BaBumnosa, ero 3HaueHue JjIs CEIESKIIMOHHON pabOTHI.

Metonpl ceneKknMoHHON padoThl. McKycCTBEeHHBIM OTOOp: MacCOBBIM U
VHIUBUTY JIbHBIM. Otansl KOMOWHAIIMOHHON CCJICKIIMH. HcneiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKU
(dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJEKIIMOHHOW  paboThI.
PannanmoHHbIl 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUN Y KYJbTYPHBIX
dopm opranusmoB. Vcnosb30BaHME TEHOMHOI'O PEAAKTUPOBAHUS U METOJIOB
pekomOuHanTHbIX JIHK 111 monydenus ucxoqHoro Marepuana ajisi CEJICKIIUH.

[Tomyuenue MTOJIUTLIOUIOB. BuytpuBunoBas rUOpUIU3aIIHS.
bnuskoponcTBeHHOe — ckpemnuBaHue, WM uUHOpuauHT.  HepoacTBeHHoe
CKpeIllUBaHWe, WM ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmosib3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunmsanus. [Ipeononenue Oecronus



MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIIMU PACTEHUHN U KUBOTHBIX. «3enéHast
DeBONIOYUAN.

CoxpaHeHne U U3y4eHUE FTeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKUX POJUYEH ISl CO3[IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaumenue u YnpasieHue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHLIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 YeAdax YIYYULeHUs
Cyuecmeyowux u co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM YUCTe C
npUMeHeHUueM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, Nepedosblx uoell U
NepCneKmuBHbIX MexXHOI02Ul.

JdeMoHCcTpaMu

[Toptpersr: H. U. BaBuiios, 1. B. Muuypun, I'. /1. Kapnieuenko, I1. I1.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «LIeHTpBI MPOUCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PANIOB B HACIIEICTBEHHONM U3MEHYHMBOCTH,
«MeTtoapl cenexkiuny, «OTnanéunas ruopuauzanus», «KMyrareHes».

JlabopaTopHasi padora «/3ydueHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAITHUX >KUBOTHBIX).

JlaGopaTopHas padora «/I3ydueHue METO/IOB CEJICKIIUU PACTCHUI».

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKekypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIIEKIHUH PACTEHUU H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIA y4acTOK, B TEIUIMYHOE XO3SUCTBO, B J1A0OpATOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHoJiorusi U CHHTeTHYeCKasi OMOJIOT U

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHMU, — KIJIETOYHbIE U TKAHEBBIC
KYJbTYpPBI, MUKPOOPTraHU3MBI, ux XapaKTepUCTHKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIEOONEYEeHHE, TMOJYyYEHHUE KHUCIOMOJOYHBIX MNPOAYKTOB,
BUHOZAenue. Mukpoouonornyeckuii cuHte3. OOBEKThI MHUKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalnX He BCTPEUAIOIIHUECS B MPUPOJIe OMOCUHTETUUECKHE Ty TH.

Kinerounasa unxkeHepusa. MeToabl KynbTypbl KIETOK M TKAHEHM PACTEHHUN U
KUBOTHBIX. Kpuobanku. Comatudeckas ruOpuau3aius W  COMATUYECKHUIN
sMOpuorenes. lcronap30BaHWE TarIOWJIOB B CENEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Vlcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meoduyure. VICKyCCTBEHHOE OILUIOJOTBOpPEHUE. PeKOHCTpyKIIHs
SIMIEKJIETOK W KJIOHMPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIMU SIAEP KIETOK.



Texnonozuu 0300posneHus, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HWHXEHepHus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JlocTrkeHus: U EPCIEKTUBBI XPOMOCOMHON M TEHHOM MHKEHEPHUH. DKOJIOTHYECKHUE
Y ATUYECKHUE POOIEMbI FTEHHOW HHKEHEPUU.

Menununckue ouorexnonoruu. [loctrenomuas uugposas menuiuaa. [11P-
AUarHocTuka. MeTaOOoJOMHBIM aHanu3, TEHOLECHTPUYECKUI aHalu3 IpoTeoma
YeJIOBEKa JUIsl OLICHKM COCTOSIHUSL €ro 340pOBbs. Fcrmosib30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanus paka. 3D-Omoumxenepus st pa3pabOTKH
(yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3AaHMSI KOMIUIEKCHBIX
TKaHEW COUETaHHMEM TEXHOJIOTUN TPEXMEPHOro OMONpPHHTHUHIra M ckaddonauHra
JUISL peLIeHUs 3a]1a4 [IEpCOHANM3UPOBAHHOW MEIULIMHBI.

Co3naHre BEKTOPHBIX BaKIMH C LEJIbI0 OOecrneueHus: KOMOMHUPOBAHHOM
3amuThl OoT BO3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-congep:kamumx BUpYCOB, BBI3BIBAIOIIUX OCOOO OINACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuubl U cxemsl: «Hcronb30BaHWE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHkeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHnasi padora «/3yueHne o0ObeKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «[lomydeHre MOJIOYHOKHUCIIBIX POAYKTOBY.

IKeKypcusi «bHOTEXHONOTMsS — BaXHEWIIas MPOU3BOJUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3BUTHE IBOJIOIMUOHHBIX MPeICTABJIECHUN B
Oonosiorum

OpomonmonHas teopust Y. JlapBuna. IIpeanochUikM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas AesaresnbHoCcTh Y. J[apBuHa.

JBrokytye cuiibl 3BOTIOUK BUI0B 110 Y. /lapBuHY (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUST OpPraHU3MOB, HACJEACTBEHHass HM3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cuaTeTHUeckoi Teopun H3Bomornuu (CTD). HelitpansHas
teopust dBomtouuu. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaA4YEeHHE
ABOJIIOLIMOHHON T€OpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apBun, C. C. YerBepukos, W. U. [lImansraysen, k. Xonnein, /. K.
benses.

Tabmunpst u cxemsl: «Cructema xuBoit mpupozsl (1o K. Jlnauero)», «Jlectauna
KUBBIX cymiecTB (o Jlamapky)», «MexanusMm (GOpMUPOBAHUS PUCIIOCOOTICHUN Yy
pacTeHul u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y.
HNapBuna», «Haxonku Y. JlapBuna», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«ITopoasl romy6Geit», «MHoroobpasue KynbTypHbIX (Gopm KamycTel», «Iloposs
JOMaITHUX JKUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABWKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLII.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[lomynsinus Kak 3J€MEHTAapHAsl €AUHALA dBOMOIAA. COBpEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisiuui. M3meHeHue
reHooHJla TOMYJSLUMKA KaK 3JIEMEHTAPHOE 53BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHetrueckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (HAKTOPHI (IBMXKYIIUE CHUJIBI) HBOJIIOUMU. MYyTaIllMOHHBIH
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeild reHOB — ciydaliHble
HEHAIIpaBJIEHHbIE U3MEHEHUS YacTOT ajuieell B nomysinusax. DG (eKT ocHOBaTesl.
Appexm bymuinounozo copaviwka. CHUNCEHUE 2eHemUYecKo20 PAa3HO0OpA3Us:
npuyunsl u creocmsusi. llposenenue sgpghekma opeticha 2enos 8 6ONLUUX U MATILIX

NONYJAYUSIX. Murpanumu. N3onsauus MOITYJISLIUI: reorpaguyeckas
(mpocTpaHcTBeHHAas ), OMoorudeckas (penpoayKTUBHAs).
EctecTBeHHbII 0TOOp — Hanpasisitouili ¢akrop 3Bomonuu. Dopmbl

€CTECTBEHHOT0  OTOOpa:  JIBWXKYUIUH, CTaOWIU3HPYIOUIUH,  pa3pbIBAIOIINANA
(mu3pynTuBHbIi). [lonoBoit oTOOpP. BO3HMKHOBEHHME M 3BOJIOLMS COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OpPraHU3MOB  KaK  pe3ysibTaT  MHUKPO3BOJIOLHUU.
Bo3HHKHOBEHUE MPUCTIOCOOIEHHI Y OpraHu3MoB. ApoMop(}o3bl U HIHOAAANTALIIH.
[Tpumepsl MpUCIOCOOIEHHUI Y OPraHU3MOB: MOP(POJIOTHUECKHEe, (PU3NOJIOTHUECKUE,
OnoxumMuyeckue, mnoBeaeHYecKkne. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xputrepuum u cTpykTypa. BumooOpasoBaHue Kak pe3ynabTaT
MUKpO3BOJIIOIMK. M3omsanuss — kiatoueBoi (aktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTpUUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTrMYECKOe), «MTHOBEHHOE» (monumIonaU3aIusl,
ruOpuanzanys). JIuTenbHOCTh SBOMIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO Pa3HOOOpa3usl.



Posb 3BOTIOLIMOHHOM OMOI0THY B pa3paboTKe HAYYHBIX METO/I0B COXPAHEHUS
O6nopazHooOpasusi. MUKPOIBOIIONMS W KOJBOJIONHS TApa3uTOB M MX XO35CB.
Mexanu3mbl (OPMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTUKAM U CLIOCOOBI OOPHOBI C
HEM.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmumpt u cxembl: «MyTalmoHHass W3MEHYUBOCTHY», «llomynsnnoHHas
CTpyKTypa Buaa», «Cxema nposiBlieHus1 3akoHa Xapau—BaiinOepra», «JIBuwxkyiue
CHJIBI 3BOJIOIUN», «DKOJIOTUYECKass M30JIALUS MOMYJSIUI ceBaHCKOU (opermy,
«I"eorpaduyeckast U30JIS1Ms JIMCTBEHHULIBI CHOUPCKOM U TUCTBEHHULIBI JAyPCKO»,
«ITomynsiMOHHBIE BOJIHBI YMCJIEHHOCTU XWIIHUKOB M KEPTB», «CxeMa IelcTBUsS
€CTECTBEHHOTr0 0TO0pay, «@opmbl 00pHOBI 3a cyliecTBOBaHUEY, « UHIyCTpHaIbHBINH
MenaHusm», <«OKuBble — uckonaembie»,  «IloKpoBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[lpegynpexpatonias okKpacka >KUBOTHBIX», «DU3HOJOTHYECKHE
ananrauuny, «lIpucrnocobieHHOCTh OpraHU3MOB M €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buna», « Bunbi-aBoitHukmn», «CTpyKTypa BHUjia B Ipupoe», «Crocoobl
BUJ000pazoBaHus», «I'eorpaduueckoe BuooOpazoBaHue TpEX BUIOB JIaHBIIICHY,
«IKOJOrM4YecKkoe BUI000pa30BaHUE BHJIOB CUHHULY, «[loauruionasl pacTeHuin»,
«KamycTHO-peieuHblil THOpHIY.

OobopynoBanue: repOapuy pacTCHHUM, KOJUIEKIIMM HACEKOMBIX, Yydelia MTUL U
3Bepell ¢ MpuMepaMy pa3INyuHbIX IPUCIIOCOOICHUH, Uydesia ITHLL U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJIM3KUX BUIOB, OOpPA30BABIIMXCS Pa3TUYHBIMU
crnoco0amu.

JlabopaTopHas padora «BrisiBIeHHEe U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHasi padora «IIpucrnocobieHnst OpraHu3MOB U KX OTHOCUTEIbHAS
11e71eC000Pa3ZHOCTDY.

Jlabopatopnass pabdora «CpaBHEeHHE BHJOB MO MOP(HOJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJiIouMs U €€ pe3yJibTaThl

Metonbl  HM3ydeHHsT Makpod’BOMIOLMU. [[all€OHTOJIOTMYECKHE  METOMBI
u3ydyeHus oHBomouud. Ilepexognsie ¢GopMbl U (UIOTEHETUYECKUE  PSAJIbI
OpraHU3MOB.

buoreorpaguyeckue meTonbl uU3ydeHUs 3BoytonUU. CpaBHeHHE (GIIOpHI U
¢dayHpl MaTepukoB M OCTpoBOB. bumoreorpaduueckue obnactu 3emun. Bunbl-
SHAEMUKH U PEIIUKTHI.

DOMOpHOJIOTHYECKUE U CPaBHUTEIBLHO-MOP(HOIOrMYECKUE METOAbl U3yUYeHUs
SBOMIOLMHU. ['€HEeTHYeCKMEe MEXaHHU3MBbl 3BOJIIOIMM OHTOIEHE3a W IOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE M  AHAJOTUYHBIE  OPraHBI.
PynumenTtapHble opranbl U aTaBU3Mbl. MoOJEKyJIIpHO-TEHETHUECKHUE,



OMOXMMHUYECKUE U MAaTEMATUYECKHE METO/Ibl U3yUEHHUS IBOIIOLUMHU. ['OMOIOTrMYHbIE
redbl. COBpeMEHHBIE METO bl TOCTPOCHUSI (PUITOTEHETHUECKHX IEPEBHEB.

XPpOMOCOMHBIE MYTallUH U IBOJIFOLUSI TECHOMOB.

OO01mre 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOLUU. [IpuHyun cmenvl GyHKYuU.
HeoOpatumocTs 3BoMoLMHU. AJanTuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabmumpl 1 cxembl: «DuUnoreHeTHUECKU Psii JOMIAAN», «APXEONTEPUKC,
«3Bepo3yoOble  smepb»,  «Crerouedansv»,  «PuHuoputh»y,  «CeMeHHbIE
nanopoTHUkM», «buoreorpadguueckue 30HbI 3emim», «Jllpeid KOHTHHEHTOBY,
«Penuktb», «HauyanbHble cTaguum 5MOPHOHAIBHOIO Pa3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTUYHBIE OpPraHbl», «PyIUMEHTHI»,
«ATaBu3MB», «XPOMOCOMHBIE HAa0OOpbl 4YEJIOBEKAa M IIUMIAaH3e», «l JIaBHbIE
HaIlpaBJICHUS IBOIIOIUNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BUTHE KU3HU HA 3eMiie

HayuyHbple TUNOTE3bl MPOUCXOXKACHUS KHU3HUM Ha 3emiie. AOUOreHe3 WU
naHcrepMusi. JloHay4Hble NMPECTaBICHUS O 3apPOXKIACHUU JKU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKIECHUS )KU3HU U €€ onpoBepxeHue onbiramu O.
Penu, JI. Cnannanuanu, JI. ITactepa. [IpoucxoxaeHne >xu3Hu U acTpOOHOJIOTHS.

OcHOBHBIE JTalbl HEOPraHUYECKOU DBOJIFOLIAM. IInanerapHas
(reosiornyueckas) HBOJIOIUS. XHMHYECKas OJBOJIOIMSI. AOHOTCHHBIH CHHTE3
OpraHnyYecKkux BemecTB n3 Heopranudecknx. Ombir C. Mwmiepa u I'. IOpwu.
O6pazoBanue noauMepoB u3 MoHoMepoB. KoarepBaTHas runore3a A. M. Onapuna,
runore3a mnepBuyHoro OynboHa Jlk. XonjgeiHa, TreHeTuueckas rumote3a [.
Ménnepa. Pubosumsr (T. Yek) um rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emin 1 MeTOABI €€ n3ydyeHus. FickonaeMple OpraHu4eCcKue OCTaTKH.
['eoxpononoruss u e€ meroabl. OTHOCUTENbHAsE U a0COJIOTHAS T'€OXPOHOJOTHS.
['eoxpoHONOrMYecKas nIKajaa: 0HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbpie 3Tanbl opraHuyeckor sBostonuu. [losBieHne u 3BOIOUMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJoT TMEePBBIX Ha 3emMiie COOOIIECTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapHOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKIACHHUE
BUPYCOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX TPYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl 3BOJIIOIMM BHICIIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bpixon pacrenun Ha cymy. [losBieHue CHOpOBBIX pACTEHUU U
3aBoeBaHMEe uMH cymu. CeMeHHble pacTeHHus. [IpOMCXOXKIIEHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIE 3Tallbl SBOJIOIUH XUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpHoOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOLUA O3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentwiuit. IIpoucxoxacHue MIICKONMUTAIOMUX U
ntul. [lpunnun xmoyeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emie IO dpaM U IEPHOJAM: apXeW, MPOTEPO30H,
nanaeo3om, Me3030H, KaiiHo301. O0111as XapaKTEpUCTUKA KJIMMaTa U re0JIOTHYECKUX
nporieccoB. [losiBeHne 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIJIOBUS U BIIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJOTHYECKUE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUS MAacCOBBIX BBIMUpAaHUN. COBPEMEHHBIN JKOJOTMYECKHA KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: omopaznooOpasusi Ha 3emIIe.

CoBpeMeHHas cucTeMa opraHmyeckoro mupa. [IpuHIUNGBI Kiaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Pean, JI. Cnamnannanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, k. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuie! u cxeMbl: «Cxema onbita @. Peauy, «Cxema onbita JI. [Tactepa no
U3YUYEHUIO caMo3apokaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  JBOMIOLHMM»,  «[ €OXpOHOJIOrMYECKass — IIKaJay,
«HauanbHble 3Tanbl OpraHUuYecKor IBOMOIUNY, «Cxema 00pa3oBaHUs DYKapHOT
nyTéM cumOuorenesa», «Cucrema >XuBOM mnpupoab», «CTpoeHHEe BUpYCay,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIH,
«MHorokiierounsie Bogopocin», «Mxwu», «llanopotHukn», «l o0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pACTEHUIN», «CXeMa pa3BUTHUS )KUBOTHOTO MUPay,
«ApomMopdo3bl KUBOTHBIX», «IIpocreiimmey, «Kumeunononoctusie», «Ilmockue
yepBu», «HUnenucronorue», «PviOb», «3eMHOBOAHBIE», «lIpecMbikaromuecs,
«IItnupy, «MitekonuTtarommuey», «Pa3Butue )XU3HU B apXEUCKOU 3pe», «Pa3Buthe
JKA3HU B IMPOTEPO3OUCKOU 13pe», «Pa3BuTHe XH3HM B NAJICO30MCKOU IPER,
«Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOM 3peE,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupay.



O6opynoBanue: repdapuyd pacTEeHUM pa3IMYHBIX OTIENOB, KOJUICKIUU
HAaCEKOMBIX, BJIKHbIC TIpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydesia MTHUI] U 3Bepei, KOJUICKIIUH
OKaMEHEJIOCTEW, TIOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHUYECKUX OCTaTKOB
OpraHU3MOB.

BupryanbHas 1aboparopHas padora «MoaenupoBaHue onbIToB Musiepa—
KOpu 1o n3zydeHnto abMOreHHOro CUHTE3a OPTaHUYECKUX COSUHEHUN B IEPBUYHOM
aTMocdepe».

JlabopaTopnasi paGora «/3yuyeHue M oOmNUCaHHE HCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue ocOOEHHOCTEH CTPOCHHS PpaCTEHHI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHne YyeJI0BeKa — AaHTPONOTeHe3

Pa3znensl 1 3a1aun aHTpONOIOruy. MeToabl aHTPOIIOJIOTUH.

CraHOoBJIEHHE TPEACTABICHUN O INPOMCXOKICHUM 4YeNOBEKa. Penurnosneie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0acTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE TIOJIOKEHHUE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YENIOBEKA € KMBOTHBIMU:  CPaBHUTEJIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3H0I0r0-ONOXUMHUYECKUE,
noBeeHueckue. OTIn4us 4eloBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CHUTHAIBHOMN
CHUCTEMBL.

JIBrokymne cuiibl (pakTopbl) aHTPOIOTeHE3a: OMOJIOTMYECKUE, COLUAIbHBIE.
CooTHoleHNnEe OMOJIOTUYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM aHTpOINOreHe3a. PaHHWE uenoBeKOOOpas3Hbie 00E3bsIHBI
(TTPOKOHCYJIBI) U paHHUE MOHTUBI — OOIIUE MPEKU YeJIOBEKOOOPa3HbIX 00€3bsIH U
M0/1e. ABCTPAIONUTEKU — JIBYHOTHE MPEIKH JroJei. UeloBek yMelnblid, MepBbie
W3TOTOBJIEHUS OpYAUN TpyAa. UeloBeK NPAMOXOISIIUN U IIEPBBIM BBIXOJ JIFOAEH 32
npeaensl Appuku. YUenosek reiaenboepreckuii — 001muid npe1ok HeaHAepTaTbCKOro
YeJIOBEKa M YeJIOBEKa Pa3yMHOTO0. UenoBEK HEAHAEPTAIbCKUUA KakK BHUJ JIFOACH
XOJIOJIHOTO KJIMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUINA, JACHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreHernka wu
MajseoreHOMHKA.

DBOJIIOLMST COBPEMEHHOTO 4eNloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISALMSIX
yesnoBeka. MyTalMOHHBIN Tpouiecc ¥ noJuMopdusM. llomynasiuuoHHbIE BOJIHBI,
npeid reHoB, murpanus U «d(pQPexT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.



Uenoseueckne pacel. [loHstue o pace. bonpmme pachkl: €BpOINEOWIHAS
(eBpaswmiickasi),  aBCTpaJio-HErpoujHas  (dKBaTOpHaJIbHAsI),  MOHTOJIOW]IHAS
(a3uarcko-aMepukaHckasi). BpeMss u myTH pacceleHusi 4ejJoBeKa IO IUIaHETeE.
EnuncTtBO  yenoBeuecknx pac. HaydHas  HeCOCTOSTENBbHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSM OKPY>KAIOIIEH CpeJbl.
Bnusnue reorpaduyeckoit cpenbl v apeiida reHoB Ha MOP(HOIOTHIO U (HU3UOTIOTUIO
YEJIOBEKA.

MexauciuIuIMHapHble  MeTOAbl B (u3uwdeckod  (OMOJIOTHYECKOM)
AQHTPOMOJIOTUU.  ODBOJIOIMOHHAS ~ AHTPOMOJIOTHST W MaJCOAHTPOIOJIOTHUS
YEJIOBEYECKUX MMOMYJSIUA. broconnanbHbIe MCCIEAOBAaHUS MPUPOABI YEIOBEKA.
HccnegoBanue K03BOTIONMH OMOJIOTMYECKOTO U COIMATIBLHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. {apBun, JI. JIuku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabnuipl U cxembl: «MeTobl aHTPOIOJIOTUNY, «[ OJIOBHOM MO3T YETOBEKa,
«YenoBekooOpa3Hbie 00€3biIHb», «CKeleT YeloBeKa W CKEJIET LIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYIIIME CHUIIBI AaHTPOIIOT€HE3a», « DBOITIOLIMOHHOE
IpEBO  YENOBEKa», «ABcTpamonurek», «YemoBek  yMenbli», «YernoBek
npAMOXOIsIIniy, «JleHncoBckuii yenoBek» «Heanaepranbibny, «KpoMaHbOHIIBD,
«ITpenku yenoBekay, « ITarbl IBOJIOLUN YEITIOBEKA», «Pachl 4ETOBEKaY.

O6opynoBaHue: MyJSDKM — OKaMEHEJNIOCTEH, TPEeIIMETOB  MaTepHabHOU
KyJIbTYphl ~TPEAKOB 4YeloBeKa, pernpoaykuuu (doTtorpaguu) KapTUH C
MU(DOTOTHYECKUMU W OMOJEHCKUMHU CIOKETaMU TPOUCXOXKICHUSI 4YeJIOBEKa,
dboTorpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepera 4eJa0BeKa U uepena UMITaH3€, MOJEb KUCTH YEJIOBEKA U KUCTH IIIMMITaH3E,
MOJIENIA TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOSHHS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydyeHue HKOJOTHUECKUX adanTalul YETOBEKAY.

Tema 6. Jkojoruss — HayKa O B3aMMOOTHOUIEHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:Kalollei cpenoi

3apoxaeHne u pa3BuTHe skosoruu B Tpynax A. 'ym6onsara, K. ®@. Pynbe, H.
A. CesepuoBa, J. T'ekkensa, A. Tencau, B. H. CykauéBa. Pa3znmensl u 3amaun
3Ko0JIoTHU. CBSI3b YKOJOTUU C IPYTUMU HAYKAMU.

Metoasl skosioruu. IloseBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJOTHH:
MpUpOAHBIE W JabopatopHbie. MonaenupoBaHue B OSKoOJOTUA. MOHHUTOPUHT
OKPYXKAIOIIEH CPeIbl: JTOKAIbHBINA, PETHOHATBHBIN U TJI0OATBHBIH.

3HaueHue DKOJOTMYECKUX 3HAHWM JUId  4YeJIOBEKa. OJKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3€U 4YenoBeuecTBa C Mpupoaoil. dopMupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJOTUUYECKOW TPaAMOTHOCTH HACEJICHUS.



JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuios, 3. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmump! u cXeMbl: «Pa3iersl skoiorumy, « MeToasl SKonorum», «Cxema
MOHHTOPHHIA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METO/0B JKOJIOTUYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpea OOUTAHUS

Dxoyiornueckre GakTopbl U 3aKOHOMEPHOCTH UX AeicTBusa. Kinaccuduxanus
AKOJIOTMUYECKUX (HaKTOPOB: abHOTHUECKHUE, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeHCTBUA 3Koyornueckux ¢akrtopoB. I[IpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOHMOHTHBIC
OpTaHU3MBI.

Abuotnueckue (paktopel. CBeT Kak 3Kojormyeckuii Qakrop. [elcTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTMYECKHE TPYIIIBI
pacTeHUH M JKUBOTHBIX 10 OTHOWIEHUIO K cBeTy. CurHanbHas pojb CBeETa.
doTonepruoausM.

Temneparypa kak osKkojorumyeckuid Qaxrop. [elicTBue Ttemmeparypbl Ha
OpraHu3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHNU3MBI.

Bnaxxnocts kak skojorumdeckuid dakrtop. Ilpucnocobienus pacteHuid K
noJJepXaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Bozie. [Ipucrnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYILUHAs, MOYBEHHAs,
rIyOMHHasT  MOATNIOYBEHHAsl,  BHYTpUOpraHu3sMeHHas.  DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpeJi o0uTaHus opranu3mMoB. [Ipucnoco0eHus OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemiHne W BHyTpeHHHE pPUTMbI. CyTOUHBIE U
roJIMyHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HU.

JKuznennsie popmbl opranu3MoB. [lousTue o xu3HeHHou Gpopme. KuzHeHHbIe
dbopMbl pacTeHMil: JEpeBbs, KyCTapHUKH, KYCTApPHUYKHA, MHOTOJIETHHUE TPAaBBI,
OJHOJIETHHE TpaBbl. JKu3HEeHHBIE (DOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa KU3HHU.

buotnueckue daxktopsl. Buabl OMOTHYECKUX B3aMMOJIEHCTBHIM: KOHKYPEHIIUS,
XUITHAYECTBO, CUMOMO03 U ero ¢opmbl. [lapasuTusm, koomepaiws, MyTyallu3M,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMoOJIeHicTBHs (Toruueckue, Gopuyeckue, padbpuyeckue). 3HaUCHUE



OMOTUYECKUX B3aMMOACHCTBUN JUIsl CYILIECTBOBAaHUS OpPraHM3MOB B Cpele
obutanus. [I[puHINT KOHKYPEHTHOTO UCKITIOUCHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue (axrtopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHbIC
XKUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOJOTHUECKUE aJallTalllu
KUBOTHBIX», «Cpenbl OOWUTaHUS OpraHu3MoB», «bHonornyeckue pUTMBIY,
«Kuznennslie popmbl pacTeHUI», « Ku3HeHHbIE POPMBI KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIMCTBEHHOIO JIECa», «IJKOCUCTEMA XBOWHOro jecay, «llemu nuranusy,
«XUIIHUYECTBOY, «ITapazutnzmy, «KoHKypeHIH», «CuMO6mno3y,
«KomMmeHncanmzm.

O6opynoBanue: repbapu pacTeHU M S>KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX OJKOJOTUYECKHX (AKTOPOB, TepOapuu CBETONIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOMBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUSI, TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, dydena MTHIl U 3Bepeil, repdapuun
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepoduraM, me3odutraMm, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repOapu M KOJUIGKIIMM PACTEHUM U JKUBOTHBIX, OOJAJAIONUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBUH KWU3HU, repOoapuul u
KOJUUIGKIIMM PACTEHUU M >KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMUHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

Jlabopatopuasi padora «BpisiBIeHHE TMPUCTIOCOOJIECHUI OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpbisiBIeHHE NPUCTOCOOJEHUM OpPraHu3MoOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN 13 pa3HBIX
MECT OOUTaHUSD.

Tema 8. Dkos10rusi BU0B U MOMYJISTIHA

DKOJIOTUYECKUE XapaKTePUCTUKHU MOMYJISIITUU. [Monmynsimust  kak
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEH OMOJIOrMH BUAOB B (POPMUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUUA: YHCICHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi U TOJIOBasl CTPYKTypa, POXKIAEMOCThb, NPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nomnyiasiuud. OueHKa YMCICHHOCTU MOMYJISAIUU.
JluHamuyka monyiasiuuu U e€ peryisinusa. buoTudeckuii moTeHIMAaN MOMYJIALNH.
MopaenupoBanue TMHaAMUKHA TonyJsiu. KprBbie pocTa YUCIEHHOCTH MOIMYJISIIUH.
KpuBbie BbpDKMBaHMSA. Perymnsius 4MCIEHHOCTH TOMYJISIIIUN: posib (haKTOPOB,



3aBUCALIMX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJOTUYECKUE CTpATEruu BUAOB (T- U
K-ctparterun).

[Tonsitue 00 sKojorMyeckod Humie Buga. Mecrtoobutanue. MHOromepHas
Mozenpb sKojiornyeckon Humm Jx.M. XartunmHCcoHa. Pa3Mepsl 3KOJIOrMYecKon
Huid. [ToTeHnnanbHas U pealTu30BaHHAas HUIIIY.

Bun kak cucrema nomynsauuid. Apeansl BUAOB. Buabsl M uMX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MHIpalUid KUBOTHBIX. buonormueckue
WHBA3WH Yy>KEPOJIHBIX BUJIOB.

JdeMoHCcTpaMu

[Toptper: k. . XaTunHCOH.

Tabnuupl U cxeMmbl: «IKOJOTMUECKHWE XapPAKTEPUCTUKU TOMYJISIIIUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa mnomyiasiuun», «Bo3pacTHble  mUpamMuibl
nonyysiun», «CKOpOCTh — 3aceleHUs TOBEPXHOCTU 3eMJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeins 3xonorndueckor Humm [x. M. XatuuHconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIIUHA KUBOTHBIX.

JlabopaTtopHnasi padora «IIpucrnocoOnaeHust CEeMsiH paCTEHUN K PaCCEIICHUION.

Tema 9. IKos10rus CO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizm Mexay
OopraHu3Mamu B OHOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. k. Tencnum). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOIYIEHTbI, KOHCYMEHTBI, PEIyIIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u ceTd. AOUOTHYECKHE OJOKH
skocucTeM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BelecTB U MOTOK YHEPTUH
B DKOCHCTEME.

OcHOBHBIE ITOKAa3aTeNM YKOCUCTEMbI. bruoMacca 1 npoyKuus. DKOJI0TUYECKUE
MUPaMUJIbl YUCeTT, OMOMACChl U SHEPTUHU.

Junamurka sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W WX MPUYUHBL. AHTPONOTCHHBbIE BO3ICHCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTR.

[IpupoaHbIE YKOCUCTEMBL. JKOCUCmEMbL 03ED U pPeK. IKOCUCmeMbl Mopeu U
oxeanos. Ixocucmemvl MYHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMHU U TPUPOIHBIMU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
dnopa u ¢ayna. Cunantponm3zanus Tropojckod ¢ayHbel. buomornmueckoe u
X035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJACHCTBUI OPraHU3MOB B
sKocucTeMax. Ponb kackaonoeo sggexma u 6udos-30upukamopos (Kirouesvlx
61008) 8 pyHKyuonuposanuu s3xocucmem. IlepeHOC SHEPTUH W BEMICCTB MEKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOWYUBOCTh OPTraHW3MOB, MONYJISIUNA U 3KOCUCTEM
B YCJIOBUSAX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3/ICHCTBUM.

Mexanusmul 6030elicmeus 3aepAsHeHUl pa3HbIX MUN08 HA CYOOP2aAHUIMEHHOM,
OD2aHUSMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eucmausi. MeToaoIoTHs
MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmunpt  u cxembl:  «CTpykTypa  OHOIEHO3a»,  «DKocucTema

MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jiecay, « ODyHKIMOHAIbHBIC
TPYIIIBI OPTAHU3MOB B dKOCHCTEMEY, « KpyroBOpOT BemiecTB B 3KocucTeMe, «Llemn
nuTaHus (macTOWINHAs, JETPUTHAS)», «IKOJOTHMYECKas MUpaMHIa YHUCE»,
«IKojorudeckas mupaMuga OMOMAacChD», «IDKOJOTHYECKas MUpaMuia dHEPTUN,
«O0pa3oBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBiaeHue jieca mocie
noxkapay», «KOocucTeMa 03epa», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
SHEPTUHU B arporieHo3e», «[Ipumepsr ypOodKOCHCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl U
3Bepeil, repdapuu KyJIbTypHBIX U IMKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOOIKOCUCTEMBIY.

JlaGopaTopnasi pabora «l3ydenue pazHoOOOpazusi MEJIKUX MOYBEHHBIX
YICHHCTOHOTHX B PA3HBIX IKOCHCTEMAX).

IKCKYpcusi «DKCKYpCUsl B TUIIUYHBIA OnoreoneHo3 (B ayOpaBy, Oepe3HsiK,
eJIbHUK, HA CYXOJI0OJbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpPCHs «IKCKYPCHS B arpOIKOCUCTEMY (HA TI0JIe WIJIA B TETLTUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riod6anbHas 3KocHcTEMA

buocdepa — oOmennanerapHas 00o0j0uka 3eMJIHM, A€ CYIIECTBYET WU
CyIlleCTBOBaJa XM3Hb. Pa3BuTHe mpeacrasiaeHuit o omocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. O6nactu ouocdeps! u e€ cocran. JKuboe
BEILIECTBO OUOC(hephl U ero PyHKIIHUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcodeHHOCTH Onochephl Kak
rJ100abHON IKOCUCTEMBI. JIMHaMu4eckoe paBHOBecue B ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXUMHYECKHUE ITUKIIBI (YTIepo/ia, a30Ta). PUTMHUYHOCTS sIBIICHUN B
ouocdepe.



3oHanbHOCTH Onocdepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIEC Ji€Ca, CMENIAHHbIE W IIMPOKOJIMCTBEHHBIC JieCca, CTEMH, CaBaHHBI,
MyCTHIHU, TPONMUYECKUE JIeca, BEICOKOTOpbs. KilnMaT, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
onochepHbIX PYHKINN.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, 3. 3tocc.

Tabmuubr u cxeMmbl: «['eocheprr 3emnn», «KpyroBopor asora B IpHUPOAEH,
«KpyroBopoT yrinepona B npupoae», «KpyroBopoT KUCIOpOJa B HPHUPOAE»,
«KpyroBopoT Bojibl B mipupojsie», «OcHOBHbIE OMOMBI cyminy, «Kiaumaruueckue
nosica 3emnn», «TyHapay, «Talra»y, «Cmemanneiii jgec», «ILIupokoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsay, « Tpormueckuit aecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUICKITUHU >KUBOTHBIX.

Tema 11. YestoBek M OKpy:ka0IIa" cpeaa

DKOJIOTUYECKHE KPU3UChI M UX NpUYMHBL. BoznelicTBue uyenoBeKka Ha
o6uochepy. 3arpsizHeHne Bo3AyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHue BOJAHON
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienune mouBbl. OXpaHa IMOYBEHHBIX
pecypcoB. M3meHenue kimmara.

AHTpOIIOTEHHOE BO3ACHUCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTEIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacasie xuHuru. Ocob6o oxpansemble mnpupognsie Tepputopun (OOIIT).
Boranuyeckue caapl U 300J10THUECKUE TTAPKH.

OCHOBHBIC TPUHIMIIBI YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA W IMPHUPOJIBI.
PanimonanpHOE  MPUPONOIOIL30BAaHUE U COXPAHEHHE  OHOJIOTHYECKOTO
pazHooOpa3ust 3emusid. OOmMEe 3aKOHOMEPHOCTH TJIO0ABbHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC TTOCIIEICTBHUS.

Pa3BuTnie METONOB MOHHMTOPMHIA PA3BUTHSl OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedosauusi nepexooa K pecypcocbepezarowell u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u ouopecypchsi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusaowue 0ocmyn K
ungopmayuu NO  COCMOAHUIO OMOENbHbIX U008 u xocucmem. OcHoBbl
sKopeadbuumayuyu dKocucmem U cnocobos 0Oopvbbl ¢ OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemHvlx 3KOCUCMEM.

JlemoHcTpanuu

Tabnuibl U CXeMBbI: «3arps3HEeHUEe aTMOCepb», «3arps3HeHue ruapocdepo»,
«3arpsi3Henue nouBb», «IlapHuKoBbIN 3P dekT», «Ocob0 oxpaHseMble TPUPOIHbIE
TeppuTOpUn», «MoOAeNn yIpaBiseMoro MUupay.



Oo6opynoanue: Gpotorpadguu oxpaHseMbIX pacCTeHUH U )KUBOTHBIX KpacHoii
kHuru Poccuiickonn @enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OoOyJaronuMucs TporpaMM CpeaHero oO0mero o0pa3oBaHUSA: JUYHOCTHEIC,
METaINpEeIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPAMMBI 110 OMOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUMMUCS POCCUMCKON
rpaXIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPEACNICHUIO, Haiuuyue momueéayuu K OOydeHHIO  OHOJIOruW,
yenenanpaenenHoe paszeumue BHYTPEHHHX YOEXKICHHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU ~YCTAHOBKAMHM, MPUCYIIUMU CHUCTEME
OHOJIOTUYECKOT0 00pa30BaHMs, HAIUYUE NPABOCO3HAHUS FIKOJIOTHUYECKON KYIbTYpHI,
cnocooHocmu cmasums 1EJU U CTPOUTD KU3HEHHBIC TITaHbI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH JIOCTUTAIOTCS B
€IMHCTBE YYEOHOW U BOCIHTATEIILHON JIEITEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMUA, UICTOPUYECKUMH U TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJEHUS M CIHOCOOCTBYIOT IIpolleccaM CaMOIO3HAHUSA, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3WLHMM JIMYHOCTH, MATPUOTHU3MA U
YBaXKEHHS K 3aKOHY U MPABOMOPSAJIKY, YEJIIOBEKY TPYJla U CTapIIEMy MOKOJICHHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOILICHHS K KYJITYPHOMY HACIEIUIO U
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont denepanuu, Npupoae u
OKpYXaroUIEn cpee.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS y4eOHOro mnpeamera «buonorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TO3WUIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIlMM, TIO3UTHBHBIX BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIro OOIlEeCTBa, pacUIMpEeHUE >KU3HEHHOTO
OTbITA U OMbITA JEATEIBHOCTH B IMPOIECCE PealM3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU JIESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIMCKOI0 OOLIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB M 00513aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOMN TBOPUECKOM JIESITEILHOCTH MPU CO3JITAaHUM YICOHBIX
MPOEKTOB, pPEIIEHWH YYEOHBIX W TIO3HABATEIBHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIIEHHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JCHCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TI03HABATEIBHBIX U HCCICAOBATEIBCKUX 3a/]ad, YBaKUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MIPH OOCYXKIEHUHM CIHOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

TOTOBHOCTH K TYMaHUTAPHOM Y BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHHS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON IpakIaHCKOW MICHTUYHOCTH, ITATPUOTH3MA,
YBOKEHHUSA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHoi, ropaoctu
3a CBOM Kpau, CBOIO PoOJIMHY, CBOM SI3bIK M KYJBTYPYy, IPOLLIOEC W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIIEAUIO U AMSITHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBIICHHE H
pa3BuUTHE OWOJIOTHH, TOHUMAHHMS 3HA4YCHUsS OWOJOTHM B TI03HAHWHW 3aKOHOB
IIPUPO/IBI, B )KU3HH YEJIOBEKA M COBPEMEHHOT'O OOIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoxa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHWBAaTh CHUTYAIMI0O M TMPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJla B TIOCTPOCHHE YCTOHYMBOrO OymyIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTENSAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAHUE YMOLUMOHAIIBHOTO BO3AEUCTBUS )KUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUS KYJbTYPbl 310POBbSI H
IMOIUOHAIBHOTO 0J1ATOMOTyYHS:

MOHUMAaHKE U peain3aiiys 3J0pOBOro u 0e30macHOro oopasa Ku3Hu (370pOBOE
MUTaHUE, COOJIOICHNE TUTUEHNIECKUX TTPABUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXWYECKOMY 3I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOTO0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOITUX 30POBBIO U )KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJIIOOUE;

TOTOBHOCTh K AKTUBHOW JESATEIbHOCTU TEXHOJOTMYECKOU U COLMATbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJIHATD TAKYIO JIEATEIbHOCTD;

HMHTEpEC K pa3Iu4HbIM cepaM MpoPecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccu W peaau30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) IKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlECTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphI: TMPUOOpPETEHHE OIbITa
IJAHUPOBAHMUSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIHEACTBUN IS
OKpYXarouien cpepl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MPoOJieM M MyTeu HX
pelieHus;

CIIOCOOHOCTH MCTIOIB30BATh MPHOOPETaEMbIC TIPH N3YUECHUU OUOJIOTHY 3HAHUS
U yYMEHHMS TpHU pEHIeHUH MpoOieM, CBS3aHHBIX C  palMOHAIBHBIM
OpPUPOAOIIONb30BaHUEM  (COOMIOAEHUE  TpaBUJ  MOBEAEHUS B MPHUPOJE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B DJKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILIMX BPE OKPYKAIOLIEH TPUPOIHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJATOMPHUATHBIE YKOJIOTHUECKHUE MOCIESACTBUS
MPEANPUHUMAEMBIX IEMCTBUAN U MPEIOTBPAILATH UX;



HaJIM4ue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH IKOJIOTHYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIBHOU
MIPAKTHUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON JIESATEIIBHOCTH 3KOJOTHUYECKON
HaIIPaBJICHHOCTHY,;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJOre
KYJBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHHUE SI3bIKOBOM W YWTATEIbCKOM KYJBTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHHE crneuu@UuK OHOJOrMM KaK HayKH, OCO3HaHusl €€ poyid B
(OpMUPOBAHNN PALUOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
IpPEICTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOlIecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHud NpodsieM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOW IMBWIM3ALMU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JAaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEmaTb PECypCHblE MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEUECTBA, TOMCKA MyTEe BBIXOAA U3 III00AJBHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieueHHs  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTMYECKHX 3HAHUW B LENIX
MOBBIIICHUST OOWIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOydYaromuxcs, (popmMupyemon
pU U3Y4YE€HUU OHOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BAaTh IIOJIydaeMble 3HAaHUA JMJId aHaidu3a M
OOBSACHEHHUSI SBJIICHUW OKPYXAIOLIEro MUpa U MPOUCXOAIIMX B HEM H3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIE 3aKJIIOYEHUS] HAa OCHOBE HAay4HbIX (AKTOB H
MMEIOIIMXCS JAHHBIX C LEJIbIO TOJYYE€HHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JIs
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAy4YHOW JMESTeNIbHOCTH, TOTOBHOCTHh OCYILECTBISATH
MIPOEKTHYIO M HCCIIEN0BATENBCKYIO AESITENBHOCTh NHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO M
caM000pa30BaHUIO0, K AaKTUBHOMY IOJIyYE€HUIO HOBBIX 3HAaHUH IO OHOJOTUH B
COOTBETCTBHHM C KU3HEHHBIMU MMOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI yueOHoro mpeamera «buomnorus»
BKJIFOYAIOT: 3HAYUMBbIC JUII (OPMHUPOBAHHS MHUPOBO33PEHUS OOYJArOITUXCS
MEXIUCIUIUIMHAPHBIC (MEXMPEIMETHbIC) OOIIEHAYYHbIC TOHATHS, OTpakarollue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHenudUKy METOJOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJCHUE, MpPOoIiecc,
CUCTEMa, HAy4YHBIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieJoBaHre, HA0II0AeHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE); YHUBEPCATIbHBIE
ydeOHbIe JeHCTBUS (IMO3HABATE/IbHbIC, KOMMYHHKATHBHBIC, pETyJSTHUBHBIC),
obecnieunBaroe GopMupoBaHue (PyHKIIMOHAIBHOW IPaMOTHOCTU M COLIMAIBHOM
KOMIIETEHIIUM  OOYy4YarolIuXcsi; CIMOCOOHOCTh  OOYYarOIIUMXCS  HUCIOJIb30BaTh
OCBOEHHBIE MEXIUCITUIIIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHBIC ICUCTBUS B IO3HABATEILHOU M COLIMAIbHOM MPAKTHUKE.

B pe3ynbrare uzydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00IIero ooOpa3oBaHus
y oOyuaromierocss OyayT chOpMHUpPOBaHBI IIO3HABATEIbHBIC YHUBEPCAIbHBIC
ydeOHbIC JEHCTBHS, KOMMYHUKATHBHBIC YyHHUBEpPCAJIbHBIC Yy4eOHBIC ICHCTBHS,
peryJIATUBHBIC YHUBEPCAIIbHbIC YUCOHBIC EHCTBUS, COBMECTHAS AESATEIbHOCTD.

MertanpenMeTHbIE pe3yJbTaThl OCBOCHHUSI IMPOTPaMMbl CPEIHEro O0OIIero
00pa3oBaHUsl JTOJKHBI OTPAXKaTh:

OBaanenue YHHBEpPCAIbHBIMH yueOHbIMH NMo3HABaTEeJIbHBIMH
NEUCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSITeILHO  (hOpMynMpoOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIOJIb30BaTh IPH OCBOCHUU 3HAHUN TPUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Kilaccuukammum, 0000IeH s ), paCKPhIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHMA (BBIACISATH UX XapaKTEPHBbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpEeNeNATh LEeNU JACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEpUU UX
JTIOCTHXKEHUS, COOTHOCUTD PE3YJIbTATHI ICATEIBHOCTH C TOCTABJICHHBIMHU 1EISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl 00BsICHEHUS (DAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHUE pPaCCyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aQHaAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PaccMaTpHUBaEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA ISl IPE/ICTABICHUS CYIIIECTBEHHBIX
CBA3€H W OTHOIICHWH B U3Y4aeMbIX OHOJOTUYECKUX OOBEKTAaX, a TaKKe
NPOTUBOPEUMI PA3HOTO POJIa, BBISABJICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUs NMPOOJIEMBbl ¢ Y4ETOM aHaIM3a MUMEKOUINXCS
MaTepUalbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIIEICTBUMN 1€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJHATH pa0OTY B YCIOBUSIX PEATLHOTO, BUPTYAIBHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE IPU PELLICHUU KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKUE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-MCCIIEN0BATENBCKON U POEKTHOM JIEATEIbHOCTH,
HABbIKAMHU  paspelieHuss MpodiieM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJBl ACATENBHOCTA MO TOJYYEHHIO HOBOTO
3HaHUS, €ro HHTEpPHpETAlH, NPeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLIMSIX, B TOM YHCJIE IIPHU CO3/IaHNN YUYE€OHBIX U COI[UATBHBIX IIPOEKTOB;

(GopMHUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENbHOM
JESITENIbHOCTH U )KU3HEHHBIX CUTYaIIHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIIOTE3Y €€ PELICHUs], HAaXOAUTh ApTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a71aBaTh MapaMeTpPbl U KPUTEPUU PELLCHUS;

aHaJIM3UpOBaTh TOJYYEHHbIE B XOJ€ pEIICHUs 3aJayd pe3yibTarhl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, OLECHUBATh MNPHOOPETEHHBIA OIBIT;

OCYILECTBIISATH LIEJIeHaIIPaBICHHbII OUCK NIEpEeHOca CPEJCTB U CIIOCOOOB
NENCTBUA B TPOPECCUOHATIBHYIO CPEAY;

YMETb NEPEHOCUTDH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHYECKYI0 00JaCTH
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MTPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC WJEH, Mpeajiaratb OpUTHHAIbHBIC TOIXOABl M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(POPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OWOJIOTMYECKUX CIIOBapsix H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3upoBaTh
MHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTHUECKU OIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Omosormueckoil HHMOpPMAIUU, HEOOXOIUMOM 711 BBIMTOTHEHUS YICOHBIX
3a/1ay;

npuOOpeTaTh OIBIT MCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMYy  MpeaCTaBICHUS
ouosiorndeckor nHpopManuu (cxembl, Tpaduku, JUarpamMmsbl, TaOIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa IpU padoTe C
Oouonornueckod uH(OpMalMe: TPUMEHATb XHUMUYECKHE, (U3HUECKHEe W
MaTEeMaTUYECKUe 3HAKU U CHUMBOJIBI, (opMyibl, abOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HABaHWS W 3aIlIUTBl  WH(POPMAIIHH,
MH()OpMATMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH:

1) ob1mennme:

OCYILECTBIJISITh KOMMYHHUKAIIMU BO BCEX cpepax >KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEJIBHO BBIMOIHEHHUS MpeasiaracMoi
3a/lau, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCThH TMO3UIUN JAPYTMX yYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacno3HaBaThb HEBEpOAJbHBIE CpPEJACTBAa OOIICHHS, NOHUMAaTh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, TPEIMNOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYAIlHH,
YMETh CMATYATh KOH(QJIMKTHI H BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHMS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeATeJbHOCTh:

MOHUMATh M MCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIAWBHUIYaTbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEIICHUH YICOHOW 3a/1a4u;

BBIOMpPATh TEMATHKy W METOABl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0TO YJieHA KOJUICKTHBRA,;

NpPUHUMATh IIEIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATh U
KOOPJAMHUPOBATH JECUCTBUA IO €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEUCTBUU,



pacnpenensiaTb poju ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYXAaTh PE3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U KaXKJOT0 YYACTHUKA KOMaHbl B OOIIHIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKTHI, OLICHMBAaTh HJIEW C IMO3WLHAH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYUIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IMMOBEJECHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMH 1eHiCTBUSIMU:

1) caMmoopraHu3anusi:

UCIIONIb30BaTh OHOJIOTUYECKUE 3HAHUSA [JIs1 BBIBICHHS TPOOJIeM U HX
pEIIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYAITUsX;

BbIOMpaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEMCTBHSX M MOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JCSITEIBHOCTD, BBISABIATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENBHO COCTABJIATH IJIaH PEUIEHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOuYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelLIeHuE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHHUIO MIUPOKON 3SpYyIUMLUUA B
pPa3HBIX O00JIACTSIX 3HAHHM, IMOCTOSIHHO TIOBBIIIATH CBOW O0Opa30BAaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BIAJCTh HAaBBIKAMH  [IO3HABATEIBHOW  pediekcuu Kak  OCO3HaHUSA
COBEpILIAEMbIX JIEUCTBUH UM MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJIbTaTOB H
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IMPHWHHUMATh PELIEHUS MO HX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apPryMEHThl JIPYyTMX TMpU aHaJu3€ pe3yJIbTaToB
NEeSATENbHOCTH;



3) npunsiTHE ceds M APYTrUX:
NPUHUMATh ce0sl, MOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAJIU3E€ pe3yIbTaTOB
NEeATEINbHOCTH;
pU3HaBaTh CBOE MPaBO U MPABO JPYIHX Ha OLINOKH;
pa3BUBATH CIOCOOHOCTH MOHUMATh MHP C MO3UIIUHU IPYTOr0 YEIOBEKA.
IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJEp)KaHUS YYEOHOro IMpeaMeTa
«buonorus» Ha yrayONEHHOM ypOBHE OPUEHTUPOBAHBI Ha OO0ECIEUCHHE
npoduiibHOro  oOydeHust  oOywaromuxcsi  Ouosiormv. OHU  BKIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIM 1O
OCBOCHHUIO, UHTEPNPETAIIMU U MPEOOPa30BAHUIO0 3HAHUMN, BUJIBI JICSITEILHOCTH TIO
MOJTYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B Pa3JIMYHBIX YYCOHBIX, a TAKXKE B
peanbHbIX KXU3HEHHBIX cUTyauusx. IIpeameTHbie pe3ynbTaTbl MPEICTABIEHBI IO
roJlamMm U3y4eHus.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS y4ueOHOTO mpeameTa «buomorus» B 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M PpOJU OHOJIOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUW  3aKOHOB TMPUPOABI M  PEHICHUH MOpoOJeM  palMOHAIBHOTO
IPUPOAOIIONH30BAHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIoTNY;

BJIAJCHUE CHUCTEMOM OWOJOrMYECKHMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATralOIIMEe OHOJOTUYECKUE TEPMHUHBI M TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTadoJu3M, TOMEOCTa3, CaMOpEryJisilus, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHE), OMOJIOTMUECKHE TEOPHUH
(xknerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomHas Teopust
HacieactBeHHocTh T. Moprana), yuenus (H. M. BaBunoBa — o ueHrpax
MHOT000pa3us ¥ MPOUCXOKIEHUS KyIbTYPHBIX PACTEHUH ), 3aKOHBI (€IuHOO00pa3us
MOTOMKOB TE€PBOr0 MOKOJIEHHS], PACLICIJICHUS, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHnens, TOMOJIOTMYECKHX PSAIOB B  HACIEACTBEHHOM
m3menunBoctu H. V. BaBuiosa), npuHIKIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHCAHHUE, W3MEPEHHUE,
HaOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIICIISITh CYIIECTBEHHbBIE MTPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PAaCTEHUH, KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEACITEILHOCTH,



IPOTEKAIOUIMX B OPraHU3Max pPacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOITMYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (METa0o0Iu3M), MPEBPAIICHUS SHEPTUHU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTpodHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, M€i03a, raMeToreHe3a, AMOPUOreHe3a, MoCTIMOPUOHATILHOIO PAa3BUTHS,
Pa3MHOXEHUS,  WHIAUBUIYAIBHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aUMOCBS3M MEXKIY OPTraHOWAAMH KICTKH U UX
GYHKUIUSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH M HMX (QYHKIUSAMHU, MEXIY
opraHaMd W CHCTEMaMH OPTaHOB y PACTCHHH, JKUBOTHBIX W HYEJIOBEKAa U WX
GYHKIIUSAMH, MEXKIy CHCTEMaMH OpPTraHOB M WX (YHKIHUSIMH, MEXKIy >STarnaMu
oOMEeHa BEIECTB, ATallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATanaMu 3MOPUOHATIBHOTO Pa3BUTHUS, TEHOTUIIOM M (PEHOTUIIOM, (HDEHOTHUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHUE BBIABJIATH OTIUYUTEIIBHBIC TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT;

YMEHHUE periaTh OMOJOTUYECKHE 3a7]a4H, BBISIBIATH TPUIHHHO-CIICACTBEHHBIC
CBSI3U MEXIY UCCICAYEMBIMU OMOJIOTHUYECKIUMU TIPOIIECCAMHU U SIBICHUSIMHU, JICJIaTh
BBIBOIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3yIbTATOB,;

YMEHUE BBIMOJIHATH JIA0OpAaTOpPHBIE M MpaKTHUYECKHe paboThl, COOII0NATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOPMYIUPYS IIEIb HCCIICIOBAaHUS, aHAIM3UPOBATH IOJYYCHHBIC
PEe3yNbTATHI U JACNIaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B YUYCOHO-HMCCIIEIOBATEIBCKOW paboTe 1Mo OHMOJIOTHH,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3yJNbTaThl HAa  YYCHHYECKHUX
KOH(epeHUHUsIX;

YMEHHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
00nacTi OMOJIOTUY ¥ MEUITMHBI (KJIOHUPOBAaHKE, NICKYCCTBEHHOE OIJIOIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3J[aHNe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyayiei mpodeccruoHaTbHON
NEATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CENBCKOTO XO3SIMCTBA, MHINEBOW MPOMBIIIUICHHOCTH, YIIIYOJISATh ITO3HABATEIbHBIN
WHTEPEC, HAMPABJIEHHBINM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOro  00pa3oBaHWS B OpPraHU3alUsIX CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUM O MECTe€ U POJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOJLI U PEUICHUU HKOJOTHUECKUX
npo0JjieM 4YeJIoBEYeCTBa, a TakKe B PEIICHUU BOIMPOCOB PAIMOHAIBHOTO
MPUPOJIOTIOIB30BaHuUsI, U B POPMUPOBAHUU [IEHHOCTHOTO OTHOIICHUSI K MPUPOJE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJIle POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIIAJIETh CHUCTEMON OHMOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET
ONpENCIICHUs] U TOHMMAHHE CYIIHOCTH OCHOBOIOJATAIOMUX OHUOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHJ, JKOcuUcTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpaBieHusix 3Boitonun, B.. Bepnanckoro — o
ouocdepe), 3akoHbl (reHetuyeckoro paBHoBecus JIx. Xapnu u B. BaiinOepra,
3apojpimieBoro cxoacrea K. M. bopa), npasuna (munumyma . JluOuxa,
AKOJIOTUYECKON MUPAMHUIbl IHEPTuu), TUnoTe3bl (rumorte3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJETh  OCHOBHBIMU  METOJAMU  HAy4YHOTO  IIO3HAHUSA,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(onucanue, M3MepeHue, HaOJIOJICHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHUE BBIJICTATh CYIICCTBEHHBIE TMPU3HAKU: BHUIOB, OHOTEOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOIIETo, ABMXKYIIETO W Pa3pbIBAIOIIETO
€CTEeCTBEHHOTO 0TOOpa, AJJIONATPUUYECKOT0 U CUMIIATPUIECKOTO BUI000pa30BaHuUsl,
BIUSHUSA ~ JBWKYIIMX ~ CHJI  DBOJIIOIMM  HA  TEHO(OHJ  TOMYJISAIHH,
IPUCTIOCOOJICHHOCTH OPTraHW3MOB K Ccpejie OOWTaHMs, YepeOBaHUSl HaNpaBICHUMN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHUE YyCTaHABJIMBATh B3aMMOCBSA3M MEXKAY MpollecCaMy DBOJIIOIUU,
JIBIDKYIIAMU CHJIAMH QHTPOMOTeHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTEIbHBIE  NPU3HAKA  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BHUJIOB K cpelle OOWTaHMs, aOMOTUYECKUX M OUMOTHUECKHX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpejibl OOUTaHUs, €IMHCTBA



YeIIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUs MHOTrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHHMSI IPUPOIBI M YETIOBEYECTBA;

YMEHHE periaTh OMOJIOTHYECKUE 3a/1a4H, BBISABIATH MPUIHMHHO-CIICCTBCHHBIC
CBSI3M MEXKIY MCCIIeTyeMbIMU OMOJOTHYECKIMH MPOIIECCaMU U SIBJICHHUSIMHU, JIETaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH TOJTyUYECHHBIX PE3y/IbTaTOB;

YMEHHE BBIMOJHATH J1a00paTOpHbIE U MpakTU4YecKhe padoThl, COOII0IATH
npaBuiia mpu paboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000pYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCICPUMEHTAIBHBIMU
cpencTBaMu, (GOPMYIHPYs Ielb HCCICIOBAaHUS, aHAIM3HPOBATh TOTyYEHHBIC
PE3yJIbTaThI U JCNIaTh BBIBOIBI;

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCJIEAOBATEIbCKOW paboTe Mo OMOJIOTHH,
DKOJIOTHH W MEIUITMHE, TIPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOIMYHO  TPEJCTABIATh  TOJYYEHHBIC  pPE3ylbTaThl HAa  YYCHHYCCKUX
KOH(DEpEeHITUSIX;

YMEHHUE OIEHUBATh THUIOTE3bI U TCOPHH O MPOMCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKHUX pPac, O MPUYWHAX, MOCIEACTBUAX MU CIOCO0aX MpeIOTBPAIICHUS
r1o0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymyied mnpodeccrnoHanbHOU
JEATETHLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TIPUPOIOTIONB30BAHMSI, MEAUIIHBL,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEIIbCKOTO XO3SMCTBA, TMHINECBON
MIPOMBINIUICHHOCTH, YTJIYOJIATh ITO3HABATEIIbHBIA HWHTEPEC, HANpaBIICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOJOIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETrOo MpodheCcCHOHATBHOTO U
BBICIIIETO OOpa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypes:
1 buonorus kak Hayka
2 JKuBble cucTeMBI U MX U3Y4YECHUE
3 buonorus kietku 0.5
4 XUMHUYECKasi OpraHu3anus KICTKH 10
3) CrtpoeHure U QyHKIMU KIETKU 8
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacnenctBennas undopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEeHHBIN TUKIT KIIETKH 6 1
CtpoeHue 1 pyHKLIUH OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHue 1 pa3BuTHE OpraHU3MOB 8 1.5
1 ['eneTHKa — HayKa O HaCIEACTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuotexHonorus u cuHTeTHYECKass OOIOTUs 4
17 PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTHUHI
2 Mukpo3Botonus u €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yJIbTaThl 6
[IpoucxoxaeHue U pa3BUTUE KU3HH HA
4 P A p 15 1.5
3emuie
5 [TporcxoxaeHUE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyXarolei cpenon
Opranu3Mebl U cpefia OOuTaHus 1.5
DKOJIOTUs BUJOB U MOMYJIALIHNMA 0.5
DKos0rus coodiecTB. DKOJIOTHYECKHe
9 H 12 0.5
CUCTEMBI
10 buocdepa — rmobdanbpHas 3xocucTemMa
11 YenoBek 1 OKpysKaromias cpena
12 PesepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buornorus kak KOMIUIEKCHas! HayKa U Kak
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anyia )XUBbIX CUCTCM

WcTopust OTKPBITHS U U3Y4YEHUS KIIETKHU.
Kiterounas teopus

MeTo 161 MOJIEKYJISIPHOM M KJIIETOYHOM
6uonorun. [Ipaktudeckas padota «/3yuenue
METOJIOB KJIETOYHON OHOIOTHH
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe eHTpUyrupoBaHue,
[I1IP)»

0.5

XUMHUYECKUN COCTAB KIIETKNA

MuHepabHbI€ BEIECTBA KIETKH, UX
Ouosoruueckas pojb

Opranuveckue BeIecTBa KJIETKH — OEKU.
JlabopaTtopHas pabora «OO0HapyxeHHE
OEJIKOB C ITOMOIIBI0 KAYECTBEHHBIX PEAKITHIY

0.5

CsoiicTBa, kiaccupukanus u GyHKIUH
0enkoB




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

10
YIJIEBOABI

11 Opranuyeckue BeIecTBa KJIETKU — JIUIUIbI
Hykneunossie kucnorsl. [IHK u PHK.

) JIaGoparopHas pabota «MccnenoBanue

! HYKJICMHOBBIX KUCIIOT, BBIACIICHHBIX U3 05
KJICTOK Pa3JIM4YHbIX OPraHU3MOB)»

13 Crpoenue u pyakuu AT®. [Ipyrue
nykineosuarpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl rTeHOMUKH,

TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 MeTob1 CTPYKTYpHOI Ononoruu

16 Tunel knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 3yKapuOTHYECKON KIETKH.

17 [IpakTryeckas pabora «/3yueHne cBOHCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 IToBEpXHOCTHBIH anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 ITpakTuyeckas padora «3yueHue 1BHKEHUS 0.5
[IUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:

20 MUTOXOHAPHH, IIIacTusl. JlabopaTopHas 0.5
pabota «/ccnenoBanue niaazMoian3a u '
JETIIIa3MOJIN3a B PACTUTEILHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOUIbI KIETKH

22 Crpoenue u pyHKINHU Sapa




23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
sykapuor. Jlaboparopnas pabora «3y4enue
CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

24

ACCHUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonmm3Ma. Turbsl oOMeHa
BemiectB. Jlaboparopuas pabora «3ydueHue
KaTaJTUTHIeCKON aKTUBHOCTH ()EPMEHTOB (Ha
MIpUMEpPEe aMIJIA3bI HIIM KaTaxas3bl)»

25

depMeHTATUBHBIN XapaKTep PeaKiuii
KJIETOYHOTO MeTabom3Ma. JlaboparopHas
pabota «M3yuenue GpepMEeHTaTUBHOTO
pacuieryieHus NepPoOKCHIa BOJOPOa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX>»

0.5

26

benku-akTuBaTOpBI U OENKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

Xemocunrtes. JlabopaTopHas pabora
«CpaBHeHuUe TporeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHus.
JlaGopatopnas pabora «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U BIXaHUS»

31

AdpOoOHBIE OPraHU3MBbI. JTaIbI
SHEPTEeTUUYECKOro oOMeHa

32

DHeprusg MeMOpPaHHOTO IrpaJIueHTa MPOTOHOB.

Cunte3 AT®: pabora nporonHoit ATO-
CUHTA3bl

33

Peaxnuu MaTpUIHOI'O CUHTE3a




34

Tpanckpunuus — matpuunbliii cunte3 PHK

35 Tpaucusius u e€ 3Tarnbl

36 Konuposanue amuHokucinot. Pons pubocom
B OMocuHTE3€e Oenka

37 Opranu3anus reHoMa y NpoKapuor U
9YKapHOT

38 MornexyssipHbIe MEXaHU3MbI SKCIIPECCHH
T'CHOB Y 9YKapuoT
Bupycsl — BHeKJIeTOUHbIE (POPMBI KHU3HU U

39 obnuratHeie mapa3uTsl. [IpakTnyeckas 0.5
pabota «Co3iaHre MoJeNIu BUPyCa»

40 BupycHsie 3a00neBaHNs YeI0BEKa,
KHUBOTHBIX, PACTCHUN

41 HanorexHonoruu B OMOJIOTMHU U MEQULIAHE

42 JKU3HEeHHBIA IUKIT KJIETKU

43 Martpuunsiii cuates JJHK
Xpomocomsl. JlaboparopHas paboTa

44 «M3yueHne XxpoMOoCOM Ha FOTOBBIX 0.5
MUKpOITpenaparax»

45 JleneHue KIETKH — MHTO3
Tune! ketok. KapuokuHes ¥ HIUTOKHHES.

46 JlaGopatopHnas pabora «Habnronenue Mutosa 05
B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha '
TOTOBBIX MUKpOIpenaparax)»

47 Perynsauus >kn3HEHHOTO IIMKJIA KIETOK

48 Opranu3M Kak eIMHOE TIeJI0e




Txanu pactenuii. Jlaboparopnas padora

49 . - 1 0.5
«M3ydenue TkaHeil pacTeHuii»
TkaHu KUBOTHBIX U YEITOBEKA.

50 Jlaboparopnas pabora «/3yueHue TkaHe 1 0.5
KHUBOTHBIX)
Opransbl. Cucremsl opraHos. JlaboparopHas

o1 pabota «/3y4yeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHEe OpraHU3MOB

54 [Iutranue opraHu3mMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eI0BeKa

56 JlpixaHue opraHu3MoB 1

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BeKa

58 TpaHcnopT BEIIeCTB y OpraHU3MOB 1

59 KpoBeHocHas cucremMa o3BOHOUYHBIX 1
KMBOTHBIX U YEIOBEKA

60 Brigenenue y oprannu3mMon 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHast cuctema yenoBeka 1

63 Pa3npaxuMocTs 1 peryssanus y opraHu3MoB 1

64 ['ymopanbHast peryssinus U SHAOKPHHHAS 1
crcTeMa XUBOTHBIX U YEJIOBEKa

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB

66 [TonoBoe pazMHOKEHUE 1




67

Meiios

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KieToK. JlabopaTopHast paboTta
«/3y4eHne CTpOCHHS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEapaTax»

0.5

69

NHpnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

3akJajKa OpraHoB U TKaHEH u3
3apO/IBIIIECBHIX JINCTKOB

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTropHas
pabota «BBIsSBICHUE PU3HAKOB CXOJICTBA
3apoAbIlEed TO3BOHOYHBIX )KUBOTHBIX

0.5

72

PasMHOkXeHUE U pa3BUTHE PACTEHUM.
JIaGoparopHas pabota «CTpoeHHE OpraHoB
Pa3MHOKEHHS BBICIIUX PACTEHUI

0.5

73

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA IT'CHCTUKHA
KaK HayKHn

74

OCHOBHbBIE MIOHATHS U CUMBOJIbI T€HETHUKH.
JlaGopatopHas pabota «Ipo3oduia kak
00BEKT F€HETUYECKUX HCCIIET0OBaHUI»

0.5

75

3aKOHOMEPHOCTHU HACJIEAOBaHUS IPU3HAKOB.
MoHorubpuaHoe CKpelBaHme.
[IpakTnueckas pabota "U3yuenune
pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHNUS
y Apo3oduisr"

0.5

76

[{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpEIIMBaHUS




AHanuzupyrolee ckpemysanue. Henonxoe

77 1
JOMUHUPOBAHUE
Jurubpunnoe ckpermubanue. [Ipaktudeckas
78 pabota «3ydeHue pe3yIbTaToB 1 0.5
JUTUOPUIHOTO CKPEUIUBAHUS Y IPO30(PHIIBI)
79 [utonornyeckre OCHOBBI TUTHOPUTHOTO 1
CKpEIIUBAHUS
80 CuersieHHOE HACIeI0BaHUE MPU3HAKOB 1
81 XPpOMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneTuka rmomna 1
83 ['eHOTHN KaK IEJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOIb PA3BUTHS 1
paCTEeHHIA, )KHBOTHBIX M YEIIOBEKA
85 N3MeHUYnBOCTH MpU3HAKOB. Buibl 1
W3MEHYUBOCTH
86 MoaudukarmoHHas U3MEHIYUBOCTh 1
BapuarmoHHslii psig v BapualnoHHast
kpuBas. JlaboparopHas paboTa
87 «HccnenoBanue 3aKOHOMEPHOCTEH 1 0.5
MOIA(DUKAITIOHHON H3MEHUNBOCTH. '
[TocTpoeHne BaprallMOHHOTO psia U
BAPUALIMOHHON KPUBOMI»
88 I'enoTunmyeckast U3MEHUYUBOCTD. 1
KoMOuHaTHBHASI N3MEHUYUBOCTH
MyTanronHas u3MeHYMBOCTh. [IpakTnueckas
89 pabota «Mytanuu y 1po3o¢uisl (Ha 1 0.5

TOTOBBIX MUKpPOIIpENapaTax)»




3aKOHOMEPHOCTH MYTAallMOHHOIO IIPOLECCa.

%0 DOnureHeTUKa U SIUreHOMHKA

01 I'eneruka yenoseka. [IpakTuueckas pabora 05
«CocraBieHue U aHaIHU3 POIOCIOBHOM» '

92 Metoabl MEAUITMHCKON T€HETUKH
3HaueHne MEIUIIMHCKON TCHETUKHU B

93 MIPEIOTBPALECHUH U JICUCHUH TeHETUYECKUX
3a00JIeBaHUH YeIOBEKa
OCHOBHBIE TIOHATHUS CEJIEKIIHH.

94 Jlaboparopnas padota «/3ydueHne copToB 05
KYJIbTYPHBIX PACTCHHUI U TIOPOJI JOMAITHUX '
KUBOTHBIX)»

MeTo/1b1 CeNEKIIMOHHOM paboThl.

95 Jlaboparopnas pabora «/3yueHue MeTo10B 0.5
CEJICKLIUN PACTCHUIN»

JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U

96 XKUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI

97 CoxpaHeHue, U3yuyeHHe U UCI0JIb30BaHUE
TCHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 nponsBojicTBa. [IpakTudeckas padbora 0.5
«M3ydyeHue 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HANPABIICHUS] CHHTETUYECKON
O6uosiorun

100 XpOMOCOMHAs M T€HHAsl NH)KEHEPHS

101 Menumnuackue OMOTEXHOIOT NI




102

PesepBHrlit ypok. [loBTOpenue, o6o0mieHue,
CHCTeMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13.5




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabusie | Ilpakruueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 OpodonionHast Teopus Y. Jlapsuna 1
5 JIBM>KyIIMe CUIIbl 3BOJIIOLIUU BUJOB 110 Y. 1
Hapsuny
3 Bbopn0a 3a cymiecTBoBaHue, 1
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 Dransl SBOIIOIMOHHOTO Mpoliecca: 1
MUKPOIBOJIOIHS X MAKPOIBOIIOLIUS
6 [Momymsius — sneMeHTapHasi €AMHULIA 1
3BOJIIOLIMU
3aKoH reHeTH4ecKoro paBHoBecHs JIxk.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 0.5
pabota «BbIsiBI€HNE U3MEHUUBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI DBOJIOIIUHI 1
9 O¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpaunu. M3oasuuu nonyJisiiuin: 1
reorpaduyeckas, Ononoruyeckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(baxTop 3BONIIOLUU




12

[TonoBoii oT6op

13

[TprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yNIbTaT MUKPOIBOIIOIHIH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B U UANOATANTALUN Y
pacTeHUN U KUBOTHBIX»

0.5

14

[Tpumepsl IpUCTIOCOOICHHH Y
OpraHu3MOB: MOP(OIOTUYECKHUE,
¢busnonornueckue, ONOXMMHUIECKHE,
noezneHueckue. JlaboparopHas padora
«[IpucmnocobaeHus: OpraHu3MoB U UX
OTHOCHTEINbHAsI [IEIECO00Pa3HOCTH)»

0.5

15

Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopuas pabota «CpaBHeHHE
BHJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

BunoobpazoBanue kak pe3ynbTaT
MHUKPOIBOJIOIUU

18

CBs3b MHKPO3BOJIFOIUHU U
SIMHUACMHUOJIOTNHN

19

Makpossosntonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOIIOLUN

20

buoreorpaduueckre MeTOIbI U3yUEHUS
3BOJIIOLIUA

21

OMOPHUOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJIIOTHIECKUE METOIbI U3yUCHUS
3BOJIIOLUA




MounekynsipHO-TeHETHUECKHE,

22 OMOXMMHYECKHE M MATEMATHIYECKHUE
METO/Ibl U3YUYEHUS IBOIOIIUN
23 OO6mre 3aKOHOMEPHOCTH IBOJTFOITUN
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMITOB 3BOTIOIIUN
o5 HayuHble THITOTE3bI TPOUCXOKICHHS
JKM3HHU Ha 3emJie
26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUY KU3HH
97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOLIUU
28 ['unore3sl 3apoKACHUS )KU3HU
HcTopus 3emian u MeTOIbI €€ N3yUeHUsl.
29 Jlaboparopnas pabota «3yueHue u 05
OIMCAaHKME UCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY
30 HauanpeHble Tamnsl opraHndecKkon
SBOJIIOIAN
31 DBOIIOLIUS YKApUOT
OCHOBHBIC 3TaNbl YBOJIOLHHI
39 pacturensHOro Mupa. [IpakTudeckas 05
paborta «3y4yenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OTICIIOB)
33 OCHOBHBIE 3Talbl 3BOJIOLHMH KUBOTHOT'O

Mupa




9BOJ’II-OI_[I/ISI KNBOTHBIX. HpaKTI/I‘{eCKaH

34 paborta «3ydenne ocoOeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX

35 Pa3Butue xu3Hu Ha 3emuie 10 3paM U
nepuoiamMm

36 MaccoBble BBIMUPAHUS —
HKOJIOTMYECKHE KPU3UCHI IPOIILIOTO

37 CoBpeMEHHBIHN 3KOJIOTHYECKUI KpU3HC,
€ro 0co0EHHOCTHU

38 CoBpeMeHHas CCTeMa OPraHUYeCKOro
MPOIILIIOTO

39 OCHOBHBIE CUCTEMATHUECKHUE TPYIIIHI
OpPTraHU3MOB

40 AHTpOII0JIOTHS — HayKa O YEJIOBEKE

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUU YeTIOBEKa
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHne ocoOeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIOBEKa, CBI3aHHBIX
C TIPSIMOXOXKICHUEM)

43 JIBM>KyIIME CUIIBI AaHTPOIIOT€HE3a

44 CooTHolleHrne ONOJIOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIIOTr€HE3e

45 OCHOBHBIE CTaJIMU AHTPONIOTEHE3A

46 [Taneorenerrka v naaeoreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YEJIOBEKa




48

UYenoseueckue pacel. [IpakTuueckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJlanTanui 4eJoBeKa

0.5

49

MexaucIuIIMHAPHBIC METOIbI
AQHTPOIIOJIOTUHU

50

3apoxaeHUE U Pa3BUTUE IKOJIOTHU

o1

Mertoapl skonoruu. JlaboparopHas
paborta «/3ydeHre METOI0B
HKOJIOTHUECKUX UCCIIETOBAHUI

0.5

52

3HaueHNEe KOJIOTHYSCKUX 3HAHUN JJIA
YCJIO0BCKa

53

Dkonorudeckue HakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKkosoruueckuii paxrop. Jlaboparopuas
pabota «BbIsBIEeHHE TPUCIIOCOOICHUH
OPTraHU3MOB K BIUSHUIO CBETa»

0.5

55

Abuotnueckue paxtopsl. Temneparypa
KaK 9KOJIOTHYECKUM (PaKTop.
JlaGopatopHas paboTa «BrisiBIeHHe
MPUCTIOCOOTIEHUN OPTaHU3MOB K
BIIUSTHUIO TEMIIEPATypPhD»

0.5

56

Abunotnyeckue paxTopsl. BiaxxHoCTb
KaK 2KOJIOTUYECKUI (aKTop.
JlaGopaTopHas paboTa «AHaTOMUYECKHE
0COOEHHOCTH pacTEeHHH U3 Pa3HbIX MECT
oOUTaHU»

0.5

57

Cpensl 0OuTaHUsI OPraHU3MOB

58

buonorunueckue PUATMBI




59

XKuznennsie popMbl OPraHU3MOB

60 buotnueckue hakTopsl
3HaueHne OMOTHUECKUX B3aUMOIEHCTBUI

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTHKU
TIOTYJISIITIHN
OCHOBHBIE ITOKA3aTeIH MOMYJISIUH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcCHOBHBIE TIOKAQ3aTEIJIN TOIYJISIIHH:

64 POXKIaEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAILIAN

65 DKoJIOTHYeCKast CTPYKTYpPa OIS IHH

66 JIuHaMuKa MONYJISIIHAU U € perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BeIKHBaHUS
DKoJoruveckast HuIa BUa.

68 JlaGopatopHnas pabora 05
«ITprcrocoOeH s CEMSTH PACTEHHI K '
pacceneHnio»

69 Bupn kak cucrema nonyssuuii

20 3aKOHOMEPHOCTH ITOBECHHS 1 MUTPAITHiA
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi CUCTEMA

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B

OKOCUCTEME




74

OCHOBHBIE TOKA3aTEIH SKOCHUCTEMBI

75 DKOJIOrM4eCKHe MUPaMU/Ib

76 N3menenuns cooOIecTB — CyKIeCCUU
[Ipupoanbie SKOCUCTEMBI. DKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie SKOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI
Ypboskocucremsl. [Ipaktuyeckas padbora

80 «3yueHue u onucanue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMHUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB
B KOCHCTEMaX
MexaHu3Mbl BO3IEHCTBHS 3arpsA3HEHUI

82 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPTaHU3MEHHOM, MTOMYJISIIIUOHHOM U
KOCHCTEMHOM YPOBHSX

83 buocdepa — obmieruianerapuas
obosouka 3emin

84 Yuenue B. W. Bepuazackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopotsl BemiecTs u
OMOTEOXUMHUYECKHUE ITHKITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh OMOChEpsI

89 DKOJIOTUYECKHE KPU3HUCHI U MX TPUYHUHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

01 AHTpPONOreHHOE BO3JEHCTBUE HA
PaCTUTEIbHBIN U KUBOTHBIM MUP

92 Oxpana npupoabl

03 OCHOBHBIE IPUHIUIIBI yCTOHYNBOTO
Pa3BHUTHUS YEIOBEYECTBA U IPUPOIBI
ParmonansHO€ IPUpPOAOIONB30BAHUE U

94 COXpaHEHUE OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMin

95 O06o06menne o Teme «MUKPOIBOIIOIHUS
U e€ pe3yabTaTh

96 O06o6mmenue o Teme «MaKpo3BOIOIHS
U €€ Pe3yIbTaThD»

97 O6o6menue o teme «lIporcxoxaenne
Y pa3BUTHUE KU3HU Ha 3emiie»

08 O6o06menue no teme «lIporcxoxaenue
YeJI0BEKA — aHTPOIIOr€HEe3»

99 O060061eHne o TeMe «IKOJIOTHs — HayKa
0 B3aMOOTHOUIICHUSIX OPTaHU3MOBY

100 O6061menue o Teme «OpraHu3Mbl U
cpena oOuTaHUs»

101 O06o011ieHne no TeMe «IKOJIO0TrUs BUAOB U
MO YJIALINI»

102 O6061mmenue no teme «buochepa —

rio0anbHas SKOCHCTEMAa




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

7.5




YYEBHO-METONMYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYHEHUKA

* buonorwus, 10 xknacc/ [Taceunnk B.B., Kamencknit A.A., Pyonos A.M. u apyrue;
nox penakuuei [laceunuka B.B., Akunoneproe o0iiectBo «M31aTenbcTBO
«IIpoceemenue»

* buonorus, 11 xnacc/ [laceunnk B.B., Kamenckwuit A.A., Pyomos A.M. u
npyrue; nmoa peaakuuent [laceunuka B.B., AknimonepHoe 00111ecTBO
«3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

buonorus. 10 kiace : yaeOHUK 7151 00111e00pa30BaTEIbHBIX YIPEKACHUH :
yrayonénnsiii yposens / [B.B. [laceunuk u ap.] ; mox pen. B.B. [laceunuka. — 2-¢
u3n. — M. : IIpocsemenne, 2020. — 336 c. : wi. — (JIuHUS KU3HM).

buonorus. 11 knacc : yueOHUK 17151 00111€00pa30BaTEIbHBIX YUPEIKICHUM :
yrayonéunsiit yposens / [B.B. [laceunuk u ap.] ; mox pea. B.B. Ilaceunuka. — 2-¢
usn. — M. : IIpocsemenune, 2020. — 320 c. : win. — (JIuHug Ku3HM).

buonorus. [loypounsie pazpabotku. 10-11 kmaccsl : yuebHOe mocodue st
o011eo0pa3oBaTeNbHbBIX YUpEKACHUH : yriryOnéHHbli ypoBeHns / B.B. [laceunuk,
['.I'. lIBenioB, T.M. Edpumosa ; nox pen. B.B. [laceunuka. — M. : IIpocBemenue,
2017. - 267 c. — (JIuHus XU3HN).

buonorusa. Paboune nporpammel. [IpeamerHas auHus yueOHUKOB «JIMHMUS
*Ku3HU». 10-11 kmaccel : yaebHOE mocoOue 1j1st 0011e00pa3oBaTeIbHbBIX
yupexaeHuil : yrinyonéunsiii yposenb / B.B. Ilaceunuk, I'.I'. IlIBenos, T.M.
Edumosa ; mox pexa. B.B. Ilaceunuka. — M. : IIpocsemenne, 2017. — 202 c. : .

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
NMHTEPHET-pecypcsl

* «Enunas xomiekuus [ludposeix O6pazoBarenbHbix Pecypcoy (Habop
UPPOBBIX pecypcoB K yueOHukam smaun [lonomapesoit U.H.) (http://school-
collection.edu.ru/), http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (no Conuny).

» www.bio.1september.ru— razera «bruosorus -npuiIoKeHue K «1 CEHTAOPS.

* http://bio.1september.ru/urok/ - Marepuassl kK ypoky. Bee paboTsl, Ha OCHOBE
KOTOPBIX CO3/IaH CalT, OBLIIN OIyOJIMKOBaHbI B razere "buonorus". ABTopamu
caiiTa mpoenana 0osbias paboTa Mo CHCTEMAaTH3UPOBAHUIO TA3E€THBIX CTAaTE C
y4€TOM IIKOJIBHON Y4eOHOM nmporpammsl o npeamMery "buonorus".

* Www.bi0.nature.ru — Hay4HbIE HOBOCTH OUOJIOTHH.

* www.edios.ru — Ditoc — IeHTp AUCTAaHIIMOHHOTO 00pa30BaHUsI.

« www.km.ru/education - yueGHbIe MaTepHabl U cllIoBapu Ha caiite «Kupuit u
Medoauii».


http://school-/
http://school-/
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

* http://ebio.ru/ - DnexTponnbIil yaeOHHUK «bromorusy. ConepxuT Bce pa3aeibl
Ouonorun: 60TaHUKY, 300JI0THIO, AaHATOMUIO U (PU3HUOJIOTHUIO YETOBEKa, OCHOBHI
IIUTOJIOTUU U TEHETHUKH, SBOIOIMOHHYIO TEOPHUIO U SKOJIOTHIO. MOXKET OBITh
PEKOMEH/IOBAH YJalluMCs AJIsi CAMOCTOSTENIbHOM pabOTHI.

* http://www.drofa.ru — Karanor u3narenascta «JIpoday.

» Www.bionet.nsc.ru — THCTUTYT IUTOJIOTUH U TEHETHUKH.

» CB0oOOIHAS 00IIEAOCTYITHAS MYJIbTUS3BIYHAS YHUBEPCAIbHAS HHTCPHET-
SHIIMKJIONEANS, Peai30BaHHas Ha MpUHIKIIax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTb TBOPUYECCKUX yUUTEIICH.

* http://www.medicherb.ru/ - mekapcTBeHHBIC pacTCHHUS.

* http://lekrast.ru/ - nexkapcTBeHHBIE pacTEHUS.

* http://www.flowers.bitrix.ru/catalog/default.asp? - kiraccuukarop pacTeHui.

* http://www.floralworld.ru/ - mup pactenuii.

* http://homeflowers.ru/ - komHaTHBIC pacTeHUs.

* http://www.floranimal.ru/index.php - FLORANIMAL - pacTteHus ¥ )KHBOTHBIE.

* http://gribe.ru/ - rpuoHL.

* http://plant.geoman.ru/ - )xu3Hb pacTeHUIA.

* http://www.plantarium.ru/ - onpeienuTenb pacTCHHIA.

* http://www.ecosystema.ru/04materials/ventana/index.htm - onpenenurens
pacTEHU.

* http://biolka.narod.ru/botan.html - Goranuka.

* http:///cgi-bin/index.pl?idr=704 — Bogopociu.

» http://biouroki.ru/ - ypoku 6uonoruu.

* http://iplants.ru/ - koMHaTHBIC pacTCHHS.

« http:///cgi-bin/index.pl?idr=709 — maropoTHHUKH.

* http://www.flower-design.ru/ - 3enénbie naeu it JoMa.

« http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -
JIAIIAaWHUKH.

* http://gimn6.ru/sites/kids/belkina/index.htm - 6oranuka. TpaBebl.

* http://www.megabook.ru/Rubricator.asp?RNode=3851 - 1ieTKOBbIC pacTEHHUSI.

* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenust KpacHoi
Kuuru.

* http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxwu.

* http://medgrasses.ru/ - sHIMKIONIE NS JIEKAPCTBEHHBIX PACTCHUH.

* http://bio.1september.ru/ - anekTpoHHas Bepcust xkypHaia buosorusi.

» http://tea.volny.edu/index.php - gaii.

* WWW.bionet.nsc.ru — MHCTUTYT NUTOJIOTUU U TEHETUKH.

» CBOOOTHAs O0IIIEIOCTYITHAS MYJIbTHS3bIYHAS YHUBEPCAIbHASI HHTEPHET-
SHIIMKIIONE M, pean30BaHHas Ha mpuHImmax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTh TBOPUYECCKHUX YUUTEIICH.

* WWW.ZZrU.COM — 3aroBeHbIC 30HbI

* http://bird.geoman.ru/ - ITTuier.

« http://invertebrates.geoman.ru/ - Hacexombie.


http://ebio.ru/
http://www.drofa.ru/
http://www.bionet.nsc.ru/
http://www.ru.wikipedia.org/
http://it-n.ru/
http://www.medicherb.ru/
http://lekrast.ru/
http://www.flowers.bitrix.ru/catalog/default.asp
http://www.floralworld.ru/
http://homeflowers.ru/
http://www.floranimal.ru/index.php
http://gribe.ru/
http://plant.geoman.ru/
http://www.plantarium.ru/
http://www.ecosystema.ru/04materials/ventana/index.htm
http://biolka.narod.ru/botan.html
http://cgi-bin/index.pl?idr=704
http://biouroki.ru/
http://iplants.ru/
http://cgi-bin/index.pl?idr=709
http://www.flower-design.ru/
http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html
http://gimn6.ru/sites/kids/belkina/index.htm
http://www.megabook.ru/Rubricator.asp?RNode=3851
http://ecocommunity.ru/rb.php?flag=2
http://www.megabook.ru/Rubricator.asp?RNode=3847
http://medgrasses.ru/
http://bio.1september.ru/
http://tea.volny.edu/index.php
http://www.bionet.nsc.ru/
http://www.ru.wikipedia.org/
http://it-n.ru/
http://www.zzru.com/
http://bird.geoman.ru/
http://invertebrates.geoman.ru/

* http://animal.geoman.ru/ - JKusoTHsble.

* http://fish.geoman.ru/ - PrIObL.

* http://www.gbmt.ru/ - I'ocynapctBennbiii buomornyeckuit myseit um. K. A.
Tumupszesa. Bupryansubie skckypcun: JKUBOTHBIE B MU(Dax U JIeTeHIaX,
JXuBoTHbIe-cTpouTenu, 3ab0ta 0 moromctBe, OnacHsie )xuBOTHBIE. [[udppoBbie
Koruu GoHIa My3esi MOTYT ObITh UCIIOJIb30BAHbI B KAUECTBE WILTFOCTPAIIU Ha
YPOKax U pEKOMEHIOBAHbI JIsi CAMOCTOSITEIIbHON paOOThI IPH U3YYCHUN MUPA
KHUBOTHBIX.

* http://www.moscowz00.ru/ - MoCcKOBCKHit 300T1apK.

* http://www.paleo.ru/museum/ - ITasecoHTONIOrHUECKUN MY3€CH.

* http://zmmu.msu.ru/ - 3oosiornueckuii My3eii MOCKOBCKOTO YHUBEPCHUTETA.

« http://iceage.ru/ - Myseii-teatp «Harir e THUKOBBIH IEPUOI.

» www.zooclub.by — mopran o momManiHux KUBOTHBIX.


http://animal.geoman.ru/
http://fish.geoman.ru/
http://www.gbmt.ru/
http://www.moscowzoo.ru/
http://www.paleo.ru/museum/
http://zmmu.msu.ru/
http://iceage.ru/
http://www.zooclub.by/
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