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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro npeamera «bronorus» U OCHOBHBIX MOJIOKEHHUH (perepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 knaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriiacHo
noyioxkeansiMm PI'OC COO mnpodwinbHbIE y4eOHBIC MPEAMETHI, M3ydacMble Ha YrITyOJIEHHOM
YpOBHE, SIBISIIOTCA CrocoOoM auddepeHnanuym oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
001muM, cpeTHuM MpoeCcCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMsi KaxIblid U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUe
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTM HayyHOrO 3HaHUf,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHUEH, CTIOPTOM HJTH BOCHHBIM JICJIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeIU U 3a1ad4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeeisIeT 00s13aTeIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM U TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcsa. B mporpamMmme mo OMONOTHU peai30BaH MPUHIUTI
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBJICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OUOJIOTHUECKUX
3HaHWM, OpPUEHTHPOBAHHBIX Ha (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBIEHUIl O 3J0poBOM oOpa3e KH3HU, Ha BOCIHUTAaHUE
OepeXKHOr0 OTHOIICHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamme nmo 6MOJIOrumM TaKxke
MOKa3aHbl BO3MOYKHOCTH ydeOHOro mnpeameta «buosorus» B peanuzanuu tpedoBanuii GI'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM pe3yJibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOYYAIOUIMXCS MO
OCBOCHHUIO COJAEpKaHMUsSI OHOJOTHYECKOro 00pa3oBaHUSI Ha YPOBHE CpeJHEro oOIero
o0OpazoBaHwUsI.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs o >KUBOH MPHUPO/ie, OCHOBAX MOJIEKYIIIPHON U KJIETOYHON OMOJIOTHH, SMOPUOJIOTUN
U OWOJIOTUM Pa3BUTUSA, T'E€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buomnorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJIFOTOBKY O0yYaroIuxcs K NocieIyoeMy NoJy4eHN0 OMOJIOTHYEeCKOT0 00pa30BaHMs B By3ax
U OpraHM3alusAX CpelHero MpogdeccuoHaIbHOro o6Opa3oBaHusa. OCHOBY €ro coJep:KaHus
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10-11 kiaccax 3Tu 3HaHHS MOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIEHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJB30BATh KaK OPUEHTHUPHI s



nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYYEHHBIMH 00YYaIONTUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mporpammbl Mo ydeOHOMY mpeaMery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHUS OHUOJOTUYECKOTO pazHOOOpa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTyaIM3HPYIOTCS 3HAaHUS OOYdYalomMXCsl MO0 OOTaHUKE, 300JI0TUH, aHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acCMeKTax
Oouonornueckux 3HaHWi. [l pa3BUTHA M NOJJEpXKaHUS HHTEpeca 00ydarommxcsi K OMOJOTun
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnacTu OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alldU >KUBBIX CHUCTEM
Pa3HOTro paHra u NpuoOpeTeHre YMEHHUI UCII0JIb30BaTh ATH 3HaHUS B (GOPMHUPOBAHUM HHTEpeca K
onpenenéHHoil obnacTu MpodecCHOHATBHOM NEATEIbHOCTH, CBS3aHHOW C OHWOJIOTHEH, WIH K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTrkenue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha yrmyOinéHHOM ypoBHE
obecrieunBaeTcs PelIeHuEeM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BU]L,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYaloluxcsi ¢  METOJAaMHM  TO3HAHHWS  JKHUBOM  MPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HayK (MOJIEKYISIPHOUM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTUH,  TMAJEOHTOJOTHUH, OSKOJOIMM); METOJAAMU  CaMOCTOSTEJIBHOTO  MPOBEJEHHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIroAeHue, H3MEpEeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOyYaIONIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIUIO; TOIb30BATHCS OMOIOTHYECKON TEpMHUHOJIOTHEH U
CHUMBOJIUKOM; YCTaHABIIMBATD CBS3b MEXK/IY Pa3BUTHEM OHMOJOTHUHU U COLUATBHO -9KOHOMHYECKUMU
1 9KOJIOTUYECKUMU MTPOOIeMaMu YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH JIEITETLHOCTH IO
OTHOLIECHUIO K OKpYKaloIled MNPUPOJHONW cpelae, COOCTBEHHOMY 3J0POBBIO M 3/I0POBBIO



OKpYXAIOIIUX JIIOZel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(GUIAKTHKH HHOEKITHOHHBIX
3a00JIeBaHMIA, MpaBWIa TIOBEIEHUS B TPHUpOJE U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BBIYANHBIX CUTYalUAX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIC HAYYHBIE OTKPBITHUA B 00JIACTH OHUOJIOTHH;

pa3BuUTHE y 00YJaIOUINXCS MHTEIUICKTYya bHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBAaHUS, TPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (POPMHUPOBAHUE HKOJOTUYECKOH, TCHETHUECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpPaHbl BHUJIOB, AKOCHCTEM, OHOChEpHI),
COXPAaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (COOM0AeHusT Mep
npoduIaKTUKH 3a00J€BaHN, 0OecCTIeUeHE O€30TTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BhIYAHBIX
CUTYaIllUsIX IPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHHS OMOIOTHIECKIX
3HaHUM U YMEHHN B IIOBCEHEBHOM JKHU3HU;

CO3JJaHME YCIOBHM Ui OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOIIPENICNIEHUIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEPECAMHU U HOTPEOHOCTAMHU
peruoHa.

OO0miee 9MCIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OMOJIOTHH Ha YriIyOJICHHOM YpPOBHE
cpenHero oomero oopasoBanus, coctabisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezem0),
B 11 xmacce — 102 gaca (3 4aca B HezIemIo).

OT100p opraHu3alMOHHBIX (POPM, METOZOB U CPEACTB 00yUEHUs OMOJIOI MU OCYILECTBIIAETCS
c y4éToM cHenu(UKH ero cCoAepKaHus U HAIMPABICHHOCTH HA MPOJOJDKEHUE OMOJIOTHYECKOIO
00pa30BaHus B OpraHU3aLUAX CPEJHETO MPO(ECCHOHAIBHOIO U BBICIIEr0 00pa30BaHMU.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUM OMOJIOTMM Ha YriayOJ€HHOM YpOBHE SIBISETCA
IIPOBEICHUE JIa0OpaTOPHBIX M THpakTUdeckux paboT. Takke yuacTHe oOydaromuxcs B
BBITNIOJIHEHUH IIPOEKTHBIX U y4eOHO-HCCIIE0BATENBCKUX paO0T, TEMATHKA KOTOPBIX OIpeAesIeTCs
yUUTEJIEM Ha OCHOBE UMEIOLIMXCSI MaTepUaIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX IPUPOTHBIX
YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cszannbie ¢ 6uosorueil. 3HaueHue OMOJIOTUN B MPAKTUYECKOH eI TEIbHOCTH
YeJIOBEKa: MEJIUIIMHE, CETLCKOM X035UCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TIPUPOIHL.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Memnnens, B. U. Bepnanckuii, U. I1. [1anos, Y. 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononorun. CBONMCTBA KUBBIX CUCTEM: €TMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KMBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUsI MaTepuu. Hayku, u3zydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLINH.

N3yuenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCUMOU
nepemeHHol. I[lnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonarue BoIOOpPKHU U €€ J0CTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYECKHE CUCTEMbI»,
«CBONCTBA KUBOU MaTepun», «YPOBHU OPraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBbI OPTaHOB YEJI0BEYECKOTO OpraHnu3Ma», «buoreoueHos»,
«buocdepa», «MeToabl U3ydEHUS )KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYI0BaHUE ISl TPOBEACHUS HAOTIOACHUN, U3MEPEHHI,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJEKYISIPHOM H KJIETOYHOW OHOJIOTMH: MHKPOCKOMUS, Xpomatorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepHATBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAJIEMEHTHI. Bosa u €€ poJib
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moisekynbl. [lepBuuHas cTpykTypa Oeinka, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrieBoapl. MoHOCaXapuabl, IUCaXapUIbl, OJMTOCAXapU bl U TIoJMcaxapu bl OOIIuii m1aH
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonornueckue QyHKIINN YIiIeBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kimaccudukanuss — TUNUmoB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonorndeckue Gynkiuu munuaos. O0mue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunuun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
buomonexyn u ux Komniexcos. KomnovromepHulil Ouzatin u opeaHudeckuil CuHme3s OUOMOJIEKYL U UX
HenpupooHbvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«PacrpeneneHne XuMU4YECKUX IEMEHTOB B XKUBOW ITPUPOJIE».



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpPOEHUsl TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KiIeTOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (auddys3us, obneru€nHas audQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
Crpykrypa v QyHKIUU KIETOYHON CTEHKU pacTeHUH, TpHOOB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3auMocBs3b OJHOMEMOpPAaHHBIX OPraHOWAOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0sicu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u 2emepoxpomamut. benku XpomaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaThl OaKTepualbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPO(HBIN U reTepoTPOPHBIN. YUacTHe KUCIOPOIa B OOMEHHBIX Mpolieccax. JHEPreTuIecKoe
obecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuii KIeTo9yHoro Meradonu3ma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPTraHMYECKUX KaTallu3aTopoB. benku-akTUBaTOpHI U
OeNKHU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nU2MeHmsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporecce potocunte3a. CBeToBas U TEMHOBAs
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIONINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Anaspobubie opranu3mMbl. Buasl Opoxxenus. [IpogykTsl OpoKeHHs U UX HCIOJIb30BaHUE
4el0BEKOM. AHa’3pOOHbIE MHMKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJIOTUM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe OKucCIeHUE, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHApPUN B mpoueccax
ouonorunueckoro okucienus. Lukinyeckue peakuuu. OxucnuTenbHOe GHOCPOPHUIHPOBAHUE.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. [lpeumyiiectBa a’poOHOrO myTh OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBICHHS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/I3ydeHne KaTaTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMUJIa3bl WM KaTalasbl)y.



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KIETKAX.

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomuwl 2enog. Perynanns oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHrle 3a00s1eBaHus YeoBeKa, )KUBOTHBIX, pactenuii. CI11 /], COVID-19, counansHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonocuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTHUIApPaUIeIbHOCTh. MexaHu3m
peruukanuu JTHK. Xpomocomsl. CTpoenue xpoMmocoM. Ternomepsl 1 Tesiomepasa. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuoTWIl. J[MMIOUTHBIA M TarmouAHbIN Habophl XpomocoM. ['oMosiornuHbie
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuUeckoro nukina kiuetkd. [IporpamMmmupyemasi kietoyHass TuOenp —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIA MUK KICTKW», «Muto3», «CTpoeHHe XpOoMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHasg, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHu )KUBOTHBIX U UenoBeKa. THUIIbI dKUBOTHBIX TKAHEW: SMUTENHANIbHAS, COSIMHUTENIbHAS,
MblleyHasi, HepBHasi. OCOOEHHOCTH CTpOeHHUs, (QYHKIMI U pacrlojoXKeHUs TKaHel B opraHax
KUBOTHBIX U YeJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMU OpraHoB U CUCTEM OPIraHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CkeneTsl 0 JHOKJIETOUHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUIIbI COSMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KT'YTUKOBOE, pPECHHYHOEe. J[BIKEHHWE MHOTOKIETOYHBIX PACTEHUM: TPOMU3MbI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Mutanue opranuszmoB. [lormomieHne BOAbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusimu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBAPEHUE.
[Tutanue MO3BOHOYHBIX KUBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO Tpakra. [lumieBapurenbHbIe
xeunesbl. [IummeBapuTenbHas cucTemMa 4esioBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razos uepes
MOBEPXHOCTh KJIeTkH. KoxkHoe apixanue. JlprxaTenbHas moBepxHOCTb. JKabGepHoe U NErodHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONUTaromuX. Perynsaus apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCHOpPTHBIE cUCTeMbl pacTeHuil. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa u e€ opranbl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Ceppie, KpOBEHOCHBbIE COCYIAbl U KpoBb. Kpyru kpoBooOpaiieHwHs.



OBOJIIOLMOHHBIE YCIO0KHEHUSI CTPOEHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutenbHbie Bakyosnn. Opransl Beiienenus. uibrpanus, cekpenus 1 00paTHOE BCaChIBAHUE
KaKk MEXaHM3MBbl DPAaOOTBI OpPraHoB BbIneNeHUs. CBS3b IOJIOCTH Tella C KPOBEHOCHOW W
BBIJICJIUTEIIBHON cHCTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. [louku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y Opranu3MoB. 3aluTa y 0JHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuil U LUCTHI
MpocTeHMX. 3aliuTa y MHOTOKJIETOuHbIX pacTeHuil. Kyrukyna. CpeacrtBa mnaccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMmyHHas cucrema denoBeka. KieTouHbIi M TyMOpaJbHbIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpokIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200J1€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCIOXHEHUE CTPOEHUS] HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTIeENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['ymopanbHas perymsauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI U HMX TOpMOHBI. [lelicTBue ropmMOHOB. B3anMOCBA3b HEPBHOW H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucremor», «Ctpoenue credns», «CTpoeHHE JTUCTOBOM IUIAaCTUHKWY», «TkaHU
XKUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenuTenpHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIILb, « MMyHUTET»,
«KumeuHnonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHasg cucrema nrtuny, «HepBHas cucTeMa MIIEKONUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuE JUIsl IEMOHCTPAIIMH TOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacillerIeHus
Kpaxmasia U OelKoB MoJ JeicTBueM (hepMeHTOB, 000pyIOBaHHE IS JEMOHCTPAIMU ONBITOB 110



W3MEPEHUIO0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBUKECHHUW, MOIEIH
rOJIOBHOI'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYISA U, (PparMeHTaIHs], KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3BuThe. ['amerorenes y ;kuBoTHBIX. [losoBeie sxene3bl. OOpa3oBaHue
1 pa3BUTHE MOJOBBIX KIeToK. CriepMaToreHe3 u ooreHes. CTpoeHne NOJOBBIX KIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHnorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenesz — 0o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Craguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuMepe JATryiikH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIEBble JUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JHCTKOB. B3anMmHOe BiusHUE dYacTel
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHIYKLINS). 3aKJIa/iKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BriusiHue Ha SMOpHOHANIbHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct u pasButue xuBoTHBIX. [locTomOpuoHanbHbl mnepuoa. [Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NMPSIMOTO U HEMPSAMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl peryasiiuu pocTa KUBOTHBIX M 4yenoBeka. Cranuun
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uernoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3zmHoxkenue u pazputre pacteHui. ['amerodut u ciopodut. Meio3 B )KM3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue criop B mpoiiecce Meio3a. [lamerorenes y pacrenuid. OioJ0TBOPEHUE U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOMHOE OIUIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxemsl: «BereratuBHOE pa3MHOKeHUE», « THUMBI OECIONOr0 pa3MHOKECHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amertorenes», «CTpoeHHE SULEKIETKH M CIIEpMaTO30UAa»,
«OCHOBHBIE CTaIuU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3zBuTHe», «Pa3BUTHE MAICKOTO )KYyKay,
«Pa3Butne capaHun», «Pa3BuTue JnATYymIKM», «/BOMHOE OIJIOJOTBOPEHHE Yy ILIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJIBHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM KanycTbl», <« KM3HEHHBIN IIUKI MXay, < KU3HEHHBIN IIUKII TANIOPOTHUKAY, « X KHU3HEHHBIN
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

WcTopus cTaHoBiIEHMS U pa3BUTHS T€HETUKU Kak Hayku. PaboTel I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YUE€HBIX B pa3BuTnu renetuku. Padotsr H. K. Konsrosa, H. U.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETHUUECKUE MOHITHUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJuI€IbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKHUM, MOJIEKYJISIPHO-T€HETUYECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina kak 00bEKT TCHETHICCKUX HUCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaens — 3aK0H e IMHO0Opa3usi THOPUIOB
nepBoro nokoJieHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHienst — 3aKOH pacIllleTIeHUs
npu3HakoB. LluTojormueckrie OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHus. ['Hmoresa 4HMCTOTHI
ramer.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIA MEXaHHM3M OIpPEACNICHUs Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE JIEWCTBHE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(bU3HOJOTMYECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX QyHKIHH. [ eHeTHYecKne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — MApa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI M U3MEHEHHUsS HACIEICTBEHHOW MHGOpPMAIMN B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBelii 1 BTOpoil 3akoHBI Menzaens», «Tperuii 3akon Menuemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN aJUIENNU3M», «B3anMOIeICTBHE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacjeA0BaHus NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMK CLEIJIEHHOTO HACJIEIOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

Monudukanronnas u3MeHYUBOCTh. Posib cpeabl B (popmupoBaHUM MOU(UKAITIOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
TFeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuumBocTH (H.M. BapwioB). BHesnmepHas W3MEHUYMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meio3y, «OrmnoaoTBopenuey, «I enernueckue 3ab60aeBaHus
yesoBeKay, «Bunpl myranuii».

O6opynoBaHue: XuBble W repOapHbIe SK3EMIUISIPhl KOMHATHBIX PAaCcTEHUH, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTuuyeckas padora «Myrauuu y 1po30(uibl (Ha TOTOBBIX MUKPOIIpENnaparax).

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YKciie ¢ moMoupto [11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHYECKUX 3a00JIeBaHMM ueloBeKa. MeIMKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (HakTOpBI MOBBIIICHHOW YYyBCTBUTEIBHOCTH YEIOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JJaHUU COPTOB PACTEHUI U IOPOJ )KMBOTHBIX. COPT, MOPOAA, IITaAMM. 3aKOH TOMOJIOTHYECKHUX
pAoB B HacieAcTBeHHOW m3MmeHunmBocth H. M. BaBuiioBa, ero 3HaueHue AJis CEIEKIIMOHHOMN
paboTEHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTaHue Mpou3BOAUTENECH TO MoToMCTBY. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTalUd Yy KYyJAbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30Banre TeHOMHOTO peaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK s momydenus
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U MX JAUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIAVUULEHUSI CYUWEeCmMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOOOpa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHMM M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIH y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTEepUCTHKA. TpaJulMOHHAs OMOTEXHOJOTHs: XJIeOOoIeUeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMH M  MHCTPYMEHTOB  IIE€JICHANpPABIECHHOIO  WM3MEHEHHs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuaumszanus U coMatudeckuil sMmOpuorenes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus AHLEKIETOK U KIIOHUPOBaHUE KUBOTHBIX. METO ] TpaHCIUIaHTALIMU SAEP KIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOGAHUS U  MUKDOKIOHANLHO2O — DASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHbix JIHK. Cozoanue mpamnceennvix opeanuzmosg. JIOCTHIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa000MHBIH aHaNN3, FTEHOLIEHTPUYECKU aHAIU3 MPOTeoMa YeIoBeKa /ISl OLIEHKH COCTOSIHUS
ero 3710poBbs. Mcrosb30BaHNue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nounxenepus
Ui pa3paboTKH (hyH/IaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHM, CO3JaHUSI KOMITJIEKCHBIX
TKaHeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIIUHTa A pPelleHu st
3a/1a4 NEPCOHAN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BaHUS YEIOBEKa U K UBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopust Y. [apsuna. [Ipeanoceuiku BO3HUKHOBEHMS JapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmrnenue cuaTeTndeckoit Teopuu dBoitonuu (CTI). HelrpanbHast TeOpUst SBOJTIOIHH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krobe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCTIOCOOTICHUIN Y PACTEHUI U KHUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema Mapuipyra nyremectsus Y. lapsunay, «Haxoaxu Y. Japsunay,
«Dopmbl 60pHOBI 32 cymiecTBoBaHue», «[loposl romybdeit», «MHoroodpasue KylIbTypHBIX (hopm
KarmycTb», «Ilopojbl JOMAaIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHUJOB (mo Y.
HNapBuny)», «Cxema COOTHOUIEHMS JBWXKYIIMX CHJ 3BOJIOLUNY», «OCHOBHBIE IMOJIOKEHUS
CUHTETUYECKOH TEOPUU IBOJTIOLIUNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. I3mMeHeHne reHooHaa MOMyISIIMKA Kak
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KombOunatuBHas n3MeHYUBOCTh. [[peiid reHoB — ciydyaiiHble HeHAINTpaBJIEeHHbBIEC N3MEHEHUS YaCcTOT
aitenedt B nomymsiiusax. Dddekt ocHoBatens. Ipgexkm oymouiiounoco copaviuika. CrudiceHue
2EHeMUYecKko20 pazHooopasus. npuyunsl u cieocmsus. Ilposenenue sgpgpexma opetipa eenos 6
oonbuwux u manvlx nonynayusx. Murpauuu. M3omsims nmomymsinuii:  reorpaduueckast
(mpocTpaHCTBEHHAs ), OHOJIOTHYECcKas (Perpo yKTHUBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Iprcnoco6aeHHOCT, OPraHu3MOB Kak pe3ylibTaT MHKPOABOJIIOLMU. Bo3HHKHOBEHHE
pucnocobaeHuii y opranuzMoB. ApoMopdo3bl 1 uanoagantauuu. [Ipumeps! npucnocobaeHuil y
OpraHu3MoB: MopQojoruueckue, (HU3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOIIOIHH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JnuTeabHOCTh 3BOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(hopMHUPOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U c11OCOObI OOpBOBI C HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabmuie! u cxembl: «MyTallmoOHHAsS U3MEHYUBOCTLY, «[loMyIsIIIMOHHAsA CTPYKTYpa BUAAY,
«CxemMa mposiBleHHs 3akoHa Xapau—BaitHOepra», «/IBHKyliHe CHIIBI  SBOJIOIHI,



«OKOJIOTHYECKasi M30JAIMA TOMYISAIUNA CceBaHCKON (opemny», «['eorpaduueckas H30IALUSA
JIMCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHbIe BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «Kusble HCKOIIa€MBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpadpuueckoe BUAOOOpa3oBaHWE TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX MPHUCIIOCOOIEHNH, Yydyena NTHI] U 3BEepe pa3HbIX BHJIOB, repbapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'eneTnyeckue MeXaHU3MBI DBOJIIOLMM OHTOICHE3a M IOSBICHHUS 3BOJIIOLUOHHBIX HOBILECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PUIIOTEHETUYECKHX JIEPEBbEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkelb.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
Pa3BUTHs TO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOrMYHbIE U aHAJIOTUYHBIE OPTaHbD, «PyIUMEHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbl 4YEJIOBEKAa M IIMMIAH3e», «[JlaBHbIE HampaBJICHUS
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

O6opynoBaHue: KOJUJIEKIMM, TepOapuu, MYJISKH HMCKOINAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4Hble TPEACTaBICHUS O 3apOKJAEHUM JKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumudeckasi dBOJIOLUS. AOHOTCHHBI CHHTE3 OPraHHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoOMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runore3a nepBuynoro OympoHa Jlx. XonneitHa, reHetmueckass rumnoresa I
Ménnepa. Pu6osumsl (T. Yek) u runortesa «mupa PHK» V. I'mnbepra. @opmupoBanue memMOpan
Y BOBHUKHOBEHUE IPOTOKJIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKaia: 30Hbl, 3pbl, IEPUOIBI, IOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrennii Ha cymy. [losiBIeHre CHOpOBBIX pACTEHMI U 3aBO€BaHUE UMHU cylin. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie X0proBbie
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IepruoJaM: apXxeu, MpoTepo30i, Majaeo30il, Me3030H,
KaitHOo301. OO0Ias XapaKTePUCTHKA KJIMMaTa U reoJIOTHIecKuX mpoieccoB. [losiBnenue u paciser
XapaKTEepHBIX OPraHU3MOB. YTriieoOpa3oBaHHUE: €ro YCIOBHUS M BIUSHUE Ha Ta30BbIi COCTaB
aTMoc(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpHU3UChl mpouuioro. ITpuumubl M cieacTBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoKJieHus xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbl HeopraHu4ecKon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema 00pa3oBaHUs SyKapuoT MyTéM cuMOuoreHesay, «Cuctema >xuBoit npupoas», «CTpoeHne
BUpYyca», «Apomopdo3sl pacTeHmit», «PuHMODUTEY, «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTouHble BOJOpocHn», «Mxu», «llanopoTHukn», «l'010CEMEHHBIE pPAaCTEHUSD,
«Oprasbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTUSA KHUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «[Ipocreitmne», «Kumeunononoctueie», «llnockue vepBu», «HI€eHUCTOHOTHEY,
«Prp10B», «3emHOBOIHBIEY, «[IpecMbikatomuecs», «[Ituiely, «Mnexkonutaromuey», «Pa3Butue
JKU3HU B apXeuckou spey», «Pa3BuTue XU3HU B NPOTEPO3OUMCKOM 3pe», «Pa3BUTHE KU3HU B



1aJIC030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030UCKOU 3pe», «PasBUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHasi CUCTEMa OPTraHUYECKOTO MUPay.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQXKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WIJIOKOXKUX, CKEJIEThI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeda MTHUIl U 3BEPEH, KOJUIEKLIMH OKaMEHEIOCTEH, MOJIE3HbIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4EHHIO a0MOTEHHOI0 CUHTE3a OpPraHMYECKUX COEAMHEHUH B IEPBUYHOM aTMocdepey.

JladopaTtopHasi padora «/3ydeHue u ONUCaHWE HCKOMAEMBIX OCTATKOB JPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «3ydueHre ocoOeHHOCTEN CTPOEHNUS paCTEHUI Pa3HbIX OTIEIOB.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTE CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl 1 3aaun aHTpPONOJIOTHU. METoAbl aHTPOTIOIOT M.

CraHoBJI€eHHE TIPEACTABIECHUN O MPOUCXOKICHUM YelIOBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKa C JKMBOTHBIMHM: CpPaBHUTEIHLHO-MOP(OIOrHUECKUE,
aMOpHosIoTUYeCKre, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOXOK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxymue cuitbl ((pakTopbl) aHTPOIIOTeHE3a: OMOJIOTHYECKHE, COMalibHbIE. COOTHOIIICHUE
OMOJIOTMYECKHX U COIMATBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaIUM aHTpoIIOreHe3a. PaHHKe YenoBekooOpa3Hbie 00e3bsiHBI (ITPOKOHCYIIBI) |
paHHUe TOHTHABI — OOIIMe MPEIKHU YeI0BEKOOOpa3HbIX 00€3bsH U JtoJel. ABCTPaJIONMUTEKH —
JIBYHOTHE MPENKu Jroaei. YelnoBek yMenbld, MepBble M3TOTOBICHUS Opyaud Tpyda. YenmoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKUi
KaK BUJ JIIOJEH XOJIOAHOTO Kiumara. YeraoBeK pa3yMHBIH COBPEMEHHOTO THIIA, AEHHUCOBCKUN
4eJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIIOLUS COBPEMEHHOI0 4ejioBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
Myranuonssiii iporiecc U noaumopdusm. IlonynasuuoHHble BOJIHBL, Apeiid TreHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbmive pacel: eBpomeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAallbHAsI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o rmiaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSTENBHOCTh pacusMa. [IprucrnocobneHHOCTh YenoBeka K pa3HbIM YCIOBHUSAM OKPYXKaIOIIeH
cpensl. BnusHue reorpaduyeckoil cpeasl U Apeida reHoB Ha MOPGOIOTHI0 U (HU3UOIOTHIO
4eJI0BEKa.

MeXIuCIUIUIMHAPHBIE METOAbl B (u3uueckod (OMOJOTHYECKOM) AaHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buocouuaneHple  WCcleOBaHUS ~— NOpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOSBOJIIOLUU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IHoptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmuier u  cxeMbl: «METOIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsHBI», «CKENeT 4YeloBeKa W CKeJNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIllME€ CHJIBI QHTPOIOTEHE3a», «DBOJIOIMOHHOE JAPEBO  YEJIOBEKAY,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpAMOX0oIAuny», «IeHUCOBCKUM YEI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexay.

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUaIbHON KyJIbTYpbl IIPEIKOB
4eNoBeKa, pernpoayKiuu (pororpaduu) KapTHH ¢ MUDOTOTHISCKUMHU U OHOICHCKIME CIOKETaMU
MIPOUCXOXKICHUS 4YeoBeka, (oTrorpaduu HaxOJOK HCKONAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET
4eJl0BEeKa, MOJEb Yeperna 4ejloBeKa M yeperna HIMMIIaH3€, MOJIENb KUCTU YeJIOBEKa U KHUCTH
[IMMIIaH3€, MOJENN Topca MPEIKOB YEI0BEKa.

JladbopaTtopnasi pabora «/3yueHue OCOOEHHOCTEHl CTPOCHHSI CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeIOBEKay.

Tema 6. Ikos10rus1 — HAYyKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB 1 HA/IOPraHU3MeHHbIX
CHCTEM C OKpY:KawoLei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonel skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojenupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKpPYKaIOLEH CpeJibl: JOKAIbHBIMH,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3HaUYECHHE SKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBAa CBA3€H YeNOBEUeCTBA C MOpUPOJoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pyase, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipr 1 cxeMbl: «Pa3nensl skonorun», «Metonsl sKoIorumn», «Cxema MOHUTOPUHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmbl U cpejaa 0OMTAHUSA

Okonorudeckre  (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abmoThyeckue, OuOTHUECKHe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux (akropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dKonoruueckuit dakrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIBl PACTEHUHM W KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproan3m.

Temnepatypa kak skonoruueckuil ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid Mo OTHOIIEHHIO K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3EMHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruveckne purMel. BHeniHne 1 BHyTpeHHHE pUTMBL. CyTOYHBIC W TOJIUYHBIC PUTMBIL.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuznennoie (GOpPMBI IKUBOTHBIX: THAPOOHUOHTHI, TEOOHMOHTHI, a’3pOOHOHTHL. (OcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumMonelcTBUA  (TONHYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl u cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», «IKOJIOTHIECCKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IIMPOKOJIMCTBEHHOIO JIeca», «DKOCUCTEMA XBOMHOTO Jieca», «llemu nuraHusy,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJUIEKIIUU TETIONI00MBBIX, 3MMOCTOMKHIX, MOPO30yCTOMUMBBIX PACTEHHI,
gy4yena TTHIl M 3BEpei, repbapuu pacTeHWid, OTHOCAIIMXCS K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIIKX B Pa3HBIX
cpenax, TrepObapuM M KOJUIGKIMH pACTeHHMM U  JKMBOTHBIX, OOJaJaloOUIMX 4YepTamu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUU JKHU3HM, TepOapuu U KOJJICKIUU
PacTeHM U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIHMH KUBOTHBIX, YUaCTBYIOIIHX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIEPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpenbl, GU3NYECKUX OaphbepoB U OCOOEHHOCTEH OMOJIOTHM BHJIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YHCIIEHHOCTh, TJIOTHOCTh, BO3pAacTHAas W TOJOBas CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKonoruveckasi CTpykTypa mnomymasuud. OleHKa YUCIEHHOCTH MOmyisaiuu. J(nHamuka
MOMYJSIIAK U €€ perynsnus. buotuueckuil MoTEHIMAT TOMYJSi. MoaeaupoBaHue TUHAMUKI
nonymsiuu. KpuBble pocTa YMCICHHOCTH momynsiuu. KpuBble BbDKHBaHHS. Perynsmus



YHUCICHHOCTH TOMYJSIIUKA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nonynsuui. Apeansl BUIOB. Buabl M HUX KU3HEHHBIE CTPATErHUU.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKHU MOMYIsun», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «[IpucmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnau). DyHKIMOHANBHBIE OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENN HKOCUCTEMBI. bromacca v npoayKius. DKOJIOrHYeCKUe MUPAMHUIBI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBHuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOT€HHbIE BO3JCHCTBUS Ha cykueccuu. KiimMakcHoe — cooOmIecTBO.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHOS.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunanTponuzanus TropoJckoi ¢dayHbl. buomornyeckoe M XO3SHUCTBEHHOE 3HAuUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMO/ICHCTBUI OpPraHU3MOB B 9KOCHUCTEMAX.
Ponv rackaonoeo agpgpexma u 6u006-30ugpuxamopos (kirouesvix 6u008) 8 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEKHBIMH 3KOCHCTEMaMH. Y CTOWYMBOCTD
OPraHM3MOB, MOMYJSALMM M DKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX M aHTPOIOIEHHBIX
BO3/ICHCTBUN.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jeca», «DyHKIHMOHAIBHBIE TPYIIBI OPraHU3MOB B HIKOCHUCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuia s3ueprun», «OdpazoBanue 6onotay, «llepBuunas cykueccus», «Boccranopnenue jgeca
MOCTIE MOKapay, «IKOCUCTEMA 03€pay, «ATPOIICHO3», «KpyroBopoT BemiecTB U MOTOK SHEPTUU B
arporeHosey, «IIpumepsl ypOoIskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuy KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUN, aKBaPUYyM KaK MOJIEb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKeKypeust «IKCKypcHs B TUIIMYHBINA OHMOTEOIeHO3 (B AyOpaBy, Oepe3HsK, €lIbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o onocdepe B Tpynax 3. 3tocca. Yuenne B. WM. Bepnaackoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCTHIHU, TPOTIMUECKUE Jieca,
BbICOKOTOpbs. Kinmar, pacTuTeNnbHbIN U )KUBOTHBIM MUP OMOMOB cymin.CTpyKTypa U QpyHKIUS
YKUBBIX CHCTEM, OIIEHKa X PEeCypCHOr0 MOTEHIMana 1 OnocepHbIX (YHKIIHIA.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmn», «KpyroBopor a3zora B npupoae», «Kpyrosopot
yriaepoza B npupoze», «KpyroopoT kuciopoaa B mpupoae», «KpyroBopot Boabl B PUPOJE»,
«OcHOBHBIE OMOMBI cyminy, «Knumaruueckue nosica 3emuny, «Tynapay», «Taiiray, « CMenanHbIif
necy, «lllupokonucTBeHHsli necy, «Cremnby, «CaBanHay, «[lycteiaay, « Tponrueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomias cpeaa

DKOJIOTUYECKHE KpU3HCHl W HMX Npu4YuHbL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHHe BOIHOM cpenibl. OXpaHa BOIHBIX
pecypcos. Pa3pymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.

AHTpONOTreHHOE BO3/IeIICTBHE HAa pACTUTENbHBIN U dKUBOTHBIA MUpP. OXpaHa pacTUTEIHLHOTO
U OKMBOTHOTO MMpa. OCHOBHblE MNPHHLUMIBI OXpaHbl Mpupoasl. KpachHele kHUrH. Oco0o
oxpansiemble npupoanslie Teppuropun (OOIIT). botannueckue caibl U 300J0TMYECKHE MAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOIO Pa3BUTHS YeJOBEUECTBAa U MpUpobl. PannonansHOe
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe Ouojormyeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX KOJOTMUECKHX KpU3HUCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCca
U €ro BEpPOSTHBIE TOCIIEICTBUSL.



Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. Buonoeuueckoe pasnoobpaszue u dbuopecypcol. Hayuonanvhvle ungopmayuortsie
cucmemsl, obecneyusaowjue O0OCMYn K UHQGOpMAyuu no COCMOAHUIO OMOENIbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeabuIUMayul IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arpsi3HEHHE THAPOChHEphD»,
«3arpsizHeHHe MOYBbD», «[lapHuKOBEIA 3P PekT», «Oc000 0XpaHIEMbIe TPUPOTHBIC TEPPUTOPHI,
«Moien ynpaBJisieMOTro MUPay.

Ob6opynoBanue: ¢potorpaduu OXpaHseMbIX paCTeHHI 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSITEIBHOCTH W CaMOONPEICICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATbl OCBOCHUA ITPOrpaMMBEI 11O OHOJIOTHH JOCTUTAKOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CIIOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOT0  OTHOIICHHUA K  KyJbTypHOMY  HACIEIUI0 U TPaJUIUSIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAlUid, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JAEATEIHHOCTH MPHU CO3/IaHUU YY€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBAaTh B CBOUX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3a/1a4, YBKUTEIHHOTO OTHOIIEGHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U MTaMSITHUKAM MPUPOIbI, TOCTIKEH UM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUST OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHas YOS IEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAITUIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh HA
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAIULIUAIMU HapoJ0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOIO BO3ACUCTBUS KUBOM IPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peaju3alus 3J0pOBOro u 6e3omacHoro odpasza >ku3HH (310pOBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTU TMpaBWJI HWHAMBUAYAJBHOTO M KOJUJIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESTEIbHOCTD;

WHTEpEC K Pa3jMyHbIM cdepaM MpoPecCHOHATBHON NEeSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTHUECKUX MPoOIeM U MyTel UX PeLICHHUS;

CIOCOOHOCTh HMCIIOJIB30BAaTh MPHOOpEeTaeMble NPU U3y4eHUU OWOJIOTUU 3HAHUSA U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIECHHBIX HAa COXPAaHEHUE PAaBHOBECHSA B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIMUX BpEI OKpYXKaIoLIed MpPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOrO SKOJIOIMUYECKOTO MBILIUICHUS, AKOJIOTUYECKON KYIbTYpbI, OIbITa
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JIEATEIbHOCTH 3KOJIOTMYECKOW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU LEI0CTHOTO MPEICTaBICHUs 00 OKpY KaroIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU Ui COBPEMEHHOW IMBIIJIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTMYECKHX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMble 3HAHUS I aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOIIMXCSA MAHHBIX C IENbI0 MOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWMOJOTMYECKUE 3HAHWS JJS PelIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIMBUIYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mnpenmera «buosorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIC
(MexTpeAMeTHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAOB IIO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKax (BeIIIeCTBO, OHEpTIH-,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAOIIOEHNE, W3MEPEHHE, HKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHbIe NieiicTBHs (NIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00CCIICUHBAIOIINE
dbopMupoBaHHe (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUU OOYUYaIOUTUXCS,
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare u3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorierocs OyayTr copMupoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIC y4deOHbIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAA OCATCIBbHOCTD.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHEero oO0Imero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSTENIEHO (OPMYIIUPOBATh W AaKTYyaJHM3UPOBaTh MPOOIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

WCTIONH30BATh MIPU OCBOCHUH 3HAHUH IPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0OOOIIEHHUS), PACKPHIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBIICTISATH UX XapaKTepHBIC TIPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMU TIOHSATUSIMH);

OTIpENIeNATh LENH MACATENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JTOCTHIKCHUI,
COOTHOCHTB PE3YJIbTAThl ICATSILHOCTH C MOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHHH >KHBOUN
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIyKTUBHBIC, JICTyKTUBHEIE, 10 AaHAJIOTHH ), BBISIBJIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PAaCCMATPUBACMBIX SIBICHHUIX, (OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUIA B M3Y4aeMbIX OMOJIOTUYMECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHMH Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarhiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepPHUaTbHBIX
Y HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeiiCTBHA:

BIIQJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKON U MPOEKTHOW JESITENbHOCTH, HAaBBIKAMH
paspelieHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



HCIIOJIb30BAaTh PA3NIMYHbIE BUIBI JIEATEIBHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ peleHus, HaXOIUTh apTYMEHTBI JJIs1 JI0KAa3aTelIbCTBA CBOUX YTBEPIKIICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3MPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]ITa49H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IMEPEHOCa CPEICTB W CIIOCOOOB IECWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJEH, TNpEiaraTh OPHTHHAIBHBIC IOJXOJbI W pEIICHHUS, CTaBHTH
MPpOoOJIEeMBI M 3a/1a4H, JIOTYCKAIOITUE alTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIIOBAPSX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3ampochl W TMPUMEHATh pPa3IMYHBIE METOABI TPH IOWCKE W O0TOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOMPATh ONTHMAJIbHYIO (OpMY TPEACTaBICHUS OHOJIOTHYECKON
nHpopMmanuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGPOpPMAIMHK, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTh MO3UIUHN APYTUX YUACTHUKOB AMATIOTA WM JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACcTBAa OOIIEHMs, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3JIMYHBIMHU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HaMEPEHUS
APYTUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPpEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATETLHOCTh:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX NEHCTBHI ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeAeATh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3y/lbTaThl COBMECTHOU pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJO0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTHBHOE CTpPAaTETHMYECKOE IIOBEJIEHHWE B pPAa3JIMYHbIX CHUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSTEJIBHO OCYILECTBIISATh [O3HABATENIbHYIO JIEATEIBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B Pa3HBIX 00JIACTSIX
3HaHUH, IOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HABBIKAMM TMO3HABATENILHON pedUIeKCUU KaK OCO3HAaHHUs COBEpILIAeMbIX JIeHCTBUN
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMAaTh MOTHMBBI U apTYMEHTBI IPYIUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATEIbHOCTH;



3) npuHATHE ceds1 U APYruX:

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JIPYrOro YEJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0lnEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00ecreueHne MPOQPIIILHOTO 00ydeHUsT 00yIarOIIMXCS
onosornu. OHM BKITIOYAIOT: Crienn(UIecKre Uit ONOJIOTUU HAyYHbIE 3HAHUS, YMEHUS U CTIOCOOBI
JNCWCTBUI TI0O OCBOCHUIO, MHTEPIIPETAIMHA W MPeoOpPa30BaHUIO 3HAHHM, BUJIBI JACSITEILHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B Pa3jIMYHBIX YYCOHBIX, a TAKKE B PEATHHBIX
KU3HEHHBIX CUTyarusaX. [IpeaMeTHbIe pe3yabTaThl MPEACTABICHBI IO TOIaM U3yUCHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHHsS yueOHOTo penmeTa «bruonorus» B 10 knacce NOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHHUH €CTECTBEHHO-HAYYHOM KapTHHBI MUPa, B IIO3HAHWY 3aKOHOB IPHPOJIBI U PEIICHUN
po0OJIeM paMOHAIBFHOTO TPUPO/IOTIONB30BaHUS, O BKIIAZIE POCCHICKHUX U 3apyOe)KHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIAJICHHE CUCTEMOW OHMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMoJIOTHYEeCKHe TEPMHHBI M TIOHATUS (KHU3Hb, KIETKA, OPraHW3M, METa0OJIM3M, TOMEOCTa3,
CaMOperyJslns, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
onosornueckne Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. V. BaBunoBa — o neHtpax
MHOT000pa3us U MPOUCXOXKICHHS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEePBOr0 MOKOJIEHHUS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wu3MeHunBocthd H. W. BaBuiosa), nmpuHUHUIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOrHYECKUX
UCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oOB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KUBHEACITEILHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YeIIOBEKa,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BelecTB (MEeTab0JIM3M), MPEBPAIICHUS YHEPTUH, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUSL, (POTOCHHTE3a M XEMOCHHTE3a, MUT03a, Mel03a,
rameToreHesa, sMOpHUOreHesa, MOCTAIMOPHUOHAILHOTO pa3BuUTHS, pa3MHOKEHHUS,
WHIUBUIYAIBHOTO DPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHUS TE€HOB, Te€TEpO3HUca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOMAAMU KIETKH M HUX (PYHKUIUSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHeW U UX QYHKIHSIMU, MEXK]y OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YelOBeKa M WX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIHUSAMHE, MEXKIy dTanmaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IHMKJIA W KHU3HEHHBIX
[UKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUNIOM U (pakTOpaMu cpesibl OOUTaAHMS;



YMEHUE BBISBJIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTeHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJbCTBa POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peniaTh OMOJOTHICCKIE 33/Ja9d, BBISIBIIATH IIPUIMHHO-CIICICTBEHHBIC CBSA3H MEXKTY
HCCTIEAYEMbIMU OMOJIOTMUECKUMU TPOIIECCAaMU M SBJICHUSIMU, JIelaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHHUU TOJY4YE€HHBIX PE3yIbTaTOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PabOTHI, COOMIOIATh MPABHIIA TIPH
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
hopmyIupys 11e7b UCCIeA0BaHMS, aHAIM3UPOBATh MOJTYyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW pabOTe MO OMOJIOTHH, SKOJOTHU U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO TMPEIACTABISATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh STUYECKUE aCTIEKTH COBPEMEHHBIX MCCIIEIOBAHUN B 00JIaCTH OMOJIOTHUH
U MEIUWIHUHBI (KJIOHUPOBAHHME, WCKYCCTBEHHOE OIUIOJAOTBOPEHHUE, HAIPABJICHHOE W3MEHEHUE
reHOMa M CO3/IaHH€ TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
00Jy1acTH OMOJIOTUH, MEUITMHBI, ONOTEXHOJOTHH, BETEPUHAPUH, CEIIHCKOTO X035HUCTBA, MHUIIEBON
MPOMBIIIJICHHOCTH, YIITYOJISITh TO3HABATEILHBIN HHTEPEC, HAPABIICHHBIN Ha OCO3HAHHBIN BEIOOD
COOTBETCTBYIOIIEH TpodeccHy U MpoJ0JKEeHnEe OMOJIOTHYecKOoro o0pa3oBaHus B OpraHU3alusaX
cpemHero mpo}eccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 11 knacce nOmKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJIBI U PELICHUH SKOJIOTHYECKUX MpoOJeM YellOBEYEeCTBa, a TAKKe B PEIICHUH BOIPOCOB
paIMoOHaILHOTO IPUPOIOTIOIH30BaHUS, U B (GOPMUPOBAHUU [IEHHOCTHOTO OTHOILIEHUS K IPUPOJE,
oOLIECTBY, YENOBEKY, O BKJIaJie POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJIa/IETh CUCTEMOI OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTICHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmuX OWOJOTMYECKUX TEPMUHOB W MOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CHUHTeTHYeCcKasi Teopus sBomonuu), ydenus (A. H. CeeproBa — 0 MmyTsSX M HampaBICHUAX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCcKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
9KOJIOTUYECKOU MUPaMUIbI SHEPTHH ), TUIOTE3bI (THnoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I MOMYSIUU, MPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpelle OOMTaHUs, YepeIOBaHUs
HaIpaBJIEHUW YBOJIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY ITPOLIECCAMU IBOJIOIUH, IBUKYILIUMHU CUIIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX JKOCHCTEM M MPUCHOCOOJICHUAMU K HHUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX U3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsST MHOT000pa3usi BHJIOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHUS HPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMBIMU OMOJIOTMYECKHMH TIPOLIECCAMU M SIBJICHUSIMH, JIENaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHHH TIOJY4YEHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATTM3UPOBATH MOJTyISHHBIE PE3yIbTaThI U JIeTaTh BBIBOIHI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, JKOJOTHU H
MeIWIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OIEHHBATh THUIOTE3bl M TEOPUHM O MPOUCXOXKACHUU IKU3HHU, 4YEJIOBEKA U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MpeloTBpalleHus II00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHaAIbHON IEATeTLHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, MEIUIIMHBI, ONOTEXHOJIOTHUH, ICUXOJIOTUH,
BETEPUHAPUH, CETTLCKOTO XO35AWCTBA, MUIEBON MPOMBIILIEHHOCTH, YIIyOIsITh M03HABATEIbHBIN
MHTEpEC, HAIIPABIICHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u NpoAoKEeHNE
O0MoJoruueckoro oOpa3oBaHUsl B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHAIBLHOIO U BBICHIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO YacoB DJIeKTPOHHBbIE
Ne Ipaxkruy | (uudposbie)
w/n HauMeHoBaHnue pa3aejioB U TEM NIPpOorpaMmMmabl Beer KO]—[TpOJ‘[])H],]e eCKHe 06p330BaTeJ'II)HI)Ie
0 padoTsbI
paboThbI pecypchl
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3Y4EHUE 2 1
3 Buosorus kiaeTku
4 XuMHYecKasi OpraHu3alysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU 8
6 OOMeH BellecTB U NMPeBpallleHue YIHEPTHU B KIIETKE 9
7 HacnencrBennas nuadopmanus 1 peaausanus e€ B KIETKE 9
8 JKU3HEHHBIN UK KIETKH 6 1
9 Ctpoenue u (yHKIIUHA OPTaHU3MOB 17
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 3
1 I'eneTnka — HayKa O HACJIEJACTBEHHOCTH U U3MEHUNBOCTH 5 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 2
14 I'eHeTHka yeaoBeKa 3 1
15 Cenekuysi OpraHu3MOB 4 3
16 BroTtexHoIOrHS ¥ CHHTETHYECKAsT OMOJIOr s 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 29
11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHue pa3/iesioB H TeEM MPOrpaMMbl Koutposbueie | [IpakTHueckHe (mudponrie)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI pecypesI
1 3aporkIeHNE W PA3BUTHE IBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Makpo3BOJTIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXarollen cpeaou
Opranu3Mel ¥ cpesa OOUTaHUS 15
DKOJIOTHS BUJIOB U TIOIYJISIINI 0.5
DKoJIoTUA CO0O0IECTB. DKOJIOTHYECKHUE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas 3KocucTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PezepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE INTAHUPOBAHMUE
10 KUIIACC

KoaudecTBo 4acoB

Kon Jlar
IIpak
No TpoJI a
THYEC DJieKTpoHHbIE N (POBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer | BHBI H3y4
KHe pecypcsl
n 0 e eHH
padot
pabo A
bl
ThI
b .
1 MOJOTIVL KA KOMILICICHAT HAYIA 1 KAt Hacth 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OO0ITECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBBIE cCHCTEMBI M UX CBOMCTBA 1 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
index=1 pp=iAQB
3 YpoBHEBas oOpraHu3anus KUBbIX CHCTEM 1
nu . .
4 CTOPHA OTXPRITHIA 1 HIYHCHIA ITIeTIH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToapl MOJIEKYJIIPHOHN U KJIETOYHON OMOJIOTHH.
[Tpaktuyeckas pabora «M3ydyeHue METOI0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJICTOYHO# OHojoruu (Xpomarorpadus, 1 1 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
anextpodopes, nuddepeHiuansHOe index=4 pp=iAQB
uentpudyruposanue, [1L[P)»
https://www.youtube.com/watch?v=15IV-fy1KLc
6 XUMHYECKUI COCTAB KICTKH 1 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
M .
7 VHCPAVIDHBIC BEMCOTRA [ICTRH, X 1 https://resh.edu.ru/subject/lesson/5397/

Ouosiorunueckas POJib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/

Opranuyeckre BeIecTBa KIETKH — OeNKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 ﬁjﬁgﬁ:;pz::eﬁgz;i;gi::ﬁﬁ;f“e Oeaticon ¢ list=PLqU6VDVRpUOITLeXCIBIRZ2J0n2BgbjuJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CoiictBa, k1accupukanys u GyHKIUN OSIKOB list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHudecKHe BEIIECTBA KIIETKH — YIIIEBOIBI https://www.voutube.(?om/watch_?vznOkHGOAzrlw
list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 OpranudecKye BEIECTBA KIETKH — JUTHIBI htt[.)s://WWW'VOUtube'cor.nlwatCh?v.:hquROTDY_b
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnotsl. JJHK u PHK.

12 JlaGopatopuas pabora «Hcciienonarie https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY

13 Crpoenne u pynkunn ATO. lpyrue https://resh.edu.ru/subject/lesson/3840/
nykieosuarpudocdarsl (HTD)
CexBenuponanue JIHK. MeToapl reHOMUKH htt[.)S://WWW'VOUtube'cor.nlwatCh?V.:BD GOWhZ.Vf

14 IPARCKDHIITOMHKI, POTEOMIK ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

’ index=11 pp=iAQB
MeTo1bl CTPYKTYpHOM OHOTOTHH
15 CamocrosrenbHas padora Ne 1 "Xumudeckuit
COCTaB KJIeTKU"(TeCT)
16 Tune! knetok. [IpokapuoTnyeckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3ykapuoTHYECKON KIIETKH.
[Ipaktuyeckas pabora «3yueHne cBONCTB
KJICTOYHON MEeMOpaHbD»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBIN anmapar KIeTKA

19

HememOpanHbIe OpraHOU/Ibl KIETKA

20

HOJIyaBTOHOMHI)Ie OpraHouabl KJICTKH:
MUTOXOHJIpUH, TUIacTu bl Jlaboparopnas padota
«MccnenoBanue mia3mMom3a U JAeria3Moin3a B
PACTUTCIIBHBIX KIICTKAX»

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u pyHKUIUU Apa

22

OnHOoMEeMOpaHHBIE OPTaHOUIBI KIIETKH.
[TpakTuueckas padota «/3ydeHne IBIKEHUS
[UTOTIIIA3MBI B PACTHTEIIBHBIX KIETKAX)

23

CpaBHI/ITeJ'II)HaSI XapaKTCpUCTUKA KIICTOK
aykapuort. JlabopaTtopnas padora «3ydeHue
CTPOEHUS KJIETOK Pa3IMYHBbIX OPraHU3MOBY»
CamocrositensHas pabota Ne 2 "Ctpoenue u
(GYHKIIUM OPTaHOWIOB KIIETKH"

24

ACCUMWIALHS U TUCCUMIISAIUSA — JBE CTOPOHBI
meradoim3Ma. Tumbsl 0OMeHa BELIECTB.
JlabopaTtopHas pabota «3ydenne
KaTaJUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
MpUMEpPe aMuUJIa3bl UIIM KaTajiasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

depMeHTATUBHBIN XapaKTep peakiuit
KJIeTOYHOTo MeTaboau3ma. JlabopaTopHas padora
«3yuenne GpepMEHTATUBHOTO PACIICTIIICHUS
MEePOKCHJIa BOJIOPOA B PACTUTEIHHBIX U
KUBOTHBIX KIIETKAX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpH! U OCIKU-UHTUOUTOPHI

27 ABTOTpO(DHBII THII 0OMEHa BEUIeCTB
28 dorocunre3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopras paborta «CpaBHeHUE
MPOIeCCOB (POTOCHHTE3A U XEMOCHHTE3a»
AnHa’poOHBIC OpraHu3Mbl. Byl OposkeHusI.
30 Jlaboparopras pabota «CpaBHEHHE TIPOIIECCOB
OpOXKEHUS U JBIXaHUS»
31 AA9PODHbIC OPrAHH3MEI. ITAILl JHEPIETHHECKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
32 DHeprus MeMOpPaHHOTO IpaIue€HTa MPOTOHOB.
Cunre3 AT®: pabota nmpotoHHOI AT®-cuHTa3bI
33 Peakuuu MatpudHOro cuHTE3a
34 Tpauckpurius — MatpuaHbiil cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsaus u e€ sTanbl https://resh.edu.ru/subject/lesson/3917/
36 Koanpoatiite amutiokueioT. Poitb pibocon b https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranu3anys reHoMa y IPOKapruoT U 3YKapUuOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143827text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MouiekynsapHble MEXaHU3MBI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrositensHas padbora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OO6MeH BelecTB U dHepruu”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycsl — BHeKIeTOUHBIE (POPMBI KU3HU U

39 oOnuraTHbIe apa3uThl. [IpakTudeckas padora https://resh.edu.ru/subject/lesson/3939/
«Co3/1anue MoIeTu BUpyca»
40 BprCHBUIe 3800/IEBARNT HENOBEKa, KUBOTHELX, https://resh.edu.ru/subject/lesson/3939/
pacTeHHi
41 HanorexHosornu B OMOJIOTUH U MEIUITMHE
42 YKH3HEHHBIN MK KIETKH https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora «M3ydeHue https://www.voutube.c.:omlwatch'?v=-kTF5eSI('jJA
44 XPOMOCOM Ha FOTOBEIX MHKDOTIPETIAPATAX) !|st:PLqU6VPvauo|TLeXcIB|R22J0h2 BgbjuJ
index=13 pp=iAQB
45 Jlenenue KIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kieTok. KaproknHes U UTOKUHES.
46 JlabopaTtopHas pabora «HabmroaeHre MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpernaparax)»
Pery AL AKH3HEHHONO KA KIETOK https://www.voutube.corp/watch?\{:quhESOX(.:L
47 Korrponssas paGora Ne 1 "Krerka" W I|st:PLqU6YDvau0|TLeXcIB|R22J0h28qb|UJ
index=12 pp=iAQB
48 Opranusm Kak eIMHO¢ LIeI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas padota

«M3ydeHne TKaHEeH pacTCHUN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )KUBOTHBIX U yenoBeka. JlaboparopHas

50 . 1
pabota «/3y4ueHne TkaHel KHBOTHBIX)
Opransl. Cucremsl opratnos. JlaboparopHas
ol pabora «/3y4eHrne OpraHoB MBETKOBOTO 1
pacTeHHsD
52 Omnopa Tena opraHu3mMoB 1
53 JIBMOKEHUE OPTaHU3MOB https://resh.edu.ru/subject/lesson/6769/
o4 [Intanue oprann3zMoB
55 IInTanye No3BOHOYHEIX KUBOTHLIX. 1
[MummeBapuTeapbHas cHCTEMA YeTIOBEKa
56 JIpIXaHuE OpPraHUu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JlpIxaHue 1MO03BOHOYHBIX JKMBOTHBIX M YEIIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcmopT BEIIecTB y OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpopetiocHast CHCTeMa [03B0HOHBIX KHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
Y YeJIoBeKa
60 Beienenue y opranusmMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y Opranu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMmyHHas cucteMa deaoBeka 1
63 Pa3znpaxxuMocTh U perynauus y opranu3mMoB 1
64 I'ymopastbHas perysiiits it SHI0KpHHHaS 1 https://resh.edu.ru/subject/lesson/2458/
cHCTeMa JKUBOTHBIX M YeJIOBEKa
65 ®DopMBI pa3MHOKCHHSI OPIraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3zmMHOXkeEHUE
67 Meiios https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

'amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. JlaboparopHas pabora «M3ydenue
CTPOCHHA MMOJIOBBIX KJICTOK HAa 'OTOBBIX
MUKpOIIpenapaTax»

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

https://resh.edu.ru/subject/lesson/5630/

70

3axiagka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX
JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
paboTta «BrIsiBIIeHHE IPU3HAKOB CXOJICTBA
3ap011511neﬁ IIO3BOHOYHBIX KUBOTHBIX»

72

PasMHOkeHME U pa3BUTHE PACTEHUIL.
JlabopaTtopHnas pabora «CTpoeHHE OpraHoOB
Pa3MHOKEHUS BBICIINX pacTeHui» KU3HEeHHbIE
nuKIiIbl pacteHuit. CamocTosiTenbHas padora No
4"Pa3MHOXEHHE U pa3BUTUE OPTaHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

HcTopus cTaHOBIEHUS U Pa3BUTUS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI T€HETUKH.
JlaGopaTtopHnas padota «Jlpo3odriia kak 00bEeKT
TCHETUYECKUX UCCIIETOBAHMID

75

3aKOHOMEPHOCTH HACJIEN0BAaHUS IIPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipakrnyeckas
paborta "U3ydyeHue pe3yapTaToB
MOHOTHOPUHOTO CKpPEIHUBAaHUS Y 1p030(HIIb!"

https://resh.edu.ru/subject/lesson/5386/

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOI‘O
CKpCUIUBAaHUA

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Ananusupyrouiee ckpeuuBanue. Henomnnoe

77 1
JOMHHUPOBAHHE
JurubpunHoe ckpeuruBanue. [lpakruaeckas
78 paboTta «M3ydeHue pe3yabTaToB AUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHUS Y IPO30(DUITBDY
79 Lponormieckue 0CKOBb! AuruOpHAHOrO 1 https://resh.edu.ru/subject/lesson/4725/
CKpemuBaHus. Pemenne 3a1aq mo reHeTuke
80 CreruieHHO HacjIeI0BaHNE TIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAsi TEOPUST HACTIEACTBEHHOCTH 1
82 I'enernka mosa 1
83 I'eHOTHT Kak [EJIOCTHAS CHCTEMa 1
['eHeTHMUECKUIT KOHTPOJIb PA3BUTHS PACTEHUH,
84 JKUBOTHBIX U UejloBeka Pemenune 3amay 1mo 1
TCHETHUKE.
85 W3MeHYHBOCTH MPU3HAKOB. BUIbI H3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 Mo auduKanoHHass H3MEHYUBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuanuoHHblii pa1 U BapyaloHHasi KpyuBasi.
JIabopatopHas pabora «lccinenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHYHBOCTH. [locTpoeHHEe BapUaIIHOHHOTO
pslla U BapuallMOHHOW KPUBO
88 FenoTHmIecias HIMCHHEOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHASE N3MEHYHUBOCTh
MyranuroHHast U3MEHYHBOCTb. [IpakTndeckas
89 pabota «Myraruu y 1po30Quibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIECcCa.

90
DIUTreHeTHKA U AITUTCHOMHUKA

91 Pererika wexonera. Hpaxrirecias pf bora https://resh.edu.ru/subject/lesson/3653/
«CocTraBieHUE U aHATN3 POJI0CIOBHOI

92 MeToabl METUIIMHCKOM FeHETHKU https://resh.edu.ru/subject/lesson/3653/
3HaYCHUE MEIUIIUHCKON TEHETHKH B

03 MPEOTBPAICHUH U JICYCHUH ICHETUIECKUX
3a00JIeBaHUI YENIOBEKa. CaMOCTOsITeIbHAas paboTa
No 5 "T'enetuka"
OcHoBHble IOHATHS cenekiun. JlaboparopHas

94 pabota «3ydeHue copToB KYIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHUil ¥ IOPO] TOMAITHUX KUBOTHBIX)
MeTtomp! ceneknMoHHOM padoThl. JlabopaTopHas

95 pabota «3ydeHne MeTOI0B CeIeKIINU https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JOCTIDKEHIS CeNeKIIMH pacTeHiil i KHBOTHuHX' https://resh.edu.ru/subject/lesson/3861/
[TpakTrueckas padota «[IpuBHBKa pacTeHUI»

97 CoxpaHeHHe, U3y4CHHE U MCIIOJIb30BaHHE
TCHETHYECKUX PECYpPCOB
broTexHoI0THS KaKk HayKa U OTPACb

98 npousBocTBa. [IpakTrueckas pabora «M3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHH

99 OCHOBHBIC HAIPABJICHUS] CHHTCTUYECKOH
OMOJIOTHH

100 | XpomocomHas ¥ TeHHas HHKESHEPUs

101 Menmuiackre onotexHooruu KoHTpoabHast

pabota Ne 2 "T'eneruka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PesepBHriii ypok. [ToBTOpenue, 06001meHue,
cucremaTru3anus 3Hanuii itorosas pabora 3a 1 1
kypc 10 emnacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3

30

11 KJIACC

Tema ypoka

KoaunuecTBo 4acoB

Bcero

Kon
TPOJ
bHBI
e
pa6o
ThI

IIpak
THYeC
KHe
paodot
bl

Hat

u3y4
eHHU

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBomononHas Teopust Y. /lapsuna

JBroKylye cuiibl 3BOJIIOIMU BUAOB 1o Y. JlapBuny

Bopr6a 3a cymecTBoBaHuE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD

(DOpMI/IpOBaHI/IC CHUHTETHYECKOH TEOPHH 3BOJIIOIUN

OTansl BOIIOIHOHHOTO nmponecca: MUKpPOIBOJIOIUA U MAKPO3BOJIOLUA

o OB W|IN| P

HOHYJ'ISII_[I/IH — DJIEMCHTapHasd €AMHHUIA 3BOJIFOINN

N N = N = =

3akoH reHeruyeckoro pasHoBecus J[x. Xapau, B. BaiinGepra.
JlaboparopHas paboTa «BpIsiBIeHHE H3MEHYUBOCTU y 0COOEH 0JTHOTO
BHUJIa»

0.5

DnemMeHTapHbIe (PAKTOPHI HIBOJIIOLUN

D¢ ekt ocHoBarenst. IpdexT OyTbUIOUHOTO rOpIIbIIIKa

10

Murpauuu. M3omsmmn nonynsuuid: reorpaguueckas, 6Mosoruyeckast




11 EctecTBeHHbII 0TOOp — HAIPaBIAIOMUN (HAKTOP IBOJIIOLUU 1

12 [TooBoit 0TOOP
[Tpucmoco6IeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOJIOIHH.

13 JlaboparopHas padota «3yuenue apomop}ho30B U uAHOAAANTAIIAN Y 1 0.5
pacTEHUN U KUBOTHBIX»

[Tpumeps! PUCTIOCOOICHHUH Y OPTraHU3MOB: MOP(OJIOTHUECKHE,

14 ¢usnonoruueckue, OMOXUMHUYECKUE, ToBeleHUeckue. JlaboparopHas 1 05
pabota «IIpucnocoOiaeHust OpraHu3MOB U UX OTHOCUTEIbHAS '
1IETIECO00PA3HOCTH

15 Bupn, ero kpurepun u ctpykrypa. JlabopatopHas padora «CpaBHEHHE 1 05
BHJIOB TI0 MOP(OJIOTHIECKOMY KPUTEPHIO» '

16 CtpykTypa BHIa 1

17 Bumoo6pa3oBanue kak pe3yabTaT MUKPOIBOIIOIAN 1

18 CBs13b MUKPOIBOJIIOITUH M SITHIEMHUOJIOTHT 1

19 MakposBostonus. [TameoHTOMOrnYecKre METO bl N3YUEHUS SBOJTIOINN 1

20 buoreorpaduueckue MeTO bl H3y4EHUS SBOJTIOIIHHI 1

91 OMOPHUOJIOTHYECKUE H CPABHUTEIEHO-MOP(HOIOTHUECKIE METOTBI 1
W3YUYCHHSI SBOJTFOIIAN

29 MonexyisipHO-TeHeTHIeCKUEe, ONOXMMUYECKHE U MAaTEMaTHUECKHUE 1
METOIbl U3YYCHUS IBOJIOIIH

23 OO6mre 3aKOHOMEPHOCTH SBOJIIOIUH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIFOIHH 1

25 Hay4HbIe rUTIOTE3bI TPOUCXOXKICHUS JKU3HU HA 3eMIIe 1

26 JloHayuHbI€ PEACTABICHUS O 3aPOKICHUH KU3HU 1

27 OCHOBHBIE ATarbl HEOPraHUYECKON IBOTIOLIUN 1

28 ['unoTtessl 3apoKaeHUS KUZHU 1




Ucropus 3emmu u Mmeto bl e€ u3ydenus. Jlaboparopuas pabota

29 «M3y4yeHne 1 OMUCaHKNE NCKOMIAEMBIX OCTATKOB JIPEBHUX OPraHU3MOBY L 05

30 HavanpHble 3Tanbl opraHU4ecKoi IBOJIIOLNN

31 DBOJIIOIHS DYKAPHOT 1
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTEILHOTO MHpa. [IpakTndeckas

32 pabota «M3ydeHue ocoOEHHOCTEW CTPOCHUS PACTEHUH pa3HBIX 1 0.5
OTJIEIIOBY

33 OCHOBHBIE ATAITBI HBOJIOINH KHBOTHOTO MHUpa 1

34 OBoJrolus )KUBOTHBIX. [IpakTuyeckas padora «3yyenue 1 05
OCOOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX) '

35 PazButne xu3HM Ha 3eMIiie IO 3paM U TIEpHOIaM 1

36 MaccoBble BEBIMHPAHUST — IKOJIOTHISCKUE KPH3UCHI TIPOIILIOTO 1

37 CoBpeMeHHBIN IKOJOTHIECKUN KPU3UC, €r0 0COOEHHOCTH 1

38 CoBpeMeHHas CCTeMa OPraHUYECKOTO MPOILIOTro 1

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIHI OPraHU3MOB 1

40 AHTpOTIONIOTHS — HayKa O YeJIOBEKe 1

41 PazButHe npeacTaBiaeHut 0 MPOUCXOKACHUH YETIOBEKA 1
MecTo yenoBeka B cUCTeMe opranuieckoro mupa. Jlaboparopuas

42 pabota «/3yyeHrne 0cOOEHHOCTEN CTPOSHUS CKelleTa YesIOBeKa, 1 0.5
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBUKyIIKe CUiIbl aHTPOTIOreHe3a 1

44 CooTHolieHne OHMOJOTHYECKUX M COITUANBHBIX (DaKTOPOB B 1
aHTpPOIOTeHe3e

45 OcHOBHBIE CTaIMU aHTPOTIOreHE3a

46 [Taneorenerrka 1 NajseoreHOMHUKA

47 DBOIOIHUS COBPEMEHHOTO YeloBeKa




Yenoseueckue pacsl. [IpakTuueckas padota «/3yueHue 3K0J0ru4ecKux

48 . 1 0.5
aJlanTalri 4eJI0BeKa»

49 MeXTUCIUTUTHHAPHBIC METO Il AHTPOTIOJIOTUN

50 3apokIeHNE W PA3BUTHE YKOJIOTUN 1

51 Mertoapl skonoruu. JlaboparopHnas padbota «/3yueHune MeTo10B 1 05
HKOJIOTUIECKUX HUCCIICAOBAHUI

52 3HadeHne YKOJOTMYECKUX 3HAHUN I YeJIOBEKA 1

53 Okonorndeckne GaKTopsl 1
Abunotnueckue paktopsl. CBET KakK 3KOJOTUYECKHI PaKkTop.

54 JlabopaTtopHast pabota «BpIsiBIIeHHE TPUCTIOCOOIEHUN OPraHU3MOB K 1 0.5
BIIMISTHHIO CBETA»
Abunotnueckue pakropsl. Temneparypa Kak S3K0JIOru4eckuid pakrop.

55 JlabopaTtopHnast pabota «BpIsiBIIeHHE MPUCTTOCOOIEHU OPraHU3MOB K 1 0.5
BIIUSIHUIO TEMIIEPATypbI»
AbGunoTtndeckue HakTopsl. BIaxKHOCTh KakK AKOJIOTHYECKUH (HaKTop.

56 JlabopaTopHast paboTta « AHATOMHUYECKHE OCOOCHHOCTH PACTCHHM U3 1 0.5
Pa3HbIX MECT OOUTAHUS

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 JKuznennsie GopMBbI OpraHU3MOB 1

60 buotnueckue dakTops 1

61 3HaueHne OMOTHYECKUX B3aUMOICHCTBUMN AJIsl CYIIIECTBOBAHUS 1
OpraHu3MOB B cpefie 00UTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYISIIUN 1

63 OcHoBHBIE IOKa3aTeNN MOMYIALNUN: YUCIEHHOCTb, TUIOTHOCTH, 1

BO3pacCTHAad U MOJIOBast CTPYKTYypa




OcHOBHBIE TIOKA3aTENN NOMYJIALUN: POKIAEMOCTD, IIPUPOCT, TEMIT

o4 pocTa, CMEPTHOCTh, MUTPAITUU L

65 DKoJIOTHYECKask CTPYKTYpa NOIMYISIHH

66 JInHaMuKa TOMYJISINAN U €€ peryIsus 1

67 KpuBbie pocta ynciieHHOCTH NOMyIsinuy. KpuBbie BEDKUBAHUS

68 Dkonoruveckas Huma Buaa. Jlabopatopuas padora «I[Ipucmocobmenus 1 05
CEMSTH PaCTEHUH K PaCCEIICHUIO»

69 Bun kak cucrema mormymnsiuii 1

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUNA KUBOTHBIX 1

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 1

72 DKocHCTEMA KaK OTKPBITasl CUCTEMA 1

73 KpyroBopoT BemecTB U MOTOK 3HEPTHU B IKOCHCTEME 1

74 OcHOBHBIE TIOKA3aTeIN YKOCHCTEMBI 1

75 DKOJIOTHYECKUE TTUPAMHUIBI 1

76 N3menenus cooOI1ecTB — CyKIeCCUH 1

77 [TpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOPEHN 1
Y OKEaHOB

78 [Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [Ipaktuueckas padborta «/3yduenue u onucanue 1 05
ypOOIKOCUCTEMBI» '

81 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI 1
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3MBbl BO3JCHCTBUS 3arps3HEHUN Pa3HBIX TUIIOB Ha

82 cyOOpraHM3MEHHOM, OPTaHU3MEHHOM, OMYISIIMOHHOM U 1

9KOCUCTEMHOM YPOBHSX




83 buocdepa — obmertanerapaast 00071049Ka 3eMiu 1
84 Yuenue B. U. Bepraackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYyIIeCTBOBaHUS OHochepbl 1
86 KpyroBopoThI BEMIECTB U OMOTCOXUMHYCCKHE ITUKITBI 1
87 3onanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIIH 1
88 YcroitunBocTh Onocheps 1
89 DKOJIOTUYECKHE KPU3UCHI H UX TPHYHHBI 1
90 BosneiicTBue yenoBeka Ha Ouochepy 1
91 AHTPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIA U )KUBOTHBIN MUD 1
92 OxpaHa TpupoIbI 1
93 OCHOBHBIC IPUHIUITBI YCTONYUBOTO Pa3BUTHUS YEJIOBEUCCTBA U 1
TIPUPOTBI
94 PanmonaibHOE MPUPOIOTIOIE30BAHNE U COXpaHEHUE OMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu
95 O6061menue mo reMe «MUKPOIBOIIONUS U €€ Pe3yIbTaThD» 1
96 O6061menue o Teme «Makpo3BOTIONUS U €€ Pe3yIbTaTh» 1
97 O606mmenue o Teme «IIporcxoxaeHNE U pa3BUTHE )KU3HU HA 3eMIIe» 1
98 O606menue mo Teme «IIpoucxoxaeHue YeaoBeKka — aHTPOTIOTEHES) 1
99 O06o06meHre 10 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX 1
OpraHu3MOB»
100 | OGoO6menue mo Teme «OpraHu3MbI U Cpeia OOUTaAHHU 1
101 | OOGobueHue o TeMe «IKOIOTUS BUAOB U MO
102 | OO6obmenue no Teme «buocdepa — riaodanbHas FIKOCUCTEMa»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* buonorus. buonorndeckue cucremsr u poreccs, 10 knace/ Tepemos A.B., Ilerpocosa P.A., O0mecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTH IO
«11OL MHEMO3HWHA»
Tepemor A.B., IlerpocoBa P.A. buonorus. buonornyeckue cucremsl u npouecchl. 10 kimacc. M.- Maemo3zuna 2022
METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
* MULTIMEDIA — noanepxka kypca «OO11ast Ononorus»;

» JIJaboparopus KIIETKA; Meroandeckue matepuanbl: COOpHUK HOPMATHBHBIX JOKyMeHTOB. buosorus /Coct. 3. /1. {nemnpos, A. T'.,
ApxkaneeB. — M.: Jlpoda, 2010

Cnucok quTepaTypbl ISl YYUTeIs:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buosnorus. bosbiioi cripaBOYHHK TS IKOJLHUKOB W TIOCTyHaronux B By3bl. — M.: [Ipoda,
2011
2 bonrosa U. B. CoopHuk 3amay o OOmieit OMoaoruu s MOCTYMarIuX B By3bl. — M.: «OHukc 21Bek» «Mup n oopazoanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B Tabaunax 6-11 kmnaccel. CripaBouHoe nmocooue. — M.: JIpoda, 2010

JlonoiHUTeILHAS JTUTEPATYPA I YUUTeJIs:

1 Anacracosa JLII. O6mas 6uonorus. lunaktuueckue matepuaisl. — M.: Benrana-I'pad, 2010.- 240c.

3 UsanoBa T. B. COopHuK 3a1aHuii o oO11eil Onosoruu: mocodue Mist yuanuxcs ooieo0pa3onar.



yupexnaenuii /T.B. IBanoBa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemenue, 2012

4 Koznosa T.A. Konocos C.H. [lunakrruueckue KapTouKu-3aiaHust 1o oOreit ouosoruu. — M.

Wznarensckuit Jlom «I'enmxepy», 2012 — 96¢.

* Jlabopatopus TEHETUKA,; « JTaboparopus DKOCUCTEMBI;

HNurtepuer-pecypcenl: Caiitel B UHTEepHeT:

» www.bio.1september.ru — rasera «buosorus» - NpuiIoKeHue K «1 CeHTIOps»;

* WWW.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH;

* Www.edios.ru — Diioc — eHTp AMCTAHIIMOHHOTO 00Pa30BaHuS;

» www.km.ru/education - ydeOHbIe MaTepualbl U cioBapu Ha caiite «Kupumn u Medoanit
HU®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio.1september.ru - razera «buosorus» - npuiokeHue K «1 ceHTAOps»
www.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHH
www.edios.ru - DHI0C - HEHTP AUCTAHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOHble MaTepHasbl U ClIOBapH Ha caiite « Kupumt u

Medoauit» http://school-collection.edu.ru Eaqunast komexmus mudpoBbIX 00pa3oBaTeIbHbIX

pecypcos. http://window.edu.ru/ Emuaoe oxHo nocTymna k 00pa3oBaTeIbHBIM pecypcam



http://www.priroda.ru — IIpuposa: HaMOHATBHBIH MOPTAL.

http://obi.img.ras.ru — ba3a 3Hanuii Mo OMOJIOTUY YeIOBeKa. YUYSOHUK MO MOJICKYISPHON
OMOJIOrHH YeNIOBEeKa, OMOXUMUH, (PU3HOJIOTHH, TEHHOW U OSIIKOBOI MH)KEHEPHH.
http://www.zoomax.ru — 300J10THs: 4€I0BEK U JIOMAIIHHUE )KUBOTHBIC.

http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEAArOTMYECKUX H3MEPCHU I
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