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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yuebnomy npeamety "buonorus" (nanee - 6uonorus) Ha ypoBHE CPEIHETO
obmiero oOpazoBaHus pa3paboraHa Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-3
«O6 obpazoBannu B Poccuiickoii ®exneparm», PI'OC COO, Konuemnuu npenojgaBaHus
yueOHoro npeamera «buosorus» U OCHOBHBIX IMOJIOKEHUHN (enepalibHOM paboueil mporpaMmsl
BOCIIUTAHMUS.

VYuebHnsiii npeamet «buonorus» yriayonaéuHoro yposHs usydenus (1011 kimaccbr) siBisercst
OJIHUM U3 KOMIIOHEHTOB NpeaAMeTHOI obiactu «EcTecTBeHHO-HayuHbIe npeaMeTs. CoriacHo

nonoxeuaM GI'OC COO npoduiibHble yuyeOHbIE IPeIMeThl, U3ydaeMble Ha YTiay0JIEHHOM

YPOBHE, SABIAIOTCA crIoco00oM muddepeHImanui 00ydeHus: Ha ypOBHE CPETHEro 00IIero
o0pa3oBaHHs U NpU3BaHbl 00ECIIEUUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIUM, CPEIHUM
o0IMM, CpeHUM MPOPECCHOHATBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMsi KaKAbId U3
9TUX Y4Y€OHBIX MPEIMETOB JODKEH OBbITh OpPUEHTHPOBAH HAa MPUOPUTETHOE pEIICHUE
00pa30BaTeNIbHBIX, BOCIIMTATENbHBIX U Pa3BUBAIOLIMX 3a/a4, CBA3AHHBIX ¢ NpOQOpHEHTaIMen
o0yyaromuxcss ¥ CTUMYJIHPOBAaHHUEM HHTEpeca K KOHKPETHOH 00JacTH HAay4HOTO 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEH, METUIIMHOM, SKOJIOTHUEH, IICUXOJIOTHEHN, CTIOPTOM HJIM BOCHHBIM JIEJIOM.
[Tporpamma mo yueOHOMY TipeameTy "buonorus" naét npeacraBieHre O IEH U 3a/1a4ax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriryOJaéHHOM ypoBHE, ONpesessieT 0053aTelIbHOe

(MHBapUaHTHOE) IPEIMETHOE COJIepKaHUe, €T0 CTPYKTYPUPOBAHUE 10 pa3zesiaM U TeMam,
pacrpenenieHue 1o Kiaccam, peKOMEHIyeT MOCIeJ0BaTeIbHOCTh N3yUeHUsl yUeOHOro MaTepuana

C Y4€TOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTMUKHM yuyeOHOro mpolecca,
BO3PACTHBIX O0COOEHHOCTeN oOywaromuxcs. B nporpamme nmo Ouosioruu peaan3oBaH NPUHLIUI

MIPEEMCTBEHHOCTH C M3y4€HHEM OMOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro o0pa3oBaHMs,
Osarogapsi ueMy NpOCMaTPUBAETCS HAPABIECHHOCTh HA MOCIEAYIOIIEe pa3BUTHE OMOIOTMYECKUX
3HAaHUH, OPHEHTUPOBAHHbIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAyYHOI'O MHUPOBO33PEHUS,

HKOJIOTHUECKOTO MBIIIICHHS, MPEICTABICHUH O 3J0POBOM 00pase *HU3HH, HAa BOCIIUTAHUE
OepeHOro OTHOIICHUS K OKpYXarollel npupojHoi cpene. B mporpamMme mo Ouonoruu Takxke
IIOKa3aHbl BO3MOYKHOCTH ydeOHoro npeamera «buonorus» B peanusauuu TpedboBanuii GI'OC
COO k nnaHupyeMBbIM JINYHOCTHBIM, METANPEMETHBIM U IPEAMETHBIM pe3yJIbTaTaM 00y4eHUS U
B (OpPMHUPOBAHUN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON JIEATEIBLHOCTH OOYYaIOIIUXCS IO
OCBOCHHMIO COJEp)KaHHsI OHOJIOrMYECKOro oOpa3oBaHHMs Ha YpPOBHE CpEIHEro O0OIIero
oOpa3oBaHusl.

VYuebnblil npenMer «buonorus» Ha ypoBHE CPEIHEro oOLIero oOpa3oBaHMs 3aBEpIIACT
Ouosiornyeckoe oopa3zoBaHue B LIKOJE U OPUEHTHPOBAH HA pacLIMpEeHHE U yriiyOJeHHe 3HAHUM
00y4JaronIMXcs 0 KUBOU MPUPOE, OCHOBAX MOJIEKYJIIPHON M KJIETOYHON OMOJIOTHH, IMOPUOTIOTHI
U OMONOTMM pa3BUTHUSA, TE€HETUKH, CEJEKLUH, OMOTEXHOJOIMH, HSBOJIIOLUOHHOIO YUEHUS U
9KOJIOTHH.

N3yuenue yuebHoOro npenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPHMEHTHPOBAHO Ha
MIOJITOTOBKY 00YYAIOIIUXCS K MOCIEAYIONIEMY MOTy4YEeHHIO OMOIOTHYeCKOro 00pa3oBaHus B By3ax
U OpraHM3alMsAx CpeAHEero NpodeccHoHANBHOr0 oOpa3oBaHus. OCHOBY €ro COJepKaHHS
COCTaBJIAET CHUCTEMA OWOJIOTMYECKUX 3HAHWM, IMOJIyYEHHBIX IPU H3Y4YEHUH OOyHYarOUIMMHUCS
COOTBETCTBYIOLIMX CHCTEMaTHYECKUX pa3/elioB OWOJOTHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHnus, B 10—11 kiaccax 3Tu 3HaHUS MOJMy4alOT pa3BUTHE. Tak, paclIMpEeHbl U YriIyOJIeHbI
OMoJIorHYecKre 3HaHMA O PACTEHHUSX, >KUBOTHBIX, I'pubax, OAKTepHsIX, OpPraHU3Me YelIOBEKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HHU, JIOTOJHUTEIBHO BKIIOYEHbI OWOJIOTHYECKHE CBEICHUS
MPUKJIATHOTO M MOMCKOBOTO XapakTepa, KOTOPble MOKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI IS



MOCIIEYIOMIEro BeIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OMOJIOTHYECKHX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAHUSMHU, TIOJYIEHHBIMU 00YyJYarOIIUMUCS TIPU U3YUeHUH (DU3UKH, XUMHH,
reorpaduu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl no yueOHOMY npeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM U 3BOJIIOIMOHHBIM MOAXOAbI K M3ydeHHI0 Ouosiornu. COrjiacHO MM, H3Yy4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHBIC AJISl )KUBBIX CHUCTEM Pa3HOrO YPOBHS OpraHHU3allH,
HBOJIIOIMHM OPraHUYECKOro MHpa Ha 3emiie, COXpaHeHHs OHOJIOTHYECKOT0 pazHOO0Opasus
wranetsl. Tak, B 10 kimacce W3y4arOTCS OCHOBBI MOJIEKYJSIPHOM M KIETOYHOH OHOJIOTHH,
AMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CENEKIMU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTHH, aKTYyaJU3UPYIOTCS 3HAHUSA OOydaromuxcs Mo OOTaHWKe, 300J0THH, aHATOMMHU,
¢buszmonornu yenoBeka. B 11 kiacce m3ydaroTcsi SBOTIONMOHHOE YUYCHHE, OCHOBBI IKOJIOTHU H
yueHue o ouocdepe.

VYuebnsiii npenver «buosorus» mnpu3zBaH 00ECMEUNUTh OCBOCHHE OOYYaAIOIIMMUCS
OMOJIOTUYECKMX TEOpPU M 3aKOHOB, WJEH, MPHUHIMIIOB U TPaBUJ, JEXKaIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYyYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHHH, MHOTr00Opa3uu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOIMYJALUU, OUOLIEHO03a, SKOCHUCTEMBI, O BbLIAIOIIUXCS
HAy4YHBIX JOCTHKECHHSIX, COBPEMEHHBIX MCCIIEIOBAHUSAX B OHOJOTHH, MPHUKIAJHBIX aCMEeKTax
Ouosiornyeckux 3HaHUM. s pa3BUTUS U MOANEp)KaHHS MHTEpeca oOydyaromuxcs K OHOIoruu
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUUYECKOTO MaTepuaia B COAEpKaHUH MPOrpPaMMBbI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS M Pa3BUTHs TOM MM MHOU
o0acTé OMOJIOTHH, BKIIAQJIOM OTEYECTBEHHBIX M 3apyO€)KHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OHMOJOTHYECKUX U YKOJOTHYECKUX MPOOIIEM.

Henp u3yuenus: yue6Horo npeamera «buonorus» Ha yriiyol€HHOM YpPOBHE — OBJIQ/ICHHE
00y4aromUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHM3allid >KUBBIX CHCTEM
Pa3HOTO paHra v NpuoOpeTeHne yMEHUI UCTOIb30BaTh 3TH 3HaHUS B ((OPMUPOBAHUU UHTEpeca K
ornpeneéHHON 00nacTu NpodecCHOHAIBHON JAEATeNbHOCTH, CBSI3aHHON ¢ Ouosiormeil, wim K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIs1 TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa3oBaHUsI.

Jloctrxkenue nenu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriyOJIEHHOM ypOBHE
00eCTIeuynBaeTCsl PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE  OOYYalONMMHUCS CHUCTEMBl OWOJIOTHYECKUX 3HAHWUWA: 00  OCHOBHBIX
OMOJIOTUYECKNX TEOPHUSIX, KOHIEHIMAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBHIIaX,
COCTaBISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KapTUHY MHpPAa; O CTpPOCHUH,
MHOT'000pa3uu U OCOOCHHOCTSAX OMOJIOTHYECKUX CHUCTEeM (KJIETKa, OPraHu3M, MOIYJISIIUs, B,
ouoreorieHo3, Ouocdepa); 0 BBIJAIOIUXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHHUIX B
OMOJIOTHH;

O3HAaKOMJICHHE  OOy4arommxcs C  METOJaMHU  TO3HAHMS  KUBOW  MPUPOJBI:
HCCIIEI0BATENIbCKUMHU METOAAMHU OMOJIOTMYECKUX HAayK (MOJIEKYJISAPHON U KJIETOYHOM OHOJIOTHHY,
SMOPHOIOTHH U OMOJIOTHH PAa3BUTHS, TEHETUKH U CEJICKIH, OMOTEXHOJIOTHH U CHHTETUYECKON
OMOJIOTUM, TAJCOHTOJOTUH, OKOJIOTMH); METOJAMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTHYECKNX HCcIenoBaHuid B Jabopatopud W B mpupoze (HaONOJeHHE, H3MEpEHHeE,
9KCIIEPUMEHT, MOJICTUPOBAHNUE);

OBNIQJICHUE OOYYAIOUIMMHUCS YMEHHUSIMH: CaMOCTOSTENBHO HAXOAWTh, AHAJIW3UPOBATH U
WCTIOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; MTOJIB30BATHCS OMOJIOTHYECKOW TEPMUHOJIOTHEH H
CHUMBOJIMKOH; yCTaHABIMBATh CBA3b MEKIY Pa3BUTHEM OHUOJIOTUH U COIUATIBHO-3KOHOMUYECKUMHU
Y 9KOJIOTUIECKUMHU TIPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH JICATEIBHOCTH I10
OTHOIICHHIO K OKpPYKAaloOIIeH NPHPOAHON cpene, COOCTBEHHOMY 3I0POBBIO M 37I0POBBIO
OKpY’KaIOIIMX JItoJei; OOOCHOBBIBaTh M COONIOAATh MEphl MPOQMIAKTUKA HHQPEKIIMOHHBIX
3a00J€BaHN, TpaBWJIa TOBEACHUS B MPUPOAE W oOecredeHuss 0e30macHOCTH COOCTBEHHOM
KU3HENEATEIIFHOCTH B YPE3BBIYAHBIX CHUTYalMsIX MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa;



XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y O0yYAIONINXCS MHTEUICKTYAIBHBIX U TBOPUECKHUX CIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBIAAIOIUMHUCS OTKPHITHSAMU M COBPEMEHHBIMU HCCIIEJJOBAaHUSMHU B OMOJIOTHUH,
pelaeMbIMU €10 MpoOJIeMaMu, METOAOJOTHEH OMOJOTHYECKOro HCCIeIOBAHUS, MPOBEICHUS
OKCMEPUMEHTATBHBIX ~HCCICIOBAHUN, pEHICHHs OWOJOTHMYECKUX 3a/a4, MOJCIHPOBAHUS
OMOJIOrNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOYYaIOIIMXCsl [IEHHOCTHOTO OTHOUICHHUSI K KMBOM HPUPOAE B IEJIOM U K
OTHENbHBIM €€ OO0BeKTaM U SBICHHUSIM; (HOPMUPOBAHHE HKOJOTHUECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEACHUS B IMPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00y4JaroIUMHUCs KOMIIETEHTHOCTH B PallMOHAJILHOM IPHPOIOTNIONIb30BaHUN
(cobmomeHre mpaBWI TOBEAEHUS B MPHUPOJE, OXpaHbl BUAOB, 3KOCUCTEM, OHOCheEpsI),
COXpPaHEHUHU COOCTBEHHOT'O 3/I0pPOBbS M 3/10POBbS OKpPYXKAIOIIMUX JIIOJeH (COOMIOAEHUS Mep
npoUIaKTUKH 3a00J1€BaHNH, oOecrieueHne 0e30IacHOCTH KU3HEACSITEIbHOCTH B UpE3BbIYAHBIX
CUTYallUsX TMPUPOJHOTO M TEXHOT€HHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOIIOTHYECKUX
3HAaHUU U YMEHHI B IIOBCEHEBHOM JKNU3HU;

CO3/laHME YCJIOBUI JJI1 OCO3HAHHOIO BBIOOpa OOYYaIOIUMKCS HWHIMBUAYAJIbHOU
00pa30BaTEeIbHOW  TPAEKTOPUH, CIOCOOCTBYIOIICH MOCIENyIOIEMY HpodecCHOHATEHOMY
CaMOOTIPENIETICHNI0, B COOTBETCTBUU C WHAMBHIYAIbHBIMH HHTEPECaMHU W TOTPEOHOCTSIMH
pEeruoHa.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX HAa HM3y4eHHE OHOJOTMHM Ha YIIyOJIEHHOM YpPOBHE
cpeaHero obiero oopasosanusi, cocrapisier 204 gaca: B 10 kimacce — 102 gaca (3 yaca B He/1el0),
B 11 xnacce — 102 yaca (3 waca B HEICIIO).

OT160p opraHu3alMOHHBIX (POPM, METOJIOB U CPEJICTB 00yUEHHsI OMOJIOTMH OCYIIECTBISETCS
c y4€ToM CrHeru(uKN ero COJAepKaHWUs W HANPaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOTO
00pa30BaHuUs B OPraHU3ALMIX CPEIHEro Npo(ecCHOoHaIbHOTO U BBICHIET0 00pa30oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU O0y4YeHHH OMOJIOTMH Ha YrIIyOJIEHHOM YpPOBHE SIBISIETCS
MPOBEACHUE JIA0OPATOPHBIX M TPAKTHYECKUX paboT. Takke ywyacTue OOydYaroIMXCs B
BBINOJIHEHUH TIPOEKTHBIX U Y4eOHO-HCCIIE0BATEILCKUX pab0T, TEMaTHKa KOTOPBIX ONpeAesieTcs
yUUTEIIEM Ha OCHOBE MMEIOIINXCS MaTePUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUH.



COAEPXAHUE OBYYEHMUA10 KJIACC

CopepxaHue INpOrpaMMbl,  BBIICICHHOE  KYpPCU6OM, HE BXOIUT B  IPOBEPKY
rocynapcTBeHHoU utoroBoii arrectanuu (['MA).

Tema 1. Buosiorusi kak Hayka

CoBpeMmeHHast 6MoOrUs — KOMIUIEKCHast Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M u3ydaeMble UMM MpoOinembl. DyHAaMeHTaJdbHbIE, NPUKIATHBIE U
MIOMCKOBBIE HAYYHbIE UCCIIEJOBAHUS B OMOJIOTHH.

3HayeHue Ouosoruv B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. [Ipodeccun, cBszanHble ¢ Onoorueil. 3HaueHne OMOJIOTHH B IPAKTHUECKON ACSITETHHOCTH
YeJIOBEKA: MEAUILIMHE, CEIBCKOM XO3SIICTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOBL.

JdemoHcTpauuu

[optpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. 'apsei, I'.
Mennens, B. U. Bepnanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. U. BaBunios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, 1. K. benses.

Tabmumpl u cxembl: «CBsI3b OMONOTHU € IPYrUMU Haykammuy, «CuctemMa OHOJIOrHYeCKUuX
HayK».

Tema 2. JKuBble cucTeMbI H MX H3yYeHHUE

JXussle cuctembl Kak mpeaMer u3ydeHus ouosnoruu. CBoCTBa JKUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOIO COCTaBa, JHMCKPETHOCTb U ILEJIOCTHOCTb, CIOKHOCTb M  YHOPSIAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CAMOOPTAaHM3ALMsA, CAaMOBOCIIPOM3BEICHHUE,  Pa3IPaXKMMOCTh,
N3MEHUYUBOCTb, POCT U pa3BUTHE.

YPOBHH OpraHuM3alMM KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOUYHBIM, TKaHEBBIH,
OpraHNU3MEHHBI, MONYJISAINOHHO-BU0BOH, SKOCHCTEMHBIN (OHMOreoeHOTHYECK Ui ),
o6uocdepusiil. Ilpoeccsl, npoucxosimue B KUBbIX cucteMax. OCHOBHbIE NMPU3HAKU >KHUBOTO.
XKuznp kak popma cymecTtBoBaHusi MaTepun. Hayku, u3zydarommue XHUBbIE CHCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHU3aLuu.

N3yuenne xuBbIX cucteM. Metozasl Ouosnoruueckoil Hayku. HaGmronenue, usmepeHue,
JKCIEPUMEHT, CHCTeMaTHh3auus, MeraaHanu3. [loHATHE O 3aBUCMMOM UM HE3aBUCUMOH
nepemMeHHoM. I[InanupoBanue skcnepumenra. IloctaHoBka u mnposepka rumnote3. Hyiepas
runote3a. [lonstue BEIOOpKH U €€ 1ocTOBEepHOCTh. Pa3dpoc B Ononmorndeckux AaHHbIX. OneHka
JOCTOBEPHOCTH IOJIyYEHHBIX PEe3yJIbTaTOB. [IpMUMHBI MCKa)KE€HUS PE3yJIBTaTOB HKCIIEPUMEHTA.
[loHsiTHE CTATUCTUUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HW», «bBHOIOTMYECKUE CHUCTEMBI»,
«CBOMCTBa )KMUBOM MaTEpUN», «YPOBHU OPraHU3ALMN KUBOU NPUPOAbD», «CTPOCHHE )KUBOTHON
KJIETKW», « TKaHU )KUBOTHBIX», «CUCTEMBI OPraHOB YEJI0BEUYECKOI0 OpraHn3Ma», «bruoreoneHos»,
«buocdepay, «MeToabl U3YUEeHUS )KUBOU TPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py0BaHUE TSl TPOBEACHUS HAOIIOIEHUH, N3MEpEHNH,
JKCIEPUMEHTOB.

IIpakTyeckas padora «lcrnonbp3oBaHWE PA3NUYHBIX METOLOB IIPU M3YYCHUHM KUBBIX
CUCTEMM.

Tema 3. buosorust KjiIeTkun

Knetka — cTpykTypHO-()YHKIIMOHANBHAST €IWHUIIA KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneitnen, P. Bupxos).
OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MONEKYASPHOM M KJIETOUYHOW OMOJIOTMU: MHKPOCKOIHUS, Xpomartorpadus,
anekTpoope3, METoJ  MEYEHBIX aToMoB, JuddepeHIranbHoe  LEeHTpUyrupoBaHue,



KYJIbTUBUPOBaHHUE KIETOK. M3yuenue ¢huxcuposanmvix Kiemok. DICKTPOHHAS MHUKPOCKOIIHSI.
Konghoxanvnasa muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[loptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lneiiaen, P. Bupxos, K. M. bap.

Tabnuue! u cxembl: «CBETOBOM MUKPOCKOI», «NEKTPOHHBIH MUKpOcKo», «cTopus
Pa3BUTHSA METOJIOB MUKPOCKOITUNY.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIpENapaThl paCTUTEIbHbIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «3yueHue MeTo10B KJIETOUYHOM Ouonoruu (xpomatorpadus,
anexkTpodopes, auddepenunanbHoe neHTpudyrupoanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yIbTPaMUKPOJIEMEHTBI. Bona u e€ posb

KaK pacTBOPHUTENS, peareHra, ydacTHe B CTPYKTYPUPOBAaHUHM KIIETKH, TEIJIOPETYIISALUN.
MuHepalibHbIe BEILECTBA KJIETKH, UX OMooruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
Oprannyeckue BellecTBa KJIETKU. buonornyeckue nonumepsl. benkn. AMMHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OenKkoBOi MoJieKyinbl. [lepBuyHas cTpykTypa Oenka, nenTuHas
CBsI3b. BTOpHuHas, TpeTUyHas, YeTBEpTUYHASA CTPYKTYphl. JleHaTypauus. CBoHCTBa OENKOB.
Knaccuduxanus 0enxos. buonornueckue ¢pynkunu 0enxos. [lpuonsi.

VYrieBoabl. MoHOCAaXapuIbl, AUCaXapuIbl, OJUTOCaXapuabl U osmcaxapuasl. O0muii mian
CTpOEHUs U GU3NKO-XMMHUYECKHE CBOMCTBA YIiIeBo0B. buonornueckue GpyHKIMM yrieBo10B.

Jlummasl.  T'mapodwmneHo-THApOdOOHBIE  cBoiictBa.  Kilaccudukamus — Iumumos.
Tpurnuuepuasl, pochonunuasl, BOCKH, crepouibl. buonornueckue ¢pynkiuu aunuaoB. OOume
CBOWCTBAa OHMOJOrMYECKMX MeMOpaH — TEeKy4decTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JITHK n PHK. Crpoenune nykienHoBbIX Kucior. Hykneotuast.
[punmun xkommementapaoctu. llpasmino Yapragda. Crpykrypa JIHK — nBoitHas crupais.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunet PHK. @ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B Mosekyiae AT®. buonornyeckue
¢byakun  AT®. BoccraHoBIGHHBIE TMEPEHOCUYMKH, WX (yHKIMH B KIeTke. [[pyeue
HYyKaeo3uompugocgamol (HT®D). CexBennpoBanue  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpyktypHast Ouoyiorus: OMOXUMHYECKHE M OMO(PHU3NYECKHE HCCIEAOBaHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOJNEKyd. Mooderuposanue cmpykmypsl U @QYHKYuUll
OUOMONEKYT U UX KOMNTIeKC08. KomnbromepHbill Ouzatin u opeanuyeckutl CUHme3 OUOMOJIEKYI U UX
HEenpupoOHbIX AHANO208.

JdemMoHcTpanuu

[ToptpeTtsrt: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep, C.
[Ipy3unep.

Huarpammsel:  «PacnpeneneHne XUMHUYECKMX JJIE€MEHTOB B HEXHMBOM  IPHUPOIE»,
«Pacnpenenenne XUMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJICH.

Tabmumpl u cxemsl: «llepuogndeckas Tabnuia XUMUYECKHX DJIEMEHTOBY», «CTpOoeHHE
MOJIEKYJBl BOJbI», «BelecTBa B cocTaBe opraHu3MoB», «CTpoeHHE MOJICKYIbl OenKay,
«CTpyKTypbl OENKOBON MOJEKYJb», «CTpoeHHE MOJIEKYd YIieBoaoB», «CTpoeHue MOJeKyl
aunuoBy, «HykiienHoBbIe KUCIOTB», «CTpoeHne MosieKysibl ATD.

O6opynoBaHue: XUMHUYECKas MTOCYAa U 000pYyIOBaHUE.

JlabopaTtopHasi pabora «OO0HapyKeHHEe OCIKOB C MOMOIIIBIO KAYE€CTBEHHBIX PEAKIIUIi.



JlabopaTopnas paGora «lccnenoBaHue HYKIEUHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KJIETKH

Tumnsl KJIETOK: SyKaproTHYeckas M mpokapuotudeckas. CTpyKTypHO-()YHKIIMOHATbHbBIE
o0pa3oBaHUs KIETKH.

CtpoeHue TMpOKApUOTHUECKOW KIeTku. Kierounass cTeHka OakTepuii W apxei.
OCOoOeHHOCTH CTPOEHHUSI TeTepOTPOoPHOI U aBTOTPO(HON MPOKAPHOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3AX.

Crpoenue u QpyHKIIMOHHUPOBAHHUE DYKApUOTHYECKON KieTkH. [lmazmarnueckas meMmOpaHa
(mnazmanemma). CTpykTypa mia3MaTHyeckod MeMmOpanbl. TpaHCIOPT BeHIECTB  uepes
IUIa3MaTH4YecKyl0o MeMmOpaHy: maccuBHbBIA (muddysus, obneru€nnas nuddysns), aKTHBHBIA
(mepBUYHBI M BTOPUYHBIA akTUBHBIA TpaHcropT). [lomynponunaemocts MeMOpanbl. PaGora
HaTPUI-KaJIMEeBOr0 Hacoca. DHIOUUTO3: MMHOUUTO3, (haronutos3. Jk301uTo3. KierouHas creHka.
CtpykTypa ¥ QyHKIIUU KJIETOYHOU CTEHKHU PACTCHH, TPHOOB.

Huromnaszma. Ilurozons. Ilutockener. [IBmxkenue nuroruiasmel. OpraHouabl KIETKH.
OpHOoMeMOpaHHbBIE OpraHOUILI KIETKHU: dHAorazMarndeckas cetb (DIIC), ammapar ['ombmxw,
JU30COMBI, UX CTpoeHHe u (PyHKUHUU. B3auMocBs3b OIHOMEMOpPAHHBIX OpPraHOUIOB KIIETKH.
CrpoeHue rpaHyIsIpHOTO peTUKyiayMmMa. Mexanusm Hanpaenenus 6eakos 6 JIIIC. Cunte3
pactBopuMbIx ~ OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mankwmii  (arpaHyIIsipHBIN)
SHJOIUIa3MaTHUeCKuil peTukyinyM. CekpetopHas QpyHkuus annaparta ['onbmxu. Moougurkayus
benxos 6 annapame I onvoaxcu. Copmuposka benxos ¢ annapame I o1v0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMABI KIETKUA: MHUTOXOHAPUH, IUIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u naacmud. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MUTOXOHIpHM u muactuia. llepBuyHble, BTOpPUYHBIE U CJOXKHBIE TUIACTHJIBI
(OTOCHHTE3UPYIOIIUX  DYKAPHOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHuM.

HememOpannsie opranonas! kiietku CTpoeHue W QyHKIMH HEMEMOpPaHHBIX OPTaHOMIOB
KieTku. Pubocombl.  [Ipomescymounvie  guramenmor. MuxkpodunamMeHTsl. AxmuHosbvie
Mukpoghunamenmol. MBIILICUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEUHbIX KIeMOK.
Muxkpotpybouku. Knetounsiii nentp. CrTpoeHue u JBUKEHHE KIYTMKOB M PECHHYEK.
MuxkpoTpyO6ouku nuToruasmel. Lientpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie 6enku.

SAnpo. Obonouka sapa, XPOMaTHH, KapUOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (YHKIWH.
SAnepupiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PAacHoOIOKEHHUE XPOMOCOM B MHTEpGa3HOM
anpe. dyxpomamun u cemepoxpomamun. beaku XpoMaTUHAa — TUCTOHBL J{uHamuka s0epHou
00on0yKu 8 Mumo3se. foepmuwiii mparcnopm.

Knerounsle  BritoueHusi.  CpaBHUTENbHas  XapaKTEpUCTHKA  KJIETOK  JYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

IToptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel u cxembl: «CTpOEHHME SYKapUOTUYECKOW KIETKn», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHne pacTUTENBHON KIETKN», «CTpOEHHE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTHUYECKOHN KIETKU.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPOIPENapaThl PACTUTENBHBIX, >KHBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUalbHbIX KJIETOK.



JlabopaTopHas padora «/3ydyeHne CTpoeHHs KJIETOK pPa3InYHbIX OPTaHU3MOB.

IIpakTHyeckas padora «3yueHne cBONCTB KIETOYHON MEMOpaHbI».

JlaGopaTopHas padora «lccnenoBanue mia3Monnsa U 1€I1a3MOIN3a B PACTUTEIBHBIX KIETKaX).
IIpakTHyeckas padora «/3yueHue IBUKEHUS LIUTOILUIA3Mbl B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BelllecTB M NPeBpallleHNe IJHEPTUH B KJIETKe

AccuMWIALIMS U TUCCUMWISLMS — JIBE CTOPOHBI MeTaboyn3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U TeTepOoTPOPHBIN. YUacTHe KHCIOpoaa B OOMEHHBIX MpoIleccax. JHEPreTHUECKOe
obecnieuenne kieTku: npespamienne AT® B 0OMeHHBIX nporeccax. @epMeHTaTUBHBIN XapakTep
peakiuii KJIeTouyHoro Metabonmsma. DepMeHThI, UX CTPOSHUE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
KodepmenTsl. Otanuus pepMEeHTOB OT HEOPraHWYECKHX KaTalu3aTOPOB. belku-akTuBaTOpHl U
OeNIKU-UHTMOUTOPBl. 3aBUCUMOCTh CKOPOCTHM (EPMEHTATUBHBIX pPEAKUUH OT Pa3IMYHBIX
(hakTOpOoB.

[lepBuYHBI CHHTE3 OpraHMYEcKUX BellecTB B kieTke. DoTtocuHres. AHnoxcuceHmwili u
oxcueennviti  pomocunmes y oOaxkmeputi. Ceemocobupaiowue nNUSMEHMbl U  NUSMEHMbl
peaxyuonHozo yewmpa. Ponb xinoporuiactoB B mporuecce ¢orocuHTe3a. CBETOBas U TEMHOBAs
baspl. @omoovixanue, C3-, C4- u CAM-munwvt ghomocunmesa. IIponyKTUBHOCTh (POTOCUHTE3A.
Bnusinue pa3nuyabix pakTOpoB HA CKOPOCTh PoTOoCcHHTE3a. 3HAaUeHHe (OTOCUHTE3A.

XemocuHnTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HUTPU(PHULUUPYIOLIME
OaKTepuH, xeae300aKTepun, cepodaKkTepun, BOAOPOAHbIE OaKkTepuH. 3HaYCHUE XEMOCHHTE3a.

AnaspoOHbIe opraHu3Mbl. Bunbsl Opoxenus. [IpogykTel OpOXeHHS M MX HCIOJIB30BAHHE
YeJ0BEeKOM. AHa’pOoOHbIE MUKPOOPIaHHU3Mbl Kak OOBEKTHI OHMOTEXHOJIOTMU M BO30YIUTEIH
Oose3HeH.

AdpoOHbIE OpraHuW3MBbl. JTalbl AHEPreTHdeckoro oOMmeHa. [loaroroBUTENBHBIN ATar.
I'mukonu3 — 6€CKUCIOPOAHOE PACLIETIIICHHUE TITFOKO3BI.

buonoruueckoe okuciaeHHe, WIN KIETOUYHOE JbIXaHuE. Poib MUTOXOHApPUHN B Ipoleccax
Ouosornyeckoro okucieHusd. lluximdeckue peaknuu. OxkucnutenbsHoe (HocHopHINpOBaHUE.
Onepeusi membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnon ATD-
cunmaswl. llpenmyiiectBa a’poOHOro MyTH OOMEHa BEIIECTB Tepe] aHadpPOOHBIM.
D} PeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[optpetsr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxemsl: «DoTtocuHTe3», «IHEepreTnyeckuid oomen», «buocuHTes Oenkay,
«Ctpoenue hepMeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHHE JJIsi IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

Jla6opaTtopnas padora «/3yyeHune kaTaluTHYECKONH aKTUBHOCTH ()epMEHTOB (Ha IIpUMepe
aMHJIa3bl WIIM KaTajasbl)».

JlabopaTopnasi padora «l3yuenue (QepMEHTATHBHOTO paCHICIUICHUS TEPOKCHIA
BOJIOPOJa B PACTUTEINIbHBIX U KUBOTHBIX KJIETKaX».
JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTropHasi pabora «CpaBHEHHE MTPOIIECCOB OPOKECHHUSI U JBIXAHUS.

Tema 7. HacsiencTBeHHasi HH(oOpMaNus U peaau3anus eé B KJeTKe



Peakuuun matpuunoro cunres3a. [I[puHIUI KOMIUIEMEHTAPHOCTU B PEAKIUSAX MATPUUYHOIO
cuHTe3a. Peanmuzanus HacnenctBeHHoW wuHGopmaruu. ['eHeTHdyeckuil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuuHbii cunte3 PHK. [IpuHOMnbel TpaHCKpUMNIUMU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETBHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckoti
xknemxe. Hexooupyrowue PHK.

Tpancmsiiust 1 e€ srambl. Yuactue TpancnoptHbeix PHK B GuocunTese Oenka. YcmoBust
6unocunresa Oenka. Kogupoanue amunokuciot. Ponb pubocom B 6rocunTese Oenka.

Cospemennvie npedcmagieHuss o0 cmpoeHuu 2enos. OpraHuzanusi TeHOMa y MPOKApUOT U
JyKapuoT. Perysiius akTHBHOCTH T€HOB Yy MpokapuoT. [ unotesa onepona (d. XKakoo, XK. Mano).
MonexynapHnvle mexanusmvl 9KCHpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomol eenos. Perynsiyst 0OMEHHBIX MTPOIECCOB B KileTKe. KitleTounbIil romeocTas.

Bupycel — HekneTouHble (OpPMBI JKU3HU U OO0NHUraTHeie mapa3utbl. CTPOCHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKuzueunwviti yuxn JIHK-cooeporcawyux
supycos, PHK-codepacawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.

Bupychbie 3a00neBanus yenoBeka, ;)kxuBoTHbIX, pactenuit. CITNJI, COVID-19, counanbhabie
Y MEIUITMHCKUE MTPOOITIEMBI.

Buoungpopmamuka: unmeepayus u anaiuz oonvuux maccusos («bigdata») cmpyxmyphuix
ouonocuueckux oannvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. llpoepammupyemvie ynxyuu
benxos. Cnocobvl 00cmasku 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUIA.

Tabauubt u  cxembl: «buocunre3 OGenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

I[IpakTuueckas padora «Co3gaHue MOJIEIH BUPYyCay.

Tema 8. JKu3HeHHbI UK KJIEeTKH

Knerounsnii mwki, ero mepuoisl u perymsius. Matepdaza u muto3. OcobeHHOCTH
MpoIeccoB, mpoTekatonmx B uHTepdasze. [logroroBka kinetku k Aenenuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKHI), CHHTETHUYECKHUH W TOCTCUHTETUYECKHH (TIPEMUTOTUYECKHI) TEPHOIbI
uHTEepQa3sbl.

Matpuunsiii  cunre3 JHK —  permmkamus.  Ilpunnuner  perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHBHBIA  CHUHTE3, AHTUIAPAJUICIBHOCTb.  MexaHusm
perunkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. Temomepsl 1 TenoMepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KapHOTHIL. J[UIUIOMIHBIA M TaluIOUAHBI HaOOpel XpoMocoM. ['omonornyHbie
XpoMocoMsl. [To10BbIE XPOMOCOMBI.

Jlenenne xietkn — Muto3. Craguu MUTO3a U MPOUCXOJALIME B HUX MpOLECCHl. THUIIBI
MuTo3a. KaprokuHes u nuToKnHE3. brnosornyeckoe 3Ha4eHUE MUTO3a.

Perynsuuss MutoTHueckoro uukia kieTtku. llporpammupyemasi kieTtoyHas rubenp —
aromTo3.

Knerounoe s1po, XpoMOCOMBI, (yHKIIMOHATIbHAS TCHOMUKA. Mexanuzmuvl npoaughepayuu,
ouppepenyuposku, cmapenus u cubenu kiemok. «L{ugpposas xnemxay — buoungpopmamuyeckue
Mooenu yHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanumn
Tabmuiel 1 cxembl: <«OKU3HEHHBIH UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Penmukarnust JTHK».



O6opynoBaHue: CBETOBOM MHMKpPOCKOI, MUKpoIpenapathl: «MHUTO3 B KJIETKaX KOpEIIKa

TYKa».
JlabGopaTopHas padora «/3yyeHue XpoMOCOM Ha FOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopaTopnas padora «HaOmioneHue mMuTOo3a B KJIETKaX KOHYMKA KOpeEMIKa Jiyka (Ha
TFOTOBBIX MUKpPOIIpENapaTax)».

Tema 9. CTtpoenne u GyHKIHH OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE, KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KU3HEIEATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHBIE IPUOBI, OTHOKIIETOYHBIE BOJOPOCIH, Apyrue MpoTHCThl. KojgoHuansHbe
OpraHU3MBI.

B3anmocBs3b yacTeid MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHU, OpraHbl U1 CUCTEMBI OPTraHOB.
Opranusm kak exuHoe nenoe. ['omeocras.

Txkanm pacteHmit. THIBI pPACTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAS,
MPOBOJIAIIAs, OCHOBHAsI, MexaHndyeckas. OCOOEHHOCTU CTPOEHUs, QYHKUUI M pacHoIOKESHUS
TKAaHEN B OpraHax paCcTCHUM.

TkaHu )KUBOTHBIX U YeJ0BeKa. THUIIbI dKUBOTHBIX TKAHEW: SMUTEINANIbHAS, COEIMHUTEbHAS,
MbIleyHasi, HepBHasi. OCOOEHHOCTH CTpOeHUs, QYHKIHMA U PACIONOXKEHHs TKaHel B opraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratnuBHbIE U TeHEPATUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIMKM OPraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranuzMoB. Kapkac pactenuii. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIi 1 BHYTpeHHUH cKesneT. CTpOCHHUE U TUIIbI COEITMHEHUST KOCTEH.

JIBikeHre OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpraHu3MoB: aME&OOMIHOE,
KT'YTUKOBO€, pPECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTeHHM: TPOMU3MbI M HACTHUH.
JIBm>kKeHHe MHOTOKJICTOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cuctema. Peduekc. CkenetHeie
MBIIIIIEI U UX paboTa.

[Tutanue opranmszmos. [lorjoiieHne BoAbI, YIIEKUCIOrO I'a3a U MUHEPAJIbHBIX BEILECTB
pacteHusiMu. [luraHue >KMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE IHUILEBAPEHUE.
[IutaHnne MO3BOHOYHBIX KMBOTHBIX. OTAeNbl MUILEBApUTENbHOrO TpakTa. [luieBaputenbHbie
xene3bl. [InmeBapurenpHas cucreMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlprxanue >kuBoTHBIX. Juddy3us razoB uepes
MOBEpPXHOCTh KiIEeTKU. KoxkHoe apixaHue. J[prxaTenbHas MOBEpPXHOCTh. JKabepHoe M nErouyHoe
InpIXxaHue. JlpIxaHWE ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE
CTPOCHHUsI JIETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXarejbHas cucTemMa uYejoBeKka. MeXxaHu3m
BEHTHWJIALIMH JIETKUX Y TTHI] U MJIEKOTTUTAONIMX. Perynsauus npixanus. J[prxaTenbHble 00bEMBI.

TpaHcnopT BEIIECTB Y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTCHUI. TpaHCIIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHas cucTeMa u e€ opranbl. KpoBeHOCHas cricTeMa M03BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepyle, KPOBEHOCHBIE COCY/BI U KpoBb. Kpyru kpoBooOpaleHus.

OBOJIIOIMOHHBIE YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX JKMBOTHBIX.
PaGora cepaua u e€ perynsmus.

Beinenenne y opraHusmoB. Beinenenue y pacteHui. BelienieHMe 'y  JKMBOTHBIX.
CoxkparutenbHble Bakyoiau. Opransl Beiaenenust. @unbrpanus, ceKpenns 1 00paTHOE BCaChIBaHUE
KaK MEXaHH3MBbl pPabOThl OpraHoB BbiAeTeHHA. CBs3b TOJOCTH Tela C KPOBEHOCHOH U
BBIICIINTEIIBHON CHCTEMaMHU. BplneneHue y IO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [loukwm.
Crpoenue u GpyHKIIMOHUpOBaHUE HePpoHa. OOpa3zoBaHUE MOYH Yy YEJIOBEKA.

3ammrTa y OpraHu3MoB. 3aluTa y OAHOKIETOUHBIX OpraHu3MoB. Criopbl OakTepuii U IIUCTHI
MPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrtukyma. CpeacTBa MacCMBHOM H



XUMHYECKOM 3aUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI U UX MPOU3BOJHBIE. 3alIUTa OpraHu3Ma
ot Oose3nedl. MmmyHHass cuctemMa denoBeka. KieTouHbId W TyMOpaJIbHBIA HWMMYHHUTET.
Bpoxnéuuslii M npuoOpeTéHHbIM  cnenuduyecKuii UMMYHHTET. TeopHs KIOHAJIBHO-
cenexktuBHoro ummyHnutera (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanurensHbie OTBEThI
opranu3MoB. Posb BpoKIEHHOTO HIMMYHHUTETA B PA3BUTHUU CHCTEMHBIX 3a00JIeBaHUH.

PasgpaxkxumocTs M peryisinus 'y OpraHusMoB. PasgpakmMocTb y OJHOKJIETOUYHBIX
oprann3moB. Takcucel. PaznpaxumocTs U perynsuus y pacTeHuil. PocToBble BemiecTBa M UX
3HA4YCHHUE.

HepBHas cucrema u peduexkTtopHas peryisius y >KUBOTHBIX. HepBHas cuctema u eé
OTZIENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KHMBOTHBIX. Peduiekc u pedrexropHas ayra. bezycioBHele u
YCJIOBHBIE PE(IICKCHI.

['ymopanbHass perymsiuss M SHIAOKPUHHAs CHCTEMA JKMBOTHBIX M uenoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpPMOHBL [lelicTBHe TOpPMOHOB. B3auMOCBSA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cuctemMa.

JdemMoHcTpanumn

Iloprper: N. 11. ITaBnos.

Tabmuuel 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIE BOJIOPOCIN,
«baktepun», «lIpocrerimme», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMbI OpPraHOB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHUI»,
«KopueBbie cuctembry, «CtpoeHue cteOms», «CTpoeHHE JIHCTOBOW IUIACTUHKHNY, «TkaHM
XKHUBOTHBIX», «CKkener uenoBeka», «lIumeBaputenpHas cucrema», «KpoBeHOCHass cuctemay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «Mplieunas cucremay,
«BpiienurenpHas cuctemMa», «OHAOKpPUHHAs cucTteMa», «CTpoeHue Mblunb», «MMMyHHUTETY,
«KumeuynomnosnocTtHsle», «CxeMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHEe J0XKIEBOro
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema nsarymku», «HepBHas cuctema
IpecMbIKaomuxces», «HepBHasg cucrema nruny, «HepBHasg cucreMa MIIEKONMTANOLIUXY,
«HepBHas cucrema yenoBekay, «Pediiexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KUBBIE
9K3EMILIAPBl KOMHATHBIX pacTEeHUH, repOapuu pacTeHH pa3HbIX OTJEIOB, BIAXXHBIE MPEHapaThl
KHUBOTHBIX, CKEJIEThl I03BOHOYHBIX, KOJJIEKIIMU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHME ISl IEMOHCTPALIUY TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUMN, paCIIeTIICHUS
Kpaxmana 1 OeJKOB Moj AelcTBUeM (pepMEeHTOB, 000pya0BaHHE IJI AEMOHCTPALUU OMBITOB IO

U3MEPEHUIO JKU3HCHHOW EMKOCTH JIETKMX, MEXaHW3Ma JIbIXaTEJIbHbIX JIBH)KCHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTtopHasi pabora «3yueHue TKaHel pacTeHUII.

JlaGopaTopHas padora «/3yueHre TkaHeil KUBOTHBIX.

JlabopatopHasi pabora «/3yueHrne opraHoB IBETKOBOTO PACTEHHSI».

Tema 10. PasmHokeHNe U pa3BUTHE OPraHNU3MOB

®opMBbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKIII0OYasi BEreTaTUBHOE) U T0JIOBOE. Buibl
0ecrosoro pa3MHOKEHHUS: TOYKOBAaHUE, CIIOPYIIALNS, (pparMeHTanus, KIOHUPOBAHHE.

[lonoBoe pa3smuoxxkenue. llomoBbie kneTkw, win rameTrsl. Meio3. Craguum Meiiosa.
[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. bruonornueckuii cMmbica mMeiio3a U MOJIOBOTO
nporecca. Meo3 1 ero MecTo B )KU3HEHHOM IIMKJIE OPIraHU3MOB.

[IpenzaponpiieBoe pazsutue. ['ameTorenes y >kuBoTHbIX. [looBbie xene3sl. OOpazoBaHue



U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHe3. CTpoeHHe MOJIOBBIX KIETOK.

OmnotoTBOpeHNe U AMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUSI:
HapyXHOe, BHyTpeHHee. [lapreHoreHes.

WHnuBuayansHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOJIOTHs — HayKa O pa3BUTHH
opranusMoB. Mopghozcenes — 00Ha uz enasnvix npodrem ambpuonocuu. Konyenyus mopghozenos u
mooenu mopgocenesa. Craguu >MOpUoOreHe3a KUBOTHBIX (Ha mpumepe Jisrymku). Ipobnenue.
Tunel npobnenus. Jemepmunupogannoe u Hedepmunuposantoe opobnrenue. bracmyna, munsi
onacmyn. OcoGeHHOCTH IpOOJIEHUS MIIEKOMUTAIOMIMX. 3apOAbIIIEBbIE JTUCTKU (TacTpYIIsIIius).
3aknagka OpPraHOB M TKaHEW U3 3apoJbIIEBbIX JTUCTKOB. B3aumHOoe BiMsHHME YacTei
Pa3BUBAIOIIETOCS 3apOIbliIa (SMOPHOHATBHAS MHAYKIIHS). 3aKiIa/IKa IUTaHa CTPOSHUSI )KUBOTHOT'O
KaK pe3yibTaT HepapXHUueCKUX B3aUMOJCHCTBUI reHOB. BimsHue Ha SMOpHOHATBHOE pa3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPYKAKOIIEH CPEeIbl.

Poct u pasButue >XuBOTHBIX. [locTamOpuoHanbHbli nepuon. Ilpsimoe u Hempsimoe
pasButHe. PasButne ¢ Meramop}o3oM y OECHO3BOHOYHBIX M MO3BOHOYHBIX IKMBOTHBIX.
buonornyeckoe 3HaueHUE NPSIMOTO U HEMPSIMOIO PA3BUTHS, UX PACIHPOCTPAHEHHE B MPUPOJE.
Tunsl pocta >XKMBOTHBIX. DaKTOpbl pEryIsUUM pOCTA JKUBOTHBIX M 4esoBeka. Cragum
MOCTAMOPHOHAIBHOIO Pa3BUTUSL Yy JKUBOTHBIX U 4YesoBeka. [lepuoabl OHTOreHe3a 4desoBEKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHE MPOIECCHI.

PasmHuosxenue u pazsutre pacteHuid. ['amerodur u copodpur. Meio3 B )KU3HEHHOM ITUKIIE
pacrenuii. O6pa3oBaHue CIop B mpoliecce Meio3a. ['ametorenes y pactenuii. OmuiogoTBopeHne u
pa3BUTHE PACTUTENbHBIX OPraHMW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl perysluy OHTOT€HE3a Y PACTEHUHN U AKUBOTHBIX.

JdemMoHcTpanuu

[loptpetsr: C. I'. Hapamun, X. [1Ineman.

Tabnuuel u cxembl: «BereratTuBHoe pasMHOXeHHE», « UMbl 0ECIONIOr0 pa3MHOXKEHUS,
«PazMHOXeEHME XJIaMUAOMOHAIb, «Pa3MHOXKeHHE »HBIUIEHB», «Pa3MHOXEHUE THUAPBD,
«Meiio3y», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHLUEKIETKH U CIIEPMATO30MIan,
«OCHOBHBIE CTaJ M1 OHTOreHe3ay, «IIpsmoe u HenpsmMoe pa3BuTHe», «PazBUTHE MaliCKOIO )KyKa»,
«Pa3Butue capanum», «Pa3zButue mATymku», «J/IBoiHOE OIUIOAOTBOPEHUE Y I[BETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OHOJOJBHBIX M JBYJOJBHBIX pacTeHHiD», «OKWU3HEHHBIN LUK
MOPCKOM KanmycTbD», «JKU3HEHHBIN LUK MXay, « KU3HEHHBIA UK NaOPOTHUKAY, <« KW3HEHHbIN
LUKJI COCHBIY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SSUIEKIETOK U CTIEPMATO30HMI0B,
Mozenb «LuKn pasBUTHA JIATYIIKAY.

Jlabopatopnasi padora «M3yueHue CTpPOCHHsSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

HpaKTI/I‘IeCKaﬂ paﬁoTa «Br1aBienue IMIPU3HAKOB CXOACTBA 3ap0m,1mel71 IIO3BOHOYHBIX
KHUBOTHBIX).

JlabopaTtopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUII.

Tema 11. I'eHeTnka — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropust ctaHOBNEHHS U pa3BUTHA T€HETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HbIX B pa3Butnn reHetuku. Padoter H. K. Konsiora, H. 1.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®uimunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TE€HETUYECKUE MOHSTHUS U CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE



TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA W PELUECCUBHBIA MpPU3HAK, TOMO3UIOTA,
TeTEepPO3UToTa, YUCTasl JIMHUS, TUOpHUIbI, TeHoTur, ¢(eHOTHUN. OCHOBHBIE METOJIbl T€HETUKH:
TUOPUAOTIOTMUECKHM, IUTOIOTHUECKHM, MOJNEKYISIPHO-TEHETHUYECKHIA.

JdemoHcTpauuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeen-PecoBckuii.

Tabnuiet u cxeMbl: «MeTObl TEHETUKIY, «CXEMbI CKPEITUBaHU .

JlaGopaTopHas padora «/[po3oduiia kak 00BEKT FreHETUIECKUX MCCIICIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Momnorubpunnoe ckpemuBanne. [lepBpiii 3akoH MeHiens — 3aK0H enHo00pa3usi THOPUIOB
nepBoro nokojenus. [Ipapuno nqomuHupoBanus. Bropoii 3akoH MeHnzaens — 3aK0H paclileruIeHUs
npu3HakoB. l[uTonmorndyeckue OCHOBBHI MOHOTHOPHIHOTO CKpelIuMBaHUS. [ HMIIOTe3a YHCTOTHI
ramer.

AHanusupytomee  ckpemiuBaHue.  [IpoMexyTouHBIM ~ XapakTep  HacJelOBaHUA.
Pacuiennenre npu3HakoB Mpy HEMOJIHOM IOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpertuit 3akoH MeHzaenass — 3aKOH HE3aBHUCHMOTO
HacJjeloBaHus NMpu3HaKkoB. L{luTomornyecknue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUSI.

CueruieHHOe HaclieqoBaHue npu3HakoB. Paboter T. Moprana. CrienieHHOE HaceI0BaHUe
TE€HOB, HAPYIICHHE CIETUICHUS MEX1y F'éHaMHi. XPOMOCOMHas TEOPHS HACJIEICTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXaHU3M OINpEIETIeHUs Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMorameTHbIi W TeTeporameTHbId ToJI. ['eHeThueckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre mpu3HaKkoB, CIICTUICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. [lmeloTponns — MHOXKECTBEHHOE JICHCTBHUE TI€HA.
MHoxecTBeHHbIN ayuenu3M. B3aunMopelcTBue HeamleNnbHbIX TE€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmumepus.

I'eHeTnyeckuii KOHTPOJIb PA3BUTUS PACTCHUM, KUBOTHBIX UM 4YEJIOBEKAa, a TakKxke
(hU3HOTOTMYECKHX MPOIIECCOB, MTOBEICHUS M KOTHUTHBHBIX (DYHKIHUN. [ 'eHeTHIeCKIe MEXaHU3MBI
CUMOHMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — TMAPa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmeKTbl KOHTPOJISI U MU3MEHEHHUs HACIEACTBEHHOW MH(POpPMAIMU B MOKOJICHHUIX
KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabnuubl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaensy, «Tpetuil 3akoH MeHaens»,
«AHanu3upymolee ckpeumBanue», «Hemonnoe noMmuanpoBanuey, «CLemIeHHOE HACIeJOBAaHNE
MIPU3HAKOB y 1p030¢uiely, «I'eHeTuka nmonay, «Kapuorun uenoeka», «Kapuotumn apo30puis»,
«Kapuotun ntunsl», «MHOKECTBEHHBIN aluienn3m», «B3anmoneicTBie reHOBY.

O6opynoBaHue: MOJENb AJi AEMOHCTPALlMU 3aKOHOB €IMHOO0Opa3usi TMOPUIOB MEPBOTO
MOKOJIEHUSI M PACIICIUICHHs MPU3HAKOB, MOJAENb i1 JAEMOHCTPAllUM 3aKOHA HE3aBUCHUMOIO
Hacle0BaHUsl MPU3HAKOB, MOJIEIb JIJIsl IEMOHCTPAIMU CLIETUICHHOT'O HACJIEI0BAHUS TPU3HAKOB,
CBETOBOM MHUKPOCKOT, MHKpompemnapart: «Jpo3zodusay.

IIpakTHyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y APO30(PIIIBIY.

IIpakTHyeckas padora «/3ydeHue pe3ynbTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UITBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYNBOCTH

BsaumopeiictBue renotuna u cpeasl npu opmupoBaHuu (penotuna. M3MeHUHBOCTH
npu3HakoB. KadecTBeHHbIE UM KOJNMYECTBEHHbIE IPU3HAKW. DBHIbl  HM3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJICACTBCHHAs.

MoaudukanoHHas U3MEHUYUBOCTh. Ponb cpenbl B pOpMHUPOBaHUM MOIUGPUKAIMOHHON



n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHbl psin ¥ BapualvoHHas Kpusas (B.
Noranucen). CpolicTBa MOIU(DUKAIIMOHHON N3MEHYMBOCTH.

I'enoTnnndeckass W3MEHYHMBOCTH. (CBONMCTBA TE€HOTHIIMYECKOM W3MEHYHMBOCTH. Buibl
TeHOTUITUYECKOM U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatuBHast u3MeHUMBOCTh. Mel03 M TOJIOBOM MpOoIlecc — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. PosTh KOMOMHATHBHOI M3MEHYHUBOCTU B CO3JaHUH I'€HETUYECKOT0 pa3HOO0pa3us
B MIpEeJiesIax OJHOTO BHUJA.

MyTanroHHasi W3MEHYMBOCTh. BUIbI MyTalui: TEHHbIE, XPOMOCOMHBIC, TE€HOMHBIE.
CrnoHTaHHblE W MHAYUUMPOBaHHbIE MyTalUu. SiepHble W LUTOIJIA3MATHYECKHE MYTal|H.
ComMaruueckne M TMOJOBble MyTalnuu. [IpUunMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHsl U UX
BIIMSIHAE HA OPraHU3Mbl. 3AaKOHOMEPHOCTHM MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacnenctBeHHo usmenuumBoctu (H.M. BaBuno). BHesnepHass HW3MEHUHMBOCTh U
HaCJIEACTBCHHOCTD.

Dnueenemuxa u 3MUCCHOMUKA, PONb INUSEHEMUUECKUX (DaKmopos 6 HACIed08aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

[ToptpeTtst: I'. ne ®pus, B. Moranncen, H. . BaBuios.

Tabnuuer u cxembl: «Buabl u3MeHUHBOCTHY, «MoauduKaMOHHAS W3MEHUYUBOCTHY,
«KombOuHaTHBHAS N3MEHUHUBOCTBY, «Meio3y, «OtnonoTBopeHuey, «I 'eneTnueckue 3a00aeBaHUs
YyeJi0BeKay, « Buapl MyTanuii».

O6opynoBaHue: XUBbIE U repOapHbIe AK3EMIUIIPhl KOMHATHBIX PACTCHHUN, PUCYHKH
(dororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJJAMU H3MEHYHBOCTH.

JlabopaTopnasi pabora «MccremoBaHne 3aKOHOMEPHOCTEH — MOIM(PUKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHrne BapuallMOHHOTO psijia U BAPUALIMOHHON KPUBO».

IpakTnyeckas padora «MyTtanuu y 1po30QuiIsl (Ha TOTOBBIX MUKpOIpEnapaTax).

Tema 14. 'eHeTHKA Yesl0OBeKAa

Kapuotun uenoBeka. MexayHapojHas mporpamMma HCCIEIOBaHUS T€HOMa YellOBeKa.
Metoapl U3y4eHHUs] TCHETUKH YeJIOBEKA: TeHEaJOTrHYeCKU, OJM3HEIOBBIA, ITUTOTCHETUYECKHM,
MONYJISILIMOHHO-CTATUCTUYECKUHM, MOJIEKYIIpHO-TeHeThuYecKuil. COBpEMEHHOE OIpeeIeHHE

TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHKUE, B TOM YHucJe ¢ moMotisio [T1P-
aHanm3a. HacnenctBeHHble 3a00eBaHus YeloBeKa. [ eHHbIE U XpOMOCOMHBIE O0JIC3HU YETIOBEKa.
bone3nn ¢ HacineACTBEHHOW MPeapacloioKEHHOCThI0. 3HAYEHHE MEJIUIMHCKON TeHETHUKH B
MPEeIOTBPAIIEHUN W JICYCHUHM TEeHETHYECKHX 3a00JeBaHUil dYelnoBeka. MeauKo-TeHEeTHUeCKOoe
KOHCYbTUpOoBaHHE. CTBOJOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Irpy3ay. ITUUECKUE ACTIEKThI
HCCIIeIOBaHUM B 00JIACTH PEeIaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnuyeckue (QaxTophl MOBHIIIEHHON YYBCTBUTEIHHOCTH YEJOBEKA K (PU3NYECKOMY H
XUMUYECKOMY 3arps3HEHHUIO OKpyKaromieh cpenbl. ['eHeTmdeckas MpeapacronokKEeHHOCTh
yeJIoBeKa K IMaTOJIOTHsAM.

JdemoHcTpauuu

Ta6n1/1u51 U CXCMBEI: «KapI/IOTI/IH YCJIOBCKA», ((MGTOI[I)I I/I3ylleHI/I$I T'€HCTUKH YCJIIOBCKA»,
«I"eHeTnyeckue 3a0071€BaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATU3 POJOCIOBHOMNY.

Tema 15. Cenexuusi opranu3mMon

JloMecTukanus M celekuus. 3apoXkACHHE CelIeKUUM M nomecTukanuu. Yuenue H. M.
BasusioBa o LleHTpax npoucXokIeHusi 1 MHOroo0pasus KyJabTYpHBIX pacTeHui. Poib cenexuun
B CO3JJaHUM COPTOB PACTECHUH M OPOJ KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacieACTBeHHOW m3meHuumBoctd H. M. BaBuiioBa, ero 3HaueHue Uil CEIEKUMOHHOM



paboThI.

MeTtoabl ceneKIMoHHOM paboThl. VIckyccTBEHHBIN OTOOP: MAacCOBBIA U MHIAWBUIYaJIbHBIH.
DTtanbl KOMOWHAIIMOHHOW CeJIeKIMU. VIcrbITaHue MpOM3BOAUTENECH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MTOMOIIBIO OIICHKU ()EHOTHUIIA TOTOMCTBA U OTOOP IO T'EHOTHITY C IIOMOIIIBIO aHAN3a
JHK.

HckyccTBeHHBIE MyTareHe3 KakK METOJA CEJIeKIMOHHOW paboThl. PamuanuoHHbll U
XUMUYECKUM MyTareHe3 Kak HWCTOYHMK MYyTalldd y KYyJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcrnonp3oBaHne TEHOMHOTO peIaKTUPOBAaHUS U MeT010B pekoMOnHaHTHBIX JIHK nist momydenus
HCXOJIHOTO MaTepuana AJis CeNEKINH.

[lonyyenne monuruionioB. BHyTpuBumoBas ruOpunuzanus. biauskoponcTBeHHOE
CKpellIMBaHue, WK UHOpUIuHT. HepoacTBeHHOE cKpermuBaHue, Wik ayrOpuauHr. ['eteposuc u
ero mnpuyuHbl. Vcmonb3oBaHwe reTepo3uca B cenekuumd. OtnanéHHas TUOpUAN3AIUS.
[Ipeononenne Oecrmonus MEXBUIAOBBIX THOPHAOB. JIOCTM)KEHHS CENEKIMM PACTCHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHue U U3Y4YCHHE I€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUNW M UX JUKUX
ponuyeit A co3/laHusl HOBBIX COPTOB U THOPUJIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue U ynpasieHue 2eHemud4ecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICTIO8bIX
HCUBOMHBIX 8 YEJIAX VAVUUICHUS CYUYeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM 4ucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL, Nepedosblx uoetl u
NnepCcneKmueHblX MexHoa02UlL.

JdemoHcTpanuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. /1. Kapneuenko, I1. I1. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabauub 1 cxembl: «LIeHTPBI TPOUCXOXKACHUS U MHOT000pa3us KyJbTYPHBIX PacTEHUI»,
«3aKOH TOMOJIOTUYECKHMX PAJOB B HACIEICTBEHHON H3MEHUMBOCTH», «METOIbl CENEKIHMN»,
«Otnanénnas rubpuanzanus», «MyrareHes».

JlabopaTtopHasi padora «l3ydeHue cOpTOB KyJIBTYPHBIX PACTEHHHA M NOPOJ JOMAIIHHUX
AKHUBOTHBIX).

JlaGopaTopnas padora «/3ydeHrue METOJIOB CEJIEKIIUU PACTCHUIN».
IIpakTyeckas padora «IIpuBruBKa pacTCHUI».

Ikckypeust «OCHOBHbIE METOJbI U JIOCTHKEHHUS CEJIEKLIMU PACTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIMIO, IJIEMEHHYI0 (hepMy, COPTOMCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO03HMCTBO, B 1JaDOPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHo10rus M CMHTeTHYeCKasA OUOIOTUS

O6’bCKTI>I, HCIIOJIb3YCMBIC B 6I/IOT€XHOHOFI/II/I, — KJIICTOYHBIC W TKAHCBBLIC KYJBTYPBHI,
MHUKPOOPI'aHU3MBI, MX XapaKTepuCTHKa. TpaauunoHHas OHOTEXHOJOrUs: XjeOomneueHue,
MOJTy4eHHEe KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. Mukpoouronorndeckuii cuare3. OObeKThI
MI/IKp06I/IOJ'IOFI/I‘-I€CKI/IX TEXHOJIOTHIA. HpOH?;BOI[CTBO 66.]'[1(3, AMHMHOKHUCJIOT U BUTAMHUHOB.

Co3naHne  TEXHOJOTMH W WHCTPYMEHTOB  IIEJICHANPABICHHOTO  HU3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO TOJTYYEHHUs] OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTPEYaIoUIUecs B MPUPOAe OMOCUHTETUUECKHUE ITYTH.

Knerounas unxeHepus. MeToJpl KylbTypbl KJIETOK M TKaHEH pacTeHMH M >KUBOTHBIX.
Kpuobanku. ComaTnueckass rubpuausanuss M comMaTHueckuid smOpuorenes. lcmonbs3oBaHue
ralyIOnJIoB B CENEKUUM pacTeHUl. [lonyuenue monoknionanvHulx anmumen. Hcnonv3osanue
MOHOKJIOHA/IbHBIX U NOJUKIIOHAJIbHbIX adHmumes 6 MeduuuHe. I/ICKYCCTBGHHOC OIIOAOTBOPCHUC.
PCKOHCTPYKIII/ISI ﬂﬁHGKﬂeTOK 1 KIIOHUPOBAHUC ) KUBOTHBIX. MGTOH TpaHCIINIaHTAaIuU SAJACP KIICTOK.



Texnonozuu 0300p08]l€H1/l}Z, KYJbmueupoeanus u MUKPOKIOHATIbHO20 PA3SMHOINCEHUA
CeNbCKOXO3AUCMBEHHBIX Kyiomyp.

XpOMOCOMHAsI ¥ T€HHAsl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYMPOBAaHHE
pekomOunanTHbIX JIHK. Co3z0anue mpanceenuvix opeanuszmos. JIOCTHIKCHHS U TEPCIICKTHBBI
XpPOMOCOMHOW W TEHHON WHXXEHEpUU. OKOJIOTHYECKHEe W JTHYECKHE NPOOJIEMbl Te€HHOU
WHKEHEPUU.

Menununackue 6uorexnonorun. [loctrenomuas nudposas mequiuna. [11P-nuarsoctuka.
MeTab010MHBIM aHATN3, TEHOIICHTPUYCCKHIA aHATN3 ITPOTEOMa YEJIOBEKA JJISI OIICHKH COCTOSTHHS
€ro 3710poBbs. Mcriosib30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHnepus
JUTSE pa3paboTKu (PyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3aHUsI KOMITJIEKCHBIX
TKaHeW COYCTAHMEM TEXHOJOTHUH TPEXMEPHOro OMONPHUHTHHTA U cKaQoIaMHTa IS PEIICHUS
3a/1a4 EPCOHAIIM3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BaKIMH C IEJIbI0 OOECredeHrss KOMOMHHUPOBAHHOM 3allUTBl OT
Bo3Oynuteneit OPBU, yctaHoBiieHHE MOJIEKYISIpHBIX MeXxaHU3MOB (¢yHkuHoHupoBanus PHK-
CoJIeprKallliX BUPYCOB, BBI3BIBAIOLINX 0CO0O0 OMAacHbIE 3a00IeBaHUs YeIOBEKa U KUBOTHBIX.

JdemoncTpanuu

Tabmumpt u  cxembl:  «Mcmonp30BaHME€  MHKPOOPTAHW3MOB B MPOMBIIIJICHHOM
MPOU3BOACTBEY, «KileTouHas unxkeHepus», «[ eHHass HHKEHEPUI».

JlaGopaTopHas padora «3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IlonydyeHne MOJIOUHOKHCIIBIX IIPOLYKTOBY.

IKcKypensi «BHOTEXHOIOTHS — BaKHEHIIIAs TPOU3BOIUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KJIIACC

Tema 1. 3apo:xneHue u pa3BuTHE IBOJIONMOHHBIX MPeICTABJIEHUI B 0MOJIOTHHI

OpomtonmonHas teopus Y. [lapsuna. [lpeanockuiku BO3SHUKHOBEHMSI JapBUHU3MA. JKU3HB
u HayyHas gestenpHocTs Y. [lapBuHa.

JBwxkyme cuibl 3BomonMd  BuioB 1o Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTb
pPasMHOXKEHHUS OpPraHM3MOB, HACJEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyYIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun 3Bomtonuu (CTI). HeitTpanbHas Teopust SBOIIOIUH.
CoBpeMeHHast HBOJIOLMOHHAsT OMOJI0rHs. 3HauUeHHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBECHHO-HAYYHO! KapTUHBI MUDPA.

JdemMoHcTpanuu

Iloptpetsr: Apucrtorens, K. JIunnen, K. b. Jlamapk, 3. JK. Cenr-Unep, K. Krosse, U.
HapsuHn, C. C. YerBepuxos, 1. U. lImanerayzen, Jx. Xonnein, J. K. benses.

Tabmumpl u cxembl: «Cucrema sxuBoit npupoasl (o K. Jlunuer)y, «JlecTHua >kuBbIX
cymectB (1o Jlamapky)», «Mexanu3m (GopMHUPOBAHUS PUCTIOCOOTICHUHN Y pACTEHUM M AKUBOTHBIX
(no Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsunay», «Haxoaku Y. [lapsunay,
«DopMbI 60pbOBI 3a cymiecTBoBaHUEY, «Ilopossl ronydeii», «MHOroobpasue KyabTypHBIX (GopM
Karyctel», «llopoabl TOMamIHMX >XUBOTHBIX», «Cxema oOpa3oBaHUs HOBBIX BUAOB (1o Y.
HapBuny)», «CxemMa COOTHOLIEHMS JBWXYIIUX CHJI 3BOJIIOLUN», «OCHOBHBIE TOJIOXKEHUS
CHUHTETHUYECKOM TEOPUH 3BOTIOLIUNY.

Tema 2. Mukpo3Bo/Ionus 1 €€ pe3yabTaThl

[omynsauuss Kak sJeMeHTapHas enuHuIa 5Botolui. COBpeMEHHBbIE METOAbl OLEHKU
TeHETUYECKOT0 pa3Ho00pasus U CTPYKTYPHI HONMy M. Mi3MeHeHne reHooH1a MOMyIISLUN KaK



2JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH TeHeTndyeckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (PaKTOphl (IBIDKYIIME CHJIBI) JBOJIONUH. MyTalMOHHBIN MpoIleCC.
KoMb6unatuBHas n3MeHYUBOCTb. Jlpeiid reHoB — ciydaliHbie HEeHATIPAaBICHHBIC N3MEHEHHS YaCTOT
ajutenedd B momynsiusax. DhdexT ocHoBarenss. Idpgdexm Oymuvliounoco copaviuka. CHudicenue
2EHeMUYeCcK020 pa3Hooopasus. npuyunsl u cieocmsus. Ilposenenue sgpgpekma Opetigha cenos 6
oonvuwux u manelx nonyaayuax. Murpanun. M3omsuus  momyssinMid: - reorpaduueckas
(mpocTpaHCcTBEHHast ), Onoiorndeckas (penpoayKTHBHAS).

EcrecTtBenHblli 0TOOp — HampaBistomuid (GakTop 3BOMOIUH. DPOPMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIMH, CTaOWIM3UPYIOUIMHA, paspbiBaroliuil (nu3pynTuBHbIN). [lomoBoit oT6op.
Bo3HUKHOBEHNE U 3BOJIIOLUS COLIMATILHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yabTaT MUKPOIBOJOLMHU. Bo3HMKHOBEHHE
npucrocoOIeHuil y opranuzMoB. ApoMop¢o3sl ¥ uanoaaantanuu. [Ipumeps! npucnocoOaeHui y
OpraHu3MoB: Mopdoioruueckue, (pU3NOIOTHUYECKHE, OUOXUMHUYECKHE, I[OBEIECHYECKUE.
OTHOCHUTENBHOCTH NPUCTIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yslbTaT MUKPOIBOJIOLUH.
WMzonsiums — xmroueBoit  (aktop BumooOpasoBanus. Ilytm m cmocoObl BHUI000pa30OBaHUS:
ajonaTpudeckoe (reorpaduyeckoe), CHUMIATPUYECKOe (IKOJOTHMUYECKOE), «MTHOBEHHOE)
(monumuon u3anys, rudopuan3anys). JJJIMTeIbHOCTh 3BOTIOIMOHHBIX TIPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOIOTHUECKOTO pa3HOO0pa3usl.

Pone 3BOmMOLIMOHHOM Ouojoruu B pa3padOTKe Hay4HbIX METOJO0B COXpaHEHHUs
O6nopa3zHooOpa3usi. MUKpPO3BOMIOLMS M KOIBOJIOLMS MApa3uTOB U UX X035ieB. MexaHU3MBI
(hopMUpOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM M CITOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanumn

[optpertsr: C. C. YerBepukos, 3. Maiip.

Tabauubl u cxembl: «MyTalMOHHAs U3MEHUYUBOCThY, «[lomynslnnoHHas CTPYKTYypa BUIaY,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBHKylIde CHIJIBI  3BOJIOLHNY,
«OKOJOTHYEeCKass M30JSIIMA TOMYJsuid ceBaHCKor Qopenu», «leorpaduyeckas H30JIALUSA
JUCTBEHHMIIBI CHOUPCKOM U JTUCTBEHHMIIBI AaypcKoiD», «[lomyasiuoHHbIE BOJHBI YUCIEHHOCTH
XMITHUKOB U XKepTB», «Cxema JAEHCTBHS €CTeCTBEHHOTo oTOopa», «Dopmbl OoprObI 3a
CYILLIECTBOBAHUE, «MHnycTpuanbHbIi MEJIaHU3M, «OKussie HCKOIIa€MBIE»,
«IlokpoBUTENBCTBEHHAsT OKpacKa >XUBOTHBIX», «lIpenynpexnaromas OKpacka >KUBOTHBIXY,
«Puznonoruueckue agantanumny, «lIpucnocobreHHOCTh OPraHU3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buga», «Bunsl-nBoitHukm», «CTpykTypa BHAa B npupoae», «CrocoOsl
BHo0oOpazoBaHus», «l'eorpaduueckoe BumooOpazoBaHWe TPEX  BUIOB  JIAHJBIIICH,
«DKOJOrHYeCcKoe BHUI000pazoBaHue BUAOB cuUHMIY, «[lomummonasl pactenuit», «KamycTHo-
PEeACUHBIN THOPUI.

OO6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesia NTHIl U 3Bepel ¢
MpUMEpaMU pa3IMYHBIX MPHUCIIOCOOJICHUM, Yydyena NTUI] U 3Bepeill pasHbIX BUJOB, repbapuu
pacteHuii OIM3KUX BUI0B, 00PA30BABIINXCS PA3IMIHBIMU CIIOCOOAMH.

JlabopaTtopHasi pa6ora «BrlsiBIIeHHEe H3MEHYMBOCTH Y 0COOCH OTHOTO BUIA.

JlaGopatopHass paGora «lIpucmocoOneHuss OpraHU3MOB M WX OTHOCHUTEIbHAs
11e7IeCO00Pa3HOCThY.

Jla6oparopnas padora «CpaBHeHHE BUIOB [10 MOPPOJIOTUUECKOMY KPUTEPUION.

Tema 3. Makpo3BoJiionus u eé pe3yJbTaThl
MGTOI[I:I HU3YUCHUA MAaKPO3BOJIIOIINN. IlaneoHTONIOrNYECKHE MCTOJbI U3YYCHHA 3BOJIIOLINN.
[lepexonubie popmbl U HUTOreHETHUECKHE Pl OPraHU3MOB.



buoreorpaduueckre meronasl uzydeHus osBomronuu. CpaBHeHue ¢uopbl U dayHb
MaTepUKOB U OCTPOBOB. buoreorpadudeckue obnactu 3eMiau. BUABI-9HIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTHYECKUE METOJbl MU3yYEHHUS 3BOJIIOLUU.
I'eHeTnueckne MeXaHM3MBbl IBOJIOIMM OHTOTEHE3a M IOSBICHUS 3BOJIOIMOHHBIX HOBIIECTB.
I'omonornuHbIe U aHAJIOTHYHBIE OpraHbl. PyTuMeHTapHbIe OpraHbl U aTaBU3MBL. MOJIEKYIISIPHO-
reHeTHYecKue, OHOXMMHMYECKHEe W  MaTeMaTHMYeCKhe METOJbl M3Y4YeHHs  DBOJIOLUU.
I'omonoruunsie reHsl. COBpEMEHHbIE METO/IBI TIOCTPOEHUS (PHITIOTEHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIIMX U SBOJIIOLINS TEHOMOB.

OO0mue 3akoHOMepHOCTH (IpaBwWia) d3BOJOUUHU. [Ipumyun  cmeHnvl  QyHKyuUl.

HeoOpaTtumocTs 3Bomonuu. AnantuBHas paauanys. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLMH.

JdemMoHcTpanuu

Ioptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkens.

Tabmupl 1 cxembl: «OUIOTEHETHYSCKUN PSJT JIOMIAAN», «APXCONTEPUKCY, «3BEPO3yObIe
smeps», «Creronedans», «Puanodurey, «CeMeHHbIe MAaMmOpOTHUKNY, «buoreorpadpudeckue
30HBI 3emiuny», «Jlpeid konTtuHeHTOB», «PenukThly, «HawanbHble cTaguu 3MOPUOHATBLHOTO
Pa3BUTHUS O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMYHBIE U AHAJIOTUYHBIE OPTraHb», «PyIMMEHTHD,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI 4YENOBEKAa M IIMMIMaH3e», «[JlaBHbIE HaIlpaBICHUS
3BOJIIOLIMNY, «O011IKE 3aKOHOMEPHOCTH 3BOIIOLIUI.

O6opynoBaHue: KOJUIEKIUH, repOapuy, MYJISDKA HCKONAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJSDKM TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYAHUMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIMH
HaCEKOMBIX.

Tema 4. [IpoucxoxneHue U pa3BUTHE JKM3HU HA 3eMiie

Hayunble THUMOTE3bl MPOUCXOXKIEHUS JKM3HM Ha 3emiie. AOHOreHe3 W MaHCIEepMUs.
JloHayuHble TPEICTaBICHUS O 3apOXKACHUU >KU3HU (KpealuoHHU3M). ['mmore3a MOCTOSHHOTO
CaMO3apOXKICHUs KU3HU U €€ onpoBepxeHue onbitamu @. Peau, JI. Cnamnannanuy, JI. [lactepa.
[IponcxoxaeHne Ku3HU U acTPOOUOIIOTHSL.

OcHOBHbIE 3Talbl HEOpraHUYeckon BomoLuK. [InanerapHas (reosoruueckas) 3BONIOLHUS.
XuMHUYECKasi HBOJIONMS. AOMOTCHHBId CHHTE3 OPTaHMYECKHX BEIECTB M3 HEOPTraHHMYECKHUX.
Omneir C. Mmnepa u I'. FOpu. O6pa3zoBanue moaumMepoB u3 MoHOMepoB. KoariepBaTHas runoresa
A. W. Omnapuna, runote3a nepsuyHoro OynaboHa JIk. XonnelHa, reHeTHuyeckas rumoresa I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. ['unbepra. @opmupoBanue MeMopan
Y BO3HUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emmum m metonsl €€ wun3yueHus. lckomaemple OpPraHMYECKHE OCTATKH.
I'eoxponomorusi u e€ Meroasl. OtTHOocHTeNnbHAsT W aOCOJIOTHAA  TEOXPOHOJIOTHS.
I'eoxpoHonOrMYecKas ImKajia: 0HbL, 3pbl, HEPUOBI, JTIOXH.

HavanbHable 3Tansl OpraHudeckou 3BOMOLMU. [losBIECHUE U 3BOIOLMS NEPBBIX KIETOK.
Oponronus Merabonu3zMa. Bo3HukHOBeHHe mnepBbIX 3KocucTeM. CoBpeMEHHblE MHUKPOOHBIE
OMOIUIEHKM Kak aHajJor mepBbIXx Ha 3emie coobmectB. CtpoMartonuthl. IlpokapuoTsl u
JyKapuOTBHI.

[TpoucxoxaeHne sykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHHE BUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC STambl SBOJIONWHU BBICIIUX pacTeHWid. OCHOBHBIE apoMOP(O3bI PACTECHUIA.
Brixon pactennii Ha cymry. IlosiBleHre ClIOPOBBIX pacTEHUN U 3aBOE€BaHNE MU CylIu. CeMEHHbIE
pacrenus. [IpoucxoxaeHue HBETKOBBIX PACTCHUM.

OcHOBHbBIE 3Tallbl 3BOJIOLUM KUBOTHOrO Mupa. OCHOBHBIE apoMOp(]O3bl >KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUMOB. IlepBbie XOproBbIE
KHUBOTHBIC. JKU3HB B BoJe. DBOMIONMS MO3BOHOYHBIX. [Iporcxoxnenne ampuOuii U penTuiIuii.



[Ipoucxoxxaenne MiekonuTamommMx W nrul. [IpuHnun xmoueBoro apomopgosza. OcBoeHue
0€CI03BOHOYHBIMU U TIO3BOHOYHBIMU KUBOTHBIMH CYIITH.

PazBuTne xu3Hu Ha 3eMiie MO 3paM U MEPUOJIaM: apXeu, TPOTepO30ii, MaIeco301, ME3030M,
KaiiHo30M. O0I1as XapakTepUCTHKA KJIMMATa ¥ Fe0JIOTMYecKHX rporeccoB. [losiBieHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBMSI M BIMSHHME Ha Ta30BBbIH COCTaB
aTMocdepsl.

MaccoBble BBIMUPAHMS — DKOJIOTMYECKHE KpU3HCHI npouuioro. IIpuunHbl U crneacTBus
MacCOBBIX BbIMUpaHUi. COBpEMEHHBIN YKOJOTUYECKHH KPHU3HC, ero ocoOeHHocTH. I[Ipobrema
coxpaHeHHs Ouopa3HooOpa3us Ha 3emiie.

CoBpeMeHHast cucTeMa OpraHn4yeckoro Mupa. [IpuHIMOBl K1accu(uKauin OpraHu3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIBI OPTraHU3MOB.

JdemMoHcTpanuun

[Toptpetsr: ®@. Penu, JI. Cnamnannanmy, JI. [Tactep, M. 1. Meunukos, A. U. Onapun, [x.
Xonpeitn, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita ©. Peauy, «Cxema onbita JI. [lacTtepa mo u3ydenuro
caMo3apokaeHusl ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «9Tanel HeopraHu4ecKkoi
sBomouny», «I['eoxpoHonoruyeckas mkanay, «HadanbHble 3Tanbl OPraHUYECKOW 3BOJIOLUNY,
«Cxema 00pa3oBaHUs SyKapuoT MyTéM cuMOuoreHe3ay», «Cucrema KuBoi npupoab», «CTpoeHue
BUpyca», «Apomopho3bl pacteHuit», «PunHnodure», «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokneTounble Bojpopocian», «Mxu», «llanopoTHukn», «l0l0CEMEHHBIE pPaCTEHUSY,
«Oprasbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApoMopdo3sl
KUBOTHBIX», «lIpocrelimmey, «Kumeunononoctueie», «llmockue depu», «HYineHUCTOHOTHEY,
«Pr10BI», «3emHOBOAHBIEY», «[Ipecmbikarommecsy», «IItuiey, «Miekonuraronme», «Pa3Burue
JKU3HU B apXeUCcKou spe», «Pa3BuUTHE XKU3HU B MPOTEPO30MCKOM 3pe», «Pa3BuThe XKU3HU B

NaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KAHHO30MCKON
spe», «COBpeMEHHasi CUCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repOapuy paCTCHHW pPA3JIMYHBIX OTACIIOB, KOJUICKIIMM HAaCEKOMBIX,
BJIQKHBIC IIpCHapaThbl XMBOTHBLIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIHWH HITIOKOXHX, CKECJICTHI
IIO3BOHOYHBIX JKUBOTHBIX, 4yyesla NTHUIl U 3Bepeil, KOIEKIUH OKaMEHEJOCTEeH, IO0JIe3HbIX
HNCKOITaCMBbIX, MYJISKN OPraHUYCCKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JjaGoparopHas padora «MogaenupoBanue onbitoB Mumiepa—tOpu 1o
U3YyYEHHIO AOMOT€HHOT0 CHHTE3a OPraHNYEeCKUX COCTUHEHUI B IEPBUYHOM aTMochepe».

Jlabopatopnass padora «l3yyeHue u omnHMcaHWEe HMCKOMAEMBbIX OCTaTKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTHyeckas padora «3yueHre ocoOEHHOCTEN CTPOEHHSI PACTEHUHN Pa3HbIX OTAEIOBY.
IIpakTnueckas padora «/3yyeHne ocoOEHHOCTEHN CTPOCHHS TO3BOHOUHBIX KUBOTHBIX).
Tema S. IIpoucxoxaeHue 4yeJI0BeKa — aHTPOIIOreHe3

Paznens! v 3a1aun aHTPOMOIOTUU. METOIBI aHTPOTIOTIOTHH.

CraHOBJICHHE TIPECTABICHUA O IMPOUCXOXKICHUU YEIOBEKa. PelMruo3Hbie BO33pEHUS.
CoBpeMeHHbIE Hay4HbIE TEOPHUU.

CxoncTBo yenoBeKka € OKMBOTHBIMH. CHCTEMaTHUECKOE TMOJOXKEHHE YeJIOBEKa.
CBugerenbcTBa CXOICTBA YEIIOBEKAa C JKUBOTHBIMU: CPaBHHUTEIBHO-MOP(HOIIOTHYECKHE,
AMOpHUONIOTHYECKUE, (DU3HOTIOT0-OMOXUMHUYECKHe, mMoBeaeHYeckre. OTIu4Ms dYeloBeKa OT
KUBOTHBIX. [IpAMOXO0KJIeHHE W KOMILICKC CBSI3aHHBIX C HHM TPU3HAKOB. Pa3BHTHE TOJIOBHOTO
MO3Tra ¥ BTOPOW CUTHAIBHOW CUCTEMBI.

JIBmxymue cuibl ((hakTopbl) aHTPOTIOTeHEe3a: OMOIOrHYecKue, corpanbabie. COOTHOIICHNE
OMOJIOTUYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.



OcHOBHBIE CTaJMH aHTpoIOTeHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHBI (IIPOKOHCYJIIBI) U
paHHUE MOHTUABI — OOIIUE MPEeNKH YeTOBEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKH —
JIBYHOTHE Mpeaku Jroged. UenoBek ymelnblid, IepBble U3TOTOBICHUS Opyaud Tpyna. UemoBek
MPSIMOXOIAIIUN W MEPBBIA BHIXOJ JIOJCH 3a mpeaensl Adpuku. UenoBek reinenbOeprekuii —
001IMi MPEeIOK HEAHAEPTAIBCKOTO YeJIOBEKA M YeJIOBEKa pa3yMHOTO. YenoBek HeaHAepTalbCKUil
KaK BUJ JIOJEH XOJOJHOro Kiumata. YenoBek pa3yMHBbIM COBPEMEHHOTO THMA, JIEHHUCOBCKUN
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoMukKa.

DBOJIIONMS COBPEMEHHOTO YeJoBeKa. ECTeCTBEHHBIN OTOOp B TOIMYNAIHUAX YeIOBEKa.
MyrtanuoHHbli npornecc u noauMopdusm. [lonmynsiroHHbIe BOTHBL, Apeiid TeHOB, MUTpALUS U
«3¢deKT 0OCHOBATESH B MOMYJISIUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacwl. [loHsTre o pace. bombiime pacel: eBponeougHas (eBpasuiickasi),
aBCTPAJIO-HErpOUIHAsl (3KBAaTOpUaJIbHAsA), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHCcKas). Bpemsa u
NyTHU pacceleHus uejaoBeka 1o IuiaHete. EauHcTBO yenoBeueckux pac. Hayunas
HECOCTOATENBHOCTD pacu3Ma. [IpucrnocobIeHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM OKpYXKarolei
cpenbl. BiusiHue reorpaduueckoil cpensl U apeiida reHoB Ha MOpPGHOJIOTHIO U (PU3HUOJIOTHIO
YeJI0BeKa.

MexXIucuuIuIMHapHble  MeToAbl B (u3uueckor (OMOJIOTMYECKOi) aHTPOIOJIOTHH.
OBOJIOMOHHASA  AQHTPOINOJIOTMST M NaJICOAHTPOINOJOIHSl  YEJOBEUYECKHX  MOIYJISLMMA.
buoconmaneHple  WccienoBaHWS ~— OpUpPOABI  YesoBeka.  McciemoBaHue — KO3BOJIOLMH
OMOJIOTUYECKOT0 M COLIMATBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. lapBun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuuer u  cxembl: «MeTOAbl  aHTPOIOJIOTUMY», «[OMOBHOW MO3r  ueJIOBEKay,

«YenoBexooOpa3Hbie 00€3bsHBDY, «CKENeT YenoBeKa U CKeJeT MMMITaH3e», «PyTuMeHThI 1
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOIEHE3a», «OBOJIIOLMOHHOE JIPEBO  YEJIOBEKA,
«ABcTpanmonurexky», «YenoBek yMenbiin», «HeaoBek npsiMOXOoasmuiny, «JIeHUCOBCKUN YEI0BEK
«Heanpepranbupy, «KpomanboHib», «lIpenku uemoBeka», «ITambl 3BOJIIOIUU YEIOBEKay,
«Pacsl yenoBeka».

O6opynoBanue: MyJISDKU OKaMEHENIOCTeH, IPEeIMETOB MaTepUalbHON KYJIbTYpPhI MIPEAKOB
4eloBeKa, penpoaykiuu (hotorpadun) kapTuH ¢ MUDOTOTHISCKIUMH U OUOIEHCKIMHE CIOKETaMU
MIPOUCXOXKACHUS 4YelloBeKa, (poTorpaduu HAXOAOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJEeT
YeJI0BEeKa, MOJENIb Yepera 4YejloBeKa U Yepena IMIMMIaH3e, MOJEIb KUCTH YeJIOBeKa M KUCTH
LIMMIIaH3€, MOJEININ Topca MPEAKOB UeIOBeKa.

JlabopaTopHnasi pabGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS CKeJIeTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM.

HpaKTH‘leCKaﬂ paﬁoTa ((HBy‘-IeHI/IC AKOJIOTUYECKHUX aJallTallui YeJIOBEKay.

Tema 6. IKo0JI0rUsi — HAyKa 0 B3AaHMOOTHOILIEHUSIX OPraHM3MOB M HAJJOPraHU3MeHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxneHue W pas3BuTHE dKosoruu B Tpynax A. I'ymGombara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaum skosioruu. CBsizb
9KOJIOTMH C APYTUMU HayKaMH.

Mertoap! skonoruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJOTHH: HNPUPOAHBIE U
nabopatopHbele. MoienupoBaHue B SKOJIOTHH. MOHUTOPUHT OKPYXKAIOMICH CPENbl: JTOKAJIbHBIH,
pPETMOHABHBIN U I7100aIbHbIH.

3HaueHUEe 3KOJOTMYECKUX 3HAHUU MJIs 4YeJOoBEeKa. DKOJIOTMYECKOE MHPOBO33PEHUE KakK
OCHOBA CBf3€H uenoBeyecTBa C MNpUPOAOH. DPOPMHUPOBAHUE DKOJOTMYECKOW KyJIbTYpPHl U
9KOJIOTMYECKON IPaMOTHOCTH HACEJIECHUS.

JdemMoHcTpanuu



Ioptpetsl: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuupl u cxemsl: «Pa3nensl sxonorum», «MeToasl 3kosoruny, «CxemMa MOHUTOPHHIA
OKPY’KaIOILEH CpeIbI».

JlaGopaTopHas padora «/I3yueHue METO0B FKOJIOTMUECKUX UCCIIEI0BAaHUII.

Tema 7. Opranusmsl 4 cpeia 00UTaAHUS

Okonoruyeckue (akTopsl W 3aKOHOMepHOcTH ux fAeiictBus. Kriaccuduxarms
JKOJIOTHYECKUX  (DakTOpoB:  abuOTHYECKHe, OHOTHYECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JIeUCTBUS IKosornueckux gakropos. [IpaBuno munumyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTh. IBpUONOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuoruueckue (axtopsl. CBeT kKak skojorudeckuii paxrop. [IelicTBUEe pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. ODKOJIOTMUYECKHE TIpPYMIbl PACTEHUH U >KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUTHAJIbHAS poiib cBeTa. DoToneproausm.

Temneparypa kak 3kojoruyeckuil gaxrtop. JledicTBue TemmnepaTypbl Ha OpPIaHU3MBI.
[lolikunoTepMHbIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxxnocts kak skosorudeckuit dakrop. [lpucnocobneHus: pacTeHuii K MOIIEPKaHUIO
BogHOTO Oamanca. Kmaccudukamus pacTeHuil 1o OTHOIICHHWIO K Boje. IlpucmocoOneHus
YKUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYILIHAas, MOYBEHHAs, TIyOWHHAas
MOJIMOYBEHHAs, BHYTPHOpraHM3MeHHasA. DU3UKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOUTaHHUs
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K )KU3HU B pa3HbIX Cpelax.

buonornueckue putmel. BHeniHue n BHyTpeHHUE puTMbl. CyTOUHBIE U TOJAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

Kuznennvsie ¢opmbl opranu3moB. [lonstue o xusHeHHOU (opme. KuszHeHHble (HOPMBI
pacTeHMi: NepeBbs, KYCTapHUKHM, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpPAaBbl.
KuzHeHHble QOpPMBI KUBOTHBIX: THUAPOOMOHTHL, T'€OOMOHTHI, a’3pOOMOHTHL. (OcOOEHHOCTH
CTpoeHUs 1 00pa3a >KU3HHU.

buotnyeckne  ¢dakropel. Buasl OMOTHUECKMX  B3aMMOJACHUCTBHI:  KOHKYpPEHIMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, Koomnepanusi, MyTyaju3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO, HaxjeOHMYecTBO). Herpoduueckwe  B3auUMOACHCTBUSA  (TONHUYECKHE,
dopuueckue, (adpuueckue). 3HaUCHUE OMOTHYECKUX B3aMMOJCHCTBHM I CYIICCTBOBAHHS
OpraHu3MoB B cpezie oOuTanus. [IpuHIUN KOHKYPEHTHOT'O UCKITIOYEHHUSI.

JdemMoHcTpanuu

Tabnuubl 1 cxeMbl: «IKoNOrnYeckre GakTopb», «CBETOBOM CHEKTP», «IKOIOTHUYECKUE
TPYIIIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TE€IIOKPOBHBIE JKUBOTHBIEY, «XOJI0JHOKPOBHBIE
KHUBOTHBIEY», «DU3NOIOrnYecKkue afanTaiuu >KUBOTHBIX», «Cpeapl oOMTaHUS OpPraHU3MOBY,
«buonornyeckne putMbl», «Knu3HeHHbIe GOPMBI pacTeHUi», « X Ku3HeHHbIe (HOPMBI KUBOTHBIXY,
«IJKOCHCTEMA MIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHCTEMA XBOMHOrO Jieca», «llemu nutaHus»,
«XumHuuectBoy, «Ilapazutuzmy», «KonkypeHuus», «Cumomos», «KommeHcammzm».

O6opynoBanue: TepOapuu pACTCHUH W KUBOTHBIX, IMPHUCTIOCOOJCHHBIX K BIHSHHUIO
pa3IMYHBIX  OSKOJOTHYECKMX  (aKTOpoB, Tepbdapuu  CBETOTIOOMBBIX, TEHENOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHHH, CBETONIOOMBEHIC, TECHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHus1, repoapun U KOJUIEKIIMH TETUIOMOOUBBIX, 3MMOCTONKHUX, MOPO30YCTOMYHMBBIX PACTCHUH,
yyyejga NTULl U 3Bepei, repOapuu pacTeHU, OTHOCALIMXCS K rurpoputam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHSI JAHHBIX TPYIII, KOJUIEKIIUHU )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbapud M KOJUIEKIIMM PACTEHUH M IKUBOTHBIX, OOJNaJaloluxX 4YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBUH JKH3HHM, TepOapuu M KOJUICKIHU
pacTeHH U )KUBOTHBIX Pa3IMUYHBIX )KU3HEHHBIX (POPM, KOJIJIEKLIUHU KUBOTHBIX, YUaCTBYIOIIUX B



PAa3INIHBIX GI/IOTI/I‘-IGCKI/IX B3aHMOﬂeﬁCTBHﬂX.
JlaGopaTopHas padora «BbIsiBICHHE PUCTIOCOOICHHUN OPTaHU3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi paGora «BpIIBIEHHE TPHUCIIOCOOJICHHI OpPraHU3MOB K BIIMSHUIO
TEMIIEPATypPbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTHM DPACTEHHH M3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. Dkosiorust BUA0B ¥ MOMYJISIUA

DKOJOTUYECKUE XapaKTePUCTHKHU momyisiiuu. [lomynsanus kak Ouojorudeckas cuctema.
Pons HeomHOpomHOCTH cpenbl, GU3HUYECKUX OaphbepoB M OCOOEHHOCTEH OWOJIOTHH BHIIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOMN CTPYKTYpPHI nonyisiuil. OCHOBHBIE MOKA3aTeNN MOMYJIAIINN:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAsl M TOJIOBas CTPYKTYpa, POXKIA€MOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIHSL.

DKoJioruueckas CTpykrypa mnonyiasnud. OleHka YHUCIEHHOCTH TOmyJsuud. J(nHamuka
NoNyJsAluU U €€ peryisiius. buotTndeckuit moTeHnuan nonyssiuu. MojenupoBanue JMHAMUKH
nonyJsiiuy. KpuBbie pocTa YMcIeHHOCTH Tomyssiiuu. KpuBble BeDKMBaHUS. Perymsmus

YUCIIEHHOCTH TOMYJISIIAIA: POib (AaKTOPOB, 3aBUCAINIUX W HE 3aBUCAIINX OT IUIOTHOCTH.
Dkonornyeckue crpateruu BuaoB (- u K-crparerun).

[lonsiTue 00 »SKonormueckod Huie BHUAA. MecrtooOuTanwe. MHOroMepHas MOJEhb
skosiornyeckot Humm Jx.M. Xatunncona. Pasmepsl s3xonornyeckoil Humu. [loTeHnmansHas u
pealn30BaHHAas HUILIU.

Bun kak cucrema mnomynsuui. Apeanbl BUAOB. BUIBI M MX KU3HEHHBIE CTPATETHUU.
DKOJIOTHYECKHUE SIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUSA W MUIpPAIlMH JKUBOTHBIX. bHOJOrMYeckrue HHBA3UU
Yy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

IToptpert: 1. . XaTumuHCOH.

Tabmuier 1 cxeMbl: « DKOJIOTHUECKHE XapaKTEPUCTUKH TOMyIsuuny, «[IpocTpancTBeHHas
CTPYKTypa mnomyisiuuny, «Bo3pacTHele mNHpaMuabl NONyJISun», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM PaA3IMYHBIMU OpraHuzmMamm», «Mogenb skonormdyeckor nHumm JIx. W.
XaT4uHCOHA).

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIINH KUBOTHBIX.

JlaGopaTopHas padora «[Ipucroco6iieHus CeMsH pacTeHU K pacCeICHUION.

Tema 9. DKoJ10rusl CO00UIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsi3U MEXIy OpraHH3MaMu B
ouoleHose.

Dkocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIUOHANBHBIE OJIOKU
OpPraHMU3MOB B JKOCHCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, PeAyLeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. A6uornyeckue OJIOKH dKocucTeM. [I0UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopot BemecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE TIOKa3aTeNH 3KOCHCTEMbI. broMacca 1 mpoayKIus. DKOJIOTHYECKHE THPAMUIBI
yucell, 0MOMacChl U YHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpouiku. @nykmyayuu. HanpapieHHble
3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKIlecCHM. [lepBUYHBIE M BTOPUYHBIE CYKIIECCUM U HMX
NMPUYMHBL. AHTPOTIOTEHHBIE BO3JECUCTBHS Ha CyKieccud. KiuMmMakcHOe COOOIIeCTBO.
buopasnoobpasue 1 moaTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[IpuponHble KOCUCTEMBI. JDKOCUCHEMbL 03ED U peK. DKOCUCTEeMbl MOpeU U OKeaHos.



Oxocucmemvl myHOp, 1ecos, cmenell, NyCMulHb.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI.  ATrpo3KOocUcTeMa. ArponeHo3. Pazmuuus  mexnay
aHTPOIIOT€HHBIMU U MPUPOIHBIMU HKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opoackas ¢iopa u ¢payHa.
CunanTponu3zauus ropojackoid ¢ayHsl. buonormueckoe U XO3SHCTBEHHOE 3HAYEHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv xackaonozo sghghexma u 6u006-30uhukamopos (kiouesvix 6uU008) 8 QYHKYUOHUPOBAHUU
skocucmem. [lepeHOC PHEPrUU M BEIIECTB MEXKAY CMEKHBIMHM JKOCHUCTEMAaMH. Y CTOMYHMBOCTH
OpraHU3MOB, MONYJISLIUM M HSKOCUCTEM B YCIOBUSAX €CTECTBEHHbIX U aHTPONOIE€HHBIX
BO3JICHCTBHUI.

Mexanuszmvr  8030eticmeus 302pﬂ3HeHu12 PA3HBIX  MUnoe Ha Cy60p2aHu3M€HHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHO6bl IJKOJ02UUECKO20
HOPMUPOBAHUA ARMPONOCEHHO20 6030€elCmeUs. MeTOJIOJ'IOFI/ISI MOHHUTOPHUHI'a €CTCCTBCHHBIX W
AHTPOIIOTCHHBIX 3KOCUCTEM.

JdemoncTpanuu

[loptpert: A. JIx. Tencnu.

Tabnuubl u cxemsl: «CTpykTypa OuoLEeHO03a», «DKOCUCTEMA IHUPOKOJIUCTBEHHOTO JECay,
«QKocucTeMa XBOMHOro seca», «DyHKIMOHAIbHBIE TPYINbl OPraHU3MOB B JKOCHUCTEMEM,
«Kpyrosopor BemectB B 3Kkocucteme», «llemn mnuTaHus (mactOuIIHAs, JETPUTHAs)»,
«DKOJOruyecKas MupamMmuaa yucemn», « IKoJorudeckas nupaMuaa 6uomacco, « IKoI0ruyeckas
nupamuia sHeprun», «OdpazoBanue 6onoray, «llepBuunas cykueccus», «BoccraHoBieHue neca
1ocje noxkapa», « JKocucTemMa 03epay», «ArpoueHos», «Kpyropopor BelecTB ¥ HOTOK SHEPTUU B
arpoueHose», «lIpumepsl ypboskocucTem.

O6opynoBanue: repOapuy PacTCHHI, KOJUICKIIMUM HACEKOMBIX, dydelia ITHI[ U 3Bepei,
repOapuu KyJIbTYpHBIX U JUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJIENIb YKOCHCTEMBI.

IIpakTnueckas padora «3ydyenue u onucanue ypOo0o3KOCUCTEMBI.

JlabopaTtopnasi pa6ora «/3ydenne pazHooOpas3usi MEITKUX MOYBEHHBIX YJIEHUCTOHOTUX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeus «OKCKypcHsl B TUIMYHBINA OuoreoueHo3 (B 1yOpaBy, Oepe3HsK, €JbHHK, Ha
CYXOZOJbHBIA WM MOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

IKCKypcHs «IKCKYpCHs B arpOdIKOCUCTEMY (Ha 110JI€ WIH B TEIUNINYHOE X031 CTBO)».

Tema 10. Buocdepa — riodaabHasi IKOCHCTEMA

buocdepa — obmerutanerapnas o0osouka 3eMid, A€ CYIIECTBYET MM CYIIECTBOBAJA
Ku3Hb. PazButHe npencrabiennii o 6nocdepe B Tpynax J. 3rocca. Yuenue B. WM. Bepraackoro o
6uocdepe. O6mactu 6uocdeps! u e€ cocran. JKuoe BeriecTBo 6Mochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsl Ouocdepbl. OcobeHHOCTH OHOChEPH KaK riIo0anbHON
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouocepe. KpyroBopoTsl Bemects U
OMOreoXMMHUYECKUE IIUKIIBI (YTiaepo/ia, a3oTa). PUTMu4HOCTS siBeHui B Ouocdepe.

3oHanbHOCTh OHOochepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYILIU: TYHIpa, XBOIHbBIE
jeca, CMEIIaHHbIe M IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI, IyCTBIHU, TPOIMYECKUE Jeca,
BBICOKOTOpBsi. Kitumat, pacTUTENIbHBIN U )KUBOTHBIM MUp 6MoMOB cymn.CTpyKTypa U QyHKIHS
JKUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANIa U OnochepHBIX HYHKITUH.

JdemMoHcTpanumn

IToptpetsr: B. 1. Bepnanckuii, J. 3rocc.

Tabnuue! u cxemsl: «I'eocheprr 3emnn», «Kpyrosopot a3ora B nmpupone», «Kpyrosopor



yriaepojia B mpupojae», «KpyroBopot kuciopoza B npupojie», «KpyroBopor BoAbl B IPUPOIE»,
«OcHoBHBIE OMOMEI cymny, «Knmumatuueckue nosica 3emnny, « TyHapay, «Taiira», «CMenranHbIi
necy, «lllupokonucTBeHHbIH necy, «Ctenby, «CaBanHay, «IlycToiHsay, « Tponudeckuit gecy.

ObopynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH )KUBOTHBIX.

Tema 11. YesioBek U OKpYy:KaOIIAs cpeaa

DKOJIOTHYECKUEe KPHU3UChl W UX MpHUMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsisHeHUE BO3yLIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOJIHOM cpeibl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHnue kimMmara.

AHTpPONOreHHOE BO3/ICHCTBUE HA PACTUTENBHBINA U )KUBOTHBIN Mup. OXpaHa pacTUTEIHHOTO
U SKUBOTHOTO Mupa. OCHOBHBIE NPHUHIMIIEI OXpaHbl mpuponabl. Kpacuele kuuru. Ocobo
oxpansiemble ipupoHbie Tepputopun (OOIIT). borannueckue caabl U 300JI0rMUECKUE TapKH.

OcHOBHbBIE TPUHLIUITBI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPUPOABL. PanmonansHoe
MIPUPOIONONIB30BAaHNE M COXpaHEHHE OHOJIOTMYECKOro pa3HooOpasusa 3emuu. OOwue
3aKOHOMEPHOCTH II00ATBHBIX SKOJIOTMYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOATHBIE MTOCIEICTBUS.

PazButne MeETOJOB MOHHUTOPHHTA PAa3BHTHSl OIACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuvie ucciedoganuss nepexooa K pecypcocbepeearowell U KOHKYPEHmMOCNnoCoOHOU
snepeemuxe. buonozuueckoe pasnoobpaszue u buopecypcol. Hayuonanvnvle ungopmayuonvie
cucmemvl, obecneuusarouue O00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OCHOBbL HIKOpeaOUTUMAYUU IKOCUCTEM U CNOCOD08 DOPbOLL ¢ OUONOBPENCOCHUSMU.
Pexoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCTEM.

JdemMoHcTpanumn
Tabauubr w  cxembl: «3arps3HeHue atMochepb», «3arps3HeHue THIPOCchepbD»,
«3arpsizHeHue nouBb», «IlapHukoBbIi 3¢ ek, «Ocobo oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY,
«Mopenu ynpasisieMoro Mupa.
Oo6opynosanue: pororpadun OXpaHsIEMbIX PACTEHUH U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepannu, KpacHoil KHUTH perHoHa.



INIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'HN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOY4YaIOLIMMHUCS
IpOTpaMM CPEAHETO O0MIEro 00pa30BaHMA: JIMYHOCTHBIE, METAIIPEIMETHBIE U TIPEAMETHBIE.

B cTpyKType JTUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS NMPOrPaMMBbl MO OMOJIOTUH BbIAEICHBI
CIIEJYIOIIME  COCTaBJISIOIIME: OCO3HAHHME OOYYAIOIMMHCS  POCCUHCKOM  TpakIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOOIIPENEICHHUIO,
Hanuuue momueayuu K OOyYEHHIO OWOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHHX
yOex1eHUi JINYHOCTU Ha OCHOBE KIIIOUEBBIX LIEHHOCTEM M MCTOPUYECKUX TPAAULMHA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOLIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATEIBHOCTH  LIEHHOCTHO-CMBICJIIOBBIMM  YCTAaHOBKAMM, IPHUCYIIMMH  CHUCTEME
Ouojoru4yeckoro  oOpa3oBaHUs, Haluuue  NPAGOCO3HAHUSA  DKOJIOTUYECKOW  KYJBTYpHI,
cnocobHocmu cmagumy 1EIU U CTPOUTh KU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTUU JAOCTUTAIOTCS B €IMHCTBE
yu4eOHOW M BOCIMTATENbHON JAESITEIBHOCTH B COOTBETCTBUM C TPAJAULUOHHBIMU POCCHUHCKUMU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JIyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, NPUHITHIMU B
o0ImiecTBe NpaBWIAMH W HOPMAaMM IOBEACHUS W CHOCOOCTBYIOT MpoIieccaM CaMOIIO3HAHMSA,
CaMOBOCIIUTaHUS U CaMOPa3BUTHSI, Pa3BUTHUS BHYTPEHHEHN MO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBOKEHMS K 3aKOHY M IPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapllieMy MOKOJIEHUIO, B3aUMHOIO
YBa)XEHUs, OEpEe)KHOro  OTHOLIEHHWS K  KYJIbTYPHOMY  HAclIeAUd U TPaJuLUsaM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoit denepannu, MpUPOIE U OKPYKAIOIIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOro npenmMera «bronorus» MomKHBI OTpaXxaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
NO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpUEHTAllui, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHHH, COOTBETCTBYIOIIUX TPAJUIHOHHBIM IIEHHOCTSM pPOCCHICKOro oOIiecTsa,
paciMpeHue >KU3HEHHOI'O OINbITa M OIbITa JIEATEIbHOCTH B IPOLECCE pealu3aldl OCHOBHBIX
HarpaBJIeHUI BOCIIMTATEIILHON 1€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaaIaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MMO3MLMU OO0y4aromerocss Kak akTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOT0 OOIECTBA;

OCO3HaHHME CBOUX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOM JESATEIBbHOCTH NPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHnH yueOHbIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEAENSITh COOCTBEHHYIO TIO3WILMIO 10 OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE  YUUTBIBAaTh B  CBOMX JICUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIeH C pa3HbIMU YOeXKICHUAMHU, KYJbTYPHBIMU EHHOCTSIMHU U COLUATIbHBIM
HOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOT'O BBIMOJHEHUS Y4YeOHBIX,
[IO3HABATENbHBIX M MCCIIEJOBATENBbCKUX 3ajjad, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHUIO
OIIIOHEHTOB NPHU 00CYKJICHUH CHOPHBIX BOIIPOCOB OHMOJIOTMUYECKOTO COJIEPIKaHMS;

TOTOBHOCTb K TYMaHUTAPHOHN U BOJIOHTEPCKOM IEATEIBHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOopMUPOBAHHOCTh POCCUHUCKON IPaXkIaHCKOW UJICHTUYHOCTH, MTATPUOTHU3MA, YBAXKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PomauHONM, ropaocTv 3a CBOM KpaH, CBOXO
Ponvny, cBOH S3bIK M KYJIBTYpY, IPOILJIOE U HACTOSIIEE MHOTOHAI[MOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIIEAUIO U MAMSATHUKAM [TPUPOJbL, JOCTHKEHUSIM
Poccum B Hayke, HCKyCcCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;

CIIOCOOHOCTB OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTUH,
MOHMMAaHMs 3HAYeHHs OHWOJOTMM B TO3HAHMM 3aKOHOB MPHUPOJABI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT'0 O0IIEeCTBa;

uzeiiHas yoe:xx1EHHOCTh, TOTOBHOCTH K CIYXEeHHMIO U 3ammTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, ODUEHTUPYSICh Ha
MOPaJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJia B MOCTPOCHHE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO CEMbH HA OCHOBE OCO3HAHHOTO
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPaIULUSIMU HapoaoB Poccuu;

4) 3CTETHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOILICHHI;

ITOHMMAaHHE HIMOLMOHAIBEHOTO BO3/1€UCTBUS KUBOW IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaXEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH
KadecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usmyeckoro BocmUTaHHSA, (OPMHUPOBAHHA  KYJABTYPHl  3[0POBbSI MW
3MOLMOHAJIBHOIO 0JIArONOJIyYHsi:

MOHMMAaHKE U pealn3alus 3I0pOBOro U 6e30macHoro odpasa >kKU3HH (30pOBOE MUTAHUE,
COOJIO/IEHNE TUTHUEHUYECKUX MPAaBWII M HOPM, COAIaHCHPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynspHasi (¢u3nyeckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOIIICHHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/10POBBIO;

MOHMMaHWE WEHHOCTH NPaBWI WHAMBUIYAIbHOTO W KOJUIGKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIFOACH;

OCO3HaHME MOCIEICTBUI M HEMpPUATHS BPEAHBIX NPUBBIYEK (YHNOTpEOJEHUS aJKOIoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTB K aKTUBHOM JI€SITEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAMPaBIEHHOCTH,
CHoCcOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATh TAKYIO 1€ TEIbHOCTB;

UHTEpEeC K Pa3iu4HbIM chepaMm NpodecCHOHANBHONW JesTeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIH BbIOOpP Oynyiiel mpodeccuu 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO Ha MPOTSIKEHUU BCEH
KU3HH,

7) 3K0JIOrHYeCcKOro BOCIUTAHMA:

9KOJIOTMUYECKH Lie1eco00pa3HOe OTHOIIEHUE K NMPUPOJE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS;



MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJBTYPHI: MPHOOPETEHHE ONbITa IUIAHUPOBAHHS
MOCTYIIKOB M OIICHKH MX BO3MOYKHBIX TIOCJIEIICTBUH [T OKPYKAIOIIEH CPeIbl;

OCO3HaHHUE TJIO0ATBHOTO XapakTepa AKOJIOTHYECKUX IMpoOJIeM M IyTell HX PpeIIeHHS;

CHOCOOHOCTh UCIIONB30BAaTh NPUOOpETAaeMble MPU U3yYCHUH OMOJIOTUU 3HAHHUSA U YMEHUS
MPU PEUICHWH TPOOJIEM, CBS3aHHBIX C PAIMOHAJIBHBIM IPHPOJIOINONB30BAaHIEM (COOIIOICHHE
IpaBWJI TMOBEJCHUS B NPHPOJE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HETPUSATHE JCHUCTBHUHA, MPHHOCIIINX BpEI OKpYXKAroImeHd MPHUPOIHON cpene,
yMEHHE IPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYECKUE MOCIEACTBUS MPEIIPUHIMACMbIX
JEUCTBUM U NPEJOTBPALLATD UX;

HAJIMYHE PA3BUTOTO SKOJIOTMYECKOTO MBIIIICHHUS, JKOJOTHYECKOW KYJIbTYPHI, OIBITA
JESATENIBHOCTH  OKOJOIMYECKOW HANpaBJICHHOCTH, YMEHHS pPYKOBOJICTBOBAaTbCSI UMM B
MI03HABATEIbHOW, KOMMYHUKAaTHBHOH W COIMAJIbHON NpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAaKTHYECKOHN eATETbHOCTH SKOJIIOTHUECKOH HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKd W OOLIECTBEHHOW TPAKTHKH, OCHOBAaHHOTO Ha JHajJore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJHUKYIBTYPHOM MHUDE;

COBEPIIIEHCTBOBAHHE S3BIKOBOW M YNTATEIHCKOW KYJIBTYPHI KaK CPEJICTBA B3AaUMOJICHCTBUS
MEK/1y JIIOJJbMH U TIO3HAHUS MUDA;

MOHMMaHHe Crenu(uKH OUOJOTHMHM KaK HAayKH, OCO3HaHHUS €€ poiu B (HOPMUPOBAHHH
paIMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3AaHUHN [IEJIOCTHOTO MPECTABICHHUS 00 OKpYKaoIIeM
MHpE KaK O eIWHCTBE TPHPOJbI, YEIOBEKa W OOIIecTBa, B IO3HAHWUH TPHPOIHBIX
3aKOHOMEPHOCTEH U PEeIICHUH MTPOOIEM COXPaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH ISl COBPEMEHHOW IMBHIIM3AINH: 00ECTICUCHHUS
HOBOTO YPOBHS Pa3BUTHSI MEIUIMHBI, CO3/aHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA IMTyTEH BBIXO/A U3 TII00ATBHBIX
9KOJIOTMYECKUX MPOoOJIeM B 00ecrieyeHus nepexoja K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIEHOMY
WCTIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TIOJTYYCHUH OMOJOTWYECKUX 3HAHWHA B IIEJISIX MOBBIIICHUS OOIIeH
KyJAbTYpBl, €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()yHKIHMOHAILHON
rpaMOTHOCTH 0OyJaromuxcs, GopMupyeMoi pu n3ydeHur OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHMWS, HCIOJNB3YEMBIX B ECTCCTBCHHBIX HAyKax,
CHOCOOHOCTH HCHOJb30BAaTh IOJIydyaeMble 3HAaHUS Ul aHajdu3a W OOBSCHEHUS SBICHHUM
OKpY)KAaIOMIET0 MHpa M TPOHCXOIMINX B HEM HW3MEHEHW, YMEHHE JenaTh O00OCHOBaHHEIC
3aKJIIOYEHHUsS Ha OCHOBE HAYYHBIX (DaKTOB M HMMEIOMIMXCS JAHHBIX C IEJbI0 TOJy4CHUS
JIOCTOBEPHBIX BHIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIONIB30BAaTh OHMOJIOTWYECKHE 3HAHMS U PEUICHHUS
po0JIEM B pealTbHBIX KU3HCHHBIX CUTYaIUsX;

OCO3HaHME IIEHHOCTU HAay4YHOH JIEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOECKTHYIO U
MCCIIEIOBATENILCKYIO EATENFHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpPa30BaHHIO, K
aKTHBHOMY TIOJIy4CHUIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBUM C >KU3HCHHBIMHU
NOTPeOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pe3yJIbTaThl OCBOCHUsS Y4eOHOTrO mpeamera «BHONOrHsy» BKIIOYAIOT:
3HauYuMBble 111 (OPMUPOBAHUS MHPOBO33PEHUS  OOYYAIOIIUXCS  MEXIUCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IeHAYYHbIE TOHATHUS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienu(uKy METOJI0B ITO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOLIECC, CUCTeMa, HAy4YHbIH (DAaKT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, MUCCIIEOBAaHUE, HAOIIOACHUE, M3MEpPEHHE, IKCIIEPHUMEHT M JIPyrue); YHUBEpPCAIbHBIC
ydeOHble neicTBHsl (TI03HABaTeIbHbIC, KOMMYHHUKATHBHBIC, PETYISTUBHBIE), 00€CIIEUNBAIOIIIE
(dhopmupoBanne (GyHKIHMOHATHHONH TPAMOTHOCTH M COLMAIHHOW KOMIIETEHIIMU OOydaroluXcs;
CIIOCOOHOCTH oOyuarommxcs HCII0JIb30BaTh OCBOCHHBIC MEXKIUCIUTIITHHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUSA W YyHUBEpCalbHbE Yy4eOHble [EWCTBUS B IIO3HABATEIbHON U
COLIMAJIbHOM ITPAKTHKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YpPOBHE CpeIHET0 oO0mero oOpa3oBaHUs Yy
oOyuaromerocs O0ynyT copmupoBaHbl MO3HABaTeNIbHbIE yHHBEpCAJIbHbIE Y4eOHBbIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YyueOHBIC JEHCTBUS, pETYISTUBHBICE YHHUBEPCATHHBIC
y4eOHBIE JeCTBUS, COBMECTHAS JCSITEIBHOCTb.

MeTtanpeaMeTHble pe3ylbTaThl OCBOEHHUSI MPOTpaMMbl CpeAHEro oOIero o0pazoBaHUS
JIOJKHBI OTPAXKATh:

OBiaieHne YHUBEPCAJbLHBIMU Y4eOHBIMU MO3HABATEIbHBIMHU 1€l CTBUSIMH:

1) 6a3oBbIe JIOrHYeCKHe AeCTBHUSI:

CaMOCTOATENIFHO (OPMYIHPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUH 3HAHUI MPUEMBI IOTHYECKOTO MBIILJICHUS (aHAIN3a, CHHTE3a,
cpaBHeHUs, Kiaccupukanuy, 0O0OOIIEHHUS), PACKPBIBATH CMBICT OWOJOTHYECKUX IOHSATHHA
(BBLOEISTH UX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATh CBSA3H C APYTUMU NOHATUAMH);

OTIpEeAeNATh IENH NEATeTbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUH WX JOCTUKCHHS,
COOTHOCHTD PE3YJIbTaThl ACSITEIBHOCTH C TOCTABJICHHBIMH 1ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHMYECKHE MOHATHS Il OOBsICHEHHs] (PAKTOB W SIBJICHHM >KUBOI
MIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIyKTHBHBIE, ICTYKTHBHBIC, 10 AHAJIOTHH ), BEISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMATPUBAEMBIX SIBICHUAX, (POPMYTUPOBATH BBHIBOJABI U
3aKIIIOYCHHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHbIE CPECTBA JJIsl MPEACTABIICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHUN B H3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMH Pa3HOTO Poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH peUIeHUs MPOOIEeMbI ¢ YUETOM aHaIN3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKH MOCJEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBATh M BBIMONHATE PA0OTy B YCIOBHUSIX PEAIBHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KUZHEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE AeHCTBUSI:

BJIJIETh HAaBBIKAMU Y4E€OHO-HMCCIIETOBATEILCKOW M MPOCKTHOM AESTEIbHOCTH, HaBBIKAMHU
paspernieHus: npodseM, CoCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEJIbBHOMY HMOUCKY METOOB
peleHus MPaKTHYECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;



UCIOJb30BATh PA3JIUYHBIE BHUJBI JCSATEIBHOCTH IO TOJXYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpIpETANY, PeoOpa30BaHUI0 M NMPHUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCJE IPH
CO3/1aHMM y4EOHBIX U COLIMANIBHBIX IPOEKTOB;

(hopMHUpOBATh HAYYHBIA THUIT MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJIOIHEN, KIIFOUEBBIMU
MOHATUSIMU B METOJIAMU;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3a7a4ll B OOpa30BATEIHHOU ACATEIBLHOCTH WU
AKHU3HEHHBIX CUTYaIUX;

BBISBIISITh TIPUYUHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3UpOBATh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ pelleHus], HaXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX YTBEP)KICHM, 3a1aBaTh
napaMeTpbl U KPUTEPUU PELICHNUS;

aQHAJIM3UPOBATH [TOJIYYEHHBIE B X0JI€ PELICHUS 3a/1a4l Pe3yJIbTaThl, KPUTUUYECKH OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLECTBIIATh LIE€JICHAIIPABICHHBIM MOMCK IMEPEHOCA CPEJICTB U CIOCOOOB HEeHCTBUS B
npohecCHOHANBHYIO Cpey;

YMETb TMEPEHOCUTh 3HAaHUS B  I[IO3HABATEIbHYIO M  IPAKTUYECKYI0  00JIacTu
KHU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE HJIEH, IpeIjiaraTb OPWUTHHAIBHBIC IOIXOIBl W PpEIICHUsS, CTAaBUThH
poOJIeMBbl U 33/1a4H, TOIMYCKAIOIIKe albTepHATUBHbIE PEILICHHS.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATbCA B PA3JIMUYHBIX MCTOUHMKAX MH(OpManuu (TEKCTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHON JHUTEpaType, OMOIOTHYECKUX CIIOBAPSX U CHPABOUYHUKAX, KOMIBIOTEPHBIX
0a3ax mgaHHbIX, B VHTepHeTe), aHaIM3UPOBaTh HMH(OPMALMIO pPa3IMYHBIX BHAOB U (HOpM
IIPECTABIEHHS, KDUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHUBOPEUHBOCTD;

(dbopMyIHMpOBaTH 3aMpoChl W TPUMEHATH pa3IM4YHBIE METOJAbI NPH IOUCKE M OTOOpe
OuoJIornvecKoi HHPOPMAITUU, HEOOXOIUMOM JIJISl BRITIOJTHEHUS yIeOHBIX 337124,

pUOOpeTaTh OMBIT MCIOJIB30BaHUS HMH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (OpPMYy TPEICTaBICHUS OHWOIIOTUYECKOM
nHpopmanuu (cxemsl, TpaduKH, JuarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJb30BaTh HAYYHBIH S3BIK B KadyecTBE CpelICTBAa MNpU paboTe ¢ OHOIOrHYecKOi
nHpOpMaIMel: TPUMEHITh XUMHUYECKUE, (PU3NIECKHE W MATEeMaTUYEeCKUE 3HAKH U CHUMBOJIBI,
¢bopmynbl, abOpeBUaTypy, HOMEHKIATypy, HWCIHOJIb30BaTh U MPeoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJIHOCTH;

BJIAJIETh HABBIKAMHM pACMO3HABaHWS M 3alUThl WHpOpMAIMK, HHYOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJajieHne YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J1eHCTBUSIMU:

1) o6menue:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cepax KU3HH, aKTUBHO y4acTBOBATh B JIUAJIOTE
WIM JUCKYCCHM MO CYILECTBY 00CyXk/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATH
CYXKJIEHUSI OTHOCUTENIbHO BBIIIOJHEHUsI TMpeajaraeMoi 3ajgaud, Y4YUThIBaTb HMHTEPECHl MU
COTJIaCOBaHHOCTb MO3UIUI IPYTrUX YUaCTHUKOB JUAJIOTa WU JUCKYCCUN);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBAa OOILEHUs, MOHMMaThb 3HAYEHHE COLMAJIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYallui, YMETh CMATYATh KOH(DIUKTH U
BECTHU NEPETOBOPHL;



BJIAJIETh PAa3IMYHBIMH crioco0amMu OOIIEHUS W B3aUMOACWUCTBUS, NOHUMATh HaMEpPEHHS
JIPYTUX JIIOAEH, MPOSBIATh YBaXKUTEIBHOE OTHOLIEHHE K COOECeHMKY U B KOPPEKTHOH (opme
(opMyIMpPOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOI0 TOYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasI 1eATETLHOCTh:

MOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMAHAHOM M MHIUBUIYaJbHONH paOOThI MpU
pelieHny OMoJornYecKor MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS TPYMIOBBIX
(hopM B3aMOAEHUCTBUS NPH PEIICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHCTBHUN € y4y€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4JeHa KOJIJIEKTHUBA;

IIPUHUMATh LEIH COBMECTHOM JESATENBHOCTH, OpPraHW30BBIBATE W KOOPAMHHPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEUCTBUM, PACIIPEAEIIATH PO ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYX/1aTh pe3ylbTaThl COBMECTHOIN paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 y4aCTHHKA KOMaH]bl B OOLIMI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaIaraTb HOBBIE INPOEKTHI, OLCHUBATh WICH C TO3MLMH HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJACHHWE B pPAa3jIMYHBIX CHUTYyalUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHULIMATUBHBIM.

OByageHne yHMBepPCAJbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amus:

UCHOJb30BaTh OMOJOTMUECKUE 3HAHUS IS BBIIBIEGHUS MpOOJeM M HMX pelleHus B
KU3HCHHBIX U YUEOHBIX CHUTYaLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWU IIEJICBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLIEHUIO K JKUBOM IPUPOJE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYKAIOIIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh TO3HABATEIbHYIO JI€ATEIbHOCTh, BBIBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHMPOBaTH COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHON JEATEIBHOCTH MU
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH PELIeHUs] MPOOIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M IPEANOYTEHU];

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupATh paMK{ y4eOHOT0 IIpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTCHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh NPUOOPETEHHBIHN OIBIT;

CHoco0CTBOBATH (POPMUPOBAHMIO M TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JIACTIX
3HaHMN, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIeTh HaBbIKAMU [103HABATEJIbHON peQIIEKCUN KaK OCO3HAHUS COBEpPLIAEMBbIX JeHCTBUN
Y MBICJIMTENBHBIX MPOIIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, HCIIOIB30BATh MPUEMBI pedIeKCHH
JUIsL OLEHKU CUTYallH, BIOOpA BEPHOT'O PELICHMUS;

YMETbH OLICHMBATh PUCKU M CBOEBPEMEHHO NPUHUMAThH PELICHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apPT'YMEHTBI APYTUX [IPU AHATIU3€E PE3YIbTATOB JAESATEIBHOCTH;



3) npuHsiTHE CeOsl U IPYTUX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB IEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO IPYTUX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3ULIUHU IPYrOro YeI0BeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOEHHUS COJEp:KaHus ydeOHoro mpeamera «buonorus» Ha
yrIyOJI€HHOM ypOBHE OpPUEHTHUPOBAHBI Ha o0OecredeHrne mMpopuIbHOTO 00ydeHUs: 00yJarouxcs
6uonoruu. OHU BKIIIOYAIOT: crieuuiecKue st OM0JIOrny Hay4Hble 3HaHUS, YMEHUS U CTIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIPETALIMM M TPEe0Opa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUN U UX MPUMEHEHHWIO B PA3UYHBIX yUEOHBIX, & TAKXKE B PEaAIbHBIX
KU3HEHHBIX cUTyanusx. [IpeaMeTHbIe pe3ynbTaThl MPECTABICHBI 1O T'0JIaM H3y4YeHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTro npeamera «buonorus» B 10 knacce nomxHb
OTpaXaTh:

c(hopMUPOBAHHOCTH 3HAHUN O MECTE U POJI OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBAaHNY €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOBI U PELICHUH
po0JIeM PaIMOHATBHOTO MIPUPOIONIONB30BAHUS, O BKIIAJE POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BJIaJICHUE CUCTEeMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIINE
OMOJIOTUYECKHE TEPMHHBI M TOHATUS (KHM3HB, KIIETKA, OPTaHW3M, METabOJM3M, TOMEOCTa3,
caMoperyJsius, caMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHUUBOCTb, POCT U Pa3BUTHE),
ouonorudeckue teopun (knerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYpHBIX PACTEHHUH), 3aKOHBI (€IMHOOOpPa3Msi MOTOMKOB
MEPBOT0 MOKOJICHHUS, PACIICIIJICHHUS, YACTOTHI TaMET, HE3aBUCUMOTO HaclieoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAIOB B HacieAcTBeHHoW wu3meHunBoctd H. . BaBumosa), mpuHIMIBI
(KOMILJIEMEHTAapHOCTH );

BJIAJICHUE OCHOBHBIMHM METOJIaMH HAYyYHOTO IMO3HAHMSI, UCTIOJIB3YEMbIX B OMOJIOTMYECKUX
HCCIIEIOBAHUSX JKUBBIX 00BEKTOB (ONKMCAaHKE, U3MEPEHHE, HAOI0IeHNEe, SKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4YHCJIe OaKTepHii, TpuOOB, pacTCHU,
YKUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPraHOB U CUCTEM OPraHOB PACTEHMIl, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEACSITEIIbHOCTH, IPOTEKAOIINX B OPraHU3MaxX pacTeHU, d)KUBOTHBIX U YEIOBEKa,
OHMOJIOrMYECKUX MPOLECCOB: 0OMEHA BELeCTB (METa0O0IU3M), MPEBPAIlCHUs SHEPTUH, OpOKEHHUS,
aBTOTPO(HOrO U TeTepOTPOPHOrO THUIOB MUTAHUS, (DOTOCHHTE3a K XEMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, sMOpHOreHesa, MOCTAIMOPUOHATILHOTO pa3BuUTHS, Pa3MHOXEHUS,
WHIVWBHUIYaIbHOTO Pa3BUTHSI OpraHm3Ma (OHTOTEHE3a), B3aWMMOJICHCTBHUS TEHOB, TE€TEPO3HCA,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXKIy OpPraHOMIAMU KJIETKH U WX (DYHKIHMSIMH,
CTpOEHHEM KJIETOK pa3HbIX TKaHEe M uX PyHKUUAMHU, MEXAY OpraHaMHi U CHUCTEMaMH OPTaHOB Y
pacTeHMii, >KMBOTHBIX U 4YEJNOBEKAa W UX (YHKIUSMHU, MEXKAY CHCTEMaMHd OPTraHOB M UX
GYHKIUSAMEU, MEXKIy dTalmamMi OOMEHa BEIIeCTB, ITAlAMH KIETOYHOTO IMKIIA W KHU3HECHHBIX
LIMKIOB OPraHW3MOB, JTanaMd A3MOPHOHAJIBHOTO pAa3BUTHUSA, TEHOTUIIOM U (PEHOTHUIIOM,
(eHoTUNOM U (pakTOpaMu Cpeabl OOUTaHUS;



YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCIIe PaCTCHHMH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyYMEHTbI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JOKa3aTeJIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMAaTHUECKUX TPYII;

yYMEHHE pemaTh OMOJIOTUIECKHE 3a1a4H, BBISABISTH MIPUIHMHHO-CIICICTBEHHBIEC CBSA3H MEKIY
HCCIelyeMbIMU OMOJIOTMYECKUMU MPOILIECCAMU U SBJICHUSIMH, JI€laTh BBIBOABI M MPOTHO3BI HA
OCHOBAHMU TOJIYYE€HHBIX PE3yIbTATOB;

YMEHHE BBINOJIHATH JTAOOpATOpHBIE U MPAKTUYECKHE padoThl, COOMI0ONATh MpaBuia MpU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 00OPYIOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
(bopMynHpys 1eNb UCCIeI0BaHM, AaHATH3UPOBATH MOYYEHHBIC PE3YIbTATHI U ACTAaTh BHIBOBI;

YMEHHE Y4YacCTBOBATh B Y4YEOHO-HMCCIICIOBATEIHCKONH paboTe MO OWOJIOTHH, JKOJOTHU H
MeAMIIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBbHBIX HAay4YHBIX OOILECTB, M IYOJWYHO MPEACTaBIATH
MOJTyYCHHBIC PE3YIIbTAThl HA YICHUIECKIX KOH(EPEeHIINSAX;

YMEHUE OLICHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEI0BAHUM B 001aCTH OUOJIOT U
U MEIUIUHBI (KJIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPABICHHOE H3MEHEHUE
re€HOMa U CO3/IaHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP Oyayiiei npodeccuoHalbHON IesITeIbHOCTH B
o0acté OMOJIOTUH, METUIIHEI, OMOTEXHOJIOTUH, BETEPHHAPHH, CEIBCKOTO X031CTBA, MUIIEBOMI
MIPOMBIIIJICHHOCTH, YTIIIyOJIsTh O3HABATEIbHBIA HHTEPEC, HAMPABICHHBINA HA OCO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH nmpodeccun U MpOoAOKEHHE OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3ALUAX
CpellHEro MpodeccnoHalbHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 knacce nomxHb
OTpaXkaTh:

c(OPMHUPOBAHHOCTH 3HAHHIA O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBCHHBIX HAyK, B
(OpMHPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHBI MHpa, B TO3HAHUU 3aKOHOB
MPUPOJBl M PEUICHUH SKOJIOTMYECKHX IMPOOJIEM UYEIOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB
palMoOHaIBHOTO MPUPOIOTIONIB30BAHMS, U B (POPMHUPOBAHUH LIEHHOCTHOTO OTHOILIEHUS K PUPOJIE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
OHoJIoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET OMpEICNICHUs U
NOHUMAaHHE CYIIHOCTH OCHOBOIIOJATAIOUINX OHOJIOTUYECKHMX TEPMUHOB U MOHATUH (BHLI,
sKocucTtema, Oumocdepa), Ouwomormueckue Teopun (dBoJtonMoHHass Tteopust Y. JlapBuHa,
CUHTeTHYeCKass Teopusi 3Boiroruu), yueHus (A. H. CeBeprioBa — 0 myTsSX U HampaBlIEHUSX
spommonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHb! (TeHeTudeckoro paBoBecus k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JlubOuxa,
9KOJIOTUYECKOM MUpaMubl 3HEPrun), runotessl (runoresa «mupa PHK» V. I'unbepra);

YMEHHUE BIIAJETh OCHOBHBIMH METOJAaMH HAy4yHOTO IIO3HAHMSA, HCIOJIb3YEMBIMU B
OMOJIOTUYECKNX MCCIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OINHCAaHUE, H3MEpEHHeE,
HAOJI0ZICHNE, YKCIEPUMEHT), CIOCO0AMH BBISIBICHUS U OILEHKH aHTPOIIOTE€HHBIX M3MEHEHHUH B
MIPUPOJIE;

YMEHHME BBIICNATh CYIIECTBEHHbIC MPHU3HAKU: BUIOB, OHMOTEOIIEHO30B, KOCHCTEM U
ouochepsl, CTAOMIM3UPYIOMIETO, IBMKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa,
JIONIATPUIECKOTO U CUMIIATPHUUECKOTO BHI0O00PA30BaHMS, BIUSHUS JBYKYIUX CHIT YBOJIOIIH
Ha reHO(OH]I MOMYJIALUHU, IPUCIIOCOOICHHOCTH OPraHU3MOB K Cpefie OOMTaHHUs, YepeaOBaHUS
HaTpaBJICHUHN SBONIIOLINHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;



YMEHHE YCTaHaBIMBAaTh B3aMMOCBS3H MEX/Ty IPOLECCAMH IBOJIIOLINH, IBUKYILIUMU CHIIaMU
aHTPOIIOTeHe3a, KOMIIOHEHTAaMH pPAa3JIM4HbIX SKOCHCTEM U MPHUCIOCOOJIEHUSMH K HUM
OpraHU3MOB;

YMEHHE BBIABIIATH OTIMUUTENbHBIE IPU3HAKH J)KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUOB
K cpelne obuTaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE MCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeJIbCTBA POJCTBA OPraHM3MOB pAa3HbIX CHUCTEMAaTHYECKUX TPy,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHMs, €JUHCTBA YEJOBEUYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCIIOBHUSI COCYLIECTBOBAHMS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelaTh OMOJIOTUYECKHUE 3a/1a4H, BBIBIIATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKIY
UCCIIEAYEMBIMH OMOJIOTMYECKHMMH MPOLIECCAaMHU U SBICHUSAMHU, J€JIaTh BBIBOABI U MPOTHO3bI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH J1a00OpaToOpHble M MpaKTHUYecKue padoThl, cOoOM0AaTh MpaBuia Hpu
paboTe ¢ yueOHBIM U JTabopaTOPHBIM 000PYTOBAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
(dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJTyUYEHHbIE PEe3YyIbTaThl U JIeJaTh BHIBOJIBI;

YMEHHUE y4yacTBOBaThb B y4eOHO-HMCCIEN0BATENbCKOM paboTe 1Mo OMOJIOrHH, 3KOJOTMU U
MEAMIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOINECTB, M IMYOJUYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl M TEOPUU O IMPOUCXOXKICHUM >KU3HH, 4YEJIOBEKa M
YeJIOBEYECKUX pac, O NPUYMHAX, MOCIEICTBUSIX U CHOco0ax MpEeAOTBPALICHUS TI00AIbHBIX
M3MEHEHU B 6uocdepe;

YMEHHUE OCYLIECTBIISATh OCO3HAHHBIN BbIOOp Oynyiieil npodeccuoHanbHOM AesITETbHOCTH B
o0yacTi OMOJIOTHH, SKOJIOTHH, IPUPOIONOIB30BaHUS, MEIULIMHBI, OMOTEXHOJIOT MU, ICUXOJIOTHH,
BETEpUHAPUH, CEJILCKOTO XO3sMCTBA, MUILEBOM MPOMBIIIJIEHHOCTH, YIIyOIaTh MO3HAaBAaTEIbHBIN
MHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONLIEH Npodeccuu u MpooKeHIe
Ouosjoruueckoro oOpa3oBaHHMsl B OpraHU3alUsAX CpPEAHEro Mpo(ecCHOHATBHOTO U BBICILIErO
o0Opa3oBaHUsl.



TEMATHUYECKOE IIVIAHUPOBAHHME10

KJIACC
KoaudecTBo 4acoB DIeKTPOHHBIE
Ne Mpakrtuu = (uupposbie)
HaumeHnoBaHue pa3ieioB U TeM MPOTrPaAMMbI Bcer | KourtpoabHbie
n/n ecKue o0pa3oBaTejbHbIE
0 padoThI
padoThI pecypchbl
1 buonorus kak Hayka
2 JKuBble cucTemMbl U UX U3yYCHHE 1
3 buonorus kietku
4 XuMmuyeckasi OpraHu3anus KIeTKH 10 2
5 Crpoenue 1 QyHKIMU KIETKH 8
6 OOMeH BelecTB U MPEeBPAICHHE YHEPTHUHU B KIICTKE 9 4
7 HacnencTeennas napopManus u peanu3aius €€ B KIETKe 9
8 JKu3HEHHBIN UK KISTKU 6 1
9 Crpoenue 1 (yHKIIMU OPraHU3MOB 17
10 Pa3zMHOXeHHE U pa3BUTHE OPTAHU3MOB 8 3
11 I'eHeTnKa — HayKa O HACJIEJICTBEHHOCTH M U3MEHUMBOCTH 5 1
OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 2
14 I'eneTnka 4yeioBeka 3 1
15 Cenexnus OpraHu3MoB 4 3
16 buotexHonorus v cuHTeTHYECKask OUOIOTHS 4 1
17 PeszepBHOe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 29
11 KJIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aesoB U TeM NMPOrpaMMbl Kontpoabusie  I[IpakTnueckue (1pporeic)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIIMOHHBIX 4
MIpPeICTaBICHUI B OHOJIOTHH
2 MukposBonronus 1 €€ pe3yabTaThl 14 2
3 MaxposBOIOIHS U €€ pe3yabTaThl 6
4 [IpoucxoxneHue u pa3BUTHE KU3HU HA 3eMile 15 1.5
5 [IpoucxoxnaeHue yemoBeka — aHTPOIIOTeHE3 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOILICHHSIX
6 OpPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYy:Karollen cpenoit
7 Opraau3Mebl ¥ cpesia OOUTaHUS 9 1.5
8 DKOJIOTHS BUAOB U IMOMYJISAITUH 9 0.5
DKosorus coo0mecTB. IKOJIOTHIECKUE CUCTEMbI 12 0.5
10 Bbuocdepa — rnobanpHast sKocucTeMa 6
11 UenoBek 1 OKpysKaroIias cpena 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB

Kon Jar
N IIpak
2 TPOJ a
THYEC JueKkTpoHHbIe LM (POBLIE 00pa3oBaTEIbHbIE
n/ | Tema ypoka Bcer  BHBI u3y4
KHe pecypchl
I 0 e eHH
pador
pado 1
bl
ThbI
1 brostorust kak KOMILIEKCHAA HayKa i Kak HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOT0 00IIIeCTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBble cucTeMsbl U UX CBOMCTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=iAQB
3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1
4 VICTOpHS OTKPLITHSL M H3YHCHHS KIICTKH, 1 https://resh.edu.ru/subject/lesson/5383/
Kinerounas teopust
MeToabl MOJIEKYIISIPHOH 1 KIIETOYHOW OMOJIOTHH.
[paktuyeckas padbota «3ydeHue MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJIETOYHOM Omosoruu (xpomatorpadus, 1 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
anekrpodopes, nupdepeHmantLHoe index=4 pp=iAQB
nentpudyruposanue, [T1P)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XUMUUECKUH COCTaB KIIETKH 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BqgbjuJ
index=6 pp=iAQB
7 MHHEpaJIbHbIe BEIIECTBA KICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosornyeckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

OpraHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU — OeJIKu.

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

8 JlaboparopHas pabota «OOHapyskenie Genkos ¢ list=PLqU6VDvRpuoi T LeXclBiRZ2J0h2BgbjuJ
IIOMOIIBIO KAYCCTBCHHBIX PCAKIIUU . .
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CBoiicTBa, Ki1accuuKaiust 1 GyHKIHH OCIKOB list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 Opranuveckue BeIIecTBa KIETKH — YTIIEBOJIbI h_ttps://WWW.youtube.c;om/watch_?v:nOkHGOA_\zrIW
list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Opranu4ecKye BEIECTBA KIETKH — JIUIUIBI httPS://WWW'VOUIube'comlwatCh?V.:hf\NqRQTpYb
Y list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaGoparopnas pabora «Hccnenonanie https://resh.edu.ru/subject/lesson/3840/
HYKJIICMHOBBIX KHUCJIOT, BBIACIICHHBIX U3 KJICTOK
PAa3JIMIHBIX OPraHU3MOB»

13 | Crpoeune u pyniumit ATO. [lpyrue https://resh.edu.ru/subject/lesson/3840/
Hykieozuarpudocdarer (HTD)
CexBenupoBanue JJHK. MeToasl reHOMUKH httPS://WWW'VOUtUbe'Cor.nlwatCh?V.zBD GOWhZ.Vf

14 ’ A list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BghjUJ

TPAHCKPUIITOMUKH, TTPOTCOMUKH index=11 pp=iAOB
MeToabl CTPYKTYpHOIH OHMOJIOTHH
15 CamocTrosrtenbHas padora Ne 1 "Xumuyeckuit
COCTaB KJIETKH"(TECT)
16 Tumel kietok. [IpokapuoTrueckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapuoTHYECKON KIIETKHU.
[Ipaktuueckas padora «M3yueHue CBOMCTB
KJICTOYHOU MEeMOpaHbI»

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

18

[ToBepXHOCTHBIN anmapaT KJIECTKH

19

HememOpanHbie opraHoubl KJIETKU

20

[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIpUH, TacTu bl JlabopaTtopHas pabora
«MccnenoBanue mia3mMoim3a 1 Ieria3Molin3a B
PACTUTCIIBHBIX KIICTKaX»

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

21

Crpoenue u pyHKUIUU SApa

22

OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.
[Ipaktuueckas padora «M3yueHnue TBIKESHHS
LHUTOIUIa3MbI B PACTUTEIIbHBIX KIETKAX)»

23

CpaBHuUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapHoT. JlaboparopHnas pabota «3yuenue
CTPOEHUS KJIETOK Pa3IMUHbIX OPraHU3MOB
CamocrostenbHas padora Ne 2 "Ctpoenne u
(GyHKINU OpraHOUIOB KIETKH"

24

AcCUMWISAINS U JUCCUMIISALINS — JBE CTOPOHBI
MeTtabonusMa. Turbel oOMeHa BEeLIECTB.
JlabopaTtopHnas pabota «3ydenue
KaTAIUTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
MIpUMepe aMUIa3bl WIN KaTajia3bl)»

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

25

DepMEHTAaTUBHBIN XapaKTep peakuil
KJIeTouHoro Mmetabonusma. JlaboparopHas pabora
«3yuenne GpepMEeHTaTUBHOTO paCIICTIICHUS
MEPOKCHU/Ia BOJOPO/IA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX)



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

26

benku-akTuBaTOphl U OEITKU-UHTUOUTOPHI

27 ABTOTpOGHBIN THUIT 0OMEHA BEIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopras pabota «CpaBHeHUE
MpoIIecCOB (POTOCHHTE3A U XEMOCHHTE3a)
AHa’poOHBIE OpraHu3Mbl. Buasl OposkeHus.
30 JlaboparopHas pabota «CpaBHEHHE POIIECCOB
OpO>KEHUS U IBIXaHUS»
31 AA9POOHBIC OPraU3MbL. ITATIbI SHEPTCTHIECKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
32 DHeprusi MeMOpPaHHOTO TPATUCHTA TIPOTOHOB.
Cunte3 AT®: padora nporonHoit AT®-cuHTa3HI
33 Peaknum MaTpUIHOTO CHHTE3a
34 Tpanckpumniust — matpuunbiid cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancsiius u e€ Tarbl https://resh.edu.ru/subject/lesson/3917/
36 Koauposare amurioxucaor. Poxs pubocom s https://resh.edu.ru/subject/lesson/5352/
OounocuHTe3e Oenka
37 Opranusaiys reHomMa y poKapuoT U 3YKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MonexynspHble MEXaHU3MBbI SKCIIPECCUU TE€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrositenbHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BeImecTB ¥ dHepruun"

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

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

Bupycsl — BHeKJ1eTOUHBIE (POPMBI KU3HU U

39 oOauratHelie napasuthl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3/1anue MoJIeJI BUpyCa»
40 Brp yCHBVIe 380011CBAHKA HEIIOBEKa, KHBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHuit
41 HanorexHonoruu B OMOJIOTUN ¥ METUITUHE
42 JK¥3HEHHBII UK KJICTKH https://resh.edu.ru/subject/lesson/3927/
43 Martpuunslii cuate3 JJHK
Xpomocomsl. JTabopaToprast padota «M3ydenue h.ttps://WWW'VOUtube'(?omlwatCh.?V:-kTFSESIqJA
44 XPOMOCOM Ha FOTOBEIX MUKDOTIPETIAPATAX) !ISt:P LqU6V[_)vR|ou0|TLeXcIBlRZZJOhZ BagbjuJ
index=13 pp=iAQB
45 JleneHne KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl k1eTok. KapuokuHes u UTOKUHES.
46 JlabopaTopHas padbora «HabmoaeHne MuTo3a B
KJIETKaX KOHYMKa KOpeIlIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»
Pery LA FHBHEHHOTO MIKIA KICTOK https://www.youtube.cor.n/watch?v.:quh E50X<.:L
47 Korrponbras paGora Ne 1 "Krerka” W I|st:PLqU6YDvau0|TLeXcIBlRZZJOhZqulUJ
index=12 pp=iAQB
48 Opranusm Kak eIHHOE [EJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuit. JlabopatopHas padora

«M3ydeHne TKaHEN PaCTECHUIN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

Txanu KUBOTHBIX U yesioBeka. JlabopaTopHas

>0 pabota «/3yueHue TKaHeH >KUBOTHBIX) .
Opransl. Cuctemsl opranoB. JlabopaTopHas
51 pabora «M3y4eHrne opraHoB IIBETKOBOTO 1
pacTenus
52 Omnopa Tena OpraHu3MoB 1
53 JIBI>KEHHE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [Tutanue opraHu3MoB 1
55 IInTanue MO3BOHOYHEBIX JKUBOTHBIX. 1
HI/IH_IeBapI/ITCJ'ILHa}I CHUCTEMA YCIIOBCKAa
56 JlpIxaHue OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 ,Z[BIX&HI/IG ITIO3BOHOYHBIX KMBOTHBIX U YE€JIOBEKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 Kposerocias cHCTEMa MO3BOHOMHBIX FKUBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
1 4CJIOBCKa
60 Bbienenue y opraHiu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cucteMa 4eoBeka 1
63 PaznpaKuMOCTh U peryIsinusi y OpraHu3MoB 1
64 | | YMOPABHAL PErYIALI W OHIOKPHHHAS 1 https://resh.edu.ru/subject/lesson/2458/
CHCTEMaA KUBOTHBIX N YE€JIOBEKaA
65 DopMbI Pa3MHOKEHHUS OPraHH3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TomoBoe pa3MHOKEHHE
67 Meiio3 https://resh.edu.ru/subject/lesson/3927/



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

68

I'amerorenes. OOpa3oBaHue U PA3BUTHE MTOJIOBBIX
kieTok. JJaboparopHas padota «M3ydyenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

69

NHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

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

70

3akJiaJika OpraHoOB M TKaHEH U3 3apOJIbIIIEBBIX
JINCTKOB

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

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

71

Poct u pa3Butue xuBoTHBIX. JIabopaTopHas
pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA
3apOoJbILIEH TO3BOHOYHBIX )KUBOTHBIX»

72

PazmHoOXeHuE 1 pa3BUTHE pAaCTCHUM.
JlabopaTtopHas padora «CTpoeHHE OPTaHOB
Pa3MHOKEHHS BBICIIUX pacTeHUiD» JKu3HEeHHbIE
UKIBI pacTennid. CamocTosTenpHast pabota No
4"Pa3zMHOXEHUE U pa3BUTUE OPTAHU3MOB"

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

73

HcTopus ctaHOBIEHUS U pa3BUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIE TIOHSATHUSI U CHMBOJIbI TCHETUKH.
JlaboparopHas padota «/Ipo3oduna kak 00BEKT
TCHETUYCCKUX HCCIICTOBAHMIT»

75

3aKOHOMEPHOCTH HACJIEA0BAaHUs IPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipaktuueckas
pabota "M3ydeHue pe3ynpTaToB
MOHOTHOPUIHOIO CKpeIrBaHus y Apo3oduisr"

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

76

[uTonoruvyeckre OCHOBBI MOHOTHOPHTHOTO
CKpEILMBaHUS

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



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

Ananusupytouiee ckpemuBanue. Hemonnoe

77 1
JIOMUHUPOBAHHE
JuruOpumHoe ckpemuBanue. [IpakTiuueckas
78 pabora «M3yueHue pe3ynbTaToB JUTHOPHUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEILIUBaHUS Y TPO30(DUITBD)
79 Lurozoruseckite 0CHOBb! AHIHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpelBaHus. PemeHue 3a1ad o reHeTuke
80 CueruieHHOE HacIeJOBaHUE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHas TEOPHS HACTEACTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHOTHT KaK IEJIOCTHAS CHCTEMA 1
I'eneTndecknii KOHTPOJIb Pa3BUTHS PACTCHU,
84 KUBOTHBIX U YeJloBeKa PenieHue 3agad mo 1
TeHETHKE.
85 N3MeHunBOCTh MPU3HAKOB. BHIBI N3MEHUUBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoaupukaroHHas H3MEHIYHBOCTD https://resh.edu.ru/subject/lesson/5387/
BaprannoHHBIN psAl M BapualMOHHAs KpUBas.
JlaboparopHas pabota «lccrnenoBanue
87 3aKOHOMEPHOCTEH MOIUPHUKAIIIOHHON 1
M3MeHYHBOCTH. [locTpoeHue BapHallmOHHOTO
pslla ¥ BapuallMOHHOW KpPUBOW»
88 PentoTHrieckas H3MeHHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAsI N3MEHYNBOCTh
Myranuonnas U3MeHYUBOCTS. IIpakTueckas
89 paboTa «MyTaruu y 1po30¢Guiibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOTIpenaparax)»



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

3aKOHOMEPHOCTH MYTAaLlMOHHOI'O IIPOLECCA.

%0 DOnureHeTHKa 1 STUT€HOMUKA

91 Pererika wenonexa. [lpaxririecias pf&m https://resh.edu.ru/subject/lesson/3653/
«CocraBieHHe U aHAJINU3 POJIOCIOBHO»

92 MeToabl MEAULIMHCKON T€HETUKU https://resh.edu.ru/subject/lesson/3653/
3HaueHUe MEIUIIMHCKON TeHETUKY B

93 MIPEeIOTBPALLEHUH U JICYEHUN T€HETUYECKIX
3a00JIeBaHUI YEJIOBEKA. CaMOCTOsATEIbHAs paboTa
Ne 5 "T'enetuxa"
OcHoBHbIE MOHATHUSA cenekuuu. JlabopaTopHast

94 paboTta «3y4eHue copToB KyIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHH U TOPOJ TOMAIITHUX KUBOTHBIX)
Mertoapl ceneknmoHHON padoThl. JlabopaTopHas

95 paboTta «/3ydeHne METOI0B CEICKITUH https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JOCTIDKEHIS CENCKIMN pacTeHitit i mHBOTHf’IX' https://resh.edu.ru/subject/lesson/3861/
[IpaxTrueckas padora «[IpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHUE U UCTIOIh30BaHHE
TeHETHYECKHUX PECYpPCOB
buoTtexHonorus kak HayKa U OTPacib

98 npousBojcTBa. [Ipaktudeckas pabora «M3ydyenne https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHI)

99 OcHoBHbIE HaMPaBICHUS CHHTETUYECKOM
Ouoaorun

100 | XpomocoMmHas ¥ reHHast HHXXEHepHUs

101 Menunuackue ouotexunonorun KonTponbHas

pabora Ne 2 "T'enetuka u cenexkuus"



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

102

PeseprHrlit ypok. [ToBTopenue, 06001eHue,
cucreMartu3alys 3HaHui Mroropas padora 3a 1 1
kypc 10 knacca

OBIIEE KOJIMYECTBO YACOB IIO [IPOI'PAMME 102 3
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11 KJIACC

Ne
n/

Tema ypoka

OpomonuonHas teopus Y. Jlapsuna

KoaunuecTBo 4acoB
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Ipak
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KHe
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bl

JlaT

u3y4
eHH

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

JBroKy1ye cuiibl HBOTIONMHU BUIOB 110 Y. [lapBuny

Boprba 3a cymiecTBoBaHME, €CTECTBEHHBI U HCKYCCTBEHHBINH OTOOD

DopMUPOBAHUE CHHTETUYECKON TEOPUHU IBOJIOLIUU

OTanel 9BOJIIOMMOHHOTI'O ITpoHecCa: MUKPOIBOJIIOIHA U MAKPO3BOJIOIUA

o OB~ WIN| P

[Monmynsmmst — 37eMeHTapHast €IUHULIA YBOJIIOITUN

I

3akoH reHeTrueckoro paBHoBecus Jlx. Xapau, B. BaiinGepra.
JlaGopaTopHas paboTa «BbIsiBIeHHE N3BMEHUUBOCTH Y 0COOEH OJTHOTO
BHJIa»

0.5

DnemeHTapHbIe (PAKTOPHI IBOTIOLUN

DddexT ocnoBatenst. IPPEeKT OYTHIIIOUHOTO TOPIIBIIIKA

10

Murpauuu. V3omsauun nomysuii: reorpadudeckasi, 0noJoruuecKkas




11

EctecTBeHHBIN 0TOOP — HanpaBiIsOMNNA (AaKTOpP IBOIOLNN

12 [TomoBoii oT60p
[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIOLUH.

13 JIaGopatopnas pabota «/3ydenne apoMop}o30B 1 uAHOAANITAIINN Y 1 0.5
PaCTEHUN U KUBOTHBIX»
[Ipumeps! prcnocobsIeHU y OpraHu3MoB: MOpdoorudeckue,

14 (dbuzmonornueckue, OMOXMMUIECKue, moBeAaeHIeckue. JlabopaTopHas 1 05
pabota «IIpucnocobeHunss OpraHu3MOB U UX OTHOCHTEIIbHASI
11e1eco00pa3HOCTh»

15 Bup, ero kputepuu u crpykrypa. Jlabopatopnas padora «CpaBHeHHE 1 05
BUJIOB TI0 MOP(OTOTHUECKOMY KPUTEPHUIO» '

16 CrtpykTtypa BUIa 1

17 BunoobpazoBanue kak pe3ynbTaT MEKPOIBOIIOINH 1

18 CBs13b MHUKPOIBOJIIOLNH U ATTUAECMHUOJIOTHT 1

19 MakponsBosmonus. [TaneonTosornueckue MeTo bl H3y4eHUs! SBOIOLUT 1

20 buoreorpaduueckue MeToabpI H3yUEHUS IBOTIOIUU 1

21 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(OIOrHYECKUE METOIBI 1
M3YUYEHHSI SBOJIIOLIUU

29 MornexynsipHO-TeHeTHYECKHe, ONOXUMHUYECKHE U MaTeMaTHYECKHUE 1
METOIbI H3yYCHHUS IBOJIOIIH

23 OO6mre 3aKOHOMEPHOCTH IBOJTFOITAN 1

24 AnanrtuBHas paauanus. HepaBHOMEPHOCTH TEMITOB YBOJIIOIUU 1

25 HayuHble runoressl NpoUCcX0KIEHUS JKU3HU Ha 3emiie 1

26 JloHay4YHBIC TIPEACTABICHUS O 3aPOXKICHUH KHU3HU 1

27 OCHOBHBIE 3TaIbl HECOPTAaHUIECKOH IBOJTIOINH 1

28 I'unoTe3bl 3apoKIeHUS )KU3HU 1




Ucrtopus 3emnu u metoas! e€ nuzydenus. JlaboparopHas pabora

29 «3y4yeHne 1 onrcaHne UCKOTIAEMbBIX OCTATKOB JIPEBHUX OPTraHU3MOBY ! 05

30 HauanpHble Tanbl OpraHnyecKoil 9BOTIOIUN

31 DBOJFOIUS 3YKAPHOT
OCHOBHBIE 3TaITbl YBOJIIOIHH PACTUTEIIEHOTO Mupa. [IpakTndeckas

32 pabota «/3yueHne ocoOeHHOCTEH CTPOCHUSI PACTEHUN pa3HbIX 1 0.5
OTJICIIOBY»

33 OCHOBHBIE 3TaIbl YBOJIIOIMH )KHBOTHOT'O MHUpPa 1

34 DBonronus KUBOTHEIX. [IpakTueckas padora «M3ydeHne 1 05
0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KHBOTHBIX) '

35 Pa3BuTHe xxH13HU Ha 3emIIe 110 ApaM U IepuoiaM 1

36 MaccoBble BBIMUPaHUS — SKOJIOTUUYECKHUE KPU3UCHI MPOIILTIOTO 1

37 CoBpeMeHHBIH SKOIOTrMUECKH KpU3HC, €0 0COOEHHOCTH 1

38 CoBpeMeHHasI cuCcTeMa OPraHUYeCKOTro MPOIILIOTO 1

39 OCHOBHBIE CHCTEMATUYECCKHE TPYIITBI OPraHU3MOB 1

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKE 1

41 PasButre npencraBieHuil O MPOUCXOKICHUH YEIIOBEKA 1
MecTo uenoBeka B CUCTEME OpraHuueckoro mupa. JlabopatopHas

42 pabota «/M3yyeHne ocoOOEHHOCTEN CTPOCHHUS CKEJIeTa YeIOBEKa, 1 0.5
CBSI3AHHBIX C TIPSIMOXOXKICHUECM)

43 JIBYOKyIIM€e CUJTBI AaHTPOTIOTEHE3a 1

44 CooTHomieHre OMOIOTUYECKUX U COLUATBHBIX (DAKTOPOB B 1
aHTPOIIOTEHE3e

45 OCHOBHBIE CTaJIUM AHTPOIIOTCHE3A

46 [NaneoreHeTrka U MaJIeOTeHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA




Yenoeueckue pacel. [IpakTrueckas padota «M3ydueHue 3K0JI0rn4ecKux

48 . 1 0.5
alanTanuii 4eI0BeKa

49 MexaucunIUIMHApHbBIE METO/IbI aHTPOIIOJIOTUHI

50 3apokJIeHNE U Pa3BUTHE SKOJIOTHH

51 Metonsr skosiorun. JlabopaTopHas pabora «/3ydeHne MeTo0B 1 05
9KOJIOTMYECKUX UCCIICTOBAHMI»

52 3HaueHHE SKOJIOTUUECKUX 3HAHHUHN /TSI YeJIOBeKa

53 Okonorndeckue HakTopsl
AbuoTtnueckue paxkropbl. CBET Kak IKOJOTHUECKUN PaKTop.

o4 JIaGopatopHas paboTa «BbIsiBiIeHHE PUCTIOCOOIEHUI OPraHU3MOB K 1 0.5
BIIMSTHUIO CBETa»
Aobuotndeckue akropsl. TemnepaTypa Kak 3KOJIOTHYECKHHA (HaKTop.

55 JIaGopatopHas paboTa «BplsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K 1 0.5
BIIMSTHUIO TEMIIEPATYPhD»
AbunoTtnueckue GpakTophl. BiaXHOCT Kak SKOJIOTHYECKHN (BaKTop.

56 JlaboparopHast paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTECHUH 13 1 0.5
Pa3HBIX MECT OOUTAHUSD»

o7 Cpenbl oOuTaHus OpraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznenusie popMbI OpraHu3MOB 1

60 bruotnyeckue hakTopsr 1

61 3HaueHne OMOTUYECKUX B3aUMOACHUCTBUH ISl CYIIIECTBOBAHUS 1
OpPraHU3MOB B CpeJie OOUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTHUKH TIOMYIISIITUN 1

63 OcCHOBHBIE [TOKA3aTENH MOMYJISLUU: YUCIECHHOCTD, INIOTHOCTH, 1

BO3paCTHad 1 MoJioBasA CTPYKTYypa




OCHOBHBIE [TOKA3aTEIH MOMYJISALUU: POKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMepTHOCTb, MUTPAIIUU 1

65 DKoJjoruveckasi CTpyKTypa HOMyISIun

66 JlnHaMHKa MTOMYJISIIUA U €€ PeryIsaius

67 KpuBbie pocTa 9rCICHHOCTH MOMYJISAUU. KprBble BEKUBAHUS

68 Dkonoruveckas Huiia Buaa. Jlaboparopuas padota «IIpucnocobnenus 1 05
CEMSIH PaCTEHUH K pacCeICHHUIO»

69 Bun xak cuctema momyssiuit 1

70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUil )KUBOTHBIX 1

71 Coo0111ecTBO OPraHu3MOB — OHOIIEHO3 1

72 DKOoCcHUCTEMa KaK OTKpPBITask CHCTEMA 1

73 KpyroBopot BeiecTB 1 MOTOK YHEPTHH B SKOCHCTEME 1

74 OcCHOBHBIE MTOKa3aTEIN YKOCUCTEMBI 1

75 DKOJIOTMYECKUE TUPAMUJIBI 1

76 N3meHeHus coo0111ecTB — CyKIIeCCUu 1

77 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMBI MOpEI 1
1 OKCaHOB

78 [TpupoiHbIE YKOCUCTEMBI. DKOCHCTEMBI TYHJIP, IECOB, CTEMEH, MyCThIHb

79 AHTPONOreHHBIE YKOCHCTEMBI

80 VYp6oskocucremsl. [IpakTiueckas pabora «/3yueHne u onrcanme 1 05
yPOOIKOCUCTEMBI» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOCHCTBHIMA 1
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3AEUCTBUS 3arPSI3HEHUI Pa3HbIX TUIIOB Ha

82 CyOOpraHM3MeHHOM, OPraHU3MEHHOM, TOMYJISLIUOHHOM U 1

9KOCHUCTEMHOM YPOBHSX




83 Buocdepa — obmerranerapaas 0601049Ka 3eMITH 1

84 Yuenue B. W. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHoChepsl 1

86 KpyroBopoTh! BelecTB U OMOreOXUMHICCKUE ITHKITBI 1

87 3onanpHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIN 1

88 YcroitunBocts Ouocheps 1

89 DKOJIOTMYECKUE KPUZHUCHI U UX IPUUMHBI 1

90 BosneticTBue uenoBeka Ha onochepy 1

91 AHTpOnOreHHoe BO3/ICHCTBUE HA PACTUTENbHBIN U )KUBOTHBIA MU 1

92 Oxpana npupozsl 1

03 OCHOBHBIE IPUHIIKITBI YCTOHYMUBOTO Pa3BUTHS YEIOBEUESCTBA U 1
TIPUPOIBI

94 PanronanbHOE MPUPOIOIIONIB30BaHUE U COXPAHEHUE OHOIOTHYECKOTO 1
pasHooOpasus 3emin

95 O606menne o TeMe «MHUKPOIBOIIONHUS U €€ Pe3yIbTaThI» 1

96 Oo6o06menne 1o Teme «MaKpOIBONIONHS U €€ PE3yIIbTaThI 1

97 O606menne o Teme «IIporcxokIeHre U pa3BUTHE JKU3HH Ha 3eMIICH 1

98 O6o06menue no Teme «IIpoucxoxeHue yenoBeka — aHTPOIOTCHE3) 1

99 O6o06menne o Teme «IKOJIOTH — HayKa O B3aUMOOTHOIICHHSX 1
OpraHU3MOBY»

100 | OO6o6mienue mo reme «OpraHu3Mbl ¥ Cpesia OOUTAHUS

101 | OOGoOmieHue Mo TeMe «IKOJIOTHS BUAOB U MOMYSIUI

102 | O6o06menue o reme «bruocdepa — riodanbHast SKOCUCTEMA»

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* buonorus. buonornueckue cuctemsl u ponecchl, 10 kimace/ Tepemos A.B., Iletpocoa P.A., OG11ecTBO C OrpaHHUYEHHON OTBETCTBEHHOCTHIO
«MOI MHEMO3UHA»
Tepemon A.B., IletpocoBa P.A. buonorus. buonorudeckue cucreMsl u nporiecchl. 10 kimacc. M.- Maemosuna 2022
METOANUYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O01ast OuoIorusi»;

» JITaboparopus KJIIETKA; Metonnueckue marepuainbl: COOpHUK HOPMATHBHBIX J0KyMeHTOB. buonorus /Coct. 3.J1. Inenpos, A. I'.,
Apxkanese. — M.: JIpoda, 2010

Cnucok JIuTepaTypbl AJ1s1 yYUTeNs:

1 batyeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonboii cripaBouHUK AJIs IIKOJIBHUKOB M MOCTYNAONMUX B By3bl. — M.: JIpoda,
2011
2 bonrosa U. B. Coopnuk 3anau nmo O61meit Onoaoruu Juis NOCTyNaromux B By3bl. — M.: «Onukc 21Bex» «Mup u odpazosanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B tTabnuiax 6-11 knaccsl. CnpaBounoe noco6ue. — M.: [Ipoda, 2010

JonosiHUTeILHAS TUTEPATypa ISl YUYUTeJIs:

1 Anactacosa JL.II. Obmas 6uonorus. Jlugaktuueckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanora T. B. CoopHuk 3aganuii no oodmieit 6Moaorum: mocodue sl yyamuxcs oo1meodpazoBar.



yupexaenuit /T.B. Banosa, I'. C. Kaimmnosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Kosznosa T.A. Komocor C.H. J/Iunaktudyeckne KapTOUKU-3aJaHKs 110 001IeH Onosoruu. — M.:

Wznarensckuit Jlom «"enmxep», 2012 — 96¢.

* JTaboparopuss TEHETHUKA;  JTabopaTopus DKOCUCTEMBI;

HNurtepHer-pecypebi: CaiiTel B UHTEpHeT:

* WWWw.bio.1september.ru — razera «brosorus» - nmpuaoKeHue K «1 ceHTAOps»;

* Www.bio.nature.ru — Hay4HbIE HOBOCTH OHOJIOTHH;

* Www.edios.ru — Di1oc — EeHTp TUCTAaHIIMOHHOTO 00pa30BaHMS;

« www.km.ru/education - yueOHbIe MaTepHaiIbl U cI0BapH Ha caiite «Kupuir u Medoauii
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE
Www.bio.1september.ru - razeta «buosorus» - npuaoKeHue K «1 ceHTIOpsa»
WWW.bio.nature.ru - HaygHble HOBOCTH OMOJIOTHU
www.edios.ru - Diaoc - HEeHTp TUCTAHIIMOHHOTO 00pa30BaHMUS
www.km.ru/education - YyeOHble MaTepHabl U cIoBapu Ha caiite «Kupuint u

Medonuii» http://school-collection.edu.ru Enunas xomnexims udpoBeix 00pa3oBaTeIbHbIX

pecypco. http://window.edu.ru/ Equnoe okHO gocTyra k 00pa30BaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — Ilpupoa: HaMOHAIBHBIH TOPTAIL.

http://obi.img.ras.ru — ba3za 3Hanmii 110 OMOJOTUH YETOBEKA. YUEOHHK 11O MOJICKYIISIPHOM
OMOJIOTHH YeJIOBEKa, OMOXMMHH, (PU3HOJIOTHH, TeHHOM U GEIIKOBOW MHKEHEPHH.
http://www.zoomax.ru — 30010rus: 4eJI0BEK U JOMAIIHUE JKUBOTHBIE.

http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEAArOTMYECKUX U3MEPCHUI


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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