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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yue6HoMmy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanmm»y, ®I'OC COO, Konmenmuu mnpenomaaBaHus
yuebHoro npeamera «buoyorus» M OCHOBHBIX MOJIOKEHUN (enepanbHON pabouel mporpaMMbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudeHus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUS M MPHU3BAaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PAa3BUBAIOIIMX 3a]ad, CBS3aHHBIX C MPOQOpHEHTAIHeH
0o0yyaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O0JIaCTM HAy4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WU BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buosiorus” naér npencraBiieHre O IS U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOI€HHOM ypOBHE, OIIpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUpPOBAaHHME IO pa3ieliaM U Temawm,
pacmpeziefieHue Mo KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHs yueOHOro MaTepraa
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MIPEEMCTBEHHOCTH C HW3y4Ye€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIEro 0O0pa3oBaHUA,
Omaromaps uyeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUYECKOIO MBIIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pa3e >KM3HH, Ha
BOCIIUTaHHE OEpeKHOro OTHOIIEHUS K OKpyXarolled NpupoiHoil cpene. B mporpamme mno
OMoIoTMU TaKXke IOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buosjorus» B peanuszanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHHH OCHOBHBIX BHOB Y4e€OHO-TIO3HABATEIHLHOMN
NeSITeIbHOCTH O0YYaloIUXcs MO0 OCBOEHHMIO COJEepKaHUs OMOJOrMYecKOoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblil npeamer «buosorus» Ha ypoBHE CpeAHEro oO0IIero oOpa3oBaHUs 3aBeplIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACHIMPEHUE U yriyOleHne 3HaHuN
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIpHOW W KJIETOYHOM Ouojoruu,
AMOPHOJIOTUN U OWOJIOTHH Pa3BUTHSI, TEHETUKHU, CEJEKIMH, OMOTEXHOJOTHH, HBOJIOIMOHHOIO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM YPOBHE OpPMEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3alUsAX CpeIHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro CoAep KaHUs
COCTABIISIET CHUCTEMa OWOJOTHUYECKUX 3HAHWH, MOJTYYCHHBIX MPHU W3YYECHHH OOYJaIOITMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIUpeHbl U YIIyOIeHbI
Ouosornyeckue 3HaHUSA O PACTEHHSX, KUBOTHBIX, TprOax, OakTepusx, OpraHu3Me 4YeJOBeKa,
00X 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIBHO BKIFOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIONMETro BeIOOpa mpodeccun. Bo3mMokHa Takke MHTErpailvs OMOJOTHUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOTYICHHBIMU 00YJaIOIIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUIo Ouosoruu. CoOriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIsl )KUBBIX CHCTEM Pa3HOI0 YPOBHS OpraHHU3allvu,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYECKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUN PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJIOTHH M CHUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI KOJIOTUU U
ydeHue o omocdepe.

VYueOublii mpenmer «buomorus» npu3BaH O00ECTIEYUTH OCBOEHHE OOYYaOIMIMMUCS
OMOJIOTMYECKUX TEOpU M 3aKOHOB, HJIECW, NPUHIMIIOB U TIPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpA, 3HAHUH O CTPOEHUH, MHOrooOpaszuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSUU, OHOLEHO03a, SKOCHUCTEMBI, O BBIJAIOIINXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJOTHHU, MPHUKIATHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJACP>KaHUU MPOTPaMMBI 11O
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOMN
obsacti OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pEIICHUE BaXKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yrnmyOiaEHHOM ypOBHE — OBJa/ICHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOTro paHra U NPHOOPETEeHUE YMEHUN MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K ompenenéHHoi o0siacTu mpoecCHOHATIEHON NEATeNIbHOCTH, CBSI3AHHOW C OMOJIOTHEH, W K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yrinyoléHHOM YpOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYYAlONMMUCS  CUCTEMBI  OMOJIOTMUECKMX 3HAaHMM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOEHHUH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKHX CUCTeM (KJIeTKa, OpraHu3M, MOMYJISIUs, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYYaromMXCsi ¢  METOAaMHM  TIO3HAHWS  JKHUBOW  MPUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUM PA3BUTHS, TCHETUKH U CEJICKIIUU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMOJOTUH, TAJIEOHTOJOTHH, OJKOJOTHUH); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HAOMOAeHUE, H3MEpEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYaIOUIMMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAITUIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLHUAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJeMaMH 4YellOBEYeCTBA; OLEHUBATH IOCIE/ICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIONATH MEpHI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIIEOBAaHUSIMHU B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIENIOBAaHMMA, pEIICHU OHOJOTHMYECKUX 3a/a4, MOJICINPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIMUTaHHUE Y OOYYArOIIMXCS LIEHHOCTHOTO OTHOLICHHS K JKMBOW NMPHUPOAE B LIEJIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIe€HETHYECKOM
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJaromUMUCI KOMIIETEHTHOCTH B PAllHOHATBHOM MPUPOAOIOIb30BAHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI M 3JI0POBBSI OKPYKAIOMIMX JIOACH (COONMOIeHHUS Mep
npouiIakTuku  3abojeBaHui, obOecreueHre  O€30MaCHOCTH  KU3HEACITECIIBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAeKTOpUH, CIOCOOCTBYIOLIEH MOCIEAYIOIIEMY HIPO(EeCCHOHATBHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMHU
peruoHa.

OO01iee 4mMClIO YacoB, OTBEACHHBIX Ha U3yuyeHUE OHOJIOTMM Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 xmacce — 102 ugaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB O0O0ydeHus OHOIOruu
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COAepKaHWs M HANPaBICHHOCTH Ha MPOJOJKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OpPraHM3ALMAX CPEIHET0 MPOPECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1AaO0OpaTOPHBIX U TMpakTHUeckux pabdoT. Takke ywacTthe oOydarmmxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEOBATENILCKUX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTadbHbIC, MPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHUH.

3naueHue Ouoorud B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, .
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsI3b OHMOJIOTHUH C APYTUMHU Haykamu», «Cucrtema OMOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XAMHYECKOTO COCTaBa, JMCKPETHOCTb M ILEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIPOU3BEICHUE, Pa3IpakKUMOCTh,
M3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiii. [Iporeccsl, mpoucxoasiye B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKUA >KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromine *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPTaHU3ALUU.

N3yuenue xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmrogeHue, n3mepeHue,
AKCIEPUMEHT, CHCTEMaTh3anus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOM
nepeMeHHo. IlnanupoBanue nskcnepuMeHrta. lloctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1ieHKa
JIOCTOBEPHOCTH TOJTYYECHHBIX PE3YNbTAaTOB. [[pUUMHBI UCKa)KEHUS PE3YNbTATOB SKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOIO TECTA.

JleMoHCTpanun

Tabmuelr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KIeTKW», «TKaHu  JKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIIOBEUECKOIO0  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIESHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHOe 000pyIOBAHUE JIJIS POBEACHUS HAOMIOCHUN, U3MEPEHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB NMPU H3YUYCHHH KHUBBIX
CHCTEM.

Tema 3. buosiorusi Kjierkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl PaCTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaAMHUKpPOIEMEHTHL. Bona u €€ ponb
KAK pacTBOPUTENS], pPEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapubl, AMCAXapUabl, OJIMrocaxapujpl M moiaucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pyHkiuu aunuaos. Oomme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3atin u OpeanuiecKull cunmes 6UOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnpenenenrne XuMHYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJNEKYNIb», «CTpOeHHE MOJEKYd YrieBoaoB», «CTpoeHHEe MOJIEKYII
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBanrue HyKIEMHOBBIX KHUCIIOT, BBIJEJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpPOEHUsI TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (nuddys3us, obneruéuHas auddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crpyktypa v QyHKINU KIETOYHOU CTEHKU PacTeHUM, rpuboB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue rpaHyIspHOrO peTukynyma. Mexanusm wuanpasnenus oerkos 6 JIIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I'onv0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(GOTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromasmsl. Llentpuons. berku, accoyuuposanmvie ¢ MukpogurameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOu
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOMH
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «3yueHue NBUKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenue AT® B 0OMEHHBIX Tpoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xjmopomiactoB B mpouecce porocunTe3a. CBeToBass U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHUUUPYIOLINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OkuciaurenbHoe (GochopunrpoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpan U

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH IeHOB y mnpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OOIUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIINI, COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsi: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl U perymanus. Mutepdaza u murtos. OcobeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsaumsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENbh —
arornTo3.



Knetounoe sapo, XxpoMocombl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KogoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOAAIIAs, OCHOBHAsA, MexaHn4deckas. OCOOCHHOCTH CTpOCHHs, (PYHKIMA U PACHIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEel B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIi1 1 BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COEUHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednekc. CkenerHeie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOrO TpakTa. lIumieBaputenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
JIbIxaHue. JlpIxaHMe MO3BOHOYHBIX JKMBOTHBIX M YeEJIOBEKAa. JBOJIIOIMOHHOE YCIOKHEHHE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsimsi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cuUcTeMaMu. BplieneHne y MmO3BOHOYHBIX KMBOTHBIX M yenoBeka. [louku.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alMTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHON U
XUMHUYECKON 3N ThI. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  crieUPUUIECKU  UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pednexc u peduekropnas nyra. bezycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBSI3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOCHME HACEeKOMbIX», «TKaHW pacTeHU»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAA cuctemay, «CTpoeHue MbIby, «MMMyHHUTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepHas cuctema dyenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMUM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHue Hns JEMOHCTpAlMM TIOYBEHHOTO W BO3AYIIHOTO TUTAHHS PACTCHHIA,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOE. Bujibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIUIOOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (HA puUMepe JIATyIkn). Jpobienue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3aknajKka OpraHoB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anmHOe BiusHHE dacTei
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamMOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce MeHo3a. [‘ameroreHes y pacTeHUil.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpan U

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIEPMAaTO30UAa»,
«OcHOBHBIE cTaguu OHTOreHeszay, «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaNCKOTO
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKu3HEHHBbI1 [UKI MXxa», <«KU3HEHHBIH 1UKI MaloOpPOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHs T€HETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Npu3HakoB. LluTonorndyeckre 0CHOBBI MOHOTHOPUIHOTO CKpemnBanus. ['umnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. Tpetwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IoJIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoOeCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHmens», «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuisn», « MHOXKECTBEHHBIN aJIean3M», «B3anMmoaercTBre reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopnetictBue reHotuna m cpeabl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuauuoHHbI psii M BapuauuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHasi M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTallMH. SIIepHBIE M IUTOILIA3MAaTHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psagoB B HacneacTBeHHOM wu3MeHunBocTd (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u cxembl: «Bunmbl u3meHunBOCTHY, «MoaudukamoHHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUEHUU TIeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHLHOCTH YEIOBEKA K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a00J€BaHUS YETTOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUi U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOMHAIIMOHHOMN cenekiuu. VMcnbiTanue npousBoAuTeNe 1Mo motoMcTBy. OT6Op MO
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JIHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYTallMid y KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3YYEHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U HMX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHnasi paGora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTuka. TpaaunuoHHass OHWOTEXHOJIOTUA: XJIeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABJIEHHOTO  HW3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi THOpUAM3ALUS M COMaTH4YecKuid »mOpuoreHe3. lcmomp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeETOJ TpaHCIUIAHTALMM SAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUH aHaIN3 IPOTeOMa YeJI0BEKa JJIsl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KAalX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIeBaHUS YEIOBEKA U AKUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. JlapBuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBostonuu (CTD). HelTpanbHas Teopus SBOJIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBMXKYIIMX CHJ 3BOJIOLUNY», «OCHOBHbIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyiasuuil. IsmeHnenue reHooHaa nonysuuu Kak
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuieneil B momynauusx. ekt ocHoBarens. IDggexm OYmMulLIouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoIyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoO0IeHHOCT, OpraHM3MOB KaK pe3ysbTaT MHUKPO3IBOJIOLMU. BoO3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonanzanus, rudpuanzanus). JuTeIbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
(GbOopMHUPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «[lomysAIOHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJISAIUS TOMYJSIUiA ceBaHCKor Qopenn», «[eorpaduueckas H30ISAIUS
JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHULIBI Jaypckoi», «[lomynsannoHHble BOJIHBI YHUCICHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIAHU3M, «Kusbie HCKOIIaeMBbIe»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-gBoiiHuKN», «CTpykTypa BHIa B mpupoae», «CrocoOsl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHHH, yydyena NTUL ¥ 3Bepeil pa3HbIX BUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucnocobsieHuss OpPraHM3MOB U HMX OTHOCHUTEIbHAA
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLUU OHTOI€HE3a M IOSBJICHMS SBOJIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOSHUS (PUIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBWiia)  d3BOJNOUUHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3eminy», «Jlpelid kontuHeHTOB», «PenmukThl», «HavanbHble cTaguu SMOPHOHAIIBLHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAeMbIX OCTAaTKOB OpPraHHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4Hble TpEACTaBICHUS O 3apOXKIEHUM JKHU3HU (KpeauumoHW3M). ['Mmore3a MOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumsr (T. Yex) m rumoresa «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKajaa: 30Hbl, IPbl, HIEPUOIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomartonutel. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIIONMU BbICHIUX pacTeHuid. OCHOBHBIE apoMop(do3bl pacTeHHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpIoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Buture )u3HM Ha 3emiie 10 3paM U MEpUoAaM: apXxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoJIeHHs XHu3HM», «Cxema ombita C. Mwmmtepa, I'. IOpu», «3Tanel HeopraHn4ecKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuit», «PuHHMODUTE», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucroHorue», «PbI0BIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuuem,
«Munekonuratrone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30MHCKOM 73pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUILl U 3BEpEH, KOJUIEKLIMH OKaMEHEJOCTEH, MOJE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHue u oOmnucaHUE MCKONAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun anTponosioruv. MeToasl aHTPOIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOP(]OIOrHUecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymue  cuiabl  (QakTophl)  aHTPOMOreHe3a:  OMOJOTMYECKHe,  COILUAbHbIC.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIFOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THIA, JIE€HHCOBCKUHI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsli nponecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apei( T'eHOB, MUTpalys U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOUIHAS (PKBAaTOpHANIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckor  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OIIOBHOW MO3r  YEIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «/IBIKyIIME CHJIBI aHTPOIOIrEHE3a», «DBOJIIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepUalIbHOM KyJIbTYphl MIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4ellOBEKa M Yepena IIMMIAaH3€, MOJENb KUCTH YeJIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSIX OpPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMONEHUS. DKCIIEPUMEHTBl B 3KOJIOTUU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuyecTBa C MNpuponoid. DOpMHUPOBaHHE 3KOJOTMYECKOW KYNIbTYPbl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmune!l u cxembl: «Paznensl 3koaorum», «MeToasl 3KoI0runy», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTHM MX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTopoB:  abuoTHyeckue, OUOTHYECKHEe, aHTpororeHHele. OOmue
3aKOHOMEPHOCTH JielcTBUS 3Kojdoruueckux ¢akropos. IIpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skoioruueckuil pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
ITolikntoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GOpMBI KMBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOOMOHTBHL. (OCOOECHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3aUMOACUCTBUS  (TONMHUYECKHUE,
dopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «IKonoruueckue QaxTopel», «CBETOBOW CHEKTP», «IKOJIOTHYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOcHUCcTeMa XBoitHoro necay», «llemu mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTUYECKHX  (AKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIIUU IKHBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJJIEKIUH >KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIEpPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomHopomHocTH cpeapl, pusznuecknx OaphepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKkonornyeckass CTpykTypa momymsnuu. OleHKa YHCICHHOCTH TOMyJsaiud. JlmHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiini. KpuBbIe pocTa YUCICHHOCTH momyisinuu. KpuBble BbDKHBaHHS. Perymsmus



YHUCIIEHHOCTH TMOMYJSLMMA: poiib (aKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsinuil. Apeanbl BUIOB. BHUIBl M MX JKU3HEHHBIE CTpaTETUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOMysiiun», «[IpoctpancTBenHas
CTPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyisiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacTeHUN K PACCEECHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE ITOKA3aTeNIN 3KOCUCTEMBL. buomacca n npoaykuus. DK0JIO0rH4ecKue MUpaMuibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBHS Ha cykieccud. KinMakcHoe cooOmIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmnuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, TOMYJISIUMA W OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«9KocucreMa XBOHMHOro Jseca», «OyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
jeca mocie moxkapa», «JKOCHUCTeEMa 03epa», «ArpoueHos», «KpyroBopoT BemIECTB M MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemectB
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arps3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). Boranuyeckue cajapl U 300JI0THYECKHE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontuie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHHe TuaApochepb»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoi denepanuu, Kpacnoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IPOrpaMM CPETHETO OOIIEeTro 00pa30BaHus: TUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIHLHOCTH U CAMOOIPECIICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTUTAIOTCA B €IHHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHW LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBUJIaMH W HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUrO u TpaauuusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, MpUpOJE U OKPYKAIOIIEH cpelie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUuXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JIUNYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-I€6HI>IX IMPOCKTOB,
peleHnr y4eOHBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOT'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIBHOTO OTHOLICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COIEPIKAHNUS,

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JTOCTH>XKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI U OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ HMHAMBHIYAbHOTO M KOJUIGKTHBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTH MacTepCcTBa, TPYA0Jo0ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIb30BaTh NMPHOOpETaeMble P M3YUYEHUH OMOJIOTMU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUOB, SKOCHCTEM, OUOChepsl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOJEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpEe KaKk O €IUHCTBE NpUPOAbI, YelIOBEeKa U oOlecTBa, B IO3HAHUM IPHUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHUH B LESAX MOBBIMIEHUS oOIIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIPHO HCIOJb30BAaTh OMOJIOTUYECKUE 3HAHUS JUIS peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS y4eOHOTO mpeamera «bHOJOTHs» BKIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAHUS MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIEJOBaHKE, HAONIOIECHUE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBaHre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMAIBHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CHOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PCHUYECCKHE 3HAHHMS W YHHBEpCAJbHbIC y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM MIPAKTHKE.

B pesynprare wu3ydeHuss OWOJIOTMM Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUS Y
oOygaromerocss Oyayr copmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC ydeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHbIC [CHCTBUS, PETYJISTUBHBIC YHHUBEPCAJIbHbBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWUU 3HAHUH TPUEMBI JIOTUYECKOTO MBbIIUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPEICIIATh TEMH JEATEIHbHOCTH, 3ajaBas TapaMeTpPbl U KPUTEPUHU HX JOCTHIKCHWS,
COOTHOCUTH PE3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B pAaCCMATPUBAEMBIX SBICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHAT, PAa0OTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTyallUsiX, B TOM YHCJE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BATEIbHOU AEATEIHLHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJI€ PpELICHUS 3a7aud pe3yabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh WH(OpPMALMIO pa3IMYHBIX BHJIOB U (GopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX Cepax >KM3HHU, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HeBepOaJbHBIE CpelcTBa OOIIEHMS, MMOHUMAaTh 3HAUYEHUE COIUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaIbHONH paboOTHI Mpu
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTh M KOOPAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOTO YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BaTENbHOM JEATENBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, HUCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0sl, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEpKaHHMs ydeOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yYeHHsT 00y4YaroOIUuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPIPETallMd W IpPeoOpa3oBaHMIO 3HAHUM, BUbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABICHBI 110 T0J1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorusi» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
peieHnn mpoodieM paroHATEHOTO TPUPOAONOIB30BAHNUS, O BKJIA/IE POCCHUCKUX U 3apYOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTb, HU3MEHUMBOCTb, POCT U PAa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTeHMii), 3aKOHBI (€JMHOO0Opa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIENJICHHs, YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswiioBa), mpuHUIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHUil,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY 3TanaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliaTh OWOJIOTHYECKHE 33aJayH, BBISBIATH MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMI OHOJOTHYECKHUMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W IyOJUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
MU3MEHEHHE TeHOMa M CO31aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YIIyOJATh TO3HABAaTENbHBI HMHTEPEC, HAINpPaBICHHBIM HA OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWIA O MECTE M POJIM OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
palMOHAIFHOTO TPUPOIONONBG30BaHUs, W B (POPMHUPOBAHWUH LEHHOCTHOTO OTHOMICHUS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKHX 3HaHUI, KOTOpas BKIIIOYAET ONpPEIesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJATAIOMNX OWOJOTHYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, ABMXKYILIEIO U Ppa3pblBAIOIIErO0 €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U IIOTOKA YHEPIHU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTIUYUTENBHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOIEHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWOJIOTUYECKHE 33Ja4yH, BBIBIATH MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMOIATh MpaBHia NpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEOBATEIHCKON paboTe MO OMOJIOTHM, DKOJIOTHH U
MeIUIIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSIX U CIOCO0aX MpeAOTBpAIleHUs TI00aTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AWCTBA, MHILEBON NPOMBIIUIEHHOCTH, YIIIyOIsATh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npodeccuoHaIbHOTO u BBICILIETO o0pa3oBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
B Koutpoasnbie | [lpaktudeckne | OO0opynoBanue
cero
padoThbI padoThbI nenrpa «Touka
Pocra»

1 buonorus kak Hayka 1 www.informika.ru
JKuBrle cucTeEMBI U UX . .

2 2 www.informika.ru
H3y4yeHue

3 Buonorus xierku 2 0.5 www.informika.ru
XuMuueckas . .

4 10 1 www.informika.ru
OpraHu3alus KJIETKU
Crpoenue u KLU . .

5 P Pyn 8 2 www.informika.ru
KJIETKHA
OOMeH BelECTB U

6 MIPEeBpaICHUE SHEPTUU B 9 1 www.informika.ru
KJIIETKE
Hacnencrsennas

7 uHpOpMaIHS 1 9 0.5 www.informika.ru
peanmzanus €€ B KIIETKE
JKM3HEeHHBIN [TUKIT ) )

8 6 0.5 1 www.informika.ru
KJIETKHA
CrtpoeHue u QyHKINH . .

9 17 15 www.informika.ru
OpraHu3MOB
PazmBoxenue u . .

10 8 15 www.informika.ru
pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
HACJIEICTBEHHOCTH U . .

11 2 0.5 www.informika.ru

W3MEHYHBOCTH
OpraHu3MOB
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12 3axoromepriocth 10 1 www.informika.ru
HACJIEJICTBEHHOCTH
13 3aKOHOMEpHOCTH 6 1 www.informika.ru
W3MEHYHUBOCTH
14 I'eHeTnKa yenoBeKa 3 0,5 0.5 www.informika.ru
15 Cenexiusi OpraHu3MOB 4 1 www.informika.ru
buorexnonorus u
16 CUHTCTHYECKAS 4 www.informika.ru
Oounostorus
Hroroasi KOHTpOJIbHAS
17 pabota 3a Kypc 1 1
ouosoruu 10 kmacca
OBUIEE KOJIMYECTBO 102 ) 13
YACOB I10 I[TPOI'PAMME
11 KJIIACC
Beero KoHnTtpoJbHbie IIpakTHYeckue
padoThI padoTshI
3apoxIeHUe U Pa3BUTHE
1 HBOJTIOIIMOHHBIX MPECTaBICHUN B 4 www.informika.ru
Ounonorun
2 MUKpPO3BOIIONHS U €€ PEe3yIbTaThI 14 2 www.informika.ru
3 Maxpo3BOITIOITUS B €€ pe3yIbTaThl 6 www.informika.ru
4 [TpoucxoXaCHUE U Pa3BUTHE KU3HH 15 15 WWw.informika.ru
Ha 3emiie
5 Hponcxorcrerine Henoneka - 10 0,5 1 www.informika.ru
AHTPOIIOTEHE3
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DKoJorus — Hayka o
B3aUMOOTHOLICHUAX OPraHU3MOB U

6 3 0.5 www.informika.ru
HaIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollel cpernon

7 OpraHu3Mbl B cpea OOUTaHHsI 9 1.5 www.informika.ru

8 DKOJIOTHst BUAOB H ITOMYJISAINI 9 0.5 www.informika.ru

9 JKOTIOTHS COOOMIECTS. 12 0.5 www.informika.ru
DKOIOrNYECKHE CUCTEMBI
b — 17100 . .

10 Hocepa — riobarsHas 6 www.informika.ru
3KOCHCTEMA

11 YenoBek 1 OKpY’KaroIas cpeaa 6 0,5 www.informika.ru

12 Htorosast KOHTpoJIbHAs paboTa 3a 8 1
Kypc Ouonorun 11 kiacca

BIIEE KOJIMYECTBO HACOB I1
OBII] (0)) 1 CTBO YACOB I10 102 ) 75

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Tema ypoka

KoanuecTtBouyacoB

Be
ero

KoHTpo/ibHBI
epadoThI

IIpakTHyeckn
epadoThI

Oobopynos
aHue
HeHTpa
«Touka
Pocra»

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KOMIUIEKCHas HayKa
1 KaK 4aCTh COBPEMEHHOT'O
oOmiecTBa

Texnuka
0e30macHoOCT
U B
KaOuHeTe
ouoaoruu
LEeHTpa
«Touka
Pocray.
3HaAKOMCTBO
c
0bopyoBaH

HEM.

Mukpockorn
nndpoBoi,
nudposas
naboparopus
1o
ouooruy,
HOYTOYK
“Rikor”

www.informika.ru

JKuBEIE CHCTEMEI U UX CBOMCTBA

www.informika.ru

YpoBHEBas opraHu3anus )KUBbIX

www.informika.ru
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CUCTEM

WcTtopust OTKPBITHS U U3Y4YECHUS

0 www.informika.ru
xieTku. Knerounas reopus
Mukpockon
MeTo1bl MOJIEKYJISIPHOM 1 1 bpoBoii,
KJIETOYHOU OMOJIOTUH. I_H/I(prBaH
[IpakTrueckas padota «3ydeHue naGoparopus
METO/I0B KJIETOYHOW OMOIOruu 0.5 o www.informika.ru
(xpomatorpadus, anexrpodopes, GHOJIOTHH,
g depeHInaTbEHOS HOYTOYK
ueHrpudyruposanue, [1L[P)» “Rikor”
Mukpockorn
urudpoBoi,
udpoBas
naboparopus
XUMHUUYECKUHN COCTAB KIIETKH 0 o www.informika.ru
ouooruy,
HOYTOYK
“Rikor”
MuHepalibHbIE BEIECTBA KIIETKH, ) .
0 www.informika.ru
ux Ouosnoruyeckas poib
Mukpocko
1§
Opranndeckue BEIECTBA KIETKU — .
1 poBoH,
6enxu. JlabopatopHas pabora ) .
0.5 udpoBas www.informika.ru
«Ob6Hapyx’eHHne OeJIKOB ¢ TTOMOIIBIO
. nabopatop
KayeCTBEHHBIX PEaKIHiD»
us 110

onomornu,
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HOYTOYK

“Rikor”
9 CaoiicTBa, Knaccudukanus u 0 s informika.ru
¢byHKIMN O6EIKOB
10 OpraHnyecKkueBeeCTBAKICTKH — 0 winformikar
YIJI€BOABI
11 Oprann4ecKreBeIeCTBAKIETKH — 0 W informikaru
TN B
Mukpocko
i
Hyxnennossie kucnorsl. JITHK u 1 (ppoBoH,
PHK. JIaGopatopnas pabora uudposas
12 «MccnenoBanue HYKIEHHOBBIX 0.5 naboparop www.informika.ru
KHCJIOT, BBIIEJIEHHBIX U3 KJIETOK us 1o
Pa3IUYHBIX OPraHU3MOBY ouonoruw,
HOYTOYK
“Rikor”
Crpoenue u pynkuun ATO.
13 = [pyrue Hykneo3uaTrpudocdaTs 0 www.informika.ru
(HT®)
CexBennponanue JIHK. Meromapt
14  reHOMUKHU, TPAaHCKPUIITOMUKH, 0 www.informika.ru
IPOTEOMHKH
15 Metoapl CTPYKTYpPHOU OHOI0THI 0 www.informika.ru
16 Tunel knerok. [Ipokapuornueckas 0 WWw.informika.ru
KJIeTKa
17 CrtpoeHnue 3yKapuoTHYECKON 05 Mukpocko wwinformikar
kietku. [Ipaktnyeckas pabora I
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«M3y4yeHne CBOMCTB KJIETOYHON

1 (poBoOH,

MeMOpaHbI» nudposas
nabopaTtop
us 1o
ononoruu,
HOYTOYK
“Rikor”
18  IloBepxHOCTHBIMANIAPATKIETKH 0 www.informika.ru
Mukpockorn
1 (ppoBoH,
OnHomeMOpaHHbBIE OPTaHOU/IbI mdposas
kietku. [IpakTudeckas pabora naboparopus . .
19 0.5 1o www.informika.ru
«M3yueHne IBUKEHUS [IUTOIIa3MBbI
B PaCTUTENBHBIX KIETKAX) Ononoruy,
HOYTOYK
“Rikor”
Muxkpockorn
[TonyaBTOHOMHBIE OPraHOWIbI LHPpOBOH,
KJICTKHA: MUTOXOHJIPHUH, TUTACTH/IBI. uugposas
JlaboparopHnast pabota naboparopus . .
20 0.5 1o www.informika.ru
«HccnenoBanue mia3mMonn3a u
JIeTINIa3MOJIM3a B PACTUTEIBHBIX Ononoruy,
KIIETKaX) H0¥T6YK
“Rikor”
21 =~ HememOpaHHBIE OpPTaHOHIBI KIETKH 0 www.informika.ru
22  Ctpoenue u GyHKIMHU sapa 0 www.informika.ru
93 CpaBHuUTENBbHAS XapaKTEPUCTHKA 05 Muxkpockon
KJIETOK dyKapuoT. JlabopaTopHas ' nnudpoBoi,
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pabota «3ydeHne cTpoeHus udposast
KJIICTOK PA3JIMYHBIX OPTaHHU3MOBY nabopaTopust
o
ononoruu,
HOYTOYK
“Rikor”
Mukpockor
AcCCUMWISIIHS ¥ TUCCUMMUJISITAS — LHGpoBoi,
JIBE CTOPOHBI MeTabom3Ma. THIIE! mdposas
obmena BemiecTB. JlabopaTopHast naboparopus ) .
24 " 0 o www.informika.ru
pabota «/3yvyeHne KaTaTuTHIECKOU
aKTUBHOCTH (pepMEHTOB (Ha Guonoruy,
MIPUMEPE aMIJIa3bl WIIH KaTaJla3bl)y» HO?'TGYK
“Rikor”
N Muxkpockorn
depMeHTaTHBHBIN XapaKTep .
. urudpoBoi,
peaKIuii KJIETOYHOTO MeTaboIM3Ma.
nudposas
JlaGopaTopnas pabora «3yueHue
nabopaTopus ) .
25  (epMEHTATUBHOIO PaCIIEIUICHUS 0.5 www.informika.ru
o
MEePOKCH/Ia BOJIOPOJIA B
ouooruy,
PACTHTENBHBIX U JKUBOTHBIX
HOYTOYK
KIIETKax) “DRilear
Rikor
26 benku-akTuBaTOpHI U OENKU- 0
UHTUOUTOPHI
ABTOTpOQHBIN THIT OOMEHa ) .
27 pod 0 www.informika.ru
BEIIECTB
28  dotocuHTE3 0 www.informika.ru
29  Xewmocwunres. JlabopaTopHas pabora 0.5
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«CpaBHEHHE IPOLIECCOB
(boTOCHHTE3a U XEMOCHHTE3a»

Mukpockorn
1 (poBOH,
Anas’poOHBIe OpraHu3Mbl. Buisl udpoBas
opoxenus. JlaboparopHas padota nabopaTopus i .
30 P PATOPHAL p 0 patop www.informika.ru
«CpaBHEHHE TIPOIIECCOB OPOKEHUS o
Y JIBIXaHUS» ouosoruw,
HOYTOYK
“Rikor”
AspoOHbIE OpraHU3Mbl. JTaIlbl . .
31 P P 0 www.informika.ru
HEPreTUIECKOro 0OMeHa
DHeprus MEMOpPaHHOTO TPaIUCHTA
32 | mnporonoB. Cunre3 AT®: pabora 0 www.informika.ru
npoToHHON AT®-cuHTa3bI
33 PeaknuMMaTpuUYHOTOCHHTE3a 0 www.informika.ru
Tpanckpunius — . .
34 P P . 0 www.informika.ru
MatpuuHsliicnaTe3 PHK
35 | Tpascnsanus u e€dTarbl 0 www.informika.ru
KoaupoBanue amunokucior. Ponb ) .
36 P 0 www.informika.ru
pubocom B OmocuHTe3e Oenka
Oprauuszaiys reHoMa y IpoKapuoT . .
37 P Y 1Ipoxap 0 www.informika.ru
Y DYKapuoT
MonekynsipHble MeXaHU3MBI ) .
38 Yp 0 www.informika.ru
AKCIPECCHH T€HOB Y DYKapHOT
Bupycbl — BHEKJIETOUHBIE (POPMBI
39 | JKM3HHU M OOJUTaTHBIE MTAPA3UTHI. 0.5 www.informika.ru

[IpakTuyeckas padora «Coznanue
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MOJIETN BUpYyCa»

BupycHrble 3a001eBanus yenoBeka,

40 N 0 www.informika.ru
KUBOTHBIX, PACTCHUH
Hanorexnonoruu B 6uonoruu u ) .
41 0 www.informika.ru
MEIUIIHE
42 Ku3HeHHbIA UK KIETKU 0 www.informika.ru
43 = Marpuunsriii cuntes JJHK 0 www.informika.ru
Mukpockorn
1 (ppoBoH,
uudposas
Xpomocomsl. JlaboparopHas padbora Pp
nabopaTopus i .
44 = «M3ydeHue XpoMOCOM Ha FOTOBBIX 0.5 www.informika.ru
1o
MHUKpOTpernaparax»
ononoruu,
HOYTOYK
“Rikor”
45 Jlenenue KIETKH — MUTO3 0 www.informika.ru
Mukpockorn
uugpoBoit
Tunsl kietok. Kapuokunes u op ’
nudposas
nuTokuHe3. JJaboparopHas padora 5
naboparopus i .
46 = «HabmrogeHne MUTO3a B KIETKAX 0.5 patop www.informika.ru
1o
KOHYHKA KOpeIKa JIyKa (Ha
ouooruy,
TOTOBBIX MUKpPOIIpEnapaTax)»
HOYTOYK
“Rikor”
Perynsmuskin3HEeHHOTOIIUKIIAKIIETO ) .
47 0 www.informika.ru
K
48 Opranu3MKaKeInHOECIIEN0e 0 www.informika.ru
49 = Tkanu pactenuii. JlabopaTopHas 0.5 Mukpockor www.informika.ru
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pabora «M3yuenue TkaHei U POBOI,
pacTeHuil» nudposas
nabopaTopus
o
ononoruu,
HOYTOYK
“Rikor”
Mukpockorn
1 (ppoBoH,
nudposas
TxaHu KUBOTHBIX U YETOBEKA. naboparopus
50 = Jlaboparopnas pabota «3yueHue 0.5 o www.informika.ru
TKaHEeH KUBOTHBIX» 6HOIOTHH,
HOYTOYK
“Rikor”
Mukpockorn
11 (poBoH,
Opranel. CucTeMbl OpraHoB. unpposaz
51 = JlaboparopHas pabota «3yueHue 0.5 Aabopatopis www.informika.ru
OpraHoOB LIBETKOBOT'O PACTEHUS» o
ouooruy,
HOYTOYK
“Rikor”
52 = Omopa Tena opraHu3MoB 0 www.informika.ru
53  JIBwkeHHE OpraHU3MOB 0 www.informika.ru
54 | IlutaHue opraHu3MOB 0 www.informika.ru
IIuTanne NO3BOHOYHBIX )KUBOTHBIX. ) .
55 0 www.informika.ru

[IumeBapuTenbHas cucrema
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YCJIO0BCKa

56 = /IpixaHue OpraHu3MOB 0 www.informika.ru
JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX ) .
57 0 www.informika.ru
U 4eJioBeKa
58 = TpaHcHoOpTBEUIECTB Y OPraHU3MOB 0 www.informika.ru
KpoBeHnocHas cuctema
59 = MO3BOHOYHBIX KMBOTHBIX U 0 www.informika.ru
YeloBeKa
60  Beigenenue y opraHu3MoB 0 www.informika.ru
61 3amura y OpraHu3MOB www.informika.ru
62 = VMmyHHascucTeMadeloBeKa 0 www.informika.ru
Paznpaxumocts u perynsuus ) .
63 P pery Y 0 www.informika.ru
OpPTraHU3MOB
I'ymopanbHas perymsmus u
64 = SHIOKpPHHHAs CHCTEMa KUBOTHBIX U 0 www.informika.ru
YeloBeKa
65 @OopMBI pa3sMHOKEHUS OPraHU3MOB 0 www.informika.ru
66 = IlosoBoe pa3MHOXKEHUE 0 www.informika.ru
67  Meiio3 0 www.informika.ru
Mukpockorn
uu@poBoit
I'amerorenes. O6pazoBanue u Pp ’
nudposas
pa3BUTHE MOJIOBBIX KIIETOK. 5
nabopaTopust ) )
68  Jlabopartopnas pabora «/3yuenue 0.5 patop www.informika.ru
o
CTPOEHHSI TOJOBBIX KIIETOK Ha
ouooruy,
TOTOBBIX MUKpOIIpemapaTax»
HOYTOYK
“Rikor”
69 = HuauBuayanbHOE pa3BUTHE 0 www.informika.ru
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OpraHnu3MOB — OHTOI'CHE3

70

71

72

73

74

75

76

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlabGopaTopHas paboTta «BpisiBieHue
MIPHU3HAKOB CXOJICTBA 3aPOIbIIICH
MO3BOHOYHBIX JKUBOTHBIX»

Pa3mHOXeHMe u pa3BuTue
pactenuii. JlabopaTopHas pabora
«CTpoeHHe OpraHoB pa3MHOKECHHUS
BBICIIMX PACTEHUI»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HayKU

OCHOBHbBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«Jlpo3oduina kak 0ObEKT
TEHETHYECKUX MCCIIET0BAaHMI»

3aKOHOMEPHOCTU HACIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktnuecka
apabota "M3yuyeHune pe3yibTaToB
MOHOTHOPHUAHOTO CKpPEIIUBaHUS Y
po30¢us"

IuTonmoruyeckue 0OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

0.5

0.5

0.5

0.5

Mukpockorn
urudpoBoi,
nudposas
nabopaTopus
1o
OuoJIOTHH,
HOYTOYK
“Rikor”

www.informika.ru

www.informika.ru

www.informika.ru

www.informika.ru

www.informika.ru

www.informika.ru

www.informika.ru
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AHanu3upymrolee CKpeluBaHue.

77 0 www.informika.ru
Hemnonxoe nomunupoBaHue
JluruOpuiHoe CKpeIBaHue.
IIpakTrueckas padora «/3yuenue . .

78 p p i 0.5 www.informika.ru
Pe3yIbTaTOB TUTUOPUIHOTO
CKpEUIMBAaHUA y APO30(UIBI»
LuTomornyeckre OCHOBBI . .

79 0 www.informika.ru
JTUTHOPHUTHOTO CKPEITUBAHUS
CLeIIeHHOE HAclIeq0BaHUE . .

80 0 www.informika.ru
MIPU3HAKOB
XpoMOocOMHas TeOpUs . .

81 p p 0 www.informika.ru
HaCJIEICTBEHHOCTH

82 I'enernka moxia 0 www.informika.ru

83 I'enoTun Kak mejI0CTHAsI CUCTEMA 0 www.informika.ru
T'eHeTHUECKUN KOHTPOIb PA3BUTHS . .

84 N p p 0 www.informika.ru
pacTeHuM, ’KUBOTHBIX U YEIIOBEKA
3meHunBOCTE IpU3HAKOB. Brabl . .

85 p 0 www.informika.ru
M3MEHYHUBOCTH

86 MonudukarnmonHas N3MEHIHBOCTh 0 www.informika.ru
BapuauuonHsslii psan u
BapHaIlMOHHAs KPUBasl.
JlabopaTopHas pabota

87 = «WccrmepoBaHune 3aKOHOMEPHOCTEH 0.5 www.informika.ru
MOAN(UKAITMOHHONW U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»
I'enoTunnueckas N3MEHYNBOCTD. . .

88 0 www.informika.ru

KoMOnHaTHBHAs N3MEHYHMBOCTD
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89

90

91

MyTanunoHHast U3MEHYUBOCTb.
[IpakTrueckas padorta «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOM€pHOCTI/I MYTalUOHHOI'O
nponecca. OnHUIreHeTHKa U
OIIMI'€HOMMHKA

I'eneTuka yenoseka. HpaKTI/I‘IeCKaH

pabora «CocTaBiieHHEe U aHAIHN3
POIOCIOBHOI»

0.5

0.5

Mukpockorn
unudpoBoi,
nudposas
nabopaTopus
1o
OHOIOTHH,
HOYTOYK
“Rikor”

www.informika.ru

www.informika.ru

www.informika.ru

92

93

94

95

96

MeToabl MEIUIIMHCKON T'€HETUKH

3HaueHNEe MEIUIIMHCKON T€HETUKH B
MPEeAOTBPALIEHUH U JICUEHUU
reHEeTHYECKHUX 3a00/1eBaHu
YyeJIoBeKa

OCHOBHbBIE TIOHATHS CEIEKIHH.
JlaGopatopnas pabora «3yuenue
COPTOB KYJbTYPHBIX PACTCHHIA U
MOPO/T IOMAIITHUX JKUBOTHBIX)

MeTob! ceneKIIMOHHOM paboThI.
JlaGopatopnas pabora «3yuenue
METOJIOB CEJIEKIIMHA PACTEHUI»
JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U

KHUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

www.informika.ru

www.informika.ru

www.informika.ru

www.informika.ru

www.informika.ru
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CoxpaHeHnue, n3y4eHue u
97 HCIIO0JIb30BaHNUE TEHETHYECKUX 1 0 www.informika.ru
pecypcoB
buorexHoorus kak Hayka u
gg ~ TPacib HPONSBOACTRA. 1 0.5 www.informika.ru
[TpakTuueckas padbora «3ydyeHue
00BEKTOB OMOTEXHOJIOTUHY
99 Octiopiisie Hanvp apIICHIA 1 0 www.informika.ru
CUHTECTHUYECKOU OMOJIOTUN
10 ) )
0 XPpOMOCOMHAsI M TEHHAs1 UHXKEHEPUs 1 0 www.informika.ru
10
1 MeaunuHCKIEe OMOTEXHOJIOTHI 1 0
10 [ToBTOpenue, o6odIIEHNE,
) cUCTeMaTu3arws 3HaHui 3a Kypc 10 1 0
KJjlacca
OBIIEE KOJIMYECTBO YACOB I10 10 135
[TPOTPAMME 2 '
KJIACC
Ne KosmuecTBoyacos JJIeKTPOHHBIE
Temaypoka Bc Konrpoa Ilpakruueckn OOopynosanue uenrpa «Touka Pocra» = uuppoBbieodp
I ero  bHbIepad  epadoTHI a3oBaTeJIbHbIE
/ OTBI pecypchl
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OpontonuoHHaaTeopus Y.

TexHuka 6€3011aCHOCTH B

kabuHeTe Onosioruu neHTpa «Todka
Pocray.

3HAKOMCTBO C

obopyoBaHuEM.

www.informika.r

0

HapBuna u

Muxkpockor mudpoBo, uppoBas

nabopaTtopus 1Mo OMOJIOTUU, HOYTOYK

“Rikor”
JBHoKyIIME CUIIBI ABOJIIOLUN 0 www.informika.r
Bu10B 1o Y. JlapBuny u
Bbopr0a 3a cymecTBoBaHme, . .

. www.informika.r
€CTECTBEHHBIN U 0 U
MCKYCCTBEHHBIH 0TOOP -
PopMHUpPOBAHUE CUHTETUYECKON 0 www.informika.r
TEOPUH IBOJIIOLUU u
OTaIbl 3BOIIOIUOHHOTO . .

www.informika.r
Mpoliecca: MUKPOIBOJIIOLMS 1 0 J
MaKpO3BOIIOLUS B
[Tonmynsanuuss — 351eMeHTapHas 0 www.informika.r
€JIMHUIIA DBOJIIOIIUU u
3aKOH reHeTUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas 05 www.informika.r

pabota «BrisiBIeHHE
WU3MEHUYUBOCTH Yy 0COOEH OTHOTO
BUIa»
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DnemeHTapHbIe (HaKTOPHI

www.informika.r

«[IpucnocobieHus: OPraHU3MOB
U UX OTHOCUTCIIbHAs
11EJIECO00Pa3HOCThY

8 0
3BOJIIOLIUN u
9 Dddext ocHoBatens. dpdext 0 www.informika.r
OYTBUIOYHOTO TOPJIBIIIKA u
Murpauuu. M3onsumun . .
N www.informika.r
10 MONYJISALINNA: reorpaduyueckas, 0 U
OuoJstornueckas B
EctectBenHsbIit 0oTO0p — ) )
N www.informika.r
11 HaIpaBJIsSomui GakTop 0 U
3BOJIIOLIAN N
. www.informika.r
12 [TomoBoii oT60p 0 U
[Tpucnoco01eHHOCTh
OpPTaHW3MOB KaK pe3yJabTaT
MHKPOIBOJIOLIMH. Mukpockor 1udpoBoit, nudposas ) )
www.informika.r
13 JlabGoparopHas pabota 0.5 nabopaTopus 1Mo OMOJIOTHH, HOYTOYK J
«3yuenune apoMopdo30B u “Rikor” B
WM0AJANTAUN y pACTEHUH U
YKUBOTHBIX)
[Ipumeps! npucnocobneHuit y
OpPTaHHU3MOB:
Mophosioruyeckue,
dbusnonornuecKue,
14 OMOXHMUYECKHE, 05 www.informika.r
TIOBEJIEHYECKHE. ' u
JlaGopatopHasipaboTta
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Bun, ero xpurepuu u
cTpyKTypa. JJabopaTopHast

www.informika.r

15 0.5
pabota «CpaBHEHUE BUIOB IO u
MOP(}OIOTHUECKOMY KPUTEPHIO)

16 Crpykrypa Bia 0 \L/vaw.lnformlka.r

17 BunoobpazoBanue kak 0 www.informika.r
pe3yJIbTaT MUKPO3BOJIIOLUN u

18 CBs3b MUKPOIBOIIOLIMH U 0 www.informika.r
3IUIEMUOJIOTUU u
MakposBomnronus. . .

19  TlaseoHTOJOTHYECKUE METOIbI 0 v nformika.r
M3Y4YEHUS HBOJIIOLIUU .

20 buoreorpaguyeckue MeTos! 0 www.informika.r
HW3Y4YE€HUS DBOIIOLNHU u
OMOpPHOJIOTHYECKHE U

21 CpPaBHUTEIBHO- 0 www.informika.r
MOp(hoIOrHuecKre METO B u
W3Y4YEHUS IBOJTIOIIUN
MonekynspHO-TeHETUUECKHE,

99 OMOXMMHYECKHE U 0 www.informika.r
MaTEeMaTUYECKUE METOIbI u
W3Y4YEHUS HBOJIIOLIUU

93 OO0mIre 3aKOHOMEPHOCTH 0 www.informika.r
SBOJIIOLIUN u
AnanTuBHAs paguaIus. . .

24  HepaBHOMEpPHOCTH TEMITOB 0 o MG

SBOJIIOLIUA

u
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Hayunble rumnoressl

www.informika.r

25 MIPOMCXOXKICHHMS )KU3HU Ha 0 U
3emie -

26 Jlonay4yHble peaCTaBICHUS O 0 www.informika.r
3apOXKACHUU )KU3HU u

97 OCHOBHBIEATAIIBI 0 www.informika.r
HEOPraHWYECKONIBOIIOIUH u

28 ['uroTessl 3apoXKACHHS KU3HH 0 :/vaw.lnformlka.r
Ucropus 3emnu u MeToabl €€
usydenus. JlaboparopHas . .

29  paOora «/3y4eHue u onrcaHue 0.5 \l:vww.lnformlka.r
HCKOITAeMBIX OCTATKOB JIPEBHUX -
OpPTaHU3MOBY

30 HauvanpHbie Tamms! 0 www.informika.r
OPraHUYEeCKON IBOJIOIUU u

31 DBOJTIOLHNS DYKAPUOT 0 \L/vaw.lnformlka.r
OCHOBHBIC 3TaIThI BOIIOIUH
pPacTUTETHLHOTO MUPA.

30 [IpakTuueckas pabora 05 www.informika.r
«M3ydyenue ocobeHHOCTEH ' u
CTPOEHHS PACTEHHI pa3HbIX
OTJIEIIOBY

33 OCHOBHBIE 3TaNbl BOTIOIHI 0 www.informika.r
YKUBOTHOT'O MUPa u
DBOIIONHS )KUBOTHBIX. . .

34  IlpakTtuueckas pabota 0.5 v Informmiks. o

«M3y4enne ocobeHHOCTEH

u
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CTPOCHUA ITO3BOHOYHBIX
JKHUBOTHBIX»

PasBurHne xxu3uu Ha 3eMiie 1Mo

www.informika.r

35 0
dpaM U mepuoaaM u
MaccoBble BBIMUpaHUS — ) )

36 IKOJIOTHYECKHE KPH3UCHI 0 \L/vaw.lnformlka.r
MPOLIIIOTO a

37 CoBpeMEeHHbIN IKOJIOTUYECKUM 0 www.informika.r
KpHU3HUC, €r0 0COOEHHOCTH u

38 CoBpeMeHHas cucTemMa OpraHu 0 www.informika.r
YECKOT0 MPOILIOro u

39 OCHOBHbBIE CUCTEMATUYECKUE 0 www.informika.r
TPYIIbl OPTaHU3MOB u

40 AHTpOII0JIOTHS — HayKa O 0 www.informika.r
YEJIOBEKE -

41 PazButne npeacrasieHuit o 0 www.informika.r
MPOHUCXOKICHUU YEIIOBEKA u
Mecto dyenoBeka B CUCTEME
OpPraHUYECKOro MUpA.
JlaGopaTtopHnast pabota . .

42  «M3yueHne 0coOOEHHOCTEH 0.5 \L/vaw.mform|ka.r
CTPOCHUS CKEJIETa YETOBEKA, h
CBSI3aHHBIX C
MPSIMOXOXKICHUEM»
CooTHOIIICHHE OMOJIOTHICCKHIX . )

43 ¥ couMaIbHBIX (GAKTOPOB B 0 \L/vaw.mformlka.r
aHTPONOTEHE3E h

44 JIBUKyIIIME CUITBI 0 www.informika.r
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aHTPOIIOTeHE3a

u

OcCHOBHBIE cTaanu

www.informika.r

45 0
AHTPOIIOreHe3a u
[Taneoreneruka u
46 0
NajeoreHOMHUKa
47 OBOJIIOLUACOBPEMEHHOT 0UEIIOBE 0
Ka
YenoBeueckue pachl.
48 [IpakTuyeckas pabora 05 www.informika.r
«3yueHne 3KOJOTHUECKIX ' u
aJanTalui YeaoBeKa
49 MexIuCIUILUIMHAPHBIE METO B 0 www.informika.r
AHTPOIIOJIOTUU u
50 3apoxICHUE U pA3BUTHE 0 www.informika.r
9KOJIOTHH u
MeTo1bl SKOJIOTHH. o
Muxkpockon nupoBol, upposas ) )
JlaGopaTtopHnast pabota www.informika.r
51 0.5 nmabopaTopust MO IKOJIOTHUH, HOYTOYK
«3yueHne meTonoB el s u
o Rikor
HKOJIOTMYECKUX MCCIIET0BAHUIN»
59 3HaueHue 3KOJOTUYECKUX 0 www.informika.r
3HAHWH 1 YeJIoBeKa u
www.informika.r
53  Dkonoruueckue HakTOphI 0 J
Abuotnueckue paktopbl. CBeT
KaK dKOJOTHYECKUN (PaKTop. Muxkpockor 1udpoBoit, 1udposas i formik
www.informika.r
54  JlaGoparopHas paboTa 0.5 nabopaTopus MO HKOJIOTUH, HOYTOYK

«BpIsiBIeHNE TpUCTIOCOOIEHU
OpPraHU3MOB K BIIMSIHUIO CBETa»

“Rikor”

u
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AlGuotnueckue GpakToOpHbI.
Temneparypa kak
9KOJIOTHYECKU (haKTop.

Muxkpockor 1udpoBoit, nudposas

www.informika.r

55 JlaGopaTtopHnas pabota 0.5 JmabopaTopus MO IKOJIOTHH, HOYTOYK U
«BpIsBIIEHNE TIPUCTIOCOOIEHU I “Rikor” B
OpPTaHU3MOB K BIIHSTHHUIO
TEMIIEPATYPHI»
AbuoTtndeckue (HaKTopsl.
BrnaxHOCTBH KaK DKOJIOTHYECKUI
56 daktop. JTaboparopHas pabora 05 www.informika.r
«AHaTOMHYECKHE OCOOCHHOCTH ' u
pacTeHni U3 pa3sHbIX MECT
o0ouTaHUI»
57  Cpenbl 0OUTaHUS OPTaHU3MOB 0 \L/vaw.lnformlka.r
58  buonormueckue puTMbI 0 \L/vaw.lnformlka.r
59 Kuznennsle popmsl 0 www.informika.r
OpPTaHHU3MOB u
60  Buoruueckue pakropsi 0 \L/vaw.lnformlka.r
3HaueHue OMOTHYECKUX
61 B3aMMOJIECHCTBHH I 0 www.informika.r
CYIIIECTBOBaHMS OPTaHU3MOB B u
cpene oOuTaHus
62 IKOJIOTHUECKHUE 0 www.informika.r
XapaKTEPUCTUKH TOMYIISIIHA u
63 OCHOBHBIC TTOKa3aTeIN 0 www.informika.r

MOMmyJIAnuu: YUCICHHOCTD,

u



http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/

MJIOTHOCTh, BO3pACTHAs U
M0JIOBAsi CTPYKTYpa

OCHOBHBIE TOKA3aTETN
MOIYJISALIUN: POXKIAEMOCTD,

www.informika.r

64 0
HPUPOCT, TEMII POCTa, u
CMEPTHOCTb, MUT'PALlUU

65 OKojoruyeckas CTpyKTypa 0 www.informika.r
MOIYJISALUHA u

66 JrnHamuka nonyssanuu u eé 0 www.informika.r
perynsauus u
Kpussie pocta yncieHHOCTH . .

67  momymsimu. Kpussie 0 pratst nformika.;
BBDKMBAHUS .
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaGopaTtopHnas pabota 05 www.informika.r
«[IpucmocobneHust ceMsiH ' u
pacTeHUH K pacCEICHUIO»

69  Buna kak cucTeM anomyJsiui 0 \L/JVWW.lnformlka.r

70 3aKOHOMEPHOCTHU MOBEACHUS U 0 www.informika.r
MUTPALNI )KUBOTHBIX u

71 Co00111ecTBO OpPraHu3MOB — 0 www.informika.r
OuoLeH03 u

79 DKOCHCTEMA KaK OTKpbITast 0 www.informika.r
cucreMa u

73 KpyroBopot BewecTs 1 NOTOK 0 www.informika.r
OHEPIUH B DKOCUCTEME u

74 OCHOBHBEIE ITOKa3aTeIN 0 www.informika.r
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9KOCUCTEMBI u

75  DKOJOrM4ecKue MUpaMHIbI 0 \L/vaw.lnformlka.r

76 N3menenuns cooOiecTs — 0 www.informika.r
CYKLIECCUHU u
[IpupoiHbIE 5KOCUCTEMBI. . .

77  DKOCHCTEMBI 03€p H PEK. 0 vavtAnformika.t
DKOCUCTEMBI MOPEI 1 OKEAaHOB 5
[IpupoaHbIE S5KOCUCTEMBI. . .

78  DKOCHUCTEMBI TYHp, JIECOB, 0 pratst nformika.;
CTeneH, MyCThIHb 4

79  AHTPOINOIeHHBIC SKOCHCTEMBI 0 :/JVWW.InfOI‘mIka.I‘
Yp6osKkocucTeMBl.

80 [TpakTuyeckas padora 05 www.informika.r
«3y4yeHue u onucanue ' u
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH

81 (bopMUPOBaHUSI OCHOBHBIX 0 www.informika.r
B3aUMOJICHCTBUI OPraHU3MOB B u
HKOCUCTEMAX
MexaHNU3MEBI BO3€iiCTBUS
3arpsi3HEHHUH pa3HBIX TUTIOB Ha

82 CcyOOpTraHN3MEHHOM, 0 www.informika.r
OpPTraHU3MEHHOM, u
MONYJSLIMOHHOM U
HKOCHUCTEMHOM YpPOBHSAX

83 buocdepa — obmennanerapHas 0 www.informika.r

00o104yKka 3eMitu
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VYuenne B. U. Bepnaackoro o

www.informika.r

84 ouocdepe u

85 3aKOHOMEPHOCTHU www.informika.r
CyliecTBOBaHHs OHochepbl u

86 KpyroBopoTsl BeliecTB u www.informika.r
OMOreOXMMHYECKHE IUKITBI u

87 30HAIBHOCTH OHOCHEPEHI. www.informika.r
OcHoBHBIE OMOMBI CYIIIN u

88  YcroiumuBoCTh OHOChEpHI \L/vaw.lnformlka.r

89 DKOJIOTMYECKUE KPUZHUCHI U UX www.informika.r
MIPUYHHBL u

90 Bo3szeiicTBue yenoBeka Ha www.informika.r
ouochepy u
AHTpPOIIOT€HHOE BO3/IEHCTBUE . .

91  Ha pacTUTENBHBIA U )KHBOTHBIN v nformika.r
MUD 5

92 Oxpana npHpoxE! nvww.mformlka.r
OCHOBHBIE TPUHITUITBI ) )

93  ycTOWYHMBOTO pa3BHTHUS i [Tk
4eJI0BEYECTBA U IIPUPOIBI 4
Pammonansaoe

94 IIPUPOAOIIOIB30BAHUE U www.informika.r
COXpaHEeHHE OMOJIOTHYECKOTr0 u
pa3zHooOpaszus 3eMiun

95 O00011EeHME 10 TEME

«MuKpO3BOJIIONHUS U €€
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pe3yJIbTaThl»

O000111EeHME 110 TEME

96  «MaxkpodBoronus u eé 1 0
pE3YNIbTaThD)
O000111EeHME 110 TEME

97 «IIpoucxoxaeHre u pa3BUTHE 1 0
JKU3HHU Ha 3eMiie»
O060011IEHNE 10 TEME

98 «IIponcxoxIeHue YeIoBeKa — 1 0
AHTPOIIOTEHE3)»
O06o01IeHHE 110 TEME

99 «IKOJIOTUS — HAyKa O 1 0
B3aUMOOTHOIICHUIX
OpPTraHU3MOB»

10 O00011eHNE 110 TEME

0 «Opranu3Msl 1 cpeja 1 0
0oOuTaHM»
O06o01IeHue 1Mo Teme

10

1 «DKOJIOTUs BUJIOB U 1 0
TIOTTYJISITIHI»
O06o01IeHue 1o TeMe

10

5 «buocdepa — rmodbanpHas 1 0
HKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB 102 75

[10 ITIPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Connn H.U.,
3axaposa E.T.; mox penakmueit 3axapora B.b., O6mecTBo ¢ orpaHnueHHOM
OTBETCTBEHHOCTHIO «[IPODA»; Axkuroneproe oduiectBo «M3aarensctBo «IIpocBenienne»
I)ITonomapesa U.H., Kopaumnosa O.A., Jlomununa T.E., Mxesckuii I1.B., -buonorus. 10
kiacc. Yrinyonennsiii yposens /[lon pegakuueit npod. [lonomapesoit 1.H.- M., Benrana -
I'pad, 2020.

2) ITonomapesa 1.H., Kopuunosa O.A., Jlomununa T.E., Mxesckuii I1.B., - buonorus. 11
Kiacc. Yriyonennslid ypoBeHsb /Iloa penakiueit npod. [Tonomapepoit M.H.- M., Benrana -
I'pag, 2020 T

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL
JlononHuTenbHas yyeOHas TuTepaTypa A yUUTest:

1.JIepuep I'.1. - O6mas 6uonorus. [loypounsie Tectsl u 3aganus. 10-11 kmace. M.,
AxBapuym, 1992

2.CamMocrosTenpHbIe paboThl ydanmxcs 1mo ouonorun. bubmmoreka yunrenst 6nonoruu. M.,
[Ipocsemenue, 1984

5.0OnexTuBHbIN Kypc «YTO BBl 3HaeTe 0 cBoeil HacineacTBeHHOCTH?» (aBT. U.B. 3BepeBa),
Boarorpan, Kopudeii, 2005

6.Kucenesa 3.C., MsrkoBa A.H. Meronuka npenoaBanus (hakyJIbTaTHBHOTO Kypca Mo
reneruke, M., [Ipocseienue, 1979

7.Jleme3a H., Kammmtok JI., JIucoB H. - brosiorust B 3x3aME€HallMOHHBIX BOMPOCAX U OTBETAX.
M., Aiipuc- Ilpecc, 2001

8. EI'D. buonorus. KUMgz1. 2016-2017 roasl.

9. HayuHo — MeToiuueckue xypHaiibl «BHOIOrHs B IKOJIE».

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

NuTtepHeT-pecypcesr:

1. 1C: llIkona. Penerutop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buonorus» - NpuiIoKeHUE K «1 CEHTIOPS»
5. www.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTHH.
6. www.edios.ru - Diioc - HEHTP AUCTAHIIMOHHOTO 00pa30BaHMUsL.
7.www.km.ru/education - YueOnble MaTepuaibl u cioBapu Ha caiite «Kupumt u Medoauit

OBOPYJIOBAHHUE OBPA30OBATEJIBHOT'O IEHTPA «TOUYKA POCTA»
Muxkpockon 1iuppoBoi — 2 mrT.

Hoytoyxk “Rikor” — 4 mr.

Hudposas nadboparopust U1 IKOIBHUKOB (HEHPOTEXHOIOTHS) — 2 IIIT.

Hudposas nadopaTopust I MKOILHUKOB ((PU3UOIOTHSA) — 2 MIT.

Hudposas nadboparopust sl LIKOIBHUKOB (3KOJIOTHSI) — 2 IIIT.

udposas nadopaTopust 1is MIKOILHUKOB (Onosorus) — 4 mr.

Hudposas nadboparopust 1S MKOJILHUKOB ((pusnka, Xxumus, ouonorus) — 1 mir.






