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MHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ywyeObHOMy mpeamety "buonorus" (manee - Ouoiorus) Ha
YpOBHE cpefHero oodiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDenepasbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepanmmy,
OI'OC COO, Konuenuuu npenopaBaHus ydeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil porpaMMbl BOCIIUTAHHUS.

VYueOnwiii npeamer «buonorus» yriny6naéaHoro ypoBHs uszydenust (10-11
KJIACChI) SBJISIETCS OJHUM W3 KOMITOHEHTOB TMpeIMeTHON oOsnactu «EcTecTBeHHO-
HayuHble peaMeTb». CornacHo nonoxeHusM @I'OC COO npoduibHbIE yueOHbIE
OpelMeThl, H3y4yaeMble Ha YIJIyOJNEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YPOBHE CpPEIHEro ooOIero oOpa3oBaHUsA U
npu3BaHbl O00ECTIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEeIHUM
o01IUM, CpeaHUM TTPOPECCUOHATIBLHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4yeOHBIX NPEIMETOB JOJKEH ObITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIIeHHE 00pPa30BaTENbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIIUX
3a/a4, CBS3aHHBIX C MpOQOpUEHTAlMEe OO0YyJaIomUXCs W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOrO 3HAHUS, CBS3AHHOIO C OWOJIOTHEH,
MEAUIMHOM, SKOJIOTueH, ICUXO0JI0TUEN, CHIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipeameTty "buonorus" naér npeacraBieHUE O IEH
U 3a7a9ax u3y4deHus ydeOHoro mpeamera «buomorus» Ha yriiyOJIEHHOM YpOBHE,
omnpezenser o00s3arenbHOe (MHBApHMAHTHOE) TMPEIMETHOE COJEp)KaHHE, €ro
CTPYKTYPUpOBaHME TIO pas3feliaM W TeMaM, paclpeielieHue 0 Kiaccam,
PEKOMEHJIyeT MOCJIEe0BaTeIbHOCTh H3yYEHHUs] y4yeOHOro Marepuajga ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKA Y4eOHOro mpoiecca,
BO3PACTHBIX 0COOEHHOCTEN o0y4daromuxcs. B mporpamMe no 6Mooruu peaan3oBaH
OPUHIIUI PEEMCTBEHHOCTHU C U3y4Y€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Onarogaps YeMmMy MpPOCMATPHUBAETCS  HANpPaBICHHOCTh  Ha
Hoceayloniee pa3BUTHE OMOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(opMHUpOBaHHME  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTMYECKOIro
MBIIIJIEHUS, PEACTaBICHUH 0 3710pOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIICHHS K OKPY’Karolel MpupoIHOM cpene. B mporpaMme 1mo OMOIOTHH TakkKe
NOKa3aHbl BO3MOXKHOCTH Yy4yeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K MUIaHUPYEMBbIM JIMYHOCTHBIM, METANPEAMETHBIM M
PEeIMETHBIM pe3yiibTaTaM 00y4deHus U B POPMUPOBAHIU OCHOBHBIX BHJIOB Y4EOHO-
NO3HABATEJIHOM JEATENIbHOCTH OOYYalOIUXCS 10 OCBOEHUIO COJEpKaHUs
OMOJIOrMYEeCKOro 00pa3oBaHus HA YPOBHE CPEAHErO 0011Iero o0pa3oBaHuUsl.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE CpelaHEro odiiero oOpa3oBaHUs
3aBepiaeT OUOIOruYecKoe 00pa3oBaHKE B IIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE
U YIIIyOJICHHE 3HAHUHN 00y4aromuXxcs 0 )KUBOU MPUPOJIE, OCHOBAX MOJIEKYIISIPHON U



KJIETOYHOU OHOJOruM, 3MOPUOJIOTUN U OMOJIOTUU Pa3BUTHS, T€HETUKHU, CEIEKIUH,
OMOTEXHOJOTUH, SBOIIOLMOHHOTO YYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buosorus» Ha yriiy0JIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOydaroluXcs K IOCIEIYIOIIEMY IOJYy4YEHUIO
Ouonornyeckoro  oOpa3oBaHMA B  By3aX U OpPraHM3alMsIX  CPETHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIsIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIIUX CUCTEMATUYECKUX Pa3fesioB OMOJOTMU HAa YPOBHE OCHOBHOTO
obuiero oOpazoBanusi, B 10—11 knaccax 3Tv 3HaHUsA NONy4YarOT pa3BuTHe. Tak,
paclIMpeHbl W YIriIyOsieHbl OWOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3MEe YesOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHE CBEICHMS MPUKIIAHOIO U TOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIIOJNb30BaTh KaK OPHEHTHUPHI JJIsl MOCJIETYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, TIOJYUYEHHBIMU OOYYAIOIIMMHUCS TPU U3YUCHHUH
busuku, Xumun, reorpaduu 1 MaTEMaTUKU.

Crpyktypa mnporpamMmbl 1o ydyeOHOMY mnpeamery "buomorusa" otpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA MOAXOAbl K M3YUYEHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MUpa Ha 3emiie,
coxXpaHeHus1 OMOJIOrHYeCKOro pa3HooOpa3us mianeTsl. Tak, B 10 kinacce u3ydarorcs
OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOM OHOJIOTMH, AMOPUOJIIOTMH U OUOJIOTHH
pa3BUTHUS, TEHETUKH U CEJNEKIUH, OMOTEXHOJOTMU U CHUHTETUYECKOW OMOJIOruu,
AKTYaIM3UPYIOTCS 3HAaHHUA OOydYaroluxcsi 1o OOTaHWKE, 300JI0TMH, AHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcsi H3BONIOIUOHHOE YUEHUE, OCHOBBI
9KOJIOTUM U yueHHue o ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aromMMHUCs OMOJOTMYECKUX TEOPUM M 3aKOHOB, UJEH, MPUHIIMIIOB U MPAaBHI,
JEXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTrooOpa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3ma, TMOIYJISIIUH,
OMOIIEHO03a, YKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOIMH, MIPUKJIAAHBIX ACTIEKTaX OMOJIOTMYECKUX 3HAHUM. [[1s
pa3BUTHS U TOJAJEpKaHUS HMHTEepeca OO0ydallIuxcsd K OHOJOrMU Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuaja B COAEPKaHUM MPOTPaMMBbI
1o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHUS U PAa3BUTHUS
TOU WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pEIlIEHHE BAXKHEUIINX OMOIOTMYECKUX U IKOJIOTMUECKUX MPOOIeM.

Lenps uzyuenus yuebHoro npeamera «buonorus» Ha yriyOnEHHOM YypOBHE —
OBNIQZICHHE  OOYyYalOUIMMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAIbHOU



OpPTaHM3allMM JKUBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHue yMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHMU MHTEpEca K ONpeneiaeéHHOM 00JIacTu
npoeCCUOHATBPHON JIEATEIbHOCTH, CBSI3aHHOW C OHOJOTHEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOro 00pa3oBaHusl.

JlocTikeHnne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE 00€CTIeYrBaeTCsl pEIICHUEM CICAYIOMNX 3a1au:

OCBOCHHME O0YYarOIIUMHUCS CUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBHUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTI000pa3uM M OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOnyJsLus, BUa, OUoreoneHos3, ouocdepa); o0 BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIETOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOMMXCS C METOJAaMU TO3HAHHS >KUBON TMPUPOMIBL:
UCCIIeIOBATEIbCKUMU  METOJaMU  OMOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHON OMOJIOTUH, SMOPHUOJIOTHH U OUOJIOTHH PAa3BUTHS, TCHETUKHU U CEJIEKIUH,
OMOTEXHOJIOTUM M CHUHTETHUYECKOM OWOJIOTHH, MaJCOHTOJIOTUH, DSKOJIOTHH);
METOJaMH CaMOCTOATEIHHOTO TMPOBEACHUS OHMOJIOTMYECKUX WCCIEAOBAHUNA B
naboparopud W B mOpupoae (HaOmOJAeHUWE, U3MEpPEHUEe, OKCIEPUMEHT,
MOJICJINPOBAHUE);

OBNaZicHHe OOy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
aHAJIM3UPOBATh W HCIIOJNIB30BATh OHMONOTMUYECKYI0 HH(OPMAIINIO; TONH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIHATBHO-JKOHOMHUYECKUMU M  OIKOJIOTHYECKUMHU
npobjieMaMu YeIOBEYECTBA; OICHUBATH IOCIEACTBHUS CBOEH NEATEIBHOCTH IIO
OTHOIIIEHUIO K OKpY)KAroIlel NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO H
3I0POBBIO0  OKPY’KAaIOIUX  JIOAei; OOOCHOBBIBATH U  COOJIOJATh  MeEphI
npodunakTuku MHQEKIIMOHHBIX 3a00J7€BaHUM, MpaBWia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM MKU3HEIEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAYYHbIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOIINXCS MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
npoIiecce 3HAKOMCTBA C  BBIAAIOMIMMUCA OTKPBITUSMHU W COBPEMEHHBIMU
UCCIICZIOBAHUSAMHU B OWOJIOTHH, PEIIaeMBIMH €0 MpOoOJIeMaMH, METOAO0JIOTHEH
OMOJIOTUYECKOT0 UCCIIEIOBAHUS, TPOBEICHHS SKCIIEPUMEHTANIBHBIX HCCIICIOBAHUH,
penieHusi OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB WU
IPOIIECCOB;

BOCTIMTaHWE y O0YYaIONINXCS [IEHHOCTHOTO OTHOIICHUS K )KHBOW TPHUPOJIC B
IEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE SKOJIOTUYECKOH,



TeHETUYECKON IPaMOTHOCTH, O0IIIei KyJIbTYPHI MTOBEICHUS B IPUPOJIE; MHTETPALIUN
€CTECTBECHHO-HAYYHBIX 3HAHUN;

npuobpeTeHre  OOYyJaroIIUMHUCA  KOMIETEHTHOCTH B palliOHaJIHLHOM
IPUPOIOINOIb30BAaHUH (COOII0IEHUE TPABIII IOBEAEHUS B IPUPO/IE, OXPAHBI BUJIOB,
DKOCHCTEM, Ouocdepsl), COXpaHCHHH COOCTBEHHOI'O 3JI0pPOBbS M 3JI0POBbBS
OKpYXXarolux Jrojed  (coOmromeHuss Mep npoduiakTuku  3a0o0JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU KU3BHENEATETbHOCTH B YPE3BBIYAWHBIX CHUTYaIUSX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUWA U YMEHUI B MOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMHCS
WUHANBUYyaTbHON o0Opa3oBaTenbHON TPaeKTOPHUH, CIOCOOCTBYIOLIEH
HoCIeAyIoneMy MpopecCHOHAIBHOMY CaMOOMPEACIEHUI0, B COOTBETCTBHUH C
WUHIUBHUIYaIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMU PErruoHa.

OO6uiee yuciIo YyacoB, OTBEICHHBIX HA U3y4YeHHE OUOJIOTMU Ha YriyOJIeHHOM
YpOBHE CpelHero ood1iero oopa3zoBanus, cocrapiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heziento), B 11 knacce — 99 vacos (3 yaca B HEJIETIO).

Ot16op opraHuzanMoOHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHS OUOJIOTUU
OCYIIIECTBISICTCS ¢ YU4ETOM CHENM(HUKU €ro COACpKaHHS W HANpaBIECHHOCTH Ha
OpOJODKEHNE OMONOrnyeckoro o0pa3oBaHUs B OpPraHM3alMsIX CPEIHEro
po¢eCCUOHAIBLHOTO U BBICIIEr0 00pa30BaHMUsL.

O0s13aTenbHBIM yCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJCHHUE JTAa0OPaTOPHBIX M TpaKTHYeCKuX pador. Taxxke ydactue
OOy4YaroIIMXCS B BBIMOJTHEHUH MPOEKTHBIX M Y4EOHO-MCCIEA0BATENHCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEAESeTCS YIUTEIEM Ha OCHOBE HMEIOIIUXCSI MaTEPHAIBLHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHHA.



COJEPXAHME OBYUYEHUA
10 KITACC

Conep:kaHue mporpaMMbl, BBIIEIEHHOE KYPCU80OM, HE BXOIUT B MIPOBEPKY
rocyaapcTBeHHou uroropoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHS
Owonornu.  buomormdeckue  HAyKM W HM3ydaeMble  MUMHU  TPOOJIEMEI.
DyHIaMEHTaIbHbIC, MPUKIAIHBIE W TOMCKOBBIE HAy4YHbIC HWCCIECAOBAaHHS B
OMOJIOTHH.

3HaueHue O6WoNIOruu B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIe ¢ Ouoyiorueld. 3HaueHHEe OWOJIOTUU B
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA: MEAUIIUHE, CEIbCKOM XO3SICTBE,
IPOMBILIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [lapsun, V.
l'apsen, I'. Mengens, B. 1. Bepnanckuu, U. 11. ITasnos, . 1. Meunukos, H. W.
Basunog, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, 1. K. benses.

Tabmuiet 1 cxembl: «CBsi3b OWOJOTMU C ApPyrMMH Haykammy, «Cucrema
OMOJOTMYECKHUX HAYK).

Tema 2. )KuBble cUCTeMbI U UX U3y4YeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHust Ouonioruu. CBOMCTBA >KHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, MJUCKPETHOCTb M LEJIOCTHOCTb,
CJIO0XKHOCTh W YIOPSAIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAMOOpPTaHU3ALIMA,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMU,
TKAHEBbIH, OpTraHU3MEHHBIMN, MIOIYJIAIIMOHHO-BUOBOM, AKOCHUCTEMHBIN
(OnoreoueHornueckuit), oOuochepHsiil. Ilpouecchl, NPOUCXOAAIIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKuW3Hb Kak (opMa CyIIEeCTBOBAHMS
Marepuu. Hayku, nzydaroiye >KMBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuyenue xuBbIX cucteM. Metonbl Ouosormueckoi Hayku. HaOmronenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3aIusl, MeTaaHau3. [loHsTre o 3aBUCUMOi 1
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanume skcrepuMeHnta. llocTtaHoBKa U
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonmornyeckux maHHbIX. OTIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI UWCKaXX€HUST pPE3yabTaTOB »JKcriepumeHrta. llonstue
CTaTUCTHYECKOr O TECTA.

JdemMoHcTpanuu



Tabmumplt u cxembl: «OCHOBHbIE TIPU3HAKU JKU3HWY», «buonornyeckue
cucrteMbD», «CBOWCTBAa JXUBOW MATEpUu», «YPOBHH OPTraHU3ALUU KUBOU
npupoab», «CTpoeHue KUBOTHOM KIETKW», «TkaHM MKUBOTHBIX», «CHCTEMBI
OpPraHOB 4YeJIOBEYECKOro opranusmay, «buoreornenos», «buocdepa», «MeTombl
V3YUYCHUS )KUBOU ITPUPOIBI».

OO6opynoBaHue: 1a00paTopHOE 00OPYIOBAHUE JIJIsl TPOBEACHUS HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonb3oBaHKWE PA3IUYHBIX METOJOB IMIPH
VU3YyYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KieTku

Knerka — crpykrypHO-QYyHKIIMOHAJIbHAS eAMHUIA >KuBoro. Kcropus
OTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJIOXXEHUSI COBPEMEHHOM KIIETOUYHON
TEOPUHU.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIMUS,
xpomatorpadus, MeKTpodope3, METOJ MEYEHBIX aTOMOB, IuddepeHiman-uoe
HEHTpUPYTrupoBaHUE, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOoHHasi MUKpockonusi. Koughoxanvrnas muxpockonus. Bumanvhoe
(npudicuzHenHoe) uzyuerue Kiemox.

JdeMoHCcTpanuu

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

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOIY, «DIEKTPOHHBIM MHUKPOCKOID,
«HMcTopust pa3BUTUS METOA0B MUKPOCKOIITUI.

OO0opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

IIpakTnueckas padora «/3yuyeHne MeETONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, snexrpodopes, auddepeHuANTbHOES ITEHTPUGYTHPOBAHUE,
[I1IP)».

Tema 4. XumMuueckasi Opranu3anus KJICTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPO3JIEMEHTHI.
Bopa u e€ posib kak pacTBOpUTENS, peareHTa, y94acTue B CTPYKTYPUPOBAHUU KIIETKH,
TeIoperyasiuuu. MuHepajibHbIe BEIECTBA KIETKHU, UX OMojoruueckas poib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonornueckue mnoiaumepsl. benkwu.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeakoBoi Mosiekyibl. [lepBudHas
CTpYKTypa Oenka, MentujaHas CBs3b. BTopuyHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukamuss — OeiaKoB.
buonornyeckue pynkmum 6enkos. Ilpuonut.



VYrneBoasl. MoHOCAaxXapuabl, 1UCaxapyibl, OJIUTOCaXapybl U MOJIUCAXAPHIBI.
O6mwmii 1naH CcTpoeHHs U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIMH YTIIEBOOB.

Jlumuael. 'uapodbunsHo-rHAPOdOOHBIE CBOMCTBA. Kitaccudukanus JTUNuI0B.
Tpurnmunepunsl, ¢ochomunuasl, BOCKH, cTepouabl. buonormyeckue GyHKIAH
aunuaoB. OO1Me cBOCTBAa OMOTOrMYECKUX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTH K
CaMO03aMbIKaHHUIO, MTOITYIIPOHUIIAEMOCTb.

Hyxkneunnossie kucnorsl. JJHK m PHK. CTpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpuanun xomrmuiementapaoctu. [Ipasmio Yapradda. Crpykrypa
JIHK — nBoitnas cniupanib. Mectonaxoxaenue u ouonornueckue pynkiuu JJHK.
Buaes PHK. ®yukuuu PHK B kietke.

Crpoenue monexkynsl AT®. Makpospruyeckue cBsizu B Mosekyie ATO.
buonornyeckue pynkunn AT®. BoccTtaHOBIIEHHBIE IEPEHOCYUKHU, UX (DYHKIIMH B
Kietke. /pyeue nykneozuompughocghamol (HT®D). CexsenupoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouonorus: OMOXUMHYECKHE U OMO(U3UYCCKUE HCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOnekyl. Mooeruposanue
CMPYKMypsl U QYHKYU OUOMONEKYI U UX KOMNIeKco8. KomnbvromepHuli ouzatin u
OpeanuyecKull CuHme3 OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

[Toptperst: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmunpl u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJeKysbl BOJbl», «BemiecTBa B cocTaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl OENKOBOW MOJEKYIbl», «CTpPOEHHE MOJEKYI
yrieBojioBy», «CTpoeHue MOJEKyl JunuaoB», «HyKIeuHOBbIE KHUCIOTHIY,
«Ctpoenue monekynsl ATO.

OO6opynoBaHue: XuMUYECKas 1Mocyia U 000py10BaHuUE.

JlabopaTopHasi padora «O0OHapyKeHHEe OCITKOB C TIOMOIIBI0O KaueCTBEHHBIX
peaKuuiny.

JlaGoparopuasi padora «/ccienoBaHue HyKJIEMHOBBIX KUCIIOT, BBIACICHHBIX
U3 KJIETOK Pa3IU4HbIX OPTAaHU3MOBY.

Tema 5. CTtpoenne u yHKIUN KIETKH

Tumnbl KJIETOK: dyKapuoThueckas U mpokapuorudeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



Crtpoenue npokapuoTudecKon kieTku. Kierounas creHka OakTepuil U apXew.
Oco0EHHOCTH CTpOEHMsI TeTepoTpO(HONM U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib NpOKapuoT B OMOIIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAHHUE dyKapUOTHUECKON KieTku. [1nazmMaruueckas
MeMmOpaHa (mia3manemma). CTpykTypa Iia3mMaTudeckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUECKyI0 MeMOpaHy: naccuBHbIN (quddy3us, odneryéunas
muddy3us), akTUBHbIM (NMEPBUYHBIA W BTOPUYHBIM aAKTUBHBIA TPaHCIIOPT).
[Tonmymponuitaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBOro Hacoca. DHIOIUTO3:
nUHONHUTO3, (aroruro3. Dk3omuto3. Knerounas crenka. Ctpykrypa u QyHKIHH
KJIETOYHOM CTEHKU pacTeHUH, rpuoOoB.

Huromasma. [{urozons. Llutockener. [IBuxenue nuroriazMel. Opranonabl
kJeTku. OyHOMeMOpaHHbIE OPraHOU bl KIETKU: 3H10I1a3Marudeckas cetsb (J11C),
annapar [ombIXu, JIMU30COMBI, HMX CTpOEHHME M (QyHKUUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAO0B KieTKH. CTpoeHHE TpaHyJISIPHOIO PETHUKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanyisipHbIN) SHAOIIIA3MATHYECKUI PETHKYIIYM.
CekperopHas ¢yHkuus annapara [onbaxu. Moougukayus Oenxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame I onvoscu. TpaHCIOPT BEIIECTB B
KieTke. Bakyosu pactutenbHbIX KieToK. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUU,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKUMHM MHUTOXOHApUM M 1uiactui. llepBuunsle,
BTOPUYHBIE U CIOKHBIC MIACTUABI (HOTOCUHTE3UPYIOMIUX DYKAPUOT. XIIOPOIIACTHI,
XPOMOIUIACTHI, JTIEUKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouabl kjieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUIOB KJICTKHU. Pubocomsl. IIpomedsicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIllIEUHBIE  KIETKH.
Axmunogvle KOMNOHenmvl HemblueyHblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHHE U JABUXKEHUE KIYTUKOB M pecHUYEK. MUKpOTpyOOUKHU
muToriasmel.  LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiamenRmamu u
muxpompyboukamu. Momophvie 6enku.

Anpo. O6onouka siApa, XpOMAaTHH, KapHOIUIa3Ma, SJIPBIILIKH, UX CTPOCHHE U
bynkuuu. SnepHbiii  OenkoBblii Matpukc. IIpocTpaHCTBEHHOE pacHoOKEHHE
XpOMOCOM B UHTEp(a3HOM slpe. Iyxpomamuu u cemepoxpomamunr. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuxa sdepHou 00010YKU 8 Mmumose. Sfoepmbiil
Mpancnopm.

Kinerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu



[Toptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KiIeTKn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTEeNbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHHE MPOKAPUOTHUUECKON KICTKH.

OOopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpEIapaThl OaKTEpHAbHBIX KJICTOK.

JlabopaTtopnas padora «/3yueHue CTpPOE€HHUS KIETOK Ppa3JIMYHBIX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yueHne CBOWCTB KICTOYHOM MEMOPAHBI.

Jlabopatopnas pabGora «MccrnenoBaHue Iuia3Moiid3a M JEIUIa3Moiik3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckas padora «/3yyeHne NBUKECHUS HUTOILIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellleCcTB M NMPeBpallleHNe JHEPTUH B KJIETKe

AccUMUITSALINA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepOoTpOodHBINA. YUacThe KHUCIOpOoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrnedeHue Kierku: npespamenue AT B
oOMeHHBIX Tporeccax. {depMeHTATUBHBIM XapakTep peakluil KJIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBONCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsr. Otnuunst GepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemkwu-
AKTUBATOPhI M OCNKU-UHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (PEpMEHTATHBHBIX
peakIui OT pa3Iu4HBIX (DAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKHX BelIeCTB B Kierke. DorocuHTes.
AnokcuzenHvlll u oxcuceHHwlii oomocunmes y odaxkmepuu. Ceemocobuparowjue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoImiacToB B mpouecce
dbotocunTeza. CBeroBas u TeMHOBas pa3bl. Pomoovixanue, Cs., Ca. u CAM-munol
gdomocunmesa. llponykTMBHOCTHh OTOCUHTE3a. BrusiHue pa3andHbIX pakTopoB Ha
CKOpPOCTh poTOCHHTE3a. 3HaUEeHUE (POTOCHHTE3A.

XEMOCHHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTpUPUITUPYIOIIUE OaKTEepUH, >KeIe300aKTepuH, CepoOaKTepUu, BOJOPOJIHBIE
OakTepun. 3HaYECHNE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE 4YEIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN OOIe3HEH.

AspoOHBIE OpraHU3MBlI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — 0ECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe oKuciaeHue, WM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpUi B
nporeccax ouonoruyeckoro okucieHus. [{uknnyeckue peakunu. OKUCIUTENBHOE
dbochopmmupoBanue. Iuepeus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszel. IlpenmyiecTBa a’poOHOro MyTH OOMEHa
BELIECTB Nepesi aHadpoOHbIM. D(H(PEKTUBHOCTh IHEPTrETUYECKOT0 OOMEHA.

JdemoHcTpanuun

[Toptperst: k. [lpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3», « IHEPreTUYECKUil oOMeH», «bruocuHTe3
oenkay, «CtpoeHue pepMeHTa», «XeMOCHUHTE3.

OO6opyoBaHue: CBETOBOM MHKPOCKOI, 0OOpPYIOBAaHHE JJISI MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pa6ora «/3yueHne KaTaIUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajiasbl)y.

JlabopaTtopHass padora «M3yueHne ¢GEepMEHTATUBHOTO PACIICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KIETKAX).

JladbopaTopuass padora «CpaBHeHue mpoiieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKECHUS U JIBIXAHUS.

Tema 7. HacaeacrBenHast uHGoOpMalMs M peaju3anus eé B KieTKe

Peakuuu mMarpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHOU uHpopmaluu. ['eHeTnueckuit
KOJ, €ro cBoMcCTBa. TpaHckpunuus — Marpuudblii cuHTe3 PHK. IlpuHnmmne
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBusi 6uocuntesa Oenka. KomupoBanume amuuHokucior. Poms pubGocom B
OnocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
POKApUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzMbl IKCNPECCUU 2€HO8
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuuss 0OMEHHBIX
npolieccoB B kieTke. KieTouHnslit romeocras.

Bupycel — Hekiierounbie GOpMbI JKU3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IOPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuo(aroB. JKusHenHbili YUKl
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanHckpunyus, peeepmasd, uHmezpasd.

Bupycusbie 3a0omeBanus yenoBeka, xKuBOTHbIX, pacteruit. CIT1J[, COVID-19,
COIIMAIbHBIE U MEIUIIUHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6onvuux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvle pyukyuu denxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmunpl U cxembl: «buocunre3 Oenkay, «'eHeTHUECKUN KOI», «BUpYCBI»,
«bakrepuodaru».

IpakTnueckas padora «Co3iaHue MOJIEIIA BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsii 1ukin, ero mnepuoabl W peryisiuusa. Wurepdaza u  MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpOTEKaromux B uHTepdaze. [loaroroBka KIeTKH K
neneHuto.  I[lpecuHrerndeckuii  (MOCTMUTOTUYECKHI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) Ieproibl UHTEpP(]a3bI.

Marpuunsiii cunte3 JIHK — pennukaums. [lpunnunsr perumkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTHUIAPAJIEIbHOCTb.
Mexann3m pemukanuu JIHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u

TenoMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTull. JUmimouaHsldi u
rarionIHelii - Habopel  XpoMocoM. ['omonormunsle Xxpomocombl. IlomoBbie
XPOMOCOMBI.

Jlenenne kietku — MuTo3. CTaauy MUTO3a U IPOUCXOISATINE B HUX MTPOIIECCHI.
Tuner Muto3a. KaproknHes v mUTOKMHE3. broornyeckoe 3Ha4YCHUE MUTO3A.

Perynsanust mutoTHueckoro Iukiaa KieTku. [Iporpammupyemasi KierodHas
ru0enb — anomnTo3.

Knerounoe sapo, XpoMocoMbl, (YHKIIMOHATbHAs TEHOMHKA. MexaHnusmobl
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kiemox. «l{ugpposas
K1emKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKLU.

JdeMoHCcTpanuu

Tabmuiet u cxembl: «KU3HEHHBIH UK KIETKH», «Muto3», «CTpoeHmE
xpomocomy, «Pernmukanust [JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJI€TKaxX
KOPEIIKa JTIYKa.

JlaGoparopHast  palora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOITpernapaTax».

JlabopaTtopHas padora «HabmoneHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHU3MOB

buonoruyeckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJICTOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOSHUS U )KU3HEACATETHHOCTH OJJHOKICTOYHBIX OPTaHI3MOB.
bakTepun, apxeu, OJHOKJICTOYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThl. KolOHMambHbIe OpraHU3MBI.



B3anMoCBsA3p 4YacTel MHOTOKIETOYHOIO OpraHu3Ma. [KaHW, OpraHel H
cucTeMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKAHEH: 00pa3oBaTeIbHasI, TOKPOBHAS,
POBOJIAIIAs, OCHOBHAsl, MexaHuueckas. OCOOEHHOCTH CTpoeHUus, (PyHKIUA u
PAacnoIOKEHUS TKAHEW B OpraHax pacTECHUM.

TkaHu KUBOTHBIX U YEIOBEKA. THIBI KMUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOEHUs, (PYHKIUU WU
PAacoJIOKEHUS TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacteHuid. Opranbl U
CHUCTEMBI OPTaHOB KHWBOTHBIX U 4YeioBeKa. DYHKIIMUA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIJIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIil 1 BHyTpeHHUH cKeneT. CTpOeHUE U TUTIbI
COEIMHEHUS KOCTEM.

JIBm>keHue  opraHu3moB.  J[BMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUIHOE, KTYyTUKOBOE, pecCHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX pPACTEHUM:
TPONU3MBl M HACTUHU. JIBH)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieuyHas cuctema. Pedrekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3zmos. [lornoieHue Bobl, YIJIIEKUCIOr0 ra3a i MUHEpallbHbIX
BEIIECTB  pacreHussMU.  [lurtanume  XUBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOUHOE TnuuIeBapeHue. [IuTaHue MO3BOHOUYHBIX >XUBOTHBIX. OTaebl
MUILIEBAPUTEIBHOrO TpakTa. [lumeBapurensHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactenuil. J{prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npIxanue. /[pIxarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe Apixanue. JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHas cucreMa 4YejnoBeKa. MeXaHu3M BEHTWIILUMH JETKUX Y NTUL U
MIIEKOTIUTArONuX. Perymsmus npixanus. J{prxatenbHbie 00BEMBI.

Tpancnopt BemiecTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUHU.
TpaHcnopt BewmecTB y KHUBOTHbIX. KpoBeHocHas cucreMa W €€ Oprasbl.
KpoBeHocHasi cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCYJbI U KpoBb. Kpyrum kpoBooOpailieHusl. IBOIIOLHUOHHbBIC
YCJIO)KHEHUSI CTPOEHHUS KPOBEHOCHOW CUCTEMBbI MMO3BOHOUYHBIX JKMBOTHBIX. Pabora
cepaua U e€ peryssiusl.

Brinenenue y opranu3mos. Beienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranbel BblaeneHus. OunbTpauus, CeKpeuus u
oOpaTHOe BcachlBaHHWE KaK MEXaHM3Mbl pabOThI OpraHoB BbifeneHUs. CBs3b
IIOJIOCTU TeJla C KPOBEHOCHOW M BBIICIUTEIBHOM cUCTeMaMU. Bblnenenue y



NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Ilouku. CtpoeHue n (pyHKUIMOHUpPOBAHUE
Heppona. OOpa3oBaHME MOUYH Y YETIOBEKA.

3ammra y OpraHM3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3moB. CHoOpsl
OakTepuii U MUCTHI MPOCTEHIIHX. 3aluTa Y MHOTOKJIETOYHBIX pacTeHuit. Kyrukyna.
CpencTBa macCUBHOM U XUMHUYECKOH 3alTUThl. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot OonesHed. MmyHHast cuctema dyenoBeka. KieTouHblil u
TYMOPAJIbHBIA UMMYHUTET. BpokAEHHBIH W TPUOOPETEHHBIN CcrHenupUIeCKui
UMMYHUTET. Teopus KIOHAJIbHO-celneKTUuBHOro ummynurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MOB. Posib BPOKIEHHOTO
UMMYHUTETa B PA3BUTHH CUCTEMHBIX 3200JI€BaHU.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apaxumMocTs U peryisinus y pacTeHUM.
PocroBble BelecTBa 1 X 3HAYCHHE.

HepBhass cucrema u peduieKTOpHasi peryisiius y S>KMBOTHbIX. HepBHas
CUCTEMA U €€ OTAEIbl. DBOJIFOLIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIEIBl TOJIOBHOI'O MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexTopHas nyra. bezycioBHble U yciI0BHBIE pedIeKCHhI.

['ymopanbHas peryisauus U SHIOKPUHHAs CUCTEMA JKMBOTHBIX U UYEJIOBEKA.
JKeine3bl 3HIOKPUHHOW CUCTEMBI U KX TOPMOHBI. /[eicTBrE rOpMOHOB. B3anmMoCBsI3b
HEPBHOW M SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cuctema.

JemoHcTpanumn

[Toptper: U. I1. [TaBnos.

Tabmauubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE
Bogopocian», «bakrepun», «lIpocrenmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHoOB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOIs,
«CTpoeHue JHUCTOBOM MmIacTUHKNY, «TkaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremay, «JlpixarenbHas

cucrema», «HepsHas  cucrema»,  «Koxa»,  «MbplledyHas  cUCTEMay,
«BplenuTenbHas cucCTEMa», «JHIOKPUHHAas cHucTeMay, «CTpOEHHE MBIIIIBDY,
«UmmyHnurer»,  «Kumeynomonoctuele», «CxeMa  NHATaHUSA  PaCTEHUN,

«KpOoBEHOCHbIE CHUCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUIAPHI»,
«CTpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHE OKIEBOro 4depmsi», «HepBHas
cuctema poeio», «HepBHas cucrema Jrymku», «HepBHas — cuctema
npecMmbikaronuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MiIeKonuTaronux», «HepBHas cucrema uenoBekay, «Pediekcy.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIECTOYHBIX
OpPraHU3MOB, MUKPOMpENapaThl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIMU



HACEKOMBIX, UIJIOKOXHUX, *KUBbIE IK3EMIUISIPhl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHuid pas3HbIX OTHENIOB, BJIAXHBIE MpenapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHUE I IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs KpaxMalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALU OIBITOB IO U3MEPEHUIO KUZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENIbHBIX JBUKEHHI, MOJIENIA FOJIOBHOI'O MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JladbopaTopHas padora «/3yyeHue TKaHEeH pacTEHUI.

JlabopatopHas paGora «/3yueHne TKaHEH )KUBOTHBIX».

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

dopMbI pa3MHOKEHHUS OpTraHU3MOB: Oecrionoe (BKIIOYas BETETATUBHOE) W
nojgoBoe. Buael  Oecnosioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISLIMS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pa3zmHokenue. IlonoBbie kieTku, win ramersl. Meito3. Craguu
Mmeiosa. [loegenne xpomocom B Merno3e. KpoccuHrosep. bHOnoruueckuii CMbICi
Meio3a W TIOJIOBOro mporecca. Melo3 W €ro Mecrto B JKU3HEHHOM IIMKJIE
OpPTraHu3MOB.

[IpenzaponsimieBoe pazputue. ['aMeToreHe3 y >kMBOTHBIX. 110710BBIE JKETE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOrUsl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 21agHbIX NPoOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopgoeenesa. Craguun >MOpHOTreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). [JpoOnenme. Tumbsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposanunoe Opobnenue. bnacmyna, munol
onacmyn. OCoOCHHOCTH JpPOOJICHUST MIICKOMUTAIONMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpymsinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTeW pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS WHIYKIUA).
3akilaika TIUlaHa CTPOCHUS JKMBOTHOTO KakK  PE3yJbTaT HMEPAPXUUECKHUX
B3aUMOJICUCTBUI TE€HOB. BrusiHue Ha >MOpPUOHANIBHOE pa3BUTUE PA3IUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ wmeramopdo3oM Yy OECIO3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bBHONOrMYeckoe 3HAYEHUE MPSAMOTO W HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B MpUpoAe. Tumbl pocta KUBOTHBIX. DakTopbI
PETYISAIMU POCTA )KUBOTHBIX U YenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA



y KUBOTHBIX U 4esioBeKa. [lepuoapl oHTorenesa yenoBeka. CTapeHHE U CMEPTH KaK
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smuoxkenne u passutue pacrteHuid. ['amerodputr m cnopodut. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHui. OOpa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes
y pacteHuid. OII0I0TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOe
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHuE U PA3BUTHE CEMEHHU.

MexaHU3MBbI PETYNSLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toprpetsr: C. I'. HaBamun, X. [Ineman.

Tabmunpl U cxembl: «BereraruBHoe pa3MHOXKeHHE», «Tumel Oecrooro
pa3sMHOXEHUsD», «Pa3MHOXKEHHE XJIaMHJIOMOHAJb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3MHOXeHUE THAPBY, «Meho3y, «XpoMocoMbly, «I'amerorenesy», «CtpoeHue
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CcTaauu OHTOreHesza», «lIpsmoe wu
HelpsAMoe pas3BuTue», «Pa3BuTue MaNWCKOro xyka», «Paszsutue capa”umy,
«Pa3BuTue nArymku», «J/{BoiHOE OIJIOAOTBOPEHHE Y LIBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYAOJIbHBIX pacTeHUi», «KM3HEHHBIN LUK
MOPCKOU KamyCThI», « KU3HEHHBIA LUK MXa», < KU3HEHHBIN HUKJIT MATOPOTHUKAY,
«KHW3HEHHBIN IMKJI COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UJI0B, MOJAENb «L UK pa3BUTHS JATYILIKHA.

JlaGoparopHasi padora «3ydyeHue cTpoeHHs MONOBBIX KIETOK HA TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJICTBA 3apOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOMXKEHHS BBICHINX
pacTEHUN».

Tema 11. I'eHeTMka — Hayka 0 HAaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poib O0T€UECTBEHHBIX YUEHBIX B PA3BUTHUU T'€HETHUKHU.
Pa6oter H. K. KonsrioBa, H. U. BaBunoga, A. H. benosepckoro, I'. JI. Kaprieuenko,
10. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE€ TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHA, JOMWHAHTHBIA M PELECCUBHBIN
NpU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTASI JIMHUSI, THOPUIBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METO/ABl  TEHETUKU: THOPUIOJIOTUYECKUHM,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JdemoHncTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxeMbl: «MeTobl TeHETUKIY, «CXEeMbl CKPEITUBAHUS.

JladbopaTopHast padora «J/Ipo3odmma Kak OOBEKT TI'€HETHYECKHUX
HUCCIICIOBaHUM Y.

Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
ennHooOpa3usi THOpUAOB mepBoro nokoseHus. [Ipasuno nomuanpoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUIeHUsl MpU3HAKoB. LluTonornyeckre OCHOBBI
MOHOTHOPUTHOTO CKpEIIUBaHus. [ MoTe3a YuCTOTHI ramer.

AHanusupympouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmernnienre npru3HakoB MpHU HEMOJTHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHiensi — 3aKOH He3aBUCUMOT0
HaCJIeI0BaHUs MPU3HAKOB. [{UToI0rnyeckre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cuemennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJIEIOBAHWE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXAY TIeHaMu. XPOMOCOMHas
TE€OpHUs HACIEACTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAaHU3M OIPEAEIEHUS MOJIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbid mos. ['eHermueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMOIeNCTBUE HEAJUICIbHBIX TI'€HOB.
KommnementapHocts. Onmcras. [lonumepusi.

['eHeTnueckuil KOHTPOJIb PA3BUTHA PACTCHUN, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOIOTMYECKUX  MPOILIECCOB, TOBEAEHUS M  KOTHUTUBHBIX  (DYHKIIMIA.
['enernueckre MexaHU3Mbl CUMOUOTEHE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO35IMH — MHUKpOOUOM». ['eHeTHuuecKHue acmeKThbl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHON MH(POpMAIIMU B MOKOJICHUSIX KIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuuel u cxemsl: «llepBrlif 1 BTOpoil 3akOoHBI MeHnens», «TpeTuil 3akoH
Mengens», «AHAUIM3HPYIOUIEE CKpelIMBaHUE», «HemoiHoe JOMUHUPOBAHUEY,
«CueruieHHOE Haclie/loBaHUE TPU3HAKOB Yy Jpo30puibly, «['eHeThka Imonay,
«Kapuortun uenoBeka», «Kapuotun apozodunbr»y, «Kapwotum —OTHIBDY,
«MHOX€ECTBEHHBIN ajuienn3M», «B3auMo1eiicTBHE TEHOBY.

OGopynoBaHue: MOJeIb IS JEMOHCTpPAllUM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHMS M PACIICIJICHUS TMPU3HAKOB, MOJENb IS
JEMOHCTPAllMM 3aKOHAa HE3aBUCMMOIO HACIIENOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAIMU CLETUIEHHOTO HACIEAOBAHUS IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «J{po3zodumnar.

IIpakTnueckass padora «V3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO
CKpEIINBAHUS Y IPO30PUITBIY.

IpakTnueckas  padora  «M3ydyeHue  pe3yabTaTOB  JUTHOPHUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna u cpenbl npu  (GopMUpoBaHMHM (DEHOTHTIA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
W3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACIECICTBEHHAS.

MonudukanuonHas W3MEH4YMBOCTh. Poib cpeasl B (opMUpPOBaAHUU
Momu(PUKAIMOHHON M3MeHunBOocTH. HopMa peakiuu mpusHaka. BapwarnmoHHBIH
pan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa MOAu(pUKaIMOHHOU
U3MEHYHUBOCTH.

I'eHoTnMUeckass N3MEHYUBOCTh. CBOWMCTBA T€HOTUITMYECKON N3MEHUUBOCTH.
Buibl reHOTUTTMYECKOI M3MEHYNBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHAS.

KomOunaTuBHas u3MeHYMBOCTH. Meio3 M MOJOBOM MpPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYUBOCTH. POJIb KOMOMHATHBHOW M3MEHUYMBOCTHU B CO3/IaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Mpejesiax OJJHOTO BUA.

MyranmoHHass HW3MEHYMBOCTb. BuHIbBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UWHAYUHUPOBAHHbICE MyTallMd. SaepHble U
HMTOILIa3MaTuyeckue myranuu. CoMaTUyecKue W TMOJIOBbIe MyTaluu. [IpuyunHbI
BO3HUKHOBEHUs MyTauui. MyrareHel W WX BJIWSAHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHX PSJI0B B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBunioB). BHesnepHas u3MeHYUMBOCTH U
HACJIEACTBEHHOCTb.

Onuecenemuxa u dNUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
HAc1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumpelr w cxeMbl:  «Buasl u3MeHUMBOCTHY», «MoaudukaruoHHas
W3MECHUYHUBOCTBY, «KomOuHaTUBHAS H3MEHUYUBOCTbB, «Meiio3,
«OmnonorBopeHuey, «I eHernueckue 3a001eBaHus YeloBekay, « BUibl MyTanuii».

OO6opynoBaHue: >XKMBbIe U TepOapHbIe HK3EMIUISIPHl KOMHATHBIX PacTEHUM,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGoparopHast padora «HccneqgoBanue 3aKOHOMEPHOCTEN
MOAUGUKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHMe BapuUallMOHHOTO psjga U
BApPUALIMOHHOU KPUBOW.



IIpakTnueckass padora «Myrauuun y Jpo3opuiabl  (Ha TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eneTnka 4esioBeKka

Kaprnotun yenoseka. MexnyHapoaHas IporpaMMa MCCIEIOBAaHUS T€HOMaA
yenoBeka.  Meroasl  M3ydeHusT TEHETMKM  YEJIOBEKA:  I'€HEAJOIMYECKHM,
OJM3HEIIOBBIH, LIUTOr €HETUYCCKUM, MOMYJIIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE OnpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[TI[P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YelloBeKa. | €HHBIE 1 XPOMOCOMHBIC
00Je3HM yenoBeKa. boJIe3HM C HaCleICTBEHHOW MPeapacioNoKEHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'€HETUKHU B MPEJOTBPALICHUH U JECYEHUU I'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTHYeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBbBIE
KJIETKA. [[OHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (QakTopbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YeENOBEKAa K
¢u3nyecKkoMy U XMMHUUECKOMY 3arpsi3HEHUIO OKpYyKarollen cpespl. I'eneTnueckast
IIPEAPACTIONOKEHHOCTD YENOBEKA K MATOJIOTHSM.

JdemoHcTpanumn

Tabmuiel u cxembl: «Kapuotun denoBeka», «MeToabl U3yUYeHUS TEHETUKH
yenoBeKkay, «I eHeTnueckue 3a00JIeBaHUs YEIOBEKaAY.

IIpakTuyeckas padora «COCTaBICHHUE U AHAIN3 POITOCIOBHOMNY.

Tema 15. Cesrekuusi opranusmMoB

JlomecTHKaLus U CEIEKIHs. 3ap0KICHNE CEIEKIIMU U JJOMECTHKALUU. Y UEHUE
H. U. BaBunoBa o LleHTpax NpOMCXOXIEHUS M MHOrooOpasus KyJbTYPHBIX
pacrenunii. Poip cenexkunu B CO31aHUM COPTOB PACTEHUM U IOPOJ KUBOTHBIX. CopT,
opoja, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEACTBEHHOW U3MEHUYUBOCTH
H. U. BaBusoa, ero 3HaueHue Jjis CEISKIIMOHHON pabOTHI.

Metonbl ceneKUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHbBIN. Jrarnbl KOMOUWHAIIMOHHOMN CeJICKIIUU. HUcneiTanue
npou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMotbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  paloThI.
PagnanoHHBIN U XUMUYECKUM MyTareHe3 Kak MCTOYHUMK MYyTalMi y KyJbTYPHBIX
¢opm opranuzmoB. lcmnonab3oBaHHE TE€HOMHOIO PENAKTUPOBAHUS W METOJ/IOB
pexomOuHaHTHRIX JIHK 17151 monmyueHus ncxolHOT0 MaTepuaa Jijisi CENeKInH.

[Tonyuenue MIOJINTUIONTIOB. BuyrpuBunosas ruOpuIn3aLysl.
bnuszkopoacTBeHHOE — CKpelllMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpeliuBaHue, win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuuu. OtnanéuHas ruOpunusauus. [Ipeogonenue Gecruonus



MEXBUAOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUAY.

CoxpaHeHre U U3y4eHUe FTeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JTUKUX POJIAYEH ISl CO3/JaHUSI HOBBIX COPTOB U THOPHUIOB CENbCKOXO03SIMCTBEHHBIX
KYIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX  JCUBOMHBIX 6 UYelsax YIAVYUleHUs
CYyuecmayowux u co30aHusi HOBbIX NOPOO0, JUHULU U KPOCCOB8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MEeMOO08 HAYUHbIX UCCAe008AHUU, NepedosbliX uoel u
NepCneKmuGHbIX MexHOI02Ul.

JdemoHcTpanuun

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl ¥ cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT000pa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHOM MU3MEHYMBOCTH,
«Metogsl cenexkuuny, «Otnanéunas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHue METOI0B CEIECKIIUU PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHHII».

Ikekypeusi «OCHOBHbIE METOJIBI M JOCTHXKEHHUS! CENIEKIMM PacTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO3SMCTBO, B JabopaTopuio
arpOyHHMBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHoJI0THS U CHHTETHYECKAsA OMOJIOTUS

OOBeKThl, HUCIOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHONOTUsA: XJIeOOMeueHrne, TMONIYyYEeHUE KHUCIOMOJIOYHBIX  IPOIYKTOB,
BuHOAENe. Mukpobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOMOIOTHUYECKHUX
TexHosiorui. [Ipon3BocTBO O€nKa, AMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJIYYEHHUS] OPraHU3MOB M MX KOMIIOHEHTOB,
CoJIep KalllUX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.

Knerounas unxkeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTEHUN U
#®UBOTHBIX. Kpuobanku. Comarudeckas ruOpuaM3anvds W COMATHYECKUU
smbOpuorene3. lcnonb30BaHWE TaruIOWAOB B CENEKIMU pacTeHui. [lonyyenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3zosanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MeouyuHe. VICKyCCTBEHHOE OIUTIOJOTBOPEHHE. PeKOHCTpYKIMs
SMIEKIIETOK U KIOHUPOBAHUE JKMBOTHBIX. METON TpaHCIUIAHTALUH SIEp KIETOK.



Texnonocuu 0300posnenust, KyibmueUpOBanUs U MUKPOKIOHANbHO20 PA3MHONCEHUS.
CeNbCKOXO03AUCTNBEHHBIX KYAbMYP.

XpoMOCOMHass U TeHHasi WHXeHepusd. VICKYyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mparnceennwvix opeanuzmos.
JlocTH>KEeHUs ¥ TEPCIIEKTUBBI XPOMOCOMHOM M T€HHOU UHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOIEMbl TCHHOW UH)XCHEPUH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. TTHP-
JTUarHoCTHKAa. MeTaOoJIOMHBINM aHalM3, TCHOIICHTPHUYECKUM aHaIu3 IMpoTeoMa
YEIOBEKA JUISI OLUEHKHA COCTOSIHHMS €ro 310poBbs. lcmoib30BaHHWE CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Ououmkenepus mang  pa3paOoOTKu
(GbyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTHUU TpEXMEpHOro OwonpwHTHHTa u ckaddonauara
JUISL pEICHHUS 3a/1a4 IEPCOHATIM3UPOBAHHON MEIUIUHBL.

Co3anue BEKTOPHBIX BAaKIMH C IEJIbI0 O00eCleueHus] KOMOWHHUPOBAHHOM
3amuThl OoT Bo3Oyauteneid OPBU, ycraHoBieHue MONEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00J1€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuiel 1 cxembl: «/cmonb30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pou3BOJICTBEY, «KileTouHas uHxxeHepus», «I'eHHast HHXXEHEPUs».

JlabopaTopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOTUN.

IIpakTuueckas padora «llonydeHrne MOJTOYHOKUCITBIX IPOTYKTOBY.

Ikckypeusi  «buorexHonoruss — BakHEHIIas MPOU3BOJWTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTUUECKOE TPOU3BOICTBO)Y.

11 KIJACC

Tema 1. 3apo:knenue W pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUN B
OomoJioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBrkynue cuiabl 3Boionuu BuaoB no Y. J[apBuny (BbICOKasi MHTEHCUBHOCTD
pa3MHOXXEHUSI OpPraHM3MOB, HACJIEJICTBEHHAas W3MEHYMBOCTh, OOphOa 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrerndeckoir Tteopun sBomtonmu (CT3). Hedrpanbhas
Teopus HBomonuu. CoBpeMeHHass DBOJIOIMOHHAS  OWonorusi. 3Ha4YeHUE
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHncTpanuu



[Toptpetsr: Apucrorens, K. Jlunnei, K. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Krosee, Y. Hapeun, C. C. YerBepukos, U. 1. llImansraysen, [Ix. Xonaenn, /. K.
benses.

Tabnuiel u cxembl: «Cuctema xuBoit ipupoas (o K. JIunuero)y, «Jlectauna
XKUBBIX cymecTB (1o Jlamapky)», «Mexanuszm HOpMUPOBAHUS PUCTIOCOOTCHUHN Y
pacTeHuii u )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra myremectBust Y.
HapBuna», «Haxonku Y. [apBunay, «®Dopmbl O0OpbOBI 3a CYIIECTBOBAaHHUEY,
«[Toponbr TomybOei», «MHoroobpasue KyabTYpHBIX (OpM KarmycThl», «Iloposbl
JOMAILIHUX >KUBOTHBIX», «Cxema o0pa3oBaHHs HOBbIX BHJOB (mo Y. JlapBuny)»,
«Cxema COOTHONIEHHUS ABWKYIIUX CHJI H3BOMIOLMNY», «OCHOBHBIE TOJIOKECHUS
CUHTETUYECKON TEOPUH IBOJIOLUN.

Tema 2. MUKPO3BOJIIOIHA U €€ Pe3yJIbTATHI

[TomynsAmust Kak 3JIeMEHTapHas €AWHULIA SBOJIOIUA. COBPEMEHHBIE METOMBI
OLICHKM T'€HETUYECKOTro pa3Hoo0pa3us W CTPYKTypbl nonyisuuil. M3MmeneHue
reHooHJa TOMYJISIMU KaK DJIEMEHTApHOE SBOJIONHUOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitHOepra.

OneMeHTapHble (PaKTOpbl (IABUKYIIHME CHIIBI) 3BOMIOUMHA. MyTallMOHHBINA
nporecc. KomOuHaTtuBHas u3MeHYUMBOCTh. [lpeiid reHOB — ciy4ailiHbIe
HEHAIPaBJICHHbIC U3MEHEHHSI YaCTOT aJljiesield B momysinusax. JddexT ocHoBartes.
Opgexm oOymuinounoco eopaviuka. CHUdCEHUe 2eHemUYecKo20 pasHO0Opa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opetigha eenos 6 6oNbUIUX U MATBIX

NONYAYUSIX. Murparuu. W3onsmus TIOTTYJISITIHIA: reorpaduyeckas
(mpocTpaHCTBeHHAs ), Onosiornueckas (pernpoayKTUBHas).
EctectBennblit oTO0p — HampaBistommii  Qaktop sBomonuu. DPopmbl

€CTECTBEHHOI0  OTOOpa:  JBIXKYIIMKM, CTaOWIM3UPYIOIIMMA,  pa3pbhIBaIOLIUI
(am3pynrtuBHbIi). [lonoBoil oT6Op. BO3HUKHOBEHHE M 3BOIIOLUSA COLMAIBHOTO
NOBE/ICHUS )KMBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE NpUCTIOCOOIEHUN Y OPraHu3MOB. ApoMop(}O3bl U UANOAJANTALINH.
[Tpumeps! mprcnocoOIeHnil y OpraHu3MoB: MOp(oIoruieckue, (pru3noaoruiecKue,
onoxuMmuueckue, mnoBeAeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u crpykrypa. BuumooOpazoBaHue Kak pe3yJbTar
MUKpo3BomoIMK. M3onaumsa — ximoueBoill (axktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHUS: aJIONATPUYECKOE (reorpaduueckoe),
CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIONuAU3aIHS,
rubpuauzanus). JJIMTeIbHOCTh BOJIIOLIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.



Ponb 3BOMIOLMOHHON OMONOrMH B pa3pabOTKE HAyYHbIX METOAOB COXPAHEHUS
O6uopazHooOpa3usi. MUKpPOIBOJIONUS U KOIBOJIOIHUSA MApa3UTOB U HMX XO35ECB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUYUBOCTU K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEU.

JdeMoHCcTpanuu

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

Tabmuupl U cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxymme
CWJIBl ABOJIFOLUUY, «IJKOJIOIMUECKash M30JSIUUs MOMYJSLUNA CEeBaHCKOM (hopenn»,
«["eorpadrueckast U30IAUSA TUCTBEHHULIBI CHOMPCKOM 1 IMCTBEHHUIIBI 1aYPCKOM»,
«ITonmynAMOHHBIE BOJIHBI YUCIEHHOCTH XUIIHUKOB M KeEPTB», «CxeMa JAeicTBHS
€CTECTBEHHOTO 0TOOpay, «@opMbI 00pKOBI 3a cyliecTBOBaHUEY, «HTYyCTpHATbHBII
MenaHu3sM», <«OKuBble — Hckomaembie»,  «IlOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemymnpexnaromas oKpacka >KHUBOTHBIX», «DU3HONIOrHYECKUE
agantamuuy, «lIpucrocOONIEHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBbHOCTHY,
«Kpurepuu Bumay, «Bunasl-nBoiHukn», «CTpyKTypa BUuaa B mpupoie», «CrnocoOs
BU000pa3oBaHus», «I eorpaduueckoe B11000pa30BaHue TPEX BUIOB JIAH bIILIEH,
«IKOJIOrM4YecKkoe BU000pa3oBaHME BUAOB CUHULY, «IlOJUIUIOWIBI pacTEHUID»,
«KamycTHO-peieunbIit THOpUI.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepelt ¢ mpuMepaMu pa3IMuHbIX IPUCTOCOOIECHUM, yydesia MTUIl U 3Bepei pa3HbIX
BUJIOB, repOapuu pacTeHui OJM3KUX BHUJAOB, OOPa30BABIIMXCA Pa3IMYHBIMU
CIOCOOAMHU.

JlabopatopHas padora «BpIsiBI€HNE N3MEHYMBOCTH Y 0COO€H OJTHOTO BUIAY.

JladbopaTopHuas padora «[Ipucnoco0ieHus OpraHu3MOB U UX OTHOCUTEIbHAS
1EJ1eCO00Pa3HOCThY.

JlabopaTtopunas pabora «CpaBHeHHE BHUJOB 10 MOP(POIOTHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3Bo/ouus u eé pe3yabTaThl

Merongel u3ydeHHS MaKpol’BONOLMHU. [laneoHTonornueckue  METOABI
u3yueHusi odBomouuu. Ilepexonnbie QGopmMbl U QUIOr€HETUYECKHE Psibl
OpraHU3MOB.

buoreorpaduueckue meronapl u3ydeHus spoaouud. CpaBHeHue Quopsl U
dayHbl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obGnactu 3emud. Bunbl-
DH/IEMMKH U PEJTUKTBHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIbHO-MOP(OIOrHYECKHE METOJbl MU3YyUYEHHUS
BOMMIOIMKU. ['eHeTMueckue MEXaHU3Mbl DSBOJIOLMM OHTOr€HE3a M MOSBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PyaumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,



OMOXMMHUYECKUE U MAaTEMAaTUYECKUE METO/Ibl U3YUEHHSI SBOJIIOLMH. [ OMOJIOrnYHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIIOT€HETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMU U HBOJIIOIMSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBwiia) 3BOMOUMH. [Ipunyun cmenvl QyHKYU.
HeoOpatumocTs sBomonnu. ApantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB
ABOJTIOIU Y.

JdemoHncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. ['ekkens.

Tabnumpr 1 cxembl: «PUIOTEHETUYECKUI PAJ JIOMATN», «APXEONTEPHUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanbr»y,  «Punuoduter»,  «CemeHHbIE
nanopoTHUKW», «buoreorpadguueckue 30HbI 3emin», «/Ipeiid) KOHTUHEHTOBY,
«PenukTel», «HauanpHble cTaguu 53MOPUOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M aHAJOTMYHBbIE OpraHbl», «PyIuMeHThI,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0OOpbl YEJIOBEKAa MW IIUMMaH3e», «l JaBHbIE
HanpaBJIEHUs 3BOIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLIUI.

O6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJISHKM HCKOMAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble rumore3bl NpPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHaydHble TpeCTaBICHUS O 3aPOKIECHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannannanmy, JI. [Tacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHU4eCKOU HBOJIIOLUU. [InanerapHas
(reomoruyeckas) SBOMIONUA. XHUMHYECKas OBOMIONUSA. AOHOIC€HHBIM CHHTE3
OpraHu4eckux BemecTs Hu3 Heopranudeckux. Omeir C. Mwmwmepa un I'. Opn.
O6pazoBanue noaumepoB u3 MmonomepoB. Koanepsarnas runore3a A. M. Onapuna,
rumnoTe3a mnepBu4Horo OynpoHa Jk. XomngeiHa, reHerwueckas rumore3a [
Ménnepa. PubGozumbl (T. Yex) u runoreza «mvupa PHK» VY. TI'mnbepra.
dopmupoBaHue MEMOPaH U BOZHUKHOBEHUE MPOTOKIIETKU.

Hcropus 3emin 1 MeToabl €€ n3ydueHus. Fickoraembple OpraHnyecKHe OCTATKU.
I'eoxponosoruss u e€ Meroabl. OTHOCHTENbHAA W AOCOJIOTHASE T€OXPOHOJIOTHS.
['eoxpoHosioruueckas mKaisa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavanbHble 3rTanel opraHudeckodl sBosronuu. IlosBieHue © 3BOIIOLHUS
HEPBBIX KJIETOK. DBOJIOLUS MeTabonu3ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaproThl 1 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuor (CUMOMOreHe3). DBOIIOIUOHHOE IPOUCXOKACHUE
BUpPYCOB. [IponcxokneHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'pyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 9Tallbl BOJIONMM BbICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrtennii. Bpixox pacremnit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTeHUM W
3aBoeBaHMe UMK cymu. CeMmeHHble pacTeHus. [IpoMCXOXKIEHHE IBETKOBBIX
pacTECHUM.

OCHOBHBIE 3Talbl JIBOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KHUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUnoB. [lepBbie XOpaOBbIEC )KUBOTHBIE. JKU3HBb B BOJE. DBOIIONUS MO3BOHOYHBIX.
[Ipoucxoxaenne amubuii u pentuiauil. [IpoucxoxaeHue MIEKONUTAIONIUX H
ntun. [lpunmun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

Pazputne xu3Hu Ha 3emie MO ’pamM W IEpUOAAM: apXxel, MPOTEPO30M,
najxeo30i, Me3030M, KaiftHo30M. O0I1ast XapaKTepUCTHKA KIIMMAaTa U T€0JIOTMYECKUX
nporteccoB. [losiBeHne U paciBeT XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro ycJIOBHUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPAHUSI — IKOJIOTMUYECKUE KPU3UCHI Mponuioro. IIpuuunsl u
CJIEICTBUSA MacCOBbIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJIOTHYECKUH KPU3HC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpa3us Ha 3emIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opraHu3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Moptpersi: @. Penu, JI. Cnannanuany, JI. Tlactep, . . Meunukos, A. U.
Omnapun, x. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuipl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
U3YYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpwuy,
«JTanbl  HEOPraHMYECKOW  3BoJouuM»,  «l'eoXpoHonormyeckas  IIKaIay,
«HayvanbHble 3Tanbl OpraHUYEecKor 3BOIIONNNY, «Cxema o0pa3oBaHUs PYKAPUOT
nyréMm cumbuorenesa», «Cucrema K uBOM mnpuponb», «CTpoeHHe BUpYcay,
«Apomopdo3sl  pactenuii», «PuHHOGUTH), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHorokserounsie Bopopocinmy», «Mxwm», «[lanoporHukm», «l onocemMeHHbIE
pacteHus», «Opransl HUBETKOBBIX PACTEHUI», «CXeMa pa3BUTHS JKUBOTHOTO MUPa»,
«Apomop(dossl KUBOTHBIXY», «lIpocTeitmuey, «Kumeunononoctusiey, «Ilinockue
yepBuy», «Unenucronoruey, «PvIOB», «3eMHOBOMHBICSY, «lIpecMbIkaronecs»,
«Ituupy, «Muekonuraromuey, «Pa3Butue KU3HU B apXEUCKOU 3pe», «Pa3zButune
KA3HU B IPOTEPO3OUCKOU 3pe», «Pa3BurThe >XU3HU B MAJICO30MCKOU Ipey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )KU3HU B KaWHO30MCKOM 3pen,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOr0 MUPay.



OOGopynoBanue: TepOapuu pacTeHU PA3TUYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BJIa)KHbIE MpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUN
UTJIOKOXKUX, CKEJIEThI MO3BOHOYHBIX KUBOTHBIX, Uy4elia MITUIl U 3BEpel, KOJIJIEKITUN
OKaMEHEJIOCTEH, MOJEe3HbIX HCKOMAEMbIX, MYJSKU OPraHUYEeCKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gabopaTtopHas padora «MojgenupoBaHue onbIToB Muiepa—
HOpu no n3yuennro abMOreHHOro CHHTE3a OPraHMYEeCKUX COSIMHEHUI B IEPBUYHON
atMocdeper.

JlaGoparopHass padora «/3ydyeHue M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IpakTueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHHUS pacTCHUM
Pa3HBIX OT/AEIIOBY.

IpakTHueckas padora «/3yueHrne 0oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJ10BEKa — AaHTPONOIeHe3

Paznensl 1 3agaun aHTponoiaorud. MeTo/ibl aHTPOIIOJIOT HH.

CraHOBIIEHME TIPEJICTABICHUM O MPOMCXOXKICHUM 4YElOBeKa. Penurnosnsie
BO33peHUsl. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CxoAcTBO YenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpP(OJIOTHYECKHE, AMOPHUOJIOTMYECKHUE, b1310I0ro-0MOXUMHUYECKHE,
noBegeHueckue. OTIu4us 4eloBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JIBrxymue cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYECKUe, COLMAIbHbIE.
CooTtHolieHrue OMOIOTHYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJMU aHTpOIIOreHe3a. PaHHME YelnoBEKOOOpa3HbIE 00€3bSHBI
(TPOKOHCYJTBI) ¥ paHHUE TTOHTHUIBI — OOIIHE MPEIKHA YETOBEKOOOPA3HBIX 00E3bsSH U
JO/IEN. ABCTPAIIONUTEKH — JBYHOTHUE MPEAKHU Jroaeh. UenoBeKk yMelblid, IEpBbIC
V3TOTOBJICHUS OPYIUM TpyAa. YenoBeK NMpsIMOXOISIIUMNA U TIEPBBIM BBIXO/T JIFOJCH 32
npeneinsl Adpuku. YenoBek reinenb0eprekuii — o0l mpeaok HeaH1epTaaIbCKOTo
YEIOBEKAa M YEJIOBEKa Pa3yMHOro. YermoBeK HEaHAEPTAIbCKUM KaK BHUJ JIOJEU
XOJIOJIHOTO KJinMaTa. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIEHUCOBCKUI
YeJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeneinamu Adpuxu. [lameorenervka u
NaJe0reHOMHUKA.

DBOJIOLKS COBPEMEHHOIO 4eloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yeyoBeka. MyTainumoHHbIM Tporiecc U noauMopduszM. [lomynsiiMoHHBIE BOJIHBI,
npeid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B MOIMYJSIUSIX COBPEMEHHOTO
YEJI0BEKa.



Yenmoseueckne pachel. Ilonsatne o pace. bonpmme pacel: eBponeongHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (dPKBaTOpualbHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu pacceiieHUs 4YeloBeKa IO IUIaHETe.
EnuncTBO  dyemoBewecknx — pac. HaydHag  HECOCTOSATENBHOCTh  pacU3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCIOBHSAM OKPYXKAIOIIEH Cpensbl.
Bnusiaue reorpadguueckoit cpespl U Aperida reHoB Ha MOPPOJIOTHIO U (PU3NOIIOTHIO
YeJIOBEKA.

MexaucCiuIIinHapHble  MeToAsl B (u3udeckoil  (OMOIOTHYECKON)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS ~ AQHTPOIIOJOTHS WU IAJICOAHTPONOJIOTUS
YEJIOBEYECKUX NOMYJISAIUA. bHOCOIManbHbIE UCCIAEHOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanrie KO3BOMIONMH OUOJIOTHYECKOTO M COLUATILHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[Toptpersr: Y. {apBun, JI. JTuku, . . Porunckuir, M. M. I'epacumos.

Tabmuupl U cxembl: «MeToJbl aHTPONOIAOTUNY», «I 0JOBHONM MO3I UETOBEKAY,
«YenoBekooOpa3Hubie 00€3bsiHbI», «CKeleT 4YeloBeKa M CKelleT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUKYIIUE CUIIBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpPEBO  4YEIOBEKa», «ABCTpalonuTeky», «YemoBek  ymenblid», «YemoBek
NpAMOXOIAIINNY, «JleHncoBckuil yenosek» «Heannepranpupny, «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarbl IBOITIOLNHU YEIIOBEKa», «Packl uemoBekay.

O6opynoBanue: MyJSDKH — OKaMEHENIOCTEH, TMPEeAMETOB MaTephuaIbHOU
KyIbTYpbl ~TPEIKOB 4eloBeKa, penpoaykuuu (dortorpapuu) KapTUH C
MU(DOJIOTUYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI UEIOBEKa,
(dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEINb
yeperna 4eaoBeKa U Yyeperna MHUMIIaH3€e, MOJEIb KUCTH YEI0BEKa U KUCTH IIMMIIaH3E,
MOJIEJIA TOPCA MPEAKOB YEITOBEKA.

JlabopaTtopHas padGora «/3ydyeHne OCOOCHHOCTEH CTpOEHUsI CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXO0KIACHUEM).

IIpakTnyeckas padora «/3yueHne 3K0JOrMYECKUX aJanTaluil 4YeI0BEKa.

Tema 6. Jkojioruss — HayKa O B3aUMOOTHOILICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apoxeHue 1 pa3Butue dkonoruu B Tpynax A. 'ymGonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
sKosoruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMH.

Mertonbr skonoruu. IloneBble HabOmo/eHUA. DKCIEPUMEHTHI B JKOJOTHUH:
npupoaHble U JaboparopHble. MojenupoBaHue B 3KOJOTUH. MOHHUTOPHUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTbHBIM.

3HaueHUE OKOJOTMYECKUX 3HAHUW i1  YEJIOBEKa. DKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€il YelloBeuecTBa C NpUpoaoil. PopMupoBaHue
AKOJIOTUYECKOM KYJIBTYPBI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHUS.



JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pasgensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH Cpeab».

JlaGoparopHuast pabora «3yuenue METOJIOB HKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUS

Okonorudeckne (HakTopbl U 3aKOHOMEPHOCTH uX AeicTBus. Knaccudukarus
AKOJIOTUUECKUX (PaKTOpPOB: abMOTHUECKHE, OMOTUYECKHe, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH JAEHCTBUS 3Kojoruueckux ¢akropos. I[IpaBuino munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTh. DBpUOWOHTHBIC W CTEHOOMOHTHBIE
OpraHUu3MBbl.

AOGuotnueckue ¢aktopsl. CBeT Kak sKonoruueckuil ¢dakrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHMYECKUE TPYIIIbI
pacTeHHl W JKMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CUrHaibHasi pojib CBETa.
doTonepuoan3Mm.

Temneparypa kak skosiormueckuit ¢akrop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [lolKWIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormyeckuid (akrtop. Ilpucnocobiienust pacTteHuid K
nojiep:kanuio BogHoro Oananca. Knaccudukaims pacTeHUil MO OTHOIIEHHIO K
BoJie. [Ipucrnocobiienus )KUBOTHBIX K U3MEHEHUIO BOAHOI'O PEKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILIHAs, MOYBEHHAS,
INIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpesl 0OuTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K >KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE puUTMbL. CyTOYHBIE H
roJu4Hble PUTMBbL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HU.

JKuznennsie popmbl opranu3moB. [ToHsaTre 0 xxu3HeHHOU hopme. JKu3HEeHHbBIE
(opMBI pacTeHMil: JepeBbsl, KYCTapHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBBhl,
oJHosNeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornueckue axTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XMUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapazutusm, xoomepamus, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBHUS  (Tommueckue,  (opudeckue, ¢adpudeckue). 3HAUYCHHUE



OMOTHYECKUX B3aUMOJICUCTBUN JUIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele
obutanus. [IpyHIUT KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanuun

Tabmuiel 1 cxeMmbl: «Oxonoruueckue (akTopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC XKWUBOTHBIE», «DU3NOIOrMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bBHONOrMYECKHUE PUTMBIY,
«Kuznennsie popmbl pacTerminy, « KuzneHHbIE HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMUCTBEHHOI O JIeca», «IKOCHUCTEMA XBOWHOrO Jyeca», «llemum nuranus»,
«XUIHUYECTBOY, «ITapazutuzm», «KoHKypeHIUsI», «CumOuo3»,
«KoMMeHcanuzm».

O6opynoBanue: repdbapuu pacTeHWd W >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JIMYHBIX HKOJIOTMYECKUX (PAKTOpOB, repOapum CBETONIOOUBBIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTEHHUH, CBETOIIOOUBBIC, TEHEIIOOMBBIC U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUSI, repOapuu U KOJUIEKIIMHN TETUIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus JaHHBIX TPYIIN, KOJUIEKIIUM XKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeax,
repOapu Y KOJUIGKIIMM pACTEHWH ¢ OIKUBOTHBIX, OOJaJaIOMIMX YepTaMu
MIPHUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKU3HHU, TepOapuu M
KOJUIEKIIMM PACTEHUN W KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JladbopaTopHasi paGora «BbIsSBICHHE TMPHUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTtopHas paboTa «AHaTOMUYECKHE OCOOEHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ixos10rusi BUA0B M NONMYJISIIM A

DKOJIOTUYECKHE XapaKTepUCTHKU MO YJISIIIUY. [Homynsiust Kak
Oounosnornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, GU3HMUECKUX OaphepoB U
0COOEHHOCTEHN OMoI0oruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisituii. OCHOBHBIE TIOKA3aTENIM TMOMYJSLMUU: YHCJIEHHOCThb, IIOTHOCTb,
BO3pacTHasi W TMOJOBasg CTPYKTypa, POXKIAAEMOCTh, IPUPOCT, TEMII PpOCTa,
CMEPTHOCTb, MUTPALIUSI.

DKOJOrHu4ecKass CTpykTypa nonyjsauuud. OLeHKa YUCIECHHOCTH MOMYJISIUH.
JlnHaMuKa TOMYJISIUUU U €€ Peryaiusa. bHOTUYECKUH MOTEHIMA MOMYJISLUY.
MopenrpoBaHue JUHAMHUKHU MOMyasiuud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUN.
KpuBbie BbDKMBaHUA. Perynsius YWUCICHHOCTH MOMYJSALUNA: POJib (PaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMUECKUE CTpAaTeruu BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrtooOuranue. MHoOromepHas
Mozenp sKojmormdeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konoruueckou
Huiu. [loTeHnnanbHas U peain30BaHHAs HUIIY.

Bun kak cucrema monmynsuuil. Apeanbl BUAOB. BUAbl U UX >KU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUrpalui >KUBOTHBIX. buomorudeckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdemoHcTpanuun

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiet u  cxembl: «OKOJIOTHYECKUE XAPAKTEPUCTUKH  TOMYJISIIAN,
«IIpocTpaHcTBEHHasi  CTpyKTypa mnomyisiquu», «Bo3pacTHble  mUpaMujibl
nonyisiuun», «CKOpPOCTh  3aCENEeHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTunHcoHay.

Oo6opynoBanue: repbapuu pacTeHUH, KOJJICKIIUN KUBOTHBIX.

JlabopaTopHas padora «IIprcniocoOneHust CEeMsIH paCTEHUN K paCcCEICHUIOY.

Tema 9. Ikos10rusi cO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MEXKIy
OpraHu3Mamu B OHOIIEHO3E.

DxocucteMa kak OTkpbiTasi cucrema (A. [x. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThbl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menum U ceTd. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B AKOocHcTeEMax. KpyroBopoT BEmIeCTB U MOTOK SHEPTUU
B 9KOCUCTEME.

OcHOBHBIE IOKA3aTENN HIKOCUCTEMBL. brioMacca 1 poAyKIusa. DKOJIOTHUECKHE
MUPAMUJIbl YUCEl, OMOMACCHI U YHEPTHUH.

Junamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
Hanpapnennbie 3akOHOMEpPHBIE CMEHBI COOOINECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCMM M MX MPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmumakcHnoe cooOriectBo. buopaznoodpasue u moHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBL. JKOCUCmEeMbl 03EP U peK. IKocucmemvl Mopeu u
oKeano8. IKocucmemvl MYHOP, 1eCo8, cmenell, NyCMblHb.

AHTpPONIOTEHHBIE AKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznuuus
MEXy aHTPOIIOT'€HHBIMU U MPUPOIHBIMHU SKOCUCTEMAMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKocucTeM. [opojckas
dnopa u dayna. CuHaHTpomM3alus Topojackoil ¢ayHbl. buonornueckoe u
XO3STUCTBEHHOE 3HAUEHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPTraHU3MOB B
aKocucTeMax. Poib Kackaonozo 3gghexkma u 8uU008-30UpPUKAmMopos (Kiouesvix
8U008) 6 hyHKYUOHUpOBaHuu sKocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILUN U SKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBU.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PA3HbIX MUNOG HA CYOOP2AHUSMEHHOM,
OpP2aHUZMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBUbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030eticmaus. Meromonorus
MOHHWTOPHHTA €CTECTBEHHBIX M AaHTPOMOTEHHBIX SKOCHUCTEM.

JdemoHcTpanuun
IToptper: A. JIx. Tencnu.
Tabmuuer  u  cxembl:  «CTpykTypa  OuoueHoza»,  «DKocucTteMa

HIMPOKOJIMUCTBEHHOT O Jiecay, «IKOCUCTEMa XBOWHOTrO Jecay, «DyHKIMOHAIbHbBIC
IpyNIbl OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BellecTB B 3kocucteMey, «Llenu
nuTaHus (MacTOWIHAs, JETpUTHas)», «IKOJOrHYecKas MUpaMHuaa dYuce,
«QKoNoruyeckas nupaMmugia OMOMacchly, «IKOJIOTHUYECKasi MUpamMuga SHEPTUN»,
«O0pazoBanue 0onotay, «IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jieca MOCIe
noxkapay, «JKOCUCTeEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPruM B arpoueHosey, «[Ipumepsl ypOoskocucrteM».

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIT 1
3Bepeid, rep0apuu KylIbTYypHBIX U IUKOPACTYIIMX PACTEHUI, aKBApUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onucanue ypo0odKOCUCTEMBI».

JlabopatopHas padora «/3yueHue pazHooOpa3zusi MENKHUX [MOYBEHHBIX
YICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKYypCcHsl B TUIIMYHBIM OMOreoleHo3 (B 1yopaBy, OepesHsk,
€JIbHUK, HA CyXOJIOJbHBINA WU TOMMEHHBIN YT, 03€p0, O0I0TO)».

IKCKYpcHs «ODKCKYpCHsl B arpo3KOCHCTEMY (Ha IOJE€ WIM B TEIIMYHOE
XO03SUCTBO)».

Tema 10. buocgepa — riodajsbHas IKOCHCTEMA

buocdepa — obOmiernnanerapHas o00oj0ouka 3eMiIM, TAC CYIISCTBYET WIH
CyILLeCTBOBaJIA >KM3Hb. PazBuTHe npeacraBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdepst u e€ cocras. XKupoe
BelecTBO Ouocdeprl U ero PyHKINH.

3aK0OHOMEpPHOCTH cymiecTBoBaHusl 6mocdepbl. OcobeHHOCTH OMOCPephl Kak
rI100aIbHOM 3K0ocUCTeMBIL. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOr€OXMMUYECKHE IIUKIIbI (Yriiepoaa, a30ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3oHanbHOCTh OMochepsl. [ToHsTHE 0 GMoMe. OCHOBHBIE OMOMBI CYILIN: TYHJIpA,
XBOIHBIE Ji€ca, CMELIAHHbIE W UIMPOKOJIUCTBEHHBIE Jieca, CTENHU, CAaBaHHbI,
yCTBIHU, TPONMUYECKHE JIeca, BEICOKOropbsi. KiinMar, pacTurenbHblil U KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHUS KUBBIX CUCTEM, OLIEHKA X PECYPCHOr0 MOTEHIMAIa U
onocdepHbIX PyHKIUH.

JdemoHncTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabauupr 1 cxemsbl: «l'eocdepsr 3emnn», «KpyroBopor asora B mpUpOAEH,
«KpyroBopor yriepona B mpupozae», «KpyroBopor kuciopoga B NpUPOIE»,
«KpyroBopot Boabl B mpupoae», «OcHoBHbIe OMOoMbI cyminy, «Kinmarnueckue
nosica 3emnu», «TyHapay, «Taiira», «CMemanasiid jiecy, «1InpoKoIMCTBEHHBII
necy», «Crenby, «CaBanHay, «[lycTeiHa», « Tponmueckuid ecy.

OOGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0OIIas cpeaa

OKOJIOTMYECKHE KPHU3UChl M WX NpHUUYMHBL. Bo3geiicTBue uenoBeka Ha
ouocdepy. 3arpsi3HEeHHE BO3YIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOU
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspyiienune mouBbl. OXpaHa NOYBEHHBIX
pecypcoB. M3MeHeHne kimMmara.

AHTpPONOT€HHOE BO3/ICHCTBHUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PACTUTENIBHOIO U KMBOTHOrOo MHpa. OCHOBHBIE NPUHLMUIIBI OXPAHbl MPUPOJIBI.
Kpacubie kHuru. OcobOo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
borannyeckue caapl 1 300JI0rMYECKUE TTAPKU.

OCHOBHBIE TPHUHIMIBI YCTONYMBOIO PA3BUTHS YEJIOBEYECTBA U IMPUPOJBI.
PaunonanbHO€  MPUPONONONB30BAaHUE M COXpPAHEHHE  OHMOJIOrHYECKOro
pazHooOpazust 3emuid. OOIIME 3aKOHOMEPHOCTH TJI00aTBHBIX 3KOJIOTMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCa U €0 BEPOATHBIE ITOCIIEICTBUS.

Pa3BuTe METOJOB MOHUTOPHMHIA pa3BUTUS ONACHBIX TEXHOT'€HHBIX
npoueccoB. Cucmemuvie ucciredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu no cocmoAHur0 OMOENbHbIX 8U008 U IKocucmem. (OcHoOBbl
aKopeadbunumayuu Kocucmem U Ccnocooos 060pvoObLl ¢  OUONOBPEHCOCHUMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabnuuel u cxembl: «3arpsi3HeHne aTMochepbl», «3arps3HeHue ruapochepb,
«3arpsa3Henue nouBb», «IlapHukoBbiit addexT», «Oco00 oxpaHsemMble IPUPOIHBIE
TeppUTOpUNY», «Moienn ynpaBiasieMoro Mupay.



O6opynoBanue: (ororpaguu oOxpaHseMbIX pacTeHHM U XKUBOTHBIX KpacHoi
kauru Poccuiickont ®enepannu, KpacHoi KHUTHM pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K PE3yJbTaTaM OCBOCHMS
0o0yYaromMUMHUCs TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIC,
MeTanpeAMETHBIE U TTPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OO0YYarOlIUMUCS POCCUMCKON
rpaXJaHCKON MJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETLHOCTH
U CaMOONpENETEHUI0, Haiuuue Mmomusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpaeieHnoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAUIUN Pa3BUTHUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JEATEIBHOCTU 1I€HHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3ZHAHUS YKOIOTHIECKOU KYJIBTYPHI,
cnocobHocmu cmasums e U CTPOUTD )KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIEC PE3YyIbTAaThl OCBOSHUS ITPOTrPaMMBbI IO OMOJIOTUH JOCTUTAIOTCS B
EIMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJUIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMu
MOBEJICHUS W CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPECHHEH TMO3UIMKM JUYHOCTH, IATPUOTH3Ma H
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HaCJEAUI0 U
TpaAuUUsIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, npupoae u
OKPY>KAIOIIEH Cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOCHUS YyueOHOro mnpenmera «buomaorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE Peaau3alliid OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIITMOHHBIX ITPaB M 0053aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPAaBONOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MPU CO3AaHUU YUEOHBIX
MPOCKTOB, PEIICHUH Yy4eOHBIX U TO3HABATENIbHBIX 3a/lady, BBHITIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO TIIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUYUTHIBaTh B CBOMX JCUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHS JIFOJIEH C pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, T[IO3HABATEIIPHBIX M MCCIEAOBATEIbCKUX 3a/ad, YBaXXUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MPH OOCYXJICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

c(hOpMUPOBAHHOCTb POCCUHUCKOM rpakTIaHCKOW UIEHTUYHOCTH, TATPUOTHU3MA,
YBa)KE€HUS K CBOEMY HapOJy, 4YyBCTBAa OTBETCTBEHHOCTH repesl PoauHoM, ropioctu
3a CBOM KpaH, cBOKO PoauHy, CBOM S3BIK M KYJBTYpY, NPOIUIOE W HACTOSALIEE
MHOTOHAIIMOHAIBLHOTO Hapojaa Poccuu;

EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIBI,
JNOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOI'0 00IIEeCTBa;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEHW POCCUMNCKOrO HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBE/ICHHSI,;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0O W MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYayIIEro;

OTBETCTBEHHOE OTHOIIECHHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaaulusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHONIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

MMOHMMAaHUE SMOIMOHAIIBHOTO BO3JICUCTBUS KUBOU IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQ&KEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIATH KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHMSA KYJLTYPbl 310POBbS H
IMOLMOHATBHOI0 0JIATONOTYy M

ITOHMMAaHHKE U peau3alius 3JJ0pOBOro 1 0€30macHOro oopasa »Ku3HH (30pOBOE
NUTaHue, COOJII0IEHNE TUTUEHNYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIN PEXUM
3aHATUM W OTHAbIXa, peryisipHas (Qu3nyeckas akTUBHOCTh), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

NOHUMAHHE LEHHOCTH MPABWI HHIWBUAYAJIBHOTO UM  KOJUJIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYALIMX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUI M HENPHITUS BPEAHBIX NPUBBIYEK (YHOTPEOJIECHHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTM TEXHOJOIMYECKOM U COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBIITOJIHATh TaKyl0 JAEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBHON JesSTeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBHIOOpP Oyaymieil mnpodeccuu U peasn30BHIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA:

AKOJIOTHYECKH 11eJIECO00Pa3HOE OTHOIIEHHUE K MPUPOAE KaK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyILIECTBOBAHUS;

HOBBIIIEHUE YPOBHS OSKOJIOIMYECKOM KYyJIbTYphl: MPHOOPETEHUE OmbITa
IUIAHUPOBAHUs TOCTYNIKOB M OLEHKM HUX BO3MOXHBIX IIOCJIEACTBUU IS
OKPYXarUIEH CPEIbL;

OCO3HAaHME TJI00aTBHOTO XapakTepa IKOJIOTMUECKUX MpoljeM U myTed ux
peuieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMble IPU U3YUEHUN OMOJIOT MM 3HAHUS
M yMEHUS T[pU  pElIeHHH npodJieM, CBSI3aHHBIX C  PALlMOHAJIbHBIM
IPUPOIOIONIb30BaHUEM  (COONIIOICHHE  TPaBWJI  TIOBEACHHUS B TPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUWE pPABHOBECUSA B DJKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCALLIUX BPE OKPYKAIOLIEH IPUPOIHOU
cpelle, yMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUNA U MTPEIOTBPAILATh UX;



HAJIUYHUE PA3BUTOrO SKOJOTMUECKOTO MBIIUICHUS, YIKOJIOTHYECKON KYJIbTYPHI,
OITbITa eI TEIILHOCTH AKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIUAIbHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JMEATEIHbHOCTH IKOJIOTHYECKOM
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYJIBTYpPhl KakK CpeICTBa
B3aUMOJICHCTBHS MEXIY JIOJABMHU 1 MTO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUSA €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBlIeHUsT 00 OKpYKalollleM MHPE KaK O €AMHCTBE IMPHUPOJIbI, YEIOBEKA U
oOIIecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH TMpoOIeM
COXpaHEHMs IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJOTHMU JIsi COBPEMEHHOMN ITUBWIM3AIINU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSA MEIUIIMHBI, CO3J[aHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PECcypcHbIE  MPOOJEMBI  Pa3BHTHS
YeJI0BEUECTBA, MOMCKA MyTEH BBHIXOJIa U3 TII00ATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYypcoB M (OPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
'KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTMYECKUX 3HAHUU B IENSIX
MOBBIIIEHUSI OOIIEH KYJIbTYphl, €CTECTBEHHO-HAay4YHOH TIpaMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIIMOHAIHHON T'PaMOTHOCTH oOydarommxcs, (GpopMmupyeMoi
IpY U3yYE€HUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BaTh TOJIydaeMble 3HAHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHUH OKPYXAIOIIET0 MUPa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAy4YHBIX (aKTOB U
UMEIOIINXCS JAHHBIX C 1IEJIbIO MOJTYUYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITCIILHO MCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOMU JIE€SATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO U UCCJIEIOBATENIbCKYIO NIESITEIbHOCTh MHIMBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM0o00Opa30BaHUI0, K AKTUBHOMY ITOJIYYEHHMIO HOBBIX 3HAHMH MO OHOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMHU MTOTPEOHOCTAMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS ydeOHoro mpemmera «buomorusy»
BKJIFOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHUPOBO33PECHHS OO0YyJarONTUXCs
MEXTUCIIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M Cleuu(uKy METOJ0B TMO3HAHMUS,
UCTIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIECC,
cUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCleIoBaHre, HAOII0IeHEe, U3MEPEHHE, SIKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yueOHbIe JeiCcTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE, PETYJSITUBHBIC),
oOecrnieunBaromue GopmupoBanue GyHKIIMOHAIBHONW IPAMOTHOCTH M COIMATIBHOM
KOMIIETEHIIMM  OOYYalolUXCsl; CHOCOOHOCTh  OOYYalolUXCSd  HCMHOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTHHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHUBEPCATbHbIE
yueOHBIE IEUCTBHS B TIO3HABATEIHLHON U COIMATIBLHOM MpPaKTHKE.

B pesynbTaTe n3yueHus OMOJIOTHH Ha YPOBHE CPEIHErO 00IIero o0pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI TO3HABATENIbHBIE YHUBEPCAIbHBIC
ydeOHbIC JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Yy4EOHBIC JICHCTBUS,
pEryJIsSTUBHBIEC YHUBEPCATbHbBIE YUeOHbIC JCHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeranpenMeTHbIle Pe3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEHET0 OOIIero
00pa30BaHus TOJKHBI OTPaXXaTh:

Ogaajenne YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSATETLHO  (OPMYNHpPOBaTH W AKTyaIM3UpPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHanmu3a, CHHTE3a, CpaBHEHUs, KiIacCUpUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3U C JIPYTUMU MOHSATUAMH);

OTIpEeeNITh LEIU JEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JTOCTIKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITSILHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKICHUS (MHIYKTUBHBIC, JIETYKTUBHBIC, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

NPUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA ISl IPE/ICTABIICHHUS CYIIIECTBEHHbIX
CBS3€H ¥ OTHONIEHWH B M3Yy4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
NIPOTUBOPEYHMA PA3HOTO POJA, BBISBICHHBIX B PA3IMYHBIX WH(OPMAIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IJIaH PEIICHUS] MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUIN IEATEIBHOCTH;

KOOPJAMHUPOBATH U BBIIIOJIIHATH pa0OTy B YCIOBHUAX PEATbHOI0, BUPTYaIbHOI'O
¥ KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIIE0BATEIbCKHE ICHCTBHUS:

BJIAJIETh HABbIKAMH Y4E€OHO-UCCIEA0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEHICHUS] IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIIOJIb30BaTh pPAa3MYHbIE BHUAbl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpeTalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COI[UATBHBIX IPOEKTOB;

¢bopMUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIaMH;

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellleHUs], HAXOAUTb apTYMEHTHI ISl J0Ka3aTEIbCTBAa CBOMX
YTBEPKJECHUMN, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PEIICHHUsS 3aJadd  PeE3yJIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHbII MOUCK MEepeHOoca CPEACTB U CHOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTUYECKYIO OOJacTH
KU3ZHENEATEITbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTb OPUTMHAJIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢c nundopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOusi, Hay4YHO-NIONYJSAPHON JUTepaTrype, OHOJIOTMYECKHUX CIOBapsIX U
CIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JI0OCTOBEPHOCTh U HEMTPOTHUBOPEUUBOCT;



(dbopMyIMpOBaTh 3aMPOCHl U TMPUMEHSTHh PA3JTUYHBIE METOIBI MPHU TIOWCKE |
otbope Ouonornueckor mHpopMalu, HEOOXOAUMOM NIl BBIMOTHEHUS YYEOHBIX
3ajad;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIBb30BAHUS PA3TUIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpPMY  TPE/ICTABJICHHUS
Oounonorndyeckon nHpopManuu (CXembl, TpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpEACTBAa NpH paboTe C
Ouosornyecko HMHQpOpMaAlUE: TMPUMEHATh XUMHUYEcKue, (Qusndyeckue W
MaTEMaTUYECKUE 3HAKW W CUMBOIBI, (DOpMysbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEACTBA
HaTJISTHOCTH,

BJQJ€Th ~ HABBIKAMM  pACIIO3HABAHUS W 3alUThl  WHGOpMAINH,
nHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.

OBnajgeHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMM:

1) obmeHme:

OCYIIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WIM JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMou TeMmbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3aJ1a4d, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH IMO3HMIIMHN JIPYTrUX YYaCTHUKOB
JIMAJIoTa Ui JUCKYCCHUN);

pacmo3HaBaTh HeBepOabHBIE CPEACTBA OOIICHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIUH,
YMETh CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJQICTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, TTOHUMATH
HAMEPEHUS JIPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHUE K COOCCETHUKY
U B KOPPEKTHOU (hopme pOopMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl eI TeJbHOCTD:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIUBHIYaJIbHOU
paboTHI MPH PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOU 3a1a4H;

BBEIOMPATh TEMATHKy M METOIBI COBMECTHBIX MEUCTBHHA C y4ETOM OOIIHX
WHTEPECOB U BOBMOYKHOCTEH KaX/I0T0 YeHa KOJIJICKTHBA;

OpUHUMATh  1[€TM  COBMECTHOW  JESATENbHOCTH, OpPTraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUSA II0 €€ JNOCTHIKECHHUIO: COCTABJIATH IUIAH JCHUCTBHM,



pacupenensaTh pold € YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTATh
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET'O BKJIAJIa U KAX/I0I'0 yYaCTHUKA KOMaH/1bl B OOLIUI
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBaTh HJEUW C MO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILLIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITUATHBHBIM.

OBjaieHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopranuzauusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIS BBISBICHUS MpoOJIeM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUAX U MOCTYIKAX MO OTHOIIEHHUIO K KMUBOW MPUPO/IE,
CBOEMY 3/IOPOBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4yu B 00pa3oBaTEIbLHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IJIaH PELICHUs IPOOJIEMBI C YUETOM UMEIOLTUXCS
pPECypCOB, COOCTBEHHBIX BO3MOKHOCTEH W TIPEATIOYTCHUH;

JaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKH Y4EOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHUI;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pELIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO LIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHHUSA
COBEpIIAEMbIX JIEUCTBHI M MBICIUTENbHBIX TPOLECCOB, HX PpE3yJbTaTOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI PeICKCUU NJisi OLEHKH CUTYyallu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OIIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHI)KEHHUIO;

IPUHUMATh MOTHBbI M apryMEHTbl APYrMX MpPH AHAIW3E PE3yJIbTaTOB
NEeSTENbHOCTH;



3) npunsiTHe cedsl U APYrUX:
NpUHUMATh ceOsl, TOHMUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTHUBBI M apryMEHThl JPYIrHX TMPU aHajdu3e Pe3yJbTAaTOB
JEATENbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONIUOKH;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYrOro YeJIOBEKa.
NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOEHUSI COJIEpXKAHUSI Yy4yeOHOro mpeaMmera
«buonorusi»y Ha yriay0nEHHOM YpPOBHE OpPHEHTHPOBAHbI Ha OOECIedYeHHe
npodpunbHOro  oOyueHus  oOydarommxcsa  Owonoruu. OHH — BKIIIOYAIOT:
crienuduyeckue AJisi OMOJIOrMU Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUH 110
OCBOECHHIO, UHTEPIIPETAIMN U MPEeoOpPa30BaHUIO 3HAHUHM, BUIBI JIEATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B
peaNbHbIX KU3HEHHBbIX cuTyauusax. lIpenmerHbie pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpenmerHbie pe3yiabTaThl OCBOeHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOMKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHMM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHUM  3aKOHOB  TPUPOJBI M  PEIICHHUH MpoOJieM  paldoOHAILHOIO
IPUPOIOIIONIB30BAHNUSA, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJI0ruY;

BJIAJICHUE CHUCTEMOW OWOJIOTMUECKMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOITOJIararone OUOJIOTUUYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHusM, MeTaboiau3M, TOMEOCTa3, CaMOPETYISAIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PAa3BUTHUE), OMOJOTMYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHasi Teopust
HacieAacTBeHHocT T. Moprana), ydenus (H. W. BaBumoBa — o 1eHtpax
MHOT000pa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PACTEHHUI), 3aKOHBI (€IMHO00pa3Us
MOTOMKOB TIE€PBOr0 TOKOJEHUS, PACIICIUICHUS], YACTOThI TaMeT, HE3aBHCHUMOTO
HacnenoBanus [. MeHaensa, TOMOJIOTMYECKHX PSIOB B HACIEACTBEHHOMN
u3menurBocty H. M. BaBuiioBa), mpuHIHUIIBI (KOMIUIEMEHTaAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O IO3HAHUSI, HUCIIOJIIb3YEMBIX B
OMOJIOTUYECKUX HWCCICOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, W3MEpPEHUE,
HaOJII0/ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKN: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapuOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCIE
Oaktepuii, rpuOOB, PACTEHUHN, dKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJOBEKA, IIPOIIECCOB IKU3HEACATEILHOCTH,



NPOTEKAIOMINX B OpraHU3Max PAacTEeHU, KUBOTHBIX M YEJIOBEKA, OMOIOTHYECKHUX
IpoLECcCOB: 0OMeHa BellecTB (MeTadonn3M), MpeBpalleHUusl YHEPTUU, OpOXKEHMUS,
aBTOTPO(HOTO U reTepoTpOPHOr0 THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOoreHe3a, 3MOpUOreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS,
pa3MHOXKEHUS,  WHAUBUAYaJbHOIO  pPa3BUTHS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOODA;

yMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXKIY OpPTraHOMIAMHU KIETKH M HUX
(YHKIUSIMH, CTPOEHHUEM KIIETOK pa3HbIX TKaHEH M uX (QYHKUHUAMH, MEXITY
OpraHaMd W CHCTEMaM{ OpPTraHOB y pAcCTCHHH, XMUBOTHBIX W YeNOBEKa M HX
GYHKIMSIME, MEXKIYy CHCTEMaMH OpPraHOB W MX QYHKIMSIMH, MEXIY dSTamnamu
oOMEHa BEIIEeCTB, ATaraMH KJIETOYHOIO IUKJIa U )KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
ATanmaMu SMOPUOHATIBLHOTO Pa3BUTHUS, TEHOTUIIOM M (DEHOTHUIIOM, (PEHOTHUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTIUYHUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHYECKYIO
TEPMUHOJIOTHIO U CHMBOJUKY JUISI JOKAa3aTeNbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peliaTh ONOJOrnYecKue 3aJaut, BbISBISATh IPUUNHHO-CIEICTBEHHBIE
CBSI3M MEX/1Y UCCIIETyEMbIMU OMOJIOTMYECKUMU MIPOLIECCAMU U SIBICHUSMH, JeNaTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHMH TMOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1A0OpaTOpHBbIE M TPAKTHUECKHE padOThI, COONIONATH
npaBWiIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAJIbHBIMU
cpeacTBamu, GoOpMyIUpys 1eJdb HCCIEIOBAHMS, AaHATU3UPOBATH IOITYYCHHbBIE
pe3yNbTaThl U J€J1aTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON padoTe MO OMOJIOTHH,
HKOJIOTUHA U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(EepeHITUSX;

YMEHHUE OLIEHWBAaTh JTHYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEJOBaHUI B
o0acTv OMOIOTUHU U MEAUIIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OTLIO0TBOPEHHE,
HarpaBJIeHHOE U3MEHEHNE TeHOMA U CO3JaHNE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymieidl mpodeccroHaabHOM
JESITeNbHOCTA B 00JaCTH OMOJIOTMH, MEIULIMHBI, OMOTEXHOJIOTHH, BETepUHApUH,
CEJIbCKOI0 XO034iCTBa, MUILEBONM MPOMBIILIEHHOCTH, YIIyOJIATh MO3HABATENbHbIN
MHTEpEC, HAIIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
NpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpraHU3alMSIX CPEIHETrO
po¢eCCHOHATIBLHOTO U BhICIIEr0 00pa30oBaHMUsL.



[IpenMeTHbie pe3ynbTaThl OCBOCHMsI ydyeOHOro mpeamera «buomorusi» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PO OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpaA, B TO3HAHUM 3aKOHOB IMPUPOJBl M PEUICHUH SKOJOTHMYECKUX
npo0yieM YelloBEYeCTBa, a TakKe B PEIIEHHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOIOIIONIB30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIECTBY, YENIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHUY;

YMEHHE BJIQJIeTh CHUCTEMOM OHOJIOTHYECKUX 3HAHUM, KOTOpas BKIIIOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTHYECKUX
TEPMUHOB W TOHATHN (BHUI, IKOCUCTeMa, Owocdepa), OMOIOTHYECKHUE TEOPUHU
(aBomrononHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUSI SBOJIOLNH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsiX 1 HanpasieHusx sBomtonuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus Jk. Xapau u B. Baiiabepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON THUpaMuJibl SHEPTruM), rumnotre3bl (runoreza «Mupa PHK» V.
I'unbepra);

YMEHHUE  BJAQIETh  OCHOBHBIMH  METOJaMH  HAYyYHOrO  TMO3HAaHWS,
UCIIOJIb3yEMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX O0OBEKTOB M DKOCUCTEM
(onucanue, U3MepeHue, HabJIoJeHUEe, YKCIEPUMEHT), CIOCOOAMU BBISBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHHUE BBIJCNIATh CYIIECTBEHHBbIE TPU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM H OWochephl, CTAOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOpA, AJJIONATPUUYECKOT0 U CUMITATPUYECKOT 0 BUA0O0OpA30BaHUS,
BIUSHUS ~ JBWXKYIIMX ~ CWJI ~ DBOJIONMM  HAa  TeHO(QOHI  MOMYJISIUH,
PUCTIOCOOJICHHOCTH OPTraHWU3MOB K cpezie OOMTaHUs, YepelOBaHMs HaIpaBICHUM
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXJYy MPOIECCAMH HBOIIOLNH,
JBIKYIIUMHA CUJIAMU aHTPOIIOT€He3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U
MPHUCTIOCOOJICHUSIMH K HUM OPTaHU3MOB;

YMEHHUE  BBIBISATH  OTJIMUUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele oOuTaHus, a0UOTHYECKUX M OHOTHYECKUX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3ed  OpPraHU3MOB B  COOOIIECTBAX,
AHTPOIIOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCMOJb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHOJOTMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIsSI JIOKa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpe/lbl OOUTAHUS, €IUHCTBA



YEeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOrooOpas3usi BHIOB U
HKOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOIBI M UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHIECKUE 3a]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXY UCCIIENYEMbIMU OMOJIOTUYECKUMH TPOIECCAMU U SBIICHUSMH, JIeJaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATH JIA0OpATOPHbIE U TPAKTUYECKHE paldoThl, COOMIOAATh
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX HKCIEPUMEHTATHLHBIMU
cpeactBamu, GoOpMyIupys LEdb HWCCIEIOBAHHS, AaHAIW3UPOBATH IOTyYEHHBIC
pe3yNbTaThl U JCNIaTh BHIBOIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON paboTe 1Mo OHOIOoruw,
SKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TOMYYCHHbIE  pe3yabTaThl HAa  YUYCHHUYECKUX
KOH(epeHIUsX;

yMEHHUE OIEHUBATh TUIOTE3bl M TEOPUU O TIPOUCXOXKICHUU JKU3HU, YEIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0AaX MPeroTBpAICHUS
r100aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymied npodeccuoHaIbHOM
JESITENHbHOCTU B 00JIACTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEITHCKOrO XO3SHCTBA, MHUIIEBOM
POMBIIIUICHHOCTH, YTIyOJNsTh TO3HABATENbHBIA MHTEpEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccmn H  MPOIOIDKEHUE
OMOJIOTUYECKOr0 00pa30BaHUs B OPTaHM3AIUSAX CPEAHErOo MPOPECCHOHAIBHOTO U
BBICIIEr0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Konun4yecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypcbl
Buonorus xak Hayka 0 0
JKuBble cuCTEMBI U UX U3yYEHHE 0 0
buonorus kietku 0 0.5
https://teach-
4 XuUMHUEcKasi OpraHu3alus KIEeTKH 10 1 1 in.ru/lecture/2021-10-11-
Dubynin
https://teach-
5 CtpoeHune U GyHKIHUU KIETKU 8 1 2 in.ru/lecture/2022-05-12-
Dubynin
https://teach-
00 .
6 MCH BEILICCTE H [PEBPATIICHHE SHEPrHH 9 1 1 in.ru/lecture/2022-05-26-
B KJIETKE -
Dubynin
https://teach-
HacencTsennas HEGOPMAITHS B in.ru/lecture/2022-04-12-
7 . P 9 1 0.5 Dubynin https:/teach-
PEATH3AINI €€ B IIETHE in.ru/lecture/2022-06-09-
Dubynin
https://teach-
8 JKV3HEHHBIN UKIT KIIETKA 6 0 1 in.ru/lecture/2022-07-15-
Dubynin
9 Crpoenne U QyHKIIUH OpPTaHU3MOB 17 1 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTAaHU3MOB 9 1.5




I'eneTnka — HayKa O HaCJICACTBCHHOCTHU U

11 H3MEHUHBOCTH OpraHH3MOB 1 0 0.5 https://resh.edu.ru/subject/5/10/
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 1 https://resh.edu.ru/subject/5/10/
14 ['eneTuka yenoBeka 3 1 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekiusi OpraHu3MOB 4 0 1
16 buoTtexHoNOTHS ¥ CHHTETHYECKAS 4 1 0
Oouosorus

17 PesepBHOe Bpems 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 102 9 13

[NPOIT'PAMME




11 KJIACC

KosanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Ne n/m Kourpoabubie | IlpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
1 3aporIeHNE U Pa3BUTHE DBOJTFOIIMOHHBIX 4 0 0
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3Bosronyst 4 €€ pe3yabTaThl 15 2
MakposBontonus U €€ pe3yabTaThbl 6
[IpoucxoxaeHne u pa3BUTHE )KU3HU Ha
4 P 8 P 15 0 15
3emiie
5 IIpoucxoxneHue 4eoBeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB M HaJIOPraHU3MEHHBIX CHCTEM 3 0 0.5
C OKpY’Karollen cpeon
OpranusMebl 1 cpeia OOUTaHuUs 9 1.5
DKOJIOTHS BUJOB U MOIMYJISIIUI 9 0.5
DKoJ0THUsl COOOIIECTB. DKOIOTHUECKHE
9 H 12 1 0.5
CHCTEMBI
10 Bbuocdepa — rmobanpHas sKocucTeMa 0 0
11 YenoBek U OKpykarolas cpeaa 1 0
12 PesepBHOE BpeMs 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIIACC
Konun4yectBo yacos DJIEKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero H3y4YeHHus1 | oOpa3oBaTelbHbIE
padoTsbI padoThI
pecypcbl
1 Buonorus kak KOMIUICKCHAsI HaAyKa U Kak 1 0 0
4acTh COBPEMEHHOT'O 00IIIeCTBa 01.09.2023
2 JKuBbIe cHCTEMBI M UX CBOMCTBA 1 0 0 04.09.2023
3 YpoBHEBas OpraHU3aIus KUBBIX CHCTEM 1 0 0 05.09.2023
4 HcTopust OTKpHITHS U U3YYEHUS KIIETKH. 1 0 0
Knerounas teopus 07.09.2023
MeTo1bl MONEKYISIPHOM U KIIETOYHON
o6uonoruu. [Ipaktuyeckas pabora
5 «3yueHnne METONOB KIETOYHOMN 1 0 05
ouosoruu (xpomarorpadus, 12.09.2023
anextpodopes, nuddepeHmanbHOe
nentpudyruposanue, [TLP)»
6 XUMHYECKUHN COCTAB KIETKH 1 0 14.09 2023
7 MunepanbHble BEeLIecTBa KJIETKH, UX 1 0
Ouosornueckasi pojib 15.09.2023
3 Opranudeckue BeIecTBa KISeTKH — 1 0 05
oenku. JlabopaTopHas paboTa 19.09.2023




«O0HapyxeHue OEKOB C MOMOILBIO
Ka4eCTBEHHBIX PEAKLIUID»

CaoiicTBa, KnaccupuKanyst 1 QyHKIUN
0enKoB

22.09.2023

10

Oprannyeckue BEeUecTBa KIETKH —
YTJIEBOIBI

22.09.2023

11

OpFaHI/I‘IeCKI/IG B€IICCTBA KJICTKH —
JIAIIU I BI

12

Hyxnennossie kucnotsl. JJHK n PHK.
JlaGopatopHas pabora «MccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

0.5

13

CexsennpoBanue [JHK. Meroasl
T€HOMUKH, TPAHCKPUTITOMHKH,
MPOTEOMUKHU. MEeTOIbI CTPYKTYpPHOM
OMOJIOTHH.

14

Konrtponsnas padora "Xumuueckas
opraHu3anus KjieTku"

15

Tunsl kietok. [IpokapuoTnyeckas
KJIETKa

16

CrtpoeHne 3yKapuoTUYECKOM KIIETKH.
[Ipaktuyeckas padora «M3yuenue
CBOMCTB KJICTOYHOU MeMOpaHbI»

0.5

17

IToBepXHOCTHBIN anmapaT KJIETKU

18

OnHOMEeMOpaHHBIE OPraHOUIBI KIETKH.
[paktuyeckas padora «M3yuenue
JBUKCHMSI LIUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

0.5




19

[TomyaBTOHOMHBIE OPTaHOUBI KIIETKHU:
MUTOXOHJIpUH, MacTubl. JlaboparopHas
pabota «MccnenoBanue mia3monnsa u
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

20

Crpoenue u pynkiuu ATO. Ipyrue
nykineosuarpudocdarsr (HTD)

21

HememOpaHHbIe OpraHOH bl KIIETKH

22

Crpoenue u pyHKIUH sIpa.
CpaBHUTEIIbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabota
«M3ydeHune cTpoeHHst KIETOK Pa3InIHbBIX
OpPTaHHU3MOBY

23

Konrtponsnas padora "Ctpoenue u
(GyHKIUU KI1eTOK"

24

ACCHUMWISIIIAS U TUCCUMMIISIIST — JIBE
CTOpPOHBI MeTabom3Ma. Turel o0OMeHa
BemecTB. JJaboparopnas pabora
«M3ydeHune KaTaJIuTHIeCKONH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMUJIa3bl WITH
KaTaJia3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakiii
KJIETOYHOTO METa0O0IN3Ma.
JlaboparopHas padota «/3yuenue
(hepMEeHTAaTUBHOTO PACIIEIUICHUS
MEPOKCH/Ia BOJOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTUOUTOPHI

27

ABTOTpO(]HBIN TUIT 0OOMEHA BEIIECTB




28

dorocunTe’

XemocuHntes. JlaboparopHas padoTa

29 «CpaBHEHHE TIPOIIECCOB POTOCHHTE3A H 0.5
XEMOCHHTE3a»
AHa’poOHBIE OpraHU3MbL. Buabl

30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOXKECHHS 1
JIBIXAHUSD)

31 AdpoOHBIE OPTaHU3MBL. JTaIbI
SHEPreTUIecKoro ooMeHa
DHeprus MEMOpPaHHOTO IpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakiuu MaTpruHOTO CHHTE3a

34 TpaHckpunuus — MAaTPUYHBIA CHHTE3
PHK

35 TpaHcusiius u e€ >Tanbl

36 KoaupoBanue amunokucior. Ponb
pubocom B OnocuHTEe3€e Oeka

37 Opranuzanus reHoMa y IpoKapuoT 1
JyKapuoT

38 MonekynspHble MEXaHU3MBbI SKCIIPECCUU
I€HOB Y 9YKapHOT
Bupycbl — BHEKICTOUHBIE ()OPMBI

39 KU3HU U O0JIUTaTHBIE TTAPa3HTHI. 05

IIpaktuyeckas padora «Co3naHue
MOJIEJIM BUPYCa»




BI/Ip}ICHHe 3a00J1€BaHHs YCJIOBCKaA,

40 KUBOTHBIX, pacTeHuil. HanotexHonorun
B OMOJIOTUN ¥ MEAHIINHE.
KonTponbaast padora " OOMeH BemecTB U

41 npeBpaineHue sHeprun. Hacnenctsennas
nHpopmanus u ee peanu3anus”

42 JKU3HEeHHEIN IUKIT KIIETKHA

43 Matpuunsiii cunres JJHK
Xpomocomsl. JlabopaTopHas pabora

44 «/3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»

45 JleneHue KJIeTKHM — MHTO3
Tune! knetok. KaprokuHes ¥ IUTOKHUHES.

46 JlaboparopHas padota «HabmroaeHue 05
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MHKpOIIpENapaTax)»

47 Perynsanus >KW3HEHHOTO IIMKJIA KJIETOK

48 Opraaus3M Kak eMHOE I1eJI0e

49 Txanu pacrenuii. JlabopaTopHas pabora 05
«M3ydeHne TkaHel pacTCHUIN» '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «/3yuenue 0.5
TKaHe! )KUBOTHBIX»
Opranbl. CucTeMbl OPraHoB.

51 JlaGopatopHas pabora «3yuenue 0.5
OPTaHOB LIBETKOBOT'O PACTCHHSD»

52 Omnopa Tena OpraHu3MoB

53 JIBI>KEHHE OPTaHN3MOB




54

ITuranue OpraHnu3MOB

TInTanne MO3BOHOYHBIX JKUBOTHBIX.

= [MumeBapuTenbHas cucTeMa YesloBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
9enoBeKa

58 TpancopT BemecTB y OpraHu3MOB

59 KpoBeHocHasi cuctema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Briienienue y opranu3mMoB

61 3ammTa y opranu3moB. MmyHHas
cHCTEMa YeJIOBeKa

62 Pa3npakuMocTh U peryisnus y
OpPTraHUu3MOB

63 I'ymopanbHast peryasius 1 SHIOKpUHHAS
CUCTEMa KUBOTHBIX U YEIIOBEKa

64 Kontpoinbnas padora " CtpoeHue
OpraHu3moB"

65 DopMbI pa3MHOKEHHUSI OPTAaHU3MOB

66 [TonoBoe pazmMHO)EHUE

67 Meiio3
I'amerorenes3. Obpa3oBaHUe U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 05
«V3ydenue cTpoeHHs MOJIOBBIX KIETOK '
Ha TOTOBBIX MUKpOTIpEenapaTax»

69 WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB

— OHTOI'CHE3




70

3aKyajka OpraHoB U TKaHEU U3
3apOJBIIIEBbIX JUCTKOB. POCT 1 pa3zBuTue
XKHUBOTHBIX. JlabopaTopHas padora
«BpIsIBIEHHE IPU3HAKOB CXOJ/ICTBA
3apO/IbIIIEN TO3BOHOYHBIX JKUBOTHBIX)

0.5

71

Pa3mHOMXeHMe U pa3BUTUE PACTEHUM.
JlabopaTtopHas padota «CTpoeHue
OpPraHoB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

0.5

72

PaszmuoxkeHue u pa3BUTHUC paCTeHHﬁ.
L[I/IK.]'IBI Pa3BUTHA CCMCHHBIX paCTeHI/Iﬁ

0.5

73

Kontponbnas padota "PazmuoxeHne u
pa3BUTHE OPraHU3MOB"

74

HcTopus cTaHOBICHHS U Pa3BUTHS
TCHETUKHU KaK HayKu. OCHOBHBIC TIOHSTHUS
Y CUMBOJIBI TeHeTHKH. JIabopaTopHast
pabora «JIpo3oduia kak 00BEKT
TeHETHUYECKUX HCCIETOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACJIECAOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpemBanue. [IpakTiuueckas padora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
apo3oduisr"

0.5

76

IuTonormyeckre OCHOBHI
MOHOFI/IGPHI[HOFO CKpCIIUBaHHA

7

Ananusupyroniee CKpeluBaHue.
Henonnoe nomuHupoBaHue




JuruGpuHoe ckpeumBaHue.
[Ipaktruueckas padora «M3yuenue

78 0.5
Pe3yIbTaTOB TUTUOPUIHOTO
CKpEIIUBaHUS Y APO30(PHIIBI»
79 [uTonmorndyeckue OCHOBBI JUTUOPHUTHOTO
CKpEIIMBAHUS
80 CrerieHHOE HacJIeJOBaHHUE MTPU3HAKOB
81 XpOMOCOMHas1 TEOPUS
HAaCIEeACTBEHHOCTH
82 I'eneTuka momna
I"'eHoTHI KaK 1eJI0CTHAS CUCTEMA.
83 I'eHeTnuecKkuii KOHTPOJIb Pa3BUTHUS
pacTeHHi, )KUBOTHBIX U Y€JIOBEKa
84 KontponbHas pabota "3aKOHOMEPHOCTH
HacCJIEACTBEHHOCTH"
85 M3MeHUHnBOCTH MTpU3HAKOB. Buibl
W3MEHYUBOCTH
86 MoaundukarmoHHass ”3MEHUYUBOCTh
BaprannoHHBIN psi 1 BapUallMOHHAS
kpuBas. JlaboparopHas pabota
87 «HccnenoBanue 3aKOHOMEPHOCTEM 05
MOAU(PHUKAITTOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapHaIiiOHHOTO psa U
BapHallMOHHOW KPUBON»
88 ['enoTHNMUECKasi U3MEHYUBOCTb.
KoM6unaTiBHasI ©I3MEHYUBOCTH
89 MyTtannoHHast K3MEHYUBOCTb. 05

[IpakTrueckas pabora «MyTtauuu y




Ipo30¢h bl (Ha TOTOBBIX
MUKPOIIPETIapaTax )»

90

3aKOHOMEPHOCTH MYTAallHOHHOTO
nporecca. JMUreHeTHKa U SMUTeHOMHUKA

91

I'eneruka uenoeka. [IpakTudeckas
pabota «CocTaBieHre U aHATIN3
POIOCIOBHOM»

0.5

92

MeToabl MEUITMHCKOM T'€HETUKH.
3HaueHNE MEIUIIMHCKON T€HETUKU B
MPEIOTBPALLICHUH U JICUCHUHU
FeHeTUUECKHUX 3a00JIeBaHMI YeI0BEKa

93

KonTponbaas padora "3aKk0HOMEPHOCTH
U3MEHUYMBOCTH. [ 'eHeTHKa JesioBeka"

94

OCHOBHBIE TIOHSATHUS CENEKITHH.
JlaGopaTopHas pabota «3y4yeHue
COPTOB KYJIbTYPHBIX PACTCHHUH H MTOPOJT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTobI CeNneKIMOHHON pabOoTHI.
JlaboparopHas pabota «/3yuenue
METOJIOB CEJICKLIMU PACTEHUI»

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTEHUM U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHNe U UCIIOJIb30BaHUE
T€HETUYECKUX PECYPCOB

98

buoTtexHonorus kKak HayKa U OTPacib
npousBojcTBa. [IpakTuyeckas pabota
«M3ydeHne 00BEKTOB OMOTEXHOIOTHUI

0.5




99 OCHOBHBIC HANPABJICHUS] CHHTETHYCCKON 1
Ouoaorun
100 XpoMOCOMHAsI M TeHHAst WH)KEHEPHSI. 1
MenuuuHcKre OMOTEXHOIOTHH
101 HtoroBast KOHTpOJIbHAs paboTa 1
102 PezepBHnbiit ypok. [ToBTOpenue, ) 1
0000111eHe, CUCTEMATH3AIINAS 3HAHAN
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

KonunyectBo yacos DJIEeKTPOHHBbIE
Ne Hara nugposbie
n/n Tema ypoxa Bceero Kontpoabueie | Tpakruyeckue U3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoThI pecypehI
1 OpomormonHas Teopus Y. lapsuna 1
5 JBr>KyIlire CUIIbl SBOJIOIMU BUIOB 1o Y. 1
[apBuny
3 Bbopwba 3a cymiecTBoBaHue, 1
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
HBOJIIOLIUN
5 OTaribl 3BOJIIOIIMOHHOIO Mpoliecca: 1
MUKPO3BOIIOIUS U MAKPOIBOIIOLIHS
5 [onmynsityst — 37eMeHTapHas eAMHULIA 1
ABOJIIOLIUN
3aKOH T€HEeTH4EeCKOro paBHoBecus JIx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBlIeHHE U3MEHUUBOCTH Y '
oco0elt 0JHOro BHUJIa»
8 DnemMeHTapHble (aKTOPHI IBOIIOLNUN 1
9 OS¢ ekt ocnoBarenst. dpdekr 1
OYTBLJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M30ma0muu monyJsiuii: 1
reorpaduueckas, OnoJoruaeckast
11 EcrecTBeHHBIN 0TOOP — HANPABIISIOMIUN 1

(haKkTOp IBOIIIOITUU




12

[TonoBoii oTO0p

13

[Tpucrnoco01eHHOCTh OPTaHU3MOB KaK
PE3yJIbTaT MHUKPOIBOJIIOLIUH.
Jlaboparopnas pabota «3yuenue
apoMOp(0O30B U UIUO0ATANTALIUH Y
pacTeHuil U KUBOTHBIX)

0.5

14

[Tpumeps! mpucnocobseHut y
OPraHU3MOB: MOP(OIOTHYECKHE,
¢dusnonornueckue, OMOXMMUIECKHE,
noseneHueckue. JlabopatopHas pabora
«[IpucmocobaeHns: OpraHu3MoB U X
OTHOCHTEJbHAs 11e1eCO00Pa3HOCTh

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaGopaTopHnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLIH

18

CBsI3b MUKPO3BOJIIOLIMU U
AIUIEMHUOJIOT U

19

MaKPOBBOJ'II-OI_II/ISI. [TaneonTONOrNUECKHUE
MCTOAbI U3YUCHUS 5BOJIFOIUN

20

buoreorpaduueckue MeTo bl H3y4EHUS
HBOJIIOLINN

21

OMOPHOIOTHYECKUE U CPABHUTEIIBHO-
MOpP(OJIOTrHUECKUE METOIbI U3yUEHHUS
HBOJIIOLIAN




MOJ'ICKy.]'IHpHO'FCHCTI/I‘IGCKI/IC,

22 OMOXMMHYECKHE U MaTeMaTUYECKUe
METOBI H3YUCHHUS IBOIIOIHN
23 OO01mre 3aKOHOMEPHOCTH YBOJTFOITHH.
24 AnantuBHas paguanus
HepaBHOMEpHOCTH TEMIIOB HBOJIIOLIUN
o5 Kontposnbhas paboTa "3aKOHOMEPHOCUTH
MHUKpPO- 1 MaKpO3BOJOLNN"
26 HayuHble rUIOTe3bI IPOUCXOKACHUS
KU3HU Ha 3emiie
97 JloHay4HbIE MTPEICTaBICHUS O
3apOXKICHUH KU3HU
08 OCHOBHBIE 3TaIlbl HEOPraHUUECKOM
HBOJIOLIUU
29 ['uroTe3sl 3apoKACHUS KU3HA
HcTopus 3eMiau 1 METOIbI €€ U3YUEHHUS.
30 Jlaboparopnas pabota «3yuenue u 05
OMKCAaHNE UCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB)
31 HavanbHble TaIbl OpraHndecKoin
HBOJIIOIIUH
32 DBOJIOIHS SYKapHOT
OCHOBHBIE 3TaIlbl 3BOITIOIUN
33 pactutensHOro MUpa. [IpakTHyeckas 05
pabora «M3yueHre 0COOCHHOCTEH '
CTPOEHHUS PACTEHUH Pa3HbIX OTAEIOB»
34 OcCHOBHBIE 3TaIlbl 3BOJIOIUH KUBOTHOTO

MHUpa




BBOJ'IIOI_II/ISI KHNBOTHBIX. HpaKTI/I‘leCKaH

35 pabora «3y4yeHue ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)

36 Pa3zButue xu3Hu Ha 3emiie Mo 3pam U
nepuosiamMm

37 MaccoBble BEIMUPaHUS] —
HKOJIOTUYECKUE KPU3HUCHI MTPOILIOTO

38 CoBpeMEHHBII 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTHU

39 CoBpeMeHHas cUCcTeMa OPraHu4ecKoro
MIPOLLIOTO

40 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITBI
OpPraHu3MOB

41 AHTpOIONIOTHUS — HayKa O YeJIOBEKe

42 PazButue npeacraBienuii o
MPOMCXOXKICHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranuudeckoro mupa. JlaboparopHas

43 pabora «3ydyeHune ocoOeHHOCTEH 0.5
CTPOCHUS CKEJIeTa YeIOBEeKa, CBA3aHHBIX
C IIPSIMOXOXKICHUEM

44 JIBuKyIIHe CUITBI aHTPOTIOTEHE3a

45 CooTHolieHrne OHMOIOTrMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

46 OcCHOBHBIE CTaIUN AHTPOIIOIEHE3A

47 [Taneorenerrka 1 najaeoreHOMUKa

48 OBOJIOLUS COBPEMEHHOT0 YeJI0BEKa




49

Yenoseueckue pachl. [Ipaktuyeckas
pabota «3ydeHune 3K0JIOrMIeCKUX
ajanTanuil 4eJIOBEKa

0.5

50

MC)KI[I/ICI_II/IHJII/IHapHBIG METObI
AHTPOIIOJIOTUN

51

O606menue o teme «IIporcxoxaeHue
Y pa3BUTHE KU3HU Ha 3emie»
KonTponbHas pabora

52

3apo>1<z[eHMe 1 Pa3BUTHC 5KOJIOTMU

53

Mertoapl skonoruu. JlaboparopHas
pabora «/3yyeHue MeTo10B
AKOJIOTUYECKUX MCCIIEA0BAHUI)

0.5

54

3HadeHNEe YKOJOTHYSCKUX 3HAHUI JJIA
YCJIIOBCKaA

55

Dxonorndyeckue GakTopsl

56

Abuotnueckue akropsl. CBET Kak
sKosioruueckuit gaxtop. JlaboparopHas
pabota «BbIsiBI€HHE TPUCTIOCOOICHUI
OPTaHU3MOB K BIIMSHUIO CBETa»

0.5

57

Abuotnueckue daxropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (aKTop.
JlaGopaTopHnas pabota «BbisiBIeHHe
HIPUCTIOCOOTIEHUH OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATyphD»

0.5

58

AbuoTtnueckue (axropsl. BnaxkHocTs
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopaTopHas paboTa « AHAaTOMHUYECKHUE

0.5




0COOCHHOCTH PACTCHUHN M3 Pa3HBIX MECT
oOuTaHus»

59 Cpenpl 0OMTaHUS OPraHU3MOB 1

60 Bbuonoruueckue puTMbl 1

61 JKuzneHnnbie GOpMBbI OpraHU3MOB 1

62 buoTtnueckue dhaxTopsl 1
3HaueHre OMOTUYECKUX B3aUMOJIEUCTBHI

63 JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeEJie 1
oOurtaHus

64 DKOJIOTHYECKHE XapaKTePUCTHKH 1
TOTTYJISITIHH
OcCHOBHBIE TIOKA3aTENN MOMYJISIIHN:

65 YHCIEHHOCTD, TUIOTHOCTh, BO3pacTHAs U 1
M0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TOIYJISIIHHN:

66 POKIAEMOCTh, PUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAIHH

67 DKosiorndeckasi CTpyKTypa OIS I

68 JlmHaMuKa TOMyJISIAN U €€ PEeTyIIsIus

69 KpuBbie pocTa 4rCIEHHOCTH TOMYIISIINY. 1
KpuBbie BeIKHBaHUS
DKonoruyeckasi HUIIa BU/IA.

70 JlaGopaTopHnast pabota 1 05
«[TpucnocobneHns ceMsiH pacTeHui K '
pacceleHuto»

71 Bun kak cucreMa momysisimiz 1

7 3aKOHOMEPHOCTH MOBEJCHUS U MUTPaLIUi 1

JKHUBOTHBIX




73

Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

74 DKOCUCTEMA KaK OTKpBITask CUCTEMA

75 KpyroBoport BeliecTs 1 MOTOK YHEPTUU B
HKOCUCTEME

76 OcHOBHBIE TTOKA3aTENN YKOCUCTEMBI

77 DKOJIOTUYECKUE MHUPaAMUIbI

78 M3meHeHus: cooO1ecTB — CYKLECCHH
[Tpupoanbie 3KOCHCTEMBI. DKOCUCTEMBI

79 03ep ¥ peK. IKOCUCTEMBI MOpEH 1
OKEaHOB

80 [TpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI
TYHJD, JIECOB, CTEIIEH, IIyCTbIHb

81 AHTpPOMOTreHHBIE YKOCUCTEMBI
Ypb6oskocuctemsl. [IpakTudeckas pabota

82 «M3ydyeHne u onMcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS

83 OCHOBHBIX B3aMMOJICICTBUI OpraHU3MOB
B DKOCHUCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN

84 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISAIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

85 buocdepa — obmermanerapHas
o0osouka 3emiu

86 VYyenue B. U. Bepnaackoro o 6uochepe

87 3aKOHOMEPHOCTH CYILIECTBOBAHUS

ouocgepsl




KpyroBopotsl BeliecTs u

88 OMOTEOXUMHUYECKUE ITUKITBI

89 3oHankHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIN

90 YcToitunBocTh 6uOChepsl

91 DKOJIOTUYECKNE KPU3UCHI U UX IPUIUHBI

92 BosneticTBue uenoBeka Ha 6uochepy

93 AHTpPOIMOTreHHOE BO3/IEHCTBUE HA
PACTUTENIBHBIN U )KUBOTHBIN MUP

94 Oxpana mpUpoIbI

95 OCHOBHbBIE TIPUHIIMITBI YCTOHYHUBOTO
pa3BUTHSI YESIIOBEUSCTBA U TIPUPOJIBI
PanponaiibHOE IPUPOAOTIOIH30BAHUE

96 COXpaHEeHHE OMOJIOTMYECKOTO
pa3zHooOpa3us 3emiu
O6061eHue mo Teme «MUKPOIBOIIOIHS

97 U €€ pe3ysbTaThl. MaKkpoIBOIIOIUS 1 €€
pe3yIbTaThD»

08 O606menue o reme «lIpoucxoxaeHue
YelIOBEKa — aHTPOIIOTEHE3)»

99 O6o001meHne Mo TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIICHUSX OPTaHH3MOB

100 O606menue mo reMe «OpraHu3mMsl U
cpeaa oOuTaHuUs»

101 O06001eHne Mo TeMe «IKOJIOTHsI BUJIOB U
TIOMYJISIITU I

102 0O606menue o Teme «brochepa —

riio0ajgpHasg YKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

|

7.5






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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