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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo yaebHomy npeamery "buosnorus” (nayiee - OMOJIOTHs) HA YPOBHE CPETHETO
obmiero ooOpazoBanus paspaborana Ha ocHoBe DegepanbHOro 3akoHa OT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIMTaHUSI.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBeHHO-HAyYHBIC TPEAMETHD.
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
YIIIyOJIEHHOM YPOBHE, SIBIISIIOTCS criocoOoMm muddepeHnnanui 00ydeHus: Ha YPOBHE CPETHETrO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 ATHX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE pPelIeHHE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3AHHBIX C MpodopueHTanueit
oOyuaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4dHOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMaMm,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs yueOHOTO MaTepuania
C Yy4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C W3y4YCeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh HAa  IOCIEYIOIIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIICHHS, PEICTaBICHUI O 3JJ0pOBOM 00pase KHU3HHU, Ha
BOCITUTaHHE OEpEeKHOr0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTHMM Tak)Ke MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K MIaHUPyeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM
pe3ynprataM o0OyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM
JESITebHOCTH OOYy4aloUIMXCcsi MO OCBOGHHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o01iero 0opazoBaHusl.

VYueOHsblii mpeamer «buonorus» Ha ypoBHE CpelHEro o0Iero o0pa3oBaHMs 3aBEpLIACT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJleHUEe 3HAHUI
oOyyaromuxcs O JKMBOH MpHUpPOJE, OCHOBAX MOJIEKYIIPHOH W KJIETOYHOM Ouoioruu,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHUS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOTHH, IBOJIOIUOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIornyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHUs
COCTaBIJIIET CUCTeMa OHMOJOIMYECKMX 3HAHUHM, MOJTYYEHHBIX MPH H3YYEHHH OOYyJarOLIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YIITyOJICHBI



OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KHMBOTHBIX, TpuOax, OaKTEepHsiX, OpraHU3Me YeJIOBEKa,
Oo0mMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocneayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OHOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YJaIONTUMUCS IPH H3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOJXOIbI K HM3ydeHHUIo Ouosornu. COTJIacHO WM, H3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTO pa3HOOoOpa3us
miaHeTtl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUM U OMOJIOTHH PA3BUTHS, TCHETUKU U CEJIEKIINH, OMOTEXHOJOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyJalolUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosiorun yenoseka. B 11 kiacce m3y4aroTcsi 3BOJIIOIIMOHHOE YYEHUE, OCHOBBI HKOJIOTHH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHE OO0Yy4arolIUMUCS
OMOJIOTMUECKNX TEOpUM W 3aKOHOB, HWJICW, TPUHIMIIOB W TIPAaBWI, JEKANIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHOH KapTUHBI MHpa, 3HAaHUH O CTPOEHUH, MHOTrooOpaszuu Hu
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
Hay4HBIX JOCTIKCHHSIX, COBPEMEHHBIX HCCIICIOBAaHUSAX B OHOJIOTHH, MPHUKIATHBIX aCHEKTax
Ouosnornueckux 3HaHWM. J[7s pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
HapsAy CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJACPKAHUU MPOTrPAMMBI I10
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOM WIM HWHOMI
obOnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJIOTHYECKUX MPOOIIEeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOa€HHOM ypoBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allud >KUBBIX CHCTEM
pPa3HOro paHra M NpuoOpeTeHue YMEHHI HCIOJIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi ob0nactu MpodecCHOHATBHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTxeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUeM CIEIYIOUX 3a/1ay:

OCBOCGHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPTaHu3M, MOMYJISIUs, BHI,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS ~ JKUBOW  MPHUPOIBL:
HCCIEeIOBATEIbCKUMH METOJaMH OMOJIOTHUECKUX HAyK (MOJEKYISIPHON U KIETOUYHOW OMOIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJlCOHTOJOTHH, OJKOJOTHH); METOJaMH  CaMOCTOSITENILHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIeOBaHNi B jabopaTtopuu U B Tpupojae (HAOMIOJeHHE, H3MEpEHUeE,
AKCIIEPUMEHT, MOJICITMPOBAHNUE);

OBJIaJieHue OOYyYaIONIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHATM3UPOBATH U
MCIO0JIb30BaTh OMOIOTUYECKYIO MH(POPMALINIO; TIOIH30BATHCS OMOIOTHYECKON TEPMUHOJIOTHEHN U



CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXKAYy pa3BUTHEM OWOJIOTHM W  COIMAJIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU TPOOJIeMaMH 4YeJIOBEYECTBA; OICHHWBATH IOCIECACTBUS
CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA MH(EKIMOHHBIX 3a00JIe€BaHNM, TIpaBUIIa TTOBEICHUS B MPHUPOJE U OOECIICeUCHUs
0€30MacCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalHAX MPHPOTHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YJAIOUINXCSl WHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOTMed OHOJIOrMYecKOro MCCIE0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICOBAHUM, pemeHusl OWOJIOTHYECKUX 3a/1ad, MOJCITUPOBAHHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y 0Oy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BbEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TeHETHYECKON
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OuHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 370POBbSI U 3J0POBbsl OKPYXKAIOIIMX JtoJel (coOmofeHus mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYANHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMUECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JaHME YCIOBUHA [UIi OCO3HAHHOrO BbIOOpa OOYYAIOUIUMUCS HMHIWBUIYaTbHON
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroemMy MpodecCHOHATBHOMY
CaMOOIIPENIeICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMA HMHTEpPECAMH M MOTPEOHOCTSIMU
peruoHa.

OO01ree 4yuCIIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YriIyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX (OpM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CeUU(PUKU €ro COJAepKaHUS U HAIpPaBIEHHOCTH HA MPOJOJDKEHUE
Ouoyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsaX CpeaHEero MpodeCCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOpHBIX W MpakTUYeckux pador. Takxke ydactue oOydaomuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOTPaMMbl,  BBIJICIICHHOE  KVPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaemble UMHU TpoOiembl. DyHIaMEHTaIbHBIC, MPUKIAJHBIC H
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJOruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPaKTHUYECKOU
NESTETPHOCTH YENIOBEKAa: MEJUIIMHE, CETbCKOM XO3SHCTBE, MPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

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

Tema 2. /KuBble cucTeMbl U X U3yYeHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JWUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OuoreonieHOTUYECKHIT),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenune >xuBbIX cucteM. Meroasl Ouojiornyeckol Hayku. HaOmrogeHue, m3MepeHwue,
JKCIIEpUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yJbTaToB. [IpUUMHBI UCKaXKE€HUS PE3YIbTATOB IKCIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoCTBa KUBOU MaTepun», «YPOBHU OpPraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHHUE )KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE Pa3IUYHBIX METOJOB MPU H3YUYEHHUH 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 TI0JIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUU.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KemoK. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTUSI METOJI0B MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

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

Tema 4. XuMnueckasi Opranusanus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbIe BelIecTBa KIETKH, UX Ouosiornyeckasi pojib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxoB. buomornueckune GyHKIuu 0eKoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kimaccumdukamus — JTUMUAOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJTHK u PHK. Crpoenue HykiemHOBBIX KUCIOT. HykneoTuapl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHOBIEHHBIE MEPEHOCUYMKH, UX (GYHKIUH B KIETKe. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @DYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

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

Huarpammel:  «PacnpeneneHue XMMHUYECKHX DJEMEHTOB B  HEKHUBOM  IIPHUPOIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



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

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB ¢ IOMOIIbIO KAYECTBCHHBIX PEAKITUI.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

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

Ctpoenne mnpokapuoTHUYeCKoW KieTku. Kierounas creHka OakTepuii U apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemMma). CTpykTypa I1a3MaTH4eckod MemOpaHbl. TpaHCHOPT BeUIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMHOINTO3, (haromuTo3. Jk30muTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HporazMarudeckas cetb (DI1C), anmapat [onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas ¢yHkius anmnapata [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

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

HemeMm6pannbie opranousl kietku CtpoeHue M (QpyHKIUU HEMEMOpPAaHHBIX OpPraHOUIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnetounsii 1mentp. CrpoeHue U [BHKEHHE >XTYTUKOB M PECHHYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbIH MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

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

JdeMoHcTpanuu



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

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

O6opynoBaHue: CBETOBOW MMKPOCKON, MHKpPOIIpEnapaThl PaCTUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

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

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue IasmMoian3a M JEMIa3MOJN3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiictBa W MexaHusM pelctBus. Kodpepmentsl. Otianuus (EepMEHTOB OT HEOPraHMYECKHX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
okcucennvlll (omocunmes 'y Oakmepuii. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHUEe (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOnble opranu3Mel. Bunel Opoxenus. [IpoaykTsl OpoxkeHUs U UX UCIOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro mnyTd oOMeHa BEIIECTB IMepes aHadpOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHEpreTndeckuil oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaa3bl)».



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

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHOuMIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCT,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
o6uocunTesa 6enka. Koguposanue aMmuHokucnoT. Ponbs pubocom B GuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

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

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKHI M MOCTCHHTETHUYECKUN (IMIPEMUTOTHUECKUN) TEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocoMm. Tenomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
MuTo3a. Kapnoknues n nutoknses. bruonornueckoe 3HaueHUE MUTO3A.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



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

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelIka
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCO0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCThl. KonoHunansHbIe
OpraHU3MBI.

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

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBEKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAlIbHa,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKa. OYHKIIMU OpPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOUHBIX OPraHu3MoOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [luddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONTUTArOMKX. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepalle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiau. Opranel BblaesneHus. @uibTpanus, cekpeuuss U oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u QpyHKIIOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€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. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanpHas perymsuuss W SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4eloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OnHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4yenosekay, «lImmeBapurensHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NMUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cuctema nruny, «HepBHasg cuctema MIIEKONUTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIPhl KOMHATHBIX pacTeHul, repOapuu pacTeHUH pa3HbIX OT/AENOB, BIaKHBIE MTPETapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMasa M OenKkoB TMoJ JeiicTBMeM (epMEeHTOB, 0OOpylOBaHHE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuHoxenue. [lonoBbie KineTkw, wium ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y JKMBOTHBIX. [lolOBBIE  Keye3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUSl — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apobnenus. [emepmunuposeannoe u nedepmunuposantnoe opoobnenue. bracmyna, munsi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HUEPAPXMUYECKUX B3aMMOACHCTBHI TeHOB. BrusHue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CO3BOHOUHBIX M MO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJAOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXeHHE XJTaMUJOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHB», «Pa3MHOXEHHUE THUIIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3BuTue IArymkmn», «/{BoilHOE OIMJIOOTBOPEHHE Y LBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMaTO30U/I0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

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

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUI».

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

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4YE€HBIX B pa3BUTHM TeHeTuku. Paborer H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBIM M PEIECCUBHBIM MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetsi: 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 «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBolii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIUBaHHE. [TpomexxyTOUHBIN XapakTep HaCJIEIOBAHUSL.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOEe HacaeI0BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHblil moJj. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

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

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJIS M U3MEHEHHUs HAacleJACTBEHHON uHpopMalnuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckperuBanue», «HenoaHoe nomuHupoBanue», «CLenIeHHOE HACIEI0BaHNE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEILICHUs IPHU3HAKOB, MOJEIb Ul JEMOHCTPAMU 3aKOHA HE3aBHUCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KadecTBeHHble M KOJIMYECTBEHHbIE MpPHU3HAKU. BuIsl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOIM(UKAITMOHHOW U3MEHYHBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHON M3MEHYMBOCTH B CO3JIaHUU T€HETUYECKOTO pa3HOOOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MOJOBble MyTauuu. [IpUumMHBI BO3HMKHOBEHHMS MyTauui. MyTtareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INUSEHEMUYECKUX (DAKmopos 6 HACIe008aHUulU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTH»,  «Meio3»,  «OmnonotBopeHue»,  «l'eHeruueckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopunass padora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHas IporpaMMa HCCIENOBAaHUS TIE€HOMAa 4YEJOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIC3HU YeIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBosIOBbIE KIETKH. [IoHATHE «reHeTHYecKoro rpy3a». OTHYECKHE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolleld cpenpl. l'eHeTnuyeckas mpenpacroioKEHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

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

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

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 CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSIZIOB B HAclIeACTBEeHHON m3mMeHunBocTy H. M. BaBuioBa, ero 3HaueHue st
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOUIBIO OIIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO F€HOTHUITY C MTOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOmHaHTHRIX JIHK mms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekiuu. OtnanéHHas TUOpUIM3aLUSL.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3IaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcCie C NPUMEHEeHUeM COBPEMEeHHbIX Memo008 HAYYHLIX UCCIIe008AHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

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

Tabmuiet 1 cxeMbl: «LIeHTpBI MPOUCXOKICHHSI U MHOTOOOpa3us KyJIbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOIOB CEJIEKIIUU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MOJTy4eHHE KMUCIIOMOJIOYHBIX IPOAYKTOB, BUHOENUuEe. Mukpoobuonorndeckuii cuaTe3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LIE€JIbIO MOJTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COAEpKAIUX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KylbMUuGUPOBAHUs U MUKPOKIOHAILHO2O PAZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTHYECKHE M DJTHUYECKHE TMPOOJIeMbl TEHHOM
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKUUH C IeNbl0 oOecreyeHus: KOMOMHHPOBAHHOW 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcmonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IkeKypeusi «bHOTEeXHOJIOTHS — BayKHEHIIIas MPOU3BOIUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxxaenne u pa3sBUTHE IBOJIONMOHHBIX NPeACTABJICHNN B 0M010THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



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

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpeMeHHast HBOJIIOIMOHHAs OHOJIOTHS. 3HAUCHHE BOJIOIMOHHON TEOpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBunay», «®Dopmbel 00pbOBI 3a cymiecTBOBaHuUe», «llopoasr romy6Geit», «MHoroobOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
3JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJIEHME. 3aKOH TeHeThdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko2o pazHoobpasus: npuduHvl u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii oTO0op — HampaBistouuii ¢axtop sBosionud. POpMbl €CTECTBEHHOTO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHunit y opranusmoB. Apomopdo3ssl u uanoagantauuu. [lpumeps! npucrnocobieHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuus — kimroueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepuxkos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIIMOHHAst CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JMCTBEHHUIBI CUOMPCKOM M JMCTBEHHHIIBI aypcKoi», «[lomynsannoHHbIe BOJIHBI YUCICHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpenynpexnaromas okpacka >XHBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«JKOJIOTUYECKOE BHUJ000pa3oBaHuEe BUAOB CHUHUL, «llomumnounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BABIINXCS PA3TUYHBIMH CTIOCOOAMH.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BHJIOB 10 MOP(OTIOTHUESCKOMY KPUTEPHIO).

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'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJOTMYHBIE OpraHbl. PyauMeHTapHbIe Opranbl M aTaBU3Mbl. MOJIEKyIsIpHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) HJBoJOUMH. [lpunHyun  cmenvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

TaGnuupl u cxembl: «PUIOreHETUYECKUH PSIIL JIOIIAANY», «APXEONTEPUKCY, «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpHI YeJOBEKa W LIMMIaH3e», «lIaBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJUICKIIMH
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camo3apoKJIeHUs KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnannannanwy, JI. [lactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoauepBaTHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanbHple dTanel opraHn4eckoi 3BoronuM. I1osBIIEHME W 3BOIIOLHUS NEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

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

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne NBETKOBBIX PAaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKM3Hb B BOJE. DBOJIOIHS MMO3BOHOYHBIX. [IponcxoxaeHue amGuOnii U penTHITHA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30#. OOImmas xapakTepHCTHKa KIUMara M TeOJIOTHYECKHX TporeccoB. llosiBiaeHue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHUi. COBpEMEHHBIN SKOJOTHYECKUN KpH3uc, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

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

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. ITacrep, U. 1. Meunukos, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXxpoHosornueckas mkana», «HauaapHble 3Tambl OpraHUYECKON 3BOJIFOLIMN,
«Cxema o00pa3oBaHUsI DHYyKapuoT NyTéM cuMOHOreHeza», «CHucTemMa >KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOJgOpocany, «Mxu», «llanopoTHukn», «l'omocemeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «PazButue KuU3HM B apxeuckoul ape», «Pa3BuTuHe KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pAcTEHUN Pa3IWYHBIX OTMAEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WITIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEM CTPOEHHS PpACTEeHUH pPa3HbIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TPEACTaBICHUI O MPOUCXOXKICHUM YeJoBeKa. Pelnuruo3Hble BO33PEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosioTuIecKne, (HU3HOJIOTO-OMOXUMUYECKHEe, ToBeAeHUecKrue. OTIWYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolIeHne OMOJOTMYECKUX U COIUAIBHBIX (DAKTOPOB B AaHTPOTIOT€HE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE MPEIKu Joaei. YenoBek yMenbld, MepBbI€ M3TOTOBJICHUS Opyauid Tpyna. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJl0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najaeoreHOMUKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJSAIUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o 1aHere. EauHCTBO uyenoBedyeckux pac. Haywnas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUS M MaJCOAHTPONOJIOTUS  YEJIOBEYECKUX  MOMYISIUN.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer u  cxeMbl: «MeETOJbI  aHTPOIOJIOTUNY», «[ OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymensiin», «HermoBek NpaMoXOoadIuiy», «/eHnCoOBCKU 4eI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
qyenmoBeka, penponykuuu (doTtorpadum) KapTHH C MHQPOJOTUYCCKUMU U OUOIEHCKUMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/3yueHue OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W pasBuTHE HKojoruu B Tpynax A. ['ymGompara, K. @®. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHue B SKOJIOTUH. MOHUTOPUHT OKPYXKAIOMIECH CPEJIbl: JTOKAIbHBIMH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOI0B FKOJOTUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKoJoTnYeckux akropos. [IpaBuno munumyma (K. Inpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IIpucnocobneHus pacTeHuil K MOIIEP:KaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOWTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnyeckne  ¢akTtopbl. Buasl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aUMOJICUCTBUM JUIsI CYIIECTBOBAHUSA
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeMIOKPOBHBIC )KUBOTHBICY, «XO0JIOJHOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapazutuzmy», «Konkypennus», «Cumonosy», «Kommencaanzm.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIHBHIE KOMHATHBHIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOuTaIOUIMX B pa3HbIX cpelax, repOapuu M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarolInuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI omysaiuidi. OCHOBHBIE MMOKA3aTeIH MOMYISINH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MONYJSALUU U €€ peryiauus. buotnueckuii moteHnuan nonyaauuu. MoaenupoBaHue JMHAMUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



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

[lonsitue 00 »sKoJIOTMYECKOM HHUIIE BUAa. MecrooOuTanue. MHoOromepHas MOIETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

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

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHele mnupamuael nomyasuuuy, «CKOpOCTh 3acelieHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJTOTHYECKHE CHCTEMBbI.

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

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: IMPOAYLIEHTBbI, KOHCYMEHTBI, PeAyLeHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBneHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHW3MOB, TONYJISLMNA M DKOCHCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0Tis MOHUTOPHUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremey, «llenn nuTanus (nmactOuinHas, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucrema o3epa», «ArpoueHos», «KpyroBopoT BelecTB U HOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBIL.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

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

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

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 npenactaBieHuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHaMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BbICOKOTOpbA. Kiumar, pacturenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B nmpupoze», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeapl. OxpaHa Bo3dyxa. 3arps3HeHue BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). botanndeckue cagpl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. buonocuueckoe pasnoobpaszue u douopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsizHeHHEe arMocepbl», «3arps3HEHUE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH pernoHa.



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

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJaIOITUMHUCS
IpOTrpamMM CpeHEro 00mero 00pa3oBaHus: INYHOCTHBIC, METAIIPEMETHBIC U TIPEIMETHEIE.

B crpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEIYIOIIME  COCTaBJIAIOIIME: OCO3HAaHHWE OOYYaIOUIUMHUCS  POCCUHCKOM  IpakJaHCKOU
UACHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOONPEICICHHIO,
Hanuuue momugeayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIUXCS PYKOBOJICTBOBATHCA B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMoJOrMYeckoro  oOpa3oBaHUS, Haauuue NPABOCO3HAHUS  DKOJOTMUYECKOM  KYJIbTYpBI,
CnocoOHOCMU cMasumy 1€ U CTPOUTD )KU3HEHHBIE TJIaHBI.

JImaHOCTHEIE PE3YIbTAThl OCBOCHUA MIPOTPAMMEBI 110 ouoJIoTHH JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpOIleccaM CaMoOIIO3HAHMS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPpUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJEHHUIO, B3aMMHOIO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit @enepanunu, IpuUpoJIe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMsS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYalONIUXCsl PYKOBOIACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpPHEHTaluil, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHMS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTU MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE  Y4YUTBIBaTh B  CBOUX JIGHCTBHSX HEOOXOJUMOCTb  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUS IO ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENLCKUX 3a/1a4, YB@KUTEIBHOTO OTHOLIEHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PoauHON, ropAocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOH sA3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIEIUIO M TNaMSATHUKAM MPUPOJIBI,
JTOCTIKEeHHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAaHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIMSIMHU HAPOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

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

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

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

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MHUTAHUE,
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 LEHHOCTH MpPaBWI HWHIAUBUAYAJIBHOTO M KOJJICKTUBHOTO 0€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 IIEHHOCTH MacTepCTBa, TPYI0JIt00ue;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoPecCHOHANBHON NEesITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

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

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKHU IIeNIeco00pa3HOe OTHOIIECHUE K MPUPOJEe KaK UCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /151 OKPYKAIOLIEH cpenpl;

OCO3HAaHHKE IJI00aJIbHOI0 XapaKkTepa dKOJIOTHYECKUX IPo0JieM U IMyTei UX pelleHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IIpU pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEHUE
[IpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIUX BPEI OKpYXKaIoLIeH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEIIPUHIMAEMBbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKON KYNbTYpbI, OIBITAa
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUsST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KYJIBTYpPHI KaK CpeICTBa B3aUMOIEHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YeloBeKa M OOIlecTBa, B MO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISX MOBBIIMICHUS 0O0Ien
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEITeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOTro mpenmera «bUONOTHS» BKIIOYAOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAYYHBIM (HaKT, MPHUHIIWI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dbopmupoBanre (YHKIMOHAIBHONW TPAMOTHOCTH M COLIMAIIBHOW KOMIIETEHIIMH OOYJaroIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare u3zydeHuss OMOJOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs Y
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MeTanpeMeTHbIE Pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEJIHErO OOIIero o0pa3oBaHHS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1)0a3oBble JornyecKue AeMCTBHS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaiu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTpENeNATh LEIN JAeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHBIC, JAECIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONICHUI B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYHUIl Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEACTBUM JEeSITENFHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble UCCIeA0BaTENbCKUE IeliCTBUS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOCKTHOM JESITENLHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BaTh PA3NIMYHbIC BUABI JEATCIHHOCTH IO TOJyYCHHIO HOBOTO 3HAHHWS, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0OOpPa30BATEIBHON NEATEIHPHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCAa CPEICTB M CHOCOOOB NEHCTBHSA B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjaraTb OPUTHHAIbHBIE IMOAXOAbl U PpEUICHHUS, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANIM3UpOBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U O0TOOpe
Oouonoruueckoi nHGopMaum, HeoOXOIUMOM ISl BBIIOTHEHUS YUEOHbIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIbI, PUCYHKH U JPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopmalren: NPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BceX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHANIOTe
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB AUANIOTA WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIIOCOOaMM OOIIEHUS M B3aWMOJICHCTBHSA, MOHMMATh HaMEpPEHHS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecTHas AeATeJbHOCTD:

[IOHMMAaTh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAHAHON U MHJIMBUAYaIbHOW pabOThl IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WJICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa U Ka)JOro YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIIOBEIECHUE B DPA3NIMYHBIX CHUTyalMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1)camoopranuszaums:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM 1I€JIEBBIC U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3a7ayl B 0Opa30BATENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOTrO IIpeMeTa Ha OCHOBE JIMUHBIX NMPEANIOUTECHUH;

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

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBINA U KYJIbTYpHBIN YPOBEHb.

2)caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YIHTaTOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pediekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3)npunsaTHe ceds U APYIrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CHocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAlMud U MpeoOpa3oBaHUIO 3HAHUM, BHUIbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHHsS ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodieM palMOHAIBHOTO MTPUPOIOTIONB30BAHUS, O BKIIAJE POCCUNCKUX U 3apyOekKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJsius, CaMOBOCIPOU3BEICHIE, HACIEICTBEHHOCTb, HU3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PAaCTEHHil), 3aKOHBI (€IMHO00pa3us MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJIAaMU HAYYHOT'O TO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHIX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Mcje OakTepuil, rpubOB, pacTeHHH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCCOB: 0OMeHa BellecTB (MeTabo0JIM3M), IpeBpalleH sl SHEPTUH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHIMBUIYAIIBHOTO DPa3BUTHUA OpraHu3ma (OHTOr€HEe3a), B3aUMOJICHCTBUS T'€HOB, TI'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBEKa M HMX (YHKIHMAMHU, MEXKIY CHUCTEMAMHU OPraHOB M HX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKUE 3aJaud, BBISBISATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U J1abOPaTOPHBIM 000PYIOBaAHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJAMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, W IMYOJUMYHO MPEICTABIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM M MeIUIUHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIIJIOJOTBOPEHHE, HAINPaBICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIUICHHOCTH, YIIyOJIATh IIO3HABATEJIbHBIM HHTEpEC, HaNpaBIECHHBIH HAa OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOIO OTHOLIEHHS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATalOUIMX OWOJIOTHUYECKUX TEPMHUHOB M MOHATHH (BUJ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHsl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJIETh OCHOBHBIMM METOJIaMH HAy4YHOTO IIO3HAHUS, MCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHMOTEOIIEHO30B, JKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUN 3BOJIIOINN, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPTUU B SKOCHUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIISATH OTINYUTEIILHBIC TIPU3HAKH JKUBBIX CUCTEM, TPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOTOO0Opa3usi BHJOB M KOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHWS IMPHPOJBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKUE pabOThI, COONIONATh MpaBHiia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBATh B Y4YEOHO-HMCCIIEOBATEIHCKON pabdOTe MO OMOJOTHUH, DKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OIICHUBATh THUIOTE3bl W TEOPUH O TPOMCXOXJICHUU IKU3HH, 4YeJIOBEKa W
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHAIBLHOTO U BBICIIIEIO 00pa30BaHMSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC

Ne Korecrso uacos duexkTpoHHble (¢ poBbIE)

o/ HaumeHnoBaHue pa3iesioB U TeM MPOrPaMMBbl Beero Kontp Mpaxr 0BpA3OBATEbHEIE peCypCht

padoTsbI padoThI
1 buonorus xak Hayka 1 1 0 https://resh.edu.ru/subject/lesson/3827/
2 JKuBBIE CHCTEMBI U UX U3YYCHHE 2 0 0 https://resh.edu.ru/subject/lesson/3827/
3 Buosorus kineTku 2 0 0.5 https://resh.edu.ru/subject/lesson/5383/
4 XuMHudecKasi OpraHu3amus KJICTKA 10 1 https://resh.edu.ru/subject/lesson/5397/
5 CtpoeHrie U QYHKIIH KIETKH 8 0 https://resh.edu.ru/subject/lesson/5383/
6 OOMeH BeIIecTB U MPEeBpalleHue YHEPTHH B KIIETKE 9 0 https://resh.edu.ru/subject/lesson/3917/
7 Hacnepctaennas niopmaims u peannsaiis ¢t B 9 1 0.5 https://resh.edu.ru/subject/lesson/5352/
KIIETKE
8 JKW3HEHHBIN ITUKIT KICTKH 6 1 1 https://resh.edu.ru/subject/lesson/3847/
9 Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 1 15 https://resh.edu.ru/subject/lesson/5359/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0 15 https://resh.edu.ru/subject/lesson/5359/
11 Tenierria —Hayka o HaCHCACTBEHHOCTH H 2 0 0.5 https://resh.edu.ru/subject/lesson/5386/
M3MEHUYHMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/lesson/4725/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0 https://resh.edu.ru/subject/lesson/4755/
14 I'eneTnka yeaoBeka 3 0 0.5 https://resh.edu.ru/subject/lesson/3653/
15 Cenekuusi OpraHnu3MoB 4 1 1 https://resh.edu.ru/subject/lesson/3861/
16 buotexHoMOTHs M CHHTETHYECKAsT OUOJIOTHS 4 0 0 https://resh.edu.ru/subject/lesson/5387/
17 PesepBHOE Bpems 1 1 https://resh.edu.ru/subject/lesson/5387/

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 8 13




11 KVIACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
o/ HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI Beero Kontp Ipakr B ——
padoTsbI padoThI
1 3apOi/ICHHC H PASBHTHE DBOIIOUHOHHEIX 4 1 0 https://resh.edu.ru/subject/lesson/5393/
MpeACTaBICHUHN B OMOJIOTHH
2 Muxkpo3BoiIOIUS U €€ Pe3yabTaThl 14 1 https://resh.edu.ru/subject/lesson/4949/
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6 0 https://resh.edu.ru/subject/lesson/4949/
4 [IpoucxoxaeHue U pa3BUTHE KU3HU HA 3emiie 15 1 1.5 https://resh.edu.ru/subject/lesson/3874/
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 1 https://resh.edu.ru/subject/lesson/4951/
DKOJIOTHS — HayKa O B3aWMOOTHOIICHUSX
6 OPraHW3MOB M HAJIOPTAHU3MEHHBIX CUCTEM C 3 0 0.5 https://resh.edu.ru/subject/lesson/5392/
OKpYXarollen cpenon
Opraau3Mebl ¥ cpesia 0OUTaHUS 1 15 https://resh.edu.ru/subject/lesson/5501/
DKOJIOTHS BUJIOB U MOIYJISIIUAN 1 0.5 https://resh.edu.ru/subject/lesson/5501/
DKO0J0THS COOOMIECTB. DKOJIOTHYSCKUE CUCTEMBI 12 1 0.5 https://resh.edu.ru/subject/lesson/4953/
10 buocdepa — rimobanbHas 3KocHCTEMA 0 0 https://resh.edu.ru/subject/lesson/5394/
11 UenoBek u OKpyxaromias cpeaa 0 0 https://resh.edu.ru/subject/lesson/3896/
12 PesepBHOe Bpems 1 0 https://resh.edu.ru/subject/lesson/3896/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
° Kommnyecrso yacos
w | Tewasposa Becro wyvenmn | cGprsosAremasts peeypes
Kontp IIpakr

buonorus kak KOMIUIEKCHAas HayKa U KaKk 4aCTb COBPEMEHHOTO _

1 1 https://resh.edu.ru/subject/lesson
oOuiecTBa
JKuBEIe cUCTEMEI U X CBOMCTBA 1 https://resh.edu.ru/subject/lesson
YPOBHeBaﬂ Oopranu3anus )XUBBIX CUCTEM https://resh.edu.ru/subject/lesson
I/ICTOpI/ISI OTKPBITHUA U U3YYCHUA KIICTKH. Knerounas TCOPUA https://resh.edu.ru/subject/lesson/3827/
MeToapl MOJIEKYISIPHOH U KIeToYHOUM Onosoruun. [TpakTnueckas

5 pa6OTa «I/IqueHHe METOJIOB IJICTOHHON Ouozorun 1 0.5 https://resh.edu.ru/subject/lesson/5383/
(xpomatorpadus, anexrpodopes, muddepeHnnansHoe
nentpudyruposanue, [TLP)»
XHWMHUYECKUH COCTAB KIETKH 1 https://resh.edu.ru/subject/lesson/5383/
MPIHepaJIBHBIe BCIIIECTBA KJICTKH, UX onoJsiornyeckas pOJB 1 https://resh.edu.ru/subject/lesson/5383/
Opranndeckue BeniecTBa KIeTkn — Oenku. JJabopaTtopHas

8 pabota «OOHapyxeHHEe OETKOB C TIOMOIIBI0 KAYeCTBEHHBIX 1 0.5 https://resh.edu.ru/subject/lesson/5383/
peaxuuin

9 CpoiicTBa, k1accuukaius 1 QyHKIUU OIKOB 1 https://resh.edu.ru/subject/lesson/1585/

10 OpraHI/I‘{eCKI/Ie BCIICCTBA KJICTKH — YIJICBOAbI https://resh.edu.ru/subject/lesson/1584/

11 OpraHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU — JIMIIMbI https://resh.edu.ru/subject/lesson/1584/
Hyxneunossie kucnotsl. IHK u PHK. JIabopatopnas pabota

12 «MccnenoBanue HyKIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK 1 0.5 https://resh.edu.ru/subject/lesson/1586/
Pa3IUYHBIX OPraHU3MOBY»
Crpoenue u pyakiuu AT®. [pyrue Hykineo3uarpudocdarsl _

13 1 https://resh.edu.ru/subject/lesson/2486/
(HT®)

14 CexBenupoBanue /JHK. Metoapl reHOMUKH, TPAaHCKPUITOMUKH, 1 https://resh.edu.ru/subject/lesson/1586/




MIPOTECOMUKHU

15 MGTOI[BI CprKTypHOfI onooruu https://resh.edu.ru/subject/lesson/1586/
16 Tunsl kietok. [IpokapuoTnueckas KieTka https://resh.edu.ru/subject/lesson/1587/
17 Crtpoenue sykapuotudeckoi kietku. [Ipakruueckas padbota 05 tpsyiresh.ecu.rulsubjectlesson/ 1588/
«W3yueHne cBOMCTB KJIETOYHOU MEMOpPaHbI»
18 [ToBepXHOCTHBIN anmapar KIeTKH https://resh.edu.ru/subject/lesson/1588/
OpnnomMeMOpaHHble opraHou il kieTku. [Ipaktuueckas padbota _
19 0.5 https://resh.edu.ru/subject/lesson/3847/
«M3ydeHne MBIKEHHS IIUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX)
[TomyaBTOHOMHBIE OpTaHOU Bl KJIETKU: MUTOXOHJIPUH, TUTACTU/IBI.
20 JlaboparopHas padota «lccrienoBanue mia3Molin3a u 0.5 https://resh.edu.ru/subject/lesson/3847/
JIETUTa3MOJIN3a B PACTUTEIHHBIX KIETKAX)
21 HeMeM6paHHBIe OpraHonabl KJICTKHU https://resh.edu.ru/subject/lesson/5383/
22 CTpOGHI/Ie u Q)yHKHI/II/I Aapa https://resh.edu.ru/subject/lesson/5383/
CpaBHHTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT.
23 JlaGoparopHas padoTa «/3yueHue cTpoeHus KIETOK Pa3InIHbIX 0.5 https://resh.edu.ru/subject/lesson/5383/
OpraHUu3MOB»
AccUMWIALNS U JUCCUMUISILIUS — JBE CTOPOHBI MeTaboI13Ma.
Tuner oOmena Bemiects. JlabopaTopHas padora «3ydeHue _
24 o https://resh.edu.ru/subject/lesson/3917/
KaTaJUTHYECKON aKTUBHOCTU (pepMEHTOB (Ha mpuMepe aMuiIasbl
WM KaTaasbl)»
depMeHTAaTUBHBIN XapaKTep peakiuii KJIETOYHOro MeTaboan3ma.
o5 JIaboparopHas pabota «/3yueHue pepMeHTaTUBHOTO 05 ntos:resh.durulsubjectlesson/317/
pacuierieHus NIEPOKCUAA BOIOPOJa B PACTUTENIbHBIX U
YKUBOTHBIX KJIETKaX»
26 benku-akTUBaTOPHI U OENKU-UHTHOUTOPBI https://resh.edu.ru/subject/lesson/3917/
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB https://resh.edu.ru/subject/lesson/3917/
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/




Xemocunres. Jlaboparopnast padota «CpaBHEHHE IPOIECCOB

29 1 0.5 https://resh.edu.ru/subject/lesson/3917/
($hoTOCHHTE3a U XEMOCHHTE32)
AnaspoOHble opranu3mbl. Buner 6posxenus. JlaboparopHas _

30 1 https://resh.edu.ru/subject/lesson/5383/
pabota «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JIBIXAHUSDY

31 AnpoOHBIE OPTaHU3MBI. DTAIbl SHEPTETUIECKOTO OOMEHa 1 https://resh.edu.ru/subject/lesson/5383/
OHeprus MeMOpaHHOTO rpaarueHTa npoToHoB. CuHre3 ATO: _

32 o 1 https://resh.edu.ru/subject/lesson/5383/
pabota nmpotoHHOU AT®-cuHTa3bI

33 Peakiiun MatpuyHOTO CMHTE3a 1 https://resh.edu.ru/subject/lesson/5352/

34 Tpanckpunuus — marpuunslil cuaTe3 PHK 1 https://resh.edu.ru/subject/lesson/5352/

35 TpaHCJ'IﬂIII/ISI " e€ dTaIlbl 1 https://resh.edu.ru/subject/lesson/5352/

36 KonupoBanue amunokuciot. Poss pubocom B 6uocuHTe3e Oenka 1 https://resh.edu.ru/subject/lesson/5352/

37 OpraHmauI/Is{ TCHOMaA y IPOKAPHUOT U 3YKApHUOT 1 https://resh.edu.ru/subject/lesson/5352/

38 MoneKynﬂprIe MECXaHNU3MBbI OKCIIPECCHUHU T'€HOB Y OYKAapHuOT 1 https://resh.edu.ru/subject/lesson/5352/

39 Bupycel — BHeksIeToUHBIE (POPMBI KU3HU U OOIMTaTHBIE 1 05 tos:iresh.edurulsubjectlesson/s352!
napasuthl. [Ipaktuyeckas padora «Co3maHnne MOJCIIH BUPYCa

40 BupycHsie 3a001eBaHus YeI0BEKa, )KUBOTHBIX, PACTCHHI 1 https://resh.edu.ru/subject/lesson/5352/

41 HanorexHonoruu B OMOJIOTHH U MEQUILIMHE 1 https://resh.edu.ru/subject/lesson/3939/

42 JKusaeHHnI IUKII KJICTKU 1 https://resh.edu.ru/subject/lesson/3939/

43 ManI/I‘IHHﬁ CHUHTEC3 I[HK 1 https://resh.edu.ru/subject/lesson/3939/

44 Xpomocowmsl. JIabopaTtopnas pabota «3yuenue xpomocom Ha 1 05 tps:esh.edu ru/subjectlesson/39271
TFOTOBBIX MUKpOITpEIaparax»

45 JleneHue KICTKH — MHTO3 1 https://resh.edu.ru/subject/lesson/3927/
Tuner knetok. Kapuokunes u nutokunes. JlaboparopHas padora

46 «HaOmogeHne MUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa (Ha 1 0.5 https://resh.edu.ru/subject/lesson/3927/
TOTOBBIX MUKpOIIpernapaTax)»

a7 Pel“yJ'DII_II/I}I JKU3HCHHOI'O IMKJIa KICTOK https://resh.edu.ru/subject/lesson/3927/

48 OpranusMm Kak eAMHOE LIEJI0e 1 https:/resh.edu.ru/subject/lesson/3927/




Txanu pacrenuii. Jlaboparopnas pabota «/3ydeHue TkaHei

49 . 1 05 https://resh.edu.ru/subject/lesson/6760/
pacTeHuin»
50 TKaHHU ’KMBOTHBIX U uenoBeka. Jlabopatopnas padora «3yuenne 1 05 tps:iresh.edu u/subjectTesson 7845/
TKAaHCHU KUBOTHBIX»
51 Opransel. Cucremsl opranos. Jlaboparopnas padota «3yuenue 1 05 ntos:esh.edu rusubjectlesson/ 7845/
OpradHoB IBCTKOBOT'O paCTCHUA»
52 Omnopa Tena opraHu3MoB hitps://resh.edu.ru/subject/lesson/7850/
53 ﬂBI/I)KeHI/Ie OpraHu3MoOB 1 https://resh.edu.ru/subject/lesson/7850/
54 [Tutanue opraHu3mMoB https://resh.edu.ru/subject/lesson/7850/
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. [IHIIEeBapuTEIHHAS CCTEMA 1 hitps:/Iresh.ed.ru/subject/lesson/2465/
yeJIoBeKa https://resh.edu.ru/subject/lesson/6758/
56 HBIXZLHI/IG OpPraHu3mMoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YeJIOBEKa 1 https://resh.edu.ru/subject/lesson/6759/
58 TpaHCHOpT BEHICCTB Y OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
59 KpOBeHOCHaSI CHUCTEMaA ITO3BOHOYHBIX ) KUBOTHBIX U YCJIOBCKA 1 https://resh.edu.ru/subject/lesson/6761/
60 Brigenenue y opraHusmMoB 1 https://resh.edu.ru/subject/lesson/6762/
61 3aI_Ill/ITa Y OpraHnu3sMoB 1 https://resh.edu.ru/subject/lesson/6766/
62 I/IMMYHHa}I CHUCTECMA YCIIOBCKA 1 https://resh.edu.ru/subject/lesson/6767/
63 Pa3I[pa>KI/IMOCTI> U pETYyInsa y OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6766/
64 FYMOpaJ'IBHaSI perysnus 1 SHIOKpHUHHAsE CUCTEMA JKUBOTHBIX U 1 https/fresh.edu.ru/subjectlesson/6766/
YCJIOBCKa
65 q)OpMLI Pa3MHOKCHU OpraHu3MOB https://resh.edu.ru/subject/lesson/6764/
66 [TonoBoe pa3zMHOXKEHHE https:/resh.edu.ru/subject/lesson/6764/
67 Meiio3 https://resh.edu.ru/subject/lesson/2484/
I"'ameTorenes. O6pa30BaHHe " Pa3BUTHC NTIOJIOBBIX KIICTOK.
68 JlaGopaTopnas pabota «3yueHue cTpoeHHs MOJOBIX KIETOK Ha 1 0.5 https://resh.edu.ru/subject/lesson/2484/

TOTOBBIX MUKpOIIpCIiapaTax»



https://resh.edu.ru/subject/lesson/2465/

69 NuauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOT'E€HE3 1 https://resh.edu.ru/subject/lesson/2213/

70 3akiajKa OpraHoB U TKaHEH U3 3apO/JIbIIIEBBIX JIHUCTKOB 1 https://resh.edu.ru/subject/lesson/2213/
Poct u pazButne xuBoTHBIX. JIabopaTtopHas paboTa «BrlsiBIeHHE _

71 N 1 0.5 https://resh.edu.ru/subject/lesson/2213/
MPU3HAKOB CXOJACTBA 3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)»
PasmHOXeHMe U pa3BuTHe pacTeHuil. JJaboparopnas padora

72 p p patop E) 1 0.5 https://resh.edu.ru/subject/lesson/2468/
«CTpoeHHe OPraHoB PA3MHOXKEHUSI BHICIITUX PACTEHUI

73 I/ICTOpI/ISI CTAaHOBJICHHA U Ppa3BUTHA T'CHETUKN KaK HAYKH 1 https://resh.edu.ru/subject/lesson/2482/
OcHOBHBIE TIOHATHSI M CUMBOJIBI TeHETHKU. JlabopaTtopHas paboTa _

74 . 1 0.5 https://resh.edu.ru/subject/lesson/2482/
«/Ipo3oduna kak 00BEKT TEHETUYECKUX UCCIIECTOBAHUI
3aKOHOMEPHOCTH HacleA0BaHUs MPU3HAKOB. MOHOTHOpUAHOE

75 ckpemuBanue. [Ipaktuueckas padota "M3ydenue pe3yiabTaToB 1 0.5 https://resh.edu.ru/subject/lesson/2482/
MOHOTHOPHUHOTO CKPEIIUBaHUS Y Ip030(ussr"

76 HHTOHOFquCKHe OCHOBBI MOHOFI/I6pI/I,Z1HOFO CKpEIIBaHUA https://resh.edu.ru/subject/lesson/2480/

7 AHanu3upyolee ckpenmpanve. Hemosinoe toMuHupoBaHue 1 https://resh.edu.ru/subject/lesson/2480/

uruopuaHoe ckpemuBanue. [Ipakrudyeckas padora «3yuenue

78 a pHAL peti P p ya 1 05 https://resh.edu.ru/subject/lesson/2480/
pe3ynbTaTOB AUTHOPUAHOTO CKPEIIUBAHUS Y APO30(PUITBDY

79 [uTonornyeckne OCHOBBI TUTUOPUTHOTO CKPEITUBAHMS 1 https://resh.edu.ru/subject/lesson/2480/

80 CuenneHHoe HaclI€JOBAaHUE IIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/2480/

81 XpOMOCOMHAS TEODHS HACIEICTBEHHOCTH 1 https://resh.edu.ru/subject/lesson/2480/

p p A https://resh.edu.ru/subject/lesson/2212/

82 I'eneruka noia 1 https://resh.edu.ru/subject/lesson/2212/

83 ['eHoTnn Kak HeIo0CTHAS CUCTEMA 1 https://resh.edu.ru/subject/lesson/2212/
['eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, )KUBOTHBIX U

84 1 https://resh.edu.ru/subject/lesson/2478/
YyeJioBeKa

85 N3MeHYUBOCTh IIPHU3HAKOB. BI/II[H HU3MCHYHNBOCTHU https://resh.edu.ru/subject/lesson/2478/

86 MonudukanroHHas U3MEHYHUBOCTh https://resh.edu.ru/subject/lesson/2480/

87 Bapuarnmonsslii psa u BapuanimonHasi kpusas. JlabopatopHas 1 05 https://resh.edu.ru/subject/lesson/2480/

pa60Ta «HccnenoBanue SaKOHOMCpHOCTeﬁ MOI[I/I(I)I/IKaLII/IOHHOI‘/’I

https://resh.edu.ru/subject/lesson/2212/



https://resh.edu.ru/subject/lesson/2480/
https://resh.edu.ru/subject/lesson/2480/

n3MeH4YuBOCTH. [IocTpoeHune BapualuoHHOroO psta u
BAPUALIMOHHON KPUBON»

88 I'enotnnnyeckas n3MeHYMBOCTb. KoMOMHAaTHBHAS U3MEHYUBOCTD https:/resh.edu.ru/subject/lesson/2212/
MyTranmoHHas u3MEHYNBOCTE. IIpakTuueckas padora «Myramuu

89 . P p yr 0.5 https://resh.edu.ru/subject/lesson/2212/
y Ipo30¢ sl (Ha TOTOBBIX MUKPOIPENnapaTax)»
3aKOHOMEPHOCTH MYTAITHOHHOTO TIpOIecca. DNMUTCHETHKA U _

ps://resh.edu.ru/subject/iesson.

90 https://resh.edu.ru/subject/lesson/2480/
SIUT€HOMHKA

o1 I'enetuka yenoBeka. [Ipaktuueckas pabora «CocraBieHue u 05 https://resh.edu.ru/subject/lesson/2480/
aHaJIn3 po JIOCJIOBHOI>'I>> ' https://resh.edu.ru/subject/lesson/2212/

92 MeTtoapl MEIUIIMHCKON T€HETUKHI https://resh.edu.ru/subject/lesson/2212/
3HaueHne MEIULIMHCKON T€HETUKH B IPEAOTBPAILLEHUHN U JIEYUEHUN

ttps: resn.edu.ru/su jeCt esson 1

93 A . DEAOTED https://resh.edu.ru/subject/lesson/2212/
reHEeTHYECKHUX 3a001€BaHNN YEI0BEKA
OcuHoBHbIe TTIOHATHSA ceaeknuu. JlaboparopHas padora «M3yuenue

94 . patop p v 05 https://resh.edu.ru/subject/lesson/2211/
COPTOB KYJIbTYPHBIX PACTEHUN M TTOPO]T JOMAITHUX KMBOTHBIX)
MeToap! celIEKIIMOHHON paboTel. JlabopaTtopHas padora

95 A p pu p p 05 https://resh.edu.ru/subject/lesson/2211/
«M3yueHrne MeToJ0B CENEKIIUN PACTEHUI»
JloCcTHKEHMS CEeNEKIIMU PACTEHHUM U )KMBOTHBIX. [IpakTrdeckas )

96 o https://resh.edu.ru/subject/lesson/2211/
pabota «IIpuBHUBKa pacTeHUI»
CoxpaHeHue, M3y4eHUE U UCTI0JIb30BAHUE T€HETUUECKHUX )

97 https://resh.edu.ru/subject/lesson/2211/
pecypcoB
BuoTtexnonorus kak Hayka ¥ OTpacib IIPOU3BOICTBA.

98 YK P P o 0.5 https://resh.edu.ru/subject/lesson/2211/
[IpakTueckas pabota «/3ydeHre 0ObeKTOB OMOTEXHOIOTHI)

99 OcHoBHbIE HaIlpaBJICHUA CHHTETUYECKON OMOJIOTHH https://resh.edu.ru/subject/lesson/2210/

100 XpOMOCOMHAsI ¥ T€HHAsl UHKEHEPUs https://resh.edu.ru/subject/lesson/2210/

101 MeauiHcKre OHOTEXHOJIOT I https://resh.edu.ru/subject/lesson/3861/
PesepsHblii ypok. IToBTOpeHne, 00001IEHNE, CHCTEMATH3aIIHs

102 p P p ’ B ’ H https://resh.edu.ru/subject/lesson/3861/

3HAHUH



https://resh.edu.ru/subject/lesson/2480/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13.5




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

Koutp
padoThI

IIpakr
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

OBoJroMoHHas Teopus Y.
JapBuHa

bubnuoteka [{OK https://m.eds00.ru/863e5768

JIBHOKyIME CHIIBI 3BOJIFOLIUH
BU0B 110 Y. JlapBuHYy.
Bxo1HOM KOHTPOJIb

bubnuoteka [{OK https://m.edsoo.ru/863e588a

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD

bubnuoteka [{OK https://m.edsoo.ru/863e5ac4

DopMUPOBAHNE CUHTETUYECKON
TEOPHUH IBOJIOLUU

bu6mmoreka IIOK https://m.edsoo.ru/863e5ac4

OTanel 3BOJIIOIIMOHHOTO
poriecca: MUKPOIBOJIIOIHUS U
MaKpPO3BOJTIOLIHS

bu6mmoreka LIOK https://m.edsoo.ru/863e5bf0

[onmynsiius — s>nemMeHTapHas
€IMHHUILIA YBOJIIOLIUU

bu6mmoreka LIOK https://m.edsoo.ru/863e5d12

3aKOH reHEeTUYECKOTO
paBHoBecus [Ix. Xapau, B.
Baitn6epra. JlaboparopHas
paborta «BrisiBneHue
W3MEHUYUBOCTH Yy 0cobei
OJIHOTO BUIa»

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e5d12

OneMeHTapHbIe (HaKTOPbI
IBOJIFOLIUHI

bubnmuoteka [{OK https://m.edsoo.ru/863e600a



https://m.edsoo.ru/863e5768
https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e600a

D¢ dext ocnoparens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

bubnuoreka [TOK https://m.eds00.ru/863e5768

10

Murpauuu. U3omaumuun
MOMYJISIIIAN: Teorpaduaeckas,
OHoJIornYecKas

bu6mmoreka LIOK https://m.edsoo.ru/863e588a

11

EcrectBennslit oTO0p —
HaIpaBJISIOMHN GaKkTop
IBOJIIOIIHI

bubnuoteka [{OK https://m.edsoo.ru/863e5ac4

12

[TonoBoii oT6OP

bubnuoteka [{OK https://m.edsoo.ru/863e5ac4

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yiIbTaT
MHUKPOIBOJTIOIUH.
JlabopaTtopHnast pabota
«M3ydenne apoMopdo30B 1
WJIMOAJIANTAIMI Y PACTCHUH U
KUBOTHBIX)»

0.5

bubnuotexa [{OK https://m.edsoo.ru/863e5bf0

14

[Tpumepsr npucnocobaeHUH y
OpraHu3MOB:
MOpP(hOJIOTHIECKHE,
(bu3moIOrNYeCcKue,
OHMOXHUMUYECKUE,
noBeneHueckue. JlabopatopHas
pabota «IIpucnocobneHus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11enecooOpa3HoOCTb»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e5d12

15

Bupn, ero xpurepuu u
cTpyKkTypa. JJabopaTtopHas
pabota «CpaBHEHHE BUJIOB IO

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e5d12



https://m.edsoo.ru/863e5768
https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12

MOP(OTIOTHIECKOMY
KPUTEPHIO»

16

Crpykrypa Buaa

bu6mmoreka LIOK https://m.edsoo.ru/863e600a

17

Bunoobpa3oBanne kak
pe3yJIbTaT MHUKPOIBOJIIOIMU

bu6mmoreka LIOK https://m.edsoo.ru/863e485e

18

CBs13b MUKPO3BOJIIOLUH U
snuaeMuonoru. KonrponbHas
pabota

bubnuoteka [{OK https://m.edsoo.ru/863e4dec6

19

Makpo3BoitoLHs.
ITaneoHTOJIOTHYUECKHE METOIEI
I/ISY‘—IGHI/ISI 3BOJIOIINN

bubnuoteka [{OK https://m.edsoo.ru/863e4c50

20

buoreorpaduueckue meToabr
W3Y4YEHUS IBOJIOIHNN

bubnuoteka [{OK https://m.edsoo.ru/863e4ec6

21

DOMOpHOIOrHYECKUE U
CpaBHUTEIBHO-
MOP(HOJIOTHIECKUE METOIbI
W3YUYCHHUSI SBOJTFOIIAN

bu6mmoreka [IOK https://m.edsoo.ru/863e4dad

22

MoJteKyIISIpHO-T€HETHIECKHE,
OMOXUMUYECKHE U
MaTeEMaTHYECKUE METOIbI
W3YUYCHHUSI IBOJTFOIINN

bu6mmoreka LIOK https://m.edsoo.ru/863e4dad

23

OO6mIre 3aKOHOMEPHOCTH
DBOJIIOLIUU

bubnuoteka I{OK https://m.edsoo.ru/863e4fd4

24

AJanTUBHAS pauaIs.
HepaBHOMepHOCTH TEMIIOB
SBOJIOLIUHA

bu6mmoreka [JOK
https://m.edsoo.ru/863e50echttps://m.edsoo.ru/863e51fa

25

HaquLIe THUIIOTE3bI
MPOUCXOKIACHUA )KU3HU HA

[[bubmuoTeka LIOK https://m.edsoo.ru/863e5416



https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e5416

3emiie

26

JloHay4HbIEe IpPEACTABICHHUS O
3apOKICHUU KU3HU

bu6mmoreka LIOK https://m.edso00.ru/863e5538

27

OCHOBHBIE ATaIBI
HEOPraHWYECKOM IBOIOLINHU

bu6mmoreka LIOK https://m.edso00.ru/863e5538

28

I'umoTte3nt 3apOKACHUA )KU3HU

bubnuoteka [{OK https://m.edsoo.ru/863e5646

29

Ucropus 3emnu u Metoas! e€
nu3yuenus. Jlaboparopnas
paborta «M3ydyeHue u onucaHue

HUCKOITa€MBIX OCTAaTKOB APCBHUX

OpraHusmMoB»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e485e

30

HaganpHbie sTamsl
OPraHN4eCcKOM IBOJIOIUN

bubnuoteka [{OK https://m.edsoo.ru/863e4ec6

31

DBOJIONHS PYKAPUOT

bu6mmoreka IIOK https://m.edsoo.ru/863e4c50

32

OCHOBHBI€ ATAIbI BOJTIOIUU
PacTUTETHLHOTO MUPA.
[IpakTuueckas padota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS paCTEHUI pa3HbIX
OTJICTIOB»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e4ec6

33

OCHOBHBIE dTaIlbI 9BOJIFOLINH
JKUBOTHOI'O MHUpa

bubnuoteka I{OK https://m.edsoo.ru/863e4dad

34

DBOJIIOIHS )KUBOTHBIX.
I[pakTuyeckas paborta
«M3ydenune ocoOeHHOCTEH
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX)»

0.5

bubnuoreka I{OK https://m.edsoo.ru/863e4dad

35

PasButue xxu3nu Ha 3eMiie 1o

bubmuoteka I{OK https://m.edsoo.ru/863e4fd4



https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4

opaM U Iepruogam

36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

bubmuoreka IIOK
https://m.edsoo.ru/863e50echttps://m.edsoo.ru/863e51fa

37

CoBpeMeHHBIN YKOJIOTUYECKUN
KpHU3HC, €ro 0COOCHHOCTH

[[BubnuoTexa [{OK https://m.edsoo.ru/863e5416

38

CoBpeMeHHas cuctema
OPraHu4ecKOTO MPOILIOTO.
KonTtponsHas paborta

bubnuoteka [{OK https://m.edsoo.ru/863e5538

39

OcCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPraHU3MOB

bubnuoteka [{OK https://m.edsoo.ru/863e5538

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

bubnuoteka [{OK https://m.eds00.ru/863e5646

41

Pa3BuTune npenacraBieHui o
MPOUCXOKICHUHU YEIIOBEKA

bu6mmoreka IIOK https://m.edsoo.ru/863e20d6

42

Mecto yenoBeka B CUCTEME
OpraHUYEeCcKOTo MHpA.
JlaGopaTtopHnas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e220c

43

JBrokyue cuiibl
aHTpOIIOreHe3a

bubnuoteka I{OK https://m.edsoo.ru/863e231a

44

CoOTHOIIEHHE OUOJIOTNYECKUX
Y COLIMATBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

bubnmuoteka I{OK https://m.edsoo.ru/863e25fe

45

OCHOBHBIE CTaIUU

bubmuoteka I{OK https://m.edsoo.ru/863e2aae



https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e2aae

aHTPOIIOreHe3a

46

Ilaneorenerrka u
aJIeOr€HOMHUKA

bu6mmoreka LIOK https://m.edsoo.ru/863e2e64

47

DBOJIIOIHS COBPEMEHHOTO
YeJoBeKa

bu6mmoreka LIOK https://m.edsoo.ru/863e2f9a

48

YenoBeueckue pacsl.
[IpakTnueckas pabora
«M3yueHne 3K0N0THYECKUX
aJanTalyil 4YeJIoBEKa

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e2f9a

49

MexIuCcuUIIMHAPHBIE METO,TbI
anTpononoruu. KoHTpoapHas
pabota

bubnuoteka [{OK https://m.edsoo.ru/863e30d0

50

3apoKeHNe U Pa3BUTHE
SKOJIOTHHA

bu6mmoreka IIOK https://m.edsoo.ru/863e30d0

51

MeTo bl DKOJIOTHH.
JlaGopaTtopHnas pabota
«3yuenue MeTo0B
9KOJIOTHYECKUX UCCIIEI0OBAHUI

0.5

bu6mmoreka IIOK https://m.edso00.ru/863e3422

52

3HadYeHME YKOJIOTHYSCKUX
3HAHHHI JJI 4CJIOBEKA

bu6mmoreka LIOK https://m.edso00.ru/863e3666

53

Dkonoruueckue GakTopsl

bubnuoteka I{OK https://m.edsoo.ru/863e1d70

54

Abuotuueckue dakropsl. CBeT
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopaTtopHas pabota
«BpolIsiBIeHUE TIPUCTIOCOOICHUN
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

bubnuoreka I{OK https://m.edsoo.ru/863ele9c

55

AbuoTtnueckue GpakTopsl.
Temmeparypa kax

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e220c



https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e3422
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e1d70
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https://m.edsoo.ru/863e220c

IKOJIOTHYECKU (HaKkTop.
JIaboparopHas paboTa
«BplsiBIEHNE TpUCTIOCOOIEHU
OpPraHru3MoOB K BJIMSHHIO
TeMITEPaTYpPbD»

AbuoTtnueckue GpakTopsl.
BrnaxxHOCTB Kak 3KOJIOTUYECKHI
(dakrtop. JlabopaTtopHas pabora

56 0.5 bubmmoreka [{OK https://m.edsoo.ru/863e231a
«AHaTOMUYECKHE 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOUTaHU

57 Cpenpl 0OuTaHUs OPTaHU3MOB bubnuoteka [{OK https://m.edsoo.ru/863e25fe

58 buonornueckue puT™Mbl bubnuoteka [{OK https://m.edsoo.ru/863e2aae
Kuznennsie hopmbl

59 bubmmoreka ITOK https://m.edsoo.ru/863e2e64
OpraHu3MOB

60 buotndeckue dakTopsl bu6mmorexa IIOK https://m.edsoo.ru/863e2f9a
3HaueHne OMOTUYECKHUX
B3aUMOJIECHCTBUI I

61 CYIIIECTBOBAHUS OPTraHU3MOB B bubnuoteka [{OK https://m.edsoo.ru/863e2f9a
cpene ooutanus. KonrpoiabHas
pabota
DKOJIOTUYECKHue

62 bubauroreka LIOK https://m.edsoo.ru/863e30d0
XapaKTEePUCTUKU TMOMYSIIUU
OcHoBHBIE TIOKa3aTeNN

63 HOTYIBIITH: HHCICHHOCTD, bubnuoteka [{OK https://m.edsoo.ru/863e20d6
IJIOTHOCTh, BO3pAcTHAS U
MOJIOBAsi CTPYKTYpa

64 OcHOBHBIE TTOKa3aTeNu bubmmoreka [{OK https://m.edsoo.ru/863e20d6



https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e20d6
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MOIYJIALIMM: POKIAEMOCTB,
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUI'PALIUU

DKOJIOTHYECKasl CTPYKTypa

65 bubmuoreka I{OK https://m.edsoo.ru/863e220c
momyJiauuun
JIuHaMuKa NOMyJISIUY U e€

66 bubmmoreka [{OK https://m.edsoo.ru/863e231a
peryusanus
Kpussle pocTa uncieHHOCTH

67 nomynsiuund. Kpusbie bubnuoteka [{OK https://m.edsoo.ru/863e25fe
BBDDKMUBAHU S
OKoJIornYecKas HUIlla BUIA.
JlabopaTtopHnas pabota

68 paTopHai p 0.5 bubmmoreka [{OK https://m.edsoo.ru/863e2aae
«IIpucnocobienns cemsiH
pacTeHUH K pacCEeICHUIO»

69 Bu kak cucreMa momysisinia bubnuoteka [{OK https://m.edsoo.ru/863e2e64
3aKOHOMEPHOCTH MTOBEICHUS 1

70 . bubmmroreka ITOK https://m.edsoo.ru/863e2f9a
MUTPAIHii )KHBOTHBIX
Co00I11eCTBO OPraHu3MOB —

71 bubmmnoreka ITOK https://m.edsoo.ru/863e2f9a
OHOLIEHO3
DKocHCTEMa KaK OTKPBITas

72 Bubmuoreka ITOK https://m.edsoo.ru/863e30d0
cucreMa
KpyroBopoT BeLIECTB U MOTOK

73 PYrosop . bubauroreka LIOK https://m.edsoo.ru/863e30d0
SHEPIHU B IKOCHUCTEME
OcHOBHBIE TIOKa3aTeIIN

74 butaunoreka IIOK https://m.edsoo.ru/863e3422
9KOCHUCTEMBI
DKOJIOTUYECKHE TUPAMUJIBI.

75 Bubmuoreka ITOK https://m.edso00.ru/863e3666
KonTponwsHas pabota

76 N3menenus coobmiecTB — bubnuoteka [{OK https://m.edsoo.ru/863e20d6
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CYKLIECCHH

7

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMBbl MOPEN U OKEaHOB

bu6mmoreka LIOK https://m.edsoo.ru/863e220c

78

[IpupoaHbIE S5KOCUCTEMBI.
DKOoCHUCTEMBI TYHJp, JIECOB,
CTeneH, MyCThIHb

bubnuoteka [{OK https://m.edsoo.ru/863e231a

79

AHTpOHOFCHHI)IG OKOCHUCTEMBI

bubnuoteka [{OK https://m.edsoo.ru/863e25fe

80

Ypb603KOCHCTEMBL.
[IpakTnueckas pabora
«M3yuenue u onucanue
ypOOIKOCHCTEMBI

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e2aae

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOJICHCTBHI OpraHU3MOB B
JKOCUCTEMAaxX

bu6mmoreka [IOK https://m.edsoo.ru/863e2e64

82

MexaHu3MEI BO3AECHCTBUSA
3arps3HEHUN Pa3HBIX TUIIOB Ha
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

bu6mmoreka LIOK https://m.edsoo.ru/863e2f9a

83

buocdepa —
oOmerianeTapHas 000JI04YKa
3eMiin

bubnuoteka I{OK https://m.edsoo.ru/863e2f9a

84

VYuenune B. U. Bepnaackoro o
ouochepe

bubmuoteka [{OK https://m.edsoo.ru/863e30d0

85

3aKOHOMEPHOCTH

bubmuoteka [{OK https://m.edsoo.ru/863e30d0



https://m.edsoo.ru/863e220c
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CYIIECTBOBaHMS OHOC(EpHI

86

KpyrosopoTs BemecTs u
OMOTCOXMMHUYECKHUE [TUKITBI

bubanoreka LOK https://m.edsoo.ru/863e3422

87

30HANBHOCTH OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

bu6mmoreka LIOK https://m.edso00.ru/863e3666

88

YcToitunBocTh OMochepsl

bubnuoteka [{OK https://m.edsoo.ru/863e098e

89

DKOJIOTUYECKHE KPU3ZHUCHI U UX
MPUYHHBI

bubnuoteka [{OK https://m.edsoo.ru/863e0c36

90

Bo3neiicTBue gyegoBeka Ha
ounocdepy. KontponbHas
pabota

bubnuoteka [{OK https://m.edsoo.ru/863e10b4

91

AHTpOTIOr€HHOE BO3JICHCTBUE

Ha paCTUTEIbHBIN U KUBOTHBIN

MUD

bubnuoteka [{OK https://m.edsoo.ru/863e0d9e

92

OxpaHa npuposl

bu6mmoreka IIOK https://m.edso00.ru/863e1398

93

OCHOBHbBIE TPUHLIUIIBI
YCTOWYHBOTO Pa3BUTHUSA
YeJI0BEYEeCTBA U MTPUPO/IbI

bu6mmoreka LIOK https://m.edsoo.ru/863e15f0

94

PanmmonanpHoe
MIPUPOJIOTIONIb30BAHUE U
coXpaHeHHEe OMOJIOTHYECKOTO
pazHo0Opa3us 3emMin

bu6mmoreka LIOK https://m.edsoo.ru/863e15f0

95

O060011IeHUE IO TEME
«MHUKpO3BOJIIONUA U €€
pe3ynbTaTh»

bubnuoteka I{OK https://m.edsoo.ru/863e1712

96

O06o00611eHne 1O TeMe
«Maxkpo3BoJronus 1 €€
pe3yabTaThD)

bubnuoteka I{OK https://m.edsoo.ru/863e1712
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https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712

97

O000111EHHE TT0 TEME
«[IpoucxosxacHue U pa3BUTHE
SKA3HU HA 3eMIIe»

bu6muoreka ITOK https://m.edsoo.ru/863e182a

98

O06006meHne 1o Teme
«IIpouncxoxeHne yenoBeka —
AHTPOIIOTEHE3»

bu6mmoreka LIOK https://m.edso00.ru/863e1942

99

O060611eHue 1o TeMe
«KOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpPraHU3MOBY

bubnuoteka [{OK https://m.edsoo.ru/863e1d70

100

O0o001enue o TeMe
«Opranusmsl 4 cpena
oburtanusgy. IToroseii
KOHTPOJIb

bubnuoteka [{OK https://m.edsoo.ru/863ele9c

101

O00011IEHNE IO TEME
«IKOIOTHS BUIOB U
MOIYJISAN

bu6mmoreka [IOK https://m.edsoo.ru/863e1d70

102

O60061eHue o Teme
«buocdepa — rinodanpHas
IKOCHCTEMAY

bu6mmoreka LIOK https://m.edsoo.ru/863ele9c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

7.5



https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c

YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkiimonepHoe o0uiecTBo
«3narenscrBo «lIpocsemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u
npyrue; noj penakmueit [laceunuka B.B., AkunonepHoe o01iecTBo
«M3parenscTBO «IIpocBemieHne»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 10 knacc/ Tepemos A.B.,
[Terpocora P.A., O01iecTBO ¢ OrpaHM4eHHON 0TBEeTCTBEeHHOCTHIO «OIL]
MHEMO3HA»

* buonorus. buonoruyeckue cucteMsl u mporeccel, 11 kmace/ Tepemor A.B.,

ITerpocora P.A., O011ecTBO ¢ OrpaHM4YeHHON 0TBETCTBEHHOCTHIO «MOIL]
MHEMO3WHA»

METOAUYECKHUE MATEPHUAJIbI IS YYUTEJIA

buonorus. buonornueckue cucremsl u nporeccsl, 10 kimace/ Tepemon A.B.,
ITerpocora P.A., O01iecTBO ¢ OrpaHM4YeHHON 0TBEeTCTBEHHOCTHIO «MOL]
MHEMO3HNHA»

* buonorus. buonorudeckue cuctemsl u npoueccel, 11 knace/ Tepemos A.B.,
ITerpocora P.A., O01iecTBO ¢ OrpaHMYeHHON 0TBETCTBEHHOCThIO «OL]

MHEMO3HNHA»

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/da9175fd-22fa-068f-2e58-
74406ac727c3/?interface=catalogsubject=29
http://school-collection.edu.ru/catalog/rubr/48d104ba-c366-4742-b063-
0e7d9ee758ae/?interface=catalogsubject=29
http://school-collection.edu.ru/catalog/rubr/c18f9c03-c7d3-1f36-55ea-
baec59269170/?interface=catalogsubject=29
http://school-collection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-8314-
0800200c9a66/?interface=catalogsubject=29



