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MHNOACHUTEJBHASA 3AIINCKA

[Mporpamma mo ydeOHOMy mpeamety “buomorus” (manee - Owonorus) Ha
ypOBHE cpeqHero oOmiero oOpa3oBaHusi pa3paborana Ha ocHOBe demepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanum»,
®I'OC COO, Konuenmuu mnpenojaBaHusi y4yeOHOro mnpeamera «buomorus» u
OCHOBHBIX IMOJIOKEHUH (efiepanbHoil paboueli mporpaMMbl BOCTIMTAHHUS.

VueOnbiii npeamer «buomorus» yriay0naéuHoro ypoBHs usydenus (10-11
KJIacChl) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuyHble mpenMmeTsl». CormacHo mnonoxenusMm OI'OC COO mpodunbHBIE
y4eOHbIe TPEIMETHI, M3ydyaeMble Ha YTIIyONEHHOM YPOBHE, SBISIOTCS CIIOCOOOM
muddepeHman  o0ydyeHUsT HAa YPOBHE CpelHero ooOmiero oOpa3oBaHHUs U
NpPU3BAaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CPEIHUM
o0ImMM, CpeaTHUM MPOQEeCcCHOHATBFHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KaXAbI M3 JTHX Yy4eOHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH Ha
NPUOPUTETHOE pelieHne 00pa30BaTEeIbHBIX, BOCIUTATENBHBIX M Pa3BUBAIOIIMX
3aJla4, CBS3aHHBIX C MpodopueHTanuend oO0y4aroluXcsl U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM OO0JacTH HAy4YHOI'O 3HAHUS, CBSI3aHHOTO ¢ OHMOJIOTHEH,
MEIMIIUHOM, DKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM WJIK BOEHHBIM JIEJIOM.

[Iporpamma mo y4yeOHOMYy mnpeameTy 'buosoruss’ AaéT NpeACTABICHHE O
Heau M 3ajavax HM3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM
YPOBHE, ompeersieT 00s3areabHoe (MHBApUAHTHOE) MPEAMETHOE COICpPIKaHKE, ero
CTPYKTYpHpOBaHHE IO pa3ieisaM M TeMmaM, paclpeleieHue I0 KiaccaM,
PEKOMEHJYeT TMOCJIEeJOBATEIbHOCTh M3Y4YEHHUs YUeOHOro maTepuana C ydEToM
MEXKIIPEIMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpoliecca,
BO3pDacTHBIX OcoOeHHocTel oOyvatrouxca. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUI TMPEEMCTBEHHOCTH C H3yY€HHUEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0Omero oOpa3zoBaHus, Oyaromaps 4YemMy  IpPOCMAaTpUBAETCA
HalpaBJICHHOCTh Ha  MOCJEAYIOUlee  pa3BUTUE  OMOJIOTMYECKUX  3HAHUHU,
OPHEHTHPOBAHHBIX Ha (HOPMHPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUH O 3A0pOBOM oOpa3e >KU3HHU, Ha
BOCIIUTAHUE OEpEeKHOTO OTHOIICHHWS K OKpYyXaromel mnpupogHoit cpeae. B
nporpamMme Mo OHOJOrMM TaK)XKe TOKa3aHbl BO3MOXKHOCTH Y4e€OHOro MpeaMera
«buonorusi» B peanuzauuu TpeboBanuii DPI'OC COO k mMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M MPEAMETHBIM pe3yjbTaTaM oOO0ydueHus u B
(GopMHpOBaHMM OCHOBHBIX BHJOB  y4eOHO-NO3HABATENHLHOW  JEATEIHHOCTH
00y4arommxcsi MO0 OCBOCHHUIO COJEp)KaHUS OHOJOTHYECKOro 00pa3oBaHHs Ha
YPOBHE CpeJIHero o0Iero oopa3oBaHusl.

VY4eOnbiii peamer «buonorus» Ha ypoBHE cpeaHero obmero oOopa3oBaHUs
3aBepuiaeT OHMOJOrMYeckoe o0pa3oBaHME B IIKOJE MW OpPUEHTUPOBAH HA



paciiupeHue U yriyOJieHHe 3HaAaHUW O00y4arolmuxcs O KMBOM NPHUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOM OHOJOrMU, 3MOpPUONIIOTMM W OHOJOTUU Pa3BUTHS,
TeHETUKH, CENIEKIIUU, ONOTEXHOJIOTUH, SBOTIOIMOHHOTO YICHHS U HKOJIOTUH.

N3ydenue yuebHOro mpeamera «buomorus» Ha yrayOJIeHHOM YpOBHE
OPUEHTUPOBAHO HA MOJATOTOBKY OOYyYalOIUXCS K MOCIEAYIOIIEMY MOJYyYEeHUIO
Onojoruueckoro  o0Opa3oBaHMsi B By3aX M OpraHU3alUsiX  CPEIHETro
npodeccuoHanbHOro oopazoanus. OCHOBY €ro COJIEp:KaHUs COCTaBISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUM, TMOJYyYEHHBIX TMPH HU3YYEHHUH  OO0y4aIOUIMMHUCA
COOTBETCTBYIOLIUX CHCTEMAaTHYECKUX DPA3JEIOB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10-11 knaccax STH 3HAHUS TOJY4arOT pa3BuUTHE. Tak,
pacmiMpeHsl U yriayOJeHbl OMOJOTUYECKHME 3HAHMS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKkTepusx, OpraHu3Me dYeloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HHU,
JOMOJHUTENBHO BKIIOYEHbI OMOJIOIMYECKHE CBEICHUS MPUKIIAJHOTO U IOUCKOBOTO
XapakTepa, KOTOpPbIe MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS MOCIEIYIOUIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpauuss OMOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMHU, TOITYYCHHBIMH OOYYAIOMIUMUCS TPU H3YyUCHHH
bu3uky, XumMuu, reorpaduu 1 MaTeMaTUKH.

CrpykTypa mnporpaMMmbl IO ydyeOHOMY mpeameTy 'buojorus’” oTpaxaeT
CHCTEMHO-YPOBHEBBI M HBOJIONMOHHBIA TMOAXOAbl K W3YYCHHIO OHMOJIOTHH.
CornacHo UM, U3y4yarOTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEpHBbIE AJI HKUBBIX
CHCTEM pPa3HOTO YPOBHS OpPTaHW3allMU, SBOJIOIMH OPraHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHS OHMOJOTUYECKOTO pazHooOpasust 1iaHeTsl. Tak, B 10 kimacce
U3y4YaloTCsS OCHOBBI MOJIEKYJSIPHOM W KIETOYHOW OWOIOTHH, SMOPUOJIOTHU U
OuoJIOruy pa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJOTMM M CHHTETHYECKOMH
OMOJIOTHM, AKTYaJM3UPYIOTCS 3HAaHMUS OOydyaroImuXcs Mo OOTaHUKE, 300JI0TUH,
aHatomuu, Qusnonornu uenoBeka. B 11 kjacce u3ydaroTCs HBOJIIOIMOHHOE
y4€HHE, OCHOBBI IKOJIOTUH U YUeHue 0 onocdepe.

VYueOupiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEUYUTH  OCBOCHHE
00yJarommMMucs OMOIOTUIECKUX TEOPHI M 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBHIL,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTHUHBI MHUPA, 3HAHUU O
CTPOCHUH, MHOTO000pa3uM M OCOOCHHOCTSX KIETKH, OpraHM3Ma, TMOMYJIsIUH,
OMOIIeH03a, KOCUCTEMBI, O BBIAAIOIINXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX
MCCIICIOBAHUSAX B OMOJIOTHH, MPHUKIATHBIX acTeKTax OMONOTUYECKUX 3HAHWU. {7
pa3BUTUS M TOJAJEpKaHHUS HHTepeca OOydyaroumxcs K OHOJOrMM Hapsay co
3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTO MaTephalia B COACPKAHUU TPOTPAMMBI
no OMOJOrMM MPEeIyCMOTPEHO 3HAKOMCTBO C MCTOpHUEN CTAHOBJICHUS U Pa3BUTHUS
TOW WIM WHOW oO0JacT OMOJOTUH, BKJIAJOM OTE€YECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B pEUICHHE BAXKHEHIIUX OHUOJIOTUYECKUX U HKOJIOTMYECKUX MPOOIEM.



Llens u3ydeHus: yueOHOTO npeaMeTa «bHoIorusa» Ha YrIyOJIEHHOM ypOBHE —
OBNIQJICHHE  OOYYAalOIIMMHUCS  3HAHUSIMH O  CTPYKTYPHO-()YHKIMOHAIBHOI
OpPTraHu3allid JKUBBIX CUCTEM pA3HOTO paHra MW NpuUOOpeTeHHue yMEHHUH
UCTIOJb30BaTh ATH 3HAHUSA B (POPMHUPOBAHUHM MHTEpEca K OMpeAeNEHHON 00sacTu
NpoeCCUOHANBHON JIEATENbHOCTH, CBA3AHHOW C OMONOrMeW, WM K BBIOOPY
y4eOHOT0 3aBeICHUS TSl MPOIOJKEHHS OMOJIOTHYECKOTO 00pa30BaHuUs.

JlocTiwkeHue 1enum  u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrIIyOJEHHOM ypOBHE 00€CIIEUMBAETCS PEILICHUEM CIEAYIOIIMNX 3a/au:

OCBOCHHME O0YYaIOIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLENUUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPaBWJIaX, COCTABJSIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpA; O
CTPOCHHH, MHOT000pa3sMH ¥ OCOOCHHOCTSIX OHOJOTHYeCKHX CcucTeM (KJIeTka,
OpraHu3M, MONYJIAIUs, BUJ, OMOreoneHo3, Onocdepa); 0 BbIIAIOMUXCS OTKPBITUAX
1 COBPEMEHHBIX HCCIIE0BaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaroIlMXCsl C METOJaMM IO3HAaHUS KUBOW TPHUPOJBI:
UCCIIEIOBAaTEIbCKUMU ~ METOAAMH  OHMOJIOTMYECKMX HAayK (MOJIEKYJSIpHOW H
KJIETOYHON OuoNoruu, >SMOpUOJIOTHUM W OHOJOTHM Pa3BUTHUSA, TEHETUKH WU
CEJIEKIINM, OWOTEXHOJOTMM M CHUHTETUYECKOW OHOJOTMH, NaJEOHTOJIOTHH,
DKOJIOTHH);  METOJaMU  CaMOCTOSATENILHOTO  TPOBEACHHUS  OMOJOTMYECKUX
uccienoBaHui B Jabopatopun W B mpupoae (HaOmonaeHHWe, W3MEpEHHE,
HKCHEPUMEHT, MOJICTUPOBAHUE);

OBJIaJiIcHUEe  OOy4YaIOIIMMHCS  YMEHHUSIMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJM3UPOBaTh U HCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIMIO; MOJIb30BaTHCS
OMOJIOTMYECKOW TEPMHUHOJIOTHEW M CHMBOJMKOH; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJOTMM ¥  COLMAIbHO-DKOHOMHUYECKMMHU U  3KOJIOTMYECKUMU
npoOieMaMH 4YeI0BEYeCTBA; OLIEHMBATH MOCIEACTBUS CBOEU JEATEIbHOCTH M0
OTHOILLEHUIO K OKpYKarouled NpupogHOl cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBI0  OKPYXKAIOIIMX  JIIOJ€H; OOOCHOBBIBATH M  COOJIIOJATH  MEpHI
npoUIaAKTUKN UHPEKIMOHHBIX 3a00JeBaHUM, MpaBWa MOBEJICHUS B MPUPOJE U
oOecrieyeHust 0€30MaCHOCTH COOCTBEHHOW JKMU3HENEATENIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO M TEXHOTEHHOTO  XapaKTepa, XapaKTepHu30BaTh
COBpEMEHHbIE HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y O0YYArOMIMXCSl MHTEUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
B TIpoIlecCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPHITUSAMH W COBPEMEHHBIMHU
UCCIICJIOBaHUSIMU B OHMOJOTHH, pEUIaeMbIMH €10 MpoOJeMaMH, METOAOJIOTHen
OHMOJIOTrUYECKOTO UCCIIeIOBaHUS, pOBECHUS AKCTIEPUMEHTATBHBIX
UCCIIEZIOBAHUHN, pelIeHns OMOJOTHYECKUX 3aJ]]ad, MOJCINPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHKUE Y 00YyYarOUIMXCsS [IEHHOCTHOTO OTHOIIEHUS K >KMBOW MPUPOJE B
[EJIOM U K OTACTbHBIM €€ 00bEKTaM U SIBICHUSIM; (OPMHUPOBAHUE HKOJIOTUUECKOH,
TeHETUYECKOM TpaMOTHOCTH, OOIIe KyJbTyphl TIOBEACHHS B MNPHUPOJE;
MHTETPALNN €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpereHue  00y4aloUUMUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
HPUPOJIONIONIB30BaHUK (COONIO/ICHHE MPAaBHJ TOBEACHUS B TPUPOJE, OXPaHbI
BUJIOB, PKOCUCTEM, OMoc(hephl), COXpaHEHUH COOCTBEHHOTO 3I0POBBSI U 370POBBS
OKpyXarommx Jonei  (coOmomeHus Mep npoQWIaKTUKH — 3a00JIeBaHUM,
oOecrieyeHre 0O€30MaCHOCTU JKU3HEAEATENLHOCTH B UYPE3BBIYAWHBIX CHUTYaIUSX
IPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B MIOBCEJHEBHOM KU3HH;

CO3/IaHME  YCJIOBUM  JJI1  OCO3HAHHOIO  BbIOOpa  00yYarolmIMMUCS
WHUBUIYaTbHOM o0Opa3oBaTeabHON TPaeKTOPHUH, CHOCOOCTBYIOILEH
MOCTEeAYIOMEMY TpOodEeCCHOHATBHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
VH/IMBUYaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee 4nCa0 Y4acoB, OTBEJECHHBIX HA M3y4YeHHE OMOJOrMH Ha YIIyOJIEHHOM
ypOBHE cpenHero obmiero oopaszoBanus, cocrarimsieT 204 vaca: B 10 kimacce — 102
yaca (3 gaca B Hegeno), B 11 kimacce — 102 vaca (3 yaca B Hezeno).

OT10op opranum3zauuoHHBIX (OPM, METONOB U CPEACTB OOyueHHUs OUOJIOTUU
OCYILECTBIIAETCS C y4€TOM CHEeUU(PUKH ero coAepXaHWs U HaAIMpaBIEHHOCTH Ha
OpoJOJDKEeHNe  Ouomorndyeckoro o0pa3oBaHUs B OpraHM3AIMSIX CPEIHETO
po¢eCCHOHATBHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH Ha YriyOJE€HHOM YpOBHE
SBJISICTCSI MIPOBEACHHUE JIADOPATOPHBIX M MpakTHueckux pabor. Takxke ydactue
00y4arommxcsi B BBITIOJHEHUHM TPOCKTHBIX M y4eOHO-UCCIIEAOBATEIbCKUX pPaboT,
TEMAaTHKa KOTOPBIX  OMNpenAessieTcs  Y4YUTElIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUANTbHO-TEXHUUECKUX PECYpCOB W  MECTHBIX MPHUPOIHBIX  YCIOBHUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxkaHue MpOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJIHUT B IMPOBEPKY
rocyaapcTBeHHoM nrorooii arrectanuu (I'MA).

Tema 1. BuoJiorusi Kak Hayka

CoBpemeHHast Ouosiorus — KOMILJIEKCHas Hayka. KpaTkas uctopus pa3BUTHUA
Owonoruu.  buomormueckme  HayKMm M HW3y4aeMble ~ MMH  TPOOJIEMEI.
OyHIAMEHTAIBHBIE, NPHUKIAIHBIE M T[OUCKOBBIE HAYYHBIE MCCICIOBAHUS B
OMOJIOTHH.

3HayeHue OUONOrMM B (OPMHUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOM
kaptubl mupa. llpodeccun, cBsizanHbie ¢ Ouosiorueid. 3HaueHHE OUOIOTHUU B
MPAKTUYECKOW JCATEIbHOCTH YEJIOBEKA. MEJUIMHE, CEIIbCKOM  XO3SMCTBE,
MIPOMBIIUIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpauu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apsen, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumpl u cxembl: «CBsi3b OMOJIOTHH C JAPYrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. )KuBble cucTeMbl U HX H3YUeHHE

XKusbie cucrempl Kak TpeaMeT u3ydeHus Ouosjoruu. CBOWCTBAa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb U  ILEJIOCTHOCTb,
CIOXKHOCTh W YHOPSJOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHU3alus,
CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb, U3BMEHYUBOCTH, POCT U PA3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHCTEM: MOJICKYJISIPHBIMA, KIETOYHBIN,
TKaAHEBBIN, OpraHU3MEHHBIH, MONYJISILIMOHHO-BUIOBO, AKOCHCTEMHBIH
(buoreonenoTnyeckuii), Ouochepupiit. Ilpomecchl, NPOUCXOAANIUE B KHUBBIX
cuctemax. OCHOBHbIE NpHU3HAKU JKUBOro. JKu3Hb Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromnue )uBble CUCTEMBI Ha Pa3HBIX YPOBHAX OPTaHU3ALUU.

N3yuenue >xuBbIX cucteM. Metonbl Ouosornuecko Hayku. HaGmronenue,
U3MEPEHNUE, IKCIIEPUMEHT, CUCTEMaTHU3alus, MeTaaHain3. [loHsaTue o 3aBUCUMON U
HE3aBUCUMOW TmepeMeHHOU. [lnaHupoBaHume »skcnepumenta. IlocTtaHoBka wu
npoBepka runore3. HyneBas runote3a. [loHsiTue BBIOOPKHM U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owonormueckux naHHbIX. OIllEHKa JTOCTOBEPHOCTH TOJYYCHHBIX
pe3ysabTaToB. IIpuymHBI HCKaXEHUS PpE3yiabTaToB JKcnepumeHta. llonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuun



Tabmupt u cxembl: «OCHOBHbIE TpU3HAKK KU3HU», «buonornueckue
cucteMbl», «CBoOWCTBa KUBOM MaTepun», <«YPOBHU OPraHU3alUU KUBOU
npupoab», «CTpoeHHE >KUBOTHOM KIETKU», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpPTaHOB YeJIOBEUYECKOro opraHusma», «buoreoneno3», «buocdepa», «Merombl
U3YUYEHUS KUBOU MIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME s MPOBEACHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHWE pa3IMYHBIX METOJIOB IpPH
W3YYEHUU KUBBIX CUCTEM.

Tema 3. BuoJiorusi KieTkn

Knetka — CTpykTypHO-QYHKIHMOHadbHAas €AWHHUIA >KuUBOro. HMcropus
OTKpbITHS KieTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. I1IBanH,
M. Hlneiinen, P. Bupxo). OCHOBHBIC TOJOKEHHS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Metoabpl  MONEKYNSpHOM W KJIETOYHOH  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMartorpadus, 3JaeKTpodope3, METOJ MEUYEHbIX aTOMOB, AU(PEepeHLnanbHOe
HEHTPU(PYTrUpOBAHKUE, KYJIbTUBUPOBAHUE KJIETOK. M3yuenue urcuposanHvlx
K1emox. DIEKTpOHHas MHUKpockomnus. Koxgokanvhas muxpockonus. Bumanvnoe
(npudsicusHenHoe) uzyuenue Kiemox.

JleMOHCTpanuu

Iloptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

TaOmumpl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIA MUKPOCKOI»,
«/cTopus pa3BUTHA METOIOB MUKPOCKOIIUI».

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIETOK.

IlpakTuyeckas padora «/3yueHue METOAOB KJIETOYHOM OUOIOTUH
(xpomarorpadus, saekTpodopes, mudpdepeHIHaTLHOE —HEHTPH(YrHpOBaHHE,
[TLIP)».

Tema 4. Xumuyeckasi OpraHu3zanus KIeTKU

XUMHUUYECKUN COCTaB KJIETKM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma m e€ ponb Kak pacTBOPHUTEINS, pEarceHTa, y4yacTue B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperyiasuud. MuHepanbHble BeLIeCTBa KJIETKH, UX Ouooruyeckas
poJib. PONb KATHOHOB M AHMOHOB B KJIETKE.

Opranvueckue BEUIECTBA KIIETKU. bDHONOrMYeCcKHe TMOIUMEpPHL. benku.
AMHMHOKHCTIOTHBIH cocTaB O6enkoB. CTpyKTypsl O6enkoBoil Mosekynbl. [lepBuunas
CTpyKTypa Oenka, NEeNnTHAHAs CBsA3b. BTopuyHas, TpeTW4Has, YETBEPTUUHAS
CTpyKTypbl. Jlenatypanusa. CaoiictBa OenkoB. Krmaccudukanus  OGenKoB.
buonoruueckue byHKIUH OE€JIKOB. IIpuonur.



VYrneBonbl. MoHOCaxapuabl, AUCaXapuibl, OJIUTOCaXapuabl U MOJUCAXaAPUIBL.
OO0mumii T1IaH CTpoeHUs U  (PU3MKO-XMMHUYECKHUE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QyHKINU yTIEBOIOB.

Jlunuasl. T'napodunsHo-ruapodoOHbIe cBoiicTBa. Krnaccudukaius Iunuaos.
Tpurnuuepuasl, ¢GocPoaunuabl, BOCKH, CTepouabl. buonoruueckue GyHKIUU
aunuaoB. OOmIMe CBOMCTBAa OMOIOTHYECKIX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYPOHUILIAEMOCTb.

Hyxneunossle kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [lpunnun xomruiementapuHoctu. Ilpasmio Yapradda. Crpykrypa
JIHK — npoitHas cnupanib. MectoHaxoxaenue u ouonorndyeckue pynkiuu JITHK.
Buasl PHK. @ynkuuu PHK B knetke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B MoJekyie ATO.
buonornyeckue gpynknuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIUN B
Kietke. /lpyeue myxneosuompugpocgpamer  (HT®D). CexBenupoBanune JIHK.
Memoovl cenomuky, mpancKpunmMoMuKU, NPOMeoOMUKU.

CtpykTypHas Ouojiorus. OMOXMMHUYECKUE U OMO(DU3NYECKHE HCCIETOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonexkyid. Mooderuposanue
cmMpyKmypol U OyHKYui 6UOMOAEKYT U Ux Komniekcos. KomnvromepHulili Ouzaiin u
Op2aHU4ecKuli cunmes OUOMONEKYL U UX HeNPUPOOHBIX AHALO208.

JleMOHCcTpanuu

IToptpetsr: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknuH,
®. Conrep, C. IIpy3unep.

Huarpammsl:  «PacrpenesieHue XMMHYECKMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOLIE.

Tabmuubsl u cxembl: «lleprogunueckas TabauMUa XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIbI», «BemectBa B cocraBe OpraHu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€TKOBOH MOJEKyINb», «CTpoeHHuE MOJEKYI
yrineBonoB», «CTpoeHHWEe MOJIEKY]T JunuaoB», «HyKIenHOBBIE KHUCIIOTBI»,
«Ctpoenne MoJieKyssl ATO».

OO6opynoBanue: XuMuieckast mocya 1 00opyaoBaHue.

JlabopaTopHas padora «OOHapyXeHHE OCIKOB C MOMOIIBI0 KaYeCTBEHHBIX
PEAKLINI».

Jlaboparopuass  pabGora  «lccnenoBaHue  HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u GyHKIUM KICTKH

Tunbl KJIETOK: JyKapuoTHuUecKass M HpokapuoTuueckas. CTpyKTypHO-
(yHKIIMOHANbHBIE 00Pa30BaHUs KJIETKH.



CrpoeHue npokapuoTHuecKkon kieTku. Knetounas creHka OakTepuil U apxei.
OcoOeHHOCTH CTpOeHHUsl TeTepoTpodHONM U aBTOTPOYHONW MPOKAPUOTHUECKHUX
KJIETOK. MecTo 1 poiib IPOKapUOT B OUOIIEHO3aX.

Crpoenue " (YHKIIMOHHpPOBaHUE YKapUOTUYECKOU KJIETKU.
[lnazmatudeckass wMeMmOpana (ruiazmanemma). CTpykTypa IUIa3MaTHUECKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IMIa3MaTHUECKyl0 MeMOpaHy: MacCUBHBIN
(muddys3us, obmeruéHnas Auddy3us), aKTHUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTHBHBI TpaHcnopT). [lomymponumaemocts wMemOpanel. Pabora Harpwmid-
KaJMEeBOT0 Hacoca. DHIOIMUTO3. MUHOLMTO3, (harouuTo3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa U (yHKIMH KJIETOYHOW CTEHKH PAaCTeHU, TPUOOB.

[Muromnazma. [{uto3oss. Lutockener. JBuxeHne nurorniaazMbl. OpraHoHIbI
kieTkd. OpHoMeMOpaHHBIE OPraHOWJIbl KIETKH: OJHAOIIa3MaTU4YeCKas CeTh
(OIIC), anmapat ['onmbmku, JH30COMBI, UX CTpOeHHE W (YHKIMH. B3auMoCBs3bh
OJJHOMEMOpPAHHBIX OpPraHou0B KiIeTKU. CTpoeHHe TpaHyJIspHOTO PETHKYIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OeyikoB. CUHTE3
KJICTOYHBIX ~ MeMOpaH. [nmaakuit  (arpaHysspHbBIH)  SHAOIUIA3MATHUYCCKHIA
petukyinym. CekpetopHast pyHkuus anmnapata ['onpmxu. Moougukayusa Oenxos 6
annapame [onvoocu. Copmuposka benxkoe 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJETKE. Bakyonu pacturenbHbix ki1eTok. Knerounsiit cok. Typrop.

[lonyaBTOHOMHBIE  OPTaHOMIBl  KIETKW:  MUTOXOHJPUHU,  IUIACTUIBL
IIpoucxoxcoenue mumoxonopuii u naacmud. Cumbdbuoecenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). CtpoeHre u (GYHKIMH MUTOXOHAPHN W IutacTuia. I[lepBuuHble,
BTOPUYHBIE U  CJIOXKHBIE  IJACTUABl  (DOTOCHMHTE3UPYIOIIHUX  AYKApHOT.
XIIOPOIUIACTBI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opraHoubl kiaeTku CTpoeHue U (QPYHKIMH HEMEeMOpaHHBIX
OpPraHouIOB KJIETKH. Pu6ocomel. IIpomeosicymounvie Gunramernmol.
Mukpodunamentsl. Axkmunogvle Muxkpoguiamenmsi. MpllIEUHbIE  KIIETKU.
Axmunogble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. Mukporpyoouku. KiieTounsrii
ueHtp. CrpoeHHe M JABWKEHUE JKIYTUKOB U pecHUYeK. MUKpOTpyOOoUKH
uutornasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpouiameHmamu u
muxkpompyboukamu. MomopHvle benxu.

Snpo. O6onouka Aapa, XpOMATUH, KApUOILIA3Ma, SAPBIINIKH, UX CTPOCHHUE U
Gynkuu. SAnepHbiii  OenkoBbld MaTpukc. I[IpocTpaHCTBEHHOE PpaCONIOKEHUE
XpoMocoM B uHTephazHOM siape. yxpomamun u cemepoxpomamur. benaxu
XpOMaTUHA — THUCTOHBI. J{uHamuka s0epHoU 00010uKku 6 Mmumo3e. Aoephbiil
mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIETOK IYKaApHOT
(pacTUTENBbHOM, KUBOTHON, TPUOHOI).

JdemoHcTpauuun



IToptpeTtsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumer u cxembl: «CTpoeHHE DYKApHOTHYECKOW KieTku», «CTpoeHue
KUBOTHOM  KieTKH», «CTpoeHHe  pacTUTENbHOW  KiIeTku»,  «CTpoeHue
MUTOXOHIpUN», «SAapo», «CTpoeHHEe MPOKAPUOTUYECKOU KIETKUY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl PacTUTEIhHBIX,
AKHUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlabopaTtopHas paGora «l3ydeHHe CTpOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTHyeckasn padora «3ydeHne CBONCTB KJICTOYHON MeMOpaHbI».

JlabopaTtopnas padora «lccnemoBanue Ia3Moiu3a U JICIUIa3MOJIU3a B
PaCTUTEIBHBIX KIETKAX.

IlpakTuyeckas  pabora  «l3ydeHwe  ABWMKEHUS  LUTOIJIA3Mbl B
PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BelllecTB U NMpeBpallleHHe JHEPTUH B KJIeTKe

ACCUMUIISIIUS U TUCCUMUIISIIIUS — JBE CTOPOHBI MeTaboau3Ma. Tumel oOMeHa
BEILIECTB. aBTOTPO(MHBIA U TeTepoTpodHBIA. YdacTHe KucCIopoja B OOMEHHBIX
nporeccax. JHEpreTudeckoe obOecrneueHue KIeTKu: mnpeBpamieHue ATO B
oOMEHHBIX Tmponeccax. DepMEHTATUBHBIM XapakTep peakluil KJIETOUYHOIO
MmeTabonu3ma. DepMeHTH, UX CTPOCHHME, CBOWCTBA M MEXaHU3M JICHUCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuii OT pa3aTuYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpPraHUYECKUX BEUWIECTB B KieTke. DOTOCUHTES.
Anokcucennwlti U okcuceHHwvl omocunme3 y 6axmepui. Ceemocobupaiowjue
NUSMEeHMbl U NUSMEHmMbl PeaKkyuoHHo2o yeHmpa. Pollb XJI0pOIIAacTOB B MpoLEecce
¢dorocunTe3a. CBeroBas u TeMHoBas gasbl. Pomoodvixanue, Csz-, Cs- u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BnusHue pa3nuyHbIX (HakTOPOB
Ha CKOPOCTh (OTOCHHTE3a. 3HAUCHHE (hOTOCHUHTE3A.

XEeMOCHHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCUHTETUKOB!
HUTpUuIMpyroue OaKTepuu, Kene3o0akTepuu, cepoOaKTepuu, BOJIOPOJHbBIC
OakTepun. 3HaUCHUE XEMOCHUHTE3A.

Ana’poOHbie opraHu3mbl. Buael Opoxenus. [IpoaykTel OposkeHUs M UX
UCTIOJb30BAHUE YEJIOBEKOM. AHAa’pOOHbIE MHKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTENH 0O0JIC3HEH.

AspoOHBIe OpTaHU3MBl. OTansl SHEPreTUYECKOTo oOMeHa.
[ToaroroBuTenbHbIN dTan. ['THKOIN3 — OECKUCIOPOAHOE PACIICIICHUE TTFOKO3BI.

buonoruueckoe okuciaeHue, WM KIETOUHOE JAbixaHue. Poib MUTOXOHIpuUil B
nporeccax omonorndeckoro okucieHus. [luknudeckue peaknuu. OKUCTUTENBHOE
dbochopunupoBanue. Ouepeuss membpannoz2o epaouenma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro MyTH
oOMeHa BelecTB nepel aHadpOOHBIM. D (HEKTUBHOCTD SHEPTETUYECKOTO OOMEHA.

JdemoHcTpauuun

[Hoptpersr: Ix. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmurer u cxembl: «DoToCHHTE3», « IHEPrETHUECKUN 00MeH», «bruocuHTe3
Oenka», «CtpoeHue pepMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHuE: CBETOBOW MHUKPOCKOI, OOOpYAOBAHME MJI MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass  pabora  «l3ydyeHuMe  KATAIUTUYECKOW  AKTHUBHOCTH
GepMeHTOB (Ha MPUMEpe aMHJIA3bl MU KaTalla3bl)».

JlabopaTtopuas pabGora «M3yuenue (epMEHTATUBHOTO pACHICIIICHHUS
MEPOKCHUIA BOJOPOa B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX».

JlabopaTtopuas padora «CpaBHeHHE MpoIlecCOB  (POTOCHMHTE3a U
XEMOCHHTE3A.

JlabopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIBIXaHUSY.

Tema /7. HacsiencTBeHHass HH(pOPMANUA U peaju3anus eé B KieTKe

Peaknuun matpuyHoro cuHtesa. [I[puHIMI KOMIIJIEMEHTAPHOCTU B PEAKLUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHopMmaiuu. ['eHeTrnueckuii
Kol, ero cmoicTBa. Tpanckpunuuss — marpuunbil cuHTte3 PHK. IIpuHnumne:
TPAHCKPUIILNK. KOMIIEMEHTAPHOCTh, AHTHUNAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou kniemxke. Hexooupyrowue PHK.

Tpaucmsus u e€ stansl. Yuactue TpancnoptHeix PHK B Guocunrtese Oenka.
VYcnosus OuocunTe3a Oenka. KonupoBanwe amuHOKHCIOT. Ponb pubocoMm B
OouocuHTe3e Oeka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranuszanusi reHoMa y
MPOKAPUOT U DYKApUOT. Perymnsiius akTUBHOCTH T'€HOB y MPOKapUOT. ['umoresa
onepoHa (®. Kakob, XK. Mano). Monexynapnvie mexanusmol 3KCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsuus oOMEHHBIX
MPOIIECCOB B KjeTKe. KiaeTouHblii romeocTas.

Bupychl — HekneTounbie (pOpMBI KU3HU U OOJIUTaTHBIC Mapa3uThl. CTpoeHHE
NPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHblll YUKL
JHK-cooepocawyux  supycos, PHK-coodepocawux eupycos, 6baxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, uHme2pasa.

Bupychble 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuil. CITN]], COVID-
19, conmanbHbIEe U MEAUIIMHCKUE TIPOOIEMBI.

Buounpopmamuxa: unmezpayus u anaius 6onvuux maccusos («bigdata»)
CMPYKMYPHBIX OUOI02UdecKux 0anuvlx. Hanomexuonozuu 6 buonozuu u meouyune.
IIpoepammupyemvie  pyukyuu  Oerkos.  Cnocobvl  0ocmasku  1eKAPCMa.



JdemoHcTpauuun

[Toptpetsr: H. K. Konbios, 1. 1. IBaHOBCKUI.

Tabmumer 1 cxembl: «buocunTtes Oenka», «['enernmueckuii Koa», «Bupycs»,
«bakrepuodarn».

IIpakTnueckas padora «Co3anue MOAEIN BUpycCa».

Tema 8. ’KuzHeHHBIH HMKJI KJIETKH

Knerounslif nukn, ero mnepuoasl W perynauus. MHTepdaza u  MHUTO3.
Oco0OeHHOCTH TPOLIECCOB, MpoTeKamux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [lpecuHTeTHuecknid  (MOCTMHTOTHYECKUH),  CHHTETHYCCKHHA |
MNOCTCUHTETUYECKUHN (IPEMUTOTUUECKUI) TEepUOabl HHTEP(]A3BI.

Martpuussiii cunate3 [IHK — permmmkanus. IlpuHnmnsr perummkanun JTHK:
KOMIUIEMEHTAPHOCTb,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AaHTUIIAPAIJIEIBbHOCTD.
Mexanusm perumkannu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeloMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTuil. JIWIUIongHblli u
rarionHbIA ~ HabOpbl  XpomocoM. ['omosornyneie  Xpomocombl.  [lomoBbie
XPOMOCOMBL.

Jlenenne knetkm — wMuTo3. CTraguy MUTO3a W NPOUCXOIAIINE B HHUX
npouecchl. Tunbl mMuto3a. KapuoknHe3 u HUTOKMHE3. buosorndeckoe 3HaueHue
MHTO34.

Perynsuus muToTMyeckoro uukia kietku. lIporpamMmmupyemas kiero4yHas
rudesib — arnomnTo3.

Knerounoe snpo, XpoMocombl, (DyHKIMOHAIbHAs Te€HOMUKA. MexaHuzmbl
npoaugepayuu, oughpepenyuposku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — Ouourgopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpaunu

Tabmuubl U cxembl: «KU3HEHHBIN UK KIETKU», «Murtos», «CtpoeHue
xpomocom», «Pemmkanus JJHK».

OOopynoBaHuE: CBETOBOM MUKPOCKOI, MUKpOMpenapaThl: «KMHUTO3 B KIIE€TKaX
KOpEIIIKa JTyKa».

JlabGopaTtopHasi pabora «3yueHne XpPOMOCOM Ha  TOTOBBIX
MUKpOIpenapaTax».

JlabopaTopHas padora «HabmogeHrne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpOIIperaparax)».

Tema 9. CTpoenne u pyHKIIUM OPTaHU3MOB

buosornueckoe pazHooOpaszue OpraHu3MOB. OOHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHUST M JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranm3mMoB. bakTepum, apxew, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIC
BOJOPOCIIH, Ipyrue IPOTUCTHI. KononunanbHeie OpTaHU3MBlI.



B3auMoCBs3p 4acTe€ll MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHsl U
cucteMbl opraHoB. Opranu3M Kak eInHoe nenoe. I'oMeocTas.

Tkanu pacteHuil. Tumbsl pacTUTENBHBIX TKaHel: oOpa3oBarenbHasd,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOCHUS,
(YHKIMI ¥ pacnoyioKeHHs TKAHEH B opraHax pacTeHHIl.

TkaHM KUBOTHBIX M YEJIIOBEKA. THUIBI KUBOTHBIX TKAHEW: 3MUTEIUAJIbHASI,
COCIMHUTENbHAS, MbIlIeyHas, HepBHasg. OcoOEHHOCTH CTpoeHHs, (QYHKUUN u
pPaCIOJIOKEHUS TKAaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHel u
CUCTEMBI OPraHOB )KMBOTHBIX U 4ea0BeKa. DyHKIMM OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTbl OZHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XMBOTHBIX. HapyXHbIl U BHyTpeHHHHM ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEH.

JIBrxkeHne  opraHu3MoB.  JIBW)KEHHE  ONHOKIETOYHBIX  OpPraHU3MOB!
amMEOOMIHOE, JKT'YTUKOBOE, PECHMYHOE. [IBMKEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl U HACTUU. J[IBMKEHHE MHOTOKJIETOYHBIX MXHUBOTHBIX M YEJIOBEKA:
MblievHas cucrema. Peduiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[luranue opranusmoB. I[lormnomenue BOABI, YIJEKUCIOTO Tra3a W
MUHEPAJIBHBIX BELIECTB pacTeHUsAMU. lIurtanue KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKJIETOYHOE muIIeBapeHue. [luTanme mnO3BOHOUYHBIX >KMBOTHBIX. OTHENBI
NUIIEBAPUTEIBHOrO TpakTa. [lumeBapurenbHble kene3bl. [IumeBaputenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. [Ipixanue pactenuil. [pixanue xuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkh. KokHoe npixaHue. JlpIxaTenbHas MOBEPXHOCTD.
XKabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX M UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIIOKHEHHE CTPOCHUS JIETKUX IMO3BOHOYHBIX KHUBOTHBIX.
JlpixatenbHas CHCTEMa 4YejaoBeKa. MeXaHu3M BEHTWISALMM JIETKUX y NOTUL U
MJIEKONUTAOMIMX. Perynsauus apixanus. [[prxatenbHbie 00bEMBI.

TpaHcropT BeELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
TpancnopT BewmecTB y JKHMBOTHBIX. KpoOBEHOCHas cucrtemMa W €€ OpraHbl.
KpoBeHocHass cucTeMa MO3BOHOYHBIX JKMBOTHBIX M  4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLHMOHHBIE
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryJsius.

Beinenenne y opranusmoB. Beigenenue y pacrenuid. Beimenenwme y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opransl BblAeneHus. OuibTpanus,
CeKpelysi U 00paTHOE BCACBIBAHME KAaK MEXaHHU3Mbl PaOOThl OPTaHOB BBIJIEICHHUS.
CBs13b MOJIOCTH TeJla ¢ KPOBEHOCHOM M BBIACIUTENBLHON cucTeMamMu. Beijenenue y



MO3BOHOYHBIX KUBOTHBIX M uenoBeka. [Touku. CtpoeHne U GyHKIUOHUPOBAHUE
HedpoHa. OOpa3oBaHre MOYH Y YETIOBEKA.

3ammra y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX Opranu3MoB. Cropsl
OakTepuid M UHUCTHI NPOCTEHIIMX. 3aliuTa Yy MHOTOKJIETOYHBIX pacTeHU.
Kytukymna. CpencrBa nacCUBHOM M XUMUYECKOM 3aUThl. ODUTOHLIHUIBI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HUX NPOU3BOIHBIC.
3amuTa opranu3ma oT OosiesHeil. iIMMyHHas cuctema denmoBeka. KieTodHbIl u
TYMOpaJIbHBI HMMYHUTET. BpOXAEHHBIM U NPUOOPETEHHBIM creruduuecKuit
UMMYHHTET. Teopusi KJIOHaIbHO-celleKTuBHOro mMMmyHuteTa (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoOB. Polib BpOxKAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxuMocts w©  perymsius |y OpraHu3MoB. Pa3apakumocTts y
OJHOKJIETOYHBIX OPraHu3MoB. Takcucel. PasgpaxumMocTe u  perymanus y
pactenuil. PocToBbIE BEIECTBA U UX 3HAYCHUE.

HepBHas cucrema u pednekTopHas peryisius Yy >KUBOTHbIX. HepBHas
cUCTEMA M €€ OTAEJNbl. DBOJIOLIHUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbl T'OJIOBHOIO MO3ra TMO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pedexTopHas ayra. be3ycinoBHbIE U YCIOBHBIE PEIICKCHI.

['ymopanbHast perynsiuss U 3HIAOKPUHHAS CHUCTEMA XWBOTHBIX M YEIIOBEKA.
XKene3pl DHAOKPUHHOM CHCTEMBI M WX TOPMOHBL. J[elicTBUE TOPMOHOB.
B3anmocBsi3b HEpBHOW U OSHIOKPUHHOW cucTeM. [ wumnortamamo-runodusapHas
cucrema.

JleMOHCTpanuu

IToptper: U. I1. I1aBnos.

Tabmumpt u cxeMbl: «OIHOKJIETOYHBIE BOAOPOCTU», «MHOTOKIETOUHBIC
Bojopocin», «baktepun», «IIpocteimue», «OpraHbl LBETKOBBIX pPAaCTCHUI»,
«CHCTeEMBl  OpPraHOB  MO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOEHHUE
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTEOISI»,
«CTpoeHHEe JHCTOBOW IUIACTUHKHW», «TKaHU >KUBOTHBIX», «CKEIeT YelOBEKa»,
«ITumeBapurenbHas cuctema», «KpoBeHocHas cucTtema», «JlpIxarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxa», «MpImeunas CHUCTEMAaY,
«BpigenuTenpHas cucTeMa», «OHIAOKpUHHAsA cucrtema», «CTpPOEHHE MBIIIIIBI»,
« MMyHUTET», «KHu11e4HoI1010CTHRIEY, «Cxema MMUTaHUS pacTeHUIT»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THUIPHI»,
«CTpoeHue IutaHapumn», «BHyTpeHHEe CTpoeHHe H0XKIeBOro uepBsa», «HepBHas
cuctema peiO», «HepBHas cucrema srymku», «HepBHas ~— cuctema
npecMmbikatomuxcsa»,  «HepBHas  cucrema  nTuin»,  «HepBHas — cucrtema
MJIEKOMTUTAOITUX, «HepBHas cucreMa YEJI0BEKa», «Pedexcy».



O6opynoBaHuE: CBETOBOM MHKPOCKOI, MHUKpPONpPENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIPENAapaTbl TKAHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMH
HACEKOMBIX, HWTJIOKOKHX, JKUBBIE IK3EMIUIIPHl KOMHATHBIX PACTCHH, repOapuu
pacTeHMil  pa3HbIX OTJEJOB, BIAXHBIE IpEnaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMK OEClO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBeKa,
000pyI0BaHKE AJISl IEMOHCTPALIUK MTOYBEHHOTO M BO3AYIIHOTO MUTAHUSI PACTECHUM,
pacieryieHus: Kpaxmana u OeJKoB Moj JeHCTBUEM (PEepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTpAIMK ONBITOB MO M3MEPEHUIO0 KU3HEHHON €MKOCTH JIETKHX, MEXaHHU3Ma
JBIXaTEIbHBIX IBHXKCHUI, MOJICIIA TOJIOBHOTO MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEeW pacTCHU».

JlabopaTopHas padora «/3ydeHue TkaHEH KUBOTHBIX».

JlaGoparopHasi padora «l3ydyeHne opranoB IBETKOBOTO PACTCHUS.

Tema 10. PazMHoOkeHUe U pa3BUTHE OPraHU3MOB

@opMbl Pa3MHOXKEHMSI OpPraHU3MOB. Oecrojioe (BKJIIOYash BET€TaTHUBHOE) U
nojoBoe. Buabpl  0Oecrosoro  pa3MHOXKEHHs:  [OYKOBaHHWE,  CHOPYJIALHA,
(dparmeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuoxkeHue. [lonoBble KIeTKW, Wiaum rameTtsl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocom B menose. Kpoccunrosep. buosornuecknii CMbICI
Meiio3a W IOJIOBOTO Ipolecca. Meio3 M ero MecTo B KM3HEHHOM IMKJIE
OpPraHU3MOB.

[IpenzapoapimeBoe pazputue. ['ameTorenes y kMBOTHBIX. [10I0BBIE XKee3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTok. CrnepmaTtoreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnonoTBOpeHHEe ©  AMOPHOHANIBHOE pa3BUTHE KUBOTHBIX. (CrnocoObl
OILJIOIOTBOPEHNUS . HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUsl — HayKa
O pPa3BUTHU OPraHU3MOB. Mopghozcenez — 0o0Ha u3 en1a8HbIX NPOOIEM IMOPUONIO2UL.
Konyenyus mopgpocenos u moderu mopghoeeneza. Craauum >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poGnenme. Tumbl  1poOieHHS.
Jemepmunuposannoe u Hedepmunuposannoe Opodaenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJEHUS MIICKOMHUTAIONMUX. 3apOABIIIEBbIC JTUCTKH
(racTpymsnus). 3aKiaaKka OpraHOB U TKAHEW M3 3apOJIBIIIEBIX JIUCTKOB. B3anMHoe
BIUSIHUE 4YacTe pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANIBHAS WHIYKIIHS).
3aknajka IJaHa CTPOEHUS JKUBOTHOTO KakK  pe3ylibTaT HUEPaApXUUYECKHUX
B3aUMOJICHCTBUN TeHOB. BnusHue Ha 53MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(aKTOPOB OKPYXAIOIIEH CPeIbl.

Poct u pasButue xuBOTHbIX. [locTamOpuoHanbHbiii nepuon. Ilpsmoe u
HenpsiMoe pasButue. Pa3Butue ¢ meramopdo3oM |y OECO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. buoorMdyeckoe 3HAYEHHE MNPSAMOr0 M HENPSIMOTO



pa3BUTHS, UX PACIPOCTpPaHEHUE B mpupoae. Tumbel pocrta KUBOTHBIX. (DaKTOpHI
PEryJsIIUU pOCTa KUBOTHBIX U 4esioBeka. CTaauu MoCTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHre U CMEpPTh Kak
OHMOJIOrMYECKUE MPOLECCHI.

Pasmuoxxenne u paszButue pacteHuil. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM 1MKJIe pacteHud. OOpa3oBaHue cmop B Ipolecce Meno3a.
['ametorenes y pacteHuil. OIUIOIOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOIHOE OIJIOJIOTBOPEHUE y IBETKOBBIX pacTeHuid. OOpa3oBaHuEe U
pa3BUTHUE CEMEHH.

MexaHu3MBbl PEryJIsIIMN OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMOHCTpanuu

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

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXeHUEe», «Tumsl Oecrosoro
pa3MHOXEHHA», «Pa3MHOXKEHHE XJIaMUAOMOHAIbI», «Pa3MHOXEHHE HBIVICHBI»,
«PasmHOXkeHUe THApBI», «Meio3», «XpoMocoMbl», «I'ameToreHes», «CTpoeHHUE
ANIEKIIETKA U crnepmaro3onsa», «OCHOBHbIE CTaauud OHTOreHe3a», «lIpsamoe wu
HenmpsiMoe pas3BuTue», «Pa3Buthe Maiickoro xyka», «Pa3BuTue capaHun»,
«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PAaCTECHUN»,
«CTpoeHHE CEeMSH OIHOJOIBHBIX U JBYAOJBHBIX PACTCHHI», «KHU3HEHHBIN LUKI
MOPCKOM  KamycTb», <« KuU3HEHHbIM LHUKI MXa», <«OKW3HEHHBIM  IUKI
MarnopoTHUKa», <« KHU3HEHHBIN UK COCHBI».

OOopynoBaHUE: CBETOBOM MHKPOCKOI, MHUKpPONpENapaThl SHULEKIETOK W
CIEPMATO30MA0B, MOJIENb «L[UKII pa3BUTHS JIATYILIKN».

JlabopaTopHas padora «l3ydeHue CTpOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEnapaTax».

IIpakTuyeckas padora «BpIBICEHHE NPU3HAKOB CXOJCTBA 3apOABIIIECH
MIO3BOHOYHBIX KUBOTHBIXY.

JlaboparopHass paGora «CTpoeHHME OpPraHoB pPa3MHOKEHHUS BBICIIMX
pacTeHUN».

Tema 11. I'eHeTMka — Hayka O HACJeJCTBEHHOCTH M W3MEHYHBOCTH
OpPraHM3MOB

Hctopuss craHOBIIEHUS M pa3BUTHUSA TE€HETUKU Kak Haykd. Pabotsr T
Menpensa, I'. ne ®@pusa, T. Moprana. Posb 0T€4ECTBEHHBIX YYEHBIX B PA3BUTHUU
reHetuku. Paboter H. K. KomerioBa, H. M. BaBumosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJIOTrMYHBIE XPOMOCOMBI,
QJUIETIbHBIE TE€HBl, AJIbTCPHATHUBHBIE MPU3HAKHU, JOMHHAHTHBIA M PELECCUBHBIN
NpU3HAK, TOMO3UI0Ta, FETEPO3Ur0Ta, YUCTAas TUHUS, THOPUJIbI, TEHOTHUI, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T'€HETUKH.  TUOPUAOJOTHMYECKUH,  IUTOJIOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUH.

JdemoHcTpauuun

[Moptpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodee-PecoBckuii.

Tabnuubl U cxembl: «MeTo bl FTeHeTUKUY», «CXeMbl CKPEIIUBaAHUS».

JlabopaTtopHass pabGora «/[po3odmna Kak OOBEKT TEHETUUYECKUX

HCCJIEIOBAHUIY.
Tema 12. 3akoHOMePHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpemuBanue. IlepBeiii 3akoH Menaens — 3aKoH

eanHoo0pasus rudpuI0B nepBoro nokosenus. [IpaBuno qomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUICIUICHHWs MPU3HAKOB. L[[MTOIOrMyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelluBanus. [ unore3a 4ucTOThH ramer.

AHnanusupyrouniee ckpeuuBanue. [[poMeKyTOUHbIA XapakTep HacleIOBaHHUS.
Pacuiensiienre npu3HakoB pyU HENIOJIHOM JOMUHUPOBAHUU.

Jurn6punnoe ckpeuuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBHUCUMOTO
HACJICIOBAHUS IIPU3HAKOB. Hutonornyeckue OCHOBBI  JIUTHOPUIHOTO
CKpCIIMBAHUS.

CuemienHoe HacienoBaHue npuszHakoB. Pa6otsl T. Moprana. CuermieHHoe
HACJICIOBAHUE TE€HOB, HAPYIIEHUE CUCIUICHUS MEXAYy TeHaMHU. XPOMOCOMHAas
TEOPUS HACIIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIA MEXAHU3M OINPEIEIEHUS MoJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI M TeTeporaMeTHhI moja. ['eHeTnueckas
CTPYKTYypa IOJIOBBIX XpoMOcOM. HacnenoBanue npu3HaKkoB, CUEIUICHHBIX C IMOJIOM.

['eHoTHn Kak menocTHas cucrema. [lnenorponuss — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMoJeicTBUE HEaJUIEIbHBIX T'EHOB.
Kommiiemenrapuocts. Onucras. [lonumepus.

I'eHeTHUECKNI KOHTPOJb Pa3BUTHA PACTEHUMW, JKUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJOTUYECKUX TMPOLECCOB, TMOBEJACHUS W KOTHUTUBHBIX (DYHKIIUH.
['eHeTnyeckne MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» MU «XO3AMH — MHUKpOOMOM». ['€HeTHUeCKue acleKThl KOHTPOJsS HU
M3MEHEHUS HACIEJCTBEHHOW MH(POPMAIIUU B MIOKOJICHUSIX KIETOK U OPTaHU3MOB.

JleMoHCTpauu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumer u cxembl: «[lepBoiif U BTOpo# 3akoHBI Menpaens», «TpeTuil 3akoH
Mengens», «AHanu3upyrouiee CckpeuuBanue», «HemonHoe JOMUHUPOBaHUEY,
«CIeTyIeHHOE HaclleJJOBaHUE TPU3HAKOB Yy Apo3oduisr», «['eHeTHka Tmoma»,



«Kapuotun denmoBeka», «Kapuotun npo3odunsr», «KapuoTUIl  NOTHLBIY,
«MHOXECTBEHHBIN aJUIeInU3M», «B3auMoIeCTBUE TEHOBY.

O6opynoBaHue: MOJENb M JEMOHCTPAallMd 3aKOHOB E€AMHOO0Opasms
rUOpUJIOB TIEPBOTO TIOKOJICHUS U pACIICIJICHUS TMPU3HAKOB, MOMAEIL s
JEMOHCTpPAIIMM 3aKOHAa HE3aBUCMMOIO HACJIEJOBAHUS NPU3HAKOB, MOJACHb I
JNEMOHCTpALIMM CUEIUICHHOTO HACJEIOBaHHUS NPU3HAKOB, CBETOBOW MHKPOCKOIL,
MUKpornpenapat: «Jpo3oduma».

IIpakTnyeckass padora «l3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKPEIIUBAHUS Y TPO30(DHUITBI».

IlpakTuyeckas  padora  «/3ydyeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIUBAHUS Y TPO30DUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHoTHma W cpeAbl npu  GopMupoBaHUHM (HEHOTHUIIA.
N3meHunBOoCTh mMpu3HakoB. KauecTBEHHBIE M KOJMYECTBEHHBIE MPU3HAKU. BHIbI
M3MEHYMBOCTH. HEHACJICACTBEHHAS M HACJICCTBCHHASI.

MoaudukanuonHas U3MEHUMBOCTh. Ponb cpeasl B (OpMUPOBaHUU
MOJU(PHUKATMOHHOW M3MeHuMBOCTU. HopMma peakuuu mnpusHaka. BapuanumoHHBIM
psn u BapuarnuoHHas kpuBas (B. Horanncen). CpoiicTBa MOAH(DUKAITHOHHON
W3MEHYHUBOCTH.

I'enoTunuueckas M3MEeHYUBOCTh. CBOMCTBA T€HOTHUITMYSCKON M3MEHUHMBOCTH.
Bunbl reHOTUITMYECKOM N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHnatuBHAsT W3MEHUYHMBOCTh. Mei03 M TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYMBOCTH. P0OJIF KOMOMHATHBHON M3MEHUYHMBOCTH B CO3JIaHUH
TeHETUYECKOT0 Pa3HOOOpa3us B Ipejiesiax OJHOrO BUA.

MyrtanuoHHas W3MEHYMBOCTh. BHAbl MyTamui: TE€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTauuu. SaepHbie U
UTOIIa3MaThuueckue Myrtaruu. CoMaTHyeckue W ToJIoBble MyTaluu. [IpuynHbI
BO3HUKHOBECHUS MyTauumii. MyTareHsl W WX BJIUSHHE HA  OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIecca. 3aKOH TOMOJIOTUYECKUX PAJOB B
HaciencTBeHHoi m3meHunBoctd (H.M. BaBuioB). BHesimepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuka U DNUSEHOMUKA, POIb OdNUSEHEMUYECKUX Hakmopos &
HACIe008aHUU U UBMEHYUBOCTU (PEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUZMO8.

JleMoHCTpauu

[Toptpersi: I'. ne ®pus, B. Moranncen, H. 1. BaBuiios.

Tabmuubr u  cxembl: «Buugbl  u3MeHuuBocTH», «MoaudukairoHHas
U3MEHYUBOCTDY, «KoMmOnHaTHUBHAS U3MEHYUBOCTDY, «Meio3»,
«OmnonoTBopenue», «I'eHernyeckue 3a0o0neBaHus yenoBeKa», «Bumbl myTaruii».



O6opynoBaHue: XUBbIE U repOapHbIe SK3EMIUIIPbl KOMHATHBIX PAaCTCHHM,
pucyHku (pororpaduu) KHUBOTHBIX C PA3TUIHBIMU BHIAMU H3MEHUYHNBOCTH.

JlabGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEM
MOAU(PUKAITMOHHOW W3MEeHUYMBOCTH. [locTpoeHme BapuallMOHHOTO psjga U
BAPUALIMOHHON KPUBOMY.

IIpakTHueckass padora «Myramuu y  Japo3odmibl  (Ha TOTOBBIX
MUKPOIIPETIapaTax)».

Tema 14. I'eHeTuka 4esi0oBeKa

Kapuorun uyenoseka. MexayHapoaHas mporpamMma HUCCIEIOBAHUS TE€HOMA
yenoBeka.  Meroapl  M3y4eHHs ~ T€HETMKM  4YEJIOBEKAa:  IeHEAIIOTMYECKUH,
ONM3HCIIOBBIH, LIMTOIr€HETUYECCKUIM, NONYJISIUOHHO-CTAaTUCTUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKU M. CoBpeMeHHOE ONIpEACIICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHKE, B TOM YHUCIE C IOMOILIBIO
[TI[P-ananmu3a. HacneacTBeHHble 3a00yieBaHus YeloBeKa. [ eHHbICE 1 XPOMOCOMHBIC
Oone3HM 4yenoBeka. boje3HM ¢ HAcIeACTBEHHOM MPEapacroioKEHHOCTHIO.
3HAYEHUE MEAUIMHCKONW T€HETHKHU B MPEIOTBPALICHUN U JEYEHUU T€HETHYECKUX
3a00JieBaHUI 4YenoBeka. MeauKo-reHeTHUeCKoe KOHCYJIbTUpoBaHue. (CTBOIOBBHIE
KJIeTkH. [IOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKHE aCIEKThl MCCIECTOBAHHI B
00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (QaxTopbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
buznyecKoMy M XUMHUYECKOMY 3arpsi3HEHHUIO OKpY Karomeh cpenabl. ['eHeTnyeckas
IPEAPACIIONIOKEHHOCTD YEI0BEKA K MATOJIOTHSIM.

JleMOHCTpanuu

Tabnmuupl u cxembl: «Kapuotun denoBeka», «MeToAbl U3yYEHUS! T€HETHKHU
yenoBeka», «I'eHeTnyeckue 3a00JIeBaHUS YETIOBEKA».

IIpakTnueckas padora «CoCcTaBJICHUE U aHAIN3 POAOCIOBHOM».

Tema 15. Ceneknusi opraHu3MoB

JlomecTukanuss M CEJNEKIMSA. 3apOXKJICHHE CEICKUMH U JOMECTHKALIHH.
Yuenne H. WM. BaswinoBa o IleHTpax TpPOUCXOXKICHUS U MHOro00pas3us
KyJbTYPHBIX pacTeHui. Poib cenexkiuym B CO3JaHUU COPTOB PACTEHUU U MOPOJ]
KUBOTHBIX. CopT, TOpojaa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSAJIOB B
HacleacTBeHHOM wu3MeHuuBoctd H. WM. BaBumoBa, ero 3HadueHue I
CEJICKITMOHHOM paboTHhI.

Metoabl cenekImoHHOM paboThl. VCKYCCTBEHHBIM OTOOp: MACCOBBIA H
VH/IUBUYyaJIbHBIN. DTarsl KOMOMHAIIMOHHOMN CCJICKIINU. UcneiTanue
npous3BOAUTENEeH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIbIO OIEHKHU
¢deHoTuma MOTOMCTBA U OTOOP MO TEHOTHITY ¢ TToMoIIbIo aHanu3a JIHK.

WckyccTBEHHBIM ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paloThl.
PaguanroHHBIN U XUMHYECKUN MyTareHe3 Kak MCTOYHMK MYTAallud y KyJbTYPHBIX



¢opM opranuzMoB. Hcrnonb30oBaHHE€ TE€HOMHOTO PEJAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK 175 monmydenus ucxonHoro matepuana uis CeNeKInH.

Ilomyuenue MOJIUTIIIOUIOB. BuyTpuBuaoBas ruopuIU3aIus.
bnuszkoponcTBeHHOE  CKpeUIMBaHUE,  WIA  WHOPUJIUHT. HeponctBennoe
CKpeIllMBaHHE, WM ayTOpuauHr. ['erepo3suc m ero mnpuuuHbl. Mcnonp3oBaHHe
rerepo3uca B cenekuuu. Otnanénnas rubpuauzanus. [Ipeononenue Oecruiogus
MEXBHJIOBBIX THOPHUIOB. JlOCTIKEHUS CENEeKIIMH PACTCHUH U )KMBOTHBIX. «3enéHas
DesoNIOYULY.

CoxpaHeHUE U U3YyYEHHE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKAX  pOAMYEH NI CO3MaHUs  HOBBIX COPTOB H  THOPHUIOB
CENbCKOXO35IMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamul CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIO08bIX HCUBOMMHBIX
8 YeAx YIyYuleHus. Cyuecmayioumux u co30aHus HO8bIX NOPooO, JTUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCAe008AHUI,
nepeodosuvlx uoell U NepCneKmugHbIX MexHoA02U.

JleMoHCTpauu

IToptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpsanenko, b. JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabnuubl u cxembl: «[{eHTpbI MPOUCXOKICHUSI U MHOTO0Opa3usi KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHUX PAJIOB B HACIEICTBEHHOW H3MEHUHMBOCTHY,
«Metonpl cenekiun», «OTaanéunas rudbpuauzanus», «MyTareHes».

JlabopaTopHas padora «l3ydueHre COPTOB KYJIbTYPHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX.

JlabGoparopHasi padora «l3ydyeHne METOJIOB CENEKIIMU PACTEHUI».

IIpakTuyeckas padora «[IpuBuBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METOJbI M JIOCTHXKEHHUS CEJICKIIUM PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIIOHHYO CTaHUMIO, IUIEMEHHYIO bepmy,
COPTOUCIILITATENIBHBI  y4acTOK, B TEIUIMYHOE XO34HMCTBO, B JabOpaTOpHio
arpoyHMBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BuoTexH0/I0THA M CHHTeTHYECKast G010 U

OOBEKTHl, HCMOJIb3yEMbIE B OHMOTEXHOJOTHH, — KJICTOYHBIE U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpaguuuonHas
OuoTtexHoyorusi:  xyuebornedeHue, IMOJyuYeHHE KHUCIOMOJIOUHBIX  IMPOIYKTOB,
BUHOJENUe. Mukpobuonornueckud cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
TexHonorui. [lpou3BoacTBo 6enka, aMUHOKUCTIOT U BUTAMUHOB.

Co3nanue TEXHOJOTH U MHCTPYMEHTOB IEJICHANPABICHHOTO M3MEHEHUS U
KOHCTPYUPOBAaHMSI TEHOMOB C II€JIbIO MOJYyYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB,
COJIEp)KalllMX HE BCTpEYalolUMecs B TNpUpPOEe OMOCHHTETUYECKHE IyTH.



Knerounas uHxeHepus. MeToasl KyJIbTYpbl KIETOK U TKAHEH pPacTEHUU U
KUBOTHBIX. Kpuobanku. Comatuueckas ruOpuanM3anus M COMaTUYECKUU
smOpuorenes. lcnonb3oBaHue ramiouaoB B CeNEKIUU pacTeHuil. [lonyuenue
MOHOKJIOHANIbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHbIX
aumumen 6 Meduyune. VICKyCCTBEHHOE OIUIOAOTBOpeHHE. PekoHCTpyKuus
AWLEKJICTOK U KJIOHUPOBAHHME JKUBOTHBIX. MeETOX TpaHCIUIAHTALUU SIAEP KIETOK.
Texnonozuu 0300p0o6IeHUs, KYIbMUBUPOBAHUS u MUKPOKIOHATLHO20
DA3MHONCEHUSA CENbCKOXO3AUCTBEHHBIX KYIbMYP.

XpomMocOMHasi W TeHHasg WHXEeHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomOouHaHTHbIX [IHK. Co3zoanue mpanceennvix opeanuzmos.
JIOCTWKEHMsT M NEPCIEKTUBBI  XPOMOCOMHOM M TI'€HHOM  MHXCHEPHH.
DKOJIOTUYECKUE U ITUYECKHE NMPOOJIEMbI FTEHHOW MHKEHEPHUH.

Menaunuackue Ounorexnonoruu. [loctrenomuas nugposas menuuuna. [1LP-
OUAarHocThKa. MeTa0oJOMHBIM aHallu3, TEHOLICHTPUYECKUH aHalu3 MpoTeoMa
YeJIoBEeKa JUId OLEHKM COCTOSHUSA €ro 370poBbi. lcmonb3oBaHUE CTBOJIOBBIX
KiIeTok. TapretHas Tepamusi paka. J3D-Ouommkenepus s pa3paboTKu
(yHIaMEHTaNbHBIX OCHOB MEAMIMHCKHX TEXHOJOTUH, CO3JaHHUs KOMILJIEKCHBIX
TKaHe! COYeTaHWEeM TEXHOJIOTMH TpEXMEpHOro OuompuHTHUHTa U ckaddonauHra
IUIsL pELIeHHs 3a7a4 [IEPCOHATN3UPOBAHHON MEIULIMHEI.

Co3naHue BEKTOPHBIX BakKLMH C IEJbl0 oOecredyeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo30yauteneit OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkumonnpoBanusa PHK-conepkammx BHUpYcOB, BBI3BIBAIOUIMX OCOOO OIACHBIE
3a00JIeBaHMs Y€IOBEKa U )KUBOTHBIX.

JleMoHCTpauu

TaOmuupbl 1 cxeMmbl: «Jcrnoab30BaHUEe MUKPOOPTAHU3MOB B MPOMBIIIIEHHOM
npousBoAcTBe», «KieTtouHnas nHKeHepus», «I'eHHas UHKEHepUs».

JlabopaTopHas padora «/3ydeHue 00beKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «IloaydeHre MOJOYHOKUCITBIX IPOTYKTOB.

IKCKypcusi «bHOTEXHOJIOTUS — BaXHEWINAs NPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO).

11 KJIIACC

Tema 1. 3apoxkaenne W pa3BuTHE IBOJIONHOHHBIX IPEICTABJICHUNA B
omosiornu

OpomronmoHHass Tteopuss Y. JlapBuna. Ilpenmocbuilkn BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hb ¥ Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBroKyIHe cuitbl 3Bomoiuu BuaoB 1mo Y. JlapBuny (BbICOKast HHTEHCUBHOCTh
pPa3sMHOXEHHMsS ~ OpPraHU3MOB, HACJIEJICTBEHHass M3MEHUMBOCTh, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN u MCKYCCTBEHHBIN oTO0D).



Odopminenne cuntetnueckoir Tteopur d3Bomouun (CTD). HelitpaabHas
Tteopusi  sBontonMu. CoOBpeMEHHas 3BOJIOLMOHHAs  Ouojorus. 3HaAYeHHUE
HBOJTIOIIMOHHON TEOPUHU B (DOPMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.

JdemoHcTpauuun

[Toprpersl: Apucrorens, K. Jlunnel, XK. b. Jlamapk, O. XK. Cenr-Unep, K.
KioBbe, Y. [Japsun, C. C. YerBepukos, U. . lImaneraysen, x. Xongein, /. K.
benses.

Tabmuupt u cxembl: «Cuctema xuBoi mnpupoasl (mo K. Jluxuero)»,
«JlectHuna kuBBIX cymiecTB (mo Jlamapky)», «MexaHusm (QOPMHPOBAHHUS
NPUCIIOCOOJICHU Y pacTeHMd W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiupyta nyremectBus Y. Jlapsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBaHue», «Ilopoabl romyOeii», «MHorooOpa3ue KyJIbTYPHBIX (GopM
KarmycThl», «I1opoasl 1OMamHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHJIOB
(mo Y. J[lapBuHy)», «CXeMa COOTHOIICHHS JBMXKYIIUX CHJ  SBOJFOIHH,
«OCHOBHBIE MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOTIOLIHH».

Tema 2. MUKpOIBOTIOIUSA U €€ pe3yJbTaThl

[Tonynaus Kak 3J€MEHTapHas eIWHHIA 3BOMOUUU. COBpEMEHHBIE METOMbI
OLICHKA TEHETUYECKOT0 pPa3zHooOpa3usi W CTPYKTYyphl mnonyisuuid. M3MeHeHue
reHooH7a TOMyJSIIUM KaK JJIEMEHTAPHOE JBOJIOIMOHHOE SIBJIICHUE. 3aKOH
reHeTudeckoro pasHosecus JIx. Xapnau, B. BaiinGepra.

DneMeHTapHble (aKTOPhl (IBUXKYIIME CHIIBI) SBOJIONHHA. MyTallMOHHBIN
npouecc. KomOuHatuBHass M3MEHYUBOCTh. Jlpeiip TeHOB — chydaiiHble
HEHANpaBlIEHHbIE W3MEHEHUs 4YacTOT ayjiened B  momynsamusx. Oddekr
OocHOBaTens. Jdpgpexm Oymuvliounoco eopaviuika. CHuUdCeHue 2eHemuyecKozo
pasnoobpasus. npuuunvl u cieocmeust. Ilpossienue s¢ghghexma Opetigha eenos 8
oonbuwiux u  manvlx  nonyrayusx.  Murpauun.  W3omsums  momyJisiuif:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMOTOrHYecKas (PErpoIyKTHBHAS).

EctecTBeHHbId OTOOp — HampaBistouid (akTop 3BoMONUU. DOpMBI
€CTECTBEHHOT0  OTOOpa:  ABWXKYIIWM, CTAOWIM3HPYIOUIUN,  Pa3pbIBAIOIINMA
(mm3pynTtuBHbIii). [lomoBoit oT60p. BO3HUKHOBEHHWE M HIBONIONUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[TprcnocOOJIEHHOCT, ~ OPraHU3MOB  KaK  pe3yslbTaT  MHUKPOIBOJIOIMHU.
Bo3HukHOBEHME  MpUCHOCOOJIGHMH y  OpraHm3mMoB.  ApoMopdo3sl U
uanoanantanuu. [IpuMepsl mpucrnocoOJeHnit y opraHu3MoB: Mop(doJoruueckue,
duznonornueckue, OMOXMMHYECKHE, MOBEJICHYECKHUE. OTHOCUTENBHOCTD
OpUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum wu cTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT
MUKpo3Bodtouuu. M3onsuua — kioueBoi (axktop BugooOpazoBanus. I[lytu u
CrocoObI BUJ1000pa30BaHUs: aJJIONAaTPUYECKOE (reorpaduieckoe),



CUMITIaTPUUECKOE (PKOTIOTHYECKOE), «MTHOBEHHOE» (monumIouAN3aLMS,
ruOpuan3zanus). JJIMTenbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

Mexaau3mbl HOpMUPOBaHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hs.

Ponb  »BoNIOIIMOHHONW  OHMOJOTMUM B pa3padOTKe HAay4YHBIX METOJOB
COoXpaHeHHs OuopazHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLHUS MMAPA3UTOB U MX
x035€B. MexaHu3mMbl (POPMUPOBAHUSI YCTOMYUBOCTA K aHTUOMOTHUKAM M CHOCOOBI
O0pBOBI ¢ HE.

JdemoHcTpauuun

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmupt 1 cxembl: «MyTallMOHHAas W3MEHYUBOCTHY, «[lomynsimonHas
CTpyKTypa Buaa», «Cxema nposiBleHus 3akoHa Xapau—BaitnOepra», «JIBmxkymiue
CWJIbI SBOJIIOIUUY», «IJKOJOTHYECKass H3OJSIHS MONYJSIUNA CeBAaHCKOM (openu»,
«['eorpaduueckass M30JALMS  JTUCTBEHHUIBI CUOMPCKOW U  JTMCTBEHHUI[BI
naypckoit», «IlonmyasiiuOHHbBIE BOJIHBI YHCIEHHOCTU XHUIIHUKOB U XKepTB», «Cxema
JNEUCTBUSL €CTECTBEHHOro oTOOopa», «®opmbl OOpHOBI 3a CYLIECTBOBaHHUEY,
«MHaycTpuanbubeii Menanu3m», «KuBbie uckomnaembie», «[lokpoBuTeNbCTBEHHAS
OKpacka AKUBOTHBIXY, «IIpengynpexnaromias OKpacka AKUBOTHBIX,
«®uznonornyeckue aganranun», «llpucrnocobieHHOCTh OpraHu3MoB U €&
OTHOCHUTENBHOCTH», «Kpurepuu Buma», «Buapl-nBoiiHukH», «CTpyKTypa BHIA B
npupone», «CrnocoObl BupooOpazoBanus», «l'eorpaduueckoe BHUI000pa30OBaHUE
TpEX BUAOB JaHABIIIEH», «DKOJIOrMYeCKoe BHUI000pa30BaHHWE BUJOB CHHHIIY,
«[Tonummonasl pacrennit», «KanycTHo-peneuHblil THOpUI».

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena MTUIl U
3BEpel ¢ mpuMepaMu pPa3IUYHBIX MPUCIIOCOOJECHMM, Yydela MTUIl U 3Bepei
pa3HbIX BHIOB, TepOapuu pacTeHWil OJWU3KUX BHUIOB, 0O0Pa30BABIIUXCS
Pa3IMYHBIMU CITIOCOOAMH.

JlabopaTtopuas padora «BbIsBICHHE H3MEHYHMBOCTH y 0cOO€l OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucmocoOyieHHs  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS LEIeCO00Pa3HOCTHY.

JlabopaTtopHass padora «CpaBHEHME BHAOB TI0 MOP(OJIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJirouus U €€ pe3yJbTaThl

Metoapl W3y4YEHHS ~ MaAKpO3BOJOUMHU. [laneoHTosiornueckue  MeTOJbl
u3ydeHus: osBomouuu. Ilepexoanbie QopMbl U (PUIOTEHETUYECKUE  PAJIBI
OpPraHU3MOB.

buoreorpaduueckre Meroabl uzydeHus sBoionuu. CpaBHeHHE (JIOpH U
(dayHbl MaTepUKOB W OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bumabl-
SHAEMUKH " PEJHKTHI.



OMOpPHUONOTrMYECKUE U CPaBHUTEIBHO-MOP(OIOrHUECKHE METOAbl M3yYeHHUS
DBONIOLIMU. ['e€HEeTHYeCKrMe MEXAHU3MBbl DBOJIOLMU OHTOrEHE3a M TOSBJICHUS
ABOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPTaHBI.
PyauMeHntapHple  Oprambl W aTaBU3MBI. MoutekyIsspHO-TEHETUYECKHE,
OMOXMMHUYECKHME M  MaTeMaTUYeCKUe  METOJbl  HU3YYCHHS  DSBOJIIOLUU.
['omonoruunpie reHbl. COBpPEMEHHBIE METOBl MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAllUH U 3BOJIIOLMS TEHOMOB.

OO0mue 3aKOHOMEpHOCTH (TpaBuiia) SBOJNIOUUU. [Ipunyun cmenvl QyHKyuil.
HeoOpatumocth 3Bomonuu. ANanTuBHas paauanus. HepaBHOMEPHOCTh TEMITOB
JBOJIFOLIUH.

JleMoHCTpauu

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

Tabnuupbl U cxeMbl: «DOUIOreHETUYECKUN Psifl JIOMIAgu», «APXEONTEPUKCY,
«3Bepo3yObie  sAwmepb»,  «Creronedans»,  «Punnoduth»,  «CemMeHHbIE
nanopoTHUKW», «buoreorpaduyeckue 30HBI 3emin», «Jlpeli KOHTHHEHTOBY,
«PenmukTe», «HauanbHble cTaguu SMOPUOHATIBHOTO PAa3BUTHS IO3BOHOYHBIX
KHUBOTHbIX», «['OMOJOrMYHBIE ¥ AaHAJIOTMYHbIE OpraHbl», «PyauMeHTHI»,
«ATaBU3MBI», «XpOMOCOMHbIE HAOOpbl YEJIOBEKa M MIMMMaH3e», «[J1aBHbIE
HaANpaBJICHUS 3BOJIOLHUN», «OO0UIMe 3aKOHOMEPHOCTH 3BOJTIOLIU.

OOopynoBaHue: KOJUIEKIMH, TepOapuu, MYJSDKM HMCKOMAaeMbIX OCTaTKOB
OpPraHU3MOB, MYJIS)KA T'OMOJIOTUYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIINN HACEKOMBIX.

Tema 4. IlpoucxoxkneHue U pa3BuTHE )KU3HA Ha 3emJie

HayuHnble rumoressl MNpOUCXOXKAEHUS KU3HM Ha 3emie. AOuoreHes u
naHcriepMusi. JloHayuHbIC MPEICTABICHUS O 3aPOXKICHHUU JKU3HH (KPCALUOHH3M).
['unores3a MOCTOSAHHOTO CaMO3apOXKIACHUS KU3HUA U €€ ONPOBEpPKEHNUE OonbITaMHu D.
Penu, JI. Cnnannanmanu, JI. TTactepa. [Ipoucxoxaenne >ku3Hu U acTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU HBOJIIOLUU. [Inanerapnas
(reonoruyeckasi) dBOJIONUSA. XUMHUYECKas DJBOMIOIUSA. AOUOTCHHBIM CHHTE3
OpraHM4ecKuX BellecTB U3 Heopranmdyeckux. Ombir C. Mumnepa u I'. IOpm.
OO6pazoBanue moiauMepoB u3 MoHomepoB. KoanepatHas rumoreza A. M.
Omnapuna, runore3a nepBudHoro OynboHa J[k. XomnaeitHa, reHeTHUECKas TUIIOTE3a
. Ménnepa. Pubosumbr (T. Uek) u rumoreza «mupa PHK» V. T'unOepra.
®opmupoBaHre MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emmm u wmeroabl €€ wusydeHus. Vckomaemple OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeroAsl. OTHOcUTENnbHass U aOCONIOTHAA
reoXpoHOJIOTHs. ['€0XpoHOJOrnyeckas WIKanxa: 3O0HbI, 3Pbl, I[EPUOIBI, SIOXHU.



HavanbHple aTanbl opraHnyeckord HBodoUUH. [losBiaeHue u 3BomOUUA
MEPBBIX KJIETOK. DBOMIONMS MeTaboau3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIJIEHKH KaK aHaJjor MEpBBIX Ha 3eMiie COOOIIECTB.
CrpomaTtonutsl. [TpokaproThl U 3yKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOMKICHUES
BUpYycOB. [IpouCX0kI€HHE MHOTOKJIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIC A3Talbl ABOJIIOIUHM BHICIIUX pacTeHui. OcHOBHBIE apoMOpGO3bI
pactenuil. Bwixom pacrenuid Ha cymy. [losBieHue CIOPOBBIX pacCTEHUN W
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. I[IpoucxokaeHue IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tamnbl 3BOJIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(]o3bl
KUBOTHBIX. Benjckas dayna. KeMOpuilckuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie xopnoBbIe KUBOTHBIE. JKHU3Hb B BOJE. DBOJIOUHUSA MMO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentunuil. [IpoucxoxaeHUe MIIEKONUTAOIIUX U
ntull. [lpunnun xmoueBoro apoMopdoza. OcBoeHue OEClO3BOHOYHBIMU U
IIO3BOHOYHBIMU )KUBOTHBIMU CYIIH.

PasButne xu3HM Ha 3emie MO 3paM M NEPUOJAM: apXeW, NPOTEpPO30H,
najeo3or, Me3030M, KaiiHo30M. OOmias  XapakTepuCTHKa  KiIUMaTa W
reoJIOTHYeCKuX mnpoueccoB. [losiBIeHHE W paclBET XapaKTEPHBIX OPraHU3MOB.
VYrneobpazoBaHue: ero yCJIOBUs U BIUSHUE HA Ta30BbIM COCTaB aTMOC(EPHI.

MaccoBbi€ BBIMUPAHUSA — IKOJOTHYECKHE KPU3UCHI mpouioro. [Ipuuunel u
CJIEICTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIM SKOJOTHMYECKHMH KPHU3HC, €Tro
ocobennoctu. [Ipobiema coxpanenus 6nopa3zHooOpasus Ha 3emIie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUNBL KiIaccupukamum
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMOHCTpanuu

[Toptpeter: ®@. Penu, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. 1.
Omnapun, JIx. Xonngeun, ['. Ménnep, C. Munnep, I'. FOpnu.

Tabmuubr u cxembl: «Cxema omnbita ®. Penn», «Cxema ombita JI. IlacTepa mo
U3YUYEHUIO caMo3apoXxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. HOpwu»,
«JTanbl  HEOPraHUYECKOW  3BoJroIuu»,  «['eoXpoHoNOruyeckas  IIKana»,
«HauvanbHbple dTanbl OpraHUYecKod ABoOIMU», «Cxema o0pa3oBaHUsI DYKAPUOT
nytéM cumoOnoreHesa», «Cucrema XuBOW mnpupoas», «CTpoeHHe BuUpyca»,
«Apomopdo3bl  pacteHui», «Punnodute», «OIAHOKJIETOYHBIE BOJOPOCTU»,
«MHOrokyieTouHble Boaopocan», «Mxu», «llanopoTHukn», «l'onoceMeHHbIE
pactenusi», «OpraHbl IBETKOBBIX pacTeHHi», «(CxeMa pa3BUTUS KHUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocTeitmue», «KHUIIEUHOMOIOCTHBICY,
«IImockue YEPBU», «YeHucToHorue», «PBIOBI, «3eMHOBOJTHBIEY,



«IIpecmpikarommecs», «lItunp», «Mnekonuraromue», «Pa3Butue Xu3Hu B
apXeucKkou ape», «Pa3BuTHe )KU3HU B IPOTEPO30MCKOM 3pe», «Pa3BuTHe )XKHU3HU B
najneo30McKol spe», «Pa3zBUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaliHO30MCKOM 3pe», «COBpEeMEHHasl CHCTEMa OPraHUYECKOT0 MHUPa».

O6opynoBanue: repOapuy pPACTEHHM pAa3IMYHBIX OTIENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAXKHbIE IpenapaTsl >KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, dYyuyeja MNTUIl U 3BEpei,
KOJUIEKIIMA OKaMEHEJIOCTEM, IOJIE3HBIX MCKOIMAEMBbIX, MYJISKHM OpPraHHMYE€CKHUX
OCTATKOB OPTaHU3MOB.

Bupryanbnass  s1abopatopHasi  padora «MopaenupoBaHUE  ONBITOB
Munepa—tOpu o uzydeHunto abMOTeHHOT'0 CUHTE3a OPTaHUYECKUX COSJMHEHUN B
NEPBUYHON aTMochepe».

JlabopaTtopHas padora «l3ydyeHHEe U OINKCAHHE HCKOIMAEMbBIX OCTaTKOB
IPEBHUX OPraHU3MOBY.

IlpakTuyeckas paGora «l3yueHue 0OCOOCHHOCTEH CTPOCHUSI pPaCTEHUU
Pa3HbBIX OTJIETIOB.

IIpakTnyeckas padora «l3ydeHne 0COOCHHOCTEH CTPOEHUS MO3BOHOYHBIX
AKUBOTHBIX.

Tema 5. IlpoucxoxkaeHue Yea0BeKa — AaHTPOINOreHe3

Pa3pgensl v 3a1aun aHTPONOIOTHH. METO/IbI aHTPOTIOJIOTUH.

CraHOBIIEHHE NPEICTABICHUI O MPOUCXOXKICHHHM 4elOBeKa. PenuruosHbie
BO33peHUs. COBPEMEHHbBIE HAYUHBIE TEOPUHU.

CxoAcTBO YenoBeKa C )KMBOTHBIMHU. CHCTEMAaTUYECKOE MOJIOKEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpQoJIoruHuecKrue,MOpHOIOrHIeCKUE, (bU3H0I0T0-0MOXUMUYECKHE,
noBeAeHuYeckrue. OTINYMS YEJIOBEKa OT JKMBOTHBIX. [IpAMOXO0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TrOJIOBHOIO MO3ra M BTOPOW CHUTHAJIBHOU
CUCTEMBI.

JIBrxkymiue cuibl (GakTopsl) aHTpOIOreHe3a: OHOJOTHMYSCKHE, COIMAbHBIC.
CooTHonieHre OMOJIOTMYECKUX U COLIMATIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpomoreHe3a. PaHHuMe ueoBekoOOpa3HbIe 00E3bSHBI
(POKOHCYJIBI) ¥ PAHHHUE TIOHTHIBI — OOIINE TPEIKH YeTOBEKOOOPa3HBIX 00E3bsiH U
mo/1el. ABCTPAJIONIUTEKA — JABYHOTHE TPEIKU JIoAeh. YeloBeK yMmenblil, EpBbIE
M3TOTOBJICHUSL OPYIHM TpyJa. UemoBek NPSAMOXOASIIMNA U MEPBBIM BBIXOJ JIIOJIEH
3a  mnpenensl  Adpuku. YemoBek relmennOeprckuii —  00mMME  IpeNoK
HEaHJIEPTAIbCKOTO YEJIOBEKAa M 4YeJIOBEKA Pa3yMHOTo. YeloBeK HeaHJepTaIbCKUU
KaK BHJ JIFOJEH XOJIOJHOTO KiuMara. YemoBEeK pa3yMHBI COBPEMEHHOrO THIIA,
JICHHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu  AQpuku.
[Taneorenernka U NaJeoreHOMHUKa.



OBONIOLMS COBPEMEHHOr0 uesoBeka. EcTecTBeHHbIH OTOOp B MOMYJSAIMIX
yesoBeka. MyTalMoOHHBIA Tponiecc U noaumopdusm. [lonmynsiiuoHHbIE BOJIHBI,
nperid renoB, murpanus U «3PGEKT OCHOBATENA» B MOMYJALUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. [lonatne o pace. bonbmime pacel: €BponeouaHas
(eBpaswmiickasi),  aBCTpaJo-HErpoujaHas  (dPKBaTOpHalbHAs),  MOHIOJOMJIHAA
(a3maTcko-aMepHKaHCKas). BpeMs M TyTH pacceleHHsS 4YelIOBeKa I10 IUTaHETe.
EnunacrBo  dyenoBeweckux  pac. HaydyHas  HECOCTOSITENBHOCTH  pacHu3Ma.
[TprcnocoOMEHHOCTh YeJIOBeKa K pPa3HbIM YCIOBHSAM OKpPYXaromiel cpessl.
Bnusnue reorpaduueckoit cpenbl U Jpeiipa TEeHOB Ha MOpPGONOTHIO U
(U3UOIOTHIO YeTTOBEKA.

MexXIuCIMITIMHApHBIE ~ METOAbl B (u3nMveckod  (OMOJIOTUYeCcKOM)
AQHTPOIOJOTUH.  OBOJIOLHMOHHAS ~ AQHTPOIOJIOTUS U MaJCOaHTPOIOJIOTHS
YEJIOBEYECKUX MOMyJsAui. bruoconuanbHble HCCIENOBaHUA MPUPOJABI YEIIOBEKA.
HccnenoBanue KOABOJIIOIMU OMOJIOTHYECKOTO M COLMATBHOIO B UEJIOBEKE.

JleMoHCTpauu

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

Tabmuibl U cxeMbl: «MeTOIbI aHTPOIIOIOT UK, «["0JIOBHON MO3T YellOBEKa»,
«YenoBekooOpazHbie 00€3bsiHbI», «CKeNeT YeloBEeKa W CKEJIET IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBI», «JIBUXKYILIME CUJIBI aHTPOTIOTEHE3a», «IBOJIOIUOHHOE
IpEBO  4YeNOBEKa»,  «ABcCTpajmonutTek», «YemoBek  ymenbli»,  «YenoBek
NPAMOXOASAIUN», «J[eHncoBCKUi yenoBek» «Heannepranpup», «KpoMaHbOHIIBI»,
«IIpenku yenoBeka», «ITamnbl IBOIIOLUN YEIOBEKa», «Pachl yemoBeka».

O6opynoBaHue: MYJISDKH — OKaMEHEJIOCTEeH, TMpPEeAMETOB  MaTepuaabHON
KyJIbTYpbl ~TpPEIKOB 4YeloBeka, penpoaykuuu (pororpadmu) KapTuH C
MUQPOJIOTHUECKUMH ¥ OMONEHCKUMH CIOKETaMU TPOUCXOXKIECHHUSI YEJIOBEKa,
doTorpaduu Hax0JOK UCKOTIAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YeJOBEKa, MOCIb
yepena 4YeloBeKa M ueperna IIMMIIAH3€, MOJENIb KUCTH YeJIOBEKa U KHUCTH
HIMMITAH3€, MOJEJIN TOPCA MPEAKOB YETOBEKA.

JlabopaTtopHas padora «l3yueHue oOCOOCHHOCTEW CTPOCHHUS CKeleTa
YEJI0BEKA, CBA3aHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «l3yueHne 5K0IOTHUECKUX alanTallMid YETTOBEKa».

Tema 6. Dxosorusi — Hayka O B3aMMOOTHOLIEHHMSIX OPraHU3MOB M
HAJOPTraHU3MEHHBbIX CHCTEM C OKpY:Kalluei cpeaoi

3apoxaeHue u pa3BuTue 3kojoruu B Tpyaax A. I'ymGonpara, K. @. Pymnee,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaum
3KOoJOTuHU. CBS3b 3KOJIOTUH C APYTUMH HAyKAMHU.



Metonsl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpoJIHble U JiabopaTopHble. MoJenupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKPY’KaIOIIeH Cpeibl: JJIOKAIbHBIN, peTHOHATBHBIN U TT100aTbHBIN.

3HaueHUWE SKOJOTMYECKUMX 3HAHMWA ISl 4YelloBeKa.  OJKOJIOIMYECKOoe
MHUPOBO33PEHHE KaK OCHOBA CBS3EM YEIOBEYECTBA C NpUpoaou. PopMHpOBaHHE
AKOJOTUYECKOU KYJIBTYPBI U 3KOJIOTHYECKON I'PAMOTHOCTU HACEIICHUS.

JleMOHCTpanuu

[Toptpetsi: A. T'ymbonbar, K. @. Pynbe, H. A. Cesepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumer 1 cxeMsl: «Pasnmensl 3xomorum», «MeTomsl dKojorum», «Cxema
MOHHUTOPHUHIA OKPYKAIOIIEH CPEIBI».

JlabopaTopHas padora «M3yuenue METO/10B JKOJIOTUYECKUX
UCCIIEN0OBAaHUI».

Tema 7. Opranusmsl U cpega OOUTAHUA

Okojoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Knaccudukanms
HKOJIOTHYECKHUX (PaKTOPOB: abHOTHUYECKUE, OMOTHYECKUE, aHTpororeHHele. Oo61mume
3aKOHOMEPHOCTU AEHCTBUS 3Kojornyeckux (akropos. [IpaBuno muaumyma (K.
Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHOHTHEIC
OpTaHU3MBI.

Ab6uotnueckue ¢aktopel. CBeT Kak dKojorudyeckuid Qakrop. JleiicTBue
pa3HbIX YYaCTKOB COJIHEYHOI'O CIEKTPAa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIIBI
pacTEHMH M JKMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CuUrHaibHas poJib CBETA.
doTonepuoau3M.

Temneparypa kak »kosnoruueckuii Qaxrtop. JlelicTBue Temmeparypbl Ha
opraHu3Mmbl. [loMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonormdeckuit (daktop. IlpucnocobiieHus pacTeHUM K
NoJJIep>KaHui0 BojHOro Oamanca. Kiaccudukanus pacTeHUd MO OTHOILIEHUIO K
BoJie. [IpucnocoOneHust )KUBOTHBIX K M3MEHEHHIO BOJHOI'O PEXHUMA.

Cpenbl oOuTaHUS OPraHU3MOB. BOJHAs, HA3€MHO-BO3JYyIlHAas, IOYBEHHAs,
rTyOMHHAs ~ TIOJMOYBEHHAs,  BHYTpHOpPraHu3MeHHas.  DHU3UKO-XMMHUYECKHE
0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrnocoOlieHus OpraHu3MOB K
U3HH B Pa3HBIX CpelaXx.

buonornueckue putmbel. BHemnue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE H
roJu4Hble PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHMSIM
YCJIIOBUU KU3HH.

XKuznennoie Gopmbl opraHuzMoB. [loHsiTue o ku3HEeHHOW (opme.
JXKuzHeHnHble GOpMbI pacTEHUN: AEPEBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (QOPMBI KUBOTHBIX: THAPOOHOHTHI,
re00MOHTHI, a3p0OHOHTHL. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HU.

bunornueckue (baxTopsI. Buner OMOTHYECKUX B3aMMOJEHUCTBUM.
KOHKYpPEHIIMSI, XUIIHUYECTBO, cuMOno3 u ero ¢opmel. [lapazutusMm, xoomeparus,
MYTyaJli3M, KOMMeHcau3M (KBapTHPAHTCTBO, HaxiaeOHW4IecTBO). HeTpoduueckne
B3aumozeiicteus  (tommyeckue,  dopudueckue,  (pabpuyeckue).  3HAUYCHHUE
OMOTUYECKUX B3aWMOJICUCTBUU JJIsI CYLIECTBOBAHUSI OpPraHU3MOB B cpefe
obutanus. [[puHIMI KOHKYPEHTHOTO UCKIIOYEHUS.

JdemoHcTpauuun

Tabmumer 1 cxembl: «Okomorudeckue GakTopbr», «CBETOBOW CIEKTPY,
«IKOJOTUUECKHUE TPYIIIbI JKUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEMIOKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «®DHU3UOJIOTUUECKHUE aJanTaluu
KUBOTHBIX», «Cpeabpl OOUTaHUSI OpPraHu3MoB», «DBHOJOTMYECKHE PUTMBI»,
«Ku3znennole  (GopmMbl  pacTeHHit», «KusHeHHbIE  (HOPMBI  JKMBOTHBIXY,
«IKOCUCTEMA MUPOKOIUCTBEHHOIO Jeca», «DKOCUCTEMA XBOMHOrO Jieca», «llenu
nuTaHus», «XunHudectBo», «llapasutuzm», «Konkypenuus», «CuMOno3»,
«KoMMeHcanuzm».

Ob6opynoBanue: repbapuu pacTEHUHW U IKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSIHUIO Pa3jMYHBIX JKOJOTUYECKUX (PaKTOpoB, TepOapuu CBETONHOOUBBIX,
TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapuu U KOJUJICKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOpPO30YCTOMYMBBIX PACTEHH, dydena NTULl U 3Beped, repbapuu
pacTeHuii, OTHOCSIMMXCA K Turpoduram, xcepoduram, Me3oduram, KOMHATHBIC
pacTeHus: JaHHBIX TPYII, KOJUICKIIUUA KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpejax,
repbapu M KOJUICKIIMM PACTEHUW W OIKUBOTHBIX, O0JalalOIUX dYepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KWU3HM, repdbapuu u
KOJUIEKIIUM PACTEHUW M SKUBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (DOPM, KOJIEKIIMH
KUBOTHBIX, YIaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTtopHass paGora «BpIsgBIeHHE NPHUCIOCOOIEHUH OPraHu3MoOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi pabGora «BbIsSBIEHHE TMPHUCIOCOOJICHU OPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTopHass pabdora «AHaTOMHYECKHE OCOOCHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOMTAHUS».

Tema 8. DkoJiorusi BUA0OB ¥ MOMYJASIIUI

DKOJIOTUUECKUE XapaKTEPUCTUKH MOMYJISINH. [onynsauus KaK
Oouosornueckas cucrema. Poiab HEOTHOPOTHOCTH Cpeibl, PU3HMUECKUX OaphepoB U
0coOeHHOCTEH OMoIOTHH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuii. OCHOBHBIE IIOKa3aTEAW MOIMYJISUWNA: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M TIOJIOBAs CTPYKTYpa, POXKAAEMOCTb, HPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIHS.

DKojoruyeckass CTpykrypa nonyysauud. OLEHKa YUCIEHHOCTU HOMYJISLUU.
JluHaMuKa TONyJAluu U €€ peryiasuus. bUOTHYecKHil MOTEHUHAN TMOMYJISLUH.
MopenupoBanrne JUHAMUKHU NOMYJsnUKA. KpruBbIe pOCTa YMCIEHHOCTH MOIYISALUN.
KpuBbie BbDKMBaHUS. Perynsuus 4YHCIEHHOCTH TOMYJSIIUN: poiib  (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IDIOTHOCTU. DKOJOTHUECKUE CTPATETHH BUIOB (I- U
K-ctpaterum).

[TonsiTue 00 skoymoruyeckodl Humie Bupa. Mecroobutanue. MHoromepHas
Mozenb d3kosorndeckon Humm JIk.M. XaruymHcoHa. Pasmepsl 3kosormueckon
Humy. [loTreHnmanbHas U peayn3oBaHHAs HUILIHN.

Bun kak cucrema nomynsiuuid. Apeanbl BUIOB. BUIIBI M MX KU3HECHHbIC
CTPATETUU. DKOJIOTUYECKUE IKBUBAICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHHWS W MHIpauuil JKUBOTHBIX. buomornuyeckue
MHBA3UU 4YyKEPOJHBIX BUJIOB.

JleMoHCTpauu

IHoptpert: Ax. U. XaTunHCOH.

Tabmuubl u  cxembl: «ODKOJIOTMYECKUE XAPAKTEPUCTUKU  MOMYJISLIUK,
«IIpocTpaHCTBEHHass  CTpyKTypa mnonmyisiquu», «Bo3pacTHble  NUpaMUIbI
nonyysanun», «CKOpPOCTh  3aCENeHHMs]  IOBEPXHOCTH  3EMJIM  Pa3JIMYHBIMU
opranuzmMamm», «Mojens skoorndeckor Hummu . M. Xatanncona».

ObopynoBaHue: repbapuu pacTeHHUM, KOJUIEKIUU KUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocoOneHuss ceMssH  pacTeHHM K
pacceeHuIo.

Tema 9. Jkosiorusi cood1ecTB. IKOJOTHYECKHE CUCTEMBbI.

CooOuiectBa opraHu3moB. buorneHo3 u ero crpykrypa. CBs3u Mexuay
OopraHu3MaMu B OHMOIIEHO3E.

Oxocuctema kak orkpeitas cuctema (A. JIx. Tencnu). DyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B 3KOCHUCTEME. MPOAYLEHTb, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u ceru. AOUOTHUECKUE OJIOKU
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoT BEIIECTB U MOTOK 3HEPTHU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeNW  AKOCUCTEMBL.  brnomacca HW  NpPOAYKIMS.
DKOJIOTUYECKUE MUPAMUIbI YnCel, OOMACChl U SHEPTHUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. DPuyxmyayuu.
HanpaBneHHnble 3aKkOHOMEpHbBIE CMEHBI COO0IIECTB — cykueccuu. IlepBuuHbie u
BTOPUYHBIE CYKLIECCHUM W UX MPUYMHBL. AHTPONOr€HHbIE BO3ACHCTBUS Ha
cykueccuu. Knumakcnoe cooOuiectBo. buopaznoobpasue u mojgHOTa KpyroBopoTa
BEIIECTB - OCHOBa YCTOMYHUBOCTH COO0O0I1IECTB.



[IpupoaHbie 3KOCUCTEMBL. IKOcuUcmembl 03€p U peK. IKocucmemvl Mopeu u
OKeanos8. JKocucmemvbl MyHOP, 1eco8, Cmenel, NyCmvlHb.

AHTpPOIIOTeHHbIE 3IKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuuns
MEX]1y aHTPOTIOTEHHBIMH U TIPUPOTHBIMHU 3KOCHUCTEMAMHU.

Ypboskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocuctem. [opomckas
dmopa u ¢dayna. CuHaHTpOmM3aIMs TOPOACKON (hayHbl. buomormueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpOIKOCUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
aKocHucTeMax. Ponb kackaonozo apgexma u 6udos-30ugpuxamopos (knoueswvix
8U008) 6 (hyHKyuoHuposanuu skocucmem. [lepeHOC SHEPTHH W BEILECTB MEKIY
CMEKHBIMH SKOCHCTEMAMH. Y CTOMYMBOCTh OPTraHU3MOB, MONYJISLIHNNA U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3/ICHCTBU.

Mexanuszmol 8030eticmeusl 3aepASHeHUll pPA3HbIX munoe Ha
CYOOP2AHUZMEHHOM, OP2AHU3MEHHOM, HONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL ~ IKONOSUYECKO20  HOPMUDPOBAHUS — AHMPONO2EHHO20  B030€UCMBUsL.
MeToa0s10rusi MOHUTOPHHIAa €CTECTBEHHBIX H AHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHCTpauu
Iloptper: A. Ix. Tencnu.
Tabmuust  u cxembl:  «CtpykTypa  OuoneHosa»,  «JKocucTema

IIMPOKOJIMCTBEHHOIO Jieca», «IKOCHCTEMA XBOWHOIO Jieca», «DyHKIMOHAIbHBIE
rpynmnbl OPraHu3MOB B 3KOcHcTeMe», «KpyroBopoT BemiecTB B 3KOCHCTEMEY,
«llenn nutanus (MacTOWIIHAS, ICTPUTHAS)», «IKOJIOTHUYECKAs MUPAMHIA YHCEI»,
«JKosoruueckas nupaMmua OMomacch», «IKOJOrMYecKas MUpaMHUAa SHEPTHH»,
«Obpa3zoBanue 6onorta», «[lepBuunas cykueccus», «BoccTtaHOBIeHHE Jieca mocie
noxapa», «9Kocucrema o3epa», «ArpoueHos», «KpyroBopor BemeCTB W MOTOK
SHEpPruu B arporeHose», «lIpumepsl ypboskocuctem».

OO6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dyyelsa MTULl U
3Bepel, rep0apuu KyJbTypHBIX M AUKOPACTYIIUX PACTEHUM, aKBapUyM KaK MOJENb
HKOCUCTEMBI.

IIpakTHueckas padora «3yyeHue u onucanue ypOO3KOCHCTEMBI».

JlabopaTopHass padGora «l3yueHue paszHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX 3KOCHCTEMAX.

IKCKypcusi «DKCKypcUs B TUIUYHBIA OuoreouneHo3 (B nyOpaBy, Oepes3HSK,
SIIBHUK, HA CYXOJIOJIbHBINA WM TIOUMEHHBIH JIYT, 03€p0, O0IOTO)».

Dkckypeusi «DKCKYpCUsl B arpodKOCHCTeMy (Ha MOJie WM B TEIUTUYHOE
XO35IUCTBO)».

Tema 10. Buocdepa — riaod6aabHasi IKocucTeMa

buochepa — oOmemnnanerapHas o0oouka 3eMiIH, TNI€ CYIIECTBYET WU
CyllecTBOBaJIa )kM3Hb. Pa3BuTHE NpenacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYyenue B. . Bepnajackoro o 6uochepe. Ob6mactu 6uochepsl u e€ cocra. XKupoe
BelecTBO Ouocdepsl U ero GyHKIIHH.

3aKOHOMEpPHOCTU cyIiecTBOBaHUs Ouocdepbl. OcoOeHHOCTH Ouochephl Kak
rno0anbHoi 3KocucTeMbl. JMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB M OMOTCOXMMHUYCCKUE IUKJIBI (yriepojaa, a3ota). PUTMHYHOCTD SIBIICHUI
B Ouocdepe.

3onanpHOCTh Omochepsl. Ilonste o Omome. OCHOBHBIE OHOMBI CYIIH:
TyHJIpa, XBOWHBIC JIeca, CMEIIAHHBIE W MIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHBbI,
MYCTBIHU, TPOIIMYECKHE JIECa, BRICOKOTOphs. KiimMar, pacTUTENbHBINA U >KMBOTHBIH
MUp OMOMOB CYUIH.

CtpykTypa ¥ QyHKITUS KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTCHIIMAJIA U
ounochepHbIX QyHKIUH.

JleMoHCTpauu

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmaumel u cxeMbl. «I'eocdepbl 3emun», «KpyropopoT a3ora B NIPUPOJE»,
«KpyroBopot yriepoma B mpupone», «KpyroBopor kuciopoma B IPHPOIE,
«KpyroBopot Bojabl B mpupoae», «OcHOBHbIe OuOMBI cymm», «Kinumarnyeckue
nosica 3emnn», «TyHnapa», «Taira», «Cmemannsiii nec», «IIInpoKOIMCTBEHHBIM
nec», «Ctenb», «CaBanHa», «Ilycteiaa», « Tponudeckuit gec».

O6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oxkpyzxkawinas cpeaa

OKOJIOTHYECKUE KPU3HChI M WX MNpUYUHBL Bo3jgeiicTBue denoBeka Ha
ouocdepy. 3arpsisHeHUE BO3AYIIHON cpeabl. OxpaHa BO3ayXa. 3arps3HEHHE
BomHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBsl. Oxpana
MTOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
PaCTUTEILHOTO M JKUBOTHOTO MHpa. OCHOBHBIC MPHUHITUIBI OXPAHBI MPHUPOIBL.
Kpacuple xHuru. Ocob6o oxpansembie mnpupognsie Tepputopun (OOIIT).
boranndeckue campl M 300JI0THICCKUE TTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTONYMBOTO PA3BUTHS YEIOBEUECTBA W TPUPOJIBI.
PanmonanpHOE ~ MPHUPOJONOIL30BAaHWE M COXPAaHCHHWE  OHMOJIOTHYECKOTO
pazHooOpa3us 3emau. OOIIME 3aKOHOMEPHOCTH TJIOOAJIBHBIX SKOJOTHYECCKUX
Kpu3nucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE TTOCIEICTBUS.

Pa3BuTne METOMOB MOHUTOPWUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHble uccre0o8aHusi nepexooa K pecypcocbepezaioujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonozuveckoe pasnoobpasue u 6uopecypcuwl.
Hayuonanvnvie unghopmayuonuvie cucmemsl, obecneyugaroujue OOCmMyn K
uHgopmayuu No  COCMOAHUIO OMOeNbHbIX 6Ud008 u xocucmem. (OcHo8bl



aKopeadurumayuy IKocucmem U cnocobos 00pbbbl ¢ OUONOBPEINCOCHUAMU.
Pexoncmpykyusi MOpcKux u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpauuun

Tabmuupt u  cxembl:  «3arps3HeHue  atMocepsr»,  «3arps3HeHHE
ruapochepb», «3arps3HeHne MmouBb», «llapHukoBbI 3 dekT», «Ocob0
OXpaHsAeMbIe IPUPOIHBIC TCPPUTOPHH», «KMOIEIH YIPABIAEMOr0 MUPa».
Ob6opynoBanue: (ororpaduu OXpaHIeMbIX pPACTEHUHW M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepannn, KpacHOW KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'UM HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycranaBnuBaeT TpeOOBaHHSA K pE3yJbTaTaM OCBOCHUSA
oOyyalIIUMUCA TPOrpaMM CpeaHero oOmero oOpa3oBaHUs: JUYHOCTHEIE,
METAINpPEAMETHBIE U MPEIMETHBIE.

B cTpykType JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTrpaMMBbl IO OHOJIOTUH
BBIJICJIEHBI CIEAYIOIIHNE COCTABJISAIOLIME. OCO3HAHUE OOYYaIOIMMHUCA POCCHIICKON
IPaXKJAHCKOW WJIEHTUYHOCTU — FOTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0, Haiuyue Mmomusayuu K OOy4eHHI0  OHOJIOruW,
yeneHanpagiennoe pazeumue BHYTPEHHHUX YOEXKJECHUH JMYHOCTH Ha OCHOBE
KIIIOYEBBIX I[IEHHOCTEH M HCTOPUYECKHX TPAJAMLIMA pa3BUTUS OHOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCA PYKOBOACTBOBATHCSA B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, TNPUCYIIUMH CHUCTEME
OuoJIOTHYeCKOr0  OOpa3oBaHUsl, Haluyue  NpPABOCO3HAHUA  DKOJIOTMUYECKOM
KYJbTYPBbl, CHOCOOHOCIMU CMABUMb TIENIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOEHUSI MIPOTrPaMMBbI 110 OMOJIOTUUA JOCTUTAKOTCA
B €JUHCTBE Y4YeOHON U BOCHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMA POCCUMCKAMH COLMOKYJIbTYPHBIMH, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPHUHATHIMH B OOLIECTBE NMpaBWJIaMU U HOpPMaMu
MOBEJCHHUSI W CIOCOOCTBYIOT TMpOILIECCAM CaMOIO3HAHUSI, CaMOBOCHHUTAHHUS U
CaMOpa3BUTHs, PA3BUTUS BHYTPEHHEH IIO3MLIMM JIMYHOCTH, NAaTPUOTHU3MA H
YBaXEHUA K 3aKOHY M IIPaBONOPANKY, YEJIIOBEKY TpyJa U CTapLIEMYy IOKOJEHUIO,
B3aUMHOTO YBa)XE€HUS, OEpEeKHOr0 OTHOILEHUS K KYJIbTYPHOMY HacleAuio U
TpaJAuLMAM MHOTOHAaUMOHalbHOrO Hapoaa Poccuiickon ®denepaunu, npupone u
OKpY’KaroIleH cpele.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHoro mnpeamera «buomorus»
JOJKHBI OTPA)KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOACTBOBATHCS
chopMUPOBaHHON BHYTPEHHEW TO3ULUEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAaLUN, TO3UTHUBHBIX BHYTPEHHUX  YOCXKIEHHH, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IEHHOCTSIM POCCUHCKOTO O0IECTBAa, pacIIUpPEHHE >KU3HEHHOTO
OMbITA U ONBITA JESATENIHHOCTH B IPOLECCE pealn3alMd OCHOBHBIX HAINPAaBICHHUI
BOCIIMTATEIbHOM JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIUTAHMA:

c(OpMUPOBAHHOCTD IPAXKIAHCKON MO3ULUK 00YYaIOLIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOI0 O0IIECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OO0S3aHHOCTEH, YBaKCHHE
3aKOHA U IPABONOPAIKA,;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3JAHHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4eOHBIX M MO3HABATEIbHBIX 3aJ/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpENENsATh COOCTBEHHYIO TO3MIMIO 10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATH B CBOUX NEHCTBHSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH C pa3HBIMU YOEKICHUSIMU, KyJIbTYPHBIMU IIEHHOCTSAMHU U
COLIMAJIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOILECCE COBMECTHOTO BBIOTHEHUS
y4eOHBIX, T[I03HABATEJbHBIX M HCCIEAOBATENbCKUX 3aad, YBaXUTEJIbHOIO
OTHOIICHHS K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUM CIHOPHBIX BOIIPOCOB
OMOJIOTMYECKOr0 COJICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JI€SITEIIBHOCTH;

2) MATPHUOTHYECKOT0 BOCTTUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUICKOU IPpaXIaHCKOU UJIEHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHHMS K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Pongunoil, ropmoctm 3a CBOM Kpad, CBOWO PoauHy, CBOM SI3BIK U KYJIBTYDY,
NPOLLIOE U HACTOAILEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJAHOMY HACIEIUIO U MaMSTHUKAM MPUPOJIBI,
JOCTIKEeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJIQJ POCCHUHCKUX YUYEHBIX B CTaHOBJIECHUE U
pa3BuTHe OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJIOTUU B TIO3HAHUM 3aKOHOB
NPUPOJIbI, B )KM3HU YETIOBEKA U COBPEMEHHOT'O 00IIECTBA;

uzeitHas yOexaAEHHOCTh, FOTOBHOCTh K CIyXE€HUI0 M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAn0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS .

OCO3HAaHME JYXOBHBIX LIECHHOCTEW POCCUIICKOT0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JUYHOTO BKJIaJla B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPUHATUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUHU C
TpaaulusiMu Hapoa0B Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTa, TPYya, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAHUE SMOILIMOHAJIBHOTO BO3/IEUCTBUS dKUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
NPOSIBIISATh KAY€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢uzmyeckoro BocnHTaHHUs, GOPMUPOBAHHUS KYJIbTYPbI 310pPOBbSI H
IMOLMOHAJIBLHOIO 0JIATOMOJIYY NS

NOHMMAaHUEe W peanu3anus 370pOBOro M Oe3omacHOoro o0pasa KU3HU
(3mopoBoe  TWHUTaHWE, COOJIOJCHWE TUTHEHWYECKUX TPaBUI U HOPM,
cOaNaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, peryisapHas ¢uznueckas
aKTUBHOCTH), OEpekKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUYECKOMY U TICHXHYECKOMY 3/10POBBIO;

MOHUMAHHUE UEHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHWE TOCJICACTBUN M HENPHUATHS BPEAHBIX MPHUBBIYCK (yMOTpeOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TPy10BOro BOCTIMTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHKE LIECHHOCTU MacTEPCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKONW U COLMAIbHON
HaMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO JCSTEIBHOCTB;

MHTEpEC K pa3iuuHbIM chepam MpodeccHOHaATBLHON AESITeNIbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIM BBHIOOp Oyayiiedt mnpodeccuu U pealru30BHIBATH
COOCTBEHHBIC JKMU3HECHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKECHUH BCEH KU3HU;

7) IKOJIOrHYEeCKOr0 BOCIIUTAHMSA

HKOJIOTMYECKH 11eJeco00pa3HOe OTHOIICHHWE K NpUpOJie KaK HCTOYHUKY
’KM3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS OKOJOTUYECKON KYJIbTYpPBI: MPUOOPETEHHUE OIBITA
TUTAHUPOBAHUS TIOCTYIIKOB W OIICHKM WX BO3MOXHBIX TMOCICACTBUAN IS
OKPYXKaIOIIEH CPEIbL;

OCO3HAaHHE TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MpOoOIeM W MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU M3YYCHHH OHOJIOTUH
3HaHUSA W YMEHUS TpPU PEIICHUU TPOOJEM, CBSI3aHHBIX C pPaIlMOHATHHBIM
OpUPOJONOIb30BaHUEeM  (COONIIOJCHUE  TpaBWUJ  TOBEACHUS B MPUPOJE,
HANPABJICHHBIX HAa COXpPaHCHHE pPABHOBECHS B JKOCHCTEMAaX, OXPaHY BHJIOB,
aKOCUCTeM, Onuochepsl);

AKTUBHOE  HENPUATHE JEUCTBUK, NPUHOCAIIMX BpPEA  OKPYKAIOIIEH
OPUPOJHON Cpefie, YMEHHE IMPOrHO3MPOBATh HEOJIArONPHUATHBIE HKOJIOTUYECKHUE
NOCNEACTBUS  MPEANPUHUMAEMBIX  JCHCTBUH M OpenoTBpamiaTh  HX;



HAJIMYUE PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHUECKOU KYJIbTYpHI,
OIbITa AeSTeTbHOCTU HKOJIOTUIECKOM HaNpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMM B TO3HABATEIbHOW, KOMMYHHKAaTUBHOM U COLIMAIbHOMN
MPaKTHKE, TOTOBHOCTU K yYaCTHIO B MPAKTUUECKON JAEATEIHHOCTH SKOJOTHUECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA

chOpMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOI'O HA JIHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHpE;

COBEpPILICHCTBOBAHHUE SI3BIKOBOW M YHTATEIbCKOW KYJIbTYPhl KaK CpelCTBa
B3aUMOJICHCTBUS MEK/Y JIIOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue crneuupuky OWOJIOTMM KaK HayKH, OCO3HaHUS €€ polu B
(GopMHUpOBaHUH PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/aHUU IIEIOCTHOTO
NpeACTaBICHUsI 00 OKpPY)KaloIleM MHpEe Kak O €JAMHCTBE MPUPOAbI, YEJIOBEKa U
obmiecTBa, B TO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH M peEIIeHHH Mpodiem
COXpaHEHUs IPUPOAHOIO PABHOBECHS,

yOexkIEHHOCTh B 3HAYMMOCTH OHMOJOTHH IJIsl COBPEMEHHOHM IMBHIU3ALIUU:
obecrieueHUs HOBOTO YpPOBHSI DPa3BUTHsSL MEIULMHBI, CO3JaHHE MNEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pelaTh  PECypCHbIE  MpOOJEeMbl  pPa3BUTHA
YeJI0BEYEeCTBA, MOMCKA MyTel BBIXOAA U3 TJ00ANbHBIX SKOJIOTMUYECKUX MPOOJIeM M
obecrieueHUsl  Tepexofga K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHATHLHOMY
UCIIOJIb30BAHUIO MPHUPOJIHBIX PECYpcOB M (HOPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHMOJOTMUECKMX 3HAHUW B LENIAX
MOBBIIICHUST  OOMIEH KyJNbTYypbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH ()YHKIMOHAJIBHOW TPaMOTHOCTH OOydYaromuxcs, (GpopmMupyemoit
NpY U3YYCHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCHOIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIONIb30BaTh TONy4YaeMble 3HAHHWS [UIA aHalu3a |
OOBSICHEHHUSI SIBICHUN OKPYXAIOIIEr0o MUpa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHHUE Jejarh OOOCHOBAaHHBIC 3aKJIOUEHUS HAa OCHOBE HAYYHBIX (DAKTOB U
UMEIOIINXCS TaHHBIX C LIEJIbI0 MOTYYSHHs! TOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIB30BaTh OWOJOTHYECKUE 3HAHUS IS
petieHus Mpo0JeM B pealibHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HaHHE LEHHOCTU HAYYHOH JEeSATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIE0BATEIbCKYIO I€ATEIbHOCTh HHIANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
camMo00pa30BaHNI0, K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUI MO OWOJIOTHMU B
COOTBETCTBUU C ’KU3HEHHBIMU NOTPEOHOCTSIMM.



METAIIPEJJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbsie pe3yibTaThl OCBOCHHsI y4eOHOro mnpeamera «buomorusi»
BKJIIOYAIOT: 3HAUYMMBbIe Ui (OPMHPOBAHHS MHMPOBO33PEHHUS OOYUYAIOUIUXCS
MEXKIUCHUITUHAPHBIE (MEXIpPEAMETHBIE) OOIIeHAYYHbIC MOHSTHS, OTPa’Karollue
[EJIOCTHOCTh HAYYHOH KapTHHbI MHpa U CHEHUPUKY METOAO0B MO3HAHMS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEINECTBO, SHEPIHs, SABJCHHUE, MPOIECC,
cucTeMa, Hay4yHbIH (PaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCICIOBaHNE,  HAOJIOJICHUE,  M3MEPEHHE,  OKCICPUMEHT U JIPyTHue);
yHHUBEpCaJIbHbIEe y4yeOHble JeHCTBHUS (TIO3HABaTENbHbIE, KOMMYHUKATHUBHEIC,

PETYJISITUBHBIC), oOecreynBaronme dbopMupoBaHue (GYHKIIMOHATBHOM
IrPaMOTHOCTA M  COLMAJIbHOM KOMIIETEHUUH O0O0yYaroluxcs; CIOCOOHOCTh
o0yyaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXKIUCIUILTUHAPHBIE,

MHUPOBO33PCHUECKHE 3HAHWSA W  yHUBEPCAJIbHBIC Yy4YeOHBIE JCHCTBUS B
MI03HABATEIPHOW M COIMAIBHOM MPaKTHUKE.

B pe3ynbrare wu3yyeHuss OHMOJOTMM HA YpPOBHE CpPEIHEro OO0IIEero
oOpazoBaHus y oOyuaromierocs OyayT chOpMHpPOBaHBI  IMO3HABaTEIbHbBIC
YHUBEPCAJIbHBIC YICOHbIE NEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCATbHBIC yUeOHBIC
JCHCTBUS, pETYSITUBHBIC YHUBEPCAIbHBIC Y4YCOHBIE JEWCTBHs, COBMECTHAs
JEATCIIbHOCTD.

MeramnpeaMeTHble Pe3yibTaThl OCBOCHHUS IPOTPaMMBI CPEIHEro OOIIEro
00pa3oBaHus JOJKHBI OTPAXKaTh:

OBJaanenue YHHBEPCAJIbHBIMHI yuyeOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMHU:

1) 6a30Bble JJOrHYecKHe AeiicTBUS:

CaMOCTOSITENNPHO  (OPMYTHUPOBaTh W aKTyaJU3WpPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIONIB30BaTh TIPH OCBOCHUHM 3HAHWK MPUEMBI JIOTHYECKOTO MBIIIICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KiIaccudukamnuu, 0000IEeHUs), pACKPbIBATH CMBICI
OMOJIOTMYCCKUX MOHATHI (BBIICIATh MX XapaKTEpHbIC MPHU3HAKH, yYCTAaHABIMBAThH
CBSI3H C IPYTMIMH TIOHATHSIMH );

OTIPEACNATh IENH JACATCIBHOCTH, 3aJaBas IMapaMeTpPbl M KPUTCPHH UX
JTOCTHXKECHUS, COOTHOCHUTD PE3YJIbTATHI ACATCIILHOCTH C TIOCTABJICHHBIMH LIEIISIMU;

HCITOJIH30BaTh OMOJOTHUECKUE TOHATHUS JJIs1 0OBSICHEHUS (PAKTOB U SBIICHHI
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE pacCyxacHus (MHIYKTHBHBbIC, JIEAYKTHBHBIC, IO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHMS B pPacCMaTpPHBAEMBbIX
SBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIS IPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKKE€  MPOTHUBOPEYMM  Pa3HOTO  pOJA,  BBISBICHHBIX B Pa3IUYHbBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOJIEMBbI C yU4ETOM aHAIM3a MMEIOIIHXCS
MaTepUaJbHbIX U HEMATEPUATBHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHUBBI B JICATEIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBHIA JEATEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B YCIOBUAX  PEANbHOrO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe UCCIe0BATEILCKHE IeHCTBHUS:

BJIaJI€Th HAaBbIKAMHU Y4eOHO-HUCCIIE0BATENbCKON U MIPOEKTHOM NEATENbHOCTH,
HaBbIKAMHU  pa3pelieHus npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY TIOUCKY METOJIOB PELICHUS MPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IUIHBIX METO/I0B TIO3HAHUS,

UCTOJb30BaTh pPA3IMYHbIE BUJABI JEATENIBHOCTH IO IOJYyYEHHIO HOBOI'O
3HAHUS, €ro HHTEpIpeTaluy, NPeoOpa3oBaHUI0O W TMPUMEHEHHI0O B Y4eOHBIX
CUTYyaIlUAX, B TOM YHCJIE MPU CO3JaHUH YIEOHBIX M COIIMATBHBIX MPOECKTOB;

(dbopMHUpOBATh HAYYHBIM THIT MBIIICHUS, BIAJCTh HAYIHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMU TIOHATHSIMH ¥ METOJAMH;

CTaBUTh U (GOPMYJIHpPOBATH COOCTBEHHBIE 3aJauyd B 00pazoBaTeIbLHOU
JESITEIbHOCTH ¥ )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITH TPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIlIeHUs, HaXOJIUTh apryMEHTBI IS JI0Ka3aTesIbCTBA
CBOUX YTBEPKJCHHIA, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PpEIIEHUS 3aJaud  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT,

OCYILECTBJIATH LIE€JCHANPABICHHBI MOUCK TEpeHOca CPEACTB M CIIOCOOOB
JeUCTBUS B TPO(ECCHOHANBHYIO Cpeay;

YMETh TIEPEHOCUTh 3HAHHMS B TIO3HABATEIBHYI0 M TPAKTHUYECKYIO 001acTu
KHU3HEICATEITbHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC MJICH, NPEIJIaraTb OpPUTHHAIbHBIC MOAXOABI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33]1a4, JOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ uHopmManueii:

OPHEHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX WHPOPMALUU (TEKCTE y4eOHOTO
nocoOusi, HaydyHO-TIONMYJSPHONH JUTEpaType, OHOJOTHYECKUX CIIOBapAX W
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHETEe), aHAIU3UPOBAThH



MHGOPMALIUIO Pa3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUYECKH OLIECHUBATH
€€ I0OCTOBEPHOCTh Y HEMPOTHUBOPEUUBOCTH;

(opMyIHpOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJBI IMPH MOUCKE U
otbope Ouosornueckoil mHbopManuu, HEOOXOAUMOU ISl BHITIOJHEHHUS YYCOHBIX
3a1ad4;

npuoOpeTaTh OMBIT HWCHOJIB30BaHHUS WH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPUIEHCTBOBATh KYJIBTYPY AKTHUBHOI'O MCIOJIb30BAHUS PA3IHYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  TpelCTaBICHUS
Ouonornueckord uHMpopMalmMu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKH
H Ipyroe);

UCTOJb30BaTh HAy4yHbIM A3BIK B KAauyecTBE CpeJICcTBa Mpu padore ¢
Ouosiornyeckoid MHpOpMAIUE: TNPUMEHATb XUMUYECKUe, (usnueckue W
MaTeMaTHYeCKHE 3HAKM M CUMBOJIbI, (hopmysbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONb30BaTh U INPeo0pa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HaTrJIsI THOCTH;

BJIaJI€Th ~ HABbIKAMHM  DPACIIO3HABAaHUS W 3allUThl  HMH(OpManuw,
MHPOPMAIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJajieHne YHUBEPCATbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUAMM:

1) o0omenue:

OCYILECTBJIATh KOMMYHHKAIIMH BO BcexX c(hepax KU3HU, aKTUBHO y4acCTBOBATh
B JIMAJIOTE WJIHM JHUCKYCCUU IO CYIIECTBY OOCYXIaeMoi Tembl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTEIBHO BBIOJIHEHUS IpeaJaraeMon
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COrJACOBAHHOCTh MO3UIUN JAPYTUX YYACTHUKOB
JMajora Ui JUCKYCCHH);

pacrnio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHMS, [OHUMATh 3HAUYCHHE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyaluH,
YMETh CMSTYaTh KOH(IUKTHI U BECTH IEPETOBOPHI;

BJIAJETh PA3NIMYHBIMU CIOCOOAMU OOILIEHUS U B3aWMOJEHUCTBUS, NOHUMATh
HaMepeHUs IPYruX JIoAeH, IPOSBIATh YBaXXUTEIbHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU (opmMe HopMyIupoBaTh CBOU BO3PAKEHHUS,

pa3BEPHYTO W JIOTMYHO M3J1araTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJCTB.

2) COBMECTHAsI IeSITEJIbHOCTD!

MOHUMATh M HUCIOJIb30BaTh NMPEUMYLIECTBA KOMaHJHOW M WHAMBUAYATbHOM
paboTHI MpU pPEIICHUH OUOJIOTUYECKOU MP0OJieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHHsI TPYNIOBBIX (POPM B3aUMOJICHCTBUS P PEIICHUN y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBUI C y4€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 UJieHa KOJJIEKTUBA;



OPUHUMATh  L[EJIH  COBMECTHOM  AEATEIbHOCTH, OpPraHU30BBIBAaTH U
KOOPAWHUPOBATh JEUCTBUS NO €€ JOCTHKECHHIO. COCTaBJATH IUIAH JEHUCTBUU,
pacnpenensaTh pojid € Y4E€TOM MHEHUH Y4YaCTHUKOB, OOCYXIATh pPE3yJbTaTh
COBMECTHOM paboTHI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHKA KOMAHIbl B
o0l pe3yabTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OICHUBATh HUJEU C TO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TMO3UTHBHOE CTPATETMYECKOE TIOBEJCHUE B PA3JIMYHBIX
CUTYaIUAX, TPOSBISITH TBOPYECTBO U BOOOPaKEHHE, OBITh HHUITUATHBHBIM.

OBianeHne yHUBEPCAJIbHBIMHU PeryJIsiTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS BBIABICHUS MpoOJeM M HX
pEIIeHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BHIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHUU IIE€JIEBBIE U CMBICJIOBBIC
YCTAHOBKHM B CBOMX JEHUCTBUSX M IMOCTYMKAaX MO OTHOIICHUIO K XUBOW MPUPOJIE,
CBOEMY 3[I0POBBIO U 370POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBISATh IO3HABATENbHYIO JEATEIbHOCTh, BBISBISTH
npoOJeMbl, CTaBUTh U (POpMyIupoBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbLHOMU
JESATETbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO ~ COCTaBIISATh IUIAH  PEIIEHUS TPOOJIeMBl € Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTEHU;

JaBaTh OIEHKY HOBBIM CUTYalIUsIM,

pacuIupsITh paMKU Y4€OHOr 0 IpeMETa Ha OCHOBE JIMYHBIX MPENOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO IIUPOKON DJPyAUIIMA B
pas3HbIX 00JIACTSAX 3HAHWUMN, MOCTOSHHO TMIOBBINIATH CBOW 0OOpa3oBaTENbHBIA U
KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJIQJICTh  HABBIKAMU  TIO3HABATEIHHOM  pEeIEKCHU  KaK  OCO3HAHUSA
COBEPILAEMBIX JEHUCTBUH UM MBICIUTENBHBIX MPOLIECCOB, HX pE3YyJIbTATOB U
OCHOBaHMWH, MCIOJIb30BaTh MPUEMBI pedIEKCUHM JJIS OLEHKH CHUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIEHUBAaTh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 HX
CHUKEHHUIO;



NPUHAMATh MOTHMBBI W apryMEHTBl JAPYIMX IIPH aHajau3e pe3yJbTaToB
TSI TEIBHOCTH;

3) npuHsATHE cedsl U IPYTrUX:

NPUHUMATH ce€0s1, MOHMUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHBBI W ApPryMEHTBl JPYTMX IPU AHAIM3E PE3YIbTATOB
NEATEIbHOCTH,

IpU3HaBaTh CBOE MIPABO M MPABO APYIMX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULMH IPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIE pe3ynbTaThl OCBOCHUS COJACpPKaHHUS Yy4eOHOro mpeaMera
«buonorus» Ha yrayOJEHHOM ypOBHE OPHEHTHPOBaHBI Ha oOOecHedYeHHe
npoguiabHOTO  00ydyeHUst  oOywaromuxcss  Ouosioruu. OHU  BKIIIOYAIOT!
cneruduieckue st OMOJOTUN HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHI 1O
OCBOCHMIO, MHTEPIIPETAUU U TMPeoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3NIUYHBIX yUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyalusx. [IpenMeTHble pe3ynbTaThl MPEACTABICHBI MO
roJlamMm U3y4eHHUs.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS ydeOHOTO mpeameta «bmomorus» B 10
KJlacce JTOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAaHUK O MeCTe€ U POJU OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAyK, B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B
MO3HAHUM  3aKOHOB  TNPUPOJLI W  PEIIEHHH MpodJieM  paldOHAILHOIO
PUPOIOTIONB30BAHMS, O BKJIAJIE POCCHMCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OmonIoruu;

BIAQJICHUE CHUCTEMOH  OMOJOTMYECKUX 3HAHHWM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraroIIue OWOJIOTHYECKUE TEPMUHBI M TOHATHSA (KWU3HB, KIIETKA,
OpraHm3M, MeTa0OoJu3M, TOMEOCTa3, CaMOPEryJsalus, CaMOBOCIPOU3BEICHHUE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTb, POCT W Pa3BUTHE), OHMOJIOTMYCCKUE TEOPUHU
(k1erounast teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, XpoMocoOMHast TeOpHs
HacienctBeHHoctn T. Moprana), yuenus (H. WM. BaBwioBa — o 1eHTpax
MHOTOOOpa3us W  TPOUCXOXKACHUS  KYJIbTYpHBIX  pacTEHHUH),  3aKOHBI
(ennHOOOpa3uss MOTOMKOB IEPBOTO IMOKOJEHHUS, PACIICIUICHUS], YUCTOTHl TaMeET,
He3aBucUMOro HaciegoBanuss [.  MeHzgensa, TroOMOJOTMYECKHX PSIOB B
HacJIEICTBEHHOU N3MEHUYHUBOCTH H. . Basuiiosa), MPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHM METOJaMH HAy4YHOTO TMO3HAHUSA, HCMHOJb3YEMBIX B
OMOJIOTHYECKUX HUCCICIOBAHMAX JKUBBIX OO0BEKTOB (OMUCaHWEe, W3MEpPECHHE,
HaOJIIOIEHHE, OKCIIEPUMEHT);



YMEHHUE BBIICTATH CYNIECTBEHHbIC TPU3HAKH. BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
Oaktepuii, TpHOOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpPTaHOB pPACTEHUH, IKUBOTHBIX, YEIIOBEKA, MPOIECCOB KU3HEICATEIbHOCTH,
MPOTEKAIOIINX B OpPraHU3Max PacTeHUH, )KUBOTHBIX W YEJIOBEKa, OMOJOTHYECKHUX
NPOIIECCOB: OOMEHAa BEMIeCTB (METa00IHM3M), MPEBPAIICHHUS SHEPTHH, OpOKEHHS,
aBTOTPO(HOTO U TEeTEPOTPOGHOTO TUIOB MUTAHHSA, (HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, Mei03a, ramMeTroreHe3a, 3MOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTH,
Pa3MHOXKCHHSI,  WHAMBUAYAJILHOIO  pPa3BUTUS ~ OpraHum3Ma  (OHTOreHe3a),
B3aUMO/ICCTBUS TE€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOOpA;

yMEHHE YyCTaHABIMBATh B3aUMOCBSI3M MEXKIy OpPTaHOWIAMU KIETKH H UX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHed W HX QYHKIUSAMH, MEXKIY
OpraHaMd ¥ CHCTEMaMH OpPTraHOB y pACTCHMI, >XUBOTHBIX W YENOBEKa U UX
GYHKIUSAMHE, MEXKIy CHUCTEMaMH OpPraHOB M WX (YHKIMAMHU, MEXKAY OSTarmaMu
oOMeHa BelIeCTB, TallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIUKIOB OPTaHU3MOB,
JTariaMd SMOPUOHAIBHOIO Pa3BUTHUS, T€HOTHIIOM U (EHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpeabl OOUTaHUS;

yMEHHE BBIABIATH OTIMYUTEIbHBIC NMPU3HAKU KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHHH, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCIHOJb30BaTh COOTBETCTBYIOIIME apTyMEHTbI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISl JI0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHCTEMaTHYECKUX TPYIIT;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4i, BBIABISATH MPUIUHHO-CIICACTBEHHBIC
CBSI3U MEXAY HUCCIIEyeMbIMH OMOJIOIMYECKUMU MPOLECCAaMU U SIBICHUSAMHU, JENaTh
BBIBOJIbI U TIPOTHO3bI HA OCHOBAHUH MOTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIE M TMpaKTUYECKUe pabdoThl, COONIOAATH
npaBWiia MpH paboTe ¢ yueOHBIM U JTAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATH THUIIOTE3bl, TMPOBEPATh HUX OKCIEPUMEHTAIHHBIMU
cpeactBaMu, GOpPMYIHpYs 1edb HCCIASAOBAHUS, aHATM3HPOBATH IOJYYCHHBIC
PE3YJIBTaThI U JIEJIaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIEAOBATEIBCKONW paboTe Mo OMOJOoTHhH,
OKOJIOTUU W MEIWIIMHE, TPOBOJUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJNMYHO  TPEACTABIATH  IOJNYYSHHBIE  PE3yNbTaThl HAa  YYCHUYECKHX
KOH(pEepeHITUX;

YMEHHE OILIEHWBATh JSTHUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obmacth  OuWonmorMM W~ MEAWIMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE
OIUIOZIOTBOPEHUE, HANpPaBJIECHHOE W3MEHEHHWE Ie€HOMa W CO3JaHHME TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBJISTh OCO3HAHHBIM BBIOOP Oynymied npodeccruoHaIbHOM
AESTeTLHOCTH B 00JacTH OMOJOTUH, MEAULMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOT0 XO34WCTBA, MUILEBOM MPOMBIIIICHHOCTH, YIIyOJsTh MO3HABATEIbHBIH
MHTEpEC, HAIMPABICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH mpodeccuu u
NpoAODKEHHE  OMOJIOTMYecKOro o0pa3oBaHUSI B OpraHU3alUsAX CpPEIHEro
po(hecCHOHATBHOTO M BBICIIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUsI ydueOHOro mpeamera «buonorus» B 11
Knacce NOKHBI OTPaXkaTh:

chOpMUPOBAaHHOCTh 3HAHUH O MeCTe€ M pOJd OHOJIIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
KapTUHBl MHpa, B IO3HAHUM 3aKOHOB HPUPOJBI M PEHICHHH 3KOJOTMYECKUX
npo0yieM 4YeloBEeYEeCTBA, a TakKKe€ B PEIICHHWH BOIPOCOB PAIlMOHAJIBHOTO
HpUPOOIOIb30BaHUSA, U B (POPMUPOBAHMH LIEHHOCTHOTO OTHOILEHUS K MPHUPOJIE,
00IIECTBY, YENOBEKY, O BKJIQJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIAJETh CHCTEMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAeT
ONpEAeNIeHUs W MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATalOUIUX OHOJOTHYECKUX
TCPMHUHOB W TOHATHH (BUA, 3KocHcTeMma, Ouocdepa), OHOJOTMYCCKHE TECOPHH
(3BomrounoHHas teopust Y. JlapBuHA, CUHTETHYECKasl TEOPUS HBOJIIOLMH), YUCHUS
(A. H. CeseprioBa — 0 nmyTsiX W HampaBieHHsX 3Bononuu, B.M. Bepaaackoro — o
ounocdepe), 3akonbl (reHermueckoro paBHoBecus Jk. Xapau u B. BaitnOepra,
3apoabimeBoro cxoactea K. M. boapa), npasuwna (Munumyma 0. JInOuxa,
HKOJIOTMYECKOW MHpaMUIbl SHEPruM), rumore3sl (runoresa «mupa PHK» V.
['unGepra);

YMEHHE  BJIAJETh  OCHOBHBIMH  METOJAaMU  HAy4yHOTO  IO3HAHUA,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIETOBAHUAX JKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, WM3MepeHue, HaONIOJCHHE, IKCIEPUMEHT), CIIOCOOaMHU BBISABICHUS U
OLIEHKH aHTPOIOTE€HHBIX U3BMEHEHUI B PUPOJIE;

YMEHHUE BBIJCNATh CYUIECTBEHHbIE MPHU3HAKU: BHUAOB, OHOreOLEHO30B,
DKOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOIIETO, MABIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO orbopa, aJIJIONIATPUYECKOTO U CUMIATPUYECKOTO
BUI000PA30BaHUs, BIAMSHUS JABMKYITUX CHUJ ABOJIONMH HA TEHO(POH] MOMYJISINH,
NpUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelle OOMTaHUs, YyepeOBaHMs HampaBiICHUI
HBOJIIOIIMH, KPYTOBOPOTA BEILECTB U ITOTOKA YHEPIUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aMMOCBA3M MEXIy MPOLECCAMU  HBOJIIOLIMH,
JIBWKYIIMMU CHUJIAMHU aHTPOIIOT€HE3a, KOMIIOHEHTaMH Pa3IUYHBIX 3KOCUCTEM H
NpUCTIOCOOJIEHUSIMU K HUM OpPTaHU3MOB;

YMEHHE  BBISBIATH  OTJIWYUTENbHBIE  TPU3HAKKA  JKUBBIX  CHCTEM,
NpUCTIOCOOJIEHHOCTh BUAOB K cpele oOMTaHMs, aOMOTHUECKHX U OMOTHYECKHX



KOMIIOHEHTOB ~ DKOCUCTEM, B3aMMOCBS3€H  OpPraHM3MOB B  COOOUIECTBaX,
AHTPOTIOTEHHBIX U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUI0O U CUMBOJIMKY JJI JIOKa3aTelbCTBAa POJICTBA OPraHM3MOB Pa3HbBIX
CHCTEMAaTHUECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOUTAHUS, €AUHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHHMs MHOrooOpasusi BHUIOB U
HKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YEIIOBEUECTBA,;

YMEHHE pellaTh OMOJOTUYECKUE 3a/1auM, BBISBISATh IPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXKY UCCIEAYEMBIMU OMOIOTUYECKUMHU TPOIECCAMU U SIBICHUSIMU, JIE1aTh
BBIBOJIbI U TIPOTHO3bI HA OCHOBAHUH MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHUEe pabdoThl, COOJIIOAATH
npaBuja npu padoTe ¢ yueOHbIM U 1a0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, NPOBEPATh MX HKCIEPUMEHTATHHBIMU
cpeacTBaMu, GOPMYIHPYs 1Edb HCCICAOBAHUS, aHAIM3HPOBATH IOJYYCHHBIC
pe3yNbTaThl U JIeJaTh BBIBOIBI,

YMEHUE YYacTBOBAaTh B Y4€OHO-HCCIIENI0BATEIbCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU U MEIUIIMHE, TMPOBOJMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TOJYyYEHHBIE  pe3yJabTaThl  HAa  YYECHHUYECKUX
KOH(pEpEeHITUX;

YMEHHUE OICHUBATh THIOTE3bI U TEOPUH O MPOUCXOKICHUH KUZHHU, YEIOBEKA
U YEeJOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHIX U CIOCO0aX MpeJOTBpAIICHUS
rI100aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOP Oynymied mpodeccHoHaIbHOM
AESITENTFHOCTH B 001acT OMOJIOTHUH, SKOJIOTHH, TIPUPOAONOIB30BaHUS, MEAULIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUU, CEJIBbCKOIO XO3SHCTBa, MNHIIEBOI
MPOMBIIIUIEHHOCTH, YTJIYONIsATh TO3HABATENbHBIM WHTEPEC, HAMpaBICHHBIM Ha
OCO3HAHHBI  BBIOOpP  COOTBETCTBYIOWIEH  mpodeccun U MPOAOHKEHUE
OMOJIOrMYEecKOro 00pa3oBaHUsl B OPraHU3aLUAX CPEIHEro NPOPECCHOHATIBLHOTO U
BBICIIETO o0pa3oBaHusl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM nudpoBbie
Ne ni/m P Kourpoibubie | IIpakTHyeckue (uuhp )
NMpOrpamMMmel Bcero o0pa3oBaTelbHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
1 b 1 0 0
HONOTHA Kax Hayka https://m.edsoo.ru/863cca60
bu6moreka [IOK
K .
2 MBBIE CUCTEMBI U X U3Y4CHHUE 2 0 0.5 https://m. edsoo.ru/863¢ca60
bu6moreka [IOK
3 b 2 0.5 0.5
HOTOTHA IICTIRH https://m.edsoo.ru/863cca60
bubnuoreka [JOK
4 X 10 1 0
HMHACCKAT OPTatHsatitt (et https://m.edsoo.ru/863cca60
bubmmoreka [JOK
5 C 8 0.5 1
TPOCHHE H (YHKUHMH KICTKH https://m.edsoo.ru/863cca60
5 OOMeH BelecTB U MPeBpallleHUe YSHEPTHH B 9 1 0 bubnmnoreka [IOK
KJIETKE https://m.edsoo.ru/863cca60
Hacnencrsennast undopmanus u bubnuoreka LIOK
7 N 9 1 0.5
peanuzanus €€ B KJIIETKE https://m.edsoo.ru/863cca60
bubmmoreka [JOK
K i .
8 VISHCHHBII IWHIUT KITCTIH 6 05 0 https://m.edsoo.ru/863cca60
bubmuoreka [JOK
9 CrtpoeHue 1 pyHKIIUN OPraHU3MOB 17 0.5 0 https:/m. eds00.ru/863cca60
bubmuoreka [JOK
P .
10 a3MHO)KEHHE U pa3BUTHE OPraHU3MOB 8 1 0.5 https://m.edsoo.ru/863cca60
11 ['eneTnka — Hayka O HACIEACTBEHHOCTH U 2 0.5 0 bubmuorexa [JOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

HU3MCHYUBOCTHU OPraHu3MoOB

https://m.edsoo.ru/863cca60

but6mmoreka [JOK
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1 httos://m.edsoo.ru/863¢ca60
but6mmoreka [JOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 0.5 httos://m.edsoo.ru/863¢ca60
14 I'eHeTnka yenoBeka 3 1 0.5 bubmorexa HOK
https://m.edso0.ru/863cca60
bu6mmoreka IJOK
15 (Cenexiuust OpraHusMOB 4 05 05 https://m.edsoo.ru/863cca60
bu6mmoreka IJOK
16 BuorexHoorusa u cuaTeTUYECKass OMOJIOT U 4 0 0.5 httos://m.edsoo.ru/863¢ca0
Bbu6mmoreka IJOK
17 P 1 0 0
C3CPBHOC BpeMA https://m.edso0.ru/863cca60
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 10 6



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbBbIE
HaunmeHoBaHMe pa3/1esioB U TeM uudpoBbie
Ne /i P Kontpoabubie | IIpakTHueckue (mudpp )
NMpOrpamMMel Bcero o0pa3oBaTebHbIE
padoThbI padoThI
pecypcsl
1 3apoKAEHUE U Pa3BUTUE IBOIFOIIUMOHHBIX 4 0 0 bubnmoreka [{JOK
IPEICTaBICHUN B OMOIOTUU https://m.edso00.ru/863cca60
. bubnuorexa [JOK
2 M 14 1.5 0
HKPOIBOIIOLIL H €€ PESyIbTatE! https://m.edso00.ru/863cca60
. bubnuorexa [JOK
3 M 6 1 1
AKPOIBOIIONHIA H €6 PEsyIIbTatet https://m.edso00.ru/863cca60
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 9 1 bubnuoreka [IOK
3emiie https://m.edsoo.ru/863cca60
bu6mmoreka [IOK
5 IT — 10 1 0.5
POMCXOXK/ICHHUE YSIIOBEKA — AaHTPOIIOTCHE3 https://m.edsoo.ru/863¢ca60
DKOJIOTHSI — HayKa O B3aWMOOTHOIIECHUSX
6 OPraHu3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5 0 bubmorexa [OK
P . 7P . ' https://m.edsoo.ru/863cca60
C OKpyKarolieit cpenoi
bubmmoreka [JOK
7 O 0 1 0
PTamHsMEL H CPEAid ODHMTAI 9 https://m.edsoo.ru/863cca60
bubmmoreka [JOK
C) 7 1 0
8 KOJOTIBL BRILOB H HoHyIBIiH 9 https://m.edsoo.ru/863cca60
DKOJIOTHS COO0INECTB. DKOJIOTHYCCKUE bubnuoreka [JOK
9 12 1 0.5
CHUCTEMBI https://m.edso0.ru/863cca60
bubmuoreka [JOK
1 b — 17100 .
0 nocdepa — rirodaIpHAsT IKOCHCTEMA 6 0.5 0 https://m.edsoo.ru/863¢ca60
11 UenoBek u okpyxaromas cpeaa 6 0.5 0 bubnunoreka [{JOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

https://m.edsoo.ru/863cca60

12

PesepBHoe Bpems

but6nmoreka [JOK
https://m.edsoo.ru/863cca60

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
Ne ara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue A p
n/n Bceero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 buosnorus kak KOMIUIEKCHas: HayKa U 1 0 0 bubmuoreka LIOK
KaK 4acTh COBPEMEHHOI0 001IecTBa https://m.edso0.ru/863cca60
bubaunoreka [JOK
2 X i 1 0 0
VIBDIC CHCTEMBL I 1 CBOMCTRa https://m.edso0.ru/863cca60
YpoBHEBast OpraHu3aus KUBbIX bu6nuotexa [IOK
3 1 0 0.5
CUCTEM https://m.edsoo0.ru/863cca60
4 Hcropus OTKpBITHS U U3Y4EHHUS 1 0 0 bubnuoreka LIOK
kieTku. Knerounas teopus https://m.edso0.ru/863cca60
MeToabl MONEKYIAPHON U KIETOUYHON
ouonorun. [IpakTnueckas padora
5 «M3ydeHne METOI0B KJIIETOYHOU 1 0.5 05 bubnuotexa LIOK
ouonoruu (xpomarorpadusi, ' ' https://m.edso00.ru/863cca60
anektpodopes, nuddepeHuaibHoe
uenrpudyruposanue, [TLIP)»
6 XUMHUYECKUH COCTaB KIETKH 1 0 0 Bubmorexa [OK
https://m.eds00.ru/863cca60
MunepalibHbIE BEIECTBA KIETKH, UX bu6nuotexa [IOK
7 1 0 0
OnosoruyecKas poib https://m.edso00.ru/863cca60
Oprannyeckue BELECTBA KIETKH — Euts OK
8 oenku. JlaboparopHas pabota 1 0 0 nomorexa L

«OOHapyxeHre OeTKOB C MTOMOIIBIO

https://m.edsoo.ru/863ccab0



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

Ka4eCTBEHHBIX PEAKLUN»

9 CaoiicTBa, Ki1acCUpUKALMS U 0 0 bu6nuotexa [IOK
¢byHKIIMN OENKOB https://m.edso0.ru/863cca60

10 Opranuyeckue BEeIeCTBa KJIETKH — 0 0 bubnmnoreka [{JOK
YIJIEBOBI https://m.edsoo.ru/863cca60

1 Oprannyeckue BEIIeCTBA KJICTKH — 05 0 bubnmoreka [{JOK
JIANA B ' https://m.edsoo.ru/863cca60
Hyxneunossie kucnorsl. IHK u PHK.

JlaGopaTopHas pabora
12 «HccnenoBanne HyKJICHHOBBIX 0 0 bubmmorexa [TOK
A e https://m.edso00.ru/863cca60
KHCJIOT, BBIICTICHHBIX U3 KJIIETOK
Pa3IMYHBIX OPraHU3MOB»

13 Crpoenue u pynkiuu ATD. [Ipyrue 0 0 bubnuorexa [JOK
nykieosunrpudocdarsr (HTD) https://m.edsoo.ru/863cca60
CexBenupoBanue JIHK. Metoapt

14 FeHOMUKH, TPAHCKPUNITOMHUKHU 0 0 bubmorexa LOK

1P P ’ https://m.edso00.ru/863cca60
MIPOTEOMHKH
. bubnuorexa [JOK
15 Mertonsl ¢ oi1f 6momo 0.5 0
TOABL CTPYRTYPHOM DHOTOTHH https://m.edso00.ru/863cca60

16 Tuns! knerok. [Ipokapuornueckas 0 0 bubnuoreka IIOK
KJIETKa https://m.edso00.ru/863cca60
Crtpoenue 2yKapuoTHUYECKOM KIIETKHU.

17 [TpakTndaeckas padota «M3ydueHne 0 0.5 bubmiorexa LIOK

P N P N i ' https://m.edso0.ru/863cca60
CBOWCTB KJIETOYHOI MeMOpaHbI»
bubmuoreka [JOK
n .

18 OBEPXHOCTHBIN anmnapar KJIETKU 0 0 https://m.eds00.ru/863cca60
OnHOMEMOpaHHBIE OPTaHOUIBI

19 )i p p i 0 05 bubmuorexa [JOK

KJICTKH. HpaKTI/I‘{CCKaH pa60Ta

https://m.edsoo.ru/863ccab0



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

«I/I3yquHe JABHXXCHHUSA IUTOIIJIA3MBbI B
PACTUTCIIBHBIX KIICTKAX»

20

HOJ'IyaBTOHOMHBIe OpraHOUIbI KJICTKH.

MUTOXOHAPUH, INIACTUABI.
JIaboparopnast pabota
«HMccnenoBanue miazMoansa u
JeTIa3MOJN3a B PACTUTEIIBHBIX
KIIETKaX)»

bubnuoreka [JOK
https://m.edsoo.ru/863cca60

21

HeMeM6paHHLIe OpraHonibl KJICTKHU

bubnuoreka [JOK
https://m.edsoo.ru/863cca60

22

CrtpoeHue 1 QyHKIUH siipa

23

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoTt. JlJaboparopHast
pabota «M3ydyeHue cTpoeHuUs KIETOK
Pa3IMYHBIX OPraHU3MOB»

0.5

24

AccuMunisanus U JUCCUMMISIUS —
JIBE€ CTOPOHBI MeTaboM3Ma. THIIBI
oOMeHa BemiecTB. JlabopaTopHast
pabota «M3ydyeHne KaTalTuTHYECKOH
aKTUBHOCTH (DepMEHTOB (Ha IpuUMepe
amMMJIa3bl WIK KaTalasbl)»

bubmmoreka [JOK
https://m.edsoo.ru/863ccab0

25

DepMEHTATUBHBIN XapakTep peakuil
KJIETOYHOTO MeTaboIn3Ma.
JlabopaTtopHnas pabota «3yuenue
(hepMEeHTAaTUBHOTO pacIIerIeHus
MEepOKCHJIAa BOJIOPOJIa B PaCTUTENbHBIX
Y )KMBOTHBIX KJIETKaX»

bubmmoreka [JOK
https://m.edsoo.ru/863cca60

26

Benku-akTuBaTOPHI M OCIKH-
UHTUOUTOPBI

bubnuoreka [JOK
https://m.edsoo.ru/863cca60



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

bubnuoreka [JOK

27 AB 7 0 0
TOTPOGHBIT THI 00MEHA BeILeCTB https://m.edso0.ru/863cca60
bubnuoreka [JOK
28 o 0.5
OTOCHHTES https://m.edso0.ru/863cca60
Xemocunres. Jlaboparopnas pabota
29 «CpaBHEHHUE PO GI;COBp(i)OTOPCI/IHTGSa 0 bubmmorexa LIOK
P pon https://m.edso0.ru/863cca60
U XEMOCHHTE3a
AnHa’poOHBIE OpraHu3Mbl. Buib
30 oposxkenust. JlabopaTopHas pabora 0 bubnuorexa [JOK
«CpaBHEHHUE MPOLIECCOB OPOKEHUS U https://m.edsoo.ru/863cca60
JBIXaHUS»
AdpoOHbBIE OPraHU3MBbI. DTarlbl bubnuorexa [JOK
31 0.5
IHEPreTUYECKOro 0OMeHa https://m.edsoo.ru/863cca60
One eMOpaHHOTO T'PaJHeHTa
HEeprusi MeMOpaHHOT! r.p JTUCHT BuGmiorexa LOK
32 npotoHoB. Cunte3 AT®: pabora 0
. https://m.edso00.ru/863cca60
npotoHHOM AT®-cunTa3bI
bubmmoreka [JOK
P
33 CAICHII MATPHHHOTO GHHIESA 0 https://m.edso00.ru/863cca60
34 TpaHcKkpunIMst — MaTpUYHBII CUHTE3 0 bubnuoreka IIOK
PHK https://m.edso00.ru/863cca60
N bubnuorexa [JOK
T .
35 PAHCILIIILE 1 €6 STatmH 05 https://m.edsoo.ru/863cca60
36 KoaupoBanune amuHokucnot. Pomib 0 Bbubnuoreka LIOK
pubdocom B OuocunTe3e Oenka https://m.edso0.ru/863cca60
37 Opranuzanus reHoMa y IpoKapuoT U 0 bubnunorexa [JOK
J3YKapuoT https://m.edso0.ru/863cca60
38 MounekynsipHble MEXaHU3MBI 05 bubnuotexa LIOK

HKCIPECCUU TEHOB Y SYKapuOT

https://m.edsoo.ru/863cca60
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Bupycsl — BHEKIIETOUYHBIE (POPMBI
YKU3HU U 00JIMTaTHBIE NTapa3UTHI.

bubnuoreka [JOK

39 0 0.5
[IpakTuueckas padora «Co3naHue https://m.edso0.ru/863cca60
MOJICIT BUpYCa»

40 Bupychsie 3a00eBaHus yeaoBeKa, 0 0 bubnmoreka [{JOK
YKUBOTHBIX, PACTCHUI https://m.edsoo.ru/863cca60
HaHoTexHo0oTHH B OHOJIOTHH U bubnuoreka [JOK

41 0 0
MEIUIIMHE https://m.edso0.ru/863cca60

42 JKHW3HeHHbI UK KIIETKH 0 0 bubnnorexa I1OK

https://m.edso0.ru/863cca60
. bubnuorexa [JOK
43 M HK 0 0
arpumbiit cures /1 https://m.edso0.ru/863cca60
Xpomocomel. JTaboparopHas padbora
44 «H3ydyeHne XpoMOCOM Ha TOTOBBIX 0 0 bubmmorexa [TOK
yi p https://m.edso0.ru/863cca60
MHKpOIIpenapaTax»»
bubmmoreka [JOK
45 Jlenerue KIeTki — MUTO3 0.5 0 https://m.eds00.ru/863cca60
Tune! kerok. Kaprokunes u
urokuues. JlaboparopHasg padora
46 2Ha6mo eHHE M;TosapB KJ'IIG)TKaX 0 0 bubmorexa [OK
a https://m.edso0.ru/863cca60
KOHYHMKA KOPENTKa JIyKa (Ha TOTOBBIX
MUKpOTIpenapaTax)»
bub6muoreka [JOK
47 P
eTYISLUs KU3HEHHOTO [UKIIA KIETOK 0 0 https://m. eds0o.ru/863cca60
bubmuoreka [JOK
O .
48 PrafsM Kk CMHOE HET0e 0.5 0 https://m.edsoo.ru/863cca60
49 Txanu pacrenuit. JlaboparopHas 0 0 bubnuoreka [IOK

pabora «3ydyeHne TKaHeH pacTCHUI»

https://m.edsoo.ru/863cca60
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TxkaHM )KUBOTHBIX U YEJIOBEKA.

bu6mmoreka [JOK
50 JIa6 3] {41
a OpvaTOpHaﬂ paboTa «rsyacrme https://m.edsoo.ru/863ccab0
TKaHEH KUBOTHBIX»
Opransl. CucteMbl OpraHoB.
51 JlaGoparopuas padora «/3yuenne bubmorexa IOK
patop p ¥ https://m.edsoo.ru/863ccat0
OpraHoOB IIBETKOBOT'O PACTEHUS
bu6mmoreka [JOK
O
52 110pa Te/a OpratisMon https://m.edsoo.ru/863cca60
Bbu6mmoreka IJOK
53 JBIDKCHHE OPraHu3MOB https://m.edsoo.ru/863ccab0
bu6mmoreka IJOK
54 I1
HTATHC OPTaisMon https://m.edsoo.ru/863ccab0
55 IIuTanue MO3BOHOYHBIX KMBOTHBIX. bubauoreka [JOK
[IumeBapuTenbHas cucTemMa 4ejioBeKa https://m.edsoo.ru/863cca60
bubauoreka [JOK
56 JBIXaHue OpraHu3MOB https://m.edsoo.ru/863ccat0
57 JIpixanue mo3BOHOYHBIX )KHBOTHBIX U bu6muotexa [IOK
qeJIOBEKa https://m.edsoo.ru/863ccat0
58 TpaHCIIOPT BELIECTB Y OPraHU3MOB bubmmorexa TIOK
p p H yop https://m.edsoo.ru/863ccat0
KpoBeHocHas cucreMa o3BOHOYHBIX bubnuotexa LIOK
59
’KUBOTHEIX U 4eJIOBEKA https://m.edsoo.ru/863cca60
60 Brlnenenne y opranuszmMoB bubmmorexa TTOK
a yop https://m.edsoo.ru/863ccab0
61 3ammra y Opraiu3mMoB bubmmorexa TTOK
& yop https://m.edsoo.ru/863ccab0
b K
62 NmMMmyHHas cucteMa yesnoBeka nomorexa 1O

https://m.edsoo.ru/863ccab0
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Pa3npaxxuMocTs u peryianus y

but6mmoreka [JOK

63 0
OpraHu3MOB https://m.edsoo.ru/863cca60
['ymopanbHas perynauus u

yMOP Pery but6nmoreka [JOK
64 SHJIOKPHHHAS CUCTEMa JKMBOTHBIX U 0.5
https://m.edso0.ru/863cca60
4eloBeKa
65 @DOopMBI pa3MHOKEHHS OPraHU3MOB 0 bubmmorexa LIOK
https://m.edso0.ru/863cca60
bubaunoreka [JOK

66 IT 0

OHIOBOS pasMHONEHHE https://m.edso0.ru/863cca60
b K
67 Meiio3 0.5 nbaworexa LO
https://m.edso0.ru/863cca60
I'amerorenes. O6pa3oBanue U
pa3BHUTHE TIOJOBBIX KJIETOK.
68 JlabopaTtopHas paborta «l3yueHue 0 bubmmorexa [OK
PaTopHat p i https://m.edso0.ru/863cca60
CTPOEHHUSI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

69 NuauBuayansHOE pa3BUTHE 0
OpPraHW3MOB — OHTOTCHE3
3akiaJika OpraHoB U TKaHEH U3 bubnuoreka LIOK

70 0.5
3apO/IbIIIEBBIX JTUCTKOB https://m.edsoo.ru/863cca60
PocT u pa3BuTHE )KUBOTHBIX.

7 JlabopaTtopnast pabota «BrisiBieHne 0 bu6muotexa [IOK
IIPU3HAKOB CXOJCTBA 3apOAbILIEH https://m.edso0.ru/863cca60
MO3BOHOYHBIX KUBOTHBIX»

PasMmHOXeHHE U pa3BUTHE PACTCHHIA.
79 JIabopatopHnas pabota «CtpoeHue bubnuoreka [IOK

OpraHoB Pa3MHOXXEHHUS BBICLINX
pacTeHun»

https://m.edsoo.ru/863ccab0
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I/ICTOpI/IH CTAHOBJICHUA WU pa3BUTUSA

bubnuoreka [JOK

3 TCHETUKU KaK HayK1 0 0 https://m.edso0.ru/863cca60
OcHOBHBIE TIOHSATHUS K CUMBOJIBI

74 reHetuku. Jlabopatopnas pabora 0 0 bubnmoreka [{JOK
«Jlpo3oduna kak 0OBEKT https://m.edsoo.ru/863cca60
IFE€HETUYECKUX UCCIIEOBaHUII»
3aKOHOMEPHOCTH HacJeI0BaHUs
npu3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipakruueckas padbota bubnuoreka [IOK

75 " 0 0.5

N3ydenue pe3ynpTatoB https://m.edsoo.ru/863cca60

MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohue”

76 [urosornueckre OCHOBBI 0 0 bubnuorexa [JOK
MOHOTHOPHIHOTO CKPEIIUBAHMS https://m.edsoo.ru/863cca60

77 AHanu3upyrouiee CKpeuBaHme. 0 0 bubnuorexa [JOK
Henonnoe nomrunposanue https://m.edsoo.ru/863cca60
JlurubpuaHoe cKpelrBaHue.
[TpakTuueckas pabota «M3yuenue bubnunorexa [JOK

8 pe3yNbTaTOB AUTUOPHUIHOTO 0 05 https://m.edsoo.ru/863cca60
CKpELUBAHUSA Y APO30(UIIBI»
[{uTonoruvyeckne OCHOBBI bubnmnoreka [JOK

7 JUTUOPHUIHOTO CKPEUIUBAHUS 05 0 https://m.edsoo.ru/863cca60
CuemneHHOE HACIEOBAHHE bubnuoreka [JOK

80 MIPU3HAKOB 0 0 https://m.eds00.ru/863cca60
XpoMOCOMHast TEOPHUS bubnuoreka IIOK

81 HACJIEICTBEHHOCTH 0.5 0 https://m.edsoo.ru/863cca60

82 [eneTnka mona 0 0 bubmuorexa [IOK

https://m.edsoo.ru/863cca60
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Bbu6mmoreka [JOK

83 ['eHOTHT KaK IEOCTHAs CUCTEMA 0 0 htts://m.edsoo.ru/863ccat0

84 ['eneTnueckuii KOHTPOJIb pa3BUTHUS 0 0 bu6nuotexa [IOK
pacTeHMil, >)KUBOTHBIX M YEJIOBEKA https://m.edsoo.ru/863ccab0

85 N3MeHunBOCTh pU3HAKOB. Buibl 0 0 bu6nuotexa [IOK
M3MEHYHUBOCTH https://m.edso0.ru/863cca60

but6mmoreka [JOK

86 Mo ukannoHHass K3MEHYUBOCTh 0 0 httos://m.edsoo.ru/863¢ca60
BaprannoHHBbIH pAl 1 BapualnoOHHAas
kpuBas. JlaboparopHas pabota

87 «MccnemoBanrue 3akOHOMEPHOCTEH 0 0 bubaunoreka [JOK
MOIU(GUKAITMOHHON N3MEHUYHUBOCTH. https://m.edsoo.ru/863cca60
[TocTpoeHne BapualiMOHHOTO Psjia U
BapUAIMOHHOM KPUBOM»

['enoTuMYeCcKast U3MEHUYUBOCTD. bubaunoreka [JOK

88 KomOunaTtuBHass UI3MEHUYUBOCTH 05 0 https://m.edso0.ru/863cca60
MyrannoHHast U3MEHYHUBOCTb.

89 [IpakTnueckas pabota «Myranuu y 0 05 bubnuotexa LIOK
Apo30¢Guie! (Ha TOTOBBIX ' https://m.edso0.ru/863cca60
MUKpOTIpenapaTax)»
3aKOHOMEPHOCTH MYTAILIMOHHOTO

90 nporuecca. DNUTEHETHKA U 0 0 Bubmiorexa LIOK
B — https://m.edso0.ru/863cca60
I'eneruka yenoseka. [IpakTudeckas

91 pabota «CocTaBlieHHE U aHATU3 0 0.5 bubmmorexa OK

. https://m.edso0.ru/863cca60
POJOCTOBHOM»
92 MeTo bl MEAUITMHCKOM TeHETUKH 0.5 0 bubmmorexa LIOK

https://m.edsoo.ru/863ccab0
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3HaueHUe MGHHHHHCKOﬁ T'CHCTHUKHU B

93 [IPENOTBPAILEHUH U JICUCHUN 0 0 buGmorexa IOK
peAoTBpalll . https://m.edsoo.ru/863cca60
FeHETHYECKUX 3a00I€BaHNI YETOBEKA
OCHOBHBIE TTOHATHS CEIEKIIUU.
94 Jlaboparopnas pabota «3yuenue 0 0 bubnmoreka [{JOK
COPTOB KYJIbTYPHBIX PACTEHUM U https://m.edsoo.ru/863cca60
MOPO/T AOMAITHUX KUBOTHBIX»
MeTo1pl CENEKIIMOHHOM paObOTHI.
95 Jlaboparopnas padora «/3yuenne 0 0 bubnnorexa TTOK
patop p yzl https://m.edsoo.ru/863cca60
METOJIOB CEJICKIIMH PACTCHHIN»
JIOCTIKEHHS CEeNIEKIIMK PACTEHUN 1
bu6mmoreka [IOK
96 #UBOTHBIX. [IpakTHueckas pabota 0 0.5
. https://m.edso0.ru/863cca60
«[IpuBHMBKa pacTeHUI»
CoxpaHeHue, u3ydyeHue u
97 HCIIOJIB30BaHNE T€HETHUECKUX 0.5 0
pecypcoB
buoTexHoI0rus Kak Hayka U OTpaciib
03 npousBojcTBa. [IpakTuyeckas pabota 0 05 bubnunorexa [JOK
«3y4yeHne 00BEKTOB ' https://m.edso0.ru/863cca60
OMOTEXHOJIOTHH»
99 OcHOBHbIE HaNPaBJICHUS 0 0 bubnunoreka [JOK
CHUHTETHYECKON OMOJIOTUHN https://m.edsoo.ru/863cca60
bubmmoreka [JOK
1 XpoMoCOMHas U TeHHAasI NHXKECHEPUST
00 P P 0 0 https://m.edso0.ru/863cca60
bubmmoreka [JOK
101 MeauuuHcKkiue OMOTEXHOIOTUHA
0 S 0 0 https://m.edsoo.ru/863cca60
102 PesepsHnblii ypok. [IoBTOpenue, 0 0 bubnuotexa LIOK

0000111IeHHEe, CHCTEMATU3AIUs 3HAHUH

https://m.edsoo.ru/863cca60
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OBIIEE KOJMYECTBO YACOB I1O
I[TPOTPAMME

102

5.5




11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uugposeie
Tema ypoka Koutpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThbI padoThI
pecypchbl
bubnuoreka [JOK
1 €] 4. 1 0 0
posmonHomta Teopits 1. Jlapaiia https://m.edso00.ru/863cca60
5 JIBrKyIye CUibl 3BOJIIOLMY BUI0B 1 0 0 bubnuoreka [IOK
no Y. Jlapuny https://m.edso00.ru/863cca60
Bopr0a 3a cyiiecTBoBaHue,
P yluu . bubnuoreka [JOK
3 €CTECTBEHHBII U HCKYCCTBEHHBII 1 0 0
https://m.eds00.ru/863cca60
oTO0p
DopMHUPOBAHUE CUHTETUYECKOMN bubnunoreka [IOK
4 1 0 0
TEOPUH SBOJIIOIUU https://m.edsoo.ru/863cca60
5 Drarbl HBOJIFOIMOHHOTO MpoIlecca! 1 05 0 bubnmnoreka [JOK
MHKPOIBOIIOLHUSA U MAaKPOIBOJIFOIUS ' https://m.edso00.ru/863cca60
ITo — BJIEMEHTapHa
6 TTYJTSIITHST JIEMEHTapHAas 1 0 0
€IMHHIIA DBOJFOIHA
3aKOH TeHETHYECKOTO PABHOBECHS
JIx. Xapnu, B. BaitaGepra.
7 JIabopatopHas paboTa «BbisiBIeHHE 1 0 0.5
W3MEHUYUBOCTHU y 0COOEH 0THOTO
BUAA»
8 DnemeHTapHbIe (PAaKTOPHI IBOJTIOIUU 1 0.5 0
9 SddexT ocHoBarens. ekt 1 0 0
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomyssnui: 1 0 0
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reorpaduyeckas, OnoIornuecKas

11

EcrecTBennslii oT60p —
HATPABIISIOMUN (HaKTOP IBOJIOIHUH

0.5

12

[TonoBoii oT60p

13

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK
pe3ynbTaT MUKPOIBOJIIOIUH.
Jlaboparopnas pabota «3yuenue
apoMop(030B U UAHOATANITAIIUN Y
pacTeHUi U )KUBOTHBIX»

0.5

14

[Tpumeps! npucniocobaeHu y
OpraHu3MoB: MOP(OJIOTHIECKHE,
bu3noIorHUecKre, OMOXUMUYECKHUE,
noBeneHueckue. JlabopatopHas
pabota «IIpucnocobneHus
OpPraHM3MOB U X OTHOCHUTEJIbHAS
11EJI€CO00Pa3HOCTH»

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlabopaTtopnas padora «CpaBHEHHE
BUJIOB IO MOP(OJIOTHYECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa BHIa

17

Bunoo6pazoBanue kak pe3ynbrar
MUKPOIBOJIOIUH

0.5

18

CBs3b MUKPO3BOJIFOIIUHA U
SIUACMHUOJIOTHH

19

Maxpossosronusi.
ITanmeoHTOJIOTHMYUECKIE METOIEI
W3Y4EHUS IBOJIIOLUU




buoreorpadudeckue MeTopl

20 0.5 0
U3YUCHHS YBOJIIOLIUH
OMOpHOIOrHYecKre U CPaBHUTEIBHO-

21 MOP(OJIOTHUECKUE METOIBI U3YUSHUS 0 0
HBOJIIOIIH
MonekynsipHO-T€HETUYECKUE,

22 OMOXUMUYECKUE U MAaTEMaTUYECKHE 0 0
METO/IbI H3y4EeHHS IBOTIOIIUN

23 OO011ue 3aKOHOMEPHOCTH BOJIIOIINH 0.5 0

24 AlanTUBHAs pagdaLus. 0 0
HepaBHOMEpHOCTH TEMIOB BOJIOLHH
HayuHble THUIIOTE3bI MPOUCXOKICHUS

25 KU3HU Ha 3emiie 0 0

) JloHay4HBIE TIPEICTABICHHS O

6 3apOXKJICHUH KU3HH 0 0

97 OcHOBHBIE 3Tanbl HEOPTraHMYECKON 0.5 0
HBOJIIOLMH

28 I'unoTesbl 3aposKACHNUS KU3HU 0 0
Hcropus 3emMau u MeToIbI €€
u3yuenus. JlaboparopHas pabota

29 «3ydeHne u onMcaHne NCKOMaeMbIX 0 05
OCTaTKOB JPEBHUX OPTaHU3MOBY»
HavansHble 3Tanel OpraHnvecKou

30 0 0
IBOJTIOIIH

31 DBOJTIONHUS YKAPHOT 0.5 0
OCHOBHBIE 3TaIlbl YBOJTIOIHH

32 pacturensHOro Mupa. [IpakTudeckas 0 0.5

pabora «M3yueHne ocoOeHHOCTEH




CTPOEHMSI pPACTEHUI PA3HBIX OTAEIOB»

OCHOBHBIE 3TaIbl YBOJIIOIUHN

33 0.5 0
KHBOTHOTO MHpPa
DBOJIIONUS JKUBOTHBIX. [IpakTrueckas

34 pabora «3ydenune ocobeHHOCTEH 0 0.5
CTPOEHHUSI TIO3BOHOYHBIX KHBOTHBIX»
Pa3Butne xu3Hu Ha 3emiie Mo 3pam 1

35 0 0
nepuoJiamMm

36 MaccoBbie BBIMUPAHUS — 0 0
9KOJIOTUYECKUE KPUZHCHI MTPOIILIIOTO

37 CoBpeMEHHBIN YKOJIOTHUECKUN 0 0
KpHU3HUC, €ro 0COOEHHOCTH

38 CoBpemMeHHas cuctema 0 0
OPraHUYECKOTO MPOIILIIOrO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI 0 0
OpraH13MOB

40 AHTpPOTIOJIOTUS] — HayKa O YelIOBeKe 0 0

41 PazButue npeacrasieHuit o 05 0
MPOMCXOXKICHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
oprannyeckoro mupa. Jlaboparopnas

42 pabora «3ydyeHue ocodbeHHOCTEH 0 0
CTPOEHUS CKelleTa YeloBeKa,
CBSI3aHHBIX C TPSIMOXOXKJICHUCM»

43 JIBM>KyIIME CUIIBI aHTPOTIOI€HE3a 0 0
CooTHoleHne OUOIOTUYECKUX U

44 COLIMANIBHBIX (PAKTOPOB B 0.5 0

aHTPOIIOreHe3e




45

OcHOBHEBIE CTaJluh AaHTPOIIOIrCHE3a

46

IlajmeoreHeTka W mMOajJleOreHOMHUKA

47

OBOJIOIUS COBPCMCHHOI'O YCJIOBCKA

0.5

48

YenoBeueckue packl. [IpakTuueckas
pabota «/3ydeHne 3KOJIOTHUECKUX
amanTaiui YesoBeKa»

0.5

49

MexaucCuUIUIMHAPHBIE METObI
AHTPOIIOJIOT MU

50

3apO)K,I[eHI/Ie H Pa3sBUTHC 3KOJIOTUH

51

Metoapl skojoruu. JlaboparopHas
pabora «/3y4eHne METOI0B
9KOJIOTUYECKUX MCCIIETOBAHUIN»

52

3HauyeHHE PKOJOTHYECCKUX 3HAHUM JJIA
YCJIIOBCKa

53

OKosorndeckue GakTopsl

54

Abuoruyeckue Gaxtopsl. CBEeT Kak
9KOJIOTMYECKUH (aKTop.
JlabopaTtopnas pabota «BrisiBieHne
pUCIIOCOOTIEHUN OPTaHU3MOB K
BIIMSIHUIO CBETa»

55

Abuotnyeckue GakTopsl.
Temneparypa Kak KOJIOrM4ECKUI
¢axTop. JIabopaTopnas pabota
«BpIsiBIEHUE TPUCTIOCOOICHUN
OPraHMU3MOB K BIIUSHUIO
TEeMIIEPATyphI»

56

AbuoTtnueckue akropsl. BiraxkHoCTh
KaK 3KOJIOTHYECKHi akTop.




JIaboparopnast pabota
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OUTaHMSI OPTaHU3MOB 1 0

58 buonoruueckue puTMmsl 1 0

59 XKuznennsie GopMbl OpraHU3MOB 1 0

60 buotnyeckue pakTopsl 1 0
3HaueHue OMOTHYECKUX

61 B3aMMOJICHCTBUM [yl CYLLIECTBOBAHUS 1 0
OpraHu3MOB B cpesie OOUTaHUS
DKOJIOTHYECKUE XapaKTEPUCTUKU

62 1 0
HOMYJSALIH
OcHOBHBIE IOKA3aTeNIN MOMYJISILHU:

63 YUCIIEHHOCTB, TNIOTHOCTh, BO3PACTHAS 1 0
U TIOJIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTENN TOMYJISIIHN:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA, 1 0
CMEPTHOCTh, MUT AU
DKosoruyeckas CTpyKTypa

65 1 0
HOMYSIUH

66 JlnHaMuKa nonyssuuy U eé 1 0
peryssuus
KpuBble pocta 4nCIeHHOCTH

67 nomyisiiud. KpuBble BEDKUBaHUS . 0
DKoJIoTHYecKasi HHUIIA BUJA.

68 JIaboparopHas paboTa 1 0.5

«[Ipucnocobenust ceMsiH pacTeHH K
pacceneHnio»




69 Bua kak cuctema nomymsiuii 0
70 3aKOHOMEPHOCTH MOBEACHUS U 0
MUIPAL ) KUBOTHBIX
71 Coo011ecTBO OpPraHu3MOB — 0
Ono1eHo03
72 DKocucTema Kak OTKpbITas cuctema
73 KpyroBoport BemecTB 1 moTok
SHEPTHH B YKOCUCTEME
74 OcHOBHBIE MOKA3aTEIN IKOCUCTEMBI
75 DKOJIOTUYECKUE MTUPAMUJIbI
76 N3meneHus coo0I1ecTB — CyKleccuu
[IpupoaHbIe 3KOCUCTEMBI.
77 DKOCHCTEMBI 03€p U PEK. 0
DKOCUCTEMBI MOpPEN 1 OKEaHOB
[IpupoaHbIE SKOCUCTEMBI.
78 DKOCHCTEMBI TYHJIP, JIECOB, CTEMEH,
MYCTHIHb
79 AHTpPONOre€HHBIE 3KOCUCTEMBI
Ypboskocucremsl. [Ipaktudeckas
80 pabota «M3ydeHue u onucaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS
81 OCHOBHBLIX B3aUMOIEHCTBUH
OpPraHMu3MOB B 9KOCHCTEMAaxX
MexaHn3Mbl BO3AECHCTBHS
82 3arpsiI3HEHUI pa3HbIX THIIOB Ha

CYGOpFaHI/ISMCHHOM, OpraHUu3MCHHOM,
MOMYJIAIIUOHHOM U S3KOCUCTEMHOM




YPOBHSIX

buocdepa — obmmerianerapHas

83 o0omnouka 3eminu

84 VYuenue B. U. Bepnaackoro o
ouocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHSI
o6uocdepsl

86 KpyroBoporTsl BeecTs u
OMOTCOXMMHUYCCKUE ITUKJIIBI

87 3onanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroituuBocTh OHocheps

89 DKOJIOTUYECKUE KPUBHCHI U UX
NPUYHHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

o1 AHTpoOTnIOreHHOE BO3/IeiicTBHE Ha
PacTUTENBHBIN U dKUBOTHBI MU

92 Oxpana mpupo st

03 OCHOBHBIE TIPUHITAITB YCTOWYHUBOTO
Pa3BUTHS YEIIOBEYECTBA U MTPUPOJIBI
PanmonansHOE PUPOIOTIOIB30BaHIE

94 U COXpaHeHUe OMOJOTMYECKOTOo
paszHooOpaszus 3eMiu

95 O06o00m1eHue no Teme
«MHKpO3BOIIONHMSA U €€ PEe3yNIbTaThI»

9% O06o00u1eHue no reme

«MakKpO3BOJIOLHSA U €€ PE3YAbTAThI»




O0006111EHIE IO TEME

97 «[TpoucxoxaeHue u pa3BUTUE KU3HU 1 0
Ha 3emiie»
O06o006uieHue no reme

98 «[IpoucxoxeHue yeaoBeka — 1 0
aAHTPOTIOTCHE3»
O6061enHue no Teme «IKOJIOTUs —

99 HayKa O B3aMMOOTHOILICHUX 1 0
OpPraHu3MOB»

100 O606mmenue no Teme «OpraHu3Mbl U 1 0
cpena oOuTaHus

101 Oo6o006menne o Telee «IKOJIOTHUS 1 0
BHJIOB ¥ TTOTTYJISITIHIA»

102 O6006menue o teme «brocdepa — 1 1
rJ100apHas 3KOCUCTEMay

OBIIEE KOJIMYECTBO YACOB I1O 102 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmuorexa IIOK https://m.edsoo.ru/863cca60
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