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ITOACHUTEJIBHA A 3AIIMCKA
[Iporpamma mo yde6HOMY mpenmetry "buomorums" (mamee - Owomorus) Ha
YPOBHE CpeIHero olmiero odpa3oBaHHUsl pa3paboTaHa Ha ocHOBe dDemepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit deneparuny,
OdI'OC COO, Konmenuuu mpenojaBaHus ydeOHoro mnpeamera «buojorus» wu
OCHOBHBIX MMOJIOKEHUH (henepaibHON pabouei mporpaMMbl BOCITUTAHHUS.

VueOubii npenmer «buosorus» yriyonéaHoro ypoBHs uzydenus (10-11
KJIaCChl)  SBJISIETCS ~ OJAHUM W3  KOMIIOHEHTOB  MPEAMETHON  oOjactu
«EcrecTBeHHOHayuHble mnpeaMmerel». CornacHo mnonoxenusm OI'OC  COO
npoduiibHbIE yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIiIyOJIEHHOM YPOBHE, SBISIOTCS
criocoboM nuddhepeHnranuu 00yueHs Ha YPOBHE cpeiHero odiiero oopa3oBaHus
¥ TIPU3BaHbI 00ECMEYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, cpeHUM MPOodEeCCUOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To e BpeMs
KOKIBIM M3 JTHUX YYEOHBIX TMPEIMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTENbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MNpodOopUEHTAMEH OO0YyYalIMMUXCS W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAay4YHOTO 3HAaHMS, CBA3AHHOIO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebnomy npeamery "buonorus" ga€t npeacraBieHue o nean
U 337a4ax M3ydeHusi ydyeOHoro mpenmera «buosorus» Ha yriiyOJI€HHOM YpPOBHE,
ompenenser oOsi3aTebHOEe (MHBApUAHTHOE) TMPEAMETHOE COJepKaHue, €ro
CTPYKTYpPHUpOBaHME TIO pasfenaM U TemaMm, pachpeleiieHne Io Kiaccam,
PEKOMEHyeT TOCIE0BaTeIbHOCTh M3YyUYEHUS Y4eOHOro Marepuaia C ydéTrom
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JIOTMKHA Y4eOHOTO MpoIiecca,
BO3PACTHBIX 0COOCHHOCTEM oOy4aromuxcs. B mporpamMme o 61uosioruu peain3oBaH
MPUHITUT PEEMCTBEHHOCTH C U3yYEHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus, Ojarojaps dYeMy MpOCMaTpPUBAETCS  HAIMpaBJICHHOCTh  Ha
nocjeaAyoIliee pa3BUTHE OMOJIOTHYECKUX 3HAHWUM, OPUEHTHPOBAHHBIX Ha
dbopMHpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IKOJIOTHYECKOTO
MBIIIICHUS, IPEICTABIICHUH O 3J0POBOM 00pa3e »KU3HH, Ha BOCIIUTAHHUE OEPEKHOTO
OTHOIIICHHS K OKPY>Kalollel mpupoIHOH cpene. B mporpamme mo OMOJOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH y4eOHoro mpeamera «buosiorus» B peanu3aiuu
tpeboBannii ®I'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM pe3yIbTaTaM 00ydeHUs U B GOPMUPOBAHUH OCHOBHBIX BUJIOB YUEOHO-
MO3HABATENIbHON JESATENbHOCTH OO0YYalolUXCsl TI0 OCBOEHUIO COJEp KAHMS
OMOIOrMUeCcKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001IEero o0pa3oBaHMUsL.

VY4eOunsbiii mpenmer «buonorus» Ha ypoBHE CpelHEro o0Iiero oOpa3oBaHUs
3aBepiaeT OMOJIOrHIeCKOe 0Opa30BaHME B IITKOJIE U OPUEHTUPOBAH HA PACITUPEHUE



U yriIyOJieHre 3HaHUM 00y4JaroluXxcs O )KUBOU MPUPOIE, OCHOBAX MOJIEKYJISIPHOHN U
KJIETOYHOM OMOJIOTHUH, IMOPUOJIOTUU U OMOJIOTHUHM Pa3BUTHUS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne yueOHoro mnpeamera «buomorus» Ha yriiyOJI€HHOM YPOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIONIMXCS K MOCJIEAYIOIIEMY IOTYyYEHUIO
OMOJOTMYECKOrO0  00pa3oBaHMs B By3aX U OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COJIEp)KaHusl COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TOJYYEHHBIX TMPU  HU3YYCHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/ejOoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS MOJy4yaroT pa3Butue. Tak,
pacUIMpeHbI U YIIIyOJIeHbl OMOJIOrMYECKUE 3HAHUS O PACTEHUSIX,, )KUBOTHBIX, TpHU0ax,
OaKTepusix, OpraHu3Me€  4YeJOBeKa, OOIMX  3aKOHOMEpPHOCTSAX  JKU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MIPUKIAHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KAaK OPUEHTHUPHI Ul MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke HHTErpaunus OWOJIOTMYECKUX 3HAHWM C
COOTBETCTBYIOIIUMH 3HAHHUSIMH, IMOJIYYEHHBIMH OOYYArOUIUMUCSA NPU H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHOMY mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBI M JBOJIIOIMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPraHHU3aLMH, SBOJIOLUN OPTaHMYECKOr0 MUpa Ha 3eMile,
COXpaHeHUs1 OMOJIOTMYECKOTO pa3Hoo0pa3us maaHeTsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OHOJIOTMH, SMOPHOJOTHUM U OHOJIOTHH
pa3BUTHS, TEHETUKU U CEJEKLIHMH, OMOTEXHOJOTUH M CHUHTETUYECKOW OHMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAaHMS OOydYaroImMXCs MO OOTaHWKE, 300J0THUH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce n3yyaroTcsi SBOJIIOLIMOHHOE YUYE€HHE, OCHOBBI
HKOJIOTHH U yueHue o ouocdepe.

VYueOnsiii  npenMer  «buosorus»  mpu3BaH  00€CNEYUTh  OCBOEHHUE
OOyJarOIIMMUCST OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WJIEH, MPUHIIMIIOB U TIPaBUII,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTro00pa3MM M OCOOEHHOCTSIX KJIETKH, OpraHus3Ma, MOMyJIsuH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHY, PUKIIATHBIX aCMIEKTax OWOJIOTHYECKUX 3HaHUM. s
pa3BUTUSL M TOJJEPKAHUS MHTEpeca OOydaroluXcsi K OHOJOTHMH Hapsay Cco
3HAYUTEIHLHBIM 00BEMOM TEOPETHUECKOr0 MaTepuaia B COACpP>KaHWU MPOTPaMMBbI
1Mo OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHUS M Pa3BUTHS
TOM WJIM HHOM 00J1aCTH OMOJIOTHH, BKJIAJOM OT€YECTBEHHBIX U 3apYOSKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIIeM.



[ens uzyuenus yuyeOHoro npeamera «buonorus» Ha yrnmyOnéHHOM ypoOBHE —
OBJIaJIcHHE  OOYYaIONIMMUCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAJbHOMN
OpraHM3allMd JKUBBIX CHCTEM pAa3HOTO paHra U MNPUOOPETeHHE YMEHH
UCIIONIb30BaTh TH 3HaHUA B (JOPMUPOBAHMM MHTEpEca K OIMpeneIEHHON 00JIacTH
npoecCUOHANBHON JIeSITEIbHOCTH, CBSI3AHHOW C OWOJOTHed, WM K BBIOOpY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTikeHne 1enum u3ydeHuss ydeOHoro nmpeamera «buosorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIeUMBAETCS PEIICHUEM CIIETYIONIUX 3a0a4:

OCBOCHHME 00YYaIOIMMHUCS CUCTEMbl OMOJOTHYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHILIETLHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MUPA; O
CTPOCHUH, MHOIroo0pa3uri M OCOOCHHOCTSIX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUJ, OMOreoneHo03, Onocdepa); 0 BbIJAIOLUINXCA OTKPBITUAX
U COBPEMEHHBIX MCCIEAOBAHUAX B OHOJIOTMH; O3HAKOMJIEHUE OOYYaIOIIUXCS C
METOJAMH TO3HAHUS KUBOM NPHUPOABL: HUCCIEAOBATEIBCKUMU  METOAAMHU
OMOJIOTMYECKUX HAyK (MOJICKYJSPHOW U KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUU U
OMOJIOTUN Pa3BUTHSI, TEHETUKU U CENEKIMH, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, MAaJICOHTOJIOTUH, IKOJIOTHUH ); METOJAMHU CAMOCTOSITENIbHOTO TPOBEACHHUS
OMOJIOTMYECKUX HCCIe0BaHU B jabopaTopum W B mnpupone (HaOmroAeHue,
U3MEpPEHHUEe, DSKCIHEPUMEHT, MOJCIMPOBAHUE); OBJAJCHHE OOYYAIOIIMMUCS
YMEHUSIMU:  CAMOCTOSITENIbHO HAaXOJWTh, aAHAJIU3UPOBATH U  HCHOJb30BAThH
OMOJIOTMYECKYI0 MH(POPMAIINIO; TTOIH30BAThCS OMOJOTHYECKON TEPMHUHOJIOTHEH H
CUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXJY Pa3BUTHEM OHOJOTMU U COLUAIBHO-
HSKOHOMUYECKMMU M SKOJOTMYECKHMMH MpoOjJeMaMy YeJIOBEYECTBA; OLICHUBATh
MOCJICICTBUS CBOEM JIEATEIBHOCTH MO OTHOLICHHWIO K OKPYXKAKOLIEW MPUPOIHOU
cpene, coOCTBEHHOMY 37I0POBBIO M 3I0POBBIO0 OKPYXKAIOIIMX JIt0/1ei; 000CHOBBIBATh
u coOioaaTh Mepbl NpodUIAKTUKM HMHQPEKIIMOHHBIX 3a0oJjieBaHUM, IpaBUiia
noBeZieHUsT B  mpupoae M oOecrieyeHuss  O€30MACHOCTH  COOCTBEHHOM
KU3HEJEATEIbHOCTA B YPE3BBIYANHBIX CUTyalUSIX HPUPOJHOTO M TEXHOTE€HHOTO
XapakTepa; XapaKTepu3oBaTh COBPEMEHHBIC HAy4YHBIE OTKpPBITUS B 00JacTH
OWoNorMy; pa3BUTHE Yy OOyYarOUIUXCsl MHTEIUIEKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B Mpolecce 3HAKOMCTBA C BBLAAIOUIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMU HCCIIEJOBAaHUSIMU B OHOJIOTHH, pEUIaeMbIMU €10 MpodiieMamu,
METOJI0JIOTHEN OMOJIOTUYECKOTO UCCIIEOBAHMS, IPOBEACHHS IKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pEIIeHHs] OMOJIOTUYECKUX 3a]]ad, MOJEIUPOBAHUS OMOJIOTUYECKUX
00OBEKTOB U IMPOIIECCOB;

BOCIHUTAHUE y OOYYarOMIMXCS IIEHHOCTHOTO OTHOLIEHHS K >KMBOW MPHUPOJIE B
LEJIOM U K OTAETbHBIM €€ 00BEKTaM U SIBICHUAM; (OPMUPOBAHKE IKOJIOTHUECKOH,



IeHEeTHYECKOW IPaMOTHOCTH, OOIIECH KyJIbTYypbl HOBEACHHS B IPUPOJIC; UHTETPALIUH
€CTECTBEHHO-HAYYHBIX 3HAHU; TPHUOOPETEHHE 00yUYaIOIUMHKCI KOMIETEHTHOCTH B
palOHAILHOM PUPOIOT0JI30BaHUH (COOJIIOACHUE MPABUII ITOBEJICHUS B IPUPO/IE,
OXpaHbl BHJIOB, dKOCHUCTEeM, OMOChephl), COXpaHEHUU COOCTBEHHOTO 370POBBS H
3JI0POBbsI OKPYXKAIOIIUX JtoJel (coOmoaeHuss Mep npodriiakTuku 3a001eBaHUH,
oOecrieyeHne OE30MaCHOCTH JKU3HEACSATENBHOCTA B UYPE3BBIYAWHBIX CUTYyaIUsX
NPUPOJHOTO W  TEXHOIEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  yCIOBUWA  JJIi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHUCS
WHIUBUTy aIbHON oOpa3oBaTenbHON TPAeKTOPUH, CIOCOOCTBYIOIIEH
nocjeaAywnemMy npodeccCuoHaIbHOMY CaMOOIPEIEIECHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee 4ncI0 4acoB, OTBEJACHHBIX HA U3y4YeHUE OMOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpeaHero obimiero oopasoBanus, coctapiseT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEeHHS OMOJOTUH
OCYIIECTBIISIETCA C YYETOM CHEIU(UKUA €ro COJEpKaHUsI U HANpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTMYECKOr0  00pa3oBaHUsi B OpPraHU3AIMSAX  CPEAHErO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTenbHBIM yCIIOBUEM MPHU 00y4YeHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JTA0OPATOPHBIX W MpakTU4YecKuxX pabor. Taxxke ydactue
OoOy4YaronMxcsi B BBITIOJHEHWU MPOEKTHBIX W y4eOHO-UCCIENOBATEIhCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNISICTCS YUYUTEIeM Ha OCHOBE MMEIOIIUXCS MaTePHATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.

COJAEP)KXAHUE OBYUEHUASA

10 KUIACC

CopepskaHue TpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
rocyaapcTBeHHoi urorooi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak HayKa

CoBpeMeHHas Ouoorusi — KOMIUJIEKCHAsi Hayka. KpaTkast ucTopusi pa3BUTHS
Ovonoruu.  buonormyeckue HaykKd W U3y4aeMble UMM MPOOJIEMBI.
@dyHaMEHTaJbHbIE, MPUKIAAHbIE W TIOMCKOBBIE HAay4YHbIE HCCJIEIOBAHUS B
OHOJIOrHN.

3nauenue Ouosoruu B (HOPMHUPOBAHUH COBPEMEHHOUN €CTECTBEHHO-HAYUHOM
kapTuHbl Mupa. IIpodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHue OHOJIOTUH B



MPAKTUYECKOM JESATEIBHOCTM YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JleMoHCTpanun

[Toptpetsl: Apuctortens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. T'apgeu, I'. Mennens, B. 1. Bepnanckui, U. I1. I1aBnos, Y. 1. Meunukos, H.

. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.
Tabmuiel U cxembl: «CBsI3b OHMOJIOTHH C JPYTMMHU Haykamu», «Cucrtema
OMOJIOTMYECKHUX HAYK.
Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cucTemsl Kak peaMeT nu3ydeHust ononoruu. CBoicTBa )KUBBIX CUCTEM:
€IUHCTBO XMMHYECKOI'O0 COCTaBa, JMCKPETHOCTb U LEJIOCTHOCTb, CIIOKHOCTH U
YHOPSIAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3alHs,
CaMOBOCIIPOU3BECHUE, PA3APAKUMOCTb, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHH OpraHu3alMy OJKHUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIIETOYHBIH,
TKAHEBBI, OpraHU3MEHHBIN, MIONYJIALMOHHO-BUIOBOM, HYKOCHUCTEMHBIN
(OuoreoueHoTnueckuit), Omocdepubiil. Ilpomeccsl, MNPOUCXOASAIIME B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKU >KUBOro. KW3Hb Kak (opma CyHIECTBOBAaHHUA
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNH.

N3yuyenue xuBbIXx cucteM. Meroapl Ouosnornyeckod Hayku. HaOmiomenue,
U3MEPEHUE, IKCIEPUMEHT, CUCTEMATH3alus, MeTaaHanus3. llonsatue o 3aBucumoin u
He3aBUCUMOM mniepeMeHHOW. [lmanupoBanme »dkcnepumenrta. IlocranoBka wu
npoBepka runote3. Hynesas runotes3a. [loHsTHe BBIOOpKHM U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouosiornueckux JaHHbIX. OIEHKAa JIOCTOBEPHOCTU TOJYUYEHHBIX
pe3ynpTaroB. [IpuunMHBI HWCKaXeHWs pe3yJbTaToB JKcrepuMmeHTa. llonsarne
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmuubl U cxembl: «OCHOBHbIE TPHU3HAKK KU3HW», «bUoNornyeckue
cucrteMbl», «CBOWCTBAa KMBOW MaTepum», «YPOBHM OpraHU3AlUUA KUBOU
npupoas», «CTpoeHHE JKUBOTHOM KIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJOBEUECKOTO opraHu3zMay, «buoreonenos», «buocdepay, «MeTtobl
V3y4EHUs )KUBOU NPUPOJIBD).

O6opynoBaHue: 1abopaTopHOe 000pyAOBaHUE ISl IPOBEACHUS HAOIOICHHM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTn4yeckas padora «/cnoap30BaHNE pa3IMYHBIX METOJOB ITPU U3YUEHUHU
KUBBIX CHUCTEM).

Tema 3. buoJsiorust KJIeTKH

Knetka — cTpykTypHO-QyHKUMOHANbHAS €IMHUIIA KUBOro. Kcropus
oTKphITHS KiIeTKU. Pabotel P. I'yka, A. Jlepenryka. Knerounas teopus (T. 11IBanH,



M. Ilnetinen, P. Bupxo). OCHOBHbIE MOJOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJEKYISIPHOM W KJIETOYHOM  OMOJIOTMU:  MUKPOCKOMMS,
xpomatorpadus, 3nekTpodope3, METOJ MEUYEHBIX aTOMOB, Au(depeHIrnaIbHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue GuKCUpo8anHvIx
K1emokK. DIEKTpOHHAss MUKpocKomnus. Kougokanvhas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuubl 1 cxeMbl: «CBETOBOM MHKPOCKOIDY, «DJIEKTPOHHBI MHKPOCKOID,
«HMcTopus pa3BUTUA METOLO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuueckass padora «/3ydyeHne MeETOJOB KJIETOYHOM OHMOJIOTHUH
(xpomarorpadus, aaekrpodopes, auddepeHunabHOE HEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHI COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bopa u €€ ponb Kak pacTBOPUTES, peareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH,
Terioperyssinud. MuHepanbHbIe BEIIeCTBA KISTKH, UX Ouosorudeckas poJib. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckne BEHIECTBA KIETKUA. buosnornueckue mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OeinkoBOM Mmosiekyibl. [lepBuuHas
CTpyKTypa Oeika, TNenTHaHas CBsS3b. BTOpuYHas, TpeTHUYHAsl, YETBEPTHUUHAS
cTpykTyphl. Jlenarypauus. CoiictBa 6enkoB. Kinaccudukamus 6eakoB.

buonoruueckue pyHkunu 6eakoB. [Ipuonsi.
YraeBoabl. MoHOCaxapuabl, IUCaxapuabl, OJIUTOCAXAPUIBI U MOJIUCAXaPUIbI.

OO6mmuit  1aH  CcTpoeHMss U (UBUKO-XMMHUUYECKHME CBOWCTBA  YTIJIEBOJIOB.
buonorudeckue pyHKIIUM YTIIEBOIOB.

Jlunmuapet. T'uapodunsHo-THAPOGOOHBIE cBOicTBA. Kitaccudukanus TumumaoB.
Tpurnuuepunbl, ¢GocPoIUnuabl, BOCKH, CTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBA OMOJIOTMYECKUX MEMOPAH — TEKYUYeCTh, CTIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIAEMOCTb.

Hyxneunoseie kuciotel. JJHK u PHK. CTpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ipunuun xomriemeHTapHoctH. IlpaBunmo Yapradda. Crpykrypa
JHK — nBoiinas criupans. MectoHaxoxaenue u ouonorndeckue dynkiuu JJHK.
Buael PHK. ®yukuuu PHK B kietke.



Crpoenne Mmonekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornyeckue pynkiuun ATD. BoccraHoBneHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
KIeTke. /pyeue nykneosuompugocamol (HT®). CexBennponanue JJHK. Memoowr
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyorusi: OMOXMMUYECKHEe U OUO(U3NYECKUE UCCIEeIOBAHUS
cocTaBa U TIPOCTPAHCTBEHHOM CTPYKTYphl Ouomoliekyld. Mooeruposarnue
cmpyKmypbol U QyHKYull OUOMoNeKyn U ux komniekcos. Komnviomepnouii ouszavin u
Opeanuyeckull cunmes OUOMOEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaMu

[Hoptperst: JI. [Tonunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacripefenenne XMMUYECKUX AJIEMEHTOB B HEXKUBOU MPUPOEY,
«Pacrnipenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.

Tabnuupsl 1 cxembl: «llepuogmyeckas TaOauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BellecTBa B COCTaBe OPraHu3MoOB», «CTpOeHHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyNb», «CTpOEHHE MOJIEKYT
yrieBoioBy», «CTpoeHHE MOJEKYJd JUNUI0B», «HYKIEUHOBBIE KUCIIOTHI»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHKE.

Jlabopatopuasi padora «OOHapykeHHE OEIKOB C MOMOIIBIO KaYECTBEHHBIX
peaxkuumny.

JlaGopaTopHasi padora «VccrnenoBanre HyKIE€MHOBBIX KACIIOT, BbIICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Turnbl KJIETOK: SyKapuoTHYeCKas u IPOKAPUOTHYECKASL.
CtpykTypHO(GYHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHure mpokapruoTHIEeCKOM KiIeTku. KieTouHast cTeHKa OaKTepHil U apXeit.
OcoOeHHOCTH CTPOCHHUSI TeTepOTpOPHOM W aBTOTPO(PHONU MPOKAPUOTHIECKUX
KJIETOK. MecCTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u PyHKIIMOHUPOBAHKE DYKAPUOTUUECKOMN KJIeTKH. [lmazmMarudeckas
MeMOpana (tutazmanemma). CTpyKTypa Iuta3MaThdeckod memOpanbl. TpaHcmopT
BEII[ECTB Yepe3 TIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3ust, ooneryéHHas
muddy3us), akTUBHBIA (MEpBUYHBIA M BTOPUYHBIM AKTUBHBIA TPaHCIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuiikaaueBoro Hacoca. DHIOIMUTO3:
MUHOIMTO3, (aronutos3. Dk301uTo3. Kimerounas crenka. CTpyktypa u (QyHKIIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[Mutomna3ma. Iluto3omne. [{utockener. JIBuxxkeHnue nuroriazMbl. OpraHoOUIbI
kieTku. OTHOMEeMOpaHHbIe OPraHOUAbI KIIETKH: 3HI0IIa3MaTtuyeckas cetb (I11C),



anmapat [onbKu, JNH30COMBI, HUX CTpoeHue U (QyHkIUU. B3auMocssasb
OJIHOMEMOPAHHBIX OPTraHOUIOB KIETKU. CTpOoeHuEe TPaHyJISIPHOTO PETUKYIyMa.
Mexanuszm nanpaesnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ magkuii (arpanyJIsspHbIi ) S3HAOIIa3MATHYECKUI PETUKYITYM.
CekperopHas ¢ynkuus anmnapata ['onbmxu. Moougurxayus 6enkos 6 annapame
Tonvoorcu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pacturenbHbix kietok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpTraHOWABl  KJIETKW:  MHUTOXOHIPHH,  IUIACTHJIBL
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouoecernes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (GyHKIMM MUTOXOHApUM W 1iactui. [lepBuunsie,
BTOPHUYHBIE U CIIOKHBIC MJIACTUABI (DOTOCUHTE3UPYIOIINX DYKAPHOT.
XI0pomiIacTbl, XpOMOILUIACTHI, IEHKOIIJIACTHI BHICIITUX PACTEHUH.

HememOpanubie opranoussl kietku CtpoeHre W (PyHKIUA HeMeMOpaHHBIX
OpraHOUOB KJIETKH. PuGocomsl. IIpomeosicymounvie Qunamenmol.
MukpodunamenTsl. Axkmunogvie Mukpoguiamenmsi. MBIIIEUHbIE  KJIETKH.
Axmunosvie KomMnonenmsl Hemblueunvix Kiemok. Mukporpyoouku. KieTouHslit
neHtp. CTpoeHWe U JBIDKEHHE JKTYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposaunHvlie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momophvie benku.

Anpo. OGonouka s1pa, XpOMaTUH, KapuoIuia3Ma, SJIPBIIIKH, UX CTPOEHUE U
bynkuuu. SnepHsiii OENKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE pPaCHOIOKEHHE
XpoMocoM B uHTepdaszHOM sipe. Iyxpomamun u 2emepoxpomamur. benku
XpoMaTUHAa — TUCTOHBL. Jlumamuxa sodepuou o006010uku 6 mumose. Aoepmulil
Mpaucnopm.

Knerounsle BkitoueHus. CpaBHUTENbHAS XapAaKTEPUCTHUKA KJIETOK JSYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKm», «CTpoeHue
KUBOTHOW  KJeTKkW», «CTpoeHHe  pacTUTeNbHOW  KiIeTku», «CTpoeHue
MUTOXOHAPUIY, «Aapo», «CTpoeHNE MPOKAPUOTHICCKON KICTKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpEeNapaThl OaKTepUATbHBIX KIETOK.

Jlabopatopnass pabGora «/3yueHue CTpPOEHHS KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KIETOUHON MeMOpaHbD».

Jlabopatopuass paGora «lccnegoBanue Mmiia3mMoiiM3a M JEIjIa3MoiIn3a B
PACTUTENbHBIX KIIETKaX».



IIpakTH4yeckas padora «l3ydeHne IBUKEHNS HUTOIUIA3MbI B pACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccuMuisIMs M AMCCUMUJISILUS — ABE CTOPOHBI MeTabosn3ma. Turbel oOMeHa
BELIECTB: AaBTOTPO(PHBIA U TreTepoTpOoHBIM. YyacTHe KUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTuuyeckoe oobecrieyeHne kieTku: mnpeBpamieHue ATO B
oOMeHHBIX TIporeccax. DepMeHTATHBHBIA XapakTep peakmuil KICTOYHOTO
MeTtabonusma. DEpMEHTbI, UX CTPOEHUE, CBOMCTBA M MEXaHW3M JICHCTBUS.
Kodpepmentsl. Otnuuust QepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOpPOB.
benkuakTuBaTopsl u OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIl CUHTE3 OpPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
AHoKkcueenHbvlli U OKcucenHbvlli omocunmes y oaxkmepuu. Ceemocobuparoujue
nUCMEeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Pollb XJI0pOMIacTOB B MpoLEcce
dorocunTe3a. CBetoBas u TeMHOBas (pa3pl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IIpoykTUBHOCTH (poTOCHHTE3a. BiusiHue pa3nnuHbiX (akTOpoB Ha
CKOPOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuu, >Kelie300aKTepuu, CepoOaKTepuu, BOJOPOIHBIE
OakTepuu. 3HAUEHHUE XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Bumel Opokenus. [IpoaykTsl OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHMKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.

[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHHUE TIIFOKO3HI.

buonorudeckoe okucieHue, WK KJIETOYHOE JAbixaHue. Pojb MUTOXOHApUIA B
mpoiieccax Ouosoruueckoro okucienus. [uknmaeckue peakiuu. OKUCIUTETHLHOE
bochopunupoBanue. Iuepeus memopannozo epadouenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO TyTH OOMEHa
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JemoHcTpanuu

[Hoptpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «POTOCHHTE3Y», «DHEpPreTuUeckuii oomen», «buocunres
oenka», «Ctpoenne pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OpYIOBaHWE AJii MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTtopHnasi pabora «/3yueHre KaTaTuTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

JlaGopaTtopnass pabora «l3yueHune (¢epMEHTATUBHOTO PaCIICTIIICHHS
NEPOKCH/A BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHHME TIpollecCOB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIECCOB OPOXKEHUS U JIIXAHUSD.

Tema 7. HacsiencrBeHHass uHGopManus U peaju3anus eé B KIeTKe

Peakunn matpudHOro cuHtesa. [I[pHHIMIT KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTE3a. Peanuzanus HaciencTBeHHOM MH(opManuu. ['eHeTHuecKuii
KOI, ero cBoucTBa. Tpanckpunumss — wmarpuussld cuHTe3 PHK. IlpmHnImms
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, AHTUIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue TpancnopTHeix PHK B 6nocunTese Genka.
VYcnoBus Ouocunteza Oenka. KomgupoBanue amMuHOKUCIOT. Pons pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi 0 cmpoenuu 2enog. Opranusanus reHoma y
MPOKAPUOT U DYKApUOT. Perymnsiius akTUBHOCTU T€HOB y MpOKapwoT. ['umnoresza
onepona (®. XKako0, XK. Mano). Monexyrapusie mexanuzmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynrayuu pabomul eeHos. Perynsius oOMEeHHBIX
MPOLIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycbl — HekeTouHble (DOPMBI )KU3HU U OOJHMraTHbIC Mapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooeporcawux supycos, PHK-cooepacawux supycos, bakmepuogpazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

Bupychsie 3a0oneBanus yenoBeka, )KuBoTHbIX, pactenuii. CITN/], COVID19,
COIMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

buoungpopmamuka: unmeepayus u aumanuz ooavuux maccusos («bigdatar)
CMpYKmMypHuIX duoio2udeckux oannvix. Hanomexuonocuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocodwl 00cmasKu 1eKkapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «buocunre3 Oenkay, «l'eHeTHUeCKU Koy, «Bupyce»,
«baktepuodarmu».

IIpakTuyeckas padora «Co3nanue MOJIEIU BUPYyCay.



Tema 8. ZKuzHeHHBIA HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoiasl U perymsius. WMurtepdaza u MuTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTekaoumx B HHTEepdasze. [loAroToBka KIETKU K
nenenuto.  IIpecunteTnueckuit  (HOCTMUTOTHUYECKHI),  CUHTETUYECKUM U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUuobl UHTEpGa3bl.

Martpuunbin cuare3 JJHK — permukanusa. Ilpuanuner permmkanun JHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm perukauuu JIHK. Xpomocomsl. CtpoeHne xpomocom. Temomepsl u
TejaoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTum. JIMIIOMmHBIA U
rariouaHbI  HAaOOpel  XpoMocoM. ['omosornuHble XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kineTku — Muto3. CTaiui MUTO3a U TIPOUCXOJIAIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsanust MATOTHYECKOTO THKJIA KJIETKU. [IporpamMmmpyemasi KieTodHas
ru0esb — arnomnTos.

Knerounoe simpo, XpomMocoMmbl, (yHKIIMOHAJIbHAs TEHOMUKA. Mexanuszmbi
npoaughepayuu, ouggpepenyuposku, cmaperus u eudeau xiemok. «l{ugposas
KlemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxembl: «KH3HEHHBIM MUK KIETKH», «MwuT03», «CTpocHHe
xpomocomy, «Pemmkamusa JHK».

OO6opymoBaHHe: CBETOBOM MHUKPOCKOII, MHEKpOTIpenapaTsl: « MHUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

JlaGopaTtopnass  pabora «3yyeHne XpoMOCOM Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlaGopaTopHasi pabora «HabGmoneHue MuTo3a B KjeTKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHM3MOB

buonornyeckoe paszHooOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHHUSA U KU3HEACSITEIIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, APYrHe
npotucthl. KosloHnanbHble OpraHU3MBbl.

B3anMocCBs3p 4acTell MHOTIOKJIETOYHOIO OpraHums3Mma. TKaHu, OprasHbl H
cucTeMBbl opraoB. OpranusMm kak eiuHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUNBI pacTUTENBHBIX TKaHEN: 00pa3oBaTeibHas, TIOKPOBHAs,
NpOBOASIIAs, OCHOBHAs, MexaHuyeckas. OcoOeHHOCTH CTpoeHus, (QYHKIHUH H
PACIIOJIOKEHUS TKAHEW B OPTaHaxX PACTCHMM.



TkaHu )XKMBOTHBIX U 4YEJNOBEKA. THIBI KUBOTHBIX TKAHEW: SIUTEIAAJIbHAS,
COCJIMHUTENbHASA, MblllIeyHasi, HepBHasi. OCOOEHHOCTH CTpPOCHHS, (PYHKIUN WU
pacIonoKeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TIeHepaTHUBHbIE OpraHbl pacTeHuid. OpraHbel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranm3zMoB. Kapkac pacteHuid. CKeNneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUYHBIX )KUBOTHBIX. HapyxkHbIil 1 BHyTpeHHUI ckeneT. CTpOEHUE U THIIbI
COEIMHEHUS KOCTEM.

JlBrokeHue  opraHu3MoB.  JIBHJKEHHME  OAHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUHOE, KTYTUKOBOE, PECHUYHOE. [IBMKEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUHU. [[BM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MbllIeyHas cucremMa. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenue Boabl, YIIEKUCIOro ra3a i MUHEPAIIbHBIX
BEIlECTB  pacTeHusMU.  IlutaHume  KUBOTHBIX.  BHyTpumosnocrHoe u
BHYTPHMKJIETOYHOE MNHIIeBapeHue. [InTaHne MO3BOHOYHBIX >XUBOTHBIX. OTaEIbI
MUIIEBAPUTENBHOrO TpakTa. [IumeBapurenpHble xenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactenuid. JIpixanue >xuBotHbIX. Juddysus
ra3oB 4epes3 NOBEPXHOCTh KIETKU. KoxkHoe npixaHue. JlpIxaTeabHas IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J[pixaHue MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa 4eloBeKa. MexaHu3M BEHTWIALMU JIETKUX y ITUL] U
MIIeKonUTaomuX. Perymsmus apixanus. JlprxareabHble 00bEMBI.

TpaHcrOpT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemiecTB y JKHBOTHBIX. KpoBEHOCHass cucrteMa H €€ OpraHsbl.
KpoBeHocHass cuctema TIO3BOHOYHBIX JKMBOTHBIX M  4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru kpoBooOpamieHus. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX *UBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprannsMoB. Beigenenue y pacrenuii. Beinenenue y )KUBOTHBIX.
CokparutenbHple Bakyosqu. Opranbl BblaeneHusd. DunbTpamus, CceKpenus Hu
oOpaTHOE€ BcCachlBaHME KaK MEXaHU3Mbl PabOThl OpraHoB BbiAelieHUsd. CBS3b
IIOJIOCTH TeJa C KPOBEHOCHOW M BBIIEINUTEIBHOW CUCTeMamu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHune u (QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpraHuM3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. Croopsl
OaKTepHil ¥ IUCTHI NPOCTENIINX. 3aIMUTA Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUMBHOM M XUMUYECKOM 3aIIUThl. ODUTOHLINIBI.



3ammuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X POM3BOHBIE. 3aIIUTa
opranu3ma oT Oone3Heil. MMMmyHHas cucreMa 4enoBeka. KieTouHbll WU
TYMOpPAJIbHBIA UMMYHHUTET. BpoxkIEHHBIM U OpuOOpeTEHHBIN crneunduyecKkuit
UMMYyHUTET. Teopusi KIIOHaIbHO-ceneKTuBHOro uMmmynurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnasiutrensHble OTBEThI OpraHu3MoB. Polib BpoxAEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte W perynsumMss |y OprammsMoB. PasnpaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxuMocTh U peryisinus y paCTeHUM.
PocroBble BelecTBa U UX 3HAYCHHUE.

Hepsnas cuctema u pepiiekropHas peryisiius y >kuBoTHbeIX. HepBHast cuctema
U €€ OTHenbl. OBOJMIOIMOHHOE YCIOXHEHHE CTPOCHUS HEPBHOW CHUCTEMBI Yy
AKUBOTHBIX. OTIENbl TOJOBHONO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

I'ymOpanbHas peryisauus U dHIOKPUHHAS CHCTEMA YXUBOTHBIX U YEIIOBEKA.
JKenes3pl SHIOKPUHHON CUCTEMBI K UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl U cxembl: «OJHOKIETOYHBIE BOJAOPOCHH», «MHOTOKIETOUYHbIE
Bojopocim», «bakrepum», «lIpocreiimme», «OpraHbl LBETKOBBIX PAacCTEHUN,
«CucTteMpl  OpPraHoB  IO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpOECHHE
HaceKkoMbIx», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHue credisy,
«CTpoeHre NUCTOBOM TIUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET YeIIOBEKa,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpIxarempHas
cuctemay, «HepBHas cuctemay, «Koxa», «MpleuHast cucreMay, « BplienurenbHas
CUCTEMA», «OHIOKpUHHAsA cucteMa», «CTpoeHue MbIIUp, «MMMyHUTETY,
«Kumeunononoctueie», «CxeMa NMHUTaHUS pacTeHUi», «KpOBEHOCHBIE CHCTEMBI
MIO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHne ruapbl», «CTpoeHHe IIaHApUN»,
«BHyTpeHHee cTpoeHHe N0XKACBOro 4epns», «HepBHas cucrema pwidy», «HepBHas
cucrema JArymkn», «HepBHas cucrema npecMmsikarommxcs», «HepBHas cucrema
ntuny, «HepBHasg cucrema mitekonutaromnx», «HepBHas cucrtema dYenoBekay,
«Pedmexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOMpEnaparbl OJHOKJIETOUHBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAaHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIIHH
HACEKOMBIX, UIJIOKOKHUX, YKUBBIE SK3EMIUIAPbl KOMHATHBIX pacTeHMM, repdoapuu
pPaCTeHMI pa3HbIX OTACJIOB, BIAXKHBIC IPENApaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIMU OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
00opy10BaHUE JIs1 AEMOHCTPALIMY [TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUH,



pacuieruieHus Kpaxmaia u 0eJKOB MoJ| JeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE JIJIs
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHON €MKOCTH JIETKHX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».
JlaGopaTopHuasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@DopMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYash BET€TaTUBHOE) U
nosoBoe. Buael  OGecnosoro  pa3MHOKEHHUS:  ITOYKOBAaHUE,  CHOPYJSALUS,
(dparmeHTanysl, KIOHUPOBAHHE.

[TomoBoe pa3smuoxkeHue. [losoBbie KieTkW, Wi ramersl. Meno3. Craauu
Mmeiio3a. I[loBenenue xpomocom B merose. Kpoccunrosep. buonorndeckuii cMbICI
Melo3a M II0JOBOro mponecca. Meio3 UM ero MecTo B JKU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3BuTHe. I'amerorenes y ;kMBOTHBIX. [10JIOBBIE JKEIIE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaTtorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiofnoTBOpEHHE U HSMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApy)HO€E, BHyTpeHHee. [lapTeHorenes.

WHauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OpraHu3MoB. Mopghozene3 — oOna u3 2nasHviX npoobaem dSMOPUOTIOCUL.
Konyenyuss mopgocenoe u moodenu mopgoeeneza. Cramum >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue. Tumbl  apoOiieHus.
Jlemepmunuposannoe u HedepmuHupoannoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOTMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(ractpynsuus). 3aKkiaika OpraHoB U TKaHEH W3 3apOJbIIIEBBIX JUCTKOB. B3anmHoe
BIUSHAE 4YaCTel pPa3BUBAIOUIETOCS 3apojbiiia (dMOpHOHATbHAS WHIYKIINA).
3akmagka TUTaHa  CTPOSHHUS JKUBOTHOTO KAk  pPe3yibTaT HEPapXHUeCKHUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha SMOpPHOHANBHOE pa3BUTHE Pa3IUYHbBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButue >xuBoTHBIX. [locTamOpuonanbhbiii mepuoxa. Ilpsimoe u
HenpsiMoe pas3BuTHe. Pa3ButHe ¢ MeTtamopdo3oM y OECO3BOHOUHBIX U
MMO3BOHOYHBIX YKHBOTHBIX. bHOJIOTHMYECKOE 3HAYCHHE TMPSAMOTO M HEMPSIMOTO
pa3BUTHS, UX PACHpOCTpPaHEHHE B MpHpoie. THIBI pocTa >KUBOTHBIX. DaKTOpPHI
PETYISAIMU POCTA )KUBOTHBIX U YeioBeka. CTaauu moCTIMOPHOHATLHOTO Pa3BUTHS
y )KMBOTHBIX M yesioBeka. [lepuoabl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.



PasMHOXeHue u pa3BuTHe pacTeHuil. ['ametodut u cropodut. Meiio3 B
YKW3HEHHOM ITHKIIe pacTeHnii. OOpazoBaHue crop B mporiecce Meiosa. ['lamerorenes
y pactenuii. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENIBHBIX OpPraHu3MoOB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHu3Mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr um cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI Oecrmosoro
pa3MHOXKEHUs», «Pa3sMHOXKEHHE XJIaMUJIOMOHaAbD», «Pa3MHOMXKEHHE HBIJICHBDY,
«Pa3MHOXeHue TUape», «Meio3», «XpomocoMbl», «I'ameTorenes», «CTpoeHue
ANUEKIETKH U crepmaro3onaay, «OCHOBHBIE CTaIuM OHTOTeHEe3a», «lIpsmoe u
HenpsiMoe pa3ButTue», «Pa3Butne wMalckoro xyka», «Pa3Buthe capanumy,
«Pa3ButHe JIATyMKW», «/[BOMHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTECHUIY,
«CTpoeHune ceMsiH OJIHOJIONBHBIX U JABYAOJIBHBIX pacTeHU», «JKW3HEHHBIN UK
MOPCKOM KamycCTbl», «JKU3HEHHBIN TUKIT MXa», <« KU3HEHHBIN HUKII MATTOPOTHUKAY,
«OKHU3HEHHBIN UK COCHBIY.

OO6opynoBaHHE: CBETOBOM MHUKPOCKOII, MHUKPOIIpENapaThl SUIEKICTOK H
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHas padora «V3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTax.

IIpakTnueckass padora «BBIBICHHE IPU3HAKOB CXOJCTBA 3apOJbIIIEH
ITO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUS BBICHINX
pPacTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M MI3MEHYHUBOCTH
OPraHu3MoB

WcTopust cTaHOBIIEHUS U pa3BUTHA T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb OT€4ECTBEHHBIX YUYEHBIX B Pa3BUTHUU I'€HETHUKH.
Pa6oter H. K. KonerioBa, H. . BaBunoa, A. H. beno3sepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JTOMHHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAS! JIMHUSL, THOPU/IBI, TEHOTHIL, (DEHOTHII.
OCHOBHBIE METO/bI TCHETUKHU: THOPUAOIOTHYECKUM,  IIMTOJIOTHMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpauu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benoszepckuii, I'. 1. Kapneuenko, 10. A. ®ununuenko, H. B.



Tumodees-PecoBckuii.
Tabmus! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnasi paGora «/Ilpozodpmira Kak OOBEKT TEHETHYECKHUX
HCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHaens — 3aKoH
eanHoo0pa3usi THOpUAOB nepBoro nokosieHus. [Ipasuno nomunuposanusi. Bropoit
3aKOH MeHaensa — 3aKOH paclICIUICHHUs] NPU3HAKOB. l[ATOMOrMmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

Ananusupyrolee ckpernuBanue. [IpoMexxyTodHbIi XapakTep HaclaeI0BaHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpemmBanue. Tperuid 3akoH MeHenst — 3aKOH HE3aBUCHUMOIO
HacJIeJOBaHMsI IpU3HaKoB. [{uTonornueckrie OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUS.

CueruieHHOe HacniefoBaHue npusHakoB. Pabotel T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HApYILICHUE CLEIUICHUA MEXIy TIeHamu. XpOMOCOMHas
TEOPUs HACIIEACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIN MEXAHU3M ONPENEIICHHS N0JIA. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMeTHbId nos. I'eHermueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrema. [mernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBbI aiulenu3M. DB3auMOAelnCcTBUE HEAJUICIBbHBIX T'€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(GU3MONOTUYECKUX  TMPOIECCOB, TOBEACHUS U KOTHUTUBHBIX  (DYHKITHIL.
['eHeTrueckre MEXaHU3Mbl CAMOHOTEHE3a, MEXAHU3MbI B3aUMOICUCTBUS «XO35TUH —
napasuT» M «XO35IMH — MHKpoOHOM». ['eHeTHueckue acmekThl KOHTPOJISI |
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabnuiel u cxeMmbl: «IlepBblii 1 BTOpOi 3akoHBl Menpaens», « TpeTuil 3akoH
MeHnnens», «AHanmu3upymrouiee ckpeunmpanuey, «HenmonHoe IOMUHUPOBaHUEY,
«CreryieHHOE HAaCJeIOBaHWE TPHU3HAKOB Yy JApo3oduibly, «['eHeTmka momay,
«Kapuotun 4yenoBeka», «Kapuotun gpo3oduiely, «KapuoTum NOTULBDY,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOJIETH JJIs IEMOHCTPAIMH 3aKOHOB €TMHO00pasusi THOPUIIOB
MEPBOTO TOKOJIEHUS M PACIICIUIEHUA NPU3HAKOB, MOJEIb ISl AEMOHCTPALUU
3aKOHAa HE3aBUCUMOI'O HACJENOBAaHUS IPU3HAKOB, MOJEIb A JAEMOHCTpaluu



CUEIJIEHHOTO HACJIeOBaHUsl MPU3HAKOB, CBETOBOM MHMKPOCKOII, MUKPOMpENapar:
«dpozodunar.

IIpakTuyeckass pa6ora «/3yueHue pe3yJabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass  padora  «/3ydyenwe  pe3ynbTaToB  JAUTHOPUIHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna M cpeiasl npu  GOpMHpOBaHMU (DEHOTHIA.
N3mMeHunBOCTh NPU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. BHIbI
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukanuoHHass U3MEHYUBOCThb. Poib cpeasl B (hOpMHUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKas 3MEHUMBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHas u3MeHYHMBOCTH. Meilo3 W TMOJOBOM TpollecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHUMBOCTU B CO3/IaHUU
T€HETUYECKOro pa3HOoOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYUMPOBAHHBIE  MyTalMu. SnepHele U
nuToIUiazMaTuyeckue Myraunu. CoMatndeckue W moJioBble MyTanuu. [IpudunHb
BO3HUKHOBEHHs MyTanud. MyrtareHpl ©W WX BIHMSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOIO MpOLECcCa. 3aKOH T'OMOJIOTMYECKUX PSAIOB B
HacienctBeHHo u3MenunBoctd (H.M. BaBuiioB). BHesaepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCTD.

Onueenemuxa U 9NUCEHOMUKA, pPOJb  INULEHEMUYECKUX (DaKmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanuu

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

Tabnuuel u  cxembl: «Buasl wu3meHuuBocTH», «MoaudukarmoHHas
M3MEHYHNBOCTEY, «KOMOMHATHBHAS N3MEHUMBOCTEY, «Meio3»,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus Yel0BeKa», « Bumbl myTanuii».

ObopynoBaHue: XuBble M TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PACTeHHIA,
pucyHku (¢dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIaMUA U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. [locTpoeHne BapHAIMOHHOTO psAga |
BAPUALIMOHHOW KPUBOWY.



IlpakTnueckass  padora «MyTanuu 'y npo30¢uiiel (Ha
TOTOBBIX MUKpOTMpEnaparax)y.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uyenoBeka. MexxayHapo/iHas MporpamMma HCCIEAOBaHUS Te€HOMA
yejaoBeka. MeTonbpl  M3y4eHUsS ~ TEHETUKHM  4YEJOBEKAa:  TI'E€HEAJIOTHYeCKUM,
OJIN3HEILOBBIM, IIUTOTCHETHYCCKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYISIPHO-TE€HETUUECKUM. CoBpemeHHOE ONPEAEICHUE TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIHPOBAHUE, B TOM YHCJE C MOMOIIBIO
[11[P-ananu3a. HacneacTBeHHble 3a001€BaHUsl YeIOBEKa. [ @HHBIC B XpOMOCOMHBIE
Oosie3HH 4YejoBeKa. bOJe3HM ¢ HACIeACTBEHHON IPeapacoiOKEHHOCTHIO.
3HayeHUE MEIUIMHCKON T€HETUKU B MPEJOTBPAIIEHUU U JICYCHUU TCHETHYECKUX
3a00JieBaHU YenoBeKa. MeIUKO-TeHETHYECKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKHU. [IOHATHE «TE€HETMYECKOTO Tpy3a». ITUUECKHE aCIEKThl MCCICIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['enetnueckue (axkTOphl MOBBIIMIEHHOWM YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bU3NYIECKOMY U XUMHUUYECKOMY 3arpsi3HCHUIO OKpYXKarolier cpenpbl. I'eHeTndyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabnuuel u cxembl: «Kapuorun yenoBeka», «MeToapl U3yYEHUS] TEHETUKU
yeJioBeKay, «I eHeTnueckre 3a00JICBaHNS YSIIOBEKAY).

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JomMecTukanus U ceNekus. 3apoxKAeHUE CENEKIINU U JOMECTUKALIUU. Y YEHUE
H. U. BaBunmoBa o lleHTpax NpOHUCXOXKIEHHS W MHOTrO00pa3usi KyJbTYpHBIX
pacteHuid. Posb cesekunu B CO31aHUU COPTOB PACTEHUM M MOPOJI KUBOTHBIX. COpT,
opo/Jia, MTamMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHON U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEIESKIIMOHHOM pabOTHI.

Metoasl cenekimoHHON paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. Ortansl KOMOWHAIIMOHHOM CCJICKIIHH. HUcneiTanue
MPOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

NcKkycCcTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOW  paOoThI.
PagnaniMOHHBIN U XMMHUYECKUM MyTareHe3 Kak UCTOYHUK MYyTallUi Y KYyJIbTYPHBIX
dbopm oprarm3mMoB. lcmonbp3oBaHWE TEHOMHOTO PEJAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJINTUIOUIOB. BryTtpuBunoBas ruOpuaIn3aIms.
bnuskopoicTBEeHHOE — CKpeniMBaHue, WM uHOpuauHr.  HepoactBeHHoe
CKpemnBanue, win ayropuauar. ['ereposuc m ero mpuumubl. Mcnomb3oBaHue



rerepo3uca B cenekuuu. Otganénnas rubpunmsanus. [Ipeogonenue Oecrutoaus
MEXBUJIOBBIX THOPUIIOB. JOCTHKEHUS CENIEKIIMU PACTEHUIN U KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHue U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JTUKUX pOJMYEH NJIsi CO3/IaHUsI HOBBIX COPTOB U THOPUJIOB CEIIbCKOXO3IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOGbIX  JHCUBOMHBIX 8 Yeaiax VIYYULeHUs
CYWecmeyowux U co30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM YUCIe C
NpUMEHEHUeM COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCe008aHUL, Nepedosblx uoell U
NepCneKmuGHbIX MexXHOI02UL.

JleMoHCTpanumn

[Toptpetrsi: H. U. BaBwios, 1. B. Muuypun, I'. [I. Kapneuenko, II. II
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuuel u cxembl: «LIeHTpBI TPOUCXOKAECHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metoapl cenekiuny, «Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHnasi padora «/3ydeHre COpTOB KyJbTYPHBIX PACTEHHUI U TOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTeHuN».

Ikckypcusi «OCHOBHBIE METOABI W JIOCTHIXKEHHUSI CENIEKI[MU PAaCTeHUH U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATELHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOOpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJI0rus U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, HUCIOJIb3yeMble B OHOTEXHOJOTHM, — KJIETOYHBIC U TKAaHEBBIC
KYJbTYPbl, MUKPOOPTAHU3MBI, UX XapaKTepUCTUKA. TpaaulinoHHast OMOTEXHOJIOTHSI:
xje0oneyeHne,  MOJyYeHHE  KUCJIOMOJIOYHBIX  TMPOAYKTOB,  BUHOJCIIHE.
MuxkpobOuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTUYECKUX TEXHOJIOTHIA.
[TpousBoacTBO O€IKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHue TEeXHOJIOTUH W MHCTPYMEHTOB II€JICHAINIPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LIEJIbIO TIOJIYYEHUSI OPTraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETHYECKHUE MTYTH.

Kinerounasa unxeHepus. Meroapl KyJabTypbl KJIETOK M TKAaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. Comaruyeckas TrHOpUAM3alUs W COMATHYECKHM
smOpuorene3. lcmnonb3oBaHWe TamjoUI0B B CEJEKIMH pacTeHuil. [llomyuenue
MOHOKNIOHAIbHBIX anmumei. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHbBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJIOTBOpEHHE. PeKOHCTpyKIs



SAWLEKIETOK U KIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIIAaHTalUU SAEp KIETOK.
Texnonozuu 0300poenenus, KyibmugUpO8anus U MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekoMonHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCTW)KEHHsT W TEpPCIEeKTUBbl  XPOMOCOMHOM M TI'€HHOM  HMH)KCHEPUHU.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menuuuackue OuotrexHojorun. IloctreHomHas 1mudpoBas MeAUIMHA.
[MIIPauaraocTuka. MeTtaboI0MHBIN aHAJIN3, TEHOLICHTPUUECKUN aHaJIM3 MpOoTeoMa
yesjoBeKa JUIs OLEHKH COCTOSIHHUSI €ro 3J0pOBbs. Mcmonb30BaHME CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OvouHkeHepusi [ pa3pabOTKU
GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JaHUs KOMIUICKCHBIX
TKaHel COYeTaHHEM TEXHOJIOTHH TPpEXMEpPHOIro OMOMPUHTHHTA M ckaddoauHra
JUUISL pEILLICHUS 3a71a4 IEPCOHAIM3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ecrneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo30yauTeneit OPBU, ycraHoBieHHE MOJICKYISPHBIX MEXaHHU3MOB
dbyukuonupoanus PHK-comepikamyx BHpYCOB, BBI3BIBAIOIIMX OCO0O OMAaCHBIC
3a00J1eBaHMS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuiel u cxemsl: «Vcronb30BaHNE MHKPOOPTAaHW3MOB B IMPOMBIILICHHOM
npou3BoJIcTBEY, «KileTounast umxkeHepus», «['eHHast HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.
IIpakTuueckas padora «llomydeHre MOJIOYHOKUCIBIX TTPOTYKTOBY.

Ikckypeusi «buoTexHoyoruss — BaXXHEUIIas MPOM3BOJUTENIbHAS —CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apokaenue u pa3BuTHE IBOJTIOLMOHHBIX NPEICTABJICHUNA B
omnosioruu

OBomormonHass teopusi Y. JlapBuna. Ilpenanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1ne cuiibl 3BoJirolMH BUA0B 1o Y. JlapBuHy (BbICOKasi ”THTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHW3MOB, HACIEACTBEHHas W3MEHYMBOCTb, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiienue cuaTeTrueckoi Teopun 3pomtonuu (CTI). HelitpanbHas Teopust
sBomouu. CoBpeMeHHas 3BOJIIOIMOHHASA OWOJIOTHSl. 3HAUYEHHE HSBOJIOLHUOHHOM
TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. Yersepukos, U. U. [lImaneraysen, x. Xonaeix, . K.
benses.

Tabmust u cxembl: «Cuctema xuBoii mpupo sl (o K. Jlunuero)y, «Jlectauia
XKUBBIX cyliecTB (1o Jlamapky)», «Mexanusm (HopMHpPOBaHUS MPUCTIOCOOIECHHUM Y
pacTeHuit u )KUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapipyra mytemectBust Y.
HapBuna», «Haxoaku Y. JlapBuna», «®Dopmbl O0OprOBI 3a CYIIECTBOBAHHEY,
«IToponpl romyOei», «MHOroobpasue KyiabTypHBIX (GopM KamycTb», «Ilopossl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS JBIKYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE TOJOXKECHHUS
CUHTETUYECKON TEOPUH IBOJIFOLII.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAnuus Kak 3jeMEHTapHas €IuHULIA 3BOJOUUH. COBPEMEHHBIE METO/bI
OLIEHKM TE€HETUYECKOro pa3zHoOoOpa3usi W CTPYKTYpbl momynsuuid. M3meHeHue
reHooHJa TOMYJSIUMU KaK JJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemenTapHbie (PakTOpbl (ABMXKYIIUE CHIIBI) HBOJIONUU. MyTallMOHHBIN
npouiecc. KomOunaTuBHas wu3MeHUMBOCTh. [Jlpeiidp TreHoB — ciydaiiHble
HEHaIpaBJICHHbIE U3MEHEHUS YaCTOT ajuieneil B momyssiusax. IpGeKT ocHOBaTesl.
Ippexm bymuinounozo coprviwka. CHUNCEHUE 2eHemUYecKo20 PAa3HO0OpaA3us:
npuuunsl u cieocmsus. llposesnenue aghghexma opetigha eenos 6 HOILUIUX U MATBIX
NONYTAYUSIX. Murpauuu. N3onsuus NOMYJISA LUK reorpadgudeckas
(mpocTpaHCcTBEHHAs ), Onosiornyeckas (penpoIyKTUBHAS).

EctecTBennbiit orb0op — HampaBusomuid (akrtop sBomtonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIUHN, CTAaOWIM3HPYIONIUN,  Pa3phIBAIOIIHIA
(nm3pynTuBHbIi). [lonoBoit 0TOOpP. BO3HMKHOBEHHME M HBOJIIOLMS COIMAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0AeHHOCT, ~ OpPraHU3MOB  Kak  pe3yibTaT  MHUKPOIBOIIOLHH.
Bo3HUKHOBEHHE TPUCTIOCOOJIEHUH Y OpraHu3MOB. ApOMOP(O3bl U UANOATANTALINH.
[Tpumepsl mprcnocoOsIeHnid y OpraHu3MoB: MOpQoJIorHueckue, PU3noIoruuecKue,
OnoxumMuyeckue, moBefaeHYeckue. OTHOCUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpTaHU3MOB.

Bun, ero xpurepun u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsiius — kimodeBoid (axtop BumooOpa3zoBanus. [yt u



CIIOCOOBI BUJI000pa30BaHUS: aJUIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3AINA,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Posib 3BOMIOIIMOHHOM OMONIOTHH B pa3pabOTKe HAYYHBIX METOI0B COXPAHECHUS
OouropazHooOpasusi. MHUKpOIBOJIONUS M KOIBOJIOIMS Tapa3uTOB U MX XO35EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CITOCOOBI OOPHOBI C
HEW.

JleMoHCTpanun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubl u cxeMbl: «MyTallMOHHAasE HM3MEHYMBOCTHY, «llomynsuuonHas
CTpyKTypa BUAa», «Cxema nposiBiieHUs 3aKoHa Xapau—BaitnOepray, «/IBrkymiue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECcKass M30JSLUs MOMYJISIUI CeBaHCKOM (openny,
«['eorpaduueckas U30aA1Us TUCTBEHHUIIBI CHOUPCKON U JINCTBEHHUIIBI 1ayPCKOW»,
«ITonynsIIMOHHBIE BOJIHBI YUCIEHHOCTH XUILIHUKOB U XEpPTB», «Cxema NeiCTBUS
€CTECTBEHHOTO 0TOOpay, «P@opmbl 00pHOHI 3a CyllecTBOBaHHUE, « MHyCTpHUaIbHBIN
MeJaHu3M», «KuBble nckomaemsiey, «I [OKpOBUTEIBCTBEHHASI OKPACKA JKUBOTHBIX),
«IIpenynpexnaromas OKpacka »MXUBOTHBIX», «®PU3HOJOTMYECKHE aJanTalun,
«IIprcnocoOaeHHOCTh OPTraHU3MOB U €€ OTHOCUTENBHOCTH», «KpuTepuu BUIa»,
«Bunpl-nBoitHukmny, « CTpyKTypa Buja B Ipupoe», «CrocoObl BUI000pa30BaHUs»,
«['eorpaduueckoe BUI00Opa3oBaHre TPEX BUAOB JAHABIIICH», «DKOJIOTHMUECKOE
BHJI000pa3oBaHWe BUJOB cHHHUID, «llomummionasl pacteHuit», «KamycTtHo-
PEACYHBIN THOPHIT.

O6opynoBanue: repdbapun pacTEHUN, KOJUICKIIMA HACEKOMBIX, Uyydelia NTUIl U
3BEpei ¢ MpuMepamMu pa3IMYHbIX MPUCIIOCOOJIEHUH, Yydeia MTUIl U 3Bepel pa3HbIX
BUJIOB, Tepbapuy pPAcTCHHWM OJM3KUX BUIOB, OOpPA30BABIIUXCS Pa3IAYHBIMU
crocobamu.

JlabopaTtopHasi pa6ora «BbIisiBICHIE H3MEHYMBOCTH y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHnasi padora «IIpucrnocobyieHuss OpraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHAOB 1O MOP(OJIOTHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTonbl u3yueHus: MaKpo3BoJoLUHU. [[aieoHTOIOrHYECKEe METO bl U3YUYEHUS
sBosroruu. [lepexomanapie GopMbl U HUITOTEHETUYECKUE PSJIBI OPTAHU3MOB.

buoreorpaduyeckue metonpl w3ydeHus HBomroiuu. CpaBHeHUE (OB U
dbayHpl MaTEpUKOB W OCTPOBOB. buoreorpaduueckue obOmactu 3emin.
BuabldHIEMUKY U PETUKTHI.



3M6pI/IOJIOI’I/I‘{€CKI/I€ 141 CpaBHI/ITCHLHO-MOp(l)OHOFI/I‘{eCKHC MCTOAbI M3YUYCHUA
9BOJIIOIIHH. ['eneTnyeckue MeEXaHM3MBbI OBOJIIOIMHN OHTOI'CHC3a M IIOABJICHU
9BOJIFOIMOHHBIX HOBIICCTB. I"'omoJioruuHsIe u AHAJIOTUYHbIC OpTraHBbI.
Py,Z[I/IMeHTapHBIe OpTraHbI " aTaBU3MBbI. MOJIeKy.]'IHpHO-FeHeTI/IquKI/Ie,
OMOXMMUYECKHE U MAaTEMATUUCCKHC MCTOAbI U3YUCHHUA 5BOJIFOLUHN. I'omonoruuneie
T'CHBI. COBpeMeHHBIe MCTOJbI ITIOCTPOCHHUA (I)I/IJIOFeHeTI/I‘-IeCKI/IX ACPCBbLCB.
XpOMOCOMHBIC MYyTalllu1 1 3BOJIFOOHA I'CHOMOB.

OO6mue 3akoHOMEpHOCTU (TIpaBuiia) ABOMIOUUU. [Ipunyun cmensvl QyHKYULL.
HeobOpatuMocTs 3BoOLIMHU. AJANTUBHAs paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUTOTEHETUYECKUN Pl JIOIMAIN», «APXEONTEPUKCY,
«3Bepo3yOble  swmiepel»,  «Cterouedans»,  «Punuopute»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuyeckue 30HbI 3emun», «/lpeildp KOHTHHEHTOBY,
«Penuktey, «HavampHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE ¥ AaHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YENOBEKa M IIUMIaH3e», «l JIaBHBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUICKIIUU, TepOapuu, MYJSIKH HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble THUNOTE3bI TPOUCXOXKIEHUS KU3HM Ha 3emie. AOuUOreHes u
naHcnepMusi. JloHay4Hble MpeACTaBICHUS O 3apOKIACHUM KU3HHU (KpealMoOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHHS )KU3HU U €€ ONPOBEPIKEHHE OmbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIOTHA.

OcHOBHBIE ATanbl HEOPraHUYecKo 3BotoMY. [ InaneTapHas (reonoruyeckas)
HBOMIONUS. XUMUYECKask IBOTIOIMUS. AOUOTeHHBI CUHTE3 OPraHUYECKUX BEIIECTB
u3 "Heoprannmdeckux. Onwir C. Mumniepa u I'. FOpu. O6pa3oBanue moiuMepoB u3
MoHOoMepoB. KoarnepatHass runoreza A. M. OnapunHa, runore3a NEPBUYHOTO
oynsona J[>x. Xonnelina, reneruueckas runoresa I'. Ménnepa. Pudoszumsi (T. Yek)
u rurnotesa «vmupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH ¥ BOZHUKHOBEHHE
MIPOTOKJIETKH.

Hcropus 3emnn u MeTosl €€ nzydyeHus. FickonaeMple OpraHM4eCcKUe OCTaTKU.
['eoxpononorust u e€ meronsl. OTHOCUTENbHAS M a0CONIOTHAST T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKast MKajaa: S0HbL, 3Pbl, IEPUOIBL, STIOXH.



HauanpHble 3Tansl OpraHndeckon 3Boronnd. [losiBneHrne 1 3BOTIOLNS MTEPBBIX
KJIETOK. OJBoitonusi MeTabonu3Ma. BO3HHUKHOBEHHE TMEPBBIX  AKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKN KaK aHAJIOT MEPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxnenue 3ykaproT (CUMOUOTreHe3). DBOIIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl SBOJIONUH BBICHINX pacTeHui. OCHOBHBIE apoMOpP(O3bI
pactenud. Bpixon pacreHnit Ha cymy. l[losBieHuME CHOPOBBIX PACTEHUM U
3aBoeBaHue uMHU cymd. CemeHHble pacTeHHs. I[IpoucxokaeHue IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tamnbl HBOJIOLNUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(dO3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TumoB. [lepBble XOproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLUS O3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHre MIEKONUTAOMNUX H
ntul. [lpuHoun xmoueBoro apomopdosza. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3emiie MO 3paM M MepuoAaM: apxeu, MpOTEpo30il,
najaeo3om, Me3030H, kaitHo30#. O011as XapaKkTepruCTUKa KJIMMaTa U Te€0JIOTMYeCKUX
npoueccoB. [losiBlieHHE U paclUBET XapaKTEPHBIX OPraHu3MOB. YTie00pa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUSA — IKOJOTMYECKUE KPU3HCHI mpouuioro. [IpuunHsl u
CJIIECTBUSA MAacCCOBBIX BbIMUPAHUN. COBPEMEHHBIM 3KOJOTMYECKUM KpPHU3UC, €T0
ocobenHoctu. [Ipobiema coxpanenus omopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cuctemMa opraHudeckoro mupa. [IpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnannanu, JI. ITactep, . . Meunnkos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema onbita @. Peqny, «Cxema onwita JI. [Tactepa mo
M3YUYCHHUIO CaMo3apoxkaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpuy,
«JTanel  HEOPraHUYECKOW  3BOJIOIMHN»,  «['€OXpOHONOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYecKor 3BOJIOLUNY, «Cxema 0O0pa3oBaHUs SYKapuOT
nyTéM cumoOuoreHeza», «Cucrema >KUBOW mNpupoas», «CTpoeHue BuUpyCay,
«Apomopdosbl  pactenuity, «Punnoutsr», «OAHOKIETOYHBIE BOAOPOCINY,
«MHorokierounbsie Bogopocam», «Mxu», «llamoporHuku», «l'onocemenHble
pacTeHus», «Opranbl IBETKOBBIX PAaCTEHUI», «CXxema pa3BUTHS JKUBOTHOIO MUPAY,
«ApoMopdo3bl KUBOTHBIXY», «IIpocTeitmmey, «KumeuHononocTHbIey,



«Ilimockue yepBm», «HeHuCTOHOTHEY, «Pb10BI»,  «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «lItunen», «Muekonuraromme», «Pa3Burhe KU3HU B
apXeuckou spe», «Pa3Butue )KU3HU B IPOTEPO3OUCKON 3pe», «Pa3BuTHe KU3HU B
IaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HUA B ME3030MCKOM Ipe», «Pa3BuTue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO0 MUPaY.

OobopynoBanue: repOapud pacTeHUW pPAa3IMYHBIX OTHENOB, KOJUIEKLUU
HAaCEKOMBIX, BJIAKHBIC ITPENapaThl )KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUICKIIUU
UTJIOKOKMX, CKEJIETHI II03BOHOYHBIX JKMBOTHBIX, UyUesa INTUL U 3BEPEU, KOJUIEKIIUN
OKaMEHEJIOCTEH, IIOJE€3HBIX MCKONAEMBIX, MYJSDKM OpPraHMYECKUX OCTATKOB
OpPraHU3MOB.

BupryaabHas jsjadboparopHast padbora «MojaennpoBaHue onbITOB Muiiiepa—
FOpu 1o n3ydyeHunto abMOreHHOTO CUHTE3a OPraHUYECKUX COSAMHEHUM B IEPBUYHOM
atMocdepe».

JlabopaTtopnasi padora «l3yueHHe W ONHCAaHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass pabGora «l3yueHue OCOOEHHOCTEM CTPOCHUSI PACTCHUI
Pa3HbIX OTAEIOBY.

IIpakTuyeckas padora «/I3ydueHne ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenune yenoBeka — anTponorenes Paznens

Y 3a/1a41 AHTPOITOJIOTUHA. METObI aHTPOIIOJIOTHH.

CraHOBIEHUE MPEACTABICHUN O IMPOUCXOXKICHUM YeNOBEKa. Pelnrmno3Hele
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa ¢ )KUBOTHBIMU. CUCTEMATUYECKOE MOJ0KEHUE YETTOBEKA.
CBunerenscTBa CXOJICTBA YyeoBeKa c KUBOTHBIMH:
CPaBHUTEIHBHOMOP(OIOTHUUECKHE, AMOPHUOTIOTHYECKUE, ¢buzmnonIoro-
OnoxuMHuuyeckue, moBeaeHueckre. OTiMuusi  4YenoBeKa OT  JKMBOTHBIX.
[IpsAMOX0KIEHUE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJI0BHOTO
MO3Ta U BTOPOM CUTHAJIIBHOM CUCTEMBI.

JBuxyniye cuibl ((pakTopbl) aHTPOIIOreHe3a: OMOJIOTHYECKHEe, COIUANbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaguu aHTpornoreHe3a. PaHHMe 4YenoBekOOOpa3Hble 00E3bSHbI
(MPOKOHCYJIBI) U paHHHUE MOHTUABI — O0IIKE MPEAKU YET0BEKOOOPa3HbIX 00€3bsIH U
JOIeW. ABCTPAIIONUTEKN — JIBYHOTHE MPENKH JIIOAeH. YeloBeK yMelbli, IepBbIe
W3TOTOBJICHUs 0Py TpyAa. YenoBek NpsAMOXOAIIMI U IEPBBIM BBIXOJ JIIOJIEH 32
npeaensl Appuku. YenmoBek reiaenboeprckuii — 00Iuil mpe1oK HeaHAePTATbCKOTO
4eJIOBEKa M 4YeJIOBEKa pasyMHOro. YenoBek HEaHIEpTANBbCKUM KakK BUJ JIIOACH



XOJIOMHOTO KiuMaTta. YeloBeK pasyMHbIH COBPEMEHHOIO THUIMA, JEHUCOBCKHIA
YeJI0BEK, OCBOCHNE KOHTMHEHTOB 3a MpezenaMu AGpHuky.
[laneorenerrka u najaeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO uejoBeka. ECTecTBeHHBIN OTOOp B MOMYJISIIIHIX
yesnoBeka. MyTalMoHHBIM mporecc U nonumopdusm. IlonyssurOHHBIE BOJIHBL,
npeiid reHoB, mMurpanus U «3PEGEeKT OCHOBATEIS» B MOMYJALMIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacel. [lonstue o pace. bosbmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpaJio-HErpoujiHasi  (PKBATOpHalbHAsi),  MOHTOJOMIHAS
(a3uaTcko-aMepuKaHcKasi). Bpemss u myTH pacceieHusi 4eloBeKa IO IUIaHETe.
EnuncTBo  yenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTh — pacHu3Ma.
[Ipucnoco6eHHOCTh YeI0BeKa K pa3HbIM YCIOBUSIM OKpY Karoieu cpeabl. BiusHue
reorpauyeckoi cpeasbl 1 aperida reHoB Ha MOPQOJIOTHUIO U PUNOJIOTHIO YETIOBEKA.

MexauciuuIuiMHapable  MeTobl B ¢u3nuecko  (OMOJIOrMYECKOi)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOMNOJIOTHS W MaJCOAHTPOIOJIOTHS
YeJI0BEYECKUX MOMyJIsIui. bruoconuanbHbie HCCIeA0BaHUs IPUPOIBI YEIOBEKA.
HccnenoBanue KO3BOMIOLMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeTOobl aHTPOIIOJIOTUNY, «I 0JTOBHON MO3I YEJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKEJIeT YeJOoBEeKa W CKENeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbDY, «/IBUXKYIIIHE CUIIbI aHTPOIIOTE€HE3a», « IBOJIIOIIMOHHOE
JIPEBO  YEJIOBEKA», «ABCTpajonurek», «YemoBek  yMenblit», «YHemnoBek
NpAMOXOAIININY, «/[eHncoBckuii yenoek» «Heannepranbip», «KpoMaHbOHIEL,
«IIpenku yenoBeka», «ITarbl HIBOIIOIUHN YETOBEKa», «Packl yenoBeka.

O6opynoBanue: MYJSKH — OKaMEHEJOCTeH, TMPEAMETOB  MaTepUaibHOM
KyJIbTYphl ~TpPEAKOB 4YeJoBeKa, penpoaykuuu (doTtorpaguu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICMCKUMHU CIOK€TaMU TPOUCXOXKIEHUSI UEJIOBEKa,
dboTorpaduu Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4yesioBeKa 1 yeperna MrUMIIaH3€e, MOJIeNIb KUCTH YeJI0BEKa U KUCTH IIMMITaH3e,
MOJIEJIA TOpCa MPEAKOB YEIOBEKA.

Jlabopatopnasi pabora «M3yueHue OCOOCHHOCTEH CTPOEHHUS CKeEJeTa
YeJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydyeHne 3K0JI0rMueCcKUX aJanTaui 4YeI0BeKay.



Tema 6. IK010rusl — HAYKa 0 B3AaUMOOTHOIIICHUSIX OPTraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apokJeHUE U pa3BUTHE 3K0JI0oruU B Tpyaax A. 'ymbonsara, K. @. Pynwe, H.
A. CesepioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0TUH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.

Mertoabl sxonoruu. [loneBbie HaOMIOIEHNUS. DKCIIEPUMEHTHI B 9KOJIOTUHU:

npupoaHbIe W JjabopartopHbie. MoaenupoBaHue B O3KOJOTHH. MOHUTOPUHT
OKpY’KaIOIIEH Cpe/Ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaUYCHUE DKOJOTHMYECKMX 3HAHMM IS YeJIOBEKA.  JKOJOTMYECKOE
MHUPOBO33pPEHHE KaK OCHOBa CBs3EH uenoBeuecTBa ¢ mpupoion. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbl U SKOJIOTMYECKOM IPaMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonear, K. ®@. Pynse, H. A. CepeproB, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxemsl: «Pa3mensl skonormm», «MeToasl skonorum», «Cxema
MOHHMTOPHUHTA OKPYXKAIOIIEH CPEIIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOrMYecKre (pakTOpbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
IKOJIOTHYECKUX (PaKkTOpoB: abroTHYECKHE, OMOTUYECKUE, aHTpoNoreHHbie. O0Iue
3aKOHOMEPHOCTH JeHCTBUSA dKonorudeckux (aktopoB. [IpaBuno munumyma (K.
[lInpenrens, FO. JIubOux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpTaHU3MBI.

AbGuotnueckue (daktopel. CBer kak »3Kosnorudeckuit (axrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTPa HAa OPraHU3Mbl. DKOJOTHUYECKUE TPYMIIbI
pacTeHUd M KUBOTHBIX MO OTHONIIEHHWIO K cBeTy. CHUrHajbHas pPoJib CBETA.
doTonepruoaU3M.

Temmneparypa kak dkojoruueckuii ¢akrop. JlelicTBue TemriepaTypbl Ha
opraHu3Mbl. [ToMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTh kak skojoruueckuit Qakrop. IlpucnocoOneHuss pacteHuit k
NoJJIep ka0 BOAHOTO Oananca. Knaccudukarusi pacTeHHMid 1O OTHOIICHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOUTaHUS OPraHM3MOB: BOJHAs, HA36MHO-BO3YyIIHAs, MOYBEHHAs,
IyOMHHAsT ~ MOJINOYBEHHAS,  BHYTpPHOpPraHW3MEHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpej] 00uTaHus opranu3moB. [IpucnocobneHus Opranu3MoB K KU3HU
B Pa3HbIX cpeaax.



buonornueckue putMbl. BHemHne W BHYTpeHHHE pUTMBL. CyTOYHBIE H
rofu4yHbie puUTMbL. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie popmbl opranu3moB. [lonsrue o xxu3HeHHo# popme. Ku3HeHHbIe
dbopMbl pacTeHUi: JEpeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBhI,
oJlHOJIeTHHE TpaBbl. JKu3HEHHBbIE (OPMBI KUBOTHBIX: TUIAPOOHUOHTHI, T€OOHMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhaxkTopsl. Buasl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIIHS,
XUIIIHUYECTBO, cUMOKMO3 U ero ¢opmel. [lapasuTusm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tomuueckue,  dopudeckue, Qpadpudeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJECHCTBUU Il CYIIECTBOBAaHUS OPraHU3MOB B Cpele
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanuu

Tabmunpl 1 cxembl: «OKojorudeckue (akropb», «CBETOBOM CIEKTP,
«IKOJOTUYECKHE TPYNIbl )KUBOTHBIX [0 OTHOIIEHHUIO K CBETY», «TemiokpoBHbIe
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3HOJOTHUYECKHE aJanTaluu
XKUBOTHBIX», «Cpeibl 00MTaHUsI OpraHu3MOBY, «bBHOJIOrHUECKHEe PUTMBDY,
«Kuznennole  ¢GopMmbl  pacteHuit», <«KuzHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTEMa MIMPOKOIUCTBEHHOTO JIECa», « DIKOCUCTEMA XBOMHOTO Jecay, «Llenn
nuTaHusy, «XuimHudecTBo», «llapazutuzm», «Konkypenuus», «CumMOno3y,
«KoMMmeHcanuzm».

O6opynoBanue: TepOapu PACTEHU U KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX DKOJIOTHUECKUX (HaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTEHUS, TepOApUH M KOJIJIEKIIUH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHWH, Uydesa MTUIl U 3Bepel, repoapuu
pacTeHui, oTHOcsAUMXCs K rurpoduram, kcepoduram, me3oduram, KOMHATHBIE
pacTeHusi NaHHbBIX TPYMI, KOJUIEKIUHU >KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX cpeiax,
repOapu M KOJUIGKIIMM PACTCHWA W JKUBOTHBIX, OOJIAIAIOMIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIIOBUM KHU3HHU, TrepOapuul u
KOJUICKIIUU PACTEHUM M >KMBOTHBIX PA3NIMUYHBIX >KU3HEHHBIX (HOPM, KOJUIEKIINH
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pabora «BbisiBIeHHE TPUCIIOCOOJCHUN OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi pabora «BblsBIeHHE TPUCIIOCOOTCHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».



JlabopaTtopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaHHUS.

Tema 8. Dxoy10rusl BUAOB U MOMYJIANMIA

DKOJIOTUYECKHE XapaKTEPUCTUKH MIOIYJISILIUH. [Monmynsius KaK
Oouonoruyeckas cucrema. Poiab HeoTHOpOAHOCTH cpeabl, (U3MUECKUX 0aphepoB U
0coOeHHOCTEW OMOJIOrMU BUIOB B (DOPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKAa3aTeld MOMYJSIIUA: YUCIEHHOCTh, IUIOTHOCTD,
BO3pDaCTHAasT M IIOJIOBAsT CTPYKTypa, POKIAAEMOCTb, HOPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisanuu. OLeHKa YUCIEHHOCTU NOMYJIALINU.
JlnHaMuka momyJiaiuA U €€ peryysuus. bUOTHYeCKMid MOTEHUHAT MOMYJISIIHH.
MoaenupoBanvue TMHAMUKH TOMyJsiuu. KpuBble pocTa YHCIEHHOCTH OIS,
KpuBble BbDKMBaHUA. Perynsanus 4YMCIEHHOCTH TMOMYJSIUN: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUIOB (1- U
K-cTparerun).

[Tonsitue 00 3KoJorMyeckoi Huie BHUja. MecrtooOutanue. MHoromepHas
MOJIeJ1b dKoJorndecko Humu Jx. M. Xatunncona. PazMepsl 3K0I0TMYECKON HULLIN.
[TorennuanpHas U peain30BaHHAs] HULIU.

Bun kak cucrema nomynsuui. Apeanibl BUAOB. BHUIBI M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHS M MUIpalluil KUBOTHBIX. buonorumuyeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl ¥ cXeMbl: «DKOJIOTMUECKHE XapaKTePUCTUKU TMOMYJISIUN,
«IIpocTpaHCcTBEHHass  CTpPyKTypa  nomyJssinun», «Bo3pacTHele  mupaMuabl
nonyasinun», «CKOpPOCTh  3aceleHUs] TOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opraHuzMamun», «Mogeib dkosiorndeckon Humu . M. XaTyuHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «IIpucnocoOennst ceMsiH paCTeHUI K pacCeICHUIOY.

Tema 9. Iko10rus cO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsi3u MexXIy
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak OTKpeiTas cucrema (A. Jkx. Tencnu). @yHKIHMOHAIbHbBIE
OJIOKM OpraHu3MOB B 3KOCHCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLIEHTBHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHYECKHE OJOKH
skocucteM. [IouBbI U Wbl B 3k0cucTeMax. KpyroBopoT BelecTB U MOTOK SHEPIUU
B DKOCHCTEME.



OCHOBHBIE  TOKa3aTelu  SKOCUCTEeMbl. buomMacca H  OpOAYKIUS.
DKOJOrM4ecKHe MUPaMU/JIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IECTB — cykieccuu. [lepBuunbie u
BTOPHYHBIE CYKIICCCMM W UX TMPUYHHBL. AHTPONOTCHHBIE BO3ACHCTBUS Ha
cykneccuu. KnumakcHoe coobmectBo. brnopasHooOpasue u mojsHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCMmblHb.

AHTPOTOTEHHBIE JKOCHUCTEMBI. ArposkocucTemMa. ArpoueHos. Pazmuuus
MEXy aHTPOIIOTEHHBIMU U MIPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opomackas
baopa u ¢dayna. Cunantponuzammsi ropojckod (aynsl. buonormueckoe u
X035 CTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPTraHU3MOB B
IKocUcTeMax. Poib Kackaonozo sghgexma u 6ud06-20ughpukamopos (Kirouesvix
81008) 8 QYHKYUOHUposaHuu 3xocucmem. llepeHOC PHEPTUN U BEIIECTB MEXIY
CMEKHBIMU DKOCUCTEMAaMHU. Y CTOMYMBOCTHh OPTaHU3MOB, MOIYJISLUNA U IKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JCHCTBUM.

Mexanuzmul 6030eticmausi 3a2pA3HeHUl pa3HbIX MUN08 HA CYOOP2aAHUIMEHHOM,
OP2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 030€lCMBUSL.

MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabnuiel W CXEMBI: «CTpykTypa  OumoneHosa»,  «IKocucTeMa

HIMPOKOJIUCTBEHHOTO JIECay, «DKOCUCTEMA XBOMHOIO Jieca», «DyHKIIMOHAIBHBIE
IpyIIbl OPraHU3MOB B 3KOCHCTEMEY, « KpyroBopoT BemecTB B 3kocucteMey, «llenun
nuTaHus (macTOWIIHAas, AETPUTHAS)», «DKOJOrMYecKas MUpaMHAa YHUCEID,
«JKoJlornyecKas nupammuaa Onomacchl», «IKOJIOTUYECKAs NMUpaMHUIa SHEPTUNY,
«O6pazoBanue 6onota», «IlepBuunas cykueccus», «BoccraHoBrenue neca nocie
nokapa», «JKocucreMa 03epa», «ArpoueHo3», «KpyroBopoT BeIECTB U IOTOK
SHEpPruM B arpoueHose», «[Ipumepsr ypboskocucTem.

Oo6opyznoBanue: repObapum pacTeHUl, KOJJIEKIMU HACEKOMBIX, Uydesia NTUL U
3BepeH, repOoapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTEHU, aKBapHUyM KaK MOJIENb
DKOCHCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanue ypO0IKOCUCTEMBI.



Jlabopatopuass pabGora «M3yueHue paszHOOOpa3us MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYpcHs «DKCKypcUsi B TUIIMYHBIA OHOreoneHos (B qyOpaBy, Oepes3HsK,
SJIBHUK, Ha CYXOJIOJbHBIA WU TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHust «DKCKypCcHsi B arposKocucteMy (Ha Mojie Wi B TEIUIMYHOE
XO034MCTBO)».

Tema 10. Buocdepa — riiodanbHas 3kocucTeMa

buochepa — oOmemnanerapuas o6onouka 3emud, TIE CYIIECTBYET WIH
CYILLECTBOBAJIA )KU3Hb. Pa3BuTHE NipencraBiennii o onocdepe B Tpyaax . 3rocca.
VYuenne B. 1. Bepnaackoro o 6uocdepe. O6mactu 6uocheps u e€ cocran. XKuboe
BeIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH CylecTBOBaHUA Ouocdepsl. OcobeHHOCTH OMocdepbl Kak
rJ100aJIbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B onocdepe. KpyroBopotsr
BEII[ECTB U OMOT€OXUMHUYECKUE ITUKIIBI (YIJIepoia, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3oHanbHOCTH Onocdepsl. [louarue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYH/PA,
XBOWHBIE JIeCa, CMENIAHHBIE U IUPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, ITyCTHIHU,
TPOIIMYECKHUE JIECA, BBICOKOrOpbs. KilMMaTr, pacTUTENBbHBIM W KUBOTHBIM MUDP
OMOMOB CYIIIH.

CrtpykTypa u (yHKIUS )KUBBIX CUCTEM, OLIEHKA WX PECYPCHOTO MOTEHIIMAIA U
ouochepHbix pyHkuuil. JleMmoHcTpauuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabmuubr u cxemsl: «['eocheprsr 3emnn», «KpyroBopot azora B mpupojae»,
«KpyroBopoT yriepoma B mnpupone», «KpyroBopor kuciopoga B HpUPOIE»,
«KpyroBopoT Bojibl B mipupone», «OCHOBHbIE OUOMBI cyminy, «Kinumatuyeckue
nosica 3emun», « Tynapa», «Tairay, «CMmemaHHblid jecy», «IIIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gec.

O6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIas cpeaa

DKOJIOTUYECKHE KpPU3UCHI W HX MpUYUHBL. Bo3zgeiicTBhe ueloBeka Ha
ounochepy. 3arps3HeHre BO3MyIIHON cpeabl. OXpaHa Bo3ayxa. 3arps3HEeHUE BOTHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienne mnouBbl. OXpaHa TOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENbHBIA M XKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHbBIEC TPUHIUIIBI OXPAHbBI IPUPOJIBI.
Kpacaeie kuHuru. Ocob6o oxpansiemble mnpupoansie Tepputopun (OOIIT).
boranuueckue casibl ¥ 300J10TUYECKUE TTAPKHU.



OCHOBHBIE TPHUHLMIIBI YCTOMYMBOIO Pa3BUTHs YEJIOBEUYECTBA M IPHUPOJIBI.
PanmoHaneHO€  MPUPOAONOJB30BAaHME M COXpaHEHUE  OMOJIOTMYECKOTO
pazHooOpasust 3emmm. OOmMe 3aKOHOMEPHOCTH TJIOOQIBHBIX AKOJOTHICCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €70 BEPOSITHBIE TOCIIEICTBHUS.

PazBuTnie METOJOB MOHMTOPHUHIA pPa3BUTUS ONACHBIX TEXHOICHHBIX
npoueccoB. Cucmemmnvie ucciedosanusi nepexooa K pecypcocbepezaiowjei u
KOHKYPEHMOCNOocoOHot d2Hepeemuke. buonoeuueckoe paznoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, odecneyugarowue O00Cmyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHbIX U008 U IKocucmem. (OcHOGb
9Kopeaburumayuu SKocucmem u cnocobos 60pvbovl ¢ 6LUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemHuix saKocucme.

JleMoHCTpauumn

Tabmup! v cxeMbl: «3arpsa3HeHre aTMochepbl», «3arps3HeHne ruapochepb»,
«3arpsizHeHue ouBbY, «IlapHUKOBBIHN 3P PexT», «Ocob0 oxpaHsieMble TPUPOIHbIE
Teppuropun», «Moaenu ympasiasiemoro mupa». OOopynoBanue: ¢doTorpapuu
OXpaHsAEMBIX pacTeHUH W KUBOTHBIX Kpacnoit kHurm Poccuiickonn Penepanum,
KpacHoii KHATH peTHOHA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
OOyYarOIMMHUCST TIPOTpaMM  CPEIHETO OO0Iero oOpa3oBaHUsS: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTAaTOB OCBOCHHS MPOrPaMMbl MO OMOJIOTUHU
BBIJICJICHBI CIICYIONINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIIUMHUCS POCCHUICKOM
rpakIaHCKON MACHTUYHOCTH — TOTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPEACNICHUIO, Hanuuue momueayuu K OOy4eHHIO  OHMOJIOTrHUH,
yeleHanpaegienHoe paszeéumue BHYTPEHHHX YOEXKJICHUNW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPAJAUIMK pPa3BUTUS OHUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH I[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO 00PA30BaAHUS, HAIUYUE NPABOCO3HANHUSA YKOJIOTUYECKON KYJIbTYPHI,
CnocobHOCmu cmasums NENN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS POrpaMMBbl IO OUOJIOTUM IOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¥ BOCIMTATEIBHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA  POCCHUICKHUMHU  COLIMOKYJIIBTYPHBIMH, HUCTOPHUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITHBIMU B OOILECTBE MpaBUJIaMU U
HOpPMaMU MOBEJEHUS U CITIOCOOCTBYIOT MPOIIecCcCaM CaMOMO3HAHU S, CAMOBOCTIMTaHUS
U CAaMOpA3BUTHS, Pa3BUTUA BHYTPEHHEW MO3WLUMU JIMYHOCTH, NATPUOTH3MA M
YBaXKEHUS K 3aKOHY U MPABOMOPSIKY, YEJIIOBEKY TPyAa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACICIUIO U
TpaJuIlisIM MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoit denepauuu, npuponae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHUS yU€OHOTO MpeameTa « broorusy n0mKHbI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA JEATEIIBHOCTH B IMPOLECCE PEaTu3ali OCHOBHBIX HaITPABJICHUM
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakaaHCKOr0 BOCHUTAHUS: C(OOPMHUPOBAHHOCTD TPAXKTAHCKON ITO3UITUU
0Oy4Jaromierocs: Kak akTUBHOTO U



OTBETCTBEHHOTO  4J€Ha  POCCHUICKOro  OOIIECTBA;  OCO3HAHME  CBOUX

KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOU JIEATEILHOCTH MPU CO3TaHUH YICOHBIX
MPOEKTOB, PEIICHWH YYEOHBIX U TIO3HABATENbHBIX 3aJlad, BBIIOJIHECHUU
OMOJOTUYECKUX IKCTIEPUMEHTOB; CTIOCOOHOCTD OIPEACIIATh COOCTBEHHYIO MO3UIIUIO
10 OTHOLIEHUIO K
SABJICHUSIM COBPEMEHHOW >XKU3HU U OOBACHATH €€; YMEHUE YUYUTHIBATh B CBOMX
JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOICUCTBUS JTIOJCH C pa3HBIMU
yOeXKIEHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMH U  COLIMAJIBHBIM  TOJIOXKECHHEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX M HCCIEAOBATEIIbCKUX 33/]a4, YBAKHUTEIBHOIO OTHOIICHUS K
MHEHHUIO ONIMOHEHTOB NpU OOCYXIECHHH CIOPHBIX BOMPOCOB OHUOJIOTHYECKOTO
COAEP>KaHUs; TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NAaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAKIAaHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBAXKEHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepen PonuHou, roproctu
3a CBOM Kpau, CBOIWO PoauHy, CBOM SA3bIK W KYJbTYPY, IPOILUIOE W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu; EHHOCTHOE OTHOILICHUE K HPUPOJIHOMY
HACIIEUIO U NaMSTHUKAM MPUPOIbI,

IOCTIXKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTMHU, TIOHUMAHUSl 3HAYEHUS OWOJIOTMU B TO3HAHMM 3aKOHOB TMPUPOABI, B
JKW3HU YeJIOBEeKa U COBPEMEHHOTO 00IIECTBa; ujehHas yOeK1IEHHOCTh, TOTOBHOCTh
K CJIY’)KEHUIO U 3ammure OTevyecTna,

OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJA;
c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTHUYECKOTO TOBEIACHUS;
CIIOCOOHOCTH OIEHMBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJa B TMIOCTPOCHHWE YCTOMYMBOrO OyIyIIero; OTBETCTBEHHOE
OTHOIIEHUE K CBOUM POJMUTENSAM, CO3JAHUID CEMbM HA OCHOBE OCO3HAHHOTO
MIPUHATHS LIEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccuu;
4) ICTETHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKITIOUAsl SCTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUN;
MMOHMMAHUE YMOIIMOHATIBHOTO BO3/ICHCTBUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHHE

MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) (pusnyeckoro BocnuTanusa, popMupoBaHus KyJbTypPbl
310POBbA U SIMOLMOHAJIBLHOIO 0JIaroNnoJIyYns:

MOHMUMAaHUE U peaTi3aIys 3I0pPOBOTO U 0€30I1TacCHOTO0 00pa3a KU3HH (310pOBOE
MUTaHue, COOJTIOICHIE TUTUCHUYECKIX TPABIII M HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHUM W OTAbIXa, peryispHas (¢u3MUeckas aKTUBHOCTh), OEpeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3JI0pPOBbIO; TTOHUMAHHME IIEHHOCTH MPAaBUJ HHAWUBUIYAIBHOTO U
KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATUS BPEIHBIX TPUBBIYEK (YHIOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHUs); 6) TPyJAOBOIr0 BOCIUTAHMS: TOTOBHOCTH K
TPydy, OCO3HAHHWE IIEHHOCTU MAacTEPCTBa, TPYIOJII00HE; TOTOBHOCTh K aKTUBHOMU
JESATEILHOCTH TEXHOJIOTMYECKOW W COIMATIbHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBIMOJHATH TaAKYIO JI€SITEIbHOCTH;
WHTEpEC K pas3IuyHbiM chepam mnpodecCHuoHaTbHONW JEATeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOP Oynaymied mnpodeccuu U pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U
caM000pa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOUHUKY

JKW3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS; MTOBHIIIIEHNE YPOBHS 3KOJIOTHYECKON

KYJbTYpbl: TPUOOpPETEHHE ONbITa IJIAHUPOBAHUS TIOCTYNIKOB M OIEHKH UX

BO3MOXHBIX TOCJEACTBUN JUIsI OKPYXKAIOMIEH Cpebl; OCO3HAHHE TJI00ATBHOTO

XapakTepa dKOJIOTMYECKUX MpoOJieM U MyTeH ux

pelIeHust; ClocOOHOCTh UCIOIb30BaTh MpHOOpeTaeMble MPU U3YYEHUU OWOJIOTHU

3HaHUS M YMEHHS T[IPU PEIICHUH TMPOoOJIeM, CBSI3aHHBIX C pallMOHATbHBIM

MPUPOOTNOIb30BaHNEeM  (COOJIOJIEHHE TpaBWJ  TOBEICHUS B  MPHUPOJIE,

HaIpaBJICHHBIX HAa COXPAHEHHUE pPABHOBECHUS B HSKOCUCTEMAX, OXpPaHY BUJIOB,

KOCUCTEM, Ouocdepsl); aKTUBHOE HENPUATHE JAEUCTBUM, NPUHOCAIIUX BpeL

OKpYyXarolled NpUPOJAHON Cpelle, YMEHHE MPOTHO3UPOBATh HEOJIAronpusiTHbIE

DKOJIOTHYECKHUE MOCIEACTBUS NPEANPUHUMAEMBIX ACHUCTBUN U MPEIOTBPALLAT HX;
HaJM4Yue Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYIbTYpHI,

ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS



PYKOBOJICTBOBaTbCS MMM B II03HABaTEIbHON, KOMMYHUKATHBHOM M COIMAJILHOM
MPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIBHOCTH SKOJOTHUECKOM
HaIpPaBJICHHOCTH;
8) HeHHOCTH HAYYHOI0 MO3HAHMSL:
c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH W OOIIECTBEHHOW IMPAaKTUKH, OCHOBAHHOTO Ha JHAJOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIILCKOU KYJIBTYPBI KaK CpeACTBa
B3aMMOJICHCTBHUS MEXKTY JIFOAbMHU U MO3HAHUS MUPA; TOHUMaHUE CIICIUPUKH
OMOJIOTHH KaK HayKH, OCO3HAHUs €€ poyik B hOPMUPOBAHUHU PAIIOHATIEHOTO
HAyYHOTO MBIIICHHS, CO3JJaHHUHU 1IEJIOCTHOTO MPECTABICHUS 00 OKpYKaIoIIeM
MHpe KaK 0 €AMHCTBE MPUPOBI, YEJIOBEKA K OOIIECTBa, B TO3HAHUH HPHUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXpPAaHEHUSI IPUPOTHOTO PABHOBECHS;
yOeXIEHHOCTH B 3HAYMMOCTH OMOJIOTHU JJIsl COBPEMEHHOM IIUBWIIN3ALINHN:
o0OecrieueHus HOBOT'O YPOBHS Pa3BUTUS MEAUIIMHBI, CO3aHUE MTEPCIIEKTUBHBIX

OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh pecypcHble MpPOOJEMBbI pa3BUTHUSA
YEJI0BEUECTBA, MOMCKA MyTEeH BBIX0OAA U3 TTI00ATBHBIX SKOJOTMYECKUX POOIEM U
obecniedyeHus nepexoaa K YCTOMYHUBOMY Pa3BUTHIO,

palMOHAILHOMY HCIOJIB30BaHUIO IPUPOHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTaHAAPTOB KU3HU; 3aMHTEPECOBAHHOCTH B TIOJyUYEHUU OMOJIOTHUECKUX
3HAHUH B IEJISIX TTOBBIIMICHUST  OOIIei KYJIbTYPBI, €CTECTBEHHO-HAay4YHOU
IrPAaMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIIMOHATHHOU IPAMOTHOCTH
oOy4aroruxcsi, popMupyeMon pu U3y4eHUH OMOJIOTHH; TOHUMAHUE CYIIHOCTH
METOJIOB MTO3HAHMUSI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
UCIIOJIb30BATh TIOJTyYaeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SBJICHUM
OKPY’KAIOILIEro MUpPa U MPOUCXOASIIUX B HEM U3MEHEHUI, YMEHUE AeNaTh
000CHOBaHHBIC 3aKIIIOUYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS TAHHBIX C
1EJBIO TIOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEILHO
UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS
pemieHusi mpoOJieM B PEaNbHBIX KU3HEHHBIX CUTYAIUsX; OCO3HAHWE IIEHHOCTH
HAy4YHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISATh
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;
TOTOBHOCTh W CIIOCOOHOCTh K  HENMPEPHIBHOMY  OOpa30BaHUIO WU
caM000pa30BaHN0, K aKTUBHOMY TIOJYyYE€HUIO HOBBIX 3HAHMA TO OHOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MertanpenMeTHble pe3yiabTaThl OCBOEHUSI yueOHOro mnpeamera «buomorusp
BKJIIOYAIOT: 3HAYUMbIe Uil (OPMUPOBAHHS MHMPOBO33PEHUS O0YyYarOUIUXCs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC TMOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMu(UKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCIIeI0BaHNe, HAOIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT U IPYTHE); YHUBEPCATbHBIC
ydeOHble JeiicTBHUs (TI03HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJIATUBHBIC),
oOecrieunBaronye GopMupoBaHue (QyHKIIMOHATBHON TPaMOTHOCTH M COLIUANILHOM
KOMIIETCHIIUM ~ OOYYaromIMXcs;  CIIOCOOHOCTh  OOYYaromUXCs  MCIOJIB30BaTh
OCBOCHHBIC MEKIMCIUTINHAPHBIC, MUPOBO33PEHUCCKIE 3HAHMS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pe3ynbTaTe nzydeHus OMoJI0TUH Ha YPOBHE CPEHETO 0011Iero 00pa3oBaHus
y oOyuwaromerocss OyayT chOpMUPOBaHBI TO3HABaTEIbHbIE YHHBEPCAIbHbBIC
ydeOHbIE JIeHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC Y4YeOHBIC ICHCTBUS,
peryJsiTUBHbIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUSI, COBMECTHAS IEATEIbHOCTD.

MertanpenMeTHble pe3yibTaThl OCBOEHHUS MPOTPAMMBbI CPEIHETO OOIIEero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBj1aieHHe YHHBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMHU
AEeCTBUSIMM:

1) 6a30oBble JIOTHYECKHE JEHCTBHUSI: CaMOCTOATEIBHO (HOPMYITUPOBATH U
aKTyaJIM3upoOBaTh MPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE; UCIOJIB30BATh MPHU
OCBOCHHMH 3HAHUM TPUEMBI JIOTHUECKOTO MBIILICHUS (aHAIM3a, CHHTE3a, CPDABHEHMS,
Kiaccupukanuu, 000OIIEHUs), PACKPbIBATH CMBICT OWOJOTUYECKUX TMOHSITUI
(BBIIETATh WX XapakTEepHbIC TPU3HAKH, YCTAHABIWBATh CBSI3U C JIPYTUMH
MOHATHUSAMH ); ONIPEICTIATH IS IeITCIbHOCTH, 3a7aBas apaMeTphl U KPUTEPHH HX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl JACSITEIBHOCTUA C MOCTaBICHHBIMH IEJISIMU;

UCITIOJI30BATh OMOJIOTUYECKUE TTOHATUS JUTSl O0BsICHEHUS (DAKTOB M SIBJICHUH
YKUBOH ITPUPOJIBI; CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHAYKTUBHEIC, ICTyKTHBHBIC,
M0 AQHAJIOTHUH), BBISBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYHsSI B paCCMAaTPHUBAECMBIX
SBJIICHUSIX, (OPMYJIUPOBATh BBIBOJALI U 3aKIIOYCHUS; TPUMEHSATH CXEMHO-
MOJICJIbHBIE CPEJICTBA IS MPEACTABICHUS CYNISCTBCHHBIX CBS3CH W OTHOIICHUH B
M3y4yaeMbIX OHMOJIOTUUECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUYUN pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IJIaH
penieHust npoosieMbl ¢ y4ETOM aHaIM3a UMEIOIIUXCS
MaTepUalbHBIX W HEMaTEepPUAIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHUBBI B

NeSATEeTLHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIBTATOB



LEIsAM, OLEHHMBATh PHUCKU IOCIEICTBUN JCATEIBHOCTU; KOOPAUHUPOBATH U
BBIIIOJIHATH Pa00Ty B YCIOBUAX PEAIBHOTIO,

BUPTYAJIbHOTO W KOMOWHHPOBAaHHOIO  B3aMMOJECHCTBHS;  pPa3BUBATH
KpPEaTUBHOE MBIILJICHUE IPU PEUIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE JeHCTBHS:

BJIaJIeTh HaBbIKaMHU y4€OHO-HCCIIEI0BATEILCKON U IPOCKTHOM €S TEILHOCTH,
HaBbIKAMU  pa3pelIeHUs  MpoOJIeM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHECHUIO
Pa3TUYHBIX METOJIOB ITO3HAHMS; HCIIOJIL30BATh PA3IMYHbBIC BUIBI ICITCIHHOCTH T10
MOJIYYEHHUIO HOBOT'O 3HAHMS, €T0 HHTEPIPETALUU, TPEOOPa30BAHUIO U IPUMEHEHUIO
B Y4YeOHBIX CHUTyalldsX, B TOM YHCJIE MPU CO3JaHUU YUEOHBIX U COIHUAJIBHBIX
MPOCKTOB; (OPMHPOBATH HAYYHBIA THIT MBIIUICHUS, BJIAJACTh HAyYHOUH
TEPMHUHOJIOTUEH,

KJIFOYEBBIMU TOHATUSMH U METOJIaMH; CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC

3a/1auu B 00pa3oBaTeIbHON

NEATEeILHOCTH M KU3HCHHBIX CUTYAIIHSIX; BBISABIISATH IPHYNHHO-CIIC/ICTBCHHBIE CBSI3U
W aKTyaJlu3upoOBaTh 3a/ady, BBIABUTATh THUIOTE3y €€ peIIeHUs, HaXOIUTh
apryMEHTBI IS JOKa3aTeIbCTBA CBOMX YTBEP)KJICHHWH, 3a7aBaTh IapaMeTphl H
KPUTEPUH pEIISHUs; aHAIM3UPOBATh IIOJYyUYCHHBIE B XOJC PCIICHHS 3aJauu
pe3yNbTaThl, KPUTHYECKH OICHHUBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCJIOBHSX; JIaBaTh OIIEHKY HOBBIM CHUTYyaIUsIM, OIICHHBATh
MPUOOPETEHHBIM  OIBIT; OCYIISCTBIISITh IICJICHAIIPABICHHBIA TIOMCK IepeHoca
CPE/ICTB U CIIOCOOOB

JIeHUCTBUS B NpOGECCHOHANBHYIO Cpeay; YMeTh TIEPEHOCHUTh 3HAaHUSA B

MTO3HABATEIBLHYIO M MPAKTHYECKYIO 00J1acTH
KU3BHENICATCIbHOCTH; YMETh HMHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX

oOJlacTei; BBIIBUTATh HOBBIC HJICH, IpeJylaraTh OPUTHHAIBHBIC MOIXOIBI U

pelIeHwsI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOpMAINH (TEKCTE yU4eOHOTO
nocoOusi, HAyYHO-TIOMYJSIPHOW JUTepaType, OWOJIOTUYECKUX CIIOBApsSX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX AaHHBIX, B MHTEpHETE), aHAIM3UPOBATH
WH(OPMAITUIO PA3IUYHBIX BUIOB U (POPM MpECTaBICHUS, KPUTHIECKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH; (DOPMYITUPOBATH 3aIIPOCHI 1 IPUMEHSITh
pa3IMYHbIe METOAbl TPU IOUCKE M OTOOpe OuoJIorMyeckord uHOOpMaINH,
HEO0OXOMMOM sl BBITIOJTHEHUS yUeOHBIX 3a/1a4;



npuoOpeTaTh OMNBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IUYHBIX
MOUCKOBBIX ~ CHCTEM; CaMOCTOSATEIBHO  BBIOMpPATh ONTUMAIBHYIO  (GOpMy
npejcTaBiIeHus Ouonoruueckod wuHpopmanuu (Cxembl, rpaduku, AUarpammebl,
TaOJUIIBI, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeAcTBa Ipu pabore ¢
Ouonornueckor wuHOpMalLMeNd: TPUMEHATh XUMUYECKHE, (U3MUECKHe W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh M IIPEOOpa3OBBIBATh  3HAKOBO-CUMBOJIMYECKUE  CPEJCTBA
HarJIsAHOCTH;

BIIAJICTh HaBbIKAMH DPACIIO3HABAaHUA U 3aIUTHI
uHpopMaIuu, UHPOPMALIMOHHONW 0€30IaCHOCTH JIMYHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o0LIeHne: OCYIIECTBIATh KOMMYHUKAIlUM BO BceX c(epax >KU3HH,
aKTUBHO Y4aCTBOBATh B IMAJIOTE UJIU IUCKYCCHUU 110 CYLIECTBY 00CYKIa€MOU TEMBI
(yMeHHe 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CYKJIEHUS OTHOCUTEIBHO BBIMOIHEHUS
IpeIaraéMou 3aJ1auu, yYUuThIBaTh HHTEPECHI U COIIACOBAHHOCTD IMO3ULIUNA IPYTHUX
YYaCTHUKOB JlMajora WIM JAMCKYCCHH); pacro3HaBaTb HeBepOajbHbIE CpEACTBA
OOLIEHUs1, MTOHUMATh 3HAYE€HUE COLUATIbHBIX 3HAKOB, TPEANOCHUIOK BO3HUKHOBEHUS
KOH(DJIMKTHBIX CHUTyalUld, YMETb CMsT4aTh KOH(MJIUKTBI U BECTU NEPETrOBOPHI;
BJAJ€Th PA3IUYHBIMU CHOCOOaMM OOIIEHHS U B3aUMOJEHUCTBHUS, IOHMMATH
HaMEpPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyIupoBaTh CBOM BO3PAXKEHHUS; Pa3BEPHYTO U JJOTUYHO
U3JIaraTh CBOIO TOYKY 3PEHHUsI C UCIIO0JIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHasi AeSITeIbHOCTD: IMOHUMATh u HCII0JIb30BaTh
MpPEUMYIIECTBA KOMAaHAHOM M HWHIWBUAYAJbHOW pabOTBl MpH  pelIeHUU
OvoJOornyeckom mpoOsiembl, OOOCHOBBIBaTH HEOOXOJMMOCTh  MPUMEHEHHS
rpynmnoBeIX (opM B3aUMOACHCTBHUS MPHU PEHICHUHM Y4eOHOW 3a1adyu; BHIOMPATH
TEMaTUKY U METOJIbl COBMECTHBIX JICHUCTBUM ¢ YUETOM 0OIIHNX
MHTEPECOB U BOZMOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

NPUHUMATh 1E€JIM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JIEUCTBUS IO €€ JOCTHKECHUIO: COCTaBJIAThH IUIAH JIEHCTBUM,
pacnpenensiaTh poiau ¢ yd4€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM pabOThI; OIIEHUBATh KAYECTBO CBOEr0 BKJaJa M KaKJOr0 y4aCTHHKA
KOMaH/Ibl B
oOIIMiA pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM; MpejjiaraTth HOBBIE MPOEKTHI,

OLICHUBATh UJICU C MO3UILIMM HOBU3HBI,



OPUTHMHAJIBHOCTH, Hp&KTH‘IGCKOﬁ SHAYUMOCTH; OCYHCCTBIIATH IIO3HUTHUBHOC
CTPATCTUICCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIIWUAaTHUBHBIM.
OBJ'laI[eHI/Ie YHUBEPCAIBHBIMHU PETYJIATHBHBIMHA I[eﬁCTBHHMPI:

1) camoopraHu3amnusi: KCIOJIb30BaTh OMOJIOTMUYCCKUE 3HAHUS JIS BBISBIICHUS

po0JieM U Ux
pelIeHUs] B JKM3HEHHBIX M Y4YEOHBIX CHUTyalusiX; BbIOMpAaTb HAa OCHOBE
OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCHCTBUSAX U
IIOCTYIIKaX IO OTHOILUEHUIO K XUBOH IPUPOJE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXAaIOIUX; CAMOCTOSITEIbBHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIbHOCTD,
BBISIBJIATh NIPOOJIEMBI, CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJlayd B
00pa30BaTeNbHOM JESATENIbHOCTH W KU3HEHHBIX CHUTYyallUsIX; CaMOCTOSITENIbHO
COCTABJISITH IUIAH PELICHUS MPOOIEMBI C YUETOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M MPEANOYTCHHUH; NaBaTh

OLICHKY HOBBIM CUTYAaIIMsIM; PACIIUPATh PAMKH Y4€OHOIO ITPEJMETA Ha OCHOBE

JUYHBIX TPEANOYTEHUH; eaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €TO,

OpaTh OTBETCTBEHHOCTh
3a pelieHue; OLICHUBATh

MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW JPYAULIUUA B
pa3HBIX 00JIACTSAX 3HAHHM, IMOCTOSHHO TOBBINIATH CBOM OOpa30BaTENbHBIA U
KyJbTYPHBIH ypPOBEHb. 2) CAMOKOHTPOJIb. J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM,
BHOCHUTb KOPPEKTHUBBI B I€SITEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM; BJIaIETh HABBIKAMU MTO3HABATEILHOMN
pedIieKcHH Kak OCO3HaHMs COBEPIIAEMbIX IEUCTBUN U MBICIUTENIBHBIX MPOLIECCOB,
WX pe3ylbTaTOB MU OCHOBaHUM, MCMOJIb30BATh MPUEMBI pedIeKCUH ISl OLUEHKH
CUTYallM, BbIOOpA BEPHOIO PEILICHUS; YMETh OLEHUBATH PUCKU M CBOEBPEMEHHO
MPUHUMATh PEIICHUS TI0 UX
CHUKEHMUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIU3€E Pe3yJIbTaTOB

NEeSTEIbHOCTH;

3) npuHsATHE cedsl U APYIUX: IPUHUMATD CeOsl, TOHUMAasi CBOU HEIOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTUBBI M apPryMEHTBl JAPYIMX @PU aHAJINA3E
pe3yJIbTaToOB
NEeATEIbHOCTH; IPU3HABATh CBOE MIPABO M MPABO JAPYTHUX HA OLINOKH;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATBI



[IpenMeTHBIE pE3yNbTaThl OCBOCHHUS COJCPXKAHUS YYEOHOTO IpeaMera
«buonoruss» Ha yriyONEHHOM YpPOBHE OpPHUCHTHUPOBAHBI Ha OOecHeueHHe
npoduiabHOro  oO0yuyeHuss  oOydaromuxcsi — Ouwojorur. OHH — BKIIIOYAIOT:
crienupudeckue Uit OMOJIOTHHA HAyYHbIC 3HAHUS, YMEHHSI H CITIOCOOBI ICHCTBUIA 110
OCBOCHUIO, MHTEPIIPETAIIMN U MPEOOpPa30BaHUIO 3HAHWMW, BUIBI JACSATEIBHOCTH IO
TIOJTYYEHHUIO HOBBIX 3HAHUI U WX MPUMECHEHHIO B Pa3IMYHBIX YUCOHBIX, a TAKKE B
peanbHBIX JKU3HEHHBIX CHUTyalusx. [IpeaMeTHbie pe3ysbTaThl MPEACTABICHBI 110
rojiaM M3y4eHHUSL.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOro mpemmera «buomorus» B 10
Kacce JOKHbBI OTPaXXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ U POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (D)OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B
MO3HAHWM  3aKOHOB  MPHUPOJALI M  PEIIEHHH MpoOJieM  palroOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIAJE€ POCCUHCKHUX U 3apyOECKHBIX YUEHBIX B Pa3BUTHE
OMOJIOrMy; BIAJEHUE CHCTEMOW OMOJIOTMYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOITOJIAraloNe OUOJIOTMYECKUE TEPMHUHBI M TOHSTHS (KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPETYJILHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT U PA3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast reopust T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TeOpHsI
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o meHtpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KyIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHO00pa3us
MOTOMKOB TEPBOTr0 MOKOJIEHUS, PACILEIJICHUS, YUCTOThl TaMET, HE3aBUCUMOTO
HacienoBanuss I'. MeHzens, TOMOJIOTUYECKHX PSAIOB B  HACJIEACTBEHHOU
u3menunBoctu H. V. BaBuioBa), NpUHIUIIBI
(KOMILJIEMEHTapHOCTH); BJIAJE€HHUE OCHOBHBIMM METOJaMU HAyYHOrO TTO3HAHMS,
UCIIOJB3YEeMbIX B OMOJIOTMUECKUX MCCIIEIOBAHUSAX >KUBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HaOIIoAeHUE, SKCIIEPUMEHT);
YMEHHE BBIICIIATH CYIIECTBEHHbIE IPU3HAKH: BUPYCOB, KJIETOK ITPOKAPUOT U
AYKApHUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM UHCIIE
OakTepuii, rpubOB, paCTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPTAHOB U CHCTEM
OpPraHOB PACTEHHI, )KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HECATEIIbHOCTH,
MPOTEKAIONIUX B OPraHU3MaxX PACTCHUI, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
IPOLIECCOB: 0OMEHA BEUIeCTB (MeTab0IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOrO U reTepoTPO(HOro TUMIOB MUTAHUs, (POTOCUHTE3a U XEMOCUHTE?3A,
MHUTO3a, MEH03a, TaMeTOreHe3a, HMOpUOTreHe3a, OCTIMOPUOHAIILHOTO Pa3BUTHSI,
Pa3MHOXKEHUSA,  HWHAUBUIYAIbHOTO pa3BUTHS  OpraHu3Ma (OHTOreHe3a),
B3aMMOJIEHCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOTIO 0TOOPa; yMEHUE
yCTaHABJIMBATh B3aUMOCBSI3H MEX]y OPraHOUIaMHU KJIETKH U UX (QYHKIUSIMH,



CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX QyHKIHUSAMU, MEXITYy OpraHaMu U
CHUCTEeMaMH OPTaHOB y PACTEHUI, ’KUBOTHBIX U YEJIOBEKA U X (QYHKIIUSIMHU, MEKITY
CHUCTEeMaMH OPTaHOB U UX (PYHKUIMAMU, MEX]y dTalaMi OOMEHa BEIIECTB, dTallaMu
KJIETOYHOTO LIMKJIA ¥ )KU3HEHHBIX [IUKIJIOB OPTaHU3MOB, 3TallaMi YMOPHUOHAIIEHOTO

pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMU Cpebl OOUTaHUS;
YMEHUE BBISBISATh OTJIMYUTEIbHBIE IPU3HAKHU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKa; YMEHHUE UCII0JIb30BAaTh COOTBETCTBYIOIINE
apryMeHThl, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JJI JOKa3aTeJIbCTBA
POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; YMEHUE PEIIATh
OMOJIOTUYECKHE 3a/1a4H, BBISIBIISATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKIY
UCCIeNyEeMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBJICHUSMU, J1€J1aTh BHIBOBI U
IIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB; YMEHHUE BBIIOIHSTH
1a00paTOpHBIE U MPAKTUUYECKUE PabOThI, COOJIIOAATh
npaBuwia npu padbore ¢ y4yeOHbIM M JJTAOOPATOPHBIM OOOpPYJOBAaHUEM; YMEHUE
BBIIBUTAaTh TUIIOTE3bl, MPOBEPSITh HUX SKCIEPUMEHTAIBHBIMH  CPEICTBAMH,
dopMynupys 1elib UCCIIEIOBAHUS, aHAJIM3UPOBATh IOJIYUYEHHBIE PE3yJIbTaThl U
JienaTh BBIBOJBI, YMEHUE Y4acTBOBaTh B y4e€OHO-HCCIIEOBATENbCKON padboTe 1o
OMOJIOTMHU, HKOJOTMU W MEIUIMHE, MPOBOJUMMON Ha 0a3e HIKOJbHBIX HAy4YHBIX
o01IecTB, U MyOJIMYHO MPEACTaBIATh MOIYUYEHHBIE PE3YJIbTaThl HA YUEHHUYECKUX
KOH(QEpEeHLIUAX; yMEHHE OLCHUBaTh JTHUYECKHE aCIEeKThl COBPEMEHHBIX
UCCJIEI0BAHUM B 001acTh OMOJIOTUU U MEIULIMHBI (KIIOHUPOBAHKUE, HCKYCCTBEHHOE
OILUIOZIOTBOPEHUE, HANPABICHHOE W3MEHEHHE T'€HOMa W CO3[JaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BHIOOp Oyaymied mpodeccuoHaIbHON
JIEATEIIBHOCTH B 00JIaCTH OMOJIOTHUH, MEIUIIMHBI, OMOTEXHOJIOTHUU, BETEPUHAPUH,
CEJIbCKOI'0 XO3sICTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABATENIbHBIHN
WHTEPEC, HAMPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MPOPECCUU H
NPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUSl B OpPraHU3ALUSAX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» B 11
KJlacce MOJDKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTh 3HAHMK O MECTE€ M POJU OHOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUpPOBAaHMU COBPEMEHHOW E€CTECTBEHHO-HAYYHOMN
KapTUHBI MUPa, B TO3HAHWH 3aKOHOB IPUPOJIBI U PEIICHUH YKOJIOTHYECKUX TIPOOIIeM
YeJIOBEYeCTBa, a  TakkKe B PEIICHWH  BOINPOCOB  PAalMOHAILHOTO
MIPUPOOTIOIH30BaHNS, U B (JOPMUPOBAHUY IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIECTBY, YENIOBEKY, O BKJIAJIE POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH; YMEHHE BIIAJCTh CHCTEMOW OMOJOTHYECKUX 3HAHUM, KOTOpas



BKJIIOYAET OMNpENCJICHUs] W [OHMMaHHWE CYIIHOCTH  OCHOBOIIOJIATAOIINX
OMOJIOTMYECKUX TEPMHUHOB M TMOHATHH (BUJI, SKOcHUCTeMa, Ouocdepa),
ouosiornyeckue Teopuu (dBoronMoHHass Teopust Y. JlapBuHa, CUHTETHYECKas
Teopust 3Bosronmu), yueHus (A. H. CeBepmoBa — 0 HyTsSX M HalpaBICHUAX
sBomonuu, B.. Bepnanckoro — o 6uocdepe), 3aKkoHbl (TeHETUYECKOTO PABHOBECHS
Jx. Xapau u B. BaitnOepra, 3apojsimeBoro cxojacrea K. M. bapa), mpasuia
(Muanmyma FO. JInubuxa, sKomornueckoil mupaMuIsl SHEPTUN ), TUIIOTE3bI (TUIIOTE3a
«vupa PHK» V.

['unGepra);

yMEHUE BIIaJIETh OCHOBHBIMH METOJIaMU HAYYHOTO MTO3HAHUS, UCTIOIb3YEMbIMU
B OMOJIOTMYECKUX HCCIIECIOBAHUSAX >KUBBIX OOBEKTOB U IKOCHUCTEM (OINHCaHUE,
U3MEpEeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIMOCOOaMM BBISBICHUS U OLICHKU
AHTPOTIOTEHHBIX HW3MEHEHUN B NPHUPOJIE; YMEHUE BBIIETATh CYIICCTBEHHBIC
MPU3HAKK: BUJIOB, OMOTCOIICHO30B, SKOCUCTEM U OHOochephl, CTaOUIU3UPYIOIIETO,
JBIKYIIETO W Pa3pbIBAIOIIETO0 E€CTECTBEHHOTO OTOOpa, aIoNaTpHUYEeCKOro u
CUMITATPUYECKOTO BHUJ000pPA30BaHUs, BIUSHUS JBIKYIIUX CHJI DBOJIIOLMU Ha
reHo(OHT TOMYJSIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpele oOuTaHwus,
yepeI0BaHUs HAMPaBIEHUN IBOIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHUH B
HKOCUCTEMAX; YMEHHE YCTAHABIMBATH B3AMMOCBSI3H MEXKTY MTPOLIECCAMU SBOJIIOLUH,
JIBIDKYIIUMH CUJIaMU AHTPOIOTE€HE3a, KOMIOHEHTAMH PAa3JIUYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBICE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCHIOCOOJICHHOCTh BHJIOB K Cpele OOMTaHusl, aOMOTUYECKHX U OMOTHYECKHUX
KOMIIOHEHTOB AKOCHUCTEM, B3aUMOCBsI3EH OpraHU3MOB B
COOOIIeCTBaX, AHTPOMOTEHHBIX W3MEHEHUH B HJKOCHCTEMax CBOEH MECTHOCTH;
YMEHUE  WCIOJIB30BaTh  COOTBETCTBYIOIIUE  ApPTyYMEHTHI,  OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY ISl JOKa3aTelbcTBa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3AMMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUs, EIUHCTBA
YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHUsS MHOTooOpasusi BHJIOB U
APKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MHPHUPOJLI U YEIOBEYECTBA, YMEHUE
pematb OMOJOTUYECKUE 3a7a4H, BBISIBIIATh TPUIMHHO-CIICACTBEHHBIC CBSI3H MEKITY
UCCIIeTyeMbIMU OHMOJIOTUYECKUMHU MPOIIECCAMU U SIBJICHUSMH, JI€JIaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAHWM TIOJYYEHHBIX PE3YJIbTaTOB, YMEHHE BBIMOIHATH
7abopaTopHbIE U MPAKTHUYECKHE paboThl, COOIIOIATh

npaBuiia Mpy padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM; YMEHHUE
BBIIBUTaTh THUIOTE3bl, MPOBEPITh HX  AKCIEPUMEHTAIbHBIMU
cpencTBamu, GopMyIIUpYs 1IeJIb UCCIEA0BaHUS, aHATU3UPOBATH MMOTYUYEHHBIE
PEe3yNbTaThI U JCNaTh BHIBOJILI, YMEHHE YIaCTBOBAThH B yUeOHO-



MCCIIEZIOBATEILCKOM paboTe 1o OMOJIOTHH, SKOJIOTHH U MEIUIIMHE, TIPOBOIUMON Ha

0a3e MIKOJIbHBIX HAYYHBIX O0IIECTB, U MyOJUYHO TIPEICTABIISATh TIOJTYYCHHBIC

pe3ynbTaThl HA  yYEHWYECKHX KOH(EPEHIUX; yMEHNE OTICHUBATh

TUTIOTE3bI U TEOPHH O TIPOUCXOKICHUH KU3HU, YEIIOBEKA M YEJIOBEUECKUX pac, O

MPUYHMHAX, TIOCIEACTBUAX M CIIOCO0aX MPEeA0TBPAIECHUS TJI00ATBHBIX H3MEHEHUN

B Omocdepe; yMEHHE OCYIIEeCTBIATh OCO3HAHHBIN BBIOOD OymayIeit

npodeccuoHanbHOM

NEeATEeTLHOCTH B 00J1acTH OMOJIOTHH, YKOJIOTHH, TIPUPOAOIIONH30BAHNS, MEIUIINHEI,

OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHHAPHH, CEIHCKOTO XO3SHCTBA, TMHIIEBOM

MIPOMBIIIUICHHOCTH, YIIIyOJIATh IIO3HABATENIbHBIA WHTEpEC, HaIpaBJICHHBIM Ha

OCO3HAHHBIA  BHIOOP  COOTBETCTBYIONIEH  mpodeccnn W MPOAODKCHHE

OMOIOTHYECKOTO 00pa30BaHUs B OPraHU3aMAX CPEIHEro MpopeCcCHOHATBHOTO H
BBICIIIETO 0Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

nporpamMMbl Beero Konrposabusbie | IIpakTudeckne | ogpaszoBaresibHbIE pecypchbl
padoThI padoThI
1 buonorus kak Hayka 1 0 https://content.edsoo.ru/lab/subject/6/
2 JKuBble cucTeMBbl U UX U3y4YCHUE 2 0 https://content.edsoo.ru/lab/subject/6/
3 Buonorus xnerku 2 0.5 https://content.edsoo.ru/lab/subject/6/
4 XuMuyeckasi OpraHu3anusi KIeTKu 10 1 https://content.edsoo.ru/lab/subject/6/
5 Crtpoenue u GyHKIMU KIETKU 8 2 https://content.edsoo.ru/lab/subject/6/
6 A 9 1 https://content.edsoo.ru/lab/subject/6/
OHCPIUH B KJICTKC
7 HaCHeHCTBeHIfaﬂ i OpALL 1 9 0.5 https://content.edsoo.ru/lab/subject/6/
peanu3arys e€ B KJIeTKe
8 JKu3HeHHEIN IUKIT KIIETKHA 6 1 https://content.edsoo.ru/lab/subject/6/
9 Ctpoenue u GyHKIIH OpraHU3MOB 17 1.5 https://content.edsoo.ru/lab/subject/6/
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://content.edsoo.ru/lab/subject/6/
11 TeHeTHKA — Hayka 0 HACIGACTBCHHOCTH 2 0.5 https://content.edsoo.ru/lab/subject/6/
Y U3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACleACTBEHHOCTH 10 1 https://content.edsoo.ru/lab/subject/6/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://content.edsoo.ru/lab/subject/6/
14 I'eneTuka yenoBeka 3 0.5 https://content.edsoo.ru/lab/subject/6/
15 Cenexuusi OpraHu3MoB 4 1 https://content.edsoo.ru/lab/subject/6/



https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/

buotexHoNIOTNA M CHHTETHYECKAS

16 I —— 4 0 https://content.edsoo.ru/lab/subject/6/
17 PesepBHOE BpeMms 1 0 https://content.edsoo.ru/lab/subject/6/
OBIIEE KOJIMYECTBO YACOB I10
102 13
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https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/

11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m
NPOrpaMmblI Bceero Kontposbueie | IpaxTiieckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
3apoKJEHUE U pa3BUTHE
1 JBOJIIOLMOHHEIX TIPE/ICTABJICHHIT B 4 0 https://content.edsoo.ru/lab/subject/6/
Oouosiorun
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2 https://content.edsoo.ru/lab/subject/6/
3 MakpoaBosronus U e€ pe3yabTaThl 6 0 https://content.edsoo.ru/lab/subject/6/
Hponcxomneﬁne " pa3BUTHC )KU3HU HA .
4 3 15 1.5 https://content.edsoo.ru/lab/subject/6/
emiie
[IpoucxoxneHue yemoBeka — )
5 AHTPOTIOTCHE3 10 1 https://content.edsoo.ru/lab/subject/6/
DKoJorus — Hayka o
B3aMMOOTHOULIEHHSIX OPIraHU3MOB U _
6 Ha/IOPraHM3MEHHBIX CHCTEM C 3 0.5 https://content.edsoo.ru/lab/subject/6/
OKpY>Karollen cpenon
7 Opranusmsl 1 cpea oOUTaHus 9 1.5 https://content.edsoo.ru/lab/subject/6/
8 DKOJIOTUS BUJIOB U TOIYISUN 9 0.5 https://content.edsoo.ru/lab/subject/6/
OKosorust coo0IIeCcTB. DKOJIOrHYECKUE )
9 CHCTEMbI 12 0.5 https://content.edsoo.ru/lab/subject/6/
10 Bbuocdepa — rmobanbHas sKkocucTeMa 6 0 https://content.edsoo.ru/lab/subject/6/
11 YenoBek U OKpyKaromas cpeaa 6 0 https://content.edsoo.ru/lab/subject/6/
12 PesepBHOE Bpems 8 0 https://content.edsoo.ru/lab/subject/6/



https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
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IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
Ne . Nlata uudgposbie
eMa ypoka
n/n yp Kourposbnbie | IIpakTuueckue | usydenus obpasoBare/bHbIe
Bcero pecypcebl
padoThI padoThI
1 buronorus kak KOMIIJIEKCHAs HAyKa U KaK 1 0
4acTh COBPEMEHHOI0 00I1IeCTBa
2 JKuBbie cucTeMbl M IX CBOMCTBA 1 0
3 VYpoBHEBas opraHu3anus )KUBbIX CUCTEM 1 0
4 VcTopus OTKPHITHS 1 U3YYEHUS KICTKU. 1 0
Knerounas teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHOU
o6uosoruu. [IpakTnueckas padora
e «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, s5ekTpodopes, :
g depeHnaIbHOe HEHTPUPYTHpOBaHHE,
IT1IP)»
6 XUMUYECKHUI COCTaB KIETKU 1 0
; MuHepabHbIE BEIIECTBA KIETKH, UX L 0
Ouosoruueckas poib
OpraHnyeckue BeMecTBa KICTKA — OeJKH.
JlabopaTtopHas pabota «O0Hapyx)eHne
8 OEJIKOB C MOMOIIIbIO KaUeCTBEHHBIX 1 0.5
peaKuuii»




CgoiicTBa, ki1accuukanus u GyHKIHHA

9 0esKoB 0

10 OpraHuyeckue BellecTBa KIETKH — 0
YIJIEBOABI

1 Opranuyeckre BeIecTBa KIETKH — 0
JIUTTHIBI
Hyxnennossie kucnorsl. JJHK u PHK.
Jlaboparopuas padota «VccienoBanue

12 HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 0.5
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crpoenne u pynkiun ATD. Ipyrue 0
nykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroasl reHOMHKH,

14 TPAHCKPUNITOMHKH, TPOTCOMHUKH 0

15 Metoab! CTpYKTypHOI OHOJIOTUU 0

16 Tuns! knetok. [Ipokapuornueckas kieTka 0
CrtpoeHne 3yKapHOTHUECKOM KIETKH.

17 ITpakTuyeckas pabora «/3ydyeHue cBOCTB 05
KJICTOYHOI MeMOpaHbI»

18 [ToBEepXHOCTHBIN annapar KJIETKH 0
OnHomMeMOpaHHBIE OPraHOU B! KIETKH.
[IpakTuyeckas padora «M3yueHue

19 0.5

ABUKCHUS HUTOIIa3MbI B pACTUTCIIbHBIX
KIJICTKax»




20

[TonryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHJIpHUH, IacTu bl JlabopaTopHas
pabota «VccnenoBanue mia3Monu3a u
JeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

21

HememOpaHHble opraHon/Ibl KJIETKH

22

Crpoenue u GyHKIUH s1Ipa

23

CpaBHI/ITeJH)HaSI XapaKTCPUCTHKA KJICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHne cTpOeHUs KIETOK Pa3InYHbIX
OpPTaHHU3MOBY

0.5

24

ACCUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. JlJaboparopuas pabora
«3yyeHne KaTaIuTHYECKOI aKTHBHOCTH
(bepMeHTOB (Ha IpHUMepe aMUIIa3bl HITH
KaTasas3bl)»

25

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOIO
pacilerieHtst IepoKcuia BoI0poa B
PACTUTENLHBIX U KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27

ABTOTpO(HBIH THIT 0OMEHa BEIeCTB

28

dorocunres




XemocuHTes. JJabopaTropHas pabota

29 «CpaBHeH#He nporeccoB (GpoTocuHTe3a U 05
XEMOCHHTE3a»
Ana’poOHBIe OpraHu3Mbl. Buisl OposkeHHs.

30 JlaGopaTopHas pabora «CpaBHeHHe 0
IPOLIECCOB OPOXKEHHS U IBIXAHUS)

31 AspoOHBIE OpraHU3MBbl. JTaIb 0
SHEPreTUYecKoro ooMeHa

” DHeprust MEMOPaHHOTO TPATUCHTA 0
npoTtoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peaknum MaTpuyHOTO CHHTE3a 0

34 Tpanckpunuus — marpuusbiii cuare3 PHK 0

35 Tpaucsiiust u €€ 3Tarbl 0

26 KomupoBanue amuHOKHCIOT. Postb pubocom 0
B OMocuHTe3€e Oenka

%7 Opranu3anys TeHOMa y IPOKaproT U 0
9YKapHOT

38 MomnexyssipHbIe MEXaHU3MBbI DKCIIPECCUU 0
TCHOB Y DYKapHOT
Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U

39 obnuratHele napazutsl. [IpakTuueckas 05

pa60Ta «COBI[aHI/Ie MOZCIIN BUpYyCa»




BupycHrble 3a0601eBanus yenoBeKa,

40 KUBOTHBIX, PACTEHUN 0

41 HanorexHonoruu B OMOIOTHN ¥ MEIULINHE 0

42 JKW3HEHHBIN UK KIIETKU 0

43 Marpuunsrii cuares JITHK 0
Xpomocomsl. JTaboparopHas pabota

44 «M3ydyeHnue XxpoMoCOM Ha TOTOBBIX 05
MUKpOITpenapaTax»

45 JleneHue KIeTKH — MHTO3 0
Tunsl kaetok. KaprokuHes U HUTOKHHES.

46 Jlaboparopuass pabora «HaOmromeHnue 05
MHUTO3a B KJI€TKaX KOHYMKA KOpeIIKa JIyKa '
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK 0

48 OpranusM Kak eIMHOe [eI0e 0

49 Txanu pacrenuii. JlaboparopHas pabota 0.5
«M3ydyeHne TKaHEeN paCTEHUI» '
TkaHM KUBOTHBIX U YEIOBEKA.

50 JlabopaTtopHas pabota «3y4ueHue TkaHeu 05
KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3yueHne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3mMoB 0




53

,HBI/I)KGHI/IC OpraHnu3mMoB

54 [Iutanue opraHu3MoB
- [TuTaHre NO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenpHas CUCTEMa YeIOBEeKa
56 JlpIxaHue OpraHu3MoB
; JIpIXaHHe TT03BOHOYHBIX )KUBOTHBIX U
5 YeJI0BeKa
58 TpancmopT BemecTB y OpraHu3MoB
9 KpoBeHocHass ~ cuctema  IO3BOHOYHBIX
5 KUBOTHBIX U Y€JIOBEKa
60 Brienenue y opranu3mMoB
61 3ammra y OpraHu3MoB
62 NMMyHHas cucTeMa 4enoBeka
63 PaznpaxxumMocTh 1 perymsinus y
OpPTaHU3MOB
64 ['ymoparnpHast perynasius 1 SHIOKpUHHAS
crcTeMa JKUBOTHBIX M YeJIOBEKa
65 ®opMbI pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pa3MHOXKEHUE
67 Meiios




68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paborta
«3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pa60Ta «BpIsBIIEHHE TPU3HAKOB CXOJICTBA
3apom,1meﬁ ITIO3BOHOYHBIX )XUBOTHBIX»

0.5

72

Pa3mHOXkeHMe U pa3BUTHE pACTEHUI.
JlaboparopHas pabora «CTpoeHue opraHoB
Pa3MHOKEHUSI BBICIITUX PACTEHUI

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE TIOHSITHS ¥ CHMBOJIBI T€HETUKH.
JIaGoparopHas pabota «/lpo3oduna kak
O00BEKT FeHETUUECKUX UCCIIEOBAaHUII»

0.5

75

3aKOHOMEPHOCTH HACJIEI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabora
"N3yuenue pe3yabTaToB MOHOTMOPUHOTO
CKpeUIMBaHus y Apo30duibr"

0.5




HI/ITOJIOFI/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO

76 CKpEIIUBAHUS 1 0
- AHnanuzupyroiiee ckpenupanue. Hemonxnoe . 0
JOMUHUPOBAHUE
Jurubpuaxoe CKpeIllMBaHHUE.
[IpakTnueckas pabora «3yuyenue
8 PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS 1 0.5
y Ip0o30(UIBD)
29 [{utonornyeckue OCHOBBI TUTHOPUTHOTO ! 0
CKpEIIUBAHUS
80 CuensieHHOE HaclieIOBaHUE TTPU3HAKOB 1 0
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1 0
82 I'eneTuka moma 1 0
83 I"'enoTun Kak 1ejI0CTHAsI CUCTEMA 1 0
a4 I'eneTnyeckuit KOHTPOIb PA3BUTHS L 0
pacTeHHiA, )KUBOTHBIX U YeIOBeKa
85 N3MeHunBOCTH Npr3HAKOB. Buibl 1 0
W3MEHUYUBOCTH
86 MonudukanrioHHas ”3AMEHYUBOCTh 1 0
BaprannoHHBIN psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padoTa
«MccnenoBanue 3akOHOMEPHOCTEN
87 1 0.5

MO (PHUKAITIOHHON U3MEHUYNBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI»




88

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

89

MYTaI_[I/IOHHaH N3MCEHYHBOCTbD.

0.5

[IpakTuyeckas padora «MyTtanun y
Tpo30(UITBI (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
OIHUIeHEeTHKA U SIIMIeHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas padbora
«CocraBieHe U aHAIU3 POJTOCIOBHOI

0.5

92

MeTtoapl METUIIMHCKON T€HETUKU

93

3Ha“IGHI/I€ MCZII/II_II/IHCKOf/'I TCHCTUKU B
HpCHOTBpaIIIGHI/II/I " JICYCHHUHU T'CHCTHUYCCKUX
3a00/1€eBaHMIl YeI0BEKA

94

OCHOBHBIE TIOHSATHUS CEJICKIIHH.
JlabopaTtopHas pabora «3ydeHue copToB
KYJbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX
KUBOTHBIX»

0.5

95

MeToapl CeNeKIMOHHOM paboTHI.
JlabopaTopHas pabota «3ydeHue MeTo10B
CEJIEKIIUU PACTECHHIN»

0.5

96

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»




CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE

97 TCHETUYECKUX PECypCOB 1 0
buotexHoorus kak Hayka u 0Tpacib
98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI
OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU
99 OnoIorNH 1 0
100 XpOMOCOMHAsI U T€HHAsI HH)KEHEPUS 1 0
101 Menunuackue OMOTEXHOJIOT U 1 0
Pe3epBHbIit YPOK. IToBTOpEHME,
102 000011eHNe, CHCTEMATH3AIMS SHAHUH 1 0
OBIIEE KOJIMYECTBO YACOB I10
102 135
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne T Jata uudgposbie
wn €Ma ypoxka Beero Kontpoabubie | IlpakTuueckue wsydenus | 00Pa3oBaTENbHbIE
padoThI padoTsbI pecypcbl
1 OodmonionHas reopust Y. Jlapsuna 1 0
JIBuKyIIIHEe CUJIBI HBOJIIOIIMK BUIOB 110 Y.
2 1 0
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIH 1 0
Y UCKYCCTBEHHBII 0TOOD
A DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 0
HBOJIIOIIH
Dransl SBOIOIMOHHOTO Mpoliecca: L 0
5 MHUKPOIBOJIONHUS U MAKPOIBOIIOLIHS
5 [Momymsimus — sneMeHTapHas €AMHULIA 1 0
HBOJTIOIINH
3aKoH TeHeTHYeCKOTro paBHOBecHs JK.
Xapau, B. BaiinOepra. JlabopaTopHas
/ pabota «BBIsSBICHIE H3MEHYUBOCTH Y 1 0.5
0co0eil 0IHOTO BUa»
8 DOneMeHTapHbIe (PaKTOPHI IBOFOIUN 1 0
g OS¢ ekt ocnoBaremnst. dpdexr 1 0
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3oaumuu nomyssimii: 1 0

reorpaduyeckas, OnoJorundecKas




EcrtecTBeHHBIN 0TOOP — HAIPABIISIIONTUN

11 (baxTop 3BONIIOLUU 0
12 [TooBoit oT6OP 0
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpodBomonuu. JlaboparopHas
13 pabora «3yyenue apomopdo30B 1 05
MJIM0AANTALIMN Y PACTEHUIN U dKUBOTHBIX)
[Tpumepsl npucnocodIeHU Y OpraHu3MoB:
Mophonoruueckue, GU3N0IOTUYECKHE,
OMOXMMHUYECKHE, TOBEICHYECKUE.
14 JlaGopaTtopHas pabora «IIpucnocobneHus 0.5
OpPTaHW3MOB M HX OTHOCHTEJIbHAS
1[EJIECO00PA3ZHOCTh
Bun, ero kputrepuu u CTpyKTypa.
15 JlaGopaTtopHast pabota «CpaBHEHHE BUIOB 05
110 MOP(OJIOTHIECKOMY KPUTEPHIO»
16 CrpykTypa BHIa 0
17 Bunoob6pa3oBanue kak pe3yabrar 0
MHUKPOIBOTIOITUN
18 CBs13b MUKPO3BOJIIOLIMH U 3TUJIEMUOIOTUN 0
19 Makposomtonus. [TaneonTonornueckue 0
METOJTbI U3YUICHHSI IBOTFOITUN
20 buoreorpaduueckue MeTobI U3YIECHUS 0

9BOJJIIOIIMH




OMOPHOIOTHYECKHE U

21 CPaBHHTEITLHOMOP(OIOTUICCKIE METOIBI 0
W3YYCHUS IBOJTIOIHH

99 MonexkyJIspHO-TeHETUYECKHE, 0
OMOXHMMUYECKHE U MaTEMAaTHUYSCKUE
METO/Ibl U3YUYCHUS IBOTFOIIUN

23 OO011re 3aKOHOMEPHOCTH 3BOJTIOIHH 0

o4 AnantuBHas panuanus. HepaBHOMEpHOCTh 0
TEMIIOB 3BOJIIOLIMH

) HayuHble rUIOTE3bI MPOUCX 0K ICHUS 0

5 JKH3HH Ha 3eMIiie

2% JloHay4HbIe IPEACTABICHUS O 3aPOKICHUN 0
JKU3HH

”7 OcHOBHBIE TaIlbl HEOPTaHUYECKOU 0
SBOJIIOIUH

28 ['unotessl 3apoxKACHUS )KU3HU 0
HcTopust 3eMiu 1 METOIbI €€ U3YUEeHHUS.
JlaGopatopHas pabota «3yuenue u

29 OTHMCAaHNE UCKOMAEMbIX OCTATKOB JIPEBHUX 0.5
OpPTaHU3MOBY

30 HavanbHble 3Tabl OpraHn4eckoin 0
9BOJIIOIAH

31 DBOJIIOIHUS DYKAPHUOT 0




OCHOBHBIE 3TaNbl SBOIIOIHT
pacTUTCIBbHOIO MUpA. HpaKTI/ILIeCKaH

32 pabora «3yuenue ocobeHHOCTEH 0.5
CTPOEHHS PaCTECHUI pa3HbIX OTIIEIOB)»
23 OCHOBHBIE 3TaITBI YBOJIOIUH KUBOTHOTO
MHpa 0
DBouToLMs )KUBOTHBIX. [IpakTrueckas
34 pabora «M3ydyenne ocoOEHHOCTEH 05
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3Hu Ha 3eMie 1o 3pam U 0
nepuoaam
36 MaccoBbie BBIMUPAaHUSI — IKOJIOTHYECKHE
KPHU3HUCHI TPOIILIOTO 0
37 CoBpeMeHHBIH KOJIOTUYECKUI KPU3UC, ET0
0COOEHHOCTHU 0
38 CoBpeMeHHast CUCTeMa OPraHHYECKOTO
IPOIILIIOTO 0
39 OCHOBHBIE CHCTEMaTUYECKHE IPYIIIbI
OpPTraHU3MOB 0
40 AHTpPOIIOJIOTHS — HayKa O 4EJIOBEKE 0
a1 PazButue npencraBnenuii o 0

MPOUCXOKACHUUN YCIIOBCKA




MecTo uenoBeka B cCTEMeE
opranuueckoro mupa. JlaboparopHnas

42 pabora «3yuenue ocobeHHOCTEH 05
CTPOCHHUS CKeJIeTa YeJIOBEKa, CBI3aHHBIX C
PSIMOXOXKJICHHEM)

43 JIBMoKyIIHEe CHUITBI aHTPOTIOTEHE3a 0

A4 CooTHolIeHHE OMOJIOTHYECKUX U 0
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaJU1 aHTPOIIOI'eHE3a 0

46 [Taneorenernka U najeoreHOMHUKA 0

47 DBOJTIOLIMS COBPEMEHHOTO YEJIOBEKA 0
Yenopeueckue pachl. [IpakTrueckas

48 pabota «/3y4yeHue 3KOITOrnIeCKIX 05
aJanTalnuil YeIoBeKay

29 MexIuCUUTIITMHAPHBIE METOTBI 0
AHTPOMOJIOTUU

50 3apoKAEHUE U Pa3BUTUE DKOJOTUU 0
Mertons! sxonorun. JlaboparopHas pabota

51 «M3yueHne MeToA0B SKOJIOTHUECKHUX 05
HCCIICIOBAHMI

- 3HaueHNe DKOJOTHYECKNX 3HAHUHT I 0
YyeJIoBeKa

53 Okonoruyeckue HakTopsl 0




Aobuotnyeckue aktopsl. CBET Kak
sKoyoruueckuit gpaxrop. JlaboparopHas

54 pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI 1 0.5
OpPTraHU3MOB K BIIUSTHHIO CBETa»
Aobuotndeckue dakropsl. Temmneparypa
KaK 3KOJIOTUYECKHil GakTop.
55 JlaGopaTtopHnast pabota «BrlsBiieHHE 1 05
MPUCTIOCOOICHUI OPraHU3MOB K BIHSHHUIO
TEMIEPATypPhI»
AbGuotuueckue dakTopbl. BrnaxHoCTh Kak
sKonoruueckuii pakrop. Jlaboparopuas
56 paboTa «AHaTOMUYECKHE OCOOEHHOCTH 1 0.5
pacTeHuil U3 pa3HbIX MECT OOUTAHU»
o7 Cpenpl 0OuTaHusE OPraHu3MOB 1 0
58 bronoruueckne puTMbl 1 0
59 KuzneHnble popMBbI OPraHU3MOB 1 0
60 buotnyeckue pakTopsl 1 0
3HaueHne OMOTHYECKUX B3aNMOIEHCTBHI
61 JUTSL CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie 1 0
oOuTaHus
62 DKOJIOTUYECKUE XapaKTEPUCTUKU 1 0

Moy




OCHOBHBIE ITOKa3aTeIn MMOITYJIAIIUH:

63 YHUCJIEHHOCTb, IJIOTHOCTbD, BO3pAcTHAS U 0
IOJIOBAs CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOMYJISIIHHN:
64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, 0
CMEPTHOCTh, MUTPALIUN
65 DKosoruyeckast CTpyKTypa MOIyJIsIUuN 0
66 JluHamuKa nonyJsuuy U e€ peryisaiuus 0
67 KpuBbIie pocTa YMCIEHHOCTH TIOYJISIIIHH. 0
KpuBbie BEKHBaHHUS
DKoJIornuecKkas HHIlla BHIA.
68 JlaGopaTopnast paborta «lIpucnocoOnenus 05
CEMSTH PAaCTCHHUI K PaCCEIICHUIO»
69 Bun kak cucrema nomynsiuii 0
20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN 0
JKUBOTHBIX
71 Co00111ecTBO OPraHu3MOB — OUOIIEHO3 0
72 JKocucTeMa KaK OTKPBITas CHCTEMa 0
KpyroBopoT BemecTB 1 MOTOK SHEPTHH B
73 HKOCUCTEME 0
74 OcCHOBHBIC TTOKa3aTeIN YKOCUCTEMEI 0
75 DKOJIOTUYECKUE TUPaMUIb 0
76 N3menenus coo0IIecTB — CYKIIECCHH 0




HpI/IpO,I[HBIe 9KOCUCTEMBI. DKOCHUCTEMBI

" 03€p U peK. IKOCUCTEMbI MOPEN U OKEaHOB 0

78 [TpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 0
TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0

80 Ypboakocucremsl. [Ipaktuueckas pabora 05
«3yuenue u onucanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI1 OPraHu3MOB B 0
9KOCUCTEMAxX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HECHUN
Pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,

82 OpraHU3MEHHOM, MOMYIISIIIUOHHOM U 0
9KOCHCTEMHOM YPOBHSX
buocdepa — obmerutanerapHas 060104Ka

83 0
3emiu

84 VYuenne B. U. Bepranackoro o 6uocdepe 0

a5 3aKOHOMEPHOCTH CYLIECTBOBAHMUS 0
6uochepsl

86 KpyroBopots! BeniecTs u 0
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE 0
OHOMBI CcyIIn

88 YcroitunBocTh 61ocheps 0




89

DKOJIOTHYECKHUE KPpU3HCBhI U UX IIPUYIUHDBI

90 BoszneiicTBue yenoBeka Ha Ouocepy

o1 AHTpPONIOT€HHOE BO3JICHCTBHE HA
PaCTUTEIIbHBIN U )KUBOTHBIA MUP

92 OxpanHa npupo bl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHo€ mpUpOA0NOIb30BAHNE U

94 COXpaHEHHE OMOJIOTUYECKOTO
pa3zHooOpa3us 3eMiun

o5 Oo6o06meHne 1o TeMe «MUKPOIBOIIOIHS U
€€ pe3yabTaThD)

96 O6o006menne o Teme «MaKpOIBOJIOLUS U
€€ pe3yabTaThD)

o7 O6061menue o teme «IIpoucxoxnenue u
pa3BUTHE KHU3HHU Ha 3emiie»

08 O6o6menne no Tteme «lIpoucxoxaeHue
YeJI0BEKA — aHTPOIIOr€HEe3»

99 O6o06muieHne o TemMe «KOJIOTUsl — HayKa O
B3aMMOOTHOUICHUSAX OPTraHU3MOBY

100 O6061eHne o TeMe «Opraiu3msl U cpea

OOUTaHUM




O060011eHue 110 TeMe «DKOJIOTUA BUAOB U
101 TOMYJISALAN 1 0
O6006menue mo teme «buocdepa —
102 ri100anpHast IKOCHCTEMa) 1 0
OBIIEE KOJIMYECTBO YACOB I10
102 7.5

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

* buonorus. buonornyeckue cucrtemsl u mporieccel, 10 kimace/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHuYeHHOM O0TBETCTBEHHOCTHIO « MO1]

MHEMO3HNHA»

* buonorus. buonornueckue cucremsl u niporiecchl, 11 knace/ Tepemos A.B.,
[Terpocosa P.A., O01iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO « MOIL]

MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

TepemoB A.B., IletpocoBa P.A. buonorusa. 10-11 xmaccel. Meroanueckoe

nocobue s yuutens (yriayOJaeHHbI YPOBEHb)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://content.edsoo.ru/lab/
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