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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOunplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBEHHO-HAyYHBIE TPEAMETHD.
Cornacao monoxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIHMM, CPEIHUM NPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3AHHBIX C MpodopHueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW 00JIacTM Hay4dyHOTo 3HaHuS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O 1M U 3a1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeeseT 00s3aTenbHoe
(MHBapMaHTHOE) MpEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs YyueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPUBAECTCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupoaHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K IUIaHUPYEeMbIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYyYaloUIMXCs MO OCBOGHHUIO COAEpkKaHHS OHOJOTHYEecKOro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MpPHUpOJE, OCHOBAX MOJIEKYIAPHOM U KIETOYHOH OuoNorHH,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHUS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaromuxcs K MOCIEAYIOIIEMY HOJYYeHUIO0 OMOJOrMuecKoro o0Opa3oBaHMs B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBJIIET CUCTeMa OHOJOIMYECKMX 3HAHUHM, MOJTYYEHHBIX MPH H3YUYEHHH OOYyJarOUIUMHCS
COOTBETCTBYIOIIUX CHCTEMATUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YIITyOJICHBI



OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeJIOBEKa,
Oo0ImMX 3aKOHOMEPHOCTSIX KH3HH, JIOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIAHOTO U TIOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPBI AJIS
nocnenyomero Beioopa npodeccun. Bo3morkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YYaIONIUMUCS IPH H3YICHUH QU3UKH, XUMUH,
reorpadgunu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOIIMM OpPraHWYECKOTO MHpa Ha 3emile, COXpaHeHHs OHOJIOTMYECKOro pa3HooOpas3us
waHeTtsl. Tak, B 10 kiacce u3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOUHOM Ouosioruu,
ASMOPHUOJIOTUH U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTHH U CUHTETHUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYJalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
yaeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHE OO0YyYarolIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB W TMpPaBWUJ, JEXKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, MPUKIAJHBIX acleKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTUS M NOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOrUu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TON WIM HWHOM
obnactu OMOJNIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Lenb u3yuenus yuyebHoro npeamera «buonorus» Ha yrinyOaEHHOM ypoBHE — OBIIAJCHHE
0oOy4aloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliu >KUBBIX CHCTEM
pPa3HOro paHra u NpruoOpeTeHue YMEHHI HCIOJIb30BaTh 3T 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nMpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

[Iporpamma paspabotana B cooTBeTCTBUM ¢ Yy4eOHBIM mianHoM MKOVY «I'epTMuHCKas
COLI wumenn AO6mynmyciuMoBa M.A.» ans ypoBHS cpenHero oOmero oOpa3oBaHHsS C
UCIIOJIb30BAHMEM  COBPEMEHHOTO  00OpyIOBaHWs  IIEHTpAa  ©CTECTBEHHO-HAYYHOW U
TEXHOJOTUYECKOW HanpaBieHHOCTU «Touka pocTay.

Ha 0a3e mnentrpa «Touka pocra» oOecrmeunBaeTcss peaau3alus O00pa30BaTEIbHbBIX
pOrpaMM E€CTECTBEHHO-HAYYHOM W TEXHOJOTHYECKOW HANpaBlICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBAaHUAMHU 3aKOHOJATENbcTBA B cdepe oOpa3oBaHHs U C YUETOM
pexomenaanuii denepanpHOro oneparopa ydebHoro npeamera «buonorus». O6pazoBarenbHas
MporpaMMa TO3BOJISIET UHTETPUPOBATH peaTn3yeMble MOAXO0/bI, CTPYKTYPY U COJEpKaHUE MPU
opranm3zanuu o0ydenus xumun B 10-11 kiaccax, BEICTpOGHHOM Ha 0a3e Jr000T0 U3 JTOCTYIHBIX
yuebHO-MeToauyeckux KomruiekcoB  (YMK). Hcnonw3oBanme oOopymoBanusi «Touka
pocta» npu peanuzanuu nanHoi Ol mo3BossieT co3aaTh yCIoBUS:

. JUIS pacIIUPEHUS COJePkKAHUS MIKOIBHOTO OMOJIOTHYECKOTO 00pa30BaHMS;

. JUIS TIOBBINIEHUS TO3HABATEILHON AaKTHBHOCTU OOYYalONIMXCS B €CTECTBEHHO-
Hay4YHOH 00Js1acTy;




. JUIS  Pa3BUTHs JIMYHOCTH peOEHKa B Tmporecce oOydeHus OWOJIOTHH, €ro
CHOCOOHOCTEH, (OPMUPOBAHUS U YAOBICTBOPEHHUS COIMAIBHO 3HAYMMBIX HMHTEPECOB H
noTpeOHOCTEH;

¢ JIA paGOTBI C OﬂapéHHbIMI/I IIKOJIbHUKaAMH, OPraHru3allui UX PAa3BUTHA B PA3JIMYHBIX

obnacTsax oOpa3oBaTEILHOM, TBOPUYECKOH IEATEITHBHOCTH.

JlocTibkeHue ey u3ydeHus: ydyeOHoro mpeamMera «buosorus» Ha yriryOlI€HHOM ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

OCcBOeHHE OOYyYarOIIMMHUCS  CHCTEMBl OWOJIOTMYECKHMX 3HaHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMIHAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpPaBUIIAX,
COCTaBJIIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTMYECKHX CUCTEM (KJIETKa, OpPTraHu3M, MOMYJISAIus, BU/,
ounoreonieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUAX B
OUOJIOrUH;

O3HAKOMJICHWE  OOYyYalomuMXxcs C€  METOJaMH  TO3HAHWS  JKUBOH  TPUPOMIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYJIIPHOM M KJIETOYHOU OMOJIOrHHy,
AMOPHOIOTHN M OMOJIOTHH Pa3BHUTHS, TCHETUKU M CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OWOJIOTUHM,  TAJCOHTOJOTHH, OKOJOTHH); METOAaMH  CaMOCTOSTENBHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHUI B jabopaTtopuu U B IpHpoje (HAOIMIOJeHHE, H3MEpPEHUE,
AKCTIEPUMEHT, MOJICITMPOBAHHE);

OBJIaZIcHWE OOYYarONUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOIUTh, aHAIM3HPOBATH M
HCI0JIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOJIh30BaThCS OMOJIOTHYECKOM TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJOTMM M COLMAIBbHO-
SKOHOMHMYECKHMHU M SKOJOTMYECKUMH MpoOJieMaMHu YelOBEYEeCTBA; OLEHHBATh IOCIEICTBUS
CBOCH JCATEIHPHOCTH 10 OTHOIIEHWIO K OKpYXalolled MPUPOJHON cCpene, COOCTBEHHOMY
3I0pPOBBI0 W 3J0POBBIO  OKpYXAlOMIMX Jitojel; OOOCHOBBIBAaTh M  COONIOAATH  MeEpbI
npodUIaKTUKN WH(PEKITMOHHBIX 3a00JIEBaHMM, TIPaBHIa TIOBEACHUS B MPUPOJE U OOeCredeHUs
0€30MacHOCTH COOCTBEHHOU >KM3HENEATENIbHOCTH B UPE3BbIYAMHBIX CUTYalUsIX MPUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHbIE HAayudHble OTKPBITHS B o01acTu
OHOJIOTUH;

pa3BUTHE Y OOYYAIOMIMXCS MHTEUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSIMU B OHOJIOTHH,
pelaeMbpIMU €10 MpoOiieMaMu, METOAOJIOTHe OWOJIOTMYECKOTO HCCIEI0BaHUs, MPOBEICHUS
OKCIEPUMEHTAJIbHBIX HCCIEOBAaHUM, pelmieHus OHOJOTHYECKHX 3a/Jady, MOJEITUPOBaHUs
OMOJIOTMYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y OOYYarOMMXCs IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJAE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpOBAHUE SKOJIOTHMUECKOH, TeHEeTHYECKOMN
IPaMOTHOCTH, OOIIEH KylIbTypbl MOBEIEHHUS B IMPHUPOJE; WHTETpalliid €CTeCTBEHHO-HAay4YHBIX
3HAHUM;

npuobpereHue o0yJaromMMHUC] KOMIETEHTHOCTH B PALIMOHAIBHOM IPUPOAOTIOIb30BAHUU
(cobmofeHne NpaBWiI MOBEAEHUS B MPHUPOJIE, OXpaHbl BHJOB, BJKOCHCTEM, OHOC(EpHI),
COXpaHEHUH COOCTBEHHOI'O 3/I0POBbSl U 3/I0POBbS OKpYXKAIOIUX JHOJeH (coOmoaeHus mep
npo¢unakTuku  3a0oyieBaHMi, oOecrieueHHe  O€30IACHOCTH  KHU3HENEATENbHOCTH B
Ype3BbIYAHHBIX CUTYaLUsAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIB30BaHUS
OMOJIOTUYECKUX 3HAHUHN 1 YMEHUI B MOBCETHEBHOM JKU3HU;



CO3/IaHUE YCIIOBUH JUIi OCO3HAaHHOTO BbIOOpa OOYYAIOIIMMHUCS WHIUBHYaTbHON
00pa3oBaTeNIbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TMOCIEAYIOMIEMY MPO(ecCHOHAIBHOMY
CaMOOTIPE/ICICHNIO, B COOTBETCTBUM C WHAMBHUIYAIbHBIMH HMHTEPECAMH M TOTPEOHOCTSIMHU
peruoHa.

OO01iee 4yuCIIO 4yacoB, OTBEACHHBIX Ha W3yyeHUE OHMOJOTMM Ha YIIIyOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 uaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 yvaca (3 yaca B HEZIEINIO).

Ot6op oOpraHm3alMOHHBIX (QOpPM, METOJOB U CPEACTB OOydeHHS OHOJIOTUH
OCYIIECTBISIETCA C YYETOM CHEHU(HUKH €r0 COACpKaHUS M HANpaBICHHOCTH Ha MPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHM3AIUSAX CPEIHETO MPO(eCcCHOHAIBHOTO M BBICIIETO
o0OpazoBaHwUsl.

OO0s13aTeNIbHBIM YCIIOBHEM IPH 00Y4YE€HHUU OHOJIOTMU Ha Yri1yOJIEHHOM YPOBHE SIBIISIE€TCS
MPOBEJCHUE JA0OPATOPHBIX U MpaKTHUYeCKuX padoT. Takke ydacTue oOy4aromuxcs B
BBITIOJITHEHUN  TPOEKTHBIX W y4eOHO-MCCIEeNOBATEIbCKUX paboOT, TeMaTWKa KOTOPBIX
OTIpENIENSCTCSl YYUTENIeM Ha OCHOBE HMEIOMIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KYpPCUBOM, HE BXOAMT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHas Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HavyeHne OWOJOrMU B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouojorueil. 3HaueHue OMOJNOTMM B MPaKTHUYECKOU
NEeSITEIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

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

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

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

Kusble cucrembl Kak mpeaMeTr u3ydeHusi 6unosoruu. CBONWCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3allid HKUBbIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIM, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
XKuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, n3ydaromue KUBbIE CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEPUMEHT, CcUcTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka runore3. HyneBas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKAaKEHUSI PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOlCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUS KUBOU TPUPOIBD).

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE ISl MPOBEACHUS HAOMIOICHUH, N3MEPEHUN,
9KCIEPUMEHTOB.



IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEMM.

Tema 3. Buosorus KjieTku

Knerka — crpykTypHO-(pyHKIIMOHAJIbHAS €IMHMIA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, METOJ  MEUeHBIX aroMoB, Ju(QepeHnuanbHoe  HEHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIH MHKpOCcKom», «Mctopus
Pa3BUTHUSA METOJ0B MUKPOCKOITHI.

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

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHOW OHOJOTHH (XpomaTtorpadus,
anektpodopes, nupdepennnanbaoe nenTpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pPACTBOPUTEIA, pEarcHra, ydacTHe B CTPYKTYPHUPOBAaHHH KIETKH, TEIIOPETYISALHNH.
MuHepanbpHbI€ BElEeCTBa KJIETKH, UX OMoJoruyeckas poib. Pojib KaTHOHOB U aHHOHOB B KIJIETKE.

Opranuueckue BeniecTBa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBINA
cocraB OenkoB. CTpykTypbl OenkoBoi Mousekynbl. [lepBuuHas cTpykTypa Oenka, HmenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTypol. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkmuu 6enkoB. [Ipuonsi.

VYraeBonasl. MoHOCaxapuipl, Aucaxapuipbl, OJIMrocaxapuibl M nonucaxapuisl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAOB. buonornyeckue ¢GyHKIuU
YTJIEBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHIOB.
Tpurmuuepunsl, pochoaunuael, BOCKU, crepouibl. buonornyeckue Gynknuu nunuaos. O0mue
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4YecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MIOJIYIPOHULIAEMOCTD.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HykinenHOBBIX KucCIOT. HykneoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — naBoiinas cnmpalib.
Mectonaxoxaenue u 6uonorunueckue pynkuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenne mouekynsl AT®. Makposprudeckue cBa3u B Mosekyne AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, UX (QYHKIUM B KiIeTke. /[pyeue
Hykneo3uompugocpamor  (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHE U OMO(PU3MUECKUE HCCIIEAOBAaHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U @QYHKYuUl
Ouomonexyn u ux xomniekcos. Komnvromepuwiii ouzaiin u opeanuieckuti cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHAL0208.



JdeMoHcTpanuu

[optpetst: JI. [onunr, Ix. YorcoH, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Muarpammsel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOUM IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TaOIMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHe OETKOB C MOMOIIBIO KAaUeCTBEHHBIX PEAKITUN».

JladbopaTopHnas pa6ora «VccineqoBanne HYKIEHHOBBIX KHCIIOT, BBIICJICHHBIX U3 KIIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenue u GQyHKIUH KIETKH

Tunsl KIeTok: 3ykapuoTHYecKass U Hpokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHUs KIETKH.

CtpoeHne mMpoKapUOTHYECKOW KJeTkh. Kiertounas crTeHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHUYECKOM KkieTku. [lnma3zmarnyeckas MmemOpaHa
(mazmanemma).  CTpykTypa IuIa3Matuueckod MeMmOpaHbl. TpaHCHOpPT BEHIECTB  Yepe3
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruéHnas audQy3us), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas creHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PAaCTECHUH, TpUOOB.

Huromna3zma. Ilurososb. [lurockener. JIBuxenue uuroriazMbl. OpraHoubl KIETKH.
OpnoMeMOpaHHBIE OpraHoubl KIEeTKH: sHAoIuIazmaTnueckas cetb (DIIC), anmapat ['onbmxwy,
JU30COMBI, MX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus 6Oeakos 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukymnyM. CekperopHas ¢yHkuus anmapata ['ombmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onv0dicu. TpaHCTIOPT BEIIECTB
B KiIeTke. Bakyonu pacturenbHbix kineTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM u minactuid. [lepBuuHble, BTOPHYHBIE U CIOXHBIE IUIACTHIbI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHuN.

HemeMmOpanubie opranouasl kietku CtpoeHne M (QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
KiIeTku. Pubocombl.  Ilpomesxcymounvie  unamenmoi. MuxkpoduiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpotpyOouku. Knerounsiii nentp. CTpoeHne M JABWKEHHE JKI'YTUKOB M PECHHYEK.
MukpoTpyOouku nuToriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momopuvie benxu.



SAnpo. Obomnouka sapa, XpOMaTHH, KapHOIUIA3Ma, SIIPBIIMIKH, WX CTPOEHHE W (DYHKIHUH.
SnepHblii 6enkoBBIH MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3zHOM
a1pe. dyxpomamun u 2emepoxpomamun. benku XpomaTMHa — TUCTOHBI. Junamuxa s0epHOU
000.10uKU 8 MUumo3ze. A0epHulii mpaHcnopm.

Knerounsle  BimtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  J3YKapHOT
(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKH», «CTpoeHHe KUBOTHOU
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHre MUTOXOHAPUW», «SAapoy», «CtpoeHue
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHas padora «l3ydeHne cTpoeHus KIETOK Pa3InIHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladopaTopHas padora «lVcciemoBanue miasmMoiid3a M JETUIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHne ABMKEHHS IUTOTIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB M MpeBpPaLliCcHUE JHEPITUHU B KJIETKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPO(HBIA U  TeTepoTpOdHBIA. YYacTHe KHCIOpoJa B OOMEHHBIX IpoIrieccax.
DHepreTudeckoe oOecneyeHre KIeTku: mnpeBpamenne AT® B 0OMEHHBIX MpoIleccax.
depMEeHTATUBHBINA XapaKTep pPEakluid KIETOYHOTO MeTabonu3ma. DEepMeHTH, WX CTPOCHHE,
cBoiicTBa W MexaHusM peictBus. KodepmeHntol. Otinuusi (GEepMEHTOB OT HEOPTaHUYECKUX
Karajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEaKIUil OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OpPraHWYecKUX BewlecTB B KieTke. dDorocuHTes. AnokcuzcenHwvll u
oxcuzenHvlll omocunmes y oakmepui. Ceemocoduparowue nUSMEHMbl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjgopomnactoB B mporecce poTocunTeza. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cz., Ca- u CAM-munvr chpomocunmesa. IIpoayKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOpPOCTh poTocHHTE3a. 3HaUeHuEe (GOTOCHUHTE3A.

XemocuHre3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIOIINE
OakTepuu, Kene300aKTepun, cepodaKTepuu, BOJOPOIHbIE OaKTeprn. 3HaYEHUE XEMOCHHTE3a.

AnaspobHble opranu3Mbl. Buasl O6poxkenus. [IpoaykTel OpoKeHHs U UX KCIOJIb30BaHUE
YeNoBEKOM. AHa’pOOHBIE MHUKPOOPraHM3MbI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAWUTENIH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpreTudyeckoro obmeHa. I[loIroToBUTENBHBIH STarl.
I'mukonn3 — 6eCKUCIOPOHOE pACIEIIEHUE TJIFOKO3BI.

buonoruyeckoe okuciIeHHE, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPHUI B mIpoleccax
Oouonornyeckoro okucieHus. llukmuueckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Onepeusi memopannozo epaduenma npomonog. Cunmes ATP: paboma npomomnnou ATPD-
cunmaszvl. IlpeumymectBa a’poOHOro myTH oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu



[optpetsr: k. Ipuctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DPOTOCUHTE3Y», «DHEpPreTHYecKuil oOMmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Uil IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTtopHas paGora «/3yueHue KaTaTUTHYECKON aKTMBHOCTH (epMEeHTOB (Ha
MpuMepe aMusIa3bl WA KaTajia3bl)».

JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHBHOTO pACIICIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTEIILHBIX U )KUBOTHBIX KJIETKAaX).

JlabopaTopHas pa6ora «CpaBHEHUE MMPOIIECCOB (POTOCHHTE3A K XEMOCHUHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuunoro cunrtes3a. [[puHIIUI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCcTBEHHOM HHQopmanuu. ['eHeTMueckuil KoJ, €ro CBOMWCTBa.
Tpanckpunuusa — matpuusbiil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OGuocunTese Genka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B Ouocunrese Oernka.

Cospemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHuzalusi TeHoMa y MpoKapuoT U
JyKapuoT. Perymsnusi akTUBHOCTH TE€HOB y MpoKapuoT. [ umorteza omepona (P. XKakoo, XK.
Mano). Monekyrapuvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kiietounslil romeocTas.

Bupychl — Heknerounbie (GOpMBI KU3HU U OOIUTraTHbIe Mapa3uTbl. CTpoeHUe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwnwiti yukn JIHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0oseBaHus uenoBeKka, KUBOTHBIX, pactenui. CIIU][, COVID-19,
COLIMANIbHBIE U MEULIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz dorvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Kosbios, /1. Y. UBaHOBCKUIA.

Tabmuer u  cxembl: «buocunTes Oenka», «l'eHeTnueckuid Kom», «Bupyce,
«bakTrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJEIN BUPYCa.

Tema 8. JKusHeHHBIH UKJ KJIETKH

Knerounsrii mukn, ero mepuonasl u perymsaunus. Mutepdasza m mMuto3. OcoOEeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [IpecuHrernyeckuit
(MOCTMUTOTUYECKHUI), CHUHTETUYECKH M TOCTCHHTETUYECKUH (TIPEMUTOTHUYECKUN) TEPUOIbI
uHTEep(a3bl.



Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpuHnuner  perumkanun — JTHK:
KOMIIJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIM  CHHTE3, AHTUIAPAUIEIbHOCTb. MeXaHU3M
perummkanun  JJHK.  Xpomocombl. Crpoenue xpomocoM. Temomepsl U Telomepasa.
XpPOMOCOMHBIN HA0Op KIETKH — KapuoTul. [IMIJIOMIHBIA M TarulOMaHBIA HAOOPBI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kietkn — mMuTo3. CTaguu MHUTO3a M MPOUCXOJANIME B HUX MPOLIECCHI. THIIbI
muto3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsiusi MUTOTHYECKOTO NHMKIA KiIeTkd. [IporpamMMmupyemasi KJIETOYHAs THOCIb —
arormnTo3s.

Knerounoe s11po, XxpoMOCOMBI, (PyHKIIMOHAJIbHAsA T€HOMUKA. Mexanusmbl nponughepayuu,
oughepenyuposxu, cmapernus u eubeau kiemox. «l{ugpposasn xnemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuubl u cxeMbl: «KU3HEHHBIA MUK KIETKW», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pernmukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKax Koperika
JIyKa».

JladopaTopHas pa6ora «l3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax.

JlabopaTopHas pa6ora «HaOmrogeHne MHuTO3a B KJIETKax KOHYMKa KOpemIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEIIapaTax)y.

Tema 9. Ctpoenue n GyHKUMM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTuctsl. KosoHuaabHbIe
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe mennoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAas, IOKPOBHA,
MIPOBOJISAIIAsl, OCHOBHAs, MexaHnueckasd. OCOOCHHOCTH CTpOeHHs, (PYHKUUNA U PaCHOJIOKEHUS
TKaHEW B OpraHax pacTeHU.

TkaHM JKUBOTHBIX M  4eloBeKa. TUIbI JKUBOTHBIX TKaHEH: SIUTEIHalIbHAs,
COEIMHUTENIbHASA, MbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pPacloIOKEHUS
TKaHEeH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMHU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIl 1 BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbl COETMHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOMIHOE,
KTYTUKOBO€, pECHUYHOE. J[[BM)KEHHE MHOTOKJIETOYHBIX PACTeHHWil: TpPONMU3Mbl WU HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YelIOBEKa: MbIlieuHas cucrema. Pedekc. CkeneTHbie
MBIIIIIBI U UX paboTa.



[Iutanue opranuszmoB. IloriomieHne BoAbl, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacrenusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE IHIIEBApPEHHUE.
[IuTanue 1MO3BOHOYHBIX XUBOTHBIX. OTHENbI NUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHbie
xeinesbl. [IuimeBapuTenbHas cucTeMa 4esloBeKa.

Jlpixanue opranu3MoB. [[pixanue pacteHuil. Jlprxanue uBoTHBIX. uddy3us ra3os yepes
MOBEpPXHOCTh KiIeTKU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe u JIETO4YHOE
nbIxaHue. JIpIxaHue NO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKa. ODBOJIIOLIMOHHOE YCJIOKHEHUE
CTpO€HHUSl JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeslbHas cUCTeMa 4ejoBeKa. MexaHu3Mm
BEHTUJISILUM JIETKUX y NTUL U MJIeKoNUTaromuX. Perynsanus apixanus. JlpixareiabHble 00bEMBIL.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepile, KpOBEHOCHbIE cocylbl M KpoBb. Kpyru
KpOBOOOpalIeHUsl.  DBOJIOIMOHHBIE  YCIOXHEHUS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MTO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beiienenne y opranusmoB. Beinenenue y pacreHumil. BelneneHue 'y  JKMBOTHBIX.
Cokpatutenbuble Bakyoiu. Opranbl BbiieneHus. OuibTpaius, cekpeuus H oOpaTHoe
BCaChIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BhleseHUs. CBS3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTEIBHON crucTeMaMu. BblieneHne y Mmo3BOHOYHBIX JKMBOTHBIX U uerioBeka. Ilouku.
Crpoenue u ¢pyHkunoHuposanue HeppoHa. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LHCTHI MPOCTEUIINUX. 3alUTA Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. Cpencrtsa macCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3alnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIE. 3alUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema dyenoBeka. KJeTOUHBIH W TyMOpajdbHBII HMMMYHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIM  crenupUYecKuii UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxkumocTte M perymsiuus y OpraHu3moB. Pa3ipakuMoCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisinusi y pacteHuid. PocToBbie BemiecTBa M ux
3Ha4YEHHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOXKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y KUBOTHBIX. OTHeEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBubie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPUHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHIAOKPUHHOM CHUCTEMBI M HMX TrOpMOHBL JlelicTBue ropMoHoB. B3auMocBA3b HEpBHOU U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CUCTEMBI OpraHoB
MI0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe Hacekomblx», «TkaHM pacTeHMiD»,
«Kopuesbie cuctemb», «Crtpoenue cteOns», «CTpoeHHE JHCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,



«/IpixatenpHas cucrema», «HepBHas cucreman, «Koxka», «MpbllieyHas cucremay,
«BpiienurenpHas cucremMay, «JHIOKpUHHAsA cucrema», «CTpoeHue MbIiby, «MMyHUTETY,
«KumeunomnosnoctHelie», «Cxema nuTaHusi pacteHuit», «KpoBeHOCHbIE CUCTEMBbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHHe IIaHapun», «BHyTpeHHee CTPOCHHE J0KIEBOTrO
yepBs», «HepBHas cucrema ppiO», «HepBHast cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MIIEKOMUTAIOUIUX,
«HepBHas cucrema yenoBeka», «Pediexcy.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENaparshl OJHOKIECTOYHBIX OPraHW3MOB,
MHKpOIIpenapaTsl TKaHel, paKOBHHBI MOJUIFOCKOB, KOJUICKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBHIC
AK3EMIUISIPhl KOMHATHBIX PACTeHU, TepOapur pacCTeHUI Pa3HBIX OT/ETOB, BIAYXKHBIC MTpenapaThl
YKUBOTHBIX, CKEJIEThI TTIO3BOHOYHBIX, KOJIJICKIIUU OECIIO3BOHOYHBIX JKHBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHHWe ISl JEMOHCTpAllMd TIOYBEHHOTO ¥ BO3YIIHOTO TIMTAaHUS PACTEHUH,
paciiernyeHuss Kpaxmaia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JIEMOHCTPAIMH OTIBITOB M0 M3MEPEHHIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUM, MOJICNT TOJIOBHOTO MO3Ta PAa3IMUHbIX dKUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHEH pacTCHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHEel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPraHU3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecI0I0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHUE.

[TomoBoe pasmHokenue. IlonoBeie KieTku, wiaM rametrsl. Meho3. Cragum Meiio3sa.
[ToBenenne xpomocom B meiose. Kpoccunrosep. buonornueckuii cMbIca Melo3a U MOJOBOTO
npouecca. Meio3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHes y IKMBOTHBIX. [lojioBbIe — Keme3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CrepmaTtoreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHANIBHOE Pa3BUTHE >KUBOTHBIX. CroOcoObI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghocenez — oOna u3 enaguvlx npooaem smopuonozuu. Konyenyus mopgozernos
u modenu mopghozceneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIATYIIKH). J{poOnenue.
Tunsl apoGnenus. [emepmunuposanuoe u nedepmunupogantoe opodnenue. bracmyna, munovi
onacmyn. OcoOEHHOCTU IPOOJICHUS MIICKOTHUTAIOIMIKUX. 3apOJIbIIeBbIe JTUCTKU (TacTPYIIALUs).
3aknazka OpraHoB W TKaHEW W3 3apOJbIIEBBbIX JMCTKOB. B3auMHoe BiMsHHE YacTeil
pasBHBaroOIIerocss 3apojpiia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpapXUUYeCKUX B3aUMOJEUCTBHI TeHOB. BiusHue Ha
SMOPUOHANIEHOE PA3BUTHE PA3THUHBIX (PAKTOPOB OKPYKAIOIIECH CpEeIbl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanmpHBIM mepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl pEryaslMU pPOCTa KUBOTHBIX U 4enoBeka. Craauu
MOCTIMOPHOHATBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueloBeKka. llepnoabl OHTOreHe3a 4YeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.



PasmHuoxenne u pasButue pactenuil. ['ameropur m cmopodur. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpa3oBaHWe CIop B IIpolecce Meio3a. ['ameroreHes y pacTeHUH.
Omo0TBOpEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHuM3MoB. J[[BOHHOE OIJIOJOTBOpPEHUE Y
IBETKOBBIX pacTeHuil. OO0pa3oBaHUE W PA3BUTHE CEMCHH.

MexaHu3MBbl peryisiuy OHTOreHe3a Y PACTeHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «BereratnBHOE pa3MHOKEHHUE», « THUIIBI OECIOJIOr0 pa3MHOKEHHS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHHE H3BIVIEHBI», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombl», «['amerorenesy», «CTpoeHHE SUIEKICTKH | CIIEPMATO30UIAY,
«OcHOBHBIE cTaauM OHTOTeHe3a», «lIpsamoe u Hempsmoe pas3BuTHe», «Pa3zBuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JBYAOJBHBIX pacTeHU», «KU3HEHHBIA LUK
MOPCKOM  KamycTbl», <OKM3HEHHBIM IMKI MXa», <OKM3HEHHBIH LUK IAlOPOTHUKAY,
«OKM3HEHHBIN LIUKIT COCHBI».

OGopymoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPENapaThl SUIEKIETOK U CIIEPMaTO30HUIOB,
Mozienb «L{UKT pa3BUTHS JSATYIIKW.

JladbopaTtopHasi pabora «/3yueHue CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOTIpenapaTax.

IIpakTuyeckass padora «BpIsiBI€HHE MPU3HAKOB CXOJICTBA 3apOJbINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHMsI U pa3BUTHS TeHETUKH Kak Hayku. PaGoter I'. Mengpens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHKH. Paboter H. K.
Konbnonra, H. M. BaBunosa, A. H. benozepckoro, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, aJUIECJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTHr, ¢eHoTun. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOr MUECKUM, TUTOJIOTHUECKHI, MOJIEKYJISIPHO-T€HETUUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benozepckui, I'. 1. Kapnieuenxo, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTopHas padora «/Ipozoduna kak 00bEKT reHETUYECKUX UCCIEIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpa3us
rubpuioB mepBoro nokonenus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3aKoH
pacierneHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umoTesa
YUCTOTHI TaMET.

AHanmuzupyromiee  ckpemuBaHue.  [IpoMeXyTOuHBII ~ XapakTep  HacJeJI0BaHUS.
Pacuiennenue npu3HakoB Npy HETIOJTHOM JIOMUHHUPOBAHUMU.



JurubpunHoe ckpemuBanue. Tperuit 3akoH MeHgens — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHU MPU3HAKOB. LluToI0OTHYeCKEe OCHOBBI IUTUOPUIHOTO CKPEIINBAHUSI.

CueruierHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOE HAacleI0BaHUE
I'€HOB, HAapYyILIEHNUE CUEIUICHUS MEX/1y F'eHaMu. XpOMOCOMHAsl TEOPHUsl HACJIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXAaHM3M OIPEACIICHHs Ioja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHbIl MoJ. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKkoB, CHEIUIEHHBIX C IIOJIOM.

l'enotun kak uenoctHas cucreMa. IlieHoTpornvss — MHOMXECTBEHHOE [EWCTBUE TEHA.
MHOKECTBEHHBIN ajuien3M. B3auMoJeliCTBUE HEaUICIbHBIX T'€HOB. KoMIJIEMEHTapHOCTb.
Onucras. [Tonmumepust.

['eHeTMYeCKMIT KOHTPOJIb DPa3BUTHsI PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXke
(U3MOJOTMYECKUX TPOLECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKUuH. ['‘eHeTmueckue
MEXaHHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO3SMH — Mapa3UT» U «XO3IUH —
MUKpOOHOM». ['eHeTHueckne acreKTbl KOHTPOJI U U3MEHEHUS HacJeICTBEHHON nHpopManuu B
MTOKOJIEHUSX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupl u cxemsl: «IlepBeiii 1 BTOpor 3akoHBI MeHnpaens», « Tpetuit 3akoH MeHnuemns,
«AHanu3upymllee ckpenpanne», «HenonHnoe nomuHnpoBanne», «CLHEINIEHHOE HACIe0BaHue
MIPU3HAKOB y Ipo30duibl», «I'eHeTuka nonay, «Kapuotun yenoseka», «Kapuorun npo3odussi»,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJIIETU3M», «B3auMo1eiCTBUE T€HOBY.

OOGopymnoBaHue: MOJETH A IEMOHCTPAIIMM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMM CLEIJIEHHOTO HACIEAOBAaHUS PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3zoduia.

IIpakTnueckas padora «V3yueHue pe3ylnbTaTOB MOHOTHOPHUIIHOTO CKpEHIMBAHUS Y
TPO30(UITBD».

IIpakTnueckass padora «M3ydeHue pe3yabTATOB IUTHOPUIHOTO CKpEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BzaumopneiictBue renotuna u cpeabl npu ¢dopmupoBanuu (enorumna. 3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE  NpPHU3HAKUM. BuIbl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAsl U HACIEACTBEHHAs.

MonudukanronHass U3MeHYUBOCTh. Ponb cpeapl B (opmupoBaHuyu MOIUGUKATUOHHON
u3MeHunBocTH. HopMma peakuuu mpusHaka. BapuanimoHHBIH psii ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

'eHoTunMueckass W3MEHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW W3MEHUMBOCTU. Buabl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KombOuHaTiBHas M3MEHUMBOCTh. Meilo3 U MoJIOBOM Mpolecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTH. Pojh KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUH T€HETHYECKOTO Pa3HO00pas3us
B IIpe/ieIax OJHOTO BUJA.

MyranyoHHass M3MEHYUBOCTh. Buabl MyTanuil: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBaHHBIE MYyTalUU. SAepHble W LMUTOIJIA3MATHUYECKHE MYTallUH.
Comarnueckre W MOJoOBble MyTanuu. [IpuymHBI BOZHUKHOBEHMsS] MyTauuid. MyTareHbl U UX



BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHUYECKHX
psanoB B HacienacTBeHHOW wu3zMeHuuBoctu (H.M. BaBunoB). BuesnepHass HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuka u NUCCHOMUKA, POIb INUSEHEMUYECKUX (QAaKMopos 6 HACIe008aHUU U
UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmumel 1 cxembl: «Buasl H3MEHUYHMBOCTHY, «Moau(HKAIMOHHAS H3MEHUYHUBOCTHY,
«KoMOnHaTHBHAsT ~ HM3MEHYHBOCTDHY, «Meiio3y, «OMm1010TBOPEHUEY, «l'eHeTHUeCKIE
3a00J€BaHUs YeIOBeKa», «Bumbl myTtammii».

OGopynoBaHue: >KMBbIE U TepOapHbIC SK3EMIUIIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3TMYHBIMU BUJIAMU U3MEHYHUBOCTH.

JladbopaTtopnas  padora «MccnegoBaHue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
W3MEHYHMBOCTH. [ToCcTpoeHNE BApUAIITMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOM.

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun denoBeka. MexayHapoJHas MporpamMma HCCIEIOBAHWS T€HOMa 4YeJOoBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKa: TeHEAJIOTHYeCKUi, OJU3HEIOBBIN, ITUTOTeHETHYCCKUN,
MOMYISAIUOHHO-CTATUCTUYECKUN, MOJIEKYISIpHO-TeHeTHUUeCKuid. COBpPEMEHHOE OMpeaeIICHUE
TE€HOTHIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHUE, B TOM YHKciie ¢ moMouipo [11P-
aHanuza. HacnenctBennsie 3a00s1eBaHus yenoBeKa. | eHHbIE U XpOMOCOMHBIE O0JIE3HU UeIOBEKa.
bone3nu ¢ HacieACTBEHHOW NPEeApacHoIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKONW TeHETHUKH B
MPEeIOTBPAILIEHUN U JICYEHWU TE€HETHMYECKUX 3a00JieBaHUN YesnoBeKa. MeIuKo-TeHEeTHYEeCKOoe
KOHCYNbTHpOBaHue. CTBONIOBBIE KIETKU. [IoHATHE «T€HETUYECKOTO IPpy3a». DTUUECKUE aCIIEKThI
UCCIIeIOBaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (akTOphl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4eEJIOBEKa K (DU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. ['eHeTnuyeckas MpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdemoHcTpauuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToIbl U3Y4YE€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBiIeHHE U aHATINU3 POJOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanus M celeKius. 3apoXkACHHE CEJIeKUUMU W JoMmecTukauuu. Yuenue H. N.
BasuiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpas3us KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pPACTEHHMM U TOopoAd >KHUBOTHBIX. CoOpT, MNOpojAa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIOB B HacieACTBEHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3naueHue mis
CENIEKIIMOHHOM paboTHI.

Mertoap! cenekMoHHOM paboThl. MicKyccTBEHHBIH OTOOP: MacCOBBIM M MHIMBUAYaTbHBIN.
Ortanbel KOMOWHAIMOHHON cenekiuu. VcnpiTanue mpousBoauTese mo moroMctBy. OTOop Mo
TEHOTHUITY C MOMOIIBIO OIIEHKU (DEHOTHIIAa TOTOMCTBA U OTOOP MO T€HOTHUITY C MIOMOIIBIO0 aHAJH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJ CEJIeKIHMOHHOW paboThl. PamuanvoHHBI U
XUMHYECKUH MyTareHe3 Kak WMCTOYHMK MYTallMi y KYJIbTYpPHBIX (OPM OpraHHU3MOB.



Hcnonp3oBaHWE TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOuHanTHBIX JIHK mns
IIOJIY4EHUS UCXOIHOIO MaTepuaa sl CEIeKIUN.

[Momyyenne monumionnoB. BuyrpuBmmoBas rubpuamszanusa. bim3kopoacTBeHHOE
CKpelIrBanue, Wiu HHOpuauHr. HepoacTBeHHOE CKpelMBanue, Wid ayroOpuauHr. [eTeposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtaanéHHas ruOpuau3anus.
[Ipeononenue Oecronusi MEXKBUAOBBIX THOPHIOB. JlOCTWXKEHUS CENEKIUH pacTeHUd u
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHEe U HU3Y4YEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U MX JUKHUX
poIuyeit Ui co3AaHusl HOBBIX COPTOB M THOPUIOB CEINbCKOXO3IHCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuUMu pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 8 YENAX VIAVUULeHUS CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUueM COBPEMEHHBIX MEMOO08 HAYYHbIX UCCIe008AHUL, NEePedosbixX uoeu u
nepcneKmueHbIX MexHON02UIL.

JdeMoHcTpanuu

[Toptpetsr: H. 1. Baswiios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. I1I. JIykssHenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOT000pa3us KyJIbTypHBIX PACTCHUID,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEICTBEHHOM W3MEHYUBOCTH», «METOIbl CENeKLINN»,
«Otnanénnas rubpuauzamnus», «MyrareHes».

JladopaTopHas pa6ora «/3ydueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ] JTOMAITHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJI0B CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

JdkcKkypeust «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJEKIMM PACTEHUH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BoTexHOI0THsl U CHHTeTHYeCKasi 0M0JI0TUsA

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJIOTHMHM, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbI, HX XapakTepucTuka. TpaauuuoHHas OMOTEXHOJOTHA: XJeOoneueHue,
[IOJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOJEINE. MukpoOuosoruyeckuii cunte3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.

Co3anue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYMPOBAaHHUsI T€HOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHM3MOB U UX KOMIIOHEHTOB, COJEPIKaIINX
HE BCTPEYAIOIINECs B MPUPOIe OUOCUHTETUYECKHUE ITYTH.

Knerounas umxeHepus. MeTonbl KyJdbTypbl KIETOK M TKaHEW pacTEHUM U KUBOTHBIX.
Kpuobanku. Comarmyeckas rudpuau3anuss U coMaTuyeckuil smOpuoreHes. Mcmosib3zoBaHue
ralioOuIoB B CENEKUUU pacTeHuil. llonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIIOOTBOPEHHE.
PexkoHCTpyKIMsl AMLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. TexHonocuu 0300posnenus, KyIbMUGUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M I'€HHass MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYMPOBAHHE
pexomOunanTHbeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI



XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTMYECKHME U ATUYECKUE MPOOJEMbl T'€HHOMU
UHXEHEPUU.

Menunackue 6uorexnosnoruu. Iloctrenomuas nudposas meaununa. [1LP-quarnocTuka.
MeTaboa0MHBIN aHATN3, TCHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA JUIsl OLICHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Tepanusi paka. 3D-
OvoumkeHepusi Jius  pa3paboTku  (pyHIAMEHTAIbHBIX OCHOB MEJMLIWHCKUX TEXHOJOTHIA,
CO3JaHUSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTMM TPEXMEPHOTO OWONPUHTHHIAa U
ckadonanuHTa I pelIeHns 3a1a4 MePCOHATN3UPOBAHHON METUIIHHEL.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 OOECreYeHUs: KOMOMHHUPOBAHHOM 3aIIUTHI OT
Bo3Oynuteneit OPBU, ycraHoBiieHHe MOJIEKYISpHBIX MeXaHU3MOB (yHKuuoHupoBaHus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmupr u cxembl:  «Vcrmonap30BaHME  MHMKPOOPraHW3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHepus», «I eHHass HHKEHEPUI.

JladopaTopHas pa6ora «/3ydyeHne 00bEKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «IlomydyeHne MOJIOYHOKHCIBIX IPOYKTOBY.

IKekypenst «buoTexHosorus — BaxHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIUOHHBIX NMPEACTABJICHUI B 0M0JI0TUN

OpomonronHas Teopusi Y. [apsuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4Has nearenbHocTh Y. JlapBuHa.

JIBwkymue cunbl 9SBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTH
Pa3MHOXEHHsSI OPraHW3MOB, HacCJEICTBEHHAss HW3MEHYUBOCTb, OOpbba 3a CylIeCTBOBaHHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltpansHas Teopus 3BOJIIOIUH.
CoBpemeHHas IBOMIOIMOHHAS OHOoJIOTHA. 3HAYEHHE HBOJIIOIMOHHON TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

[Hoptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krobe, Y.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, x. Xongeitn, J. K. benses.

Tabmumsl u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHuna K uBBIX
cymectB (mo Jlamapky)», «Mexanusm GOpMUPOBAHUSA MPHUCIOCOONCHUN Yy pacTeHUl Hu
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®DopmMbl 060ppObI 3a cymiecTBoBaHue», «llopoabl romybeii», «Muoroobpasue
KYIbTYpHBIX (popMm KamycTel», «Ilopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BunoB (mo Y. JlapBumy)», «Cxema COOTHOIICHHS IBIKYIIUX CHJ 3BOJIONUNY», «OCHOBHBIE
MOJIOKEHUS CHHTETUUECKOW TEOPHUH 3BOJIIOLIMN.

Tema 2. MuxkpodBoaonus 1 eé¢ pe3yJbTaThl

[Monynauus kak sneMeHTapHas eAuHuua 3BodtouUd. COBpEMEHHBIE METOJIbl OLICHKU
TeHETHUUYECKOTO pa3HOOOpa3us U CTPYKTYpbI momyisiuil. U3meHeHne reHohoHaa MOMysiuy KaK



2JIEMEHTAapPHOE SBOJIIOIIMOHHOE SIBJIEHHME. 3aKOH reHeTuueckoro pasHoBecus Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (DaKTOpBl (OBMIKYLIME CHUJIBI) O3BOJIONMUA. MYyTallMOHHBIA MpoIecC.
KombOunatuBHas u3MeHUMBOCTh. Jlpeii TreHoB — ciiydyaiiHble HEHANpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm O6ymvLIouH020 20PabIUKA.
CHuoiceHue 2eHemuuecko2o pazHoodpaszusn. npuyumsl u cireocmsus. Illpossnenue 3¢pgpexma
Opeligha 2enos 6 Oomvwux u manvlx nonyasayusx. Murpanud. V30mM0us  TOMYISIUR:
reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMOJIOrHYecKast (PEIPOYKTHBHAS).

EcrecTBennslii oT60p — HampaBisiommid ¢aktop 3Bomonud. DOpMBI €CTECTBEHHOTO
oTtOOpa: JBWXKYIMIMM, CTAOMIM3UPYIOLINM, pa3peiBatolinii (Iu3pynTuBHbIN). [lonoBoit oTOoD.
Bo3HUKHOBEHNE U HBOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocobaeHuit y opranuzmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumeps! npucnocoodaeHuit
y OpraHu3moB: Mopdosorudeckue, (U3HOIOrHYEcCKue, OWOXMMUYECKUE, TI0BEJCHUECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumoobOpazoBanue kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimmst — xmmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudyeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOEC»
(momurutonan3anust, rudpuanzanus). JJIuTenbHOCTb SBOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp oBomtonmoHHON Ouonoruu B pa3paboOTKE HAy4YHBIX METOJIOB COXPaHEHMUS
6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. UerBepukon, J. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomysimoHHast CTpyKTypa BUIay,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIBI CUOMPCKON M TUCTBEHHUIIBI Jaypckoit», «IlomynsiuoHHbIle BOJHBI YUCICHHOCTH
XMUIIHUKOB M XKepTB», «Cxema JeCTBUS eCTeCTBEHHOro oTOopa», «®Popmbel OOpnObI 3a
CyLIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOIAEMbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpemynpexnaromas oKpacka MKHUBOTHBIXY,
«Dusnonoruyeckue agantauuny, «I[IpucnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBLHOCTDY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHwe TPEX  BHUJOB  JIAHJBIIICHY,
«DKO0JIOTHYECKOEe BUI000pa3oBaHue BUAOB cuHUly, «llomummouasl pactenuit», «KamycTtHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKLIMHM HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJIOB, repdapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «lIpucrnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHUECKOMY KPUTEPHION.



Tema 3. Makpo3Bo/II0LHs M €€ pe3yJIbTaThl

Merto1pl u3ydueHus: MakposBooLMy. [laneonTonornueckre METoAbl U3y4EHUs IBOJIIOLIUH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTepUKOB 1 OCTPOBOB. buoreorpaduueckue obmactu 3emiid. BUnbI-oHAEMUKN U PEITUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOBI M3YYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a U MOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosiornuHele M aHaJIOrMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJIEKyJIIpHO-
FEHETUYECKUEe, OMOXMMHUYECKME U  MaTeMaTU4YEeCKHME METOAbl  M3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie rersl. COBpeMEHHBIE METO/IbI IOCTPOEHUS (PHIIOTE€HETUUECKHX JIEPEBLEB.

XpPOMOCOMHBIE MyTallMM U 3BOJIIOLHSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (mMpaBwia) HdBoouuH. Ilpunyun  cmenvl  yHKYUIL.
HeoOpaTtumocTs 3Bomtonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIMH.

JdeMoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuipl U cxembl: «OUIOTEHETHICCKUN P JIOMIAAN», «APXEONTEPUKC», «3BEPO3yObIe
smepb», «Creronedans», «Punnogurs», «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTHHEHTOB», «PenmukThl», «HauanmpHble cTaguu >MOPHUOHAIBLHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  aQHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI ueJIOBEKa W IIMMIIaH3e», «lJaBHbBIE
HaIpaBJIEHUs IBOJIIOLUNY, «OOLIMEe 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSHKM HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHoOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Hayunble rumorte3bl NMPOUCXOXKIEHUS >KM3HM Ha 3emie. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XKU3HU (KpealoHu3M). ['Mmore3a MmOCTOSITHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Peau, JI. Cnannannanu, JI. Tlactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOIIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuueckoi sBostonuu. [Inanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIH CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mumnepa u I'. KOpu. OO6pa3oBanue mnoiaumepoB u3 MoHomepoB. KoarmepBarHas
runore3a A. M. Omnapuna, rumoTe3a mnepBuyHoro OynapoHa J[x. XomgelHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. TI'mnbepra.
dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emnum u wmeronsl e€ wusydeHus. Vckomaemble OpraHMYeCKHE OCTATKH.
I'eoxponosoruss u e€ Mmeroapl. OTHoOcuTenbHass W A0COJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTIOXH.

HavanpHble sTansl opranuueckoil ssosonuu. IlosBiaeHne M 2BOMIONUSA MEPBBIX KIETOK.
OBomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KkocucTeM. CoBpeMeHHble MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIXx Ha 3emse coobuiectB. CtpomarosuTsl. [IpokapHoTel u
9YKapUOTBHI.



[Ipoucxoxaenue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKJICHUE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIC 3Tallbl ABOJIIONHMH BBICIIUX pacTeHud. OCHOBHBIE apoMOp(ho3bl PACTCHUH.
Beixon pacrenunt Ha cymy. llosBieHue CHOpOBBIX PACTEHMM M 3aBOCBAHME HMH CYIIU.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUMN.

OCHOBHBIC 3Tallbl SBOJIONMH JXUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0OBBIE
XKUBOTHBIC. JKH3HBb B BOJIC. DBOIIOIUS MO3BOHOYHBIX. [Iponcxoxaenne ampuOnii U penTHiInii.
[Tpoucxoxnenue Miexkonuraromux W nTuil. [lpuHIun kirodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emIie IO 3paM U Mepuogam: apxeH, MpoTepo30H, Majaeo30i, Me3030H,
KaiiHO30M. OOIias XapaKTepUCTHKA KJIMMaTa W Treoslornyeckux mnpoueccoB. I[losiBienue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBMS M BIMSHHE Ha Ta30BbIN
coCTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHHSI — JKOJOTUYECKHE KPU3UCHI Tponuioro. [lpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpEeMEHHBIM 3KOJOrMYeCKUid KpusHc, ero ocodeHHoctu. [Ipobnema
COXpaHeHHus 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHM4YecKoro mupa. [IpuHIumbl kKiaccuuKauu OpraHu3MOB.
OcCHOBHBIE CUCTEMATUYECKHE TPYIIBI OPraHN3MOB.

JdemoHcTpauuu

[Toptpersr: @. Pean, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpaewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema omnbita @. Penn», «Cxema omnbita JI. TlacTepa mo m3ydeHuto
caMoO3apokJIeHHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3ITtanbsl HeopraHUYECKOM
3BOJIIOLUMY», «['eoxpoHosiornueckas mkanay, «HauyanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMM,
«CxemMa o00pazoBaHusi HYyKapuoT IyréM cuMOHoreHesza», «Cucrema >KUBOH IPUPOIBI»,
«CTtpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunHOPUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIOKJIETOUHbIE Bogopociany, «Mxmy», «llanmoporHukn», «l'oroceMeHHbIE
pacteHuss», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue uepBu»,
«YUIIEeHHUCTOHOTHEY, «PbI10BI», «3E€MHOBO/JIHBIEY, «IIpecMmbikaromuecs», «Ituisy,
«Munexonuraromue», «Pa3sButue Ku3HM B apxeuckou ape», «PasButue KuU3HU B
MPOTEPO30OMCKON 3pey», «Pa3BUTHE KHU3HU B TAICO30MCKOW 3pe», «Pa3BuTHe KHU3HH B
M€3030iiCKON 3pe», «Pa3BuTue XKuU3HM B KailHO30ickoll 3pe», «CoBpeMeHHas cucrtema
OpPraHUYECKOr0 MUPaY.

O6opynoBanue: repOapuud pacTeHUN Pa3TUYHBIX OTENOB, KOJIJIEKIIMM HACEKOMBIX,
BJI&XKHBIE TpenapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4y4yela NTUIL U 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPraHMU3MOB.

Bupryanbnas snaboparopHasi padora «MogenupoBaHue omnbiToB Mumiepa—tOpu no
M3YYECHUIO a0MOTEHHOTO CHMHTE3a OPTraHMYECKUX COSAMHEHUN B IEPBUYHON aTMocdepey.

JladbopaTtopHass pabGora «/3ydeHne u ONHCAaHHWE MHCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.



IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHHUS pACTEHHH pPa3HBIX
OTZEIIOB.

IIpakTuyeckas padora «3yyenne 0coOeHHOCTEH CTPOCHHS O3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPOIOreHe3

Paspnens! u 3agaun anTponosiornv. MeTo bl aHTPOIIOJIOTHH.

CraHOoBJIEHHE TNPEACTABIECHUN O MPOUCXOKICHUM YEJIOBEKa. PenuruosHble BO33PEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHuecKoe IOJI0KEHHE  YeJIOBEeKa.
CBuzerenbcTBa  CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CpPaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHoIoTHYeCKHe, (HU3UO0JIOTO-OHOXUMHUYECKHE, ToBeAeHUeckrue. OTIWYus deloBeKa OT
XKUBOTHBIX. [IpAMOX0K/IeHNEe U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JBuxymue  cuibl  (QakTopel) — aHTpomoreHe3a:  OWMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolieHre OMOJIOrMYECKUX M COLMANBbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CcTaauK aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00€3bsiHBI (IPOKOHCYIIHI)
U paHHHUE MOHTUbl — O0IKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0e. ABCTPaTIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YelnoBek yMenbld, MepBble M3TOTOBJICHUSA Opyauil Tpyna. YemoBek
MPSIMOXOIAUINN U NEpBBIA BBIXOJ Jitojiel 3a mpeaensl Adpuku. Yenosek reiinenboeprekuii —
00muii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTro. YeIoBeK HeaHepTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YelloBeK pa3yMHBIH COBPEMEHHOTO THIIA, JEHUCOBCKHI
4eJI0BEK, 0OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHoOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSAIUSX YETOBEKa.
MytanuoHHBIH TIporiecc u moaumMopdusM. [lomyasnoHHbIE BOJIHBI, Apeid TeHOB, MUTpALUs U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne packl. [lonstue o pace. bonpmme pacel: eBporneouaHas (€Bpa3wiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHalIbHAs), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTM pacCcelIeHWs 4YeloBeKa MO IulaHeTre. EauHCTBO 4YenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxareil cpenpl. Bnusinue reorpadudeckoil cpensl U apeiida reHoB Ha MOpP(OIOTHIO U
(U3HOJIOTHIO YeTIOBeKa.

MexXIucuuIuinHapHele  MeToJbl B (u3uueckod (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKUMX  MOMYJISIUH.
buocouuaneHpile  WccleOBaHUS ~— NOpUPOIAbI  4yenoBeka.  MccimenoBaHue — KO3BOJIIOLUHU
OMOJIOTHYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. Hapun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuuel u  cxembl: «MeToabl  aHTPOMOJIOTUM», «['OJIOBHOM MO3r dYeloBeKay,
«YenoBekooOpa3Hble 00e3bsHb), «CKeJeT 4eloBeka M CKeJleT IMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIDKyIlME€ CHJIBI AHTPONOIEHE3a», «OBOJIIOLMOHHOE JAPEBO YEJIOBEKa»,
«ABcTpanonurek», «HenoBek ymenslit», «HenoBek NpAMOXoaiiui», «/leHncoBCKuil 4enoBeK»
«Heanpepransup», «KpoMmanboHps», «llpeaku uenoBeka», «ITallbl 3BOJNIOLUN YEIOBEKA»,
«Pacpl uenosekay.

ObopynoBaHue: MyJSDKH OKaMEHENOCTeH, MpeIMEeTOB MaTepHalbHONU KyJIbTYPHI MPEIKOB
4ejoBeKa, penpoAykuuu (pororpaduu) KapTHH C MHUGOJOTHUECKUMH U  Oubieickumu



CIO’KETaMH MPOUCXOXKICHHUS YeloBeka, (poTorpadun HaX0IOK MCKOTIAEMBIX OCTATKOB UYEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIENb UYepela YeloOBEeKa W Yepena IIMMIAaH3€, MOJENb KUCTH YeJOBEKa U
KHCTU IIMMIIaH3€, MOJIEIHN TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopnass pabora «l3ydeHue o0coOEHHOCTEH CTpPOEHHS CKeJeTa YeJIOBEeKa,
CBSI3aHHBIX C IIPSIMOXOXKIACHUEM.

IIpakTnueckas padora «3yuyeHue 3K0JIOTMYECKUX aJalTallui YEIOBEKay.

Tema 6. Oxosiorusi — Hayka O B3aUMOOTHOLIEHUSIX OPraHu3MoOB U
HAJ0PraHM3MEeHHBIX CHCTEM € OKpY:Kalollel cpeaou

3apokaeHue W pa3BuUTHE 3KoJoruu B Tpyaax A. ['ymbosbnara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl akonorun. [loneBbie HaOMIOAEHNSA. DKCIEPUMEHTHI B AKOJIOTHH: NMPUPOJHbIE U
naboparopHble. MojienupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKpPYKaIOLEH CpeJibl: JOKAJIbHBIMH,
pEruoHANIbHBIN U TJI00ATBLHBIN.

3HaueHue SKOJIOTMYECKMX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOEe MHPOBO33pEHHE Kak
OCHOBAa CBA3€H YeJIOBEYECTBA C MNpupoaod. POpMHpOBaHME HKOJIOTMYECKOW KyJIbTYpbl M
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpauuu

[optpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupbl u cxembl: «Paznensl 3xomorun», «MeTonbl SKoJIorun», «CxemMa MOHHTOPUHTA
OKpYKaroLIEnl Cpesibl».

JlaGoparopHas padora «/3yueHne MEeTOJI0B HKOJIOTHUYECKUX UCCIECTOBAHUINY.

Tema 7. Opranusmbl U cpea 00MTAHUA

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTHM WX JeicTtBus.  Kiaccudukamms
JKOJIOTHUECKUX  (pakTopoB:  aOuoTHyecKue, OMOTHYECKHE, aHTpororeHHelie.  OOuue
3aKOHOMEPHOCTH JeHCTBHS dKoJoTnueckux (aktopoB. [Ipasuno muaumyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPraHU3MBI.

Abuotnyeckue (akTopsl. CBET Kak dKOJOTHUECKHH (akTop. JleiicTBUE pa3HbIX y4aCTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHWE TpYNNbl PACTEHUH M JKUBOTHBIX IIO
OTHOLLIEHHUIO K cBeTy. CUTrHalIbHAs poib cBeTa. DoTonepuoansm.

Temneparypa kak skonoruueckuil ¢axrtop. JleiicTBue TemmepaTypbl Ha OpraHU3MBIL.
[loliknnoTepmMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocte kak skonoruueckuii dakrop. IlpucnocobrmeHuss pacTeHuid K MOAIEPIKAHUIO
BojgHoro OamaHca. Kiaccudukanusa pacteHuid mo oOTHOIIEHHIO K Boje. [IpucnocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOAMOYBEHHAs, BHYTpUOPTraHW3MeHHas. (DU3MKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KH3HU B Pa3HBIX Cpeliax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBI.
ITpucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3moB. IlonsTue o >xusHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJIETHUE TpPaBbl, OJIHOJIETHHE TpPABBI.



XKuznenuoie (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOeHUs ¥ 00pa3a KU3HU.

buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxJeOHW4ecTBO). Herpoduyeckne  B3amMoaeHCTBUS  (TONMYECKHE,
dopuueckue, (abpuueckue). 3HaUCHUE OMOTHYCCKHX B3aUMOJCUCTBHU ISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[puHINI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHcTpanuu

Tabmuuer 1 cxembl: «IKonorndeckue (Gpakropb», «CBETOBOM CIIEKTPY», «IKOJOTHIECKUE
IPYIIIBI )KUBOTHBIX TIO OTHOLLEHUIO K CBETY», « TenI0oKpOBHbIE )KMBOTHBIE», «X0JI0JHOKPOBHbBIE
XKUBOTHBIEY», «DU3MOJIOTUYECKUE aJalTallMi >KMBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue putMe», «KnusHeHHble GopMbI pacTeHUI», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«JKocHucTeEMa IIMPOKOIUCTBEHHOTO Jieca», «IKocucTeMa XBOWHOro jecay», «llemm nutanusy,
«XuuganuectBoy, «Ilapazutnsmy», «Konkypenuus», «Cumounos», «KommeHcanuzm.

OGopynoBanue: repbapud pacTeHUM W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOdapuM  CBETOJNIOOWMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuM U KOJUIEKIMHU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena NTUL W 3Bepei, repOdapuu pacTeHUH, OTHOCSIIMUXCS K TUTrpoduram,
KcepopuTaMm, Me30(HUTaM, KOMHATHBIE€ pPACTEHHUS JaHHBIX TPYMHN, KOJJIEKIUU >KUBOTHBIX,
oOWTaIONINX B pa3HbIX cpefax, repOapuy M KOJUIEKLIIMU PACTEHUH U JKMBOTHBIX, 00JaJarolux
yepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH W SKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas pa6ora «BrIsBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHasi pabora «BbigBIEHHE NPUCIIOCOOJCHUNM OPraHU3MOB K BIIMSHHUIO
TeMIIEPaTypPbD».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUW M3 pa3HBIX MeECT
oOUTaHUDY.

Tema 8. IkoJ10rusi BUA0B U MOILYJIS U

DKOJIOTHYECKHE XapaKTepUCTUKU nomyisuuu. [lomynsius kak Ouosioruyeckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OapbepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyIsiiuii. OCHOBHBIE TOKA3aTEIH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PAaCTHAas M IOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJioruyeckas CTpykTypa mnomyiasiuud. OLeHKa 4YMCIEHHOCTH nomynsuuu. J/luHamuka
MOMYJISIUK U €€ peryisiuys. buotndecknii noTeHuan nonyassuud. MoaenupoBaHue TUHaAMUKU
nonynsauuu. KpuBele pocra uuciaeHHoctw mnonyisuud. Kpusbslie BbDKMBaHMs. Perymsaums
YUCICHHOCTH MOMYSIIUNA: posib (aKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJoTHYecKue cTpaTeru BUJ0B (r- u K-crparerumn).

[lonsitue 00 »sKkoyorMyeckoil Hume Buaa. MecrooOuTaHue. MHoOromepHas MOJENb
skoJsiornyeckot Humm JLx.M. Xarunacona. Pasmepsl s3xonornueckoi Humu. IloreHuuansHas u
pean30BaHHAs HULIU.



Bun xak cucrema nomynauumid. Apeansl BUAOB. BUIBl M HMX KU3HEHHBIE CTpPATErMH.
DKOJIOTHYECKUE IKBUBAJIICHTBHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud JKMBOTHBIX. buosiornueckue uHBazuu
qyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. Y. XatunHCcOoH.

Tabmuuer 1 cxembl: «DKOJIOTUIECKUE XapaKTEPUCTHKH MOMYIuuny, «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHele nupamuapl nonyasuun», «CKOpPOCTb 3aceiaeHUs
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHuzMammu», «Mojens skojmornueckor numu Jx. U.
XaTynHCOHAY.

O6opynoBanue: repbapun pacCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopnas pa6ora «[Ipucrnoco6iiennst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Dxoji0rus co061eCTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MaMu B
OuoLeHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHknuoHanbHble OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHThI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abuoruyeckue 00ku 3kocucteM. [TouBBI U HUIIBI B SKOCHCTEMAX.
KpyroBopoT BellecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH IKocucTeMbl. buoMacca n mpoaykius. JKoI0ruueckue mupamMmuibl
qyucen, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuH. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYUHBL. AHTPOTIOTEHHBIE BO3JIEHCTBHMS Ha CyKieccwd. KiamMakcHoe  cooOIecTBo.
buopaznoobOpasue 1 noJIHOTa KPyroBOpoTa BEUIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexnay
AHTPONOI€HHBIMH U MIPUPOJIHBIMU S3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackast ¢uopa u ¢ayHa.
CunanTponu3anus TropoJckoi  ¢dayHbl. buonmornyeckoe M XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUNA  OpraHM3MOB B
aKocucTeMax. Ponb Kackaowozo spgexma u 6ud08-30upuxamopos (Kiouesvlx 6ud0s8) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPruM U  BEUIECTB MEXAY CMEXKHBIMU
9KOCHUCTEMAaMH. YCTOMYMBOCTh OpPraHW3MOB, MONYISUUMA U 3KOCHUCTEM B  YCJIOBHUSAX
€CTECTBEHHBIX 1 AHTPOIIOT€HHBIX BO3JACHCTBUN.

Mexanuzmol  68030elicmeus  3a2psA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO0SUYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0IoTHs MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX KOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.



Tabmuiet u cxembl: «CTpykTypa OHOIIEH03a», «DKOCUCTEMAa IMIHPOKOIMCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIC TPYNIBI OPraHU3MOB B OSKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey, «llenn nuTaHus (macTOMILHAS, JAETPUTHASA)»,
«KOJIOTHYECKas MUpaMUa YUcen», « IKOJIOTHYecKas mupamuia OnoMaccs», «IKOJOrHUECKast
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BoccTanoBieHue
Jjeca Iocie moxkapa», «JKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeLIECTB M MOTOK
SHEpPruu B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3IKOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTEMY (Ha I0JIe WK B TEININYHOE XO3SIMCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3eMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepnaackoro o
o6uocgepe. Obmnactu 6uocdeps! u e€ cocras. Kupoe BeniecTBo OMochepsl U ero GyHKIHH.

3aKoHOMEPHOCTU cymiecTBOBaHMs Onocdepsl. OcobeHHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BellecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTH siBIeHUH B Onocdepe.

3oHanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHApPA, XBOWHBIE
Jeca, CMeIllaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOPBs. Kitumar, pacTUTEIbHBINA 1 )KUBOTHBIA MU OMOMOB CYIIITH.

Crpykrypa ¥ (QYHKIOUS >KUBBIX CHCTEM, OIIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoncTpauuu

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

Tabmuubl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupoje», «Kpyrosopot
yraepoa B npupoze», «KpyrosopoT kucnopoaa B mpupoae», «KpyroBopot BoAbl B IpUpOJE»,
«OcHoBHBIE Omombl cymm», «Knumatudeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocgepy.
3arps3HeHHne BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuWEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHne kinMmara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npupojansie Tepputopun (OOIIT). borannyeckue caabl U 300J0TUYECKHE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MIPUPOJIOTIONL30BAHUE ¥ COXpPAaHEHHE OHOJIOTMYeCcKoro pasHooOpasmst 3emum.  OOmiue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemsl, obecneyusaowue O00CMyn K UHQGOpMAYUU NO COCMOAHUIO OMOETbHBIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuUIUMayul IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyua mopckux u nazemHuIx sKoCUCEM.

JdeMoHcTpanuu

Tabmuipl u  cxeMmbl: «3arpsi3HeHue arMmocgepb», «3arps3HeHue Tuapocdepby,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOpUNY, «MoIeNn yIpaBIsieMOro MUPay.

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH permoHa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3ylIbTaTaM OCBOCHUS OOYYAFOIIUMHUCS
MporpaMM CpeHEro o0IIero 00pa3oBaHus: JMYHOCTHBIC, METANPEIMETHBIE U MPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOrpaMMBI IO 6I/IOJIOFI/II/I BBIJICJICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKOH
UJCHTHYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTCILHOCTH W CaMOOIPEACICHUIO,
Hanuuue momugayuu K OOydeHHIO OWOJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJEeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMU, IpruCylmuMu CHUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbI.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA MIPOTPAMMEBI 110 OnoIornun JOCTUTAOTCA B €AMHCTBC

y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAWMIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHy’I’pGHH@ﬁ MMO3UIMKU JIMYHOCTHU, IMaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY WM TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJE U OKPYKAIOLIEH cpeae.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCUICKOr0  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3ULMU  OOyYarolmerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEbHBIX 33/1a4, BHITIOJHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMHU YOEXKACHUSAMHU, KYIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIBLHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENLHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH s3bIK U KyJIbTYpY, IPOLLIOE ¥ HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILUEHHE K MPUPOJAHOMY HAcIEAUI0 U [aMATHUKAM IPUPOJIBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

COCOOHOCTh OIICHMBATH BKIJIAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OMO0JIOTHH, TOHUMAaHUS 3HAYCHHSI OMOJIOTHY B TIO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HU UEIOBEKA H
COBPEMEHHOT0 00111eCTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlMI0 U IMPUHUMATh OCO3HAHHBIE PELIEHUSl, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMTENSIM, CO3JaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEeMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLHUSMHU HapOJOB
Poccun;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOLIECHUII;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKE U peaju3anus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOI HAPABIEHHOCTH,
CIOCOOHOCTh ~ WHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOSITENIBHO  BBITIONHATH  TaKyHO
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AEeSITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymie mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPA30BAHHMIO HA MPOTSHKEHUHM BCEH
KU3HH;

7) 3K0JI0rN4eCcKOro BOCIIMTAHMA:

HKOJIOTUYECKHU I1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
ITOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUI JUI OKPYKAIOILEH CpeJibl;

OCO3HAaHHKE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble TIPU U3yYeHUU OMOJIOTUHU 3HAHWUSA U YMEHUS
IIpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BaHUEM (COOIIIOIEeHNE
MpaBWJI NOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIeHCTBUM, NMPUHOCSIIMX Bpea OKpYXKalollell MpUpOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE MOCIEACTBUS MPEeANpPUHUMAEMbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIM4ue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpakTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAayKl U OOLIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOTO Ha JUAlOre KYJIbTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOET0 MECTA B MOJUKYIbTYPHOM MHUPE;

COBEpILIEHCTBOBAHUE SI3IKOBON U YHTATEIBCKON KyJIbTYPBI KaK CPEJICTBA B3aUMOAEHCTBUS
MEX]1y JIIOJIbMU U NTO3HAHUS MHPA;

[IOHMMaHUe cnenu@uky OHOJOrMM Kak HayKd, OCO3HaHMA €€ poJiu B (OPMHPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIJIEHHS], CO3JJAHUU LIEJIOCTHOTO MPEACTAaBICHUs 00 OKpYy’KarolleM
MUpE KaKk O €JUHCTBE IPUPOJbl, 4YeJIoBeKa U oOIIecTBa, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPoOIeM COXpaHEHHs! TPUPOTHOIO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: OOecleyeHus
HOBOI'O YPOBHS Pa3BUTUSl MEIUIIMHBI, CO3JIaHME NEPCHEKTUBHBIX OMOTEXHOJIOTWH, CIIOCOOHBIX
pelaTh pecypcHble IpoOaeMbl pa3BUTHs YEJIOBEUECTBA, IOUCKA MyTeH BbIX0Ja U3 IN100aTbHbBIX
9KOJIOTHYECKUX Mpo0iIeM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
HCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMM B LIEJISX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAy4yHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKIMOHAIBHOM
I'PaMOTHOCTH 00ydaromuxcs, popmMupyemMoi Ipu U3y4eHuu OUOJIOTUHY;

[IOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMs JJIs aHanu3a M OObBSICHEHHs SBJICHUH
OKpYXXAIOIIEro MHpa M HPOMCXOJAIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIE
3aKIIIOYEHUST HAa OCHOBE HAYYHbIX (PAaKTOB W MMEIOUIMXCS JAaHHBIX C IEeJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BAaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;



OCO3HAHME IICHHOCTH HAyYHOU JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBANYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 10 OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YIeOHOTro mpeamera «buoJiorHs» BKIFOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTUe); YHUBEpCAJIbHbIE
yueOHble JIeHCTBUS (IO3HABaTeNbHblE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 0OecreurBaomne
dhopmupoBanue (HYHKIIMOHATBLHONW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMH OOYJaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHBIC Yy4COHBIC JICHCTBUS B TIO3HABATEIHLHOW U
COIIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
oOyuarorerocst Oyayt chopMuUpoBaHBI MO3HABATENbHBIC YHHUBEpPCAJIbHbIC y4eOHBIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpcajbHble YyueOHbIE JIEHCTBUS, pPETyISTUBHbIE YHHBEpCaIbHbIC
yueOHbIE JeCTBUS, COBMECTHAS EATEIbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEeIHEro oOIiero oOpa3oBaHUsA
JOJI’KHBI OTPAXKATh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHpOBaTh M aKTyalH3UpoOBaTh MpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccU(pUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATD CBA3U C IPYTUMU MOHATHIMH);

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKHE MOHATHS UIsl OObscHEHUs (DAaKTOB M SBJICHUN IKUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJCTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3JINYHBIX WH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTeiBaTh IJIaH PELISHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;



BHOCUTHh KOPPEKTUBBI B JCSITEIBHOCTb, OLICHUBAThb COOTBETCTBUE PE3YJIbTATOB LEJSM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPDAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX pPEAJbHOr0, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE eHCTBHS:

BJIQJIETh HaBbIKAMH y4€OHO-MCCIIEIOBATENLCKOW M MPOEKTHON NIEeATENbHOCTH, HaBBIKAMU
paspelieHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
pelieHus MPaKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MO3HAHUS;

WCIIONIb30BaTh PA3JMYHbIE BHUJIBI JIEATEILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUA, €Tro
WHTEpIpETaIuU, TpeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYalMSX, B TOM YHCIIE MPHU
CO3/ITaHWU Y4EOHBIX U COIUATBHBIX TPOEKTOB;

(hopMupOBaTh HAYYHBIN THUI MBIIIJIEHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEHN, KITFOYEBBIMHU
MOHSATUSMH B METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/Ja4ud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITh TIPUYUHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJady, BBIJIBUTATH
TUTIOTE3y €€ peIlIeHus, HaXOJUTh apryMEHTHl Ui JI0Ka3aTeIhCTBA CBOWX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ pPEHICHUS 3aJadd  PEe3yJbTaThl, KPUTHUUECKH
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHDIN OIIBIT;

OCYILIECTBJISITh 1EJICHAIIPABJICHHBIM MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPENY;

yMeTh TMEpPEeHOCUTh 3HAaHUS B T[O3HABAaTEJIbHYD U  MpaKTUYECKylo oOlnactu
KHU3HEJCSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PEHICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManUu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTHMUECKUX CIOBApsSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B HHTepHere), aHaIM3UpOBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpPEJICTaBJICHUSI, KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHITh Pa3UYHbIE METOJbl MPHU TMOUCKE U OTOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOI'O UCIIOJI30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY TpEeACTaBIECHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmsl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYEeCcKOU
uHpopManuen: MPUMEHITh XUMUYECKUE, (PU3MUEeCKUe M MATeMATUYECKUE 3HAKH M CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;



BJIQJICTh HABbIKAMHM DPACMO3HABaHMSA M 3alIUThl WHGpOpMaNWU, HHOOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OgJaieHNe YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMH /1€ CTBUSAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX c(epax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIM JUCKYCCHUU IO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJICHHsI OTHOCHUTEIIBHO BBITIOJNHEHUSI TMpeUlaraéMoil 3aJadyd, YYUTBIBATH HWHTEPECH U
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaThb HeEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLUAIBbHBIX
3HAKOB, PEANOCHUIOK BOSHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHSI, TOHUMATh HAMEPEHUS
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHON (popme
(dbopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMATh M UCTIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHUIYaTbHONH PabOTHI TpU
pelieHny OMoJIoruYeckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJIEHCTBYS NIPU pELIeHUH y4eOHOU 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, paclpelesisiTh POJU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OICHUBATh WAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B PAa3IMYHBIX CHUTYalHUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

1) camoopranu3amusi:

WCIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS Ui BBISIBICHUS NPOOJIEeM M HX peIHICHHs B
KU3HEHHBIX M YUeOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 11€IeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX W TMOCTYIKax MO0 OTHOLIEHHWIO K >KMBOH NMpHpOJE, CBOEMY 3J0POBbIO M 3/I0pPOBBIO
OKpYXXaroIlnX;

CaMOCTOSITEJIbHO OCYILECTBJISATh TO3HABATENIbHYIO AEATENBHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIBHO COCTABIIATH IJIAH PELIeHUs MPOOIEMBl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U NMPENNOYTeHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;



pacimMpATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (HPOPMUPOBAHUIO M MIPOSIBICHUIO IIMPOKOH SPYIUIIMUA B PA3HBIX 00JIaCTAX
3HAHUN, IOCTOSHHO NOBBINIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBLHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIIAM;

BJIAJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUK CHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIMINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbie pe3yabTaThl OCBOEHHUS coJepKaHus ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue nmpouIbHOr0 00yIeHUsT 00YIaroIIuXCs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
crocoObl JEHCTBUA TIO OCBOCHHMIO, WHTEPHPETAMM W MPeoOpa3oBaHUIO0 3HAHWUW, BHBI
JESITebHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Xe B peaJbHBIX )KU3HEHHBIX cuTyauusax. [IpeaqmeTHbie pe3ynbTaTsl IPEACTABICHBI IO TO1aM
W3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(bopMHUpPOBAaHUH E€CTECTBEHHO-HAYYHOM KAapTUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPUPOJIBI U
pelIeHnH MpodJieM parMOHAIBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeikKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolliue
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiM3M, TOMeocTas,
CaMOperyJslus, cCaMOBOCIIPOU3BEICHHUE, HACIECICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
Oouonornuyeckue Tteopun (kimetouynas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenus (H. V. BaBunoBa — o nentpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTr0 MOKOJIEHUS], PACUIEIUIEHUS], YUCTOTBI FaMET, HE3aBUCUMOT0 HacyieoBanus I'. Menzens,
TOMOJIOTUYECKUX PSIOB B HacieAcTBeHHOW u3MmeHunBocth H. W. BaBuioBa), nmpuHIMIBI
(KOMITJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAaMU HAYYHOTO IO3HAHMS, UCHOJIb3yEMBIX B OMOJIOTHYECKUX
HCCIIEIOBAaHUX )KUBBIX 00BEKTOB (OIMCAaHUE, U3MEPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);



YMEHHUE BBIJCTATh CYIIECTBEHHbIC NMPH3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U JYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHUH, KUBOTHBIX, YEJIOBEKA,
MPOIIECCOB KU3HEICIATEIBHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTeHUH, XUBOTHBIX H
YeJI0BeKa, OMOJIOTHYECKUX MPOILIECCOB: 0OMEHa BeniecTB (MeTabon3M), IPEBPALICHNS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO M reTepoTpo(HOrO TUIOB NMUTAHHSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHUOTeHe3a, MTOCTIMOPHUOHATIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHIUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBUS I'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHABJIMBATH B3aWMOCBSI3M MEXKJy OpPTaHOMIAMH KIETKH W HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W UX (PYHKIUSIMHU, MEKIY OpPraHaMH M CHCTEMaMU OPTaHOB Yy
pacTeHuii, JKMBOTHBIX W YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GYHKIUSAME, MEXIY dTamaMyd OOMEHa BEIIeCTB, dTAallaMU KJIETOYHOTO IHKIA M KHU3HEHHBIX
[IUKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHS, TEHOTUNIOM U (EHOTHIIOM,
(beHoTUIIOM U aKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBISITh OTJIMYUTEIBHBIC TMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTEHHA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOJIOTHIECKYIO0 TEPMUHOJIOTHIO U
CHMBOJIMIKY JUTSI TOKAa3aTeIbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX CHCTEMATHIECKUX TPYIIIT;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adyH, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpPOLECCaMM M SIBICHHMSIMM, JejaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIAOOPATOPHBIE M IPAKTUYECKUE PabOThl, COONMIOATh MpaBuia IpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEJICTBAMH,
(bopMynupys Lelb UCCIEI0BaHNS, aHATTM3UPOBATh OJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOIbl;

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHUOJIOTHH, 3KOJIOTMU U
MeAULMHE, MPOBOAUMOM Ha 0a3e IIKOJIBHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/bTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUNH B 00JacTu
Ouosoruu M MeIULMHbl (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIN BBIOOP Oyayiiei npodeccuoHalIbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBL, OMOTEXHOJIOIMH, BETEPUHAPUH, CETILCKOIO X031CTBA, MUIIEBOM
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABaTENIbHBIA HMHTEPEC, HAIMpPABJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPEAHEro NpopecCHOHAIBHOTO U BBICIIEr0 00pa30oBaHMUs.

[IpenmeTHble pe3ynabTaThl OCBOEHHs ydeOHoro mnpenmera «buosorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B MO3HAHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTUYECKUX MpOOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOIPOCOB
palMOHAIBHOTO TPUPOJIOTOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K



puUpoje, OOILIECTBY, YEIOBEKY, O BKJIAJE POCCHICKHX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BHUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOUN OHMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET OMPEICICHHUS U
MOHMMAaHHE CYI[HOCTH OCHOBOIOJAraloMMX OHOJOTMYECKUX TEPMUHOB M TOHIATHH (BHI,
JKOCcHCTEMa, Ouocdepa), Ouonorumueckue Teopun (dBonronuoHHas teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBoimtonuu), yueHus (A. H. CeBeproBa — 0 myTsX M HalpaBICHUAX
sposrornn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
n B. Baiiabepra, 3apoapimeBoro cxojacrtsa K. M. Bbapa), mpaswia (Muanmyma O. JInGuxa,
9KOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (runore3a «vmupa PHK» V. I'unbepra);

YMEHHE BJAJeTh OCHOBHBIMH METOJIAMH Hay4yHOTO IIO3HAHMSA, HCIIOJIb3YEeMBIMH B
OMOJIOTUYECKAX WCCIIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHMCaHHWE, W3MEpEHHE,
HaOJIO/IeHUEe, HKCIIEPUMEHT), CIIOCOOaMH BBISIBICHHSI W OI[CHKH aHTPOTIOTEHHBIX W3MEHEHUH B
IPHUPO/IE;

YMEHHE BBIJENATh CYIIECTBEHHBIC MPU3HAKHA: BHUIOB, OHOTEOIEHO30B, IKOCHCTEM U
ouoctepsl, CTaOMIN3UPYIOIIEr0, MABMXKYILETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AIUIOMATPUIECKOTO U CUMIIATPHYECKOTO BHI000PA30BAHMS, BIUSHHS JABHKYIIIUX CHII SBOJFOIHH
Ha TeHO(OH]| MOMYIISIUH, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHHS, YepelOBaHUsS
HaTpaBJICHUH 3BOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIIOIUH, IBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX DKOCHUCTEM W TPUCTIOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOIIEHHOCTh BUOB
K cpeae oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOTEHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKa3aTelbCTBAa pOJICTBA OPraHM3MOB pa3HBIX CHUCTEMAaTHYECKUX TPy,
B3aMMOCBSI3U OPraHU3MOB M Cpebl OOMTaHUs, €IUHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTU
COXpaHEHHUs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHME peliaTth OHOJIOTHYECKHE 3a7ayd, BBISIBJIATH MPHUUYUHHO-CICACTBEHHbIC CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpolleccaMd M SIBJICHUAMM, JeJaThb BBIBOIBI H
MIPOTHO3bI HA OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia MpU
pabote ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJIBUIaTh THUIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
bopMynupys Leib UCCIeA0BaHUs, aHAIM3UPOBATh MMOJIyYE€HHBIE Pe3yJbTaThl U JeNIaTh BBIBO/IBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENIOBaTEIbCKONW paboTe Mo OHUOJIOTHH, 3KOJIOTHU U
MeIMLMHE, MPOBOAMMOM Ha 0a3ze IIKOJIbHBIX HAy4HBIX OOLIECTB, U MYOJIWYHO NPEACTaBIATH
MOJTy4EHHBIE PE3yIbTaThl HA YIEHUUYECKUX KOH(pEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUM O MPOMCXOXKAECHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEUECKUX pPac, O NMPHUYMHAX, MOCIEACTBHIX M CIOCO0axX MPeAOTBPALCHHs II00aTbHBIX
W3MEHeHHUi B bnocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyyliei mpohecCHoHaNbHOM AesITeIbHOCTH B
oOmactd  OMOJOTMH, DSKOJOTHUH, IPHPOJONONB30BAHMS,  MEIUIMHbI, OHOTEXHOJIOIHH,



NICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEIbHBI MHTEPEC, HAINpPaBICHHBIA HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIEH
npodeccu M MPOJOIDKEHHUE OUOJOrMYecKoro o0Opa3oBaHHMs B OPraHM3ALMSIX CpPEAHEro

podecCHOHATILHOTO ¥ BBICIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumenoBanue pa3aejioB U TEM NMIPOrpaMmMmabl KOHTpoJﬂ,H HpaKaneCK
n/n Bcero o0pa3oBaTejibH
ble padoThI ue padboTsbl
ble pecypchl
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3Y4EHUE 2
3 buomorus kineTku 0.5
4 X¥UMHU4YEcKasi OpraHu3aiys KIeTKN 10 1 1
5 Crpoenue u GyHKIHUU KIETKU 8 1 2
6 OOMeH BelecTB U MPEBpaIeHUE YHEPTUHU B KIIETKE 9 1 1
7 HacnencrBennas nadopmanus 1 peaausanus e€ B KIETKE 9 1 0.5
8 JKu3HEHHBIN MUK KICTKA 6 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1 15
11 I'eneTnka — HayKa 0 HACIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1 1
16 BroTeXHOIOrus U CHHTETHYECKasT OUOJIOTHS 4 1




17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13




11 KVIACC

Ne KoaunyecTBo yacos DJIEeKTPOHHbIE
(uu¢pposwIe)
HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI KoHTposibH IMpakTuyeck
n/ Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoTsbl
n pecypchbl
1 3aposkIeHNE W PA3BUTHE IBOJIOINMOHHBIX MTPEJICTABICHHH B 4 1
ounosioruun
2 MukposBontonus U €€ pe3yabTaTbl 14 1 2
3 Maxpo3BoJTroIus U €€ pe3yIbTaThl 6 1
4 [IpoucxoxnaeHue u pa3BUTHE KU3HH HA 3eMIie 15 1 1.5
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1
5 DKOJIOTHSl — HayKa O B3aUMOOTHOILIEHUSX OPTaHU3MOB U 3 05
HaJIOPraHU3MEHHBIX CUCTEM C OKPYXaIOIIEeH cpeaoi '
Opranu3Mebl ¥ cpesa oOUTaHUs 9 1 15
DKOJIOTHS BUJIOB U TIOIYJISIINI 1 0.5
9 DK0JIOTUA COOOIECTB. DKOJIOTHYECKHE CUCTEMBI 12 1 0.5
10 buocdepa — rimobanbHas 3KocucTEMa 6 1
11 UenoBek U OKpyKarolas cpeaa 6 1
12 PezepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Koun4yecTBo yacos
daekrponnsl | Hcmoan3oBanue
Ne Kontp | IIpakr e mupoBbIe J1a00paTOpPHOIo U
ara
n/ | Tema ypoka B OJIBHBI [ HYECK A oOpa3oBareJ nHPpoORoOro
¢ U3y4eHH s odopynoBaHust
n ¢ ne bHbIE
ero 6 5 (uenTp «Touka
paoor paoor pecypcsl pocTa»)
bl bl
bronorus kak KOMIUIEKCHAsI HAyKa M KakK 9acTh
e 1 04.09.2023
COBPEMEHHOTO OO0ITeCTBA
JKuBBIE CHCTEMBI M UX CBOHCTBA 1 06.09.2023
YpoBHEBasi OpraHU3aIs KUBBIX CUCTEM 1 08.09.2023 IUEKTPOHHBIS
TaOJIMIBI U [IJIAKATHI.
Hctopus OTKpBITHS U U3y4YeHUs KIeTKU. KitletouHas
PITOTED i 1 11.09.2023
Teopus
MeToapl MOJIEKYJISIPHOHN U KJIETOYHON OMOJIOTHH. DJIEKTPOHHBIE
[IpakTuueckas pabota «/3ydeHre MeTo10B TaOJIUIIBI ¥ TIJTAKATHL.
KJIETOYHOM OMosioruu (Xxpomarorpadus, 1 0.5 13.09.2023
anekTpodopes, nuddepeHnraibHoe
uentpudyruposanue, [1L[P)»
XHUMHYECKUHN COCTAB KIECTKH 1 16.09.2023
MunepanbHbIe BEUIECTBa KIETKH, UX OMOIornuecKas
P H 1 18.09.2023
poJib
Opranuyeckuie BelecTBa KJISTKH — OENKU. udpoBas
P - 1 0.5 | 20.09.2023 Hup
JIaboparopHas pabota «OOHapyx eHHe OEIKOB C naboparopus o




IIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ))

OUOJIOTUU

(MyJIBTHAATYUK
PolusLab)
9 CaoiicTBa, Knaccuduraius 1 QyHKIUU OCITKOB 22.09.2023
10 Opranuyeckue BelecTBa KIETKH — YIJIEBOIbI 25.09.2023
11 Opranuyeckrie BelecTBa KIETKH — JIMIUIbI 27.09.2023
Hudposas
naboparopus 1o
Hyxneunossie kucnotsl. IHK u PHK. JIaGoparopnas ounosorun
12 pabota «VccnenoBanue HyKJI€HMHOBBIX KHCIIOT, 0.5 29.09.2023 (MynbTUIATYHUK
BBIJICJICHHBIX U3 KJIETOK PA3IUUHBIX OPTaHU3MOBY PolusLab)
[udposoit
MHUKPOCKOTI
13 Crpoenue u ¢pyakiuu ATO. Jlpyrue 02.10.2023
nykieosuarpudocdars (HTD)
14 CexBenuponanue JIHK. MeToabl reHOMUKH, 04.10.2023
TPAHCKPUIITOMHUKH, TPOTCOMUKHU
15 MeTozpl CTPYKTYPHOU OHOJIOTHN 06.10.2023
16 Tuner knerok. [IpokapuoTudeckas KieTka 09.10.2023
Hudposas
JabopaTopus 1o
Crpoenue sykaprotuueckoil kinetku. [Ipaktuueckas Guosormt
17 a(];OTa «I/ISYKGEI/IG CBOMCTB KJ'IeTO‘lH‘OI‘/'II;VIeM6 AHBD) 0.5 11.10.2023 (MynbTHAGTHHK
P e P PolusLab)
[udposoii
MHUKPOCKOTI
18 IloBepXHOCTHBIN anmnapar KJIETKH 13.10.2023




[udposas
nabopaTopHst 1Mo

OnHOMEMOpaHHBIC OPTaHOU B KIICTKH. ounosorun
19 [TpakTudeckas pabora «3ydeHue TBHKESHUS 0.5 16.10.2023 (MyJIBTUIATYHUK
[IUTOILIa3MbI B PACTUTEIILHBIX KIIETKAX) PolusLab)
Hudposoit
MHUKPOCKOTT
Hudposas
naboparopus 1o
[ToryaBTOHOMHBIE OPTaHOU B! KIIETKH: Svtomo
HOJIOTUN
MUTOXOHIpHH, ILutacTuabl. JJabopaTtopHas paboTa
20 P PaTopas p 0.5 18.10.2023 (MyJTBTHIATINK
«HccnenoBanue Ia3MoiIn3a 1 Ieria3Molii3a B
PolusLab)
PaCTHTEITHHBIX KIETKAX) .
[udposoit
MHUKPOCKOTI
21 HememOpaHHbIe OpraHOHIbI KIETKH 20.10.2023
22 Crpoenue u GyHKIUH sapa 23.10.2023
Hudposas
nJabopaTopusi 1o
OMOJIOTHH, TOTOBBIE
CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK SYKapHUOT.
MUKpOTpenaparhl
23 JlaboparopHas pabota «/3yuenue cTpoeHus KIETOK 0.5 25.10.2023
(MynbTUIATYUK
a3JIMYHBIX OPraHU3MOBY
P P PolusLab)
[udposoit
MHUKPOCKOTI
ACCUMWIALINS U TUCCUMUIISIINS — JIBE CTOPOHBI [udposas
MeTtabonu3ma. Tumbsl oOMeHa BeIecTs. naboparopus o
24 . 05 | 27.10.2023 patop
JIaboparopHas paboTa «/3yueHue KaTaluTHIECKOM ouooruu
aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIa3bl WK (MyNbTUIATUUK




KaTtasas3bl)»

PolusLab)

@epMEeHTAaTUBHBIN XapakTep peaKuuid KIETOYHOTO

Hudposas
naboparopust 1o

erabonm3ma. Jlaboparopnas pabota «/3ydenue Guosorit

MeT u3Ma. TOpHAas T HU

25 " patopHaz p i 0.5 30.10.2023 (MyJTBTHIATINK
(hepMEeHTaTUBHOTO pacUICTICHHUS IEPOKCHIA PolusLab)
BOJIOPOJIa B PACTUTEIIBHBIX U )KHBOTHBIX KJIETKAaX) .

[Hudposoit
MHUKPOCKOTT

26 benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI 10.11.2023

27 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB 13.11.2023

28 dorocunTe3 15.11.2023

29 XemocuHnres. JJaboparopHas padota «CpaBHEHHE 05 17.11.2023 DIIEeKTPOHHBIE
porieccoB POTOCHHTE3a M XEMOCHHTE32) TAOJIULBI ¥ [TAKATHL.
AmnaspoOHbIe opraHu3Mbl. Busbl OposkeHus.

30 JlabopaTtopHnas pabora «CpaBHEHHE MPOIIECCOB 20.11.2023
OpO>KEHUSI U ABIXaHUS»

31 AdpoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUECKOTO 99 11.2023
oOMeHa

39 DHeprus MeMOpaHHOTO rupazu/IeHTa npoToHOB. CHUHTE3 94.11.2023
AT®: paborta nporonHoit AT®-cuHTa3bI

33 Peakiuyn MaTpuyHOro CHHTE3a 27.11.2023

34 Tpanckpunuus — matpuussiii cuaTe3 PHK 29.11.2023

35 Tpancisuus u e€ 3ranbl 01.12.2023




Koauposanue amuHokuciot. Posis pubocom B

36 04.12.2023
OMocHHTE3e Oelka
37 Opranu3anus reHomMa y IpoKapuoT U yKapuoT 06.12.2023
38 MoJtekyIsipHbIC MEXaHU3MBbI SKCIIPECCHH T'€HOB Y 08.12.2023
yKapuoT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U DNeKTPOHHBIC
39 oOnuratHbie apa3uThl. [IpakTudeckas padora 0.5 11.12.2023 TaOJTHIIBI U IUTAKATHL.
«Co3/1aHne MoIeTN BUpyca»
40 BI/Ip}ICHI)je 3a00JICBaHUs YEJIOBEKA, KHBOTHBIX, 13.12.2023
pacTeHHi
41 HanoTexHonoruu B OMOIOTHH U MEIULIMHE 15.12.2023
42 JKM3HEHHBIN ITUKIT KICTKH 18.12.2023
43 Martpuunsiii cuates3 JJTHK 20.12.2023
Hudposas
nJabopaTopusi 1o
Ouosorun
44 Xpomocomsl. JTaboparopHas padora «M3yuenue 05 99 12,2023 ;(:I?s(f;epenapanl
XpPOMOCOM Ha TOTOBBIX MUKpOIIpErapaTax»
(MynbTUIATYUK
PolusLab)
[udposoit
MHUKPOCKOTI
45 Jlenenue KIETKH — MHUTO3 25.12.2023




46

Tunel knetok. KapuokuHes U HUTOKUHES.
JlabopaTtopHas pabora «Habmrogenre MuTo3a B
KJIETKaX KOHUMKA KOPEIKa JIyKa (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

27.12.2023

[udposas
nabopaTopHst 1Mo

ouosoruu
rOTOBBIE
MUKpOTpenaparbl
(MynbTUIATYHUK
PolusLab)
[Hudposoit

MHUKPOCKOTI

47

PGFYJU[III/H[ KHU3HCHHOI'O IIUKJIa KJIICTOK

29.12.2023

48

OpranusM Kak €IMHOE 1IeJI0e

12.01.2024

49

Txanu pacrenuid. JlaboparopHas pabota «M3yuenne
TKaHEW pacTeHUN»

0.5

15.01.2024

Hudposas
nmabopaTopusi 1o

ouosoruu
TOTOBBIE
MUKpOIpenapaThl
(MyJIBTHIATIHK
PolusLab)

[udposoit
MUKPOCKOTI

50

TkaHM )KUBOTHBIX U 4YenoBeka. JlaboparopHas pabora
«M3yueHune TKaHeW KUBOTHBIX)

0.5

17.01.2024

Hudposas
JabopaTopus 1o

OMoJIOruH
TrOTOBBIE
MUKpOTpenapaThl
(MynbTHIATYUK
PolusLab)

[Mudpooit




MHUKPOCKOTI

Hudposas
naboparopust 1o

51 S&ZaH{:' C;HSTGZB(I) opre;Hoz. J()Iafog 2sz Hai padora 0.5 19.01.2024 ouosorun

HUE OPTraHOB I[BETKOBOT! TCHHUSI
- P B P [Mu¢posoit

MHUKPOCKOTT

52 Omnopa Tena opraHu3MoB 22.01.2024

53 JIBHKEHHE OpPraHU3MOB 24.01.2024

54 [Tutranune opranu3MoB 26.01.2024

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX. 99.01.2024

[MumeBapuTenbHAs CHCTEMA YEIOBEKA

56 JlpIxaHue opraHu3MoB 31.01.2024

57 JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U YeJIOBEKa 02.02.2024

58 TpaHcopT BEIeCTB y OPraHu3MOB 05.02.2024

59 KpoBeHocHas cricTemMa M03BOHOYHBIX )KHBOTHBIX U 07.02.2024

YeoBeKa

60 Brinenenue y opranu3smMoB 09.02.2024

61 3amuTa y OpraHu3MoB 12.02.2024

62 NMMyHHas cuctema uenoBeka 14.02.2024

63 Pa3znpaxxuMocTh U perynsauus y opranu3mMoB 16.02.2024

64 I'ymopanbpHas perymsius ¥ SHIOKpUHHAS CUCTeMa 10.02.2024

JKHMBOTHBIX M YCJIOBCKA




65 @opMbI pa3MHOKEHHUSI OPraHU3MOB 21.02.2024
66 [TooBOE pa3zMHOKEHHE 26.02.2024
67 Meiios 28.02.2024
Hudposas
naboparopus 1o
ounosorun
I'ameTorenes. O6pazoBaHue U pa3BUTHE TIOJIOBBIX TOTOBBIC
68 kieTok. JJaboparopras padota «/3ydeHne CTpoeHUs 0.5 01.03.2024 MUKpOTIperapaThl
MTOJIOBBIX KJIETOK HA TOTOBBIX MHKPOTIPEIIapaTax» (MyJTBTHIATIHK
PolusLab)
[udposoit
MHUKPOCKOTT
69 WNupuBuayanbHOE pa3BUTHE OPraHU3MOB — 04.03.2024
OHTOTEHE3
3 -
70 aKJIaJKa OPTaHOB U TKaHEW U3 3apO/IbIIIEBBIX 06.03.2024
JIMCTKOB
Poct u pazButue xxuBoTHBIX. JIabopaTopHas paboTta DJEeKTPOHHBIC
71 «BbIsIBJICHHE TPU3HAKOB CXOJCTBA 3aPOIbIIICH 0.5 11.03.2024 TaOJIUIIBI ¥ TIJTAKATHL.
MO3BOHOYHBIX JKHBOTHBIX)
Hudposas
PasmHuoxeHue u pasButue pacrenuii. JlJaboparopHas nabopaTopwsl 1Mo
72 pabota «CTpoeHre OpraHoB pa3MHOKEHHUS BBICILIUX 0.5 13.03.2024 OonosIoTHH
pacTeHui» [udposoit
MHUKPOCKOTI
73 HcTopus cTaHOBIEHUS M PA3BUTUS TCHETUKH KaK 15.03.2024

HayKu




[udposas
nabopaTopHst 1Mo

ounosorun
OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH. TOTOBBIC
74 JlaboparopHas padota «JIpo3odriia kak 00bEKT 0.5 18.03.2024 MHUKpOIIpenaparhbl
TCHCTHUYECKUX UCCIICIOBAHUI (MyJIBTHIATIUK
PolusLab)
[Hudposoit
MHUKPOCKOTT
3aKOHOMEPHOCTH HACIICJOBAHUS MTPU3HAKOB. DNeKTPOHHBIC
Monorubpuanoe ckpemuBanue. [Ipakrruaeckas TaOJIUIIBI ¥ TITAKATHL.
75 Topua pett P 05 | 20.03.2024
pabota "M3ydeHue pe3yabTaToB MOHOTHOPHIHOTO
CKpeLIMBaHUs y J1p030duis"
UTOJIOTHYECKUE OCHOBBI MOHOTHOPHIHOTO
76 | X P 01.04.2024
CKpeIIBaHHS
Ananuzupyrouee ckpenupanue. Hemonnoe
77 PYIOTEE CPEIt 03.04.2024
JOMUHHUPOBAHHE
JurudpunHoe ckpemBanue. [Ipakrudeckas padorta DJEeKTPOHHBIC
78 «3yueHue pe3ynbpTaToB AUTUOPUIHOTO 0.5 05.04.2024 TaOJIMIIBI U IJIAKATHI.
CKpPEIIMBAHUS Y APO30(PUITBI»
WUTOJIOTHUECKUE OCHOBBI JUTUOPHIHOTO
79 | M AHTHRPIA 08.04.2024
CKpCeIIMBaHHS
80 CuerieHHOE HaclieJOBaHUE TPU3HAKOB 10.04.2024
81 XpOMOCOMHAsI TEOPUSI HACIIEICTBEHHOCTH 12.04.2024




82 I'enerunka mosa 15.04.2024
83 I'eHOTHT KaK LEIOCTHAS CHCTEMa 17.04.2024
I'eneTnmyeckuii KOHTPOJb PA3BUTHS PACTCHHUIA,
84 posb p P 19.04.2024
KUBOTHBIX U YEIIOBEKA
85 W3meHunBoCTh NpU3HAaKOB. Bubpl n3MEHUNBOCTH 22.04.2024
86 MoaundukanroHHass U3MEHUYUBOCTh 24.04.2024
BapuarmoHHEbI# psi 1 BApUAIIMOHHAS KPUBas. DNEeKTPOHHBIC
JlabopaTtopHas pabota «lccnenoBanue TAOJINLBI ¥ [LIAKATHL.
87 3aKOHOMEPHOCTEH MO TU(PUKAITMOHHO T 0.5 26.04.2024
M3MEeHUMBOCTH. [locTpoeHre BapHallHOHHOTO psifa U
BAPHUALIMOHHON KPUBOI»
['enoTnnueckas n3mMeHUnBOCTh. KoMOMHATHBHAS
88 29.04.2024
W3MEHUYUBOCTD
Hudposas
nmabopaTopus 1o
ouosoruu
MyranuonHast u3MeH4YUBOCTh. [IpakTuyeckas pabora rOTOBBIE
89 «MyTanuu y 1po30(uiibl (Ha TOTOBBIX 0.5 03.05.2024 HKpOIpenaparsl
MUKpOTpernaparax)» (MynbTUIATYUK
PolusLab)
[udposoit
MHUKPOCKOTI
3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIIecca.
90 P vt pont 06.05.2024
DONUreHeTHKa U SITUTeHOMUKA
I'eneruka yenoBeka. [IpakTudeckas pabota DJEeKTPOHHBIE
91 P P 05 | 08.05.2024 o
«CocTaBiieHue 1 aHaInu3 POIOCIOBHOM» TAOJIMIBI U IIJIaKaThI.
92 MeTtoapl MEIUIITMHCKON T'€HETUKHU 10.05.2024




3HaucHUE MC,HI/II_II/IHCKOfI T'CHCTUKU B

93 MPEAOTBPAILECHUN U JICYCHUH T€HETUYECKUX 13.05.2024
3200JICBaHMIA YEIIOBEKA
OcHoBHbIe TIOHATHS ceneknun. JlaboparopHas paboTa DIIeKTPOHHBIE
94 «W3yueHne copToB KyJIbTYpHBIX PACTEHUN U MOPOL 0.5 15.05.2024 TaOJIHIIBI U [UTAKATHL.
JOMAIITHUX KUBOTHBIX)
MeTtomp! ceneknoHHOM padoThl. JlabopaTopHas DIIeKTPOHHBIE
95 P PatopHaz 0.5 | 17.05.2024 P
pabota «3yyeHne METO 0B CENEKIINN PACTEHUI TaOJIMIIBI U IJTAKATHI.
OCTIDKEHUS CEJICKIIMH PACTCHUH M JKUBOTHBIX.
% | A P ! 20.05.2024
[IpaxTnueckas padota «I[IprBuBKa pacTeHU»
CoxpaHeHue, U3y9YeHNE U UCTIOIh30BaHUE
97 P . 22.05.2024
TCHETHYECKUX PECYPCOB
Hudposas
nmabopaTopus 1o
ouosoruu
broTexHoI0THS KaKk HayKa U 0Tpacib MPOU3BOICTBA. TOTOBBIE
98 [TpakTuueckas padota «M3yueHrne 0ObEKTOB 0.5 24.05.2024 MHUKpOIIpEnapaThl
OMOTEXHOJIOT UM (MyJIBTHIATINK
PolusLab)
[udposoit
MUKPOCKOTI
99 OcHOBHbIE HAMpPaBICHUS CHHTETUYECKON OHOJIOTHH 27.05.2024
100 | XpomocomHasi ¥ TCHHAsI HHKCHEPUS 29.05.2024
101 | MenunuHCcKHUEe OUOTEXHOIOTHH 30.05.2024
PesepsHblii ypok. IToBTOpenue, 00001IeHE,
102 PBHBIH P P - 31.05.2024

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KVIACC

KounyecTBo yacoB HUcnonb3oBanue
Ne Ipaxr JEKTPOHHEL 1a00paTOPHOro U
n/ Tema ypoka Bce Konrpo HYeCKHU Aara ¢ migposLIe nHPpoRoOro
0 JIbHBIE HU3yUYeHusi oOpa3oBaTeib | 060pyI0BAHUS
re padoThI ¢ Hble pecypenl | (ueHTp «Touka
padoThI pocra»)
1 OposonmonHas Teopust Y. Jlapsuna 1 04.09.2023
9 JIBM>KyIye CHIIbI ABOJIIOIMA BHIOB 10 Y. 1 06.09.2023
JapBuny
3 boprba 3a CymeTBOBaHI/Ie, €CTECTBEHHBIN 1 1 08.09.2023
HCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1 1 11.09.2023
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 13.09.2023
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Momynsiiuss — sneMeHTapHas €MHULIA 1 16.09.2023
9BOJTIOIIHI
3akoH remerudeckoro paBHoBecus k. Xapau, B.
7 Baitn6epra. JlaboparopHas padora «BrisBieHuE 1 0.5 18.09.2023 DNCKTPOHHBIC
. TaOJUIBI U [IJIAKaTHI.
W3MEHUYUBOCTH Y 0CO0€H OJTHOTO BUAA»
8 DnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 20.09.2023
9 D¢ ekt ocHoBarenst. Ipdext OyTbUIOUHOTO 1 99 09.2023
TOPJIBITIIKA
10 Murpauyu. M30m0uu nonyssuui: 1 95 09 2023
reorpaduueckas, Ouogormueckas




EctecTBenHbIi 0TOOp — HanpaBIIsAOUIHA (HaKTop

11 27.09.2023
SBOJIIOLUHU

12 [TomoBoit oT60p 29.09.2023
[Ipucmoco6IeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT Hudposas

13 MUKpo3BoJfonu. Jlaboparopras pabota ) 05 02.10.2023 nabopartopus 1o )
«M3ydenne apoMopdo30B U HAUOATANITAIIUN Y ouonoruu Lludposoit
pacTeHU 1 )KUBOTHBIX) MHUKPOCKOTT
[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Moposorndeckue, (GH3HOTOrHIECKHE, Hudposas

14 OMoxXuMHYecKHe, oBeneHvYeckue. JlaboparopHas 0.5 04.10.2023 naboparopus 1o
pa6ota «IIprucrocobIeHns OpraHu3MOB U HX Guonorun
OTHOCHUTEIIbHAS 11e71eCO00Pa3HOCTE)
Bupn, ero xputepun u ctpykrypa. JlabopatopHas

15 | pa6ora «CpaBHEHHE BHIOB IO 0.5 06.10.2023 OICKTPOHHBIC

TaOJINIEI U TUTAKATEI.

MOP(OJIOTHISCKOMY KPUTEPHIO)

16 CtpykTypa BUaa 09.10.2023

17 BunooOpa3oBaHue Kak pe3yJibTar 11.10.2023
MHUKPO3BOJIIOLUN

18 CBS13b MUKPOIBOJIIOITUH M SITHIEMHOJIOTHT 13.10.2023

19 MaxkposBosrorus. [1aleOHTOIOrHYecKre METOIbI 16.10.2023
W3YUYCHHUSI IBOJTFOIINN

20 buoreorpaduueckre MeTOIbI H3y4CHUS 18.10.2023
3BOJIIOLIUA

21 OMOpPHOTOTHYECKHUE U CPABHUTEIHHO- 20.10.2023
MOP(OJIOTHIECKHE METOIbI U3YUECHUS SBOTIOIIUN

99 MounekynspHO-TeHeTHYeCKUe, OMOXUMHUUYECKUE U 93.10.2023

MAaTEMAaTHYCCKHUEC METOAbl U3YYCHU A 3BOJIFOITUU




23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 25.10.2023
24 AnantuBHas paguanus. HepaBHOMEpHOCTh 97 10.2023
TEMIIOB IBOJIIOIIUU
o5 HayuHblie runoTe3sl TPOUCXOKICHUS KU3HU HA 30.10.2023
3emiie
26 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH 11.11.2023
KUZHH
27 OcCHOBHBIE ATarbl HEOPraHUYECKON IBOJTIOIIUN 13.11.2023
28 ['umnoTessl 3apoKaeHUS KUZHU 15.11.2023
Hcropus 3emin 1 METOBI €€ N3y4EHUS. [Mudposas
29 JlaboparopHas paboTa «/3ydeHue u onvcanue 0.5 17.11.2023 naboparopusl 1o
HCKOIIaeMBIX OCTATKOB JPEBHUX OPraHU3MOB) onosorun
30 HauanpHbie 3Tarb opraHu4ecKoi BOTIOIIMH 20.11.2023
31 DBOJIIOIHS DYKAPHUOT 22.11.2023
OCHOBHBIE ATaITbI YBOJIIOIIIH PACTUTEIHLHOTO
mupa. [Ipaktuyeckas padora «M3ydyenue Hudposas
32 pa. L partit p ¥ 0.5 24.11.2023 11a60PATOPHSA T
0COOEHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX
ouosoruu
OTJICIIOBY
33 OCHOBHBIE ATarbI BOJIIOIUN KUBOTHOTO MUPA 27.11.2023
DBOJTIONHMS )KUBOTHBIX. [IpakTHyeckas padota
34 «3yueHne 0coOOEHHOCTEM CTPOEHUS 0.5 29.11.2023 IIEKTPOHHKIE
TAOJHIIBI U IIJTAKATHI.
MO3BOHOYHBIX JKHBOTHBIX)
35 PazButue xxu3HM Ha 3eMiie IO 3paM U IepHoIam 01.12.2023
36 MaccoBbie BEIMHPaHUSI — IKOJIOTUYECKUE 04.12.2023
KPHU3HCHI MPOIIIIOTO
37 CoBpeMeHHBI YKOJOTHYECKHI KPU3HC, €ro 06.12.2023

0COOEHHOCTH




COBpeMeHHaH CUCTCMA OPraHNuv4CCKOro

38 08.12.2023
MPOIILIOTO
39 OCHOBHBIC CUCTEMATUYCCKUE TPYIIIBI 11.12.2023
OpPraHU3MOB
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 13.12.2023
41 PasButne npeacraBiaeHui 0 MPOUCXOKACHUN 15.12.2023
yeJIoBeKa
MecTo 4eroBeka B CHCTEME OPraHuIeCcKOro
4 MHpa. Ha6op2iTopHas[ pabota «3ydenue 05 18.12.2023 DJIeKTPOHHEIE
OCOOCHHOCTEH CTPOCHHUS CKeJIeTa YeIOBeKa, TaOJINIIEI U IUTAKATEI.
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)»
43 JIBIKyIIMe CUITBI aHTPOTIOTEHE3a 20.12.2023
44 CooTHOIIIEHHE OHOJIOTHUECKUX U COLMATbHBIX 99 12 2023
(haKTOpOB B aHTPOIIOTEHE3E
45 OcCHOBHBIE CTaJMU AaHTPOTIOTEHE3a 25.12.2023
46 [TameoreneTrka U majgeoreHOMHUKA 27.12.2023
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 29.12.2023
UYenoseueckue packl. [IpakTuyeckas padora
48 «3ydeHne 3KOJIOTMYEeCKUX aTanTaui 0.5 12.01.2024 OIeKTpOHHbIE
TaOIUIBI U IIJIAKATHI.
YeJI0BEKA»
49 MexauCIUIUIMHAPHBIC METO bl AaHTPOIIOJIOTHH 15.01.2024
50 3apoXxKIEHUE U Pa3BUTUE IKOJIOTHHU 17.01.2024
Mertoapl skosoruu. JlaboparopHas padora
51 «M3ydeHne MEeTOI0B SKOJIOTUYECKUX 0.5 19.01.2024 ONEKTPOHHEIE
N TaOIUIBEI U IIJIAKATHI.
HCCIEI0BAHNN»
52 3HaueHHne SKOJOTHYECKUX 3HAHUN JJI YeJIOBEKA 22.01.2024
53 Okonornyeckue pakTopsl 24.01.2024




AbuoTtnueckue pakropsl. CBET Kak

[udposas
nabopaTopHst 1Mo

akosiorundeckuii pakrop. JlaboparopHas pabota Guosorun
KOJIOTUYECKUM (hakTop. TOpHAaA T
o4 " P P praztp 1 0.5 26.01.2024 (MynbTUIATYHUK
«BpIsBIIEHUE TIPUCTIOCOOJICHU OPTraHU3MOB K
PolusLab)
BJIIWSTHUIO CBETA» .
Hudposoit
MHUKPOCKOTI
Hudposas
naboparopus 1o
AoGuotuueckue daktopsl. Temneparypa kax ounosorun
55 9KOJIOTUUYECKHUH (PaKTop. Ha6oPaTopHaﬂ pabora 1 05 99.01.2024 (MyJTBTHIATINK
«BbIsiBNICHHE TPHCTIOCOOICHHI OPraHU3MOB K PolusLab)
BJIUSTHUIO TEMIIEPATYPHD» [udposoit
MHUKPOCKOIT
Hudposas
nmabopartopus 1o
AbGuoTtndeckue hakTopsl. BiaxxHOCTH Kak onosoruu
56 aKoJIornueckuit pakrop. JlabopaTopHas €a60Ta 1 05 31.01.2024 (MyJIBTHIATIHK
«AHATOMUYECKHE 0COOEHHOCTH pacTeHUH 13 PolusLab)
Pa3HBIX MECT OOUTAHUS [udposoit
MHKPOCKOII
57 Cpenpl 0OuTaHUs OPraHU3MOB 1 02.02.2024
58 buonorundeckue puTMbl 1 05.02.2024
59 Xuznennsle GopMbl OpraHU3MOB 1 07.02.2024
60 bruoTtndeckue GakTopsl 1 09.02.2024
61 3HaueHne OMOTUYECKUX B3aUMOIEHUCTBUN s 1 12.02.2024




CYIICCTBOBAHHUA OPraHu3MOB B CPCIC oOuTaHus

62 DKOJOTUYECKHE XapaKTePUCTHKH TOMYIISIIAN 14.02.2024
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U TI0JIOBAS 16.02.2024
CTPYKTypa
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:
64 POXKIAAEMOCTD, IPUPOCT, TEMI POCTA, 19.02.2024
CMEPTHOCTh, MUTPAIHH
65 DKOJOTUYeCKast CTPYKTYpPa MOMYIISIITHH 21.02.2024
66 JluHaMuKa IOMYJISIITUY U €€ perysius 24.02.2024
67 KpuBbIe pocTa YUCIIEHHOCTH TIOMYJISIIHH. 26.02.2024
KpuBbie BEDKHBaHHS
Hudposas
nmabopartopus 1o
ouosoruu
DxoJiornyeckas Huma Buaa. JlaboparopHas ( .
68 pabota «[IpucnocoOiaeHust ceMsiH pacTeHUN K 0.5 28.02.2024 MYISTIASTRHE
ACCEJICHUIOY» PolusL.ab)
P [Hudposoit
MUKPOCKOTI
69 Bun xak cucrema nomyasiui 01.03.2024
70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA 04.03.2024
KUBOTHBIX
71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3 06.03.2024
72 DKocucremMa Kak OTKpbITasi CHCTEMa 09.03.2024
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B 11.03.2024

OKOCHUCTEMC




74 OcHOBHBIE TOKA3aTENN IKOCHUCTEMBI 13.03.2024

75 DKOJIOTUYECKHE THPaMUIbI 15.03.2024

76 N3menenust cooOIIecTB — CYKIIECCHH 18.03.2024

77 [Ipuponusie 3K0CHCTeM131. DKOCUCTEMBI 03€p U 20.03.2024
peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

78 [Ipupomusie I\)JKOCI/ICTCMBI. DKOCUCTEMBI TYHJP, 01.04.2024
JIECOB, CTEIEH, ITyCTHIHB

79 AHTPOTIOT€HHBIE IKOCUCTEMBI 03.04.2024

80 Ypboskocucremsl. [IpakTuueckas pabora 05 05.04.2024 DJIeKTPOHHEIE
«M3ydenne u onrucanue ypOoIKOCUCTEMBI TaOJHIIBI U TIJIAKATHI.

81 3aK0H0MePHOCTfI (bopMHPOBaHUS OCHOBHBIX 08.04.2024
B3aMMO/ICHCTBHIA OPraHU3MOB B SKOCHCTEMAX
MexaHu3Mbl BO3JICHCTBUSA 3arPSI3HEHUN Pa3HbIX

82 TUIIOB Ha CyOOPTaHU3MEHHOM, OPTraHU3MEHHOM, 10.04.2024
MOTYJISIITUOHHOM U 3KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapruas 000J09Ka 12.04.2024
3emun

84 VYuenue B. U. Bepuanckoro o 6uocdepe 15.04.2024

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEPHI 17.04.2024

86 KpyroBopoThl BEIIECTB 1 OMOTEOXUMHUYECKHUE 19.04.2024
IIUKJITBI

87 3oHanbHOCTH OuoChepbl. OCHOBHBIE OMOMBI 99 04.2024
CyIIH

88 YcroitunBocTh 6Mochepsl 24.04.2024

89 OKOJIOTUYECKHE KPU3KUCHI U UX TIPUYNHBI 26.04.2024

90 BozneiictBue uenoBeka Ha 6nocdepy 29.04.2024




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN

91 . 1 03.05.2024
Y KUBOTHBIN MHUP

92 OxpaHna npupo bl 1 04.05.2024

93 OCHOBHBIC IPUHIIUITEI YCTOWYHBOTO PA3BUTHS 1 06.05.2024
YeII0BEYCCTBA U IIPUPOIBI
PanmoHaibHOE PUPOIOTIOIB30BAHKE U

94 coXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us 1 08.05.2024
3emn

95 O6001menue mo Teme « MUKpPOIBOIIONHUS U €€ 1 10.05.2024
Pe3yIBTAThDY

96 O6006menue mo Teme «MaKkpodIBOIIONUS U €€ 1 13.05.2024
Pe3yIBTAThDY

97 O606menue mo teme «IIpoucxoxaeHue u 1 15.05.2024
pa3BUTHE KU3HHU HA 3eMIIC)

98 O606menue mo teme «IIpoucxoxaecHue yemoBeka 1 17.05.2024
— aHTPOTIOTEHE3»

99 O06o0meHue mo Teme «DKOJIOTHsS — HayKa O 1 90.05.2024
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 Oo6o006menne o Teme «OpraHu3Mbl ¥ cpenia 1 99 05.2024
0oOHUTaAHU

101 O6O6H16HI/IUG 1o TeMe «IKOJIOTHSI BUJIOB U 1 94.05.2024
TIOTTYJISIIHI

102 O606mmenue o teme «bruochepa — rmodanpHas 1 1 97 05.2024
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 10 7.5

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6nioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue; noj penakiueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«M3parenscTBO «lIpocBenieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






