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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma 1o yueOHOMy mpeametry “buonorus” (manaee - Owosorus) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHusl pa3paboraHa Ha ocHoBe dDeaepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanum»,
dI'OC COO, Konmenuuu mnpenojaBaHus yd4eOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (eepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYueOHnbii npeamer «buojorus» yriyonéaHoro ypoBHs usyuenus (10-11
KJIACCHI) SIBIISIETCS OJJHMM W3 KOMIIOHEHTOB TpeAMeTHOU obOnactu «EcTecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxeHusM OIOC COO npoduinbHbie
y4eOHbIe MpEeIMEThl, U3yYaeMble Ha YIIyOJEHHOM YpPOBHE, SBIIAIOTCS CIIOCOOOM
muddepennranu  00yueHUsT Ha YPOBHE cpeaHero ooOiiero oOpa3oBaHUS WU
NpU3BaHBl OOECIEUYNUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CpPEIHUM
o01IUM, cpeHUM MTPOdECCUOHANIBHBIM U BBICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTUX YYeOHBIX TPEIMETOB JODKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTaned 00y4arolUXCcs U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIacTH HAay4YHOTO 3HAHHs, CBS3aHHOTO C OMOJOTHEH,
MEAUIIMHOMN, SKOJIOTUEH, ICUXO0JIOTHEH, CITIOPTOM HIIM BOCHHBIM JICTIOM.

[Iporpamma mo ydebHoMy mpeamety ''buomorus” maér mpenacraBieHHUE O
Heau W 3ajadax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriyOn€éHHOM
YPOBHE, onpeiessieT oos3aTebHoe (MHBAPHAHTHOE) MPEAMETHOE CO/ICpPIKaHHe, €T
CTpYKTypUpOBaHHE IO pa3AeliaM W TeMaM, paclpeiesieHHe 0 Kiaccam,
PEKOMEHIYET TOCJIEeI0BATEIbHOCTh HM3yUeHHUs y4eOHOTr0 Marepuana ¢ yd&Tom
MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€M, JIOTMKH Yy4eOHOTO IIpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuarmuxcsi. B mporpamme mo Ouonoruu
peann30oBaH NPUHIMI MPEEMCTBEHHOCTH C HW3YYE€HUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojaps 4YeMmMy IpOCMaTpUBacTCs
HalpaBJICHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOJOTMYECKHX  3HAHM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHU,
HKOJIOTMYECKOTO MBIIUICHUS, MPEACTaBICHUN O 3J0pOBOM o00pa3e >XU3HH, Ha
BOCIIUTaHUE OEPEKHOTO OTHOIIEHUSI K OKpYy’KawIled mnpupoaHoit cpene. B
nporpaMme Mo OHMOJOTMU TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4Y€OHOro MpeaMeTa
«buonorus» B peanuzanuu TpeboBaHuir DPI'OC COO k MIAHHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHHs U B
dbopMUpOBaHMKM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHON  JESITEIBbHOCTU
OoOy4JaronMxcsi 1Mo OCBOCHHUIO COJEpXKaHUs OHOJIOrMYEecKOoro o0pa3oBaHUs Ha
YpOBHE cpeaiHero ooiero 00pa3oBaHusl.

VY4eOHnblil npeamet «buonorus» Ha ypoBHE CPeAHEro O0IIero oOpa3oBaHUs
3aBepuiaeT Ouojormyeckoe oOpa3oBaHHME B IIKOJE M OPUEHTHPOBAH Ha



pacuipenre U yriayOJjaeHue 3HaHHM 0Oyd4arommxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJICKYJISIPHON M KIETOYHOW OMOJIOTUH, SMOPUOJIOTMH U OWOJIOTMM Pa3BHUTHA,
TeHETHUKH, CEJICKIIMU, OMOTEXHOJIOTHH, BOJIIOIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenne ydeOHOro mnpeamera «buonorus» Ha yriayOJICHHOM YpOBHE
OPUEHTHUPOBAHO HAa IMOJrOTOBKY OOYYaOMIMXCS K MOCIEAYIONIEMY IOJYyYSHHUIO
Ouosiornyeckoro  oOpa3oBaHUsI B  By3aX UM OpraHu3alusX  CPEIHEro
npodeccuoHanbHOro 00pazoBanus. OCHOBY €0 COACpPKaHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUM, TOJYYEHHBIX TMPU  HU3YyUYEHUH OOYyHarOUIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/IeJIOB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10-11 knaccax 3Tu 3HaHMS TOJNYy4arOT pa3BuTHe. Tak,
pacmiMpeHsl U yriIyOJieHbl OWOJIOTMYECKHME 3HAHHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHuU3ME YeNIOBEKa, OOIMIMX 3aKOHOMEPHOCTSX >KH3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOXHO HCIOJIb30BAaTh KaK OPUEHTHUPHI VIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJTYYCHHBIMH OOYYAIOIIUMHUCA TPU U3YICHHUU
(buU3UKK, XUMHUH, reorpaduu 1 MaTEMaTHUKH.

CtpykTypa mporpamMmbl 1o y4yeOHOMy mipenMery ' buomorus” oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 9SBOJIOUMOHHBIM TMOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4YalOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl dKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3allliH, YBOJIIOIUN OPTaHUIECKOT0 MHUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYeCcKOoro pa3HooOpasus 1iaHeTel. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJOTHH, SMOPUOJNIOTUU U
OMOJIOTUM Pa3BUTHUS, TEHETUKU U CENEKLUH, OMOTEXHOJIOTUM M CHUHTETUYECKOU
OMONOTHH, aKTyaIM3UPYIOTCS 3HAHUS OOydaroumxcs Mo OOTaHWKE, 300JIOTHH,
anaromuu, (usznonoruu uenoBeka. B 11 kiacce wu3ydaroTrcs 3BOJIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTUH U y4eHHe 0 buocdepe.

YueOupiii mnpeamer  «buonorus»  mpu3BaH  00€CIEYUTh  OCBOCHHE
oOy4JaronMMucs OMOJOTUYECKUX TEOPUM U 3aKOHOB, UJEH, MPUHIUIIOB U MPABUII,
JIe)KaAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUM O
CTPOEHHH, MHOT000pa3MM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOIMyJsIUH,
OMOIIEHO03a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aClIeKTaxX OMOJOTHYeCKUX 3HaHuM. Jlis
pa3BUTUSL M MOJAJAEpXKaHUSA HHTepeca oOydaroumxcss K OHOJIOTMM Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COJAEPKaHUU MPOrpamMMbl
1o OMOJNIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHHUS W Pa3BUTHUSA
TOM WIM WHOW 0O0JacTH OWOJIOTMH, BKIIAJOM OTEUYECTBEHHBIX U 3apyOEKHBIX
y4€HBIX B pPeIlICHNE BAKHEUIITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MTPOOIIEM.



[{ens n3yuenus yueOHOTO mipeameTa «bruonorus» Ha yriyOJIEHHOM YPOBHE —
OBNaJicHHEe  OOYy4YaloUMMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allik JKWBBIX CHCTEM pAa3HOTO paHra MW TMpuOOpeTeHne YMEHUM
UCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHMM MHTEpEca K ONpeAesIEHHON 00sacTu
npoecCHOHANILHON JIeATENIbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOODPY
y4eOHOT0 3aBeJICHUS JIJIsl TPOJAOJIKEHUS OUOJIOTUYECKOTO 00pa30BaHMUs.

Joctmxenne wenn u3ydeHuss ydeOHoro mpenmera «buomorus» Ha
yTIyOJIE€HHOM ypOBHE 00€CTIeunBaeTCs pEHICHUEM CIeAYIOIUX 3a/1a4:

OCBOCHHE 00YyYaIOUUMUCA CUCTEMbI OMOJIOTMUECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBHUIIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOTOOOpa3MM M OCOOCHHOCTAX OHOJIOTHMYSCKUX CHUCTeM (KIJIeTKa,
OpraHu3M, MOMYJISIHS, BUJ, OHOreoleH03, Orocdepa); O BBIIAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHWE OO0YyYarommxcs C METOAaMH TMO3HAHUS >KUBOW TMPUPOIBL:
UCCIIEIOBATEILCKUMU ~ METOJJAMH  OMOJIOTUYECKUX HAayK (MOJIGKYJSIpHOW W
KJIETOYHOW OHOJIOTHH, SMOPHOJOTMA W OHOJIOTMM pa3BUTHUSA, TE€HETUKU U
CEJICKIIMM, OWOTEXHOJOTUM ¢ CHUHTETUYECKOW OWOJOTHH, MaleOHTOJIOTHH,
9KOJIOTHH);  METOJAaMH  CaMOCTOSITCJIBHOTO  TPOBEACHUS  OMOJOTHYECKUX
UCClIe/IOBaHMA B JlabopaTtopud W B mpupozae (HaOMOACHHWE, H3MEPCHHE,
IKCTIICPUMEHT, MOJICITUPOBAHHE);

OBJIaJICHUE OOYYalONIUMHUCA yMEHUSMU: CaAMOCTOSITENIbHO  HAXOJUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTHYECKYI0 HH(GOPMAIIUIO; TOJIb30BATHCSA
OMOJOTUYECKOH TEPMHUHOJIOTHEH M CHMBOJMKOW; YCTaHABJIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM U  COIMAIBHO-DKOHOMHYECKMMH M  JKOJOTHYECKUMHU
npoOiieMaMy YeJIOBEUECTBA; OIEHWBATH IOCIEICTBUA CBOCH ACSITEIHHOCTH TIO
OTHOILIICHUIO K OKpYXalollell NpuUpogHOM cpede, COOCTBEHHOMY 30pPOBBIO U
3MI0POBBIO0  OKPYKAIOIIMUX  JIIOZIEH; OOOCHOBBIBATH M COOMIOJATH  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JieBaHUM, MpaBUjia MOBEJACHUS B MPUPOAE U
obecrieueHus: OE30MMaCHOCTH COOCTBEHHOM KU3HENEATEIIBHOCTH B UPE3BhIUANMHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTCHHOIO  XapakTepa, XapaKTeph30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y OOYyJAIOMINXCS UHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIECCE 3HAKOMCTBA C BBLIAIOMIMMUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMu, METOIO0JIOTHEN
OMOIOTHYECKOT0 UCCIIEIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTAITLHBIX
UCCIIEIOBaHHUM, pelIeHus: OMOJIOTrHUECKUX 3a7a4, MOJCIUPOBAHUS OMOTOTUYECKUX
00BEKTOB H MPOLIECCOB,;



BOCIHUTAHNUE y OOYYAIOIIUXCS [IEHHOCTHOT'O OTHOIICHUS K KUBOW MPHUPOJE B
IEJIOM U K OTJICIBHBIM €€ 00bEeKTaM U SBJICHUSIM; (HOPMHUPOBAHHE IKOJIOTUYECKOH,
TeHETUYECKON TPAaMOTHOCTH, OOmed KyJIbTYpbl TMOBEACHHUS B MPHUPOJIE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH,

npuoOpeTeHrue  OOyYalONIMMKCS  KOMIIETEHTHOCTH B paIllMOHAIHLHOM
PUPOIOIONBE30BaHNH (COOIOICHNE TPaBWII TOBEACHUS B MPHPOJE, OXPAHEI
BUJIOB, 9KOCUCTEM, OHOC]EphI), COXPAHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbS
OKpyKaronmx Jioje  (coOmiofeHus Mep NpoPHIaKTHKU — 3a00JICBaHUI,
oOecrnieueHre O€30MAaCHOCTH KU3HEICATCIHPHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
IPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  UCIIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUM U YMEHUI B TOBCETHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsi  OCO3HAHHOrO  BbIOOpa  OOy4YaroIIMMMCS
WHIUBUTy IbHON o0Opa3oBaTeNbHOM TPACKTOPHH, CHOCOOCTBYIOLIEH
nocieayomemMy npopecCHOHAIbHOMY CaMOOIIPENETICHUIO, B COOTBETCTBUU C
WHANBUAYATbHBIMU HHTEPECAMH U MTOTPEOHOCTSMHU PETHOHA.

OO011ee Yncao 4yacoB, OTBEICHHBIX HAa U3y4YeHHE OMOJOTMU Ha YriayOJIeHHOM
YpOBHE cpeaHero obmiero oopasoBanus, coctaBmsieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 yaca (3 vaca B Heelo).

OT6op opraHu3anoOHHBIX (OPM, METOJIOB M CPEACTB OOyYECHHUS OHUOJIOTHH
OCYIIECTBIISIETCS C y4ETOM CHEIU(PHUKU €ro CoAepkKaHWs W HampaBIEHHOCTH Ha
NPOJODKEHHE OWOJIOTMUECKOTO 00pa3oBaHHsA B  OpraHU3alMAX  CPEIHEro
po(heCcCHOHAILHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNbHBIM yCIIOBUEM MPU 00YUEHUN OMOJIOTHH Ha YTIIyOJIEHHOM YPOBHE
SBJIIETCS TIPOBEJCHUE JIaDOPATOPHBIX M MpaKTHUYeCKUx pabor. Takxke yuacTue
00y4aromuXcsi B BBIIOJHEHUHN MPOCKTHBIX M y4eOHO-HUCCIIEI0BATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX ONpENeNsieTcss y4YuTeleM Ha OCHOBE  HMEIOIIUXCS
MaTepUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHH.



COILEPKXAHUE OBYYEHUA
10 KJIACC

CopnepxaHue TpOrpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHoOM utoropoi arrectanuu (I'MA).

Tema 1. buosiorusi Kak HaykKa

CoBpeMeHHas OMoJIOTUsl — KOMIUIEKCHasi Hayka. Kpatkas uctopus pa3BUTHS
Ouosioruu.  buojornueckue HayKM W H3y4YaeMble ~UMHU  MPOOJIEMBI.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIE HCCIECAOBAHUS B
OHOJIOTHH.

3HadeHure O6uogoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptuHbel mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnorueil. 3HaueHUe OUOJOTUHM B
MMPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SMCTBE,
MIPOMBIIIIJICHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapsuH,
VY. TI'apgeit, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuit, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIPYrUMU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U MX H3yYeHHUE

KuBble cucteMbl Kak mOpeaMer u3zydeHusi Ouonoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTD,
CI0KHOCTb M YIOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTraHU3allUs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYMUBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3allii JKUBBIX CHUCTEM: MOJICKYJSIPHBINA, KIETOYHBIH,
TKAHEBBIH, OpPTaHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, IKOCHUCTEMHBIN
(6uoreoneHoTuueckuii), OwochepHbid. IIporeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH >XKUBOTO. JKW3HB Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, u3yyaromnme *uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALIHH.

N3ydeHue >XHUBBIX cucTeM. MeTojasl Ouosiorndeckoi Hayku. HaOmronenwue,
U3MEPEHNE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [[oHsTHE 0 3aBUCUMOU U
He3aBUCUMOM 1niepeMeHHOU. [lmanupoBanme »skcnepumenTta. [locraHoBka u
npoBepka runote3. HyneBas rumotesa. [loHsiTue BHIOOPKHM M €€ TOCTOBEPHOCTS.
Pa3Opoc B Oumomornyeckux mAaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJIYYECHHBIX
pe3ysibraroB. [IpuunMHBI HWCKaXeHUs pe3yibTaToB »dKcnepuMeHTta. [loHsTue
CTATUCTHUYECKOTO TECTA.

JleMoHCTpan U1



Tabmumber u cxembl: «OCHOBHBIE TPU3HAKKA IKU3HW», «buonormyeckue
cuctemMbr», «CBOHCTBa KUBOM MaTepuu», <«YPOBHU OpraHU3ALMH >KUBOU
npupoab», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEYECKOro opraHm3Ma», «buoreonenos3», «buocdepa», «MeToabl
W3YUYCHHS )KUBOU MTPUPOJIBI».

O6opynoBanue:  jaboparopHoe  oOOpyIOBaHUE  JUIsi  IPOBEICHUS
HAOIOICHUH, M3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHHWE Pa3IMYHBIX METOJIOB IIPHU
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorus KJIeTKU

Kierka - CTpyKTypHO-QYHKIMOHAJIbHAs €AWHUIA >KUBOro. Hcropus
oTKpbITUS KiIeTku. PaboTsl P. I'yka, A. Jleenryka. Kiterounas teopus (T. [1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOKEHHS COBPEMEHHOH KICTOYHOM
TEOPHUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoH MEYEHBIX aTOMOB, AU(EepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urcuposanHvix
Ka1emokx. DIEKTpOHHass MUKpockonus. Kongokanvhas muxpockonus. Bumanvhoe
(npuorcusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiaen, P. Bupxos, K. M.
bap.

Tabmuiel 1 cxeMbl: «CBETOBOM MHKPOCKOID?, «DJIEKTPOHHBIN MHKPOCKOID»,
«Hcropus pa3BuTHsI METOA0B MUKPOCKOTIUUY.

OO6opynoBaHHME. CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAITbHBIX KJIETOK.

IIpakTuyeckas pa6ora «l3ydueHue MeETOJOB KIETOYHOW OHOIOTHH
(xpomarorpadus, snekrpodopes, aubddepeHanTbHoe HEeHTPU(YyTrupoBaHHE,
[TLIP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Boma u €€ poiib Kak pacTBOPUTEN, PEAreHTa, y4acTHE B CTPYKTYpHUPOBAaHHU
KJICTKH, TEIUIOPErysiuu. MuHepaabHble BEIIECTBA KJICTKH, MX OUOIOTrHYecKas
poJib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKH. buonornueckue mnoiauMmepsl. benkwu.
AMUHOKHUCHOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Moiekyisl. [lepBuunas
CTpyKTypa Oenka, MenTHAHas CBsI3b. BTopwdHas, TpeTWdYHas, YEeTBEPTUYHAS
CTpyKTypsl. [lenatypamus. CBoiictBa OenkoB. Kmaccudukamuss Oenkos.
buonorudeckue ¢pyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapubl, AUCaxapubl, OJIUTOCaxXapuabl U MOJIUCaAXapUIbl.
O0mmit TIaH CTPOCHHWS W (PUBHKO-XUMUYECKHE CBOKMCTBA  YIJICBOJIOB.
buonornyeckne GpyHKIMM yrIeBOIOB.

Jlununpl. 'aapodunsHO-THAPOGOOHBIE cBOMicTBA. Kitaccudukaiiys TUnuaoB.
Tpurnuuepuabl, QGocPoaunuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1ue cBoicTBa OMOTOTHYECKMX MEMOPaH — TEKYUYeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK um PHK. CTtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunasl. Ilpunnun xomruiementapuoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas criupans. MectonaxoxaeHue u ononorudeckue ¢pynkmuu JJHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Monekyne ATO.
buonornueckue pynkuun ATD. BoccTaHoBIeHHBIE TEPEHOCUMKH, UX (GYHKIIUU B
Kiaetke. Jlpyeue nykneozuompugpocpamor (HTD). CexBenupoanue JIHK.
Memoowl cenomuxu, mpanCKpunmoMuKku, NPOmMeoMuKU.

CtpyktrypHas OUOJOTHS: OMOXMMHYECKUE U OMO(DU3UUYECKUE UCCIETOBAHUS
COCTaBa U TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyl. Moodenuposarnue
cmpyKmypbol U QYHKYul OUOMONEKYN U ux Komniekcos. Komnvromepuwiii ousaiin u
Op2aHu4ecKutl CuHme3 6UOMONEKYL U UX HENPUPOOHBLIX AHANO208.

JdemMoHcTpanuu

[Toptperst: JI. [lonunr, [[x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Jnarpammel:  «PacrmpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXKHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuel u cxembl: «llepronuueckass Tabiuila XUMHUYECKUX JJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD», «BemiectBa B cocraBe opranu3moB», «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHUE MOJICKYI
yriieBoioB», «CTpoeHHe MOJEeKyn JUOUA0B», «HYKJIEMHOBBIE KHUCIOTHI»,
«Ctpoenue MoJiekysibl ATO».

O6opynoBaHue: XUMUYECKas TIOCy/1a U 000pyI0BaHHUE.

JlaGopaTopHasi padora «O0HapyxeHHEe OCIKOB C MTOMOIILI0 KAYECTBEHHBIX
pEaKLIHN».

Jlabopartopnass  pabdora  «JccnemoBaHrne — HYKIEMHOBBIX  KHCJIOT,
BBIJICJIEHHBIX U3 KJIIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJIETKH

Tumbel KIETOK: 3yKapuoTH4ecKas U Mpokapuoruueckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapruoTuueckoi kietku. Kiietounasi cteHka OakTepuil u apxeil.
OcoOeHHOCTH CTPOEHUSI TEeTePOTPOPHON W aBTOTPOPHON MPOKAPHUOTHUECKHUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOIIEHO3aX.

CrpoeHnue " (GyHKIIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[Tnasmatudeckas MemOpana (miasmainiemma). CTpyKTypa — IUIa3MaTHYECKOM
MeMOpaHnbl. TpaHCHOpT BELIECTB yepe3 IMIa3MaTHYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeru€nnas aud@ysus), aKTUBHBIA (IEPBUYHBIA W BTOPUYHBIN
aKTUBHBIM TpaHcmopt). IloaymnpoHumaeMocTh MeMOpaHbl. Pabora HaTpwii-
KaJIMEBOr0 Hacoca. DHIOIMTO3: MUHOLIMUTO3, (paronuro3. Dk3o1uTto3. Kietounas
creHka. CTpyKTypa ¥ (QyHKIIMH KJIIETOYHON CTEHKH pacTeHHi, TpuOOB.

[Hurtormna3ma. [luto3one. I{utockener. [[Bmxenne nuromiazmsl. OpraHouIbl
kieTkd. OnHOMeMOpaHHbIE OpraHoWJbl KIETKU: SHIOMIIa3MaTH4eCcKas CeTh
(OIIC), ammapat ['ombku, THU30COMBI, UX CTPOCHUE M (QYHKIUH. B3amMoCBs3b
OJHOMEMOpaHHBIX OpPraHoOMAOB KJIETKU. CTpO€HHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanuszm nanpaenenus 6eaxogé ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOYHbIX ~ MeMmOpaH. [mamkuii  (arpaHyssIpHBINA)  HIOMIA3MATHYCCKUI
petukynyM. CekpetopHas QpyHkuusa anmapara ['onbmku. Moougurkayus 6enkos 6
annapame [ onvoorcu. Copmupoexka benxkos 6 annapame I onvodcu. TpaHcopt
BEIIECTB B KJIETKE. Bakyosn pacTurenbHbIX KiIeToK. Kiierounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWJABl  KJIETKU.  MHUTOXOHJIPUH,  IJIACTUIBL.
Ipoucxooicoenue mumoxonopuii u niacmuo. Cumbuoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoernre W (DYHKIIMM MHTOXOHIPHHA W IacTui. [lepBUUYHBIE,
BTOPUYHBIE U  CIOXHBIE  IJIACTUIBl  (OTOCHHTE3UPYIOLIUX  DYKAPHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHHM.

HememOpanHbie opranouipl kKieTku CTpoeHue U (GyHKIUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKHU. Pubocompl. IIpomedsicymounvie Gunamenmeol.
MuxkpodunaMeHTsl. AxkmuHosbie Muxpoguiamenmol. MBIIIEUHBIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Kietounbrit
ueHtp. CrpoeHwe W JBWKEHUE JKTYTHKOB W pecHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvlie ¢ MuKpoguiamenmamu u
muxpompyboukamu. MomopHvie benxu.

SAnpo. OOosouka siApa, XpOMATHH, KAPUOIUIA3Ma, SAPBIINIKH, UX CTPOCHUE U
byukuuu. SnepHbiii 6enKoBbI MaTpukc. IIpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HUHTEpPaA3HOM sjpe. IDyxpomamur u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /JlunHamuka s0epHoU 060n0uku 6 mumose. foephulil
Mpancnopm.

Kierounsle BkItoueHus. CpaBHUTENbHAS XapaAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENHLHOM, KUBOTHOM, TPHOHO).

JleMoHcTpanuu



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

Tabmuubl 1 cxembl: «CTpoeHUE 3YKapUOTHYECKON KieTKn», «CrpoeHue
JKUBOTHOM  KjJeTkw», «CTpoeHue  pacTUTENbHOM  KIeTKu», «CTpoeHue
MHUTOXOHAPUN», «A1po», «CTpoeHHE MPOKAPUOTHIECKON KIIETKU».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpenapaTsl OaKkTeprUaIbHBIX KIETOK.

Jlabopatopnasi padora «l3yyeHue CTpPOEHHMS KIETOK pa3IMYHBIX
OpraHU3MOBY.

IIpakTuyeckasi padora «l3yueHrue CBONCTB KJIETOUHOH MEMOpPaHbBI».

JlaboparopHasi padora «lccnenoBaHue miazMonu3a M JEIJIA3MOJIU3a B
PACTUTENbHBIX KIETKAX.

IIpakTnueckass padora  «l3ydyeHwe  [OBWKEHUA  LUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NpeBpallleHUe JHEPTUM B KJIeTKe

AccUMWIALMS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEILECTB. aBTOTPO(MHBIA U rerepoTpodHBIi. YdacThe KUCIopoAa B OOMEHHBIX
mpoleccax. OJHEpreTH4yeckoe oOecreyeHue KIeTKu: mnpeBpamieHue ATO B
OOMEHHBIX TIporeccax. DepMEHTATUBHBIA XapakTep peakiuili KIETOYHOTO
Metabonusma. DdepMeHTB, HUX CTPOCHHE, CBOHMCTBA M MEXAHU3M JICHCTBUSI.
Kodepmentsl. Otnuuus ¢epMeHTOB OT HEOPraHUYECKHX KaTalau3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3IMYHbBIX (PaKTOPOB.

[lepBUYHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DortocuHTes.
AHOKcucenHblll U OKCcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nucMeHmvl U NUSMEeHMbl PeakyuoHHo20 yenmpa. Poap XJIOpOIUIacToOB B MpoLecce
dotocunTe3a. CBeToBas u TeMHOBas ¢aszpl. Pomoodvixanue, Cs., Cq. u CAM-munur
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusiHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh poTocuHTe3a. 3HaAUeHHE (POTOCHHTE3A.

XEeMOCHHTE3. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB!
HUTpUGULKpPYIOIIKE OaKTepuH, >Kele300aKTepuu, CepoOaKTEepUH, BOJIOPOIHBIC
OakTepuu. 3HaUYECHUE XEMOCHUHTE3a.

AHaspoOHbIe opraHu3Mbl. Buael Oposxenus. [IpomykTel OposkeHHS W HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPraHM3MBl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTEIN OOJIe3HEN.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIH Tan. [ HKOIU3 — 0ECKUCIOPOTHOE PACILETIIICHUE TIIFOKO3BI.

buonornyeckoe OKUCIEHHE, WIM KIETOYHOE AbIxaHue. Pojb MUTOXOHApPUI B
nporeccax ouonorudeckoro okucienus. L{uknuueckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus membpannoz2o epaduenma npomonos. Cumnmes



AT®D: paboma npomonuou ATD-cunmazwi. I[lpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BEIIECTB mepes] aHadPOOHBIM. DP(HEKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

JleMoHCTpan U1

[Toptpetsl: JIx. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTE3», «DHEpreTuueckuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JIsI MPUTOTOBJICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopnass paGora «l3yyeHue  KaTaqUTUYECKOM  aKTHUBHOCTHU
bepMeHTOB (Ha MpUMEpe aMUIIa3bl WITH KaTallas3hl)».

JlaGopaTtopnass padora «l3yueHue (epMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX.

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUSY.

Tema 7. HacsiencrBenHasi MH(OPMAaLUA M peau3anms eé B KieTKe

Peakuun matpudHoro cuHte3a. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW mHbopManuu. ['eHeTrnaecKkuii
KOJZ, €ro cBoucrBa. TpaHckpunums — wMartpuudbii cunTe3 PHK. IlpmHmmmnen
TPAHCKPUIIIUUA: KOMILJIEMEHTAPHOCTh, AHTUMNAPALICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul knemxe. Hexooupyrowue PHK.

Tpancnsamnus u e€ stansl. Yuactue Tpancnoptasix PHK B 6nocunTtese Oemnka.
VYcnoBusi 6uocunre3a Oenka. KomupoBanme amuHokucinor. Ponbp pubGocom B
OonocuHTese Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApPUOT. Perymnsinus akTUBHOCTH T€HOB y IpokapuoT. ['mmoresa
orepona (®. XKako0, XK. MaHno). MonexynapHble mexanusmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kietke. Kinetounslit romeocras.

Bupycel — HekieTouHble (hOPMBI )KU3HUA M 00JIHUraTHble rnapa3utbl. CTpoeHue
MPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpaHckpunyus, pegepmasa, unmezpasd.

Bupychsie 3aboneBaHus 4enoBeka, kuBOTHbIX, pactenuit. CIIN/, COVID-
19, conmanbHbBIC U METUIIUHCKUE TIPOOJICMBI.

Buoungopmamuxa: unmeepayus u anaiuz o6orvuux maccusos («bigdatar)
CMpPYKmMypHuiX Ouonocuieckux oanHvix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
lIpoepammupyemvoie pynxyuu 6eakos. Cnocodwt 0ocmasKu 1ekapcms.



JleMoHCTpan U1

[Toptpersr: H. K. Konsuos, /. . BaHOBCKUI.

Tabmuupl u cxemsl: «buocunaTe3 Genka», «I'eHeTnyeckuii Koa», «Bupycem»,
«baktepuodarmu».

IIpakTuyeckas padora «Co3gaHne MOACIN BUPYCa».

Tema 8. ’KusHeHHBIH IIUKJI KJI€TKH

Knetounslii mukn, ero mnepuonasl u perymsauus. Hutepdaza u MuTOS.
Oco0eHHOCTH MpPOIeCCOB, MpoTekaronmx B uHTepdase. IloaroroBka KIeTKH K
nenennto.  Ilpecunrernueckuii  (MIOCTMUTOTHYCCKUH),  CHHTETHYECKHH  H
MOCTCUHTETUYECKUH (MMPEMHUTOTUYCCKHIA) TIEPUOIbI HHTEP(a3bl.

Martpuunbeii cunare3 JJHK — perumkanwms. [Ipunnunsr penmukanun JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTHUIIAPAIUICIBHOCTD.
Mexanusm perukanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTull. JIUIUIOMJHBIA W
rariouHbIi  HaOboOpel XpomocoM. ['oMmonormuynsie xpomocombl. [losoBeie
XPOMOCOMBL.

Henenne xierkn — wmuto3. CTaguy MUTO3a W MPOUCXOIAIIME B HHUX
npoueccel. Tumnsl MuTo3a. KapuoknHe3 M UUTOKHHE3. BHOJIOrMYEcKOe 3HAYCHHUE
MHTO3A.

Perymsinmss MUTOTHYECKOrO LMKJIA KIETKU. [Iporpammmupyemasi kieTodHas
rudesb — anomnTo3.

Knerounoe smpo, XpoMocombl, (DyHKITMOHANIbHAsE T€HOMUKa. Mexanuzmwl
npoaughepayuu, ougpgepenyuposxku, cmapenus u eudenu xiemok. «lugposas
KemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKLUL.

JdemMoHcTpanuu

Tabnuupel u cxembl: <«)KW3HEHHBIA UK KIETKW», «Mwuto3», «CTpoeHHue
xpomocom», «Permmkanusa JJHK».

O6opynoBaHme: CBETOBOM MUKPOCKOIT, MUKpOIIpenapaThl: «MUTO3 B KIETKax
KOpEIIKa JIyKa».

JlaGopaTropnass  padora  «l3ydeHue  XpoOMOCOM  Ha  TOTOBBIX
MHUKpPOIpenapaTax».

JlabopaTropnasi padora «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa
Jyka (Ha TOTOBBIX MHKPOITpENapaTax)».

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHbIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHHMSI W JKU3HEACATCIIBHOCTH  OJHOKJICTOYHBIX
opranu3MoB. baktepuu, apxeu, OIHOKJIETOYHBIC TPHUOBI, OJHOKICTOYHBIC
BOJIOPOCIIH, APYTUe MPOTUCTHI. KoNOHWaIbHBIE OPraHU3MBI.



B3anMoOCBsA3p 4YacTE MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cUcTeMBbI opranoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenui. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBareibHasd,
MOKPOBHAs!, TMPOBOJAIIAS, OCHOBHas, MexaHWyeckas. OCOOEHHOCTH CTpOEHU,
GyHKIMIA U pacniofioKeHHs TKaHEH B OpraHax pacTeHU.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWUIBI KMBOTHBIX TKAHEW. JIMTEIHAJIbHALA,
COCUHUTENbHAsA, MbIlIeuHasi, HepBHass. OcoOEHHOCTH CTpoeHUs, (GYHKIUN U
pacIonoKEHUs TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble W TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opra"sl H
CUCTEMBI OPTaHOB JKMBOTHBIX U YeloBeKa. DyHKIIMY OPraHOB U CUCTEM OpPraHOB.

Omnopa tena opranu3moB. Kapkac pactenuid. CKeneTbl OJHOKIETOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEIUMHEHNS KOCTE.

JIBrokeHue  OpraHusMoB.  JIBHKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB!
aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOUYHBIX PACTCHUM:
TPONU3MBl M HACTUHM. JIBH)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHple MBIIIIBI U UX padoTa.

[Intanue opranusmoB. IloryomeHnne BOXBI,  YITIEKMCIONO rasa |
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. [IuTanue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKJIETOUYHOE TNHUIIeBapeHue. lIuTtaHne NO3BOHOYHBIX JKHUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOrO TpakTa. I[lnmeBapurenbHble Kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanue pacrenuit. Jlpixanue sxuBOTHBIX. Juddys3us
ra3oB 4Yepes3 MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. /lprxarenbHas nOBEpXHOCTD.
KabepHoe u né€rounoe apixanue. J(pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KHUBOTHBIX.
JlpixarenpHas cucTeMa 4enoBeKa. MeXaHW3M BEHTWIDILMHU JETKUX Yy NTUL H
MIIeKONUTaOmuX. Perymsmus npixanus. JlprxareabHble 00bEMBIL.

TpaHcopT BEmECTB Y OPraHMW3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcriopT BewIeCTB y KUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue,
KPOBEHOCHBIE cOCyabl M KpoBb. Kpyrm KpoBooOpalieHus. IBOJIOLHUOHHBIC
YCIIO)KHEHHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
ceplila v €€ peryisuus.

Beigenenue y opranu3MoB. BeineneHue y pacteHuil. Beigenenue y
*KUBOTHBIX. CokpaTuTelbHble Bakyoau. OpraHsl BblaeneHUs. DPuiabTpanus,
CeKpelHsi U 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pabOThl OPraHOB BBIJICICHUS.
CBs13b IOJIOCTH T€JA C KPOBEHOCHOM M BBIACIIUTEIBHON cucTeMaMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (QpyHKIIMOHHPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa macCUBHOW U XUMHUYECKOM 3a1UThl. DUTOHIUBI.

3almuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOU3BOAHBIE.
3amuTa opranu3ma ot OoneszHel. MiMMyHHas cuctema denoBeka. KieTouHsld u
T'YMOpPaJIbHBIE HUMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crenuuaeckuii
UMMYHUTET. Teopusi KIOHaJIbHO-celekTuBHOro uMmyHutera (I1. Dpaux, . M.
bepnet, C. Toneraa). BocanurenbHble OTBETH OPraHU3MOB. POJIb BPOXKIEHHOTO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocte W perymsauus |y OpraHu3moB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocts U perymsuusa y
pacteHuil. PocToBbIe BelecTBa U UX 3HaYCHUE.

HepBHas cucrema u pedaekropHas peryasauus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTIEdbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. be3ycioBHble U yCIOBHBIE pe(IeKCHI.

['ymopanbHas peryiasauus M SHIOKPUHHAs CUCTEMA >KMBOTHBIX U UYEJIOBEKA.
JKenespl HSHOOKPUHHOW CHUCTEMBI M KX TOPMOHBI. JlelcTBHE TOPMOHOB.
B3auMocCBA3b HEPBHOW U 3HJOKPUHHON cucTeM. [unoranamo-runodusapHas
cucrema.

JeMmoHcTpauuu

[Toptper: U. 11. [1aBnos.

Tabmuubl 1 cxeMbl: «OAHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUYHbIE
Bojopocinm», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PAaCTCHHII»,
«CucTteMbl OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucreMbr», «CTpoeHue cTeOs»,
«CTpoeHue JNHUCTOBOM IUIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJET 4YEIOBEKa»,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/IpixarenbHas

CHUCTEMAY, «HepBHasd cucTeMa», «Koxa», «MpIreyHast CHUCTEMA»,
«BpaenutenbHas cucteMa», «IDHIOKPUHHAS cucTeMa», «CTpoeHHe MBIIIIbD»,
«AMMmyHUTET», «Ku1euHomnosocTHeIEY, «CxeMa  NHUTaHUA  PACTCHUII»,

«KpoBeHOCHBIE CHCTEMBl TIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIpPBI»,
«CtpoeHue 1aHapun», «BHyTpeHHee cTpoeHMe n0XkaeBoro uepssi», «HepBHas
cucrema poio», «HepBHas cucrema garymkuw», «HepBhHas  cucrema
npecMmblkarommxcs»,  «HepBHas  cuctema  nrun», «HepBHas — cucrema
MmiIekonuTamux», «<HepBHas cucrema yenoBeka», «Pediexc.



ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MHUKpOIpenaparbl TKaHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKLIAU
HACEKOMBIX, UIJIOKOXXHX, KUBBIC SK3EMIUISIpbl KOMHATHBIX PacTEHUM, repdapuu
pacTeHUN pa3HBIX OTACJOB, BIAXKHBIC TMpernapaThl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyI0BaHueE AJisl AEMOHCTPALMK TOYBEHHOTO M BO3AYIIHOTO TUTAHUSI PACTCHHIA,
pacieruieHus Kpaxmaia U OeIKOB MoJ AeicTBUEeM (hepMEHTOB, 000PyIO0BaHHE IS
JIEMOHCTPAILIMH OIBITOB MO U3MEPEHHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEIbHBIX JBUKEHUN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IuYHbIX )KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEW pacTEeHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHo:keHue ¥ pa3BuTHE OPraHU3MOB

®opMbI pa3sMHOXKECHHST OPTaHU3MOB. Occrionoe (BKJIKOYas BEreTaTHBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHHs:  MOYKOBAHME,  CIOPYJSALUA,
dbparMeHTanus, KJIOHUPOBAHUE.

[TomoBoe pasmuoxkeHue. [lomoBble KieTKH, wWin rameTtel. Meio3. Craauun
Mmeno3a. [losenenne xpomocom B Menose. Kpoccunrosep. brosiornueckuii CMbIC
M€Ho03a M TIOJIOBOTO IIporecca. Meno3 W ero MeCTO B JKU3HCHHOM IIHKJIC
OpraHU3MOB.

[IpenzapospiieBoe pazButue. I'amerorenes y >kMBOTHbBIX. [1010BbBIE JKele3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. Criepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUTIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WMuauBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O pa3BUTHH OpraHu3MOB. Mopghozenes — oOna uz 2nagnvix npoobaem IMOPUOTIOSUL.
Konyenyus mopghocenoe u mooenu mopgoeeneza. Cramuu >MOpUOTEHE3a
XHUBOTHBIX (Ha mpumepe Jarymku). JpoOnenme. Tunbl  apoOieHwMS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobdnenue. bracmyna, munel
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIICKOMMUTAIOMIUX. 3apOJBIIICBbIC JIUCTKU
(racTpyssiiust). 3akiaazKka OpraHoOB M TKaAHEH U3 3apOIbIIIEBBIX JUCTKOB. B3anMHuoe
BIMSHAE 4YacTe pa3BHBAIOIIECTOCS 3apojpiiia (IMOpHOHAIbHAS HHIAYKIINSA).
3aknazka IUTaHa CTPOEHMS JKMBOTHOTO KakK pPe3ysibTaT HepapXUUECKHX
B3aUMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpUOHATBHOE pa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIMIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTamMOpuoHanbHbiil mepuon. Ilpsmoe wu
HenmpsiMoe  pas3BuTHe. PaszButne ¢ wmeTamMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HaYeHUE NPSIMOTO W HENPSMOIO



pa3BUTHS, UX PACOPOCTPAHEHHE B MpUpoje. Turmbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaguu MOCTIMOPHOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruosipl onToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

PasMHoOXeHne u paszButue pacteHuit. ['amerodutr m crnopodut. Meiio3 B
KU3HEHHOM 1HKie pacTeHuil. OOpa3oBaHHe cmop B TpoIEecce Meio3a.
['ametorenes y pacteHud. OIUIOJOTBOPEHUE M Pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. [[BOMHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacteHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETyJISIIIMA OHTOTCHE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersl: C. I'. Hapamun, X. [lInemas.

Tabmuiel 1 cxembl: «BereratuBHOE pasMHOKeHHE», «THUmbl OecIonaoro
PAa3MHOXKEHUS», «Pa3MHOXEHHE XJIAMUJIOMOHAIbD», «Pa3MHOXEHHE HBIIICHBI»,
«Pa3MHO)eHUE TUAPBD», «Meno3», «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U crepmaro3onaa», «OCHOBHbIE CTaauHd OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3BuTHE», «Pa3zBurne Malckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTHe JIATYIIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN»,
«CTpoeHHue CEeMSIH OJTHOJIOIBHBIX M JIBYJIOJbHBIX pacTeHUI», « KU3HEHHBIN ITUKI
MOpPCKOM  KamyCThl», «/KM3HEHHBIM LHMKI Mxa», <« KU3HEHHBIA UK
ManopoTHUKA», «  KU3HEHHBINA LIUKII COCHBIY.

OO6opynoBaHKE. CBETOBOM MHMKPOCKOI, MHKpOIpenapaThl SUIEKICTOK H
CIIEpMaTO30UI0B, MOAEIb «I UK pa3BUTHS JATYIIKU.

JlaGopaTopnas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

IIpakTuyeckasi pabdora «BplsiBieHHE NPU3HAKOB CXOJCTBA 3apOJABIIICH
IMO3BOHOYHBIX JKUBOTHBIX.

Jlaboparopnasi pabora «CTpoeHHME OpPraHoB pa3MHOYKEHHS BBICHIMX
pacTeHun».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OpPraHu3MoB

Hctopusi craHOBiE€HHS U pa3BUTHUA TE€HETUKH Kak Hayku. PaGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTeduecTBEHHBIX YUYEHBIX B Pa3BUTHH
reHetuku. Pa6otel H. K. KonbuioBa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHBI, aJbTEPHATUBHBIE TPU3HAKK, JOMHUHAHTHBIM W PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHKS, THOPUIBI, TCHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METONIbI ~ TEHETUKHU. THOPUIOJOTHYECKHH,  IMTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKH.

JleMoHCTpan U1

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Kossios, H. U.
BaswioB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckui.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKN», «CXeMbl CKPEIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHMUYECKHUX
HUCCIIEIOBAHUIT».

Tema 12. 3aKkoHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3usi ruOpUIOB MepBoro nokojeHus. [Ipasuino gomuHUpoBanusa. Bropoi
3aKOH MeHaensd — 3aKOH pacLICIUICHUsl IPpU3HAKoB. LluTonornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpelnuBanus. [ umore3a 4ucToThl raMer.

Ananmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHUS.
Pacuiennenne npru3HakoB MpU HEMOJTHOM JOMUHUPOBAHHH.

JurnOpuanoe ckpemmBanue. Tperuid 3axkoH MeHaens — 3aK0OH HE3aBUCHMOTO
HAcJeJOBaHUs ~ TpU3HAaKoB.  lluTonormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKPEIIMBAHUSL.

CueruieHHOe HaciefoBaHue npusHakoB. Pab6otel T. Moprana. CuermieHHoe
HACJICZIOBAHUE TE€HOB, HAPYIIEHUE CIEIJICHUS MEXIy TeHaMH. XPOMOCOMHAs
TEOPHUsI HACIIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIN MEXaHU3M OIpPEIEIEHU Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TE€TEPOraMeTHbIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HaKkoB, CLETIJIEHHBIX C IMOJIOM.

['enoTun kak nenoctHas cucteMa. [lneiorponus — MHOXXECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM aiuleu3M. B3anMoAelucTBUE HEaUICIbHBIX TI'€HOB.
Kommemenraprocts. Onucras. [lonumepus.

['eHeTHUECKMI KOHTPOJIb PA3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKA, a
TaKKe (PU3NOJOTHYECKUX MPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIHIA.
['eHeTrueckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTMdecKkne acheKThl KOHTPOJS H
W3MEHEHUS HACJICICTBEHHOM NH(POPMAIIUU B TTIOKOJICHUSIX KIETOK U OPTaHU3MOB.

JleMoHCcTpanu

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

Tabmumet u cxemsl: «IlepBblilt 1 BTOpo# 3akoHbl MeHaens», « Tpetuii 3aKoH
Mennens», «AHanu3upymooniee ckpenuBanue», «HemomHoe TOMUHHpPOBAHUE»,
«CrienyieHHOe HacleOBaHHWE TMPHU3HAKOB y Japo3o¢puis», «['eHernka mnoma»,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotun nruumm»,
«MHOXECTBEHHBIN ayuIeIn3M», «B3anMoiericTBUE T€HOBY.

O6opymoBanme. MOACIb IS JACMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3us
rUOpHUIOB TIEPBOIO TIOKOJCHUS M pacHISIVICHUS MPU3HAKOB, MOJENb IS
JIEMOHCTPAllMM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHUS IPU3HAKOB, MOJIENb IS
JIEMOHCTpALMU CUEIUICHHOTO HACIIENOBaHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpormnpenapar: «J{po3oduna».

IIpakTnueckass padora «M3ydeHwe pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIUBaHUA Y APO30(PUITBI».

IlpakTnueckass pab6ora  «l3ydeHue  pe3ysNbTaToB  JUTHOPHIHOTO
CKpEIIUBaHUA Y APO30(PUITBI».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTHMIIa W cpeAbl Ipu  (HOPMUPOBAHUM (PEeHOTHIIA.
N3MeHYnBOCTh NpH3HAKOB. KauecTBEHHBIE M KOJWYECTBEHHBIC MpPU3HAKU. Bubl
W3MEHUMBOCTH . HEHACJICJCTBEHHAS M HACJICICTBCHHA.

MopaudukanronHass u3MeHYuBOCTh. Ponb cpeabl B (popMupoBaHUM
MOAM(PUKALIMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbBIN
psin ¥ BapuarmonHas kpuBas (B. Moranmncen). CpoiicTBa MOAH(HUKAIIMOHHOM
W3MEHUYHMBOCTH.

I'enorunuueckas M3MEHYUBOCTh. CBOMCTBA TEHOTHUITMUECKON M3MEHUYMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHaTnBHAs W3MEHYMBOCTb. MeW03 M TIOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHYNBOCTH B CO3IaHUU
ICHETUYECKOT0 pa3HO00pa3us B Mpejiesiax OJJHOrO BU/IA.

MyTanuoHHass W3MEHYMBOCTb. BuHIbl MyTaluui: TEHHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SnepHbie U
nuToIa3MaTuyeckue Myrtanuu. CoMaTU4ecKue U MOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHHS] MyTaluid. MyTareHpl W WX BJIWSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacieacTBeHHor m3MeHunBoctd (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HaCJIeACTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb dNUSeHemu4ecKux @akmopos &
HACNe008aHUU U UBMEHYUBOCMU PeHOMUNUUECKUX NPUSHAKOB Y OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmumpt w  cxembl: «Buasl wm3meHumBocTH», «MomudukanuonHas
U3MEHYHUBOCTBY, «KoMmOunaTuBHast U3MEHYUBOCTBY, «Metio3»,
«OmogoTBopeHue», «I'eHeTnueckue 3a00JeBaHus YeI0oBeKa», « Buapl My Tammii».



O6opynoBanue:. XKUBbIC W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PAacTEHUH,
pucyHk# (oTtorpadun) >KHBOTHBIX C PA3TUYHBIMU BUIAMH H3MCHUHUBOCTH.

JlaGopaTopnasn padora «HccmenoBanue 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON W3MEHUYMUBOCTU. [locTpoeHHWe BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myranmuu Yy apo3oduiasl  (Ha  TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eneTuka yesnoBexka

Kapuotun yenoBeka. MexayHapoaHas mporpaMma HMCCIEOOBaHHS TE€HOMaA
yejaoBeka.  Meroapl  M3ydeHMsT TI€HETHMKA  YEJOBEKAa:  TIEeHEAJIOTMYECKHH,
OJIM3HEIOBBHI, [IUTOT€HETHYECKHUH, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpeMeHHOE ONPENECTICHUE FeHOTHIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, N'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOULIBIO
[TI[P-ananu3a. HacnenctBennbie 3a001eBaHus YyeioBeKa. [ €eHHbIe U XPOMOCOMHBIE
OoJie3HU 4YesnoBeka. boyie3HM ¢ HACIEACTBEHHOW MPEIpacooKeHHOCTBIO.
3Ha4YCHUE MEIULMHCKON T€HETUKH B MPENOTBPALICHUN U JICYCHUU F€HETUYECKUX
3a007eBaHU 4YelioBeKa. MeIuKOo-TeHeTUUYeCKOe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TeHEeTHYEeCKOTo Ipy3a». ITUYECKUE aCIEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3NYECKOMY U XMMHUUYECKOMY 3arpsi3HCHUIO OKpY»Karolen cpesbl. ['eneTnueckas
MIPEIPACIOJIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JeMmoHcTpanuu

Tabmuiupl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yYEHUSI TEHETUKU
yesjoBeka», «I'eHeTnueckue 3a001€BaHMs YEIOBEKa».

IIpakTuyeckasi padbora «CocTaBieHUE U aHAIU3 POAOCIOBHOMY.

Tema 15. Cenrexkuusi Oprann3mMoB

JlomecTUKanusi W CEJNEKUUs. 3apoKIACHUE CENEKIUU U JOMECTUKAIUU.
VYuenne H. W. BaBumoBa o IleHTpax MNpouCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Posib cenekuuu B CO3JaHUUA COPTOB PACTEHUM U IMOPOJ
#uBoTHBIX. CopT, mnopoaa, mTaMM. 3aKOH TOMOJOTUYECKUX pANOB B
HaciencrtBeHHol wu3MmMeHumBoctu H. . BaswmioBa, ero 3HadyeHue UIA
CEJIEKIIMOHHOM pabOoTHI.

Metoasl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHIMBUAYAJIbHBIN. Otanbl  KOMOWHAIIMOHHOM  CEJIEKIIUH. UcnbiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUNYy C TOMOIIBIO OICHKU
dbeHoTUNa MOTOMCTBA U OTOOP MO TEHOTHITY ¢ ToMotTkto ananm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTAIMH y KYJbTYPHBIX



dbopm opranm3mMoB. lcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS M METOJIOB
pekomOuHanTHBIX JJHK 115 mostydeHus ucxoqHoro Matepuana Jijisi CeJIeKIUu.

[lonyuenne ITOJIUILIONIOB. BnyrpuBunosas rUOpUIU3aLIHSL.
bnuskoponcTBeHHOE — CKpemuBaHue, WM UHOpuAMHr.  HeponactBeHHoe
CKpelniuBaHue, wid aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzauus. [Ipeogonenue Oecruionus
MEXBHIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIMN PACTEHUHN U )KUBOTHBIX. «3enéHas
DPeBoNIOYUS.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
WX JUKUX PpOAMYEH i1 CO3JaHUSl  HOBBIX COPTOB W TUOPHUIIOB
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJNbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU pecypcamu celbCKOX03AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs. CYuecmayroumux U coO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpPUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008aAHUL,
nepeodosvix uoel U nepcnekKmuHbIX MexHoL0Ul.

JleMoHCTpanun

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxeMbl: «lleHTpbI TPOUCXOXKICHUSI 1 MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAJ0B B HACIEICTBEHHON M3MEHYMBOCTHY,
«Metoapl cenekiun», «OtnanéHnas ruopuanzanus», «MyTareses».

JlaGopaTopHas padora «l3yueHrne cOpTOB KyJIbTYpPHBIX PACTEHUU U MOPOJ
JIOMAIITHUX KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHrne METOJ0B CEJICKIIMN PACTCHUI».

IIpakTnueckasi padora «IIpuBrBKa pacTeHUIN».

IKCKypcusi «OCHOBHBIE METOJBI U JOCTHXKECHHUSI CEJEKIMW PACTEHUU U
YKUBOTHBIX (na CEJIEKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTopuio
arpOyHHMBEPCHUTETa WM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo0rusl U CHHTETHYECKASI OHOJIOTHS

OOBEKTHI, MCHOJIb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE W TKAaHEBbIE
KYJIBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTUKA. TpaaunuonHas
OMOTEXHOJIOTHS. XJICOOTICUCHHE, TMOJIYyYEeHHUE KHUCIOMOJOYHBIX MPOJYKTOB,
BUHOJeNUE. Mukpoouosornueckui cuHTe3. OOBEKTHl MHUKPOOHOIOTHYECKUX
texHosoruil. [Ipon3BoacTBo Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBaHUSI TEHOMOB C 1IE€JIbI0 MOJYYEHUS OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHIECCKUE Ty TH.



Kierounas unxeHepus. MeToapl KynbTypbl KJIETOK W TKAHEW PaCTEHHU M
KUBOTHBIX. Kpuobanku. ComaTtnueckas TruOpUIM3alUsS U COMATHYECKHI
sMOpuorenes. lcnonb3oBaHUE TamiouI0B B CENEKIUU pacteHuil. [lonyuyenue
MOHOKIOHANbHBIX anmumel. Hcnonv3osanue MOHOKIOHANbHBIX U NOIUKTIOHAIbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIUIAHTALIMHU S/I€p KJIETOK.
Texnonocuu  0300posreHus, KYIbMUBUPOBAHUSA U  MUKDOKIOHAILHO20
DPA3MHONACEHUS] CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHAasi U T€HHas WHKEHepHs. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpynpoBanue pekomOouHaHTHRIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHHsT MW = NEPCHEKTUBBI  XPOMOCOMHOM W T€HHOW  HHYKEHEPHH.
DKOJIOTHYECKHE U 3TUYECKHE MPOOJIEMbl TeHHOW WHKEHEPHUH.

MenuumHckue 6norexnojoruu. [loctreHomHas nudpoBas meauruaa. [T1P-
JUarHoCTHKa. MeTaOOJIOMHBIM aHanu3, TEHOLEHTPUYECKUM aHajau3 IpoTeoMa
YyeJgoBeKa JUIsl OLUEHKM COCTOSHHS €ro 340pOBbi. VCnosb30BaHHME CTBOJIOBBIX
kinetok. TapretHas Tepamust paka. 3D-Ouommkenepuss A pa3paboOTKu
(GyHIaMEHTaNbHBIX OCHOB MEIWUMHCKUX TEXHOJOTUH, CO3[JaHUsl KOMIUIEKCHBIX
TKaHEe COYeTaHWEM TEXHOJIOTHM TpEXMEpPHOro OMONMPUHTHHTA W cKaddoaguHra
JUISl peLIEHNUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEAUIIMHBI.

Co3anue BEKTOPHBIX BAaKIMH C 1EJIbI0 O0eCrneueHus: KOMOMHHUPOBAHHOM
3amuThl OT BO3Oyauteneit OPBU, ycTaHOBieHHE MOJNEKYJISAPHBIX MEXaHU3MOB
dbynkunonupoanusi PHK-conmepkammx BUPYCOB, BBI3BIBAIOIIUX 0CO00O OMAacHBIC
3a00JIeBaHUS YEJIOBEKA U )KMBOTHBIX.

JemoHcTpauuu

Tabmuubl 1 cxembl: «Vcoabp30BaHUE MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
pOU3BOACTBE», «KiieTouHas nHKeHepus», «I'eHHast HHXKEHEepUsD».

JlabopaTropnasi padora «/3ydeHue o0beKTOB OMOTEXHOJIOTHUUY.

IIpakTuyeckas padora «llomydeHne MOJOYHOKUCIBIX TPOTYKTOBY.

IKCKypcusi «DbHOTEXHONOrHMs — BaXXHEWIAas IMPOU3BOJUTENIbHAS CHJIA
coBpeMeHHOCTH (Ha OMOTEXHOJOTHYECKOE IIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpPEACTABJICHHN B
ouoJIorumn

OpomonnonHas Tteopuss Y. Jlapuna. Ilpeanmochuiki BO3HHUKHOBEHMS
napsuHu3Ma. JKusHp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBrKyIme cuibl 3Bouttouu BuoB 1o Y. JlapBuHy (BbICOKast ”HTEHCHBHOCTh
pPa3MHOXEHHUS OpPraHU3MOB, HACJEJCTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBII U UCKYCCTBEHHBIN OTOOD).



Odopmienune cuaTeTHUYeckor Teopuu sBomtonuu (CTD). HelitpanbHas
teopusi dBoionuu. CoBpeMeHHas 3BOJIIOIMOHHAS  OWOJOTHS. 3HAUYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MHUPA.

JdeMoHCcTpanu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepukos, 1. U. HImansraysen, Jx. Xongein, /1. K.
benses.

Tabmuelr u  cxembl: «Cucrema xuBoi mnpupoasl (mo K. JlunHeo)»,
«Jlecthuna xuBbIX cymiectB (mo Jlamapky)», «MexaHusm (GOpMHUPOBaAHHS
NPUCTIOCOOJCHUI y pacTeHMid W KHUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsuna», «Haxoaku Y. lapsuna», «Dopmbl 60pbObI
3a cymecTtBoBanue», «llopoasl romy6eit», «MHorooOpasue KyJbTypHBIX (GopM
KarmycTb», «[lopoibl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHus HOBBIX BHJIOB
(mo Y. Hapeuny)», «CxemMa COOTHOUICHUS JABIXKYIIUX CHJ SBOJIOIUIY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIUN.

Tema 2. MukpodBoIIOLHs U €€ pe3yabTaThl

[Tonynauus Kak sneMeHTapHas eIuHHIA 3BOJIOIUU. COBpEMEHHbBIE METObI
OLIEHKM TE€HETUYECKOro pa3HooOpa3ust U CTPYKTypbl mnonyisuui. M3menenue
reHo(oH/a TOMYJSIIMM KaK 3JEMEHTapHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitnoepra.

DneMeHTapHbIe (aKTOPBl (IBWKYIIUE CHIIBI) DBOJIONUH. MyTallMOHHBIH
npouiecc. KomOunaTuBHass u3MeH4YHMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHANpaBJiEeHHblE M3MEHEHHUs 4YacTOT aiened B nomysuusax. O¢gekr
OCHOBaTeNsl. IDgghekm oOymuinounozo eopaviwika. CHudCeHue 2eHemuyecKko2o
paznoobpasus. npudunsl u cireocmeus. llposenenue s¢gpghexma Opeiigha 2enog 6
oonvuwux u  manvlx  nonyrayusax. Murpauun.  M3omAuus  moOmyssIui:
reorpaduueckas (MpOCTpaHCTBEHHAs), OHOI0rHYecKas (PenpoIyKTHBHAS).

EctectBennbiii oTOOp — Hampapisioumii  (aktop sBomonud. PopMbl
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTAaOWIM3UPYIOUIWNA,  pa3pbIBAOLIUN
(mu3pyntuBHbIi). [TomoBoit oTOOp. BO3HUKHOBEHHE M 3BOJIOIHUSA COIHAIBHOTO
MTOBEJICHUS )KUBOTHBIX.

[TpucnocoOaeHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBEHHE  TpUCIOCOONEHMH y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl nprcnocobiieHnit y opranu3MoB: MOp(OIOoruyecKue,
dbusznonoruueckue, - OMOXMMHUYECKHE,  ToOBeAeHYeckue.  OTHOCHTENIBbHOCTh
MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u crpykTypa. BumooOpasoBaHue Kak pe3yabTar
MUKpO3BOIIOIMH. M3omsamus — kimrodeBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BAHUS aJIONaTPUYECKOE (reorpaduueckoe),



cuMmarpudeckoe  (3KoJOTrHIecKoe), «MTHOBEHHOE»  (IOJUIUTIOWAM3AITHS,
ruOpuau3anus). JmuTeTsHOCTh SBOIIOIMOHHBIX TPOIIECCOB.

Mexaau3mbl (HOPMHUPOBAHUS OHOJIOTHIECKOTO Pa3HOOOPA3HSI.

Ponb  »BONIONIMOHHON OWojoruM B pa3pabOTKEe HAYYHBIX METOJIOB
coxpaHeHusi 6Mopa3Ho0Opazusi. MUKPOIBOIIONMS U KOIBOJIOLMS Mapa3uTOB U UX
x03s51eB. MexaHn3mbl (HOPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpanu

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

Tabmuubl 1 cxembl: «MyTallMoHHAsT W3MEHUYMBOCTHY», «llomymnsimonHas
CTpYKTypa Buaa», «Cxema NnposiBieHus 3aKoHa Xapau—BalinOepra», «J{Buxyiue
CWJIbl ABOJIIOLUN», «DKOJIOTHYECKas M30JSLUs MOMYJSIUIA CEBaHCKOU (openn»,
«['eorpaduueckass H30IA0US  JMCTBEHHULbI CHOMPCKOM M JIMCTBEHHUIIBI
naypckoi», «llomynsroHHbIE BOJIHBI YHCICHHOCTH XUIIHUKOB U KEepTB», «Cxema
NEUCTBUSL €CTECTBEHHOro oTOopa», «®dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MaycTpuanbHeiil MenaHn3m», «JKuBble UCKomaemelie», «[I0oKpoBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaromas OKpacka AKUBOTHBIX»,
«Puznonoruueckue agantauum», <«lIpucrnocoOGneHHOCTh OpraHu3MOB M €€
OTHOCHUTEJILHOCTE», «Kputepun Buma», «Buubl-aBoHuku», «CTpyKTypa BUAa B
npupoze», «Crnocodsl BugooOpa3zoBanus», «l'eorpaduueckoe BuI000Opa3oBaHue
TPEX BHUIOB JaHABIIIECH», «DKOJIOTMYECKOE BUI000pa30BaHHWE BUAOB CHUHUII,
«ITonmumnousel pactenuin», «KamycTHo-peiedHbIi rTuOpu .

ObopynoBanue: repObapuu pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Uy4ela MTULl U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTUI] U 3Bepe
pa3HbIX BHUAOB, TepOapuu pacTeHUd OJIUBKUX BUJIOB, OOPA30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BpIsiBiIeHHE W3MEHUMBOCTH y OCOOEH OJHOTO
BUJIA».

JlaGopaTopnass  pabora  «lIpucmocoGneHus  opraHu3MoB M HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTH.

JlaGopaTopnasi paGora «CpaBHeHHE BHIOB 10 MOP(POJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bosonus u eé pe3yabTaTbl

Metonel  W3ydeHUsT MakpodBOJMOUMU. [laneoHTONIOrMYECKHE  METOJIbI
uzydeHusi oHBomonuu. llepexoanbie ¢opMbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronbl u3ydeHus 3Bojtonuu. CpaBHeHUE (IOpPH U
dbayHsl MaTepukoB W OCTpPoBOB. buoreorpaduueckne obOmactu 3emiau. Bumsi-
DHIAEMHUKU U PEIUKTBHI.



OMOpHUONOTHYECKHE U CPABHUTEIbHO-MOP(POIOTHIECKHE METOAbl U3YUCHUS
BOMIIOLMHU. ['eHeTHYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M MOSBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBI.
PynuMenTtapasle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHUE,
OMOXUMUYECKHME W  MaTeMaTH4YeCKHe  METOJIbl  M3yYEHUs  DBOJIIOIUU.
['omonoruynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (PHUIOTCHETUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIMSI TEHOMOB.

OOmrue 3akoHOMepHOCTH (TpaBWIIa) SBONIOLUU. [Ipunyun cmenvl QyHKYuUil.
HeoOpatumocTs sBomtonuu. AxantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB
HBOJIIOLUU.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mromep, 3. I'ekkelsb.

Tabnuupl u cxembl: «OUIOTEHETUYECKUN PSZl JIOLIaan», «APXEONTEPUKC»,
«3Bepo3yoOble  sAmepb»,  «Crerouedaner»,  «PuHnoputh»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emuan», «/Ipeild KOHTHHEHTOBY,
«PenukTe», «HauvampHble CTaguM 53MOpPUOHAIBHOTO PAa3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJOBEKa W IIKMMIAH3e», «[JaBHBIE
HaIpaBJIeHUs IBOMIOIUN», «O0I1I1e 3aKOHOMEPHOCTH IBOJTFOLIUNY.

OO6opynoBaHue. KOJUIGKIIMH, TepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISIKA FOMOJIOTHYHBIX, aHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIMH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HA HAa 3emJie

HayuHble TUMNOTE3bl NPOUCXOXKIEHUA >KU3HU Ha 3emiie. AOWOreHes u
na"crnepmus. JloHaydHbIe TIPEICTABICHHUS O 3aPOXKACHUN KHU3HH (KpEaIr[iOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnamnanuanuy, JI. [Tacrepa. IIpoucxoxkaeHue »Kxu3HU U aCTPOOUOJIOTHS.

OCHOBHBIE ATaIbl HEOPTraHUYECKON ABOJIIOLMH. [LmanerapHas
(reonormueckasi) ABOJIONMSA. XUMHUYECKas DSBONIONMS. AOHWOTEHHBIH CHHTE3
OpraHuvecKkux BelecTB U3 Heopranudeckux. Omeir C. Mumiepa u I'. FHOpwu.
OOpazoBanue mnonuMepoB u3 MoHomepoB. KoamepsartHas rumore3a A. U.
OmnapuHa, runore3a nepsuyHoro OynboHa [x. XonaeitHa, reHeTHdecKas TUoTe3a
I'. Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V. T'mnOepra.
dopMupoBaHUE MEMOpPaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropust 3emnn u MetoAsl €€ u3ydeHus. FckonmaeMple OpraHUYECKue
ocrarku. ['eoxpoHonorus u e€ wMeroasl. OTHocHUTenbHass W aOCOMIOTHAs
reoXpoHoJorus. I'eoxpoHonornyeckas mKasia: 30Hbl, 3pbl, IEPUOJIbI, SITOXH.



HadvanbHble 3Tamel opraHndeckord 3BoJirouuH. [losBIEHHE W 3BOJIFOLIHS
MEPBBIX KIETOK. DBOJIONUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHaJoT TIEPBBIX Ha 3eMJjIe COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[TpoucxosxaeHue 3ykapuoT (CUMOHOreHe3). DBOITIOIMOHHOE TPOUCXOKIICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYHI MHOTOKJIETOUHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOIMH BBICIIUX pacTeHUud. OCHOBHBIE apoMop(ho3bl
pactenui. Beixox pacreHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUHA W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHHs. [IpoucXOoXKIeHHEe [BETKOBBIX
pPaCcTEHUM.

OCHOBHBIEC 3Tambl 3BOJIONUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ambuduii n pentuwiuil. [IpoucxoxaecHUEe MIEKOMUTAIONUX U
ntuil. [lpuHuun kimrodeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM U MEepUoJaM: apxeu, MpoTepo30H,
najgeo3oi, Me3030#, KkaWHOo30#. OOmas xapakTepuUCTHKa KIWMara U
reOJIOTHYECKUX TMporeccoB. [losBIeHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCJIOBUsI U BIUSHHUE HAa Ta30BbINA COCTAaB aTMOCQEPHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKHE KPU3KCHI Mponuioro. [IpuuuHbel u
CJIEACTBUSI MAcCOBBIX BbIMHUpaHHUil. COBPEMEHHBIN SKOJOTHYECKUNU KPHU3HUC, €ro
ocobennoctu. [Ipobiema coxpaneHnust 6uopasHooOpaszust Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmyeckoro mupa. [lpuHuunel kiaaccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIbI OPTraHU3MOB.

JleMoHCTpanun

[Toptpetsi: @. Penu, JI. Cnamnannany, JI. Ilactep, U. . Meunukos, A. N.
Omapun, x. Xongenn, I'. Mémnep, C. Munnep, I'. IOpn.

Tabnuiel u cxemsl: «CxeMa onbita @. Penn», «Cxema omnbita JI. [Tactepa mo
M3YYEHUIO CcamMo3apokaeHus xu3Hm», «Cxema ombita C. Mumepa, I. Opwu»,
«JTanbl ~ HEOpraHW4Yeckou  HBomouuu», «['eoxpoHosormueckass  IIKana»,
«HadanpHbIe 3Tanbl OPraHUYECcKo IBoONUN», «Cxema 00pa3oBaHUS DYKapHOT
nyTéM cumoOunoreHeza», «Cucrema XuBOM mpupoAb», «CTpoeHue BHpyca»,
«Apomopdo3sl  pactenuit», «PuHHOMUTH», «OIHOKIETOYHBIE BOJOPOCITH,
«MHorokiietounsle Bogopocin», «Mxwu», «l[lamopoTHukm», «l'ol0CEeMEHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOTO
mupa», «Apomopho3bl KUBOTHbIX», «lIpocTteiimue», «KumednomnonocTHeie»,
«IInockue 4epBU», «YIEHUCTOHOTUEY, «PpIOBI», «3eMHOBO/IHBIEY,



«IIpecmbikaromuecs», «lItnupr», «Miekonuraromue», «Pa3Butue Xu3HU B
apXxeuckou spe», «Pa3BuTHe )KU3HU B POTEPO30MCKON 3pe», «Pa3BuTHe KU3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KalHO30#CcKOi 3pe», «CoOBpeMEHHasi CUCTEMA OPraHUYE€CKOr0 MUPaA».

O6opynoBanue: repbapuyd pacTeHUM pa3IMYHBIX OT/AENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIC MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOXKMX, CKEJIeThl TIMO3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ W 3Bepew,
KOJUIEKIIMM OKAMEHEJIOCTEHM, IMOJE3HBIX HCKOMAEMbIX, MYJSIKU OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryansHasa  sa0oparopHas padora «MojenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUM B
NEePBUYHON aTMochepe».

JlabopaTtopnasi paGora «l3yyeHue W ONMCAaHHE HMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHue OCOOEHHOCTEH CTPOEHUSI PACTCHUI
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «M3yuenne ocCOOEHHOCTE CTPOCHUS MMO3BOHOUYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaenne 4ea0BeKa — AaHTPOINOTeHe3

Paznenbl 1 3a7aun aHTpONOJIOrud. METOIbl aHTPOTIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUN O TMPOUCXOXKICHUM YEIOBEKa. Penurmnosnbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPHH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKAa C  JKMBOTHBIMU.  CPaBHHUTEJBHO-
MopdooruuecKue, AMOPHOJIOTHYECKHE, $bU310I0r0-OMOXUMHYECKHE,
noBesieHUeckre. OTINYus YeIoBeKa OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBL.

JIBrkyiue cuiibl ((hakTophbl) aHTPOIIOTEHE3a: OMOJIOIMYECKHE, COIMAIbHBIC.
CooTHoleHrnEe OMOTOTUYECKUX U COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaguu aHTpororeHe3za. PanHue yenoBekooOpa3Hble 00€3bsSHbI
(TPOKOHCYIIBI) U PAHHUE TIOHTH/IBI — OOIIKE MPEIKH YETOBEKOOOPa3HBIX 00€3bsH U
JT0Jed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JoJel. YeloBeK yMelblil, IEpBbIC
M3TOTOBJIEHUS OPYIUMN Tpyaa. YenoBek MPAMOXOIAIIMNA U MEPBBIM BBIXO JIFOACH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - oOmMMM  MpeoK
HEAHJEPTAJIBbCKOIO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBek HEaHIEepTAIbCKUI
KAaK BUJ JIIOAEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUII 4YEJIOBEK, OCBOEGHHME KOHTHHEHTOB 3a Tnpenenamu AQpukw.
[TanmeoreHeTrka U NajaecoreHOMHKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOIMYJISIIIHSIX
yenoBeka. MyTalmoHHBIH Tporecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npetid reHoB, murpamus U «3GQexT ocHOBATENS» B MOIMYJSIIUIAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmme pacel: €BpONeoOuHas
(eBpasmiickas),  aBcTpajo-HerpowjgHas  (dKBaTOpHANbHAs),  MOHTOJOHHAS
(asmarcko-amepuKaHcKas). BpeMs W myTH paccelieHHs dYelIoBeKa 10 IUIaHeTe.
EnuHcTBO  yenoBeueckux  pac. HaydyHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[IpucnocoOaeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXKAlOLIEH Cpebl.
Bnusnue reorpadguueckoit cpeapl W apeiia TreHOB Ha MOPQOJIOTHIO U
(U3HOJOTHIO YETTOBEKA.

MeXIuCIuIUIMHApHBIE  MeToABl B ¢u3myeckoit  (OMoyormueckoit)
AHTPOMOJIOTUU.  OBOJIOLIMOHHAS ~ QHTPONOJOTHS W MaJIEOAHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJSIUA. bHoconuanbHble UCCIENOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOOLMHI OMOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpan U1

[Hoptpetsr: Y. dapsun, JI. Jluku, . 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabpl aHTPOTIOJIOTHUY, «[ OJJOBHON MO3T YEJIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsiHBD», «CKENeT 4YeNOBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBI», «J[BIKYIIIME CHIIBI aHTPOIIOTe€HE3a», « DBOJIIOIIUOHHOE
JIPEBO  4YENOBEKa», «ABcTpainonutek», «YenoBek  ymensiii», «YenoBek
NPSIMOXOIAIIMI», «JIeHnCOBCKUH YyenoBek» «Heannepranbup», «KpoMaHbOHIIBD?,
«IIpenku yenoBeka», «ITanbl SBOJIOIUU YEIOBEKA», «Pachl 4eIIOBEKa».

OO6opynoBaHue. MYJSDKM — OKaMEHEJIOCTeH, MPEAMETOB MaTepHAIbHOU
KyJIbTypbl ~TPEIKOB YejloBeKa, penpoaykiuu (pororpaduu) KapTHH ¢
MUQOJIOTHYECKUMU UM OHOJICUCKUMM CIOKETaMH TPOMCXOXKICHUS 4YeJIOBEKa,
dboTorpaduy HaxX0AOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIb
yepena 4YejJoBeKa M uepena IIMMIIaH3€, MOJENIb KHCTH 4YEeJIOBE€Ka U KHUCTH
HIMMITaH3€, MOJEIHN TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEM CTPOEHUsI CKeJieTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTH4yeckas padora «l3yueHune 3K0JIOrMYECKUX aJallTaluid YETOBEKa».

Tema 6. JDkoj0orusi — HayKa O B3aMMOOTHOIIEHHSIX OPraHU3MOB H
HAJJOPTraHM3MEHHbIX CHCTEM C OKPY/KAKLIEH cpeaou

3apoxaeHue U pazButue 3konoruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Ceepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMHU.



Metoasl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHH:
NpUpOAHbIE W J1aboparopHble. MonenupoBaHue B 3KOJOTMA. MOHHUTOPHUHT
OKpY>KaroIllel Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJ1I00aTbHbIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM I 4YEJIOBEKa. OJKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3E€M YEJIOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIbTYPbI U SKOJIOTHYECKON TPAMOTHOCTH HACEJICHUSI.

JleMoHCTpan U1

[Toptpets: A. I'ym6onear, K. ®@. Pynbe, H. A. Cesepuios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnunel u cxemsl: «Pazgensl skonorum», «Metoasl skonorun», «Cxema
MOHUTOPHHTA OKPYKAIOIIEH CPEabI».

JlaGopaTopHas padora «3yuenune METOJIOB JKOJIOTUYECKUX
HUCCJICIOBAHUM».

Tema 7. Opranu3mbl U cpeia 0OMTaAHUSA

DKoJilornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH X jAeicTBus. Knaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTUYECKUE, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH JIeHCTBHS dKonormdeckux (akropor. [IpaBuno munmmyma (K.
HInpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC W CTCHOOMOHTHBIC
OpraHUu3MBl.

Abuotnueckue ¢paktopel. CBeT Kak sKojormyeckuid (axrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEUHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOUIEHWIO K cBeTy. CHUTrHaJbHAass poJIb CBETA.
DOTONEPHUOIU3M.

Temmnepatypa kak oskojorudeckuii (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxnocts kak sxosoruyeckuit Qaxrtop. I[IpucnocobneHuss pacteHuii K
noJiIep>KaHuio0 BogHoro OanaHca. Kmaccugukanus pacTeHHIl MO OTHOIICHHUIO K
Boze. [IpucnocobnenHus KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB. BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
rlyOMHHasT  TOJAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XMMHUYECKUE
O0COOCHHOCTH cpel obOurtaHusi opraHu3MoB. I[IpucmocoOneHuss OpraHusMoB K
YKU3HU B Pa3HBIX CPEIaX.

buonornueckre puTMbl. BHemHne um BHyTpeHHHE PUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUM KU3HU.

XKuznennole @opmbl opranu3zmoB. [loHsitue o kU3HEHHOM (dopmMme.
XKuznennsie POpMBbI paCTEHUN: AepEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHMSI M 00pa3a JKU3HHU.

buotnueckue (hakTopHI. Bunet OMOTUYECKNX  B3aWMO/ICHCTBHIA:
KOHKYPEHIIUS, XUIIHUYEeCTBO, cuMOUO03 U ero (opmel. [lapazutusm, koomepanus,
MYTyajau3M, KOMMeHcaIu3M (KBapTUPAHTCTBO, HaxjeOHu4ecTBo). HeTpoduueckue
B3auMojcicTBUS  (Tommdeckue,  ¢opuyeckue, ¢dadbpuyeckue).  3HAUYCHHE
OMOTUYECKUX B3aUMOJCHCTBUM JJisl CYIIECTBOBAHUSI OpPraHW3MOB B Cpelie
obOutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHCcTpanu

Tabmuupl u cxembl: «Ikonorudeckue ¢akTopb», «CBETOBOW CHEKTP»,
«IKOJIOTMYECKHUE TPYIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTHUECKUE aJallTallluu
KUBOTHBIX», «Cpenbl o0OUTaHUST OpraHu3MoB», «buomoruueckue pUTMBI»,
«KuzHeHnuole  ¢Gopmbl  pacTeHuir», <« Ku3zHeHHbIE  (POPMBI  KUBOTHBIX,
«JKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOrO Jeca», «llenn
NUTaHus», «XuiHudecTBo», «llapasutusm», «Koukypenius», «CuMOuo3»,
«KoMmeHcanu3m».

O6opynoBanue. TepOapul PacTeHUM M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIIUSHUIO PA3UYHBIX OSKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIIOOMBBHIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, TepOapru U KOJUICKIIUU TEIUIOFOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX pPACTEHUM, Uydesa MTUIl U 3BEpel, repdbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kKcepodpurtaMm, me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMHU >KUBOTHBIX, OOUTAIOIINX B Pa3HbIX cpenax,
repObapur M KOJUIEKIIMM PACTEHUHW U IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM KU3HHM, TepOapuu U
KOJUICKITUY PACTCHUM M JKUBOTHBIX PA3IMYHBIX KXU3HEHHBIX (HOPM, KOJUIICKIIUU
YKUBOTHBIX, YUYAaCTBYIOMIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHnasi paGota «BpIABICHHE MNPUCTOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIABICHHE MPUCTOCOOJIECHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pabdora «AHAaTOMHUYECKHE OCOOCHHOCTH pACTECHUW U3
Pa3HbIX MECT OOUTAHUS».

Tema 8. Dxo10rusi BUI0B U MOMYJIAMH

DKOJIOTUYECKUE  XapaKTepPUCTUKUA  MOMYJIALHNH. [Monynsiius Kak
ounonornyeckas cucrema. Poias HEOTHOPOAHOCTH cpefbl, GU3MIECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMHUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYPHI
nonyyusiuuid. OCHOBHBIE TOKA3aTENW MOMYJSLUWNA: YHCIEHHOCThb, IUIOTHOCTD,



BO3pacCTHAasT M IIOJIOBasl CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIHA.

Dkosioruyeckasi CTpykrypa nomyiasiuud. OUeHKa YUCIEHHOCTU MOMYJISIHH.
JAvHamuka nmomyiasiuud U €€ peryisinusa. buoTudeckuii mOTEeHIMan MOMYJISLHH.
MopaenupoBanue IMHaMUKHA NOMyJsiuuy. KprBble pocTa YUCIEHHOCTH MOMYJISLHH.
KpuBble BbDKMBaHUWA. Perynsius YWCICHHOCTH TOMYJAINHA: pPoJib (PaKToOpoB,
3aBHCSIINX U HE 3aBHCAIINX OT INIOTHOCTH. DKOJIOTHICCKUE CTpaTeruu BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKojorMyeckod Humie BuAa. MecrooOutanue. MHOTOMepHas
MoJenb dKosiornueckon Humu Jx.M. XartunmHCcoHa. Pa3sMepsl 3KOJIOrMYECKOn
Huiy. [loTeHnmanbpHas U peaaTu3oBaHHAs HUIIIU.

Bun kak cucrema nomynsuni. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHSI M MHIpalUdil KUBOTHBIX. buonornueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptpert: k. 1. XaTunHCOH.

Tabmuubpl u  cxeMbl: «DKOJOTUYECKHUE XaPAKTEPUCTUKU TOMYJISIIHI»,
«IIpocTpaHCcTBEHHass  CTpyKTypa Homyiasiuuu», «Bo3pacTHble  NHUpaMHUAbI
nonyaanumn», «CKOpOCTh  3aceleHus TOBEPXHOCTH 3€MJId  Pa3IWYHBIMU
opranuzmammu», «Mogenb 3konorndeckort Humm J[x. M. Xatunacona».

Oo6opynoBanue: repdbapun pacTeHUM, KOJJIEKIINH >KUBOTHBIX.

Jlaboparopnass  padora  «[IpucnocoOneHuss ceMsH pacTeHHH K
PaCCENECHUIO».

Tema 9. Dkos10THs1 COOOIIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Cszu Mexny
OpraHu3Mamu B OHMOIICHO3E.

DOkocuctema kak oTkpbiTas cuctema (A. J[x. Tencmu). OyHKIHMOHATBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME. MPOAYLUEHTbI, KOHCYMEHTbI, PEIyLCHTHI.
Tpoduueckue ypoBHH. Tpoduueckue menu U ceTd. AOHOTHUECKHE OJIOKU
skocucTeM. [10uBBI U Wbl B 3KOCUCTEMAX. KpyroBopoT BEMECTB U MMOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  dBKOCUCTeMbl. buomMacca u  OpoayKIUS.
DKOJIOTMYECKHe MUPaMUJIbI Yucell, 0MOMacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — CyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIECCUM W UX TMPUYMHBL. AHTPONOT€HHbIE BO3JCUCTBUS Ha
cykneccun. KnumakcHoe coobmectBo. bropasHooOpasue n moaHoTa KpyroBopoTa
BEI[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[Tpuponnbie 3KOCUCTEMBI. JKOCUCHEMbl 03Ep U peK. DKocucmemovl Mopeti U
oKeano8. Ikocucmemvl myHOp, Jlecos8, cmeneil, NyCmulHb.

AHTpONIOTrE€HHBIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHos. Pazmnuus
MEXTy aHTPOTIOTC€HHBIMH U IPUPOTHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opomackas
daopa u ¢dayna. CuHaHTpommM3anmus TOpPOACKON dayHbl. buonornueckoe u
X035MCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHIA OPraHU3MOB B
sKocHCcTeMax. Poib kackaonoeo apgexma u 6udos-30upuxkamopos (Kiouesvix
6U008) 6 (hyHKyuoHuposanuu sxkocucmem. IIepeHOC SHEPTHH U BEUICCTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISLUNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuszmoi 8030elicmBust  3AepSA3HEHUll  pPA3HbIX — MUNO8 Ha
CYOOpaHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONI02UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUAL.
MeTo1010THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JleMoHCTpanun
IToptpet: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHosa»,  «DKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOIO Jjeca», «DyHKIMOHAIbHbIE
IpynIbl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«enu muTanus (macTOMIHAS, AETPUTHASN)», «DKOJOTHYECKAs MUPAMKJIA YUCEIT,
«JKonoruyeckas nmupamuaa OMoMacchr», «IKOJIOTHYECKas MUPaAMUJIa SHEPTHI»,
«O6pazoBanue 6onora», «IlepBuuHas cykueccus», «BoccTaHoBiIeHHE Jeca mocie
noxapa», «9KOCHCTEMa 03epa», «ArponeHo3», «KpyroBopor BEHIECTB M IMOTOK
HHEPruu B arpoueHose», «[Ipumepsl ypboskocucTem».

O6opynoBanue: repoapuul paCTeHUM, KOJJICKIIMA HACEKOMBIX, Uydeia MTHI] 1
3Bepeit, repbapuu KyJbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKkBapuyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnueckasi padora «l3ydenue u onvucanue ypoo3IKOCHCTEMBI».

JlaGopaTtopnasi pabora «M3ydeHue paszHOOOpa3Wsi MEJIKHUX IMOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX».

DKCKYpcHsi «IKCKYpCHs B TUIHUYHBIA OuoreoreHo3 (B AyOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJIOJIbHBIM MJIH IIOMMEHHBIH JIYT, 03€p0, O0JI0TO)».

DKeKypeusi «DKCKypCUsi B arpodKocucteMy (Ha TOJe WM B TCIUTUYHOC
XO3SICTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTeMa

buocepa — obOmeranerapHas o0ojiouka 3eMiHM, TA€ CYIIECTBYET WU
CyILIeCTBOBaJa kKM3Hb. PazBuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. O6nactu 6mocdepsl u e€ coctas. JKupoe
BEIIeCTBO OHOChephl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBOBaHusl Onocdeprsl. OcobeHHocTH 6UOChepsl Kak
ri100aIbHON PKOCUCTEMBI. JlMHamMudeckoe paBHOBecue B Ouochepe. KpyroopoTsl
BCIIECTB U OMOTeOXUMHUECKUE IUKIIBI (Yriieposa, a30Ta). PUTMUYHOCTD SIBJICHUM
B Ouocdepe.

3oHansHOCTh Omocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIAHHbIE U ITUPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPONMMYECKHUE JIeca, BBICOKOTOphs. Kiumart, pacTUTENbHbBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIHMS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANa U
onocdepHbIX PYyHKIUH.

JlemoHcTpanuu

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

Tabmuubsl u cxemsl: «I'eocdepsl 3emnn», «KpyroBopor azota B IPHPOAEY,
«Kpyrosopor yrinepoma B mpupoae», «KpyroBopor kucimopoma B MpuUpOAe»,
«KpyroBopoT Boasl B mnpupoae», «OCHOBHbIE OMOMBI cymn», «KiaumaTuyeckue
nosica 3emnu», «TyHapa», «Tailra», «Cmemanubiii jgec», «IIIupokoaucTBeHHBIN
nec», «Ctrenb», «CaBanHa», «IIycTbiHsI», « Tponuyeckuii gec».

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesntoBek u okpy:xamomas cpeaa

OKOJOrMYecKHe KpU3MChl M WX MpUYMHBL. Bo3xgelicTBue uenoBeka Ha
ouocdepy. 3arpssHeHre Bo3AymHOW cpeabl. OxXxpaHa Bo3dyxa. 3arpsA3HEHHUC
BOAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpOIIOTEHHOE BO3ACHUCTBUE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO U JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPAHBI MPUPOIHL.
Kpacupie kuuru. Ocobo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
borannueckue cajbl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO Pa3BUTHs YEJIIOBEUECTBA U MPUPOJBIL.
PanvoHnanpbHOe  MPUPONIONOJIB30BAHUE M COXpaHEHUE  OHOJOTHYECKOIO
pazHooOpasus 3emun. OOmuUe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYESCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIEC MOCIEACTBHS.

Pa3BuTHEe METOJOB MOHUTOPHMHIAa pAa3BUTUSL OMACHBIX TEXHOIE€HHBIX
npouieccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepecarouje U
KOHKYPEeHmMOCnocoOHot aHepeemuke. buonozuueckoe pasnoodpasue u 6uopecypceoi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusaowue O00CmMyn K
ungopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHOGb



sKopeaburumayuu IKocucmem U Ccnocobos 6OopvdOvLl ¢ OUONOBPENCOECHUIMU.
Pexoncmpyxyus mopckux u nazemHuIx d9KOCUCTEM.

JleMoHCTpan U1

Tabmumet W cxXeMbl:  «3arps3HeHHe  atMocdepbl»,  «3arps3HeHHE
rugpocheprr», «3arps3HeHne 1mouBbl», «[lapHukoBbli  3ddexT», «Ocobo
OXpaHsSEMbIE IIPUPOTHBIC TEPPUTOPUI», KMOJIETH YIIPABISIEMOT'O MUPAY.
O6opynoBanme: doTorpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHoi KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOy4YaroIMMUCS MpOorpaMM CpelHero oOlero o0pa3oBaHUs: JHUYHOCTHBIE,
METANpEIMETHBIE U MIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHN
BBIJICJICHBI CIICYIOIIME COCTABIISIONINE. OCO3HAHUE O0YUYaIOIIUMUCS POCCUUCKOM
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPEACIICHUIO, Haluuyue Mmomusayuu K OOy4EeHUI0O  OHOJIOTHH,
yeneHanpaeienHHoe pazsumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHIL 00YUYAIOIUXCS PYKOBOACTBOBATHCSI B CBOEH
JEATEIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPasoOCO3HAHUS  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCHU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yiabTaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTUM JIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBLHON JEATETHHOCTH B COOTBETCTBUU C
TPAJUIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPHUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMUA B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT IMpolleccaM CaMOIO3HAHUS, CaMOBOCIHUTAHUS W
CaMOpa3BUTHSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTU, NATPUOTH3MA U
YBaKECHHS K 3aKOHY U MPABOMOPSAJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPpaAUUMSAM MHOTOHAIMOHAIBLHOrO Haponaa Poccuiickon dDepepauuu, MPUpPOAE U
OKPYIKarOIIEN CPELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00yYarONuXCsl pyKOBOJICTBOBATHCS
chOpPMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSM POCCHUHCKOIO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbBITA JAEATEILHOCTH B MPOIECCE pEAM3allMi OCHOBHBIX HAIpaBJICHUN
BOCIUTATEIBHOUN ESITEILHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpa:kaaHCcKOT0 BOCITUTAHUS

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMH 00YUaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA,;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIbHOCTH MPHU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €&,

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH C Pa3HBIMHU YOCKICHUSIMHU, KyJIbTYPHBIMH IICHHOCTSMH U
COILIMATIbHBIM MOJIOKEHHUEM,

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a]ad, YBAKHUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpH OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COICPKAHUS,

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOW AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHHUS

c(hOpMHUPOBAHHOCTD POCCHICKOMN TPaXJIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HapoOAy, YYBCTBA OTBETCTBEHHOCTH MEpPE]
Ponuuol, ropmoctn 3a CBOM Kpad, CBOIO PoauHy, CBOHM S3BIK M KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoja Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM MPUPO/IBI,
JTOoCTUX)eHUsIM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO OOIIECTBA,

ujeiiHas yOeXIIEHHOCTh, TOTOBHOCTh K CiIy)KeHHI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTENSM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMIPUHATHS LIEHHOCTEH CEMEMHOM JXWU3HU B COOTBETCTBUHU C
TpaguuusIMu HapoaoB Poccuy;

4) 3CTEeTHYECKOT0 BOCTIMTAHUA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO WU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHU;

MOHMMAHUE YMOIMOHATBLHOTO BO3JAEHCTBUS )KUBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHJAAX HCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM INYHOCTH,

5) ¢usnyeckoro BocnuTaHusi, GOPMHUPOBaAHUS KYJIbTYPbl 310POBbsl H
IMOIMOHAIBHOI0 0J1ar0NOJTyYHUs:

NOHMMAHUE U peanu3alus 370poBOro u Oe3omacHoro oOpasza KHU3HU
(3mopoBoe  mmTaHWE, COOJIOJCHWE TUTHEHUYECKHX TMPaBWI W HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH U OTIbIXA, peryisipHas ¢uznyeckas
AKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHMMAHUE [EHHOCTH TPAaBWJI HHAUBUAYATbHOTO U  KOJUIEKTUBHOTO
0€30MacHOTO MOBEJCHHUS B CUTYAIIUIX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIIOJICH;

OCO3HAHHE TOCJICICTBUI W HEMPUSATHSI BPEIHBIX MPUBBIUEK (YHOTpeOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypCHHSI);

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepPCTBa, TPY10JII00ue;

TOTOBHOCTh K AaKTHBHOW JESITETbHOCTH TEXHOJOTMYECKOM M COIMATBHOM
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUILIMHMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTB;

UHTEpEC K pa3iIuyHbIM cdepaM MpodeccuoHalbHON NeATeNbHOCTH, YMEHHE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymeld mnpodeccun W peanru30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
MIPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOTr0 BOCTIMTAHUS:

DKOJIOTMYECKU IIEJIeCO00pa3HOe OTHOIICHWE K MPHPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYPHI: TMPUOOPETEHHE OTBITA
IUIAHUPOBAHMS TOCTYIKOB UM OIICHKM WX BO3MOXHBIX TOCJICACTBUN NS
OKPY’KarOUIEU CPEIBI;

OCO3HaHMWE TJI00aJBLHOrO XapakTepa 3KOJIOTMYECKUX MpoOjeM M MmyTed ux
penieHus;

CIOCOOHOCTh HCHOJB30BaTh MpPHOOpETaeMble MPU H3YYEHUH OUOJIOTUU
3HaHUS W YMEHUSA TMpPH PEHICHUH TPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM
NPUPOJIONIONb30BaHKeM  (COONIOJICHHE  TpaBWJI  TOBEIEHUS B MPHPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUWE pPABHOBECUS B HSKOCHCTEMAaX, OXpaHy BHJIOB,
9KOCHCTEM, OHOochepsl);

AKTUBHOE  HEMNPHUITUE JECUCTBUM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOIHON cpelie, YMEHHE MPOTHO3UPOBATH HEONArONMpUSATHBIE SKOJIOTHYECKUE
MOCJIE/ICTBUSI MPENTPUHUMAEMBIX JEHCTBUN U IPEeIOTBpalIaTh UX;



HaJIMYue Pa3BUTOr0 3KOJOTUYECKOTO MBIILIECHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITa JIEeATEIILHOCTH SKOJIOTHYSCKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLHUAIBHOMN
MPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUUYECKOMN E€ATEIbHOCTH dKOJIOTMYECKOM
HanpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS .

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MPaKTHKHU, OCHOBAHHOI'O HA JUAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHUTATEJILCKOM KYJIBTYpPhl KaK CpeiCTBa
B3aMMO/ICUCTBUS MEKTY JIFOJbMU U MIO3HAHUS MUDA,

MOHMMaHUEe crnenuduKku OMOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbOpMUPOBAHMM PAIMOHAJIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM I11eJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXKaloIIeM MHpPE KaK O €IUHCTBE IPHPOJBI, YEJIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHuU mnpolIeM
COXpaHEHUS IPUPOITHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3AIINU:
oOecricdeHUsT HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JIaHWE IEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  pellaTh pPecypcHble  MIPOOJEMBl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJIa U3 TJI00ATBHBIX SKOJOTMUYECKUX MPOoOeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECypcoB M (HOPMHUPOBAHMIO HOBBIX CTaHIAPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTHYSCKMX 3HAHUN B IEIAX
MOBBIIIIEHUST OOIEeH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTU oOydaromuxcs, (GpopmMupyeMoi
IPY U3yYCHUH OUOJIOTHH,

MOHMMAHUE CYIIHOCTU METOAOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IOJIydaeMble 3HAHWS JJIA aHalu3a W
OOBSICHEHHUS SIBJICHUN OKPY’KAIOIIETO MUpa U MPOUCXOIAINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBaHHBIE 3aK/IIOUEHHsS Ha OCHOBE HAay4yHBIX (AKTOB H
MMEIOUIUXCS JAHHBIX C LIEJIbIO MOTYUYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBLHO HCIIOJb30BaTh OMOJIOTMYECKHE 3HAHUS IS
petieHus Tpo0JieM B peajbHbIX )KU3HEHHBIX CUTYaIIHSX;

OCO3HAHWE LIEHHOCTU HAYYHOM NESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO ACATEIbHOCTh UHINBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWWA TIO OHWOJOTUH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTIMH.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3ybTaThl OCBOCHHS Y4EOHOTO mpeameTa «buojorus»
BKJIIOYAIOT. 3HAauYMMbIe IS (OPMHPOBAHHS MHPOBO33PECHHUS OOYyUaAIOIIUXCS
MEXKIUCHUIUIMHAPHBIE (MEKIIPEAMETHbIC) OOIICHAYYHbIE MOHATHS, OTPaKAIOIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa H CHeONU(PUKY METOJO0B TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIIECTBO, SHEPIHs, SBJCHHE, MPOIIECC,
CHUCTeMa, Hay4HbIH (paKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucClIeIoBaHKe,  HAOMIOZCHHE, H3MEpPEHHE,  OKCICPUMEHT W JPYTHeE);
yYHUBEpCAJIbHbIC Yy4eOHbIC JeicTBUsA (IO3HABaTCIIbHBIC, KOMMYHHUKATHBHEIC,

pETYJISITUBHBIE), o0ecreunBaroye (opmHpoBaHuE (yHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHLIMH OOYy4YaloIIHUXCs; CHOCOOHOCTH
o0yyaromuxcs UCII0JI30BaTh OCBOCHHBIE MEXIUCIHUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHUS M  YHUBEpCajbHble Yy4yeOHBbIE JCHCTBUA B
ITO3HABATEJIbHON U COLUAJIBHON MPAKTHUKE.

B pesynbrare wu3ydeHHs OHMOJIOTMM Ha YPOBHE CPEOHEro OOWIero
oOpa3zoBanusi 'y oOyuwaromierocs OyayT chopMupoBaHbl —IO3HABATEIbHbBIC
YHUBEpCaIbHbIC YUCOHbBIC JCHCTBYS, KOMMYHUKATUBHBIC YHUBEPCAJIbHbBIE yUeOHBIC
JIEUCTBUSI, PETYJSTUBHBIC YHUBEpPCAJIbHbIC YYEOHBIC JCHCTBUSA, COBMECTHAs
NEeSATEIHLHOCTD.

MeTtamnpeaMeTHBIC PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI CPETHETO OOIIETO
00pa30BaHUsl TIOJDKHBI OTPAXkKAaTh!

OBaaneHue YHHUBEPCAIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NefiCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOATENIEHO  (OpMYIHMpOBaTH W aKTyaJlW3upoBaTh  MpoOJIeMy,
paccmaTpuUBaTh €€ BCECTOPOHHE,

WCIIOJIB30BaTh MPU OCBOCHHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanm3a, cMHTE3a, CpaBHEHHUS, KiIacCH(UKALIMK, 0000IIECHNUs), pACKPBIBATH CMBICI
OHMOJIOTMYECKHUX TMOHATHI (BBIICIATh UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTHMU TMOHATHIMH);

OTIpEeNEeNATh UETu JeATeTLHOCTH, 3a/laBasl MapaMeTpbl M KPUTEPUU HUX
JOCTHKEHHS, COOTHOCUTD PE3YIIbTATHI JACSTETHLHOCTH C TOCTABICHHBIMHU IIEITISIMH;

HCIIOJIB30BaTh OMOJIOTUYECKUE TOHATHUSA JIJIsi 00bsicCHeHHsS ()aKTOB U SIBJICHUIN
KUBOU MIPUPOBI;

CTPOUTH JIOTHUECKHE pacCyXJcHHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpHUBaEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMECHSITh CXEMHO-MO/ICTbHBIE cpeAcTBa IS MpeCTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMA  Pa3HOrO0  poOAd,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAaH PEIICHUS MPOOJIEMBI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B IESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU NOCIIEICTBUN JEATEIbHOCTH;

KOOPAMHHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE el CTBHUS:

BJIAJIE€Th HABBIKAMH y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN AESATENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJIOB PEIEHNUs TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB ITO3HAHMS;

UCIIOJI30BaTh pa3JIMYHbIE BUJbI ACSATENBHOCTA MO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HUHTEpIpeTalud, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYAaLMSIX, B TOM YHCJIE IPU CO3IaHUH YUYEOHBIX U COLUAIIbHBIX ITPOEKTOB,;

dbopMHUpOBaTh HAYYHBIA TUI MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUYEBBIMH MTOHATHUAMH U METOJAMU;

CTaBUTh M (HOpPMYyIUpPOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTEbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIW3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PELICHHs, HAaXOAUThb apryMEHThI JJI1 JOKa3aTelbCTBA
CBOMX YTBEPKJICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPHUH PELLICHMUS;

aHANIM3UPOBATh TOJIYYCHHBbIE B XOJ€ PEIICHHs 3a/Jadyd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

OCYIIECTBIIATh LEJICHANIPABICHHBII IIOUCK IEpEHOCa CPEACTB M CIOCOOOB
JENCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IPAKTUYECKYIO OOJACTH
XKU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJIEH, IPEIaraTb OPUIMHAIBHBIE IOAXOMABI U PELICHU,
CTaBUTh NMPOOJIEMBI U 337a4H, T0IyCKAIOIIME aTbTEPHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpManuu (Tekcre yaeOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJOTHYECKUX CIIOBapsX U
CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax MaHHBIX, B VIHTepHeTe), aHaIM3HpPOBAThH



UH(OPMAITUIO PA3TUYHBIX BHIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ T0OCTOBEPHOCTh U HEITPOTHBOPECUNBOCTH,

bopMyIHpPOBaTh 3alPOCHl M MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
otbope Ouosornyeckor mHpopMaru, HEOOXOAMMOM JJisi BBITTOJIHEHUS YYECOHBIX
3amad;

npuoOpeTaTh OIBIT WCIOJIb30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIb30BAHUS PA3THYHBIX
TIOMCKOBBIX CHUCTEM,

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TMPEACTABIICHUS
ouosornyeckoit nHGopmanuu (cxembl, rpaduKy, TUArpaMMbl, TaOJIUIbI, PUCYHKH
" JIpyroe);

WCITOJI30BaTh HAYYHBIA SI3BIK B KayeCTBE CpeAcTBa Ipu pabore ¢
Ouonoruyeckod HHPOpMAIMEH: MPUMEHATh XUMHUYECKHe, (QU3NYecKue u
MaTeMaTUYeCKHe 3HAKU W CHUMBOJBI, (HOpMyIbl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPEoOpa3oBBIBATH  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH,

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aIlIUTBl  WH(OPMAIIHH,
nH(OPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJBLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSIMMN

1) o01meHue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 0OCYyKaaeMoil Tembl (yMEHHE 3aaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHHS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN JPYTUX YYaCTHUKOB
JUAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBepOalbHBIC CpEJICTBAa OOIICHHUSA, IOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(IUKTHI K BECTH MIEPETOBOPHI,

BJIQ/ICTh PA3IUYHBIMU CIOCOOAMH OOIIECHUS W B3aWMOJCWUCTBUSA, MOHUMATh
HAMEPEHUS JPYTUX JIOJCH, MPOSIBISITh YBAKUTEIHHOE OTHOIIIEHHE K COOSCETHUKY
U B KOppekTHOH dhopme HopMyIHpOBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1esITeJIbHOCTD!

MOHMMATh W HCIIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTHEHOM
paboTHI IPH peIIeHNH OMOJIOTHIECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YISOHOU 3a/1a4H,

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX
WHTEPECOB M BO3MOXHOCTEH Ka)XI0TO WieHa KOJIJICKTUBA,



NpUHUMATh 1I€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJIUHUPOBATh JEHUCTBUS MO €€ JOCTHUKCHHUIO: COCTaBJISATh IUIAH JIEMCTBUM,
pacnpenensiaTh poiad ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJOTO yYaCTHHKAa KOMAHIbI B
oOIuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHne YHHBEPCAJILHBIMY PEryJISITUBHBIMHU 1€CTBUSAMMN

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHUS MpoOOJIEeM U HX
pelieHus B AKU3HEHHBIX U YUYCOHBIX CUTYaIIUX;

BBIOMpaTh Ha OCHOBE OHMOJIOTMUYECKMX 3HAHUW IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKH B CBOUX JEHCTBHUSX U MOCTYMKAaxX MO OTHOIICHHUIO K XMBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIESITEIbHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIHHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH pEHIeHUs TpoOJieMbl ¢ y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MTPEAOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOYTCHHIH;

JieJaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKONH SPYIUIUU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB IIENISM;

BJIAJETh  HaBbIKAMHM  IIO3HABATEIbHOM  pe(diIeKCMHM KaKk  OCO3HAHUs
COBEpUIAEMBIX JECHCTBHII M MBICIUTEIBHBIX TIPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHWH, MCIOJIb30BaTh MPUEMBI pedICKCUN NI OIEHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS,;

yMEThb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3e pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE CeOsl M IPYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOU HEAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATbh MOTHBBI W apPryMEHTBl JPYTMX IIpM aHaJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pPE3yNbTaTBl OCBOCHHS COJCPKAHHMS Y4eOHOro MpeaMera
«buomorus» Ha yray0JaEHHOM ypOBHE OpPHEHTHPOBaHBI Ha oOecleueHue
npoduabHOro  0o0yueHHMs  oOydaronuxcss  Owosormu. OHHM  BKIIIOYAFOT:
cnenuduueckue st Moo Hay4YHbIE 3HaHUSI, YMEHUS U CIIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BHIBI JEATCILHOCTH TI0
MOJTYYCHUIO HOBBIX 3HAHMHA W MX NMMPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4deOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ U PpOJM OWUOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B
MO3HAHUM  3aKOHOB  TPHUPOJLI M  PEIIEHHH MpoOdJeM  parMOHAIBHOTO
MIPUPOIOTIOIL30BaHMS, O BKJIaJ€ POCCUUCKUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHC
OHOJIOTHH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATalONMe OMOJIOIMYCCKUE TEPMUHBI W TOHATHS (KHU3HB, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIUs, CaMOBOCIPOU3BEICHNUE,
HACJICJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U pPAa3BUTHE), OUOJOTUYECKUE TCOPUH
(xnterounas Teopus T. IlIBanna, M. Ilneinena, P. BupxoBa, XxpoMoCOMHast TeOpust
HacnenctBenHoct T. Moprana), yuyenuss (H. WM. BaBunoBa — o ueHrpax
MHOro0oOpasusi ¥ NPOUCXOKICHHS  KYJIBTYPHBIX  DPACTCHHMIA),  3aKOHBI
(eqrHOOOpPA3Msi MOTOMKOB IIEPBOTO IMOKOJCHHMS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOIO HacienoBanusi [. MeHnens, TOMOJOTMYECKUX PSAJOB B
HacJIeICTBEHHON U3MEHUYNBOCTH H. . Baswuiona), MIPUHIIHATIBI
(KOMITTIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO TITO3HAHUS, HMCIOJb3yeMbBIX B
OMOJIOTUYECKUX UCCIICAOBAHUIX JKUBBIX OOBCKTOB (OMHMCaHUE, W3MEpPEHHE,
HaOJTI0ICHUE, SKCIICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC PU3HAKU. BUPYCOB, KIETOK MPOKAPHUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHMW3MOB, B TOM UHCIE
OakTepuit, TpuOOB, PaCTEHUH, )KUBOTHBIX U YE€JIOBEKA, CTPOCHHS OPraHOB M CHCTEM
OpPraHOB pACTEHUM, JKUBOTHBIX, YEJIOBEKa, IIPOLECCOB KUZHEIAECATEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IPOIIECCOB. OOMEHa BemIecTB (MeTaboIu3M), MPEeBpAIICHUsI YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TreTepoTPOdHOr0 THIIOB MUTAHUs, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MEH03a, raMeToreHesa, 3MOpHOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTH,
pPa3MHOXXEHHsI,  WHIWBUAYaJbHOTO  pa3BUTHsA  opraHu3Ma  (OHTOTEHe3a),
B3aMMOJICICTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3U MEXKIY OPraHOMAAaMU KJIETKH U HUX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMM M CHCTEMAaMHU OpPraHOB y pAcCTEHH, »XUBOTHBIX W YEJIOBEKa U HX
GYHKIUSAME, MEXAY CHUCTEMaMU OpPraHoB U MX (QYHKUIUSAMH, MEXAYy dSTanaMu
oOMeHa BEIIECTB, dTallaMU KJIETOUYHOTO ITUKJIa M )KH3HEHHBIX I[UKJIOB OPTaHU3MOB,
TanaMy 3MOPHUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpeabl OOUTaHNUS;

YMEHHE BBISBIATh OTJIMYUTENIbHBIE MPHU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JIJISl IOKA3aTeJIhCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yMEHHE peniaTb OUOJIOrMYECKUe 3a/1a4H, BBISBISATh PUUYUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY UCCIIETyeMbIMU OMOJIOTMYECKUMH MPOLIECCaMU U SIBJICHUSIMH, JIENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHUH TMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHbIE M MpaKkTU4YecKue padoThl, COOII0IATh
npaBuiia mpu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYIOBAHUEM;

yMEHHE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTATIbHBIMU
cpeacTBamMu, (GOpMyJMpys LEIb HCCIEIOBaHUS, aHAJIW3UPOBATh IOJIYyYEHHBIE
pE3yJbTaThl U JEJ1aTh BBIBOJIBI;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HMCCIIEIOBATEILCKOW paboTe MO OHOJIOTHH,
HKOJIOTUM U MEJIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAY4YHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATh  IOJYYEHHBIE  pe3yibTaThl HAa  yUYEHHYECKHUX
KOH(EPEHIIUSIX;

YMEHHE OLICHMBAThb ATHUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEAOBAHUN B
obmactu  Owosornu W MeAWUUHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIPABICHHOE W3MEHEHHE T'€HOMa M CO3/IaHHWE TPAHCTEHHBIX
OpPTraHUu3MOB);



yMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynyiied mpodeccrnoHalbHOM
JIEATEIIBHOCTH B 00JIACTH OMOJIOTMHU, MEIUIIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUH,
CEJIbCKOT'0 XO3SCTBa, MUILEBON MPOMBIIICHHOCTH, YIIIyOJsTh MO3HABATEIbHBIN
WHTEpEC, HaMpPaBJIECHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MTpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3allUsAX  CPETHEro
po(hecCHOHATBHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS y4ueOHOro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPaXKaTh:

chOPMHUPOBAHHOCTh 3HAHUM O MeCTe€ U POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUH 3KOJOTHYCCKUX
npoOJeM 4YeloBeYecTBa, a TakKKe B PEUNIEHWH BOIPOCOB PALMOHAIBHOIO
MPUPOJIONIOIB30BaHUs], U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

yMEHHE BJIaJeTh CHCTEMOW OHMOJOTHMYECKMX 3HAHHM, KOTOpas BKIIOYACT
ONpEeACNeHUs W TOHMMAaHHE CYITHOCTH OCHOBOIOJAralomuX OHOJOTHIECKIX
TEPMUHOB W TMOHATHH (BHJ, 9KocucTeMa, Ouocdepa), OHOJOTHUECKHUE TEOPUH
(BomroninonHas Teopus Y. JlapBuHA, CHHTETHYECKAS TCOPHS DBOJIIOIUH), YICHHS
(A. H. CeBeprioBa — o myTsix u HamnpasieHusx dBoitonnu, B.W. BepHaackoro — o
ouocdepe), 3akonbl (reneruueckoro paBHoBecus JIx. Xapau u B. BaitHOepra,
3apojpiiieBoro cxoacrsa K. M. bopa), mpaBuna (mMunumyma 1O. JIuOwuxa,
9KOJIOTHYECKON MUpaMUAbl SHEPruM), TUMmoTe3sl (rumore3da «mupa PHK» V.
['unbepra);

yMEHHE  BJaJ€Th  OCHOBHBIMM  METOJaMH  HAy4YHOTO  IO3HAHUS,
UCTIONE3YEMBIMU B OMOJIOTHYECKUX UCCIIETOBAHUSIX KUBBIX 00BEKTOB U DKOCHCTEM
(ommcanue, u3MepeHue, HAOIIOJCHHUE, SKCIIEPUMEHT), CIOCO0aMH BBISIBICHUS U
OIICHKU aHTPOIIOTCHHBIX H3MEHECHHUI B PUPO/IE;

YMEHUE BBIJICIATh CYLIECTBEHHBIE MPU3HAKU. BHJOB, OHOIE€OLIEHO30B,
PKOCUCTEM M Ouochepbl, CTaOWIM3UPYIOIIETO, IBUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOI'O otOopa, aJI0NaTPUYECKOTO u CUMITIaTPUYECKOTO
BUI000PA30BaHMUS, BIUSHUS ABMKYITUX CHUJT BOJIONMH HA TeHOMOH I TOMYJISIINH,
IPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie 0OUTaHusl, YepeJOBaHUs HallpaBICHUN
HBOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUH B DKOCUCTEMAX;

YyMEHUE YCTaHABIMBAaTh B3aMMOCBSI3U MEXIY MPOLECCaMU SBOJIOLNH,
JIBUKYIIUMHU CHUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTaMU DPA3JIUYHBIX 3KOCHUCTEM H
MPUCTIOCOOTICHUSMH K HUM OPTaHU3MOB,;

YyMEHUE  BBISIBISATh  OTVIMUWATENBHBIE  TPU3HAKKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BHJIOB K Cpele OOWTaHusi, aOMOTUYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBSI3e  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIION€HHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJIS JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CpeJlbl OOUTaHMs], €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOIWMOCTH COXPaHEHUsS MHOroodpasus BHUAOB H
IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHMSI IPUPOABI M UETIOBEUECCTBA,

yMEHHUE peniaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISTh TPUUUMHHO-CIICACTBEHHbBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTMUECKUMU TIPOLIECCAMHU U SBJICHUSIMHU, J1€71aTh
BBIBOJIbI I TTPOTHO3bI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpPHBIE M IpakTU4YecKHe padoThl, COOII0IaTh
MpaBuJIa MpU padoTe ¢ y4eOHBIM U J1a0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIUpPYs IEJib HMCCIEIOBaHUS, aHAIU3UPOBATH IMOJyYCHHbBIC
pPE3yNbTaTHI U JACNIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-MCCIIEIOBATEILCKOW paboTe MO OHOJIOTHH,
DKOJIOTUH W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTABIATH  TMOJIYYEHHBIE  PE3yJIbTaTbl HAa  yYEHHYECKHUX
KOH(epeHIHsIX;

yMEHHUE OICHUBATh TUIIOTE3bI U TCOPUH O MTPOUCXOKICHHUH KU3HHU, YETIOBEKA
¥ YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX U CHOCOOaX MpeAoTBpaIICHUs
rI100adbHBIX M3MEHEHU B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP Oymaymied npodeccrnoHanbHOU
JESATEILHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTHH, IPUPOJIONOJIb30BAHUS, METUITUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SIMCTBa, MHUIIEBON
MIPOMBINIUICHHOCTH, YIJIYOJIATh TIO3HABATEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U HPOAODKEHUE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3ALUSAX CPEIHEro Mpo(ecCHOHaNbHOTO U
BBICIIIETO 0Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBo 4yacos

DuiekTpoHHbie (UG poBbIE)

Ne n/m IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI
bubmuoreka [JOK
1 buosnorns Kak Hayka L 0 https://lesson.edu.ru/
2 JKuBble cucTeMbl U UX U3yYEHHE 2 0 https://www.sbio.info/
bubmuoreka [JOK
3 bronorus ket 2 05 https://lesson.edu.ru/06/10
bu6mmoreka [IOK
1 1
4 XuMU4ecKasi OpraHu3aus KICTKH 0 httos://lesson.edu.ru/06/10
bu6mmoreka [IOK
° CTpocHue 1 yHKuKH KICTKH 8 2 https://lesson.edu.ru/06/10
6 OOMeH BelecTB U MpeBpaIleHIe YHEPTUH B 9 1 bubnuoreka [JOK
KJIETKE https://lesson.edu.ru/06/10
Hacnencrennas undopmanus u bu6nmoreka [JOK
7 . 9 0.5
peann3anus €€ B KJIETKE https://lesson.edu.ru/06/10
bu6nmoreka [JOK
i 1
8 JKHSHCHHEIA AT KICTKH 0 https://lesson.edu.ru/06/10
bu6nmoreka [JOK
17 1.
o CTPOCHHE 1 (pyHKILHH OPraKH3MOB > https://lesson.edu.ru/06/10
bu6mmoreka [JOK
1.
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 ) htts://lesson.edu.ru/06/10
['eneTnka — HayKa O HACIEACTBEHHOCTH U bu6mmoreka [JOK
11 2 0.5
U3MEHYHUBOCTH OPraHU3MOB https://lesson.edu.ru/06/10
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 bubnuorexa [IOK



https://lesson.edu.ru/
https://www.sbio.info/
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 ngj ;E::;? 585/06/10

14 TeHeTHKA UesoBeKa 3 0.5 fé‘fﬁgﬁﬁ/omo

15 CeneK1uist OpraHH3MOB 4 1 fﬁfﬁﬁiﬁ?ﬁfﬁxomm

16 BHOTEXHOJIOTUS ¥ CHHTETHYECKAsT OMOJIOTUS 4 1 E;ISSH/I//IE:;(: 385/06/10

17 PesepBHOE BpeMs 1 1 Effiffﬁifﬁiﬁfﬁ/omo
OBIIEE KOJMYECTBO YACOB IO [IPOTPAMME 102 15



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM

Koan4yecTBo 4yacos

DuekTpoHHbie (udpoBbIe)

Ne n/m IMpakTHyeckue
NMPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypchl
padoThI
1 3apoxaeHUE U Pa3BUTUE IBOTFOIIMOHHBIX 4 bubnnorexka [HOK
MPEJICTaBICHUI B OMOJIOTHU https://lesson.edu.ru/06/11
N bubmuoreka [JOK
2 MukposBononus U €€ pe3ysbTaThl 14 2 https:/lesson.edu.ru/06/11
3 MakposBosonus 1 €€ pe3yybTaThl 6 bubmorexa LHOK
P H pesy https://lesson.edu.ru/06/11
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HHU HA 15 15 bubnuorexa [IOK
3emite ' https://lesson.edu.ru/06/11
bubmuoreka [JOK
II - 1 1
5 POHCXOXKICHHE YEIIOBEKA — AaHTPOIIOTCHE3 0 httos://lesson.edu.ru/06/11
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB U HQAOPTaHU3MEHHEIX CHCTEM 3 0.5 bubmotexa [IOK
p . AoP _ ' https://lesson.edu.ru/06/11
C OKpY’KaroIen cpeoi
bu6mmoreka [JOK
7 9 1.5
Opranusmel 1 cpenia OGHTaHms https://lesson.edu.ru/06/11
. bubmuoreka [JOK
8 IKOOTHA BHII0B ¥ IONY NAUMA 9 0.5 https://lesson.edu.ru/06/11
DKOJIOTHS COOOIIECTB. IKOJOTUUECKHE bubmuoreka [JOK
9 12 0.5
CUCTEMBI https://lesson.edu.ru/06/11
bu6mmoreka [JOK
10 b - 6
Hocepa — riodanbHas sKocucTema https://lesson.edu.ru/06/11
b K
11 YenoBek M OKpYyIKaromas cpeja 6 nomorexa LO

https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

bubmuoreka [JOK
https://lesson.edu.ru/06/11

12 PeszepBHOE Bpemst 8

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 7.5


https://lesson.edu.ru/06/11

