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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Oumonorusi) Ha
ypOBHE cpenHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
®I'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYyeOubiii npeametr «buonorus» yriayO0naéHHoro ypoBHA uzydenus (10-11
KJIACChI) SIBISIETCS OJHUM W3 KOMIIOHEHTOB IpEeAMETHOW obnacth «EcTecTBEHHO-
HayuHble TpeaMmeTsl». CormacHo mnonoxeHusMm DOIOC COO mpoduibHbIE
y4ueOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenaniin  oOy4eHUsT Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUsA U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01muM, cpeHuM Tpo¢eCCHOHAIBHBIM 1 BBICIITUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 H3THX Y4eOHBIX MPEJAMETOB [OJDKEH OBbITh OpHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4y, CBS3aHHBIX C HpodopueHTanuerdn oOydarouMxcsi U CTUMYJUPOBAaHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM HAay4yHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEUIMHOM, SKOJIOTUEN, ICUXOJIOTUEH, CITIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mnpeamety "buonorus" naér mpenacraBieHue o
HesiX W 3a7adax u3ydeHusi ydyeOHoro npeamera «buonorus» Ha yriyOn€HHOM
YPOBHE, ONpeaesieT o0s3aTelbHoe (MHBapUaHTHOE) IPEAMETHOE COICPIKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3feliaM MU TeMaM, paclpeiesieHHe I0 Kjaccam,
PEKOMEHIYEeT TMOCIEeI0BaTeIbHOCTh HM3yUeHHUsi ydyeOHOro marepuana ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peaqn30BaH MPUHIUI MPEEMCTBEHHOCTH C H3YYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OMOJOTUYECKHX  3HAHUU,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, TMPEICTaBICHUA O 3J0pOBOM 00pas3e >KW3HM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme Mo OHOJIOTMM TakKXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeamMera
«buomorusiy B peanmuzanuu  TpedoBanuii PIOC COO Kk 1UIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHOW  JI€ATEIbHOCTH
o0ydaromuxcss MO0 OCBOCHHIO COJAEpX aHUs OHOJIOrMYECKOro O0pa3oBaHHUA Ha
YPOBHE CpeAHETO 0011IeT0 00pa3oBaHuUs.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeaHero odmiero oopasoBaHus
3aBeplIaeT OMOJIOTMYECKoe O00pa3oBaHME B IIKOJIE MW OpPUEHTHUPOBAH Ha



pacuiupeHue U yriayOJieHHe 3HaHWil oOydYarommXxcsl O JKMBOW MPUPOJIE, OCHOBAX
MOJICKYJIIPHOW W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTHM W OWOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIMXCA K MOCIEAYIOMIEMY MOJYyUYEHHUIO
Onojornyeckoro  oOpa3oBaHMsI B By3ax WM OpraHM3alusAX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpM aHUs COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYCHHBIX TP HW3YYEHUH  OOyYaArOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3feiOB OMOJOTUM HA YPOBHE OCHOBHOTO
obmrero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUA TMOJy4yarOT pa3BuTue. Tak,
pacuIupeHbl U YriayOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >XUBOTHBIX,
rpubax, OakTepusiXx, OpraHU3ME 4YEJOBEKa, OOIMUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENIHHO BKJIFOYEHBI OMOJIOTHUECKUE CBEJCHUS TPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS TOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3mMokHa Takyke MHTErpamus OHOJOTMYECKUX 3HAHHUM ¢
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJYYCHHBIMHA OOYYAIOIIUMUCS TIPU H3yUCHHUH
busuku, XumMun, reorpaduy 1 MaTEMATUKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMYy mpeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIOIMOHHBIA TOAXOAbI K HW3YYEHHIO OWOIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIIOLMN OPraHUYECKOTO MUpa Ha 3eMJie,
COXpaHEHHsSI OHOJIOTMYECKOr0 pa3HooOpasusa tuiaHeThl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIDHOW M KJIETOYHOM OWOJOTUHU, IMOPUOIOTHU U
OMOJIOTUN PA3BUTHUS, T€HETUKU U CEJIEKIUH, OMOTEXHOJOTUH U CUHTETHYECKOU
OMOJIOTHH, AKTyalU3UPYIOTCS 3HAHMS OOYydYaroIIMXCA MO OOTaHUKE, 300JIO0THH,
aHatomuu, (usmonormu ueioBeka. B 11 kimacce wm3ydaroTcs SBOJIOIMMOHHOE
y4eHHe, OCHOBBI KOJIOTHH U yUeHHue o Ouocdepe.

VYuebuniii mnpeamer  «buonorus»  mpu3zBaH  00eClEYUTh  OCBOEHHUE
oOy4YaromuMucs OMOJIOTHYECKUX TEOPUN M 3aKOHOB, UJICH, MPUHIIUIIOB U MPaBUJ,
JIEXKAMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTAX KIETKH, OpraHu3Ma, OISy,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHY, MPUKIIATHBIX acTieKTax OMOJIOrMuecKuX 3HaHuid. J{is
pa3BUTHS U TOAJEPKaHUS HMHTEepeca OOydallMxcsa K OHOJOTHHM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPaMMBbI
1o OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOM WM WHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



Lenp n3ydenus yueOHoro npeamera «buonorus» Ha yriyOa&éHHOM ypOBHE —
OBNIAZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHMU HMHTEpEca K ONpeAesEéHHON obiactu
npo(ecCUOHANBbHON JIeATETbHOCTH, CBSI3aHHOM C OMOJIOTHE, WM K BBIOODPY
y4e0HOT0 3aBeICHUS I MTPOJOIIKEHHSI OMOIOTHYECKOT0 00pa30BaHus.

JlocTmkeHnne 1enu Uu3ydeHus yueOHoro mnpeamera «buonorus» Ha
yIrayO0nEHHOM YPOBHE 00€CTIE€UMBACTCS PEIICHUEM CIIeIYIONINX 3aa4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOTO00Opa3WH H OCOOCHHOCTSAX OHOJIOTHYSCKUX CHCTEeM (KIICTKa,
OpraHu3M, MOMYJIAIHNs, BUI, OMOTEOIIeH03, OMocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B ONOJIOTHH;

O3HAKOMJICHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSpHOU U
KJIETOYHON OMOJIOTUM, HSMOPHOJIOTUM W OHOJIOTMM pa3BUTHS, TEHETHKH U
CEeJIEKIMHM, OHOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHH, MaJEOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHUX
UCCIIEIOBaHMM B Jlabopatopuu U B Ipupoae (HaOIIoAeHHE, W3MEPEHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBNaZicHHEe OOYyYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAXOJUTH,
aHAJIM3UPOBAaTh U HCIIOJIb30BATh OMOJOIMYECKYI0 HH(POpPMAIUIO; MOJIb30BATHCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMHYECKUMH U  OIKOJIOTHUYECKUMU
npobiieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOILEHUIO K OKpYXarolled NpUPOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBI0  OKpYXAlOUIMX JiojAed; OOOCHOBBIBaTH M COOJIOJaTh  MEphI
nporIIakTUKA WH(EKIMOHHBIX 3a00J€BaHU, ITpaBuia MOBEAEHUS B NMPUPOJAE U
oOecrieueHus1 0€30MacHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHbBIC HAyUHBIE OTKPBITUS B 00JIaCTH OHOJIOTHH;

pa3BuTHEe y 00y4aroIMXCsl HHTEIUIEKTyaIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B IIPOLECCE 3HAKOMCTBA C BBIAAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €I TpobiIeMaMH, METOI0JIOTHEH
OHMOJIOrMYECKOTO UCCIICIOBAHMUS, POBEACHHUS HKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/lay, MOAEIMPOBAaHUS OMOJIOTMUYECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTAHUE Y OOYYAIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTZICJILHBIM €€ 00bEeKTaM U SBJICHUSM; (POPMUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYECKOW TPaMOTHOCTH, OOMIeH KyJIbTypbl TOBEJACHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
MIPUPOOIOIL30BaHNN (COOIOICHNE TIPaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, SKOCHUCTEM, OnOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JI0POBbS
OKpyXaromux JroAer (coOmrogeHuss wMep npodumakTukd — 3a001eBaHUH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATCTHHOCTH B YPE3BBIUYAWHBIX CUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTHYECKUX 3HAHUHA U YMEHUH B TTOBCETHEBHOM KU3HU;

CO3MaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHUCS
VHIUBUYaJIbHON o0Opa3oBaTeIbHON TPaeKTOpUHU, CITIOCOOCTBYIOIIEH
nocJlieyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHHM C
WHIUBUy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO1ee 4nca0 4acoB, OTBEICHHBIX HA M3y4eHHE OMOJIOTHHM HA yriyOJeHHOM
YpPOBHE CpeaHero obmero oopazoBanus, coctaBiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 ygaca (3 gaca B HeJeio).

OT6op opraHu3alMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIECTBJISIETCS ¢ YYETOM CHenu(pUKU €ro COJAEp:KaHWs U HANpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B  OpraHM3AIUSAX  CPEIHETO
Ipo¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM YCIOBUEM MPU 00yUYEHUN OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSl TMPOBEJEHUE JTAa0OpaTOPHBIX M MpakTHdyeckux padoT. Takxke ydactue
OOy4JaroIMXCcs B BBITOJTHCHUHM TPOEKTHBIX M YUCOHO-HCCIIEIOBATEILCKIX PaboT,
TEMaThKa KOTOPBIX OMPENEISIeTCS YYUTEJIeM Ha OCHOBE  HWMEIOIIUXCS
MaTepHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Cognepxanue mporpamMmsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHO# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosornu.  buonornueckue HAaykKd W M3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJbHbIE, TPUKIAIHBIE W TOUCKOBBIE HAy4yHbIC HWCCIEHOBAaHUS B
OHOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO34MCTBE,
MPOMBILLIEHHOCTH, OXPAHE IPHUPOBI.

JleMoHCTpan U

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbr u cxembl: «CBsI3b OMOJIOTHH C JpYyrdMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEJIOCTHOCTD,
CJIO)KHOCTh M YHOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOPIraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTnueckuii), oOuocdepusiii. Ilpoueccbl, npoucxonasdive B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HbIX YPOBHIX OPraHU3ALINU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [londarue o 3aBucCUMON u
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstre BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bopoc B Ouonornueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXkeHUsT PE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpel u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buosorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE  1Jisi  TPOBEICHHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pPA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
oTkpbiTua KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IIOJOXEHHS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKTpodope3, MeTOJ MEUEHBIX aToMOB, Au(QepeHnnaIbHOe
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEeKTpOoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOM, «DJIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHaATbHOE [EeHTPUPYTUPOBAHUE,
[TL1P)».

Tema 4. XumMuueckasi Oprannu3anus KJIETKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBaHUU
KJIETKH, TETUIOPETyJsiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckne mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi MousekyJbl. [lepBuunas
CTpyKTypa Oeika, MeNnTHIHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTyphl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukamuss — Genkos.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, UCaXapy/ibl, OJIUTOCaXapyuabl U MOJIHCAXAPUIBIL.
OO0mwmii TUTaH  CTPOCHHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'mapodunbHO-THIPOdOOHBIE cBOMicTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUUAN
aunuoB. OO1IMe cBOKWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBumo Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MecronaxoxjaeHue u ouonorndeckue gpynkuun JJTHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonornyeckue ¢pynknun AT®. BoccTaHoBIeHHBIE TTEPEHOCUMKH, UX (QYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTYypbl OHoMosekyd. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHAN0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuiel u cxembl: «llepuoguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHuzmoB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYINb», «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyasl ATOy.

ObopynoBaHue: XMMHYECKast MOCYy1a U 000PYI0BaHHE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO KaUeCTBEHHBIX
peaKIUID».

JlaGopaTtopnass  paGora  «JccrmenoBaHWe ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas W Mpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. KierouHasi creHka OakTepuil u apxeil.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecTO U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IIa3MaTHYECKOU
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(uddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIMA U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemMocts MemOpanbl. Pabotra HaTpuii-
KaJJMeBOr0 Hacoca. DHJIOLMTO3: MUHOLMTO3, ¢aronuTto3. Dk3ouuTto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuloB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat I'onbmku, JTU30COMBI, UX CTpoeHHE U (PyHKIMU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUI
petuxynym. CekperopHast pyHkius anmnapata ['onbmxu. Moougukayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIx KieToK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoerne u (QyHKIIMM MHUTOXOHIpUN u Tuiactun. l[lepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIONIUX  DYKAPHOT.
XJ0pOIIacThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M (PyHKUUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
neHtp. CTpoeHHME U JABWKEHHE IKIYTUKOB U PECHUYEK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupogannvie ¢ mMuxpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepuHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHOOKEHHE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamur u cemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHOU 00010YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHIPUIY, «Sapo», «CTpoeHre NpOKApUOTHIECKON KISTKIY.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

Jlabopatopnass paGora «JVccnenoBanue miazMonu3a M JIEMJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHwe  JBMKEHUS  UUTOIJIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreThueckoe oOecredeHne KieTku: mpeBpaiieHne ATD B
OOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPeaKIud KJIETOYHOTrO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dotocunteza. CBeToBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cy. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BnusiHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUuuIupyomue OaKTepuH, Kele300aKTepur, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OpTraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJAOBAaHHE IJISI MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTnuecKui
KoJ, ero cBoiWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosust Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepona (d. XKako0, XK. Mano). Moaekynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTke. KiieTounbIi romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaron. Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U1 MEAULIMHCKUAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /I. 1. UBaHOBCKUIA.

Tabmuiel 1 cxemsl: «buocunre3 Oenkay, «l'eHeTHYeCKU Kol», «Bupych»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunres JIHK — permkanua. Ilpuamuner perumkanvu JITHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm pernkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUI. JIUTJIOWAHBIA W
raruiouHbeli - HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOrO IUKIA KiIeTKU. [Iporpammupyemasi KieTO4YHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKkay» — Ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: <«OKW3HEHHBINM ITMKI KIETKW», «Mutos»n, «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEUIKA JIyKay.

JlabopaTopnass  pabGora  «l3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpEenapaTax».

JlabopaTopHnas pa6ora «HaOntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. CrpoeHue u GyHKIMHM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpPUObI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIBI pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMN U paclofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAaHEW: JIMTEINAJIbHAL,
COEJIMHUTENbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUA U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PAaCTEHUM:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHune BOABI, YIJIEKMCIOrO Ta3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuranue XKUMBOTHBIX. BHyTpuIIONOCTHOE M
BHYTPUKJIETOYHOE TNuUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KieTku. KoxxHoe apixanue. JlpIXxaTreabHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaomux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpaHncropT BemecTB y JKHMBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLUOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI [TO3BOHOYHBIX KUBOTHbIX. Paborta
cepAua U €€ peryJssusl.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparutenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelrs U 00paTHOE BCAaChIBaHHE KaK MEXaHU3Mbl pabOTbl OPraHOB BbIACICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune n (HyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuii M UUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooje3Heidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. Bpoxa¢HHBIH W NpUOOpPETEHHBIN crenupuIecKui
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbIe BelecTBa U X 3HAYEHUE.

HepBHasg cucremMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA MU €€ OTHEIbl. JBOJIOLMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y KUBOTHbIX. OT/AEIBl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perynsauus U 3HIOKPUHHAs CUCTEMa YXMBOTHBIX M YEJIOBEKa.
JKene3pl HHOOKPUHHOW CHUCTEMBI M KX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [umnoTtanamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «baktepumny, «llpocreiimue», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHUe
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembr», «CTpoeHue ctediisy,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MplllIeuHass ~ CUCTEMay,
«BpigenurenbHas CcUCTEMa», «DHAOKpPHMHHAs cucTteMa», «CTPOEHHE MBI,
«Ammynuter»,  «KuimieunomnosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPHDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaroux», «HepBHas cuctema yenoBeka», «Pediexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHHMil pa3HbBIX OTAEJIOB, BIAXHBIE Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJIs JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasia u OelKoB Mo/ IeHCTBUEM (PEPMEHTOB, 00OPYAOBaHUE IS
JIEMOHCTPAILUH OMBITOB MO U3MEPEHUIO )KU3HEHHOU €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabGopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJSLuS,
(parMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbICi
M€Ho03a M IIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIEC
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O pPa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe oOpoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIIEKOMMUTAIONIUX. 3apOJBIINICBBIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIINS).
Jakjagka IUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha 3MOpHOHANBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIM mepuoj. Ilpsmoe u
HermpsiMmoe pas3BuTue. PaszButne ¢ wMetamopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX KWBOTHBIX. bHoJIOrMYeckoe 3HauYeHHE MPSMOr0 W HEMPSIMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B NpUpoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX U 4esoBeka. CTaany moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. J[BoiiHOE OIJIOOTBOPEHHE Y IBETKOBBIX pacTeHuid. OOpa3oBaHue n
pa3BUTHE CEMEHU.

MexaHn3MBbl pETyIsIAA OHTOI€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuel 1 cxembl: «BereratuBHOe pasmHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHOXeHue ruapsy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nATymku», «JIBOMHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX PACTEHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L{MKI pa3BUTHS JISATYLLIKI.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYHBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. KonsioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHBIC TE€HBI, aJbTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl  T€HETUKU:  TUOPUIOJIOTUYECKHUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
BaswiioB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®unmunyenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «KMeTo/Ibl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3us THOPUIOB MepBOTO MoKoaeHus. [IpaBuno nomuaMpoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupytouee ckpemmBanue. [[poMeKyTOUHBIM XapaKTep HACIECIOBAHUS.
Pacmeruienre npu3HaKoB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpU3HAKoB.  lluTomornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HaclenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY T'€HaMHA. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M Te€TepOramMeTHbIA I10J. [ eHeTnuyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ayuienus3M. B3auMonenucTBue HeauleNbHBIX T'€HOB.
KomnnementapHocTs. Onuctas. [Tonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKkkKe (PU3NOIIOTUYECKUX TMPOLIECCOB, TMOBEACHHUS M KOTHUTHBHBIX (DYHKIIHIA.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO35UH — MHKpOOHOM». ['eHeTndyeckue acmeKThl KOHTPOIS H
U3MEHEHUS HaclIeJICTBEHHON MH(POpPMAIIUU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouniee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun npozodunbyy, «Kapuotum mOTUIBDY,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOAENb A JEMOHCTpPAllMM 3aKOHOB €IUHOOOpasus
ruOpu70OB TIEPBOTO TMOKOJICHMS] W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJIEJOBAaHMUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllUM CILEIJICHHOTO HACJIEIOBaHUs IMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIEICTBEHHAS.

Momudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAITMOHHOM
U3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallUOHHASL.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BHIbl MyTalnuil: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuToriazMaTuyeckue Myrtauuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl M HX BIHWSHUE Ha OPraHU3MBl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HaciencTBeHHoW u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JleMoHCTpanun

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS W3MCHYHUBOCTHY, «Meio3s,
«OmnonoTBopeHuey, «I 'eHeTnyeckue 3a00IeBaHus YeI0BeKay, « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE W TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PAcTEHUH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla u
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtaumu y 1po3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
ONMM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA:
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YelloBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HayeHuE MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAILCHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4yeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBbBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuupbl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yUEHHS] TE€HETUKHU
yesoBekay, «I'eHeTuyeckue 3a00JIeBaHUS UETTOBEKaY.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cenexkuusi OpranusMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax MNpoUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ]
*KuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Meroapl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTranue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PagnaninoHHBIN M XUMAYECKUN MYyTareHe3 Kak MCTOYHHUK MYTAlUK y KyJIbTYPHBIX



dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUIIIIOUIOB. BuyTtpusugoBas rUOpUIU3aIIns.
bnuskopoAcTBEeHHOE — CKpelMBaHue, wWid  UHOpuauHr.  HepojcTtBeHHoe
CKpellluBaHue, Wik ayTopuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtnanéHnas rudbpunuzauus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKUUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB UM THOPUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCyPCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAYUUeHUs CYUeCmayiomux U co30aHus HO8blX NOpPoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxemsbl: «L{eHTpBI TPOUCXOXKIEHNS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«MeTtonpl cenexkuumny, «Otnanéunas rudpuauzamnusy, «MyTaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JIOCTHXKEHHS CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCTIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHne, TMOJYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
TexHosiorui. [IponsBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MMOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxeHepus. MeTonbl KyJbTypbl KJIETOK UM TKaHEW PAaCTEHUU U
K*UBOTHbIX. Kpuobanku. Comaruueckas TruUOpuAM3alUMsd W COMATHYECKUN
smOpuorere3. Mcmnonp30BaHWE TaruIOWIOB B CEJIEKIMU pacTeHui. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHbBIX
anmumen 6 MmelduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUK AEp KIETOK.
Texnonoeuu 0300po8eHus, KYJTbMUGUpPO8aAHUs U  MUKDOKIOHATLHO20
DPA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHYKEHEPHH.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menmunuackue 6norexnonorun. [loctrenomnas nudposas meaumnuHa. [TLP-
JUArHoCcTUKa. MeTaOoJOMHBIN aHaiu3, TeHOLEHTPUYECKUH aHaju3 MpoTeoMa
YeJIoBEKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJIOTHM TpEXMEPHOro OUONMPUHTUHTA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OoOecredyeHuss KOMOMHHUPOBAHHOM
3amuThl 0T BOo3Oyauteneir OPBU, ycTaHOBiIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCO0O OITACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IPOU3BOJCTBEY, «Kitetounas nuxxenepusn», «I'eHHass UHXEHEpUs».

JlabopaTtopHasi padora «l/3yueHue oObEeKTOB OMOTEXHOIOTUIY.

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO ).

11 KUIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPeEIACTABJICHHHA B
Onosioruu

OpomonuonHas Tteopuss Y. JlapBuHa. Ilpeanochliku  BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXXEHHST OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIH O0TOOD).



Odopmnenue cuntetnyeckoir Teopun H3Bomtouun (CTD). HeltpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIOLMOHHAS  OuoyorHsA. 3HAYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpersr: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosowe, Y. apsun, C. C. YerBepuxosn, 1. U. Imansraysen, Ix. Xonaein, /. K.
benses.

Tabmunet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHero)»,
«Jlectnuna xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
npucnocoOsennii 'y pacteHuii W kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm
KarmycThbl», «[1opopl JOMAITHUX KUBOTHBIX», «CxemMa 00pa30oBaHUsI HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOJTIOLII.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuusa Kak 37€MEHTapHasl equHuLA 3BOMOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHooH/la TOMYJSIIMM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOpPhl (IBWXKYIIHE CHIbI) 3BOMIOUMHA. MyTallMOHHBIN
nporiecc. KomOunaTuBHas wu3MeHUnMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT aieied B momymanusx. Oddexr
ocHoBarens. IDggexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiicha cenog 6
oonbwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuud  mOMyJSIOU:
reorpaduyueckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIOIIMKA,  pa3pbiBatOLIUi
(zm3pyntuBHbIi). IlomoBoil 0TOOP. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCTOCOOJEHUN y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOIOruyecKue,
busnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHUYeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kitoueBod (akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (moJUIUION IU3aIus,
rubpuanzans). JJIMTenbHOCT 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  3BONIONIMOHHONM  OWOJOTMKM B pa3padOTKe Hay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEll.

JdeMoHCTpanuu

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

Tabmuupr u cxembl: «MyTanuMoHHasT H3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CHJIbI 3BOJIOLUN», «DKOJIOTMYECKas W3OJISIMS MOMYyJIAIUA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSAIUS  JTUCTBEHHUIIBI CUOMPCKOM W JTUCTBEHHUIIBI
naypckoi», «IlomymaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEUCTBUSA €CTECTBEHHOro ot10opa», «PopMmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycTpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX),
«Dusnonoruueckre ananrauuun», «llpucrnocoOieHHOCTH OpPraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl Bug000pazoBaHus», «l'eorpaduyeckoe BuUI000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «IKOJIOIMYECKOE BHUIA000PA30BAHUE BHUJIOB CHHHID),
«[Tomumunon et pacteHuit», «KamyctHo-penedHbiii THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCTIOCOOJICHUN, uydesla NTHUI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUM OJM3KUX BUIOB, 0Opa30BABIIUXCS
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi padora «BplsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocoOneHuss  OopraHM3sMoB M HUX
OTHOCHTEJIbHAS IIeJIECO00Pa3HOCThY.

JlabopaTopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POJIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaonus U eé pe3yabTaThbl

Meroapl wW3ydeHMs MakpolsBoioUMH. [laneoHTonornueckue  MeETOIBI
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue mMeTonpl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dbayHpl MaTepukoB U OCTpoOBOB. buoreorpaduyeckue obnactu 3emnn. Bupabi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YyUECHUS
BONIONMH. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a U TMOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PynuMenTtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE W  MaTEeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOCHUS (HUIOTCHETHYECKHIX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOUUH. [IpuHyun cmenvt yHKyui.
HeobOpaTtumocTs 3BoJonMK. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLIHH.

JdeMoHCTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuupbl U cxembl: «DUIOreHETHYECKUI Psil JIOMIAn», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punnodutsr»y,  «CemeHHBbIE
nanopoTHUKW», «buoreorpadguueckue 30HBI 3eMiumn», «Jlpeiid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJIOTMYHbIE OpPraHbl», «PyaUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIUMIIaH3e», «l IaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancrnepmusi. JJoHayuHbie TpEeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEaMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanw, JI. [1actepa. [IpoucxosxieHre sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reojoruueckast) SBOJIONUA. XHMHYCSCKAsS OHBOIIONMSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BeniecTB n3 Heopranndeckux. Ombitr C. Mumepa un I'. IOpm.
O6pa3zoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumore3a A. U.
Omnapuna, runoTe3a nepsuaHoro OyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Uex) um rumoreza «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKHU.

Uctopuss 3emnn U Metonsl €€ wu3yueHus. Mckomaemble OpraHU4ecKue
octatku. ['eoxponHonoruss u e€ wmeronpl. OTHOcUTENbHAsT H aOCOJIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKast Kajaa: Y0HbI, dPbl, IEPUOIbI, STOXU.



Hauanbubie s3Tanbel opraHndeckod HBojouMU. [losBiaeHHe © 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOreHe3). DBOIIOLUOHHOE MPOUCXOKICHUE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuil. Bpixon pacrenud Ha cymly. llosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CeMmMeHHble pacTeHus. lIponcxoxaeHne NIBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUHA XUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMIMNX U
ntul. [lpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
nmajgeo3oi, Me3030M, KaifHo30#. OOm@as XxXapakTEepUCTHKa KIWMara u
reoJIOTMYECKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPHU3UCHI Mpouuioro. [Ipuyuuel u
CJIEICTBUSL MacCOBBIX BbIMHUpaHHil. COBpPEMEHHBIN SKOJOTHYECKUNA KPHU3HUC, €ro
ocodenHoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHUuUNbBl Kraccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnunet u cxembl: «Cxema onbita @. Penuy», «Cxema onsbita JI. [Tactepa no
M3YUYCHUIO CaMO3apOoXJIeHUs ku3Hu», «Cxema ombita C. Mumepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BoyOUUM», «['eoXpoHoiormyeckas  mIKaiay,
«HauanpHble dTanbl OPraHUYecKo SBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrtema XuUBOH npupoab», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokserounsie Bogopocan», «Mxm», «llamoporaukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocTeitmme», «KuieuHononocTHwey,
«Ilnockue 4EPBWY, «UneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaronuecs», «lItuuby, «Mnekonuraromuey, «Pa3Butne xXu3HuU B
apXxenckou apey, «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
[aJIe030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3Burne KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pPacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPEMNApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKU OpPraHHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sna0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuro abMOTeHHOT0 CUHTE3a OPTraHUYECKUX COSTMHEHUN B
MEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne O0COOCHHOCTEH CTPOCHUSI PaACTECHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0oCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM YelIOBeKa. Penurmnosnsbie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoBeKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHoImIeHNE OMOTOTUYECKHUX U COMMAIIBHBIX (JaKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie O00€3bSIHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/iei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYJAUM Tpyla. YenoBeK NpAMOXOASAIINN U MEPBBIM BBIXOJ JIOACH
3a mpenensl  Adpuku. YenoBek reipenbOeprckuii —  oOmMMM  MpenoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMara. YeloBeK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenaMu AQpUKH.
[TaneoreneTka U MajJseOreHOMHUKA.



DBOJIOLKS COBPEMEHHOr0 4enoBeka. EcTecTBEHHbI OTOOp B MOIMYJISIIUAX
yenoBeka. MyTanvoHHBIN Tiporiece u moauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpainus u «dGQPexT ocHOBaTENss» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. borablume pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaJbHAas),  MOHTOJOUIHAs
(a3maTcko-amepuKkaHckas). Bpemss u myTu paccejieHHs 4YelOoBEeKa IO IJIaHETe.
EnuHcTBO  uyenoBeueckux — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacHU3Ma.
[Tpucnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSM OKpY’KalOLIeH Cpefbl.
BnusHue reorpaduueckoil cpeapl W apeiidpa reHoB Ha MopdoJorur U
(U3HOJOrHIO YETIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs ~ aHTPONOJIOTMS W MAJIEOAHTPOIIOJIOTHS
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble MCCIEA0BaHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanne KO3BOMIOLMHA OMOIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapBumn, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxeMbl: «MeTo/ibl aHTPONONIOTUMY, «[ 0JTOBHOM MO3Tr YenoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa U CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyILIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
IpEBO  YeJoBeKa», «ABcTpanmonuTek», «UYenoBexk  ymenslid», «Yenosek
NPSIMOXOIAIINIY, «JleHnCcoBCkui dyenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenkn yenoBekay, «Tarbl IBOJIIOLUYI YEJIOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOKICHHSI UEIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJIOoBeKa W 4epena IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnas pabora «M3yueHue OCOOCHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «l3ydyeHune 3KOJIOrMYECKUX alanTallil YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxaeHue U pa3BuTue dkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKooruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMHu.



Metonbr skonoruu. IlosieBble HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
npupojHble W JaboparopHble. MojenupoBaHue B 3KOJOTUH. MOHHUTOPHHT
OKpY KaloIlel Cpeibl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00AIbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaol. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPBbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

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

Tabnuupbl 1 cxembl: «Pazgensl skonorum», «Meroabl 3konorun», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD».

JlaGopaTopHas pabora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAaHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: abMoTHYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01mne
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux ¢akropos. [IpaBuno munumyma (K.
[lnpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTECHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHalbHas poOJib CBETa.
doTonepruoan3M.

Temneparypa kak »konoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocth kak oskonormdeckuin ¢dakrtop. I[lpucmocobinenus pacTteHui K
nojJiep kKaHuio BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
NyOMHHAsE  TMOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B Pa3HBIX CPEIax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: 1E€PEBbs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buornueckue (bakTOopHI. Bunger OMOTHYECKUX B3aUMOJICHCTBUMN:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJIeOHn4ecTBo). Herpodpuueckue
B3auMoelicTBus  (Tommueckue,  (Qopudeckue, ¢abpuueckue).  3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUNM JJisl CYIIECTBOBAHUSI OpPraHU3MOB B Cpefie
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKIFOUECHMUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «JKonorudyeckue @axrtopb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TenaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIEY», «Duznonornueckue ajganTaluu
KUBOTHBIX», «Cpembl 0OWTaHMsS OpPraHU3MOB», «bBHUONOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
nutanusy, «XuiHudectBoy, «llapasutuzm», «Koukypenimus», «CuMOuo3»,
«KoMmmeHncanmmzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHUM, CBETOJIIOOMBBLIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, TepOapUu U KOJUJIEKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUW U IKUBOTHBIX, OOJIAJAONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi paGora «BpIsBI€eHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHHN U3
Pa3HbBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOIMYJISLIHH. [Monmynsiuust  kak
Oouonoruyeckas cucreMa. Posb HEOTHOPOAHOCTH Cpelibl, (PU3NYECKUx 6apbepoB U
0COOEHHOCTE OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJSIWU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHAasi W TIOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIHSI.

DKkoJioruyeckass cTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH TOIYJISLIHH.
JuHamuka nonyiasiuud U e€ peryisiuusa. buoTudeckuil moTeHIMan MOMYJIALNH.
MoaenvpoBanue TMHAMHUKHA TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH TOMYJISLINH.
KpuBble BbDKHBaHUS. Perynsnus YuCICHHOCTH MOMYJISAINHA: PoOJib (HaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIk.M. XartumHcoHa. Pa3mepbl »KoIOrMYECKOU
Huim. [loTeHnmanbHas U peaau3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTernuu. JKOJIOTMYECKUE SKBUBAIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. Y. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MOMYJISALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyjsinuum», «Bo3pacTHble  NHUpaMHIbI
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHUH K
pacCeNeHUIO.

Tema 9. Ikosorust cood1mecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3Mamu B OHOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). DOyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue unenu u cetd. AOuoTHUecKHe OJIOKU
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeldu  dBKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMHU/JIBI UhCeT, OMOMACChl U SHEPTHH.

Junamurxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCHUM W UX TMPUYUHBL. AHTPONOT€HHbIE BO3JICUCTBUS Ha
cykueccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvbl Mopeti U
oxeanog. Ixocucmemvl MYHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos3. Paznuuns
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
dbnopa u ¢dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonmormyeckoe u
XO35IIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6u008-30upuxamopos (Kiouesvlx
61008) 6 (QyHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, TOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCcCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «DKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO JIECay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbIC
TPYIIbl OPraHU3MOB B 3KOcHCTeME», «KpyroBopoT BELIECTB B 3KOCHUCTEMEY,
«llenmn nutanus (macTOWIIHAS, JETPUTHAS)», « DKOJIOTHIECKAsT MTUPAMHUIA YHCEID»,
«Koyoruyeckas nupamuaa OGuoMacchl», «IKOJIOrMYecKas MupaMuaa dHEPrUn»,
«O0pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCe
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
DHEPruu B arpoueHo3e», «[Ipumepsl ypoboskocuctem».

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena IMTUIl U
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIINX PACTEHUHN, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHre u onucanue ypo0o3KOCHCTEMBD».

JlabopaTopHasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
eJIbHUK, Ha CYXO/I0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYpcHsl «ODKCKypCHsl B arpodKocucTeMmy (Ha MOJje WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmiemianerapHasi o0ojiouka 3eMJIM, TZI€ CYILIECTBYET WIIU
CyllleCcTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuajackoro o 6uocdepe. Obnactu ouocdepst u e€ cocras. XKupoe
BEIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBOBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM 3K0cucTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporsl
BEILECTB U OMOT€OXMMHUYECKUE LUKIIbI (YIJiepoaa, a30Ta). PUTMUYHOCTD SIBJICHUUN
B Ouocdepe.

3oHanbHOCTH Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIIMCTBEHHbIE JIECa, CTENHU, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QPyHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. . Bepuaackuid, 3. 31occ.

Tabmumel u cxemsl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«Kpyrosopot yriepona B mpupojne», «KpyroBopor kuciopojga B HpUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «TyHapay, «Taliray, «Cmemannasiii jgec», «IIIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHbIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX TMPUYMHBL. Bo3jeicTBhe ueloBeka Ha
ouochepy. 3arpssHeHue Bo3AymIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacubie kuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
boranndeckue caapl U 300J10THUECKUE TTAPKH.

OCHOBHbBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UEJIOBEUECTBA U TMPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpPaHEHHE  OHMOJOTMYECKOIo
pasHooOpasus 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHotl dnepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvie ungopmayuonnvlie cucmemsl, obecneuugarouue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcCHOBbI



9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBDPEHCOCHUMU.
Pexoncmpyrkyus mopckux u HazemHvix 5KOCUCTHEM.

JemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapoceps», «3arps3HeHre nouBbl», «llapHukoBwIl 3pdekT», «Ocobo
OXpaHsieMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OXpaHSEMbIX PACTEHUN U KUBOTHBIX KpacHou
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH perMOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIUE COCTABIIAIONIME: OCO3HAHME OOYYAIOIIUMUCA POCCHICKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH [I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluuue NPABOCO3HAHUA  IKOJOTUYECKOU
KYJBTYPBbI, CNHOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B CIMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OEPEKHOTO OTHOIIEHUS K KYyJbTYpPHOMY HAcleIul0 U
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn Cpee.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOECHMS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCSI PYKOBOCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA AEATEILHOCTUA B MPOIIECCE peaIU3allUd OCHOBHBIX HAMpPABICHUUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;KaIaHCKOro BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMH 00YYaIOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W O0OS3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNATh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IPOLECCE COBMECTHOTO BBIINOJHEHUS
y4eOHbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIbHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPHOTUYECKOT0 BOCIIUTAHUSA

c(hOpMUPOBAHHOCTH POCCUICKON rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIIEIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOT'O O0IIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE IYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIAaronoJyuYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUJI U HOPM,
COQIAaHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepam mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB W OILIGHKM UX BO3MOXHBIX TOCIEACTBUN s
OKPY’KarOIIEN CPEIbI;

OCO3HAHHE TJI00ATHHOTO XapaKTepa 3KOJOTHUECKHX MpoOJIeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSIT M YMEHUS TPU PEIICHHH TpoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TOBEACHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYXKarOLIEH
NPUPOIAHON cpene, YMEHUE MPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPAIIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOMU HaIPABJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KakK HAyKd, OCO3HAHUSA €€ poJu B
(GbOopMHpPOBAaHUU PALMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
IpeacTaBlieHus 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJISI COBPEMEHHOW IHUBWIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTe BBIXOJIa U3 INIO0ANBHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAIILHON TPaMOTHOCTH OOyYaromuxcs, (GopMupyeMoi
IpU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTA HAYYHOW NESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «broorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOIINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(pUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHble JeHCTBUS (ITO3HABaTENbHbIC, KOMMYHHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecIeuynBaroIIre dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
o0yJaronmxcs UCTIOIh30BaTh OCBOCHHBIC MEKIUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYECKHUE 3HAHWS W YHUBEpPCAJIbHbIE y4eOHbIE JCHCTBHS B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHpPOBAaHBI TO3HABATEIHHBIC
yHUBEpCcajbHble yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUA, PETYJISTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMU
NEeUCTBUAMM:

1) 6a3oBble JOrnYecKHe JAeiiCTBHUSI:

CaMOCTOATENBbHO  (OPMYJIHMPOBATh W aKTyalM3upoBaThb  MpoOIiEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKAIIUU, O00OIICHUS ), PACKPHIBATH CMBICT
OMOJIOTMUYECKUX TOHATHH (BBIICIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMU TOHATHUSMU);

ONpEeAEeNATh LEeNH JAEITeIbHOCTH, 3a/laBas MapaMeTpbl U KpPUTEPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKUBOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTHBHbBIC, JCIyKTUBHBIE, 10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHHS TPOOJIEMBbI ¢ YUETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS MTPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3OBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsIX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX U COITUAIBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYCBBIMH TTOHITHSIMHA W METOJIaMHU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
JESATSIILHOCTH U )KU3HECHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pemieHHs, HaXOAWTh apryMEHTHI JUIS JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOwsi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

dbopMyTUpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3THMYHBIE METOJIbI MPU TOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouoyornyeckor HHPOpMANMEH: TPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU €HCTBHAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIHHO BBHITIOJHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS TIPU PEIICHUH YIEOHOMN 3a/1a4;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpeiensaTh pojd ¢ Yy4€TOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYNKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PEUICHUS IO HUX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yNbTaThl OCBOCHHUSI COJEpX aHUS Y4eOHOro mpeaMera
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
MPUPOJIONIOIB30BaHUS, O BKJIaJE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOHU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetouynast teopus T. [lIanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHas TEOpHs
HacnenctBeHHoctTu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYyJIbTYpPHBIX  PACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJIOTUYECKUX PAIOB B
HACJIEJICTBCHHOU U3MEHUYUBOCTHU H. n. Baswuiiona), IIPUHLIATIB
(KOMILIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OaxTepuii, rpubOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KUZHEIEATEIbHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOPHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMEeTOreHe3a, SMOpHOreHe3a, OCTIMOPHOHAIIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUSAMHU, MEKIY
OpraHaMud M CHCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U UX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHA, TEHOTHIIOM M (PEHOTHUNOM, (PEHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl OKA3aTeNbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniatb ONOJIOrHYECKUE 3a/1a4M, BBISBISATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JIE€1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yJIbTaThl U AENATh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOIMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  NPEJACTaBISATh  MOJYYEHHBbIE  pe3ysibTaThl Ha  YYEHHYECKHX

KOH(EPEHITUSAX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B
obrmactu  OWMONOrMM M MEIHULUHMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHME, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3JIaHhE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HaHHBIM BBIOOP Oyayuied npodeccuoHanbHON
NESTETHHOCTH B 00JacCTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHero
po(heCCHOHATEHOTO U BEICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl M PEIICHUH SKOJOTMYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIIOIH30BaHUS, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHS IBOJIOIMH), YICHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlnbuxa,
HKOJIOTHYECKON MHpaMHIbl HEpPruu), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  TIO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX HKUBBIX O00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, JYKCIEPUMEHT), CIOcO0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIAOB, OHOTEOILIEHO30B,
KOCHCTeM M Ouocdepsl, CTaOUIU3MPYIOIIETO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, JIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS IBIDKYITUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3U MEXKJY TMPOIECCAMU DSBOJIOINH,
JIBIDKYIMMHA CUJIAMHU aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIUYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOWTAaHMS, €MHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBIICHUSIMH, JI€TaTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0ATh
npaBuiIa mpu paboTe ¢ yueOHbIM U JaO0OPaATOPHBIM 000PY0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1ellb KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pe3yNbTaThl U AENIaTh BEIBOBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH paboTe MO OWOJIOTHH,
HKOJIOTUU W MEJMIIUHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIIATh  MOJIYYEHHBIE  PE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUH JKU3HU, YEIOBEKA
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccuoHaIbHON
NEeSATENHHOCTU B 00JIaCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 Buonorus xak Hayka 0
2 JKuBbIe CHCTEMBI U UX U3YUCHHE 0
3 buonorus knetku 2 0 0.5
4 XHUMHUYECKask OpraHu3anys KIeTKU 10 1
5 Crpoenue u pyHKIUH KIETKH 8 1
6 OOMeH BelecTB U MPEBpaIllEHUE SHEPTUU B 9 1 1
KIIETKE
7 HaCJ'IGI[CTBeHIfaSI uH(popManus u 9 1 05
peanuzanus e€ B KJIETKe
JKnu3HeHHBIN UK KIESTKH 6 1 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 0 05
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0 0.5
15 Cenekius OpraHU3MOB 4 0
16 buortexHoorus U CHHTETHYECKasE OMOJIOTHS 4 0




17

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13




11 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoasnbie | IlpakTudyeckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
1 3apoxIeHuE U Pa3BUTHE IBOTIOIIMOHHBIX 4 0 0
MpeJCTaBICHUN B OMOJIOTHH
MukposBontonus U €€ pe3ysbTaThl 14 1
3 MakposBoronus u €€ pe3ynbTaThl 6
[TpoucxoxxaeHne u pa3BUTHE )KU3HU HA
4 P A P 15 1 15
3emuie
5 IIpoucxoxkaeHue 4enoBeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHSIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 1 0.5
C OKpY2Karollleu cpenou
7 Opranu3msel B cpefia OOUTaHUS 1.5
8 DKOJ0TrHUs BUIOB U HOMYJIALUN 0.5
DKousorust coo0IIecTB. DKOIOTHIECKUE
9 H 12 1 0.5
CHCTEMBI
10 buocdepa — rmobanbHas skocucTemMa 0
11 UYenoBek u OKpyxaromas cpeia
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 7.5




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N KounyecTBO yacos
°
o/ Tema ypoka Be KonTpo Ipakruyec | Hara DJIeKTPOHHbIE HU(PPOBHIE
I JIbHBIE KHe U3ydeHust o0pa3oBaTejibHbIE PeCypChl
ero
padoTbI padoTbI
buonorus xak https://resh.edu.ru/subject/lesson/3827/st
KO €KCHas Ha art/118940/
MILTeRCHa Hayia | 1 0 0 01.09.2023
KaK 9aCTh COBPEMEHHOTO
oOmiecTBa
’KuBbie cucteMbl U X https://resh.edu.ru/subject/lesson/3827/st
CBOICTEA 1 0 0 06.09.2023 art/118940/
YpoBHeBas opraHuzanus https://resh.edu.ru/subject/lesson/3827/st
1 0 .09.
KHUBBIX CUCTEM 0 06.09.2023 art/118940/
Hcropus oTKpbITUS 1 https://nsportal.ru/sites/default/files/2015
U3YYEHUS KIETKH. 1 0 0 08.09.2023 [05/27/istoriya_otkrytiya kletki.pptx
Knerounas teopust
MeTo b1 MONEKYIISIPHON https://ypok.pd/presentation/21827.html
U KJIETOYHON OMOJIOTHH.
[IpakTrueckas padota
«3yuenune MeTo10B
KJIETOYHOU OMOJI0
1 DROIOTHH 1 0 0.5 13.09.2023
(xpomarorpadus,
anekTpodopes,
nuddepeHnraiIbHoe
neHTpudyrupoBanue,

[I1IP)»



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://nsportal.ru/sites/default/files/2015/05/27/istoriya_otkrytiya_kletki.pptx
https://nsportal.ru/sites/default/files/2015/05/27/istoriya_otkrytiya_kletki.pptx

XUMHYECKUH COCTaB

https://resh.edu.ru/subject/lesson/5397/st

6 LOTKI 0 13.09.2023 art/283870/

MuHepaibHbIE BEILIECTBA https://resh.edu.ru/subject/lesson/5397/st
7 KJIETKH, UX 0 15.09.2023 | art/283870/

Omosoruueckas poib

Oprannueckue BeniecTBa https://resh.edu.ru/subject/lesson/3840/st

KJIETKH — OEJIKH. art/163096/
3 JlaGopatopHas paboTa 05 20.09.2023

«O0HapyxeHue O6EJIKOB C

MOMOIIBIO KaYECTBEHHBIX

peaxkuuiny

CBoliicTBa, https://resh.edu.ru/subject/lesson/3840/st
9 KiaccuUKaIys u 0 20.09.2023 | art/163096/

¢byHKIIMN OETKOB

Oprannueckue BeUIecTBa https://resh.edu.ru/subject/lesson/5397/st
10 KJICTKH — YTJIEBOIBI 0 22.09.2023 art/283870/

Opraanyueckue BenecTna https://resh.edu.ru/subject/lesson/5397/st
11 B — 0 27.09.2023 art/283870/

HyknenHoBble KUCHOTBHI. https://resh.edu.ru/subject/lesson/3840/st

JIHK u PHK. art/163096/

JlabopaTopHas pabora
12 «HccnenoBanme 0.5 27.09.2023

HYKJICHHOBBIX KHCIIOT,

BBIZICTICHHBIX U3 KIETOK

Pa3INYHBIX OPTaHU3MOBY

Crpoenue u GyHKITUN https://resh.edu.ru/subject/lesson/3840/st
13 AT®. [lpyrue 0 29.09.2023 | art/163096/

HyKJIe03uaTpUudochaTel



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

(HT®D)

CexBenupoBanue JIHK.
MeToabI TEHOMHKH,

https://genetico.ru/price/uslugi-po-
sekvenirovaniyu?utm_source=yandex
utm_medium=cpc
utm_campaign=ngs_search _sequencing
rf utm_content=12549860512
utm_term=cekBeHUPOBaHNEY020THK
calltouch tm=yd ¢:77293976 gb:49937
33760 ad:12549860512 ph:440295720

14 TPaHCKPHUIITOMHKH, 0 04.10.2023 05_st:search_pt:premium_p:1_s:none_dt
MMPOTEOMUKH :desktop_req:11309 ret:44029572005_a
pt:none
roistat=direct] search 12549860512 ce
KBeHUpoBaHne Y20 1HK
roistat_referrer=none
roistat_pos=premium_1
yclid=3039966525132111871
Meroasl CTpYKTYpHOI https://biomolecula.ru/articles/metody-v-
15 ouostorun. KonTtposnbHas 0 04.10.2023 | kartinkakh-strukturnaia-biologiia
pabota
Tunel K1ETOK. https://prezentacii.org/prezentacii/prezen
16 [TpokapuoTrueckas 0 06.10.2023 tacii-po-biologii/3485-
KIIeTKA prokarioticheskaya-kletka.html
Crpoenue https://resh.edu.ru/subject/lesson/5383/st
J3YKAPUOTUYECKON art/153371/
17 KieTku. [Ipaktnueckas 05 11.10.2023
pabota «3y4yenue
CBOWCTB KJIETOYHOMN
MeMOpaHbD»
18 [ToBepXHOCTHBI ammapar 0 11.10.2023 | https://resh.edu.ru/subject/lesson/5383/st



https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://prezentacii.org/prezentacii/prezentacii-po-biologii/3485-prokarioticheskaya-kletka.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/3485-prokarioticheskaya-kletka.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/3485-prokarioticheskaya-kletka.html
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

KIICTKH

art/153371/

19

OnnomeMOpaHHbBIC
OpPTaHOWJIBI KJIETKH.
[IpakTrueckas pabora
«3yueHne NBUKEHUS
LUTOIIA3MEI B
PACTHTETBHBIX KIETKAX)»

0.5

13.10.2023

https://resh.edu.ru/subject/lesson/3847/st
art/8616/

20

[TonyaBTOHOMHBIE
OpraHoubl KJIETKU:
MUTOXOHJIPHH,
I1aCTuabl.
JlabopaTopHas pabota
«HccnenoBanue
J1a3MoJIn3a U
JeTIa3MOJIH3a B
PACTUTETBHBIX KIETKaX»

0.5

18.10.2023

https://resh.edu.ru/subject/lesson/3847/st
art/8616/

21

Hemem6pannsbie
OpPraHOU[bI KJIETKH

18.10.2023

https://resh.edu.ru/subject/lesson/5383/st
art/153371/

22

Crpoenue u pyHKIUN
snpa. KonTponbHas
paborta

20.10.2023

https://resh.edu.ru/subject/lesson/3847/st
art/8616/

23

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabora «M3yuenue
CTPOCHHSI KJIIETOK
pa3IMYHBIX OPTAHU3MOBY

0.5

25.10.2023

https://resh.edu.ru/subject/lesson/3847/st
art/8616/

24

AccuMmianus u
IUCCUMIIALINAS — JIBE

25.10.2023

https://resh.edu.ru/subject/lesson/3917/st
art/46777/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

CTOPOHBI META00IM3MA.
Turber oOMeHa BeuecTs.
JlaGoparopHas paboTa
«3yuenue
KAaTaJIUTHYECKON
aKTUBHOCTH (pEepMEHTOB
(Ha mpuMepe aMuIIa3bl
WM KaTaasbl)»

DepMEHTaTUBHBIN
XapakTep peakuui
KJIETOUYHOTO
MeTaboau3Ma.
JlaGopatopHas paboTa

https://resh.edu.ru/subject/lesson/3917/st

25 «3yuenue 0.5 27.10.2023 ArAGTTT
(hepMeHTaTUBHOTO
pacuIerICHHsI IePOKCH 1A
BOJIOpO/Ia B
PaCTUTENbHBIX U
KUBOTHBIX KJIETKaX»
https://infourok.ru/prezentaciya-po-
26 benku-akTuBaTOpHI U 0 08.11.2023 bioloq?i-lO-k-Iass-fer_mentv-
OeNKU-UHTHOUTOPBI biologicheskie-katalizatory-
5574832.html
A -
27 BTOTPOQHEIT THII 0 08.11.2023 | https://ppt-online.org/508096
oOMeHa BeIlecTB
https://infourok.ru/prezentaciya-klass-
28 dortocunTe3 0 10.11.2023 fotosintez-793500.html
X . : : iologiya/li
29 €MOCHUHTE3 05 15.11.2023 https://nsportal.ru/shkola/biologiya/librar

JlaGoparopHas paboTa

y/2012/11/11/khemosintez



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html
https://ppt-online.org/508096
https://infourok.ru/prezentaciya-klass-fotosintez-793500.html
https://infourok.ru/prezentaciya-klass-fotosintez-793500.html
https://nsportal.ru/shkola/biologiya/library/2012/11/11/khemosintez
https://nsportal.ru/shkola/biologiya/library/2012/11/11/khemosintez

«CpaBHeH#HE TIPOIICCCOB
¢dboTocuHTE3a U
XEMOCHHTE3a)

AdpoOHBIE OPraHU3MBI.

https://resh.edu.ru/subject/lesson/3917/st

30 Oranel SHEPreTUYECKOrO 15.11.2023 AAGTTT

obmeHa R

DHeprusi MeMOpPaHHOTO

rpaJIu€HTa IPOTOHOB.

Cunre3 AT®: pabota https://resh.edu.ru/subject/lesson/3917/st
31 17.11.2023

npotoHHoN ATO- art/46777/

cuHTasbl. KoHTpOIbHAsA

paborta
32 Peakuuu MaTpu4HOro 99 11.2023 https://resh.edu.ru/subject/lesson/5352/st

CHUHTE3a art/295780/

Tpanckpunuus — https://resh.edu.ru/subject/lesson/5352/st
33 22.11.2023

Matpuunbiii cuaTte3 PHK art/295780/

AHa’poOHbIE

opranu3Mbl. Bujsl
34 OpOXKEeHUSI. 94.11.2023 https://resh.edu.ru/subject/lesson/3917/st

JlaGopaTopHas pabora art/46777/

«CpaBHEHHE IIPOLIECCOB

OpO’KEHUS U IBIXaHUS»

. https://resh.edu.ru/subject/lesson/5352/st

35 Tpaucsiust u e€ 3Tarnbl 29.11.2023 Art/295780/

Konnposanue
36 aMHUHOKHUCIIOT. Ponb 99.11.2023 https://resh.edu.ru/subject/lesson/5352/st

pubocoM B OMOCHHTE3E
Oenka

art/295780/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/

Opranuzanusi TeHoMa y

https://resh.edu.ru/subject/lesson/3939/st

37 0 01.12.2023
MPOKAPHUOT U FYKAPUOT art/105165/
Mouekyaspheie https://resh.edu.ru/subject/lesson/3939/st
38 MEXaHU3MBbI SKCIIPECCUU 0 06.12.2023 Art/105165/
TE€HOB Y 3YKapuOT
Bupycer —
BHEKJICTOYHBIE ()OPMBI
39 ’KM3HHU U OOJIMTaTHBIE 05 06.12.2023 https://resh.edu.ru/subject/lesson/3939/st
napasuThl. [IpakTuueckas art/105165/
pabota «Coznanue
MOJIeJIA BUpYyCay
B 0
40 VIPYCHBIE 3aDOJICBariA 0 08.12.2023 https://resh.edu.ru/subject/lesson/3939/st
‘IeHOBeKéi., JKUBOTHBIX, A2, Art/105165/
pacreHuit S
HanoTexHoornuu B .
41 5 0 13.12.2023 https://resh.edu.ru/subject/lesson/3939/st
HOJIOTHH W MEITHUIIMHE. 2. Art/105165/
KonTponbnas pabota -
42 Ku3HeHHBIN UK 0 13.12.2023 https://resh.edu.ru/subject/lesson/3927/st
KJIETKH art/105895/
MartpuuHblii CHHTE3 https://www.youtube.com/watch?v=-
43 JIHK 0 15.12.2023 REOSIHK Tk
XPpOMOCOMBI.
Jlaboparopras padota https://yandex.ru/video/preview/714801
44 «3yuenue XxpoMocoM Ha 0.5 20.12.2023 2863403453435
TOTOBBIX —_—
MHKpOTIpenapaTax»
45 Jenenue KaeTku — 0 20.12.2023 https://resh.edu.ru/subject/lesson/3927/st

MHUTO3

art/105895/



https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://www.youtube.com/watch?v=-REQ5lHK_Tk
https://www.youtube.com/watch?v=-REQ5lHK_Tk
https://yandex.ru/video/preview/7148017863403453435
https://yandex.ru/video/preview/7148017863403453435
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

Tunsl KIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaboparopHast paboTa

https://resh.edu.ru/subject/lesson/3927/st

46 «Habmronenve mutosa B 0.5 22.12.2023 Art/105895/

KJICTKAaX KOHYHUKa

KOperika jJyka (Ha

TOTOBBIX

MUKpOIIpenaparax )»

Perymsnimt xisHeHHoro https://resh.edu.ru/subject/lesson/3927/st

ps://resh.edu.ru/subject/lesson s

47 [IUKJIA KJIETOK. 0 27.12.2023 art/105895/

KonTponbnas pabota

Opranusm Kak eIuHOe https://yandex.ru/video/preview/256244
48 Heoe 0 27.12.2023 820724785851

TxaHu pacTeHui.

JlaboparopHast paboTa https://yandex.ru/video/preview/256244
49 0.5 29.12.2024

«3yueHne TKaHen 820724785851

pacTeHui»

TxkaHu )KUBOTHBIX B
50 yenoBeka. JlaboparopHas 05 10.01.2024 https://yandex.ru/video/preview/256244

pabora «3yuenue 820724785851

TKaHCﬁ KHUBOTHBIX»

Oprassl. Cuctemsl

oprasios. JlabopatopHas https://yandex.ru/video/preview/256244
o1 pabora «3yuenue 0.5 10.01.2024 820724785851

OpTaHOB I[BETKOBOTO

pacTeHUsD»
59 Omopa Tea OpraH3MOB 0 12 01.2024 https://infourok.ru/prezentaciya-10-

klass-opora-i-dvizhenie-organizmov-



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://yandex.ru/video/preview/256244820724785851
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html

5339926.html

https://infourok.ru/prezentaciya-10-

53 JIBU>KeHHE OpraHu3MoOB 17.01.2024 klass-opora-i-dvizhenie-organizmov-
5339926.html
. N = i
54 TTHTanUe OPraHM3MOB 17.01.2024 https://www.youtube.com/watch?v=5h8j
RgblfaY
IIuTanre NO3BOHOYHBIX
. /= i
55 JKUBOTHBIX. 19.01.2024 https://www.youtube.com/watch?v=5h8j
[TumeBapurenpHas RgblfaY
CHCTEMA YEJI0BEKA
https://yandex.ru/video/preview/177644
56 JlpIxaHue opraHu3MoB 24.01.2024 84850846897362
JIpIxaHue TT03BOHOYHBIX https://yandex.ru/video/preview/177644
57 24.01.2024
J’KUBOTHBIX U 4Y€JIOBEKa 84859846897362
TDaHCIODT BOLLCCTE https://prezentacii.org/prezentacii/prezen
58 PATICIIOPT BEMIECTB ¥ 26.01.2024 | tacii-po-biologii/3606-transport-
OpraHU3MOB )
veschestv-v-organizme.html
KposeHnocHnas cucrema ) .
59 31.01.2024 https://yandex.ru/video/preview/108458
ITO3BOHOYHBLBIX JKUBOTHBIX . . 36907694295934
M YeJIOBeKa
BhLICICHME https://uchitelya.com/biologiya/14990-
60 a y 31.01.2024 prezentaciya-vydelitelnaya-sistema-10-
OpraHU3MOB
klass.html
https://yandex.ru/video/preview/902194
61 3amuTa y OpraHu3MoB 02.02.2024 0723836715958
VIMMVHHAS CHCTEMA https://compedu.ru/publication/prezentat
62 y 07.02.2024 siia-na-temu-immunnaia-sistema-
4eoBeKa
cheloveka.html
63 PaznpaxkxumocTs u 07.02.2024 | https://yandex.ru/video/preview/175504



https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=5h8jRgblfaY
https://yandex.ru/video/preview/17764484859846897362
https://yandex.ru/video/preview/17764484859846897362
https://yandex.ru/video/preview/17764484859846897362
https://yandex.ru/video/preview/17764484859846897362
https://prezentacii.org/prezentacii/prezentacii-po-biologii/3606-transport-veschestv-v-organizme.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/3606-transport-veschestv-v-organizme.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/3606-transport-veschestv-v-organizme.html
https://yandex.ru/video/preview/10845836907694295934
https://yandex.ru/video/preview/10845836907694295934
https://uchitelya.com/biologiya/14990-prezentaciya-vydelitelnaya-sistema-10-klass.html
https://uchitelya.com/biologiya/14990-prezentaciya-vydelitelnaya-sistema-10-klass.html
https://uchitelya.com/biologiya/14990-prezentaciya-vydelitelnaya-sistema-10-klass.html
https://yandex.ru/video/preview/9021940723836715958
https://yandex.ru/video/preview/9021940723836715958
https://compedu.ru/publication/prezentatsiia-na-temu-immunnaia-sistema-cheloveka.html
https://compedu.ru/publication/prezentatsiia-na-temu-immunnaia-sistema-cheloveka.html
https://compedu.ru/publication/prezentatsiia-na-temu-immunnaia-sistema-cheloveka.html
https://yandex.ru/video/preview/17550427321558458661

peryJsius y OpraHu3MoB

27321558458661

I'ymopanbHas perymsus
Y DHJIOKPUHHASI CHUCTEMa

https://yandex.ru/video/preview/175504

64 JKUBOTHBIX U YEJIOBEKA. 0 09.02.2024 27321558458661
KonTponbnas pabota
(0] : .edu. i
65 OpPMBI Pa3MHOXKEHUS 0 14.02.2024 https://resh.edu.ru/subject/lesson/5359/st
OpraHu3MOB art/270999/
https://resh.edu.ru/subject/lesson/5359/st
66 [TonoBoe pa3zmMHOXkEHUE 0 14.02.2024 art/270999/
. https://resh.edu.ru/subject/lesson/3927/st
67 Meiios 0 16.02.2024 Art/105895/
I"ameTorenes.
OO0pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
68 JlaboparopHast paboTa 05 91.02.2024 https://resh.edu.ru/subject/lesson/5359/st
«3yuenue cTpoeHus art/270999/
ITIOJIOBBIX KJICTOK Ha
TOTOBBIX
MHUKpOTIperapaTax»
WNunuBunyansHOE )
69 o 0 91.02.2024 https://resh.edu.ru/subject/lesson/5630/st
pa3BUTHE OPraHU3MOB .02. art/132920/
OHTOTEHE3
3aKnazika Opraos n https://resh.edu.ru/subject/lesson/5630/st
70 TKaHE! U3 3apOJIbIIIEBbIX 0 28.02.2024 Art/132920/
JINCTKOB
Poct  pasputie https://resh.edu.ru/subject/lesson/5630/st
71 | xuBoTHBIX. 05 28.02.2024 S.Tresh. e [LSUDICCIESSONIoD LIS

JlabopaTopHas pabota

art/132920/



https://yandex.ru/video/preview/17550427321558458661
https://yandex.ru/video/preview/17550427321558458661
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/

«BpIsIBIIEHNE IPU3HAKOB
CXOJICTBA 3apOJBbIILIEH
II03BOHOYHBIX
KHUBOTHBIX»

72

Pa3zmuoxenue u
pa3BUTHE PACTEHUM.
JlaboparopHast paboTa
«CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHuin»

0.5

01.03.2024

https://resh.edu.ru/subject/lesson/5630/st
art/132920/

73

Hctopus ctanHoBIEHHUS U
pPa3BUTHUS TCHETHUKU KaK
HayKd

06.03.2024

https://resh.edu.ru/subject/lesson/5386/st
art/301065/

74

OCHOBHBIE TTIOHSTHS U
CHUMBOJIBI T€HETHKH.
JlaboparopHast paboTa
«JIpo3oduna kak 00BEKT
FCHETHYECKUX
HUCCIIEIOBAHUI

0.5

06.03.2024

https://resh.edu.ru/subject/lesson/5386/st
art/301065/

75

3aKOHOMEPHOCTH
HacJIeJOBaHHS
MIPU3HAKOB.
Monorubpumanoe
CKpeLIBaHHUE.
[MpakTHueckas padoTa
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUTHOTO
CKpEIIMBaHUSA Y
npo3oduib”

0.5

13.03.2024

https://resh.edu.ru/subject/lesson/5386/st
art/301065/



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

]_[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBI

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

76 MOHOTHUOPHUIHOTO 0 13.03.2024 Art/301065/
CKpf':H_II/IBaHI/ISI
A
77 HaHHSprmm;e 0 15.03.2024 https://resh.edu.ru/subject/lesson/5386/st
ckpeuBanue. Hernomanoe .03. Art/301065/
JOMUHUPOBAHHE -
JurubpuaHoe
CKpelLIMBaHUE.
Hpaxritccicas pabota https://resh.edu.ru/subject/lesson/4725/st
78 «HM3yuenue pe3ynbTaToB 0.5 20.03.2024 Art/107947/
JTUTHOPUIHOTO
CKpGHII/IBaHI/IS{ y
JPO30(HITBI
. ]_[I/ITO6JIOFI/I‘-ICCKI/IG OCHOBEI N 20.03.2024 https://resh.edu.ru/subject/lesson/4725/st
IUTn pI/IJlHOFO . . W
CKpEIUBAaHUI
Cuernerroe https://resh.edu.ru/subject/lesson/4755/st
80 HACJIEIOBAHUE 0 22.03.2024 Art/118828/
MIPU3HAKOB
81 XpoMOCOMHasi TEOpUst 0 03.04.2024 https://resh.edu.ru/subject/lesson/4755/st
HacleICTBEHHOCTH art/118828/
https://uchitelya.com/biologiya/83841-
82 T'eneruka moia 0 03.04.2024 prezentaciya-genetika-pola-10-
klass.html
L eHOTHI KAK LeToCTHAS https://uchitelya.com/biologiya/83841-
83 H 0 05.04.2024 prezentaciya-genetika-pola-10-
cucreMa
klass.html
84 I'eneTnueckuii KOHTPOJIb 0 10.04.2024 https://mypresentation.ru/presentation/ge

pa3BUTHUS PaCTEHUM,

neticheskij-kontrol-im-otveta



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://uchitelya.com/biologiya/83841-prezentaciya-genetika-pola-10-klass.html
https://uchitelya.com/biologiya/83841-prezentaciya-genetika-pola-10-klass.html
https://uchitelya.com/biologiya/83841-prezentaciya-genetika-pola-10-klass.html
https://uchitelya.com/biologiya/83841-prezentaciya-genetika-pola-10-klass.html
https://uchitelya.com/biologiya/83841-prezentaciya-genetika-pola-10-klass.html
https://uchitelya.com/biologiya/83841-prezentaciya-genetika-pola-10-klass.html
https://mypresentation.ru/presentation/geneticheskij-kontrol-im-otveta
https://mypresentation.ru/presentation/geneticheskij-kontrol-im-otveta

’KUBOTHBIX U YelIOBEKA.
KonrponsHas pabora

85

M3menuuBoCTE
MPU3HAKOB. Bub
HN3MCHYHNBOCTHU

10.04.2024

https://resh.edu.ru/subject/lesson/5387/st
art/17435/

86

Moaudukarronaas
W3MEHYUBOCTH

12.04.2024

https://resh.edu.ru/subject/lesson/5387/st
art/17435/

87

BapuaunoHHbIH psia U
BapHallMOHHAs KpUBasl.
JlabopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
N3MEHYUBOCTH.
[TocTpoenne
BapHaLlMOHHOTO psija U
BAPHUALIMOHHON KPUBOI»

0.5

17.04.2024

https://resh.edu.ru/subject/lesson/5387/st
art/17435/

88

T'enoTunmueckas
H3MEHYHUBOCTb.
Komb6unarusnas
H3MEHYHUBOCTD

17.04.2024

https://resh.edu.ru/subject/lesson/5387/st
art/17435/

89

MyrauronHas
U3MEHUYUBOCTb.
[IpakTuueckas pabora
«MyTarmmu y 1po30QHisI
(Ha TOTOBBIX
MHKpOIpenapaTax)»

19.04.2024

https://resh.edu.ru/subject/lesson/5387/st
art/17435/

90

3aKOHOMEPHOCTH
MYTaIllHOHHOTO

24.04.2024

https://resh.edu.ru/subject/lesson/5387/st
art/17435/



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

nporiecca. DNUreHeTHKa
U STIUTEHOMHMKA.
KonrtponsHas pabora

I'enetnka yenoBeka.
[IpakTuyeckas padora

https://resh.edu.ru/subject/lesson/3653/st

91 0.5 24.04.2024
«CocTaBiieHUE U aHAJIN3 art/47180/
POIOCIOBHOMN
M 5 : .edu. i
92 €TOJIbl MEeJUIIMHCKOM 0 96.04.2024 https://resh.edu.ru/subject/lesson/3653/st
T€HETUKH art/47180/
3HayeHne MEIUIINHCKON
TEHCTHRI B https://resh.edu.ru/subject/lesson/3653/st
93 MpeAOTBPAILECHUN U 0 03.05.2024 Art/47180/
JIEYUEHUH Te€HETUIECKUX
3a00JIEBAHUII YEIIOBEKA
OCHOBHBIE TOHATUSA
ceneknuu. JlabopaTopHas
5! : .edu. i
94 pabota «3yuenue 05 08.05.2024 https://resh.edu.ru/subject/lesson/3861/st
COPTOB KYJIBTYPHBIX art/295751/
pacTeHuil U I0poa
JOTOMAaIIHUX KUBOTHBIX)»
MeTtonrn! ceeKIIMOHHON
paborsi. JlaGopatopiia https://resh.edu.ru/subject/lesson/3861/st
: .edu.ru/subj
95 pabora «3ydyeHne 0.5 08.05.2024 Art/295751/
METOZIOB CEJIEKIINH -
pacTeHuin»
JlocTrkeHus celeKIuu
96 pacTeHui U KUBOTHBIX. 0 15.05.2024 https://resh.edu.ru/subject/lesson/3861/st

[IpakTrueckas padora
«IIpuBuBKa pacTeHHI»

art/295751/



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

CoxpaHeHue, U3y4eHHE U hitos://th ati Ibiologiva/mi

97 HCIIOJIB30BAHUE 1 0 0 15.05.2024 pS: e_presen_ allon.[u/blologlyamiro

vye-geneticheskie-resursy

TEHETUYECKUX PECYPCOB
buorexHomorusa kak
HayKa U 0Tpacilb

98 MIPOU3BOJICTBA. 1 0 05 17.05.2024 https://resh.edu.ru/subject/lesson/3939/st
[IpakTudeckas padbora art/105165/
«M3yuenune 0ObEKTOB
OHMOTEXHOJIOTUI)
OCHOBHBIC HATIPABICHHA https://resh.edu.ru/subject/lesson/3939/st

. : .edu.ru/subj

99 CUHTETHYECKOM 1 0 0 22.05.2024 art/105165/
Oonosoruu T

100 XpOMOCOMHasl ¥ T€HHAas 1 0 0 99 05.2024 https://resh.edu.ru/subject/lesson/3939/st
WHXXEHEepUs art/105165/

101 MenunuHckue 1 0 0 94.05.2024 https://resh.edu.ru/subject/lesson/3939/st
OHMOTEXHOJIOTHH art/105165/
Hrorosas KOHTpoOIbHAS

102 pabora B paMKai{ 1 1 0 95 05.2024 https://resh.edu.ru/subject/lesson/3939/st
MMPOMEKYTOUHOU art/105165/
aTTecTalyu

OBIIEE KOJIMYECTBO 10 13
YACOB 110 ITPOI'PAMME 102



https://thepresentation.ru/biologiya/mirovye-geneticheskie-resursy
https://thepresentation.ru/biologiya/mirovye-geneticheskie-resursy
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue;
nop penakiueit [Taceunuka B.B., AkunonepHoe obimectBo «M31aTenbCcTBO

((HpOCB@HICHI/IG»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
1. buonorus. Yrinyonennsiii ypoBens 11 kinacc U.H.Ilonomapesa,

O.A.Kopnunoga, JI.B.CuMoHOBa; oj

penakiueit .H.ITonomapeBa, MockBa M3 natenbckuii ientp "BenTana - ['pad"
2. buonorus. O0mas ouonorus npoduibHbIN ypoBeHb 10 knace B.b.3axapos,
C.I''MamonToB, H.1.Conun, E.T.3axapoBa; nox penakuuei B.b.3axaposa,
Mockga Jlpoda

3.buonorus. MoaynbHbiii TpuakTuB - Kype 10 kinacc B.C.Poxiios,
E.A.Huxkumosa, HanimonansHoe o6pazoBanue MockBa

4. buonorua H.I'pun, Y. Crayt, JI.Teinop B 3-X TomMax; o peaakiuen

P.Coniepa, Mocksa "Mup"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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