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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeamMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepanun»y, ®I'OC COO, Konnenmwu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHs wu3ydenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON o0nactu «EcTecTBEHHO-HAyYHBIE MPEAMETHD».
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YPOBHE CPETHET0
oOuiero oOpa3oBaHMsl M MPU3BaHbBI 00ECHEUUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIMM,
CpeOHMM OOLIMM, CpelHUM MpPOoPECCHOHATBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlay, CBA3aHHBIX ¢ MpodopueHTanueit
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH HAy4yHOro 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aJadax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriiyoaéHHOM ypOBHE, ONpeaeseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJEp)KAaHHUE, €ro CTPYKTypHUpPOBaHHME IO pa3jieiaM U Temawm,
pacripenieneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPeIMETHbIX W BHYTPHUIIPEAMETHBIX CBS3€d, JIOTHMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHHM peann30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Onaromapss 4yeMy [pPOCMaTpUBAaeTCs  HANpPaBICHHOCTh Ha  IOCJIEAYIOIIEE  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUIEHUS, MPEJACTaBICHUNA O 3A0pOBOM 00Opas3e KM3HM, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3ynbrataM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JESTENIbHOCTH OOYyYalolMXCsl MO0 OCBOEHUIO COJIEp)KaHUsl OMOJIOrMYECKOro o0pa3oBaHUs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIUpeHue U yriyOleHue 3HaHuH
0o0ydJaronmxcsi O J>KUBOW TIPUPOJAE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
AMOPHONIOTHN M OWOJIOTHH Pa3BUTHSI, TEHETUKH, CEIEKIMH, OMOTEXHOJOTHH, DBOJIOIIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIMUXCS K TMOCIEAYIOMEMY MOIYyYEeHUI0 OHOJOTHUYECKOro OOpa3oBaHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aromUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3/esoB OMOJIOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Omoyornyeckne 3HaHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me YeIOoBeKa,
OOIIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJOrMYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIEAYIOET0 BhIOOpa mpodeccun. Bo3mMokHa Takke WHTETpanus OMOJIOTHYECKHX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, IOTYYCHHBIMU O0YYAIOIIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIsl )KUBBIX CUCTEM Pa3HOIr0 YPOBHS OpraHHU3allNH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH M CHUHTETHYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, MPUHIMUIIOB M TPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HayYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U Pa3BUTUS TOM WU WHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUH HCIIOJIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBe/IeHUs AJIsl IPOJOHKEHUS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTtrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
OouoreonieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
MCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHOM OMoJioruu,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIUU, OMOTEXHOJOTUH U CUHTETUYECKON
OMONOTUM, TAJICOHTOJOTHH, DKOJOTHH); METOJAaMU  CaMOCTOSITENIBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYIO WH(POPMAIINIO; TIOJIh30BATHCS OMOIOTHYECKONW TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOEH JCATENIHHOCTH IO OTHOUIEHHWIO K OKPYXAIONIeW MPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM KHU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CUTYyal[USX MPUPOIHOTO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEH OHMOJIOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMXCS LIEHHOCTHOIO OTHOLICHHS K >KMBOW NMPHUPOAE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobnroneHue TMpaBWJI TOBEJACHUS B TPUPOJE, OXpPaHbl BHUIOB, DKOCUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE UCIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEEICHUIO, B COOTBETCTBUM C WHJMBHUIYaJbHBIMU HMHTEPECAMH M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMM Ha YriayOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Heziento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OWOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIIACICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHas O6uosorus — KoMILIeKCHas Hayka. KpaTkas ucropust pa3BuTHs OMOJIOTHU.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTanIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEJMIHMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUICHHOCTH, OXpaHe
IIPUPOJBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ounosoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb U YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIIPOU3BEIACHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHUCTEM: MOJICKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
XKuznp kak (opma cymecTBoBaHusl Marepuu. Hayku, u3yvaromue >kuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [IoHsaTHME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHOH. [lnanupoBanue skcnepumenta. [loctanoBka u mnpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornveckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3yslbTaToB. [IpUunHbBI MCKaXXEHHSI Pe3yabTaTOB HKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HW», «bHonorndyeckue CUCTEMBD,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI  OpPraHOB  YEJIOBEYECKOrO0  OpraHU3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUs )KUBON TPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUHN, H3MEPEHHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHue pa3IMYHBIX METOAOB IpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHUS OTKpBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes, METOJ MEUYeHbIX aToMOB, AuddepeHnHanbHOe  LEHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYJIALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mousiekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJOTMYECKMX MEMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornueckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKHE HCCIEAO0BaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY 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»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmuner u cxembl: «llepuonuyeckas TabauIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTHI», «CTpoeHue MOJeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue u QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPOodHON U aBTOTPO(PHON MPOKAPHOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), aKTHUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutonnazma. L{uto3ons. Llutockener. JIBmwkenue uutomaazMbel. OpraHOUIbl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus 6Oenxos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0scu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W miaacTul. llepBuuHBIe, BTOpPUYHBIE M CJOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. benku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopmvie 6enku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. HoepHuiti mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KJIeTKNn», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «l/ccienoBaHue Ia3Mosn3a M AENaasMojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrnieueHue kieTku: npespaimeHue ATO B 0OMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xnopommactoB B mporecce porocuHTe3a. CBeToBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OaxTepuu, Kene300aKkTepun, cepoOaKTepuu, BOJOPOIHbIE OaKTepUH. 3HAUEHUE XEMOCUHTE3A.

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

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBHTENbHBIA JTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeusi memopannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amus HacienCTBEHHOW WHPoOpMANUU. | €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GmocuuTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsauus akTUBHOCTH T€HOB y mpokapuoT. I'mmore3za omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHBIe Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TIPOOIIEMBI.

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

JleMoOHCTpaLuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukammu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepsl u  TernoMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kinerku — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpPOLECCHl. THUIIBI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpELIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u QyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOJIOPOCIIHU, Ipyrue NpoTucThl. KonoHuaabHbie
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOAAIIAs, OCHOBHAasA, MexaHuueckass. OCOOCHHOCTH CTPOCHHs, (PYHKIMA U pPaCHOJIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTenuil. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIl 1 BHyTpeHHMI ckeneT. CTpOeHHE U TUIIbI COEIUHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xenesbl. [IuimeBapuTenpHas cucTemMa 4esioBeka.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
JIbIxaHue. JlpIxaHWe MO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. DBOJIOIIMOHHOE YCIO0XHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cucTeMaMu. BpineneHne y mO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHBbIX pacTenuil. Kytukyna. CpeacrBa nacCUBHON U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieU(PUUIECKUH UMMYHUTET. Teopusi  KJIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisinus y pacteHuil. PocToBble BemecTBa U UX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexkc u peduekropnas nyra. bezycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cCUCTEMA.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBbIX», «TKaHU pacTeHUM»,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cuctemay, « HIOKpUHHAA cuctemay, «CTpoeHue MbIby, «MMMyHHTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema poiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbIkatomuxcs», «HepBHas cuctema ntuiy, «HepBHas cucTeMa MIIEKOIHUTAOIIUX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHEe, pakKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Jns JEMOHCTpPAllMU TMOYBEHHOTO W BO3AYIIHOTO THUTaHHS PACTCHHIA,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



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

JlabopaTopnas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOE. Buib
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIIIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (HA TpUMepe JIATYIIKH). Jpobienue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpraHoB W TKaHEW W3 3apOJBIIICBBIX JIMCTKOB. B3auMHOe BiIHMsSHHE YacTei
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct m pasButme xuBOTHBIX. [locTamOpuoHaneHbi mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta >XUBOTHBIX. DakTOpbl PETYISIMU POCTAa MKUBOTHBIX U denoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meifo3a. ['ameroreHes y pacTeHUil.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OcHOBHBIE CTaauMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTue», «Pa3BuTHE Mailckoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBI MUKI MXa», <«OKU3HEHHBIM LUK MarnopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

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

Hcropusi cTaHOBIIEHUS W Pa3BUTHsI T€HETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHA U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

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

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

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUMY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonorndyeckre 0CHOBBI MOHOTUOPUIHOTO CKpemrBanus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTOI0rN4YecKkrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3auMoaeicTBHE HEAUIENbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumupl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBI MeHnens», «Tpernii 3akoH Menaens»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntuisn», «MHOXKECTBEHHBIN aJIean3M», «B3anMoaeicTBue reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipo3zodunay.

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

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHotuna u cpeasl npu GopmupoBaHuH (eHotuna. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuauvoHHBIA psin U BapualnumoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIepHBIE M IUTOILIA3MATHYECKUE MYTaIUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOM wu3MmeHunBocTd (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, «MonudukanoHHas H3MEHUYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KMBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN U JICUEHUU TeHETHYECKUX 3a00JieBaHUM YesnoBeKka. MeauKo-TeHeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIBLHOCTH YEIOBEKA K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["enetnueckue 3a00J€BaHUS YETIOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopona, WTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cesieKiuu. VcnbITaHue npou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKH MyTareHe3 Kak MCTOYHMK MYTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T€HETUYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHH U MX AUKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX YIIYYULeHUs CYULeCBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmueHbIX 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 TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOA AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTuka. TpaaunuoHHass OWOTEXHOJIOTUA: XJIeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  II€JICHANPABJIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kprnobanku. Comarnueckass ruOpuan3anusi U comMarudyeckwii smOpuoreHe3. lcnosip3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHUE JKMBOTHBIX. METOJ TpaHCIUIAHTALMM SOEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menunuackue 6uorexnosioruu. [loctrenoMmuas mudposas menununa. IL[P-nuarnocTuxa.
MeTaboI0MHBIN aHaTN3, TEHOIEHTPUYECKUI aHAIN3 TPOTEOMA YeIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEH CoYeTaHWeM TEeXHOJOTHH TpEXMEPHOro OHONPHUHTHHIA U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U AKUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOJIOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

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



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMSI IBMXKYLIMX CHUJ 3BOJIOLUNY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl onyisanuil. I3smeHnenue reHooHaa MonyIsuu Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOB — cirydaiiHble HEHANpPaBJICHHBIC W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OUoIoTHYecKas (PenpoyKTUBHAS ).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JJuTenIbHOCT SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabnuupl u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomysaIOHHas CTPYKTypa BUAa»,
«Cxema mposBieHHs 3akoHa Xapau—BaiinOepra», «J/IBWKymme CHIIBI  DBOJIIOIIUNY,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsannoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHnycTpuanbHbI MEJIAHU3MY, «OKuBble HCKOIIaeMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa BHIa B mpupoae», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHME BHUJOB CcHUHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdbapun pacTeHUN, KOJUIEKIIMM HACEKOMBIX, Yydela NTHIl U 3BEpeH ¢
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHu3MOB W HMX OTHOCUTEIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U PUIIOTEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U araBU3Mbl. MONEKyIspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOSHUS (PHIIOT€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUH. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

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

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTuHEHTOB», «PenmukThl», «HavanbHble cTaguu >MOpHOHATBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISDKH HCKONAEMbIX OCTAaTKOB OPIraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4Hble TpPEACTaBICHUS O 3apOKJIEHHM JKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onpltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYecKoi Bomtonuu. [ImanerapHas (reojoruyeckas) BOIOIHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, 3Pbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIIONMU BbICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bl pacTEHHIL.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

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

Pa3Butue xu3HM Ha 3emiie MO 3paM U MEPUOAAM: apXel, MPOTEPO30H, MaIe030i, ME3030M,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJIOTWYecKHX ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuumHbl U cienctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTtemMa opraHudeckoro mupa. [IpuHIUIBI KIaccUPHUKAIUU OPTaHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

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

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
camo3apoxxJeHus: xu3Hm», «Cxema omnbita C. Musnnepa, I'. FOpu», «OTansl HeopraHMueckoin
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenne  Bupyca», «Apomopdosbl pacteHuity, «Punnopute», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueiey, «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonuraroney», «Pa3BuTue JKM3HM B apxeWckol apey», «Pa3BuTHe KHW3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KailHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUILl U 3BEpEl, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass padora «lI3ydueHne u oOmnucaHUE HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPONOIeHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKHUBOTHBIMHU: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxyme  cuibl  (pakTopbl) — aHTpONOreHe3a:  OWONOTMYECKHEe,  COIUANbHBIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUM aHTpOMNOreHe3a. PanHue yenoBekooOpasHble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JTH0eH. ABCTPaJIONUTEKH —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaIbLCKOTO YeJIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTalbCKUA
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtaunonHslii npouecc u noiuMopdusm. IlonynsnuoHHble BOJIHBIL, Apeiid T€HOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHusi 4YesloBeKa 1o IulaHere. ExauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTMYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



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

Tabmumet u  cxembl: «MeTOasl  aHTPOMONOTUNY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIME CHJIBI aHTPOIOIEHE3a», «IJBOJIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEH, MpeIMeTOB MaTepUaIbHOM KYJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elIOBEeKa M Yepena IIMMIAaH3€, MOJENb KUCTH YeJlOBeKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JladopaTtopuasi padGora «/3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

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

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM IS 4YENOBEKA. DKOJIOIMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmuupl 1 cxembl: «Pasnensl skojgorun», «Metoasl 3kojgorun», «Cxema MOHUTOPUHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTMYECKUX  (akTopoB:  abuoTHyecKkue, OMOTUYECKHE, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kodornyeckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3konoruueckuii ¢akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
IToliknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KUBOTHBIX: THAPOOMOHTBHI, TE€OOHOHTHI, a’pOoOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3amMoaeWCTBUS  (TOMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonoruueckue QaxTopel», «CBETOBOU CHEKTPY», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHU», «Kn3HeHHbIE (HOPMBI JKUBOTHBIX»,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTUYECKHX  (HAKTOpOB, TepOapuMl  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHULl W 3Beped, repOapuHM pPACTEHHWH, OTHOCAIIMXCS K TUTPOQHTaM,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHEe NpPUCHOCOONEHUN OPraHU3MOB K  BIHMSHHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssinust kak OuoJornyeckasl cucreMa.
Pons HeomgHOpomHOCTH cpefpl, puznueckux OapbepoB U OCOOCHHOCTEH OWOJOTUM BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeIH MOMYJISALUY:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckast CTpykTypa monyimsnud. OIeHKa YHCICHHOCTH TOMyJsiud. JlmHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTH TMOMYJSALMHA: pOib (aKTOPOB, 3aBUCIIIMX M HE 3aBHUCSIIUX OT IJIOTHOCTH.
OKkojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuisl nonyisiquun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUA, KOJIEKIIUN KHUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

Okocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUIMOHANBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB v OTOK 3HEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKlieccuu. IlepBUUHbIE U BTOPUYHBIE CYKIECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHOp, 1ecos, cmenetl, NyCHvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TOpoJCKON (¢ayHbl. buomornyeckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXKHBIMH
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJI0SUUECKO2O
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOrO Jseca», «DyHKIMOHAIbHBIE TPYNIIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonora», «llepBuunas cykueccusi», «BoccraHoBieHue
jeca mocie moxkapa», «JKOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX M JUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKYpCHsl B THIWYHBIN OHOTeoreHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHas 00ojgo4Yka 3eMiH, TJe CYIIECTBYET HIIM CYIIECTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CyiecTBOBaHUS Onocheprl. OcobeHHOCTH OMochephl Kak TI00aTbHOMI
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IyCTbIHU, TPOIIMYECKUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«CMmemannbii  necy, «lllupokonmuctBeHHbiit secy, «Ctenb», «CaBanHay, «IlycTbIHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AYyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIMITBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
IPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpazus 3emiu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemHuvix 5KOCUcmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHIEMBIX pPACTCHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEIECIECHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMu IOBEAECHUS M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJbTYPHOMY  HAaCIEIUWI0 U TPaAULUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «broaorus» JOMKHBI OTpaXKkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEM
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMIUU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JIaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/lady, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIUI0 M MaMATHUKaAM IPUPOIbL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MIOHUMaHUE SMOIMOHAJIBHOT'O BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JINYHOCTH;

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

MOHMMAaHNE U peajn3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HM (30pOBOE MUTAHHE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

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

WHTEpPEC K Pa3IudHbIM cdepaM MpoPEeCcCHOHAIBHON NESITeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME ITI00AIBHOrO XapakTepa 3KOJI0IMYECKUX Ipo0IeM U IyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUI NOBEJCHUS B INPHUPOJIE, HANPABIECHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOIMYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATILHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO IPECTaBICHUs 00 OKpYKarolieM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENIBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrUsS» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHONH KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeicTBUS (IO3HAaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00eCIeunBaOIIne
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEHUCTBHUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHUBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJITMpPOBaTh M aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs1), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSATUH (BBIIETATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C JIPYTUMU MTOHSATUSIMH);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YNIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUIsi OObsACHEHUs (AKTOB U SBICHUN KUBOU
TIPUPO/IBI,

CTPOUTH JIOTHUECKHE paCCYXIeHUs (MHIYKTUBHbBIC, JCAYKTHBHBIC, [0 aHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA JJIA MPEJACTABICHUSI CYIIECTBEHHBIX CBS3EH M
OTHOIIICHUN B M3y4aeMbIX OHMOJIOTMUECKHX OOBEKTax, a TaKKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUs IPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEAaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh Pa3jMyYHble BUABI ACSITENBHOCTH [0 IOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUNoTe3y €€ pelieHusl, HaxOIuUThb AapryMEHThl JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJIEH, MpEUlaraTb OpPUTMHAIBHBIC MOIXOAbI M PEUICHHS, CTABHUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApSIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHMpoBaTh 3ampOChl M MPUMEHATh Pa3IMyHblEe METOJbl IMpH IOHCKE U oTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMYy THpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (PU3nYecKkrue U MaTeMaTU4eCKUe 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMH :

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBMS, MOHHUMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JIEHCTBHH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMIMPOKOH SPYIUIIMH B Pa3HBIX 00JIACTSIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JACHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E PE3ybTaTOB ACITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOlepKaHMs ydeOHoro mpeamera «buosorus» Ha
yrayOnEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecriedueHre NporiibHOTO 00ydeHUsT 00YIarOIIHXCS
Oouonorun. OHM BKIIOYAKOT: creuupuyeckue i OWOJIOTMM HAaydHblE€ 3HAaHUS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusax. [IpeamerHbie pe3yabTaTsl IPEACTABJICHbI 110 FO1aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U poJid OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJAraroliue
OMOJOTMYECKHEe TEPMHUHBI U TOHATHUS (PKU3Hb, KJETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosa,
XpOoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1mieHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJICHHs], YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctu H. . BaBuioBa), NpUHIMIIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
WCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIH,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIONMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, Me03a, raMeTorenesa, ’MOpuoreHe3a, mocTIMOPHOHATIBHOTO PA3BUTHUS, PA3MHOKECHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEX]y OpTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE paldoThl, cOOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

yYMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OWoNornu W MeIWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUHU, CEIHCKOTO X0341CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHHs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IOPUPOJBI U PEIIEHUH SKOJIOTHYECKUX MPOOJIEeM YeI0BEYEeCTBA, a TAaKXKE B PEIICHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomoruu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), THITOTE3bI (THmnoTe3a «mvupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHuUs
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B SKOCHCTEMAaxX CBOEl MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHUS, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOJUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1elb UCcCIel0BaHMsl, aHAJIM3UPOBATh MOJYyUYEHHbIE PE3YJIbTAThl U JIe/1aTh BbIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(DEpEeHIUIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOJIOrMYecKoro oO0pa3oBaHHsS B OpraHU3ALUSAX CPEAHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBble crcTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10
5) Crpoenrie u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U MpeBpalleHle YHEPTUU B 9 1
KJIETKe
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KJIeTKe '
8 JKHU3HEeHHBIH UK KIETKA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTH U 5 0.5
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOIOTUs 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4 bubnnoreka [JOK
npeACTaBIeHNN B OHOIOTHH https://m.edsoo.ru/7f413368
bubmuoreka [JOK
2 M & 14 2
MIKPOIBOTIONIA 1 €€ PESyIIbTATE! https://m.edsoo.ru/7f413368
3 MakposBoronus 1 €€ pe3yybTaThl 6 bubmorexa LIOK
P t pesy https://m.edsoo.ru/7f413368
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 15 bubnnoreka [JOK
Bemite ' https://m.edsoo.ru/7f413368
bu6mmorexa [IOK
IT — 1 1
5 POUCXOXK/ICHHE YeJIOBEKAa — aHTPOTIOTeHE3 0 https://m.edso0.ru/7f413368
. DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX ; . BuGmorexa [OK
OpPTaHW3MOB H fla;lopreiHusMeHme CUCTEM : https://m.edsoo.ru/7f413368
C OKpY’KaromeH cpeon
bubmuorexa [JOK
7 Opranusmel U cpeia 0OuTaHus 9 15 httos://m.edso0.ru/7f413368
. bubmumoreka [IOK
8 IKOIIOTHS BHAOB M NOMy AL o 05 https://m.edsoo.ru/7f413368
9 DKoJoTHUsl COOOIIECTB. DKOJIOTHUECKUE 12 05 bubnmoreka [JOK
CHCTEMBI ' https://m.edsoo0.ru/7f413368
bubmuorexa [JOK
1 b —
0 nocdepa — riodanpHas YKOCHUCTEMA 6 https://m.edsoo.ru/7f413368
11 YenoBek u OKpykaromias cpeaa 6 bubnuoreka [JOK
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https://m.edso0.ru/7f413368

12 PeszepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

bu6mmoreka [JOK
https://m.edso0.ru/7f413368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosaun4vecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBaTejbHbIe
padoThbI padoThbI pecypcbl
1 buonorns kak KOMILUIEKCHasl HayKa 1 1 bubmmorexa [IOK
KaK 4acTh COBPEMEHHOT'0 00IIIeCTBa https://m.edso0.ru/7f413368
2 JKuBble cucTeMbl U UX CBOMCTBA 1 Bubmiorexa LIOK
https://m.edso0.ru/7f413368
3 YpoBHEBas opraHu3anus ;KUBbIX 1 bubnmoreka [JOK
CHCTEM https://m.edso0.ru/7f413368
4 Hcropus OTKpBITUS U U3YUEHUSI 1 bubmmorexa [IOK
kietku. Knerounas Teopust https://m.edso0.ru/7f413368
5 Mertozasl MOJNIEKYJIAPHON U 1 05 bub6nuorexa [IOK
KJICTOYHOU OMOJIOTHU https://m.edso0.ru/7f413368
6 XUMHYECKUN COCTAB KIETKH 1 Brbmiorexa LIOK
https://m.edso0.ru/7f413368
; MuHepanbHbIe BELECTBA KIIETKU, UX 1 bu6mmoreka [JOK
Ouosornyeckas poiib https://m.edso0.ru/7f413368
8 Oprannueckue BenIecTBa KJIETKH — 1 05 bubnmoreka [JOK
Oenku https://m.edsoo.ru/7f413368
9 CsoiicTBa, Ki1accuduxamnus u 1 bubnnoreka [JOK
byHKIMH OETKOB https://m.edso0.ru/7f413368
10 Oprannueckue BenIecTBa KJIETKH — 1 bubnmoreka [JOK
YIJIEBOIBI https://m.edso0.ru/7f413368
11 Oprannueckue BenIecTBa KJIETKH — 1 bubnmoreka [JOK

JIMITU ABI

https://m.edsoo.ru/7f413368
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Hykneunossie kucnorsl. JIHK u

bubmuoreka [JOK

12 PHK 05 https://m.edsoo.ru/7f413368
13 Crpoenue u ¢pyakiun ATO. [Ipyrue bubnmoreka [JOK
Hykieosunrpudochars (HTD) https://m.edso0.ru/7f413368
CexsennpoBanue [JHK. Merozasl
14 FGHOMI/IKII/)I TpaHCK]‘;)[I/IHTOMI/IKHH Bubmiorexa LIOK
’ ’ https://m.edso0.ru/7f413368
POTEOMUKHU
15 MeTtoibl CTPYKTYPHOM OHONIOTHH Bubmiorexa LIOK
https://m.edso0.ru/7f413368
16 Tunel knetok. [Ipokaprornueckas bubmmorexa [IOK
KJICTKa https://m.edso0.ru/7f413368
17 CrpoeHue 3yKapuOTUYECKON KIIETKH 0.5 bubmmorexa LIOK
https://m.edso0.ru/7f413368
18 IToBEpXHOCTHBII anmnapar KJIEeTKA Bubamorexa IOK
https://m.edso0.ru/7f413368
19 OnHoMeMOpaHHbBIE OPTaHOUIbI 05 bubnuotexa [JOK
KIIETKH https://m.edso0.ru/7f413368
20 IToiyaBTOHOMHBIE OPTaHOUIbI 05 bu6nuorexa [IOK
KJICTKH: MUTOXOHIPUH, TUTACTHIBI https://m.edso0.ru/7f413368
21 HememOpanHbIe OpraHoOU/IbI KIETKH Bubamorexa IOK
https://m.edsoo.ru/7f413368
bu6mmorexa [JOK
22 CTpoeHIIe I YHKIIH A7pa https://m.eds00.ru/7f413368
CpaBHUTENbHAS XapaKTEPUCTHKA bubnuorexa [IOK
23 0.5
KJIETOK DYKapuoT https://m.edso0.ru/7f413368
AcCUMUISIIIAS U TUCCUMMJIISALIUS — BuGmorexa LOK
24 JIBE CTOPOHBI MeTaboau3Ma. Turibt

oOMeHa BEleCTB

https://m.edsoo.ru/7f413368
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DepMEHTAaTUBHBIN XapaKTeP

bubmuoreka [JOK

25 peaKInii KJIETOYHOro MeTaboau3Ma 0.5 https://m.edso0.ru/7f413368
26 benku-aktuBaropsl u Oenku- bubmmorexa [IOK
UHTUOUTOPEI https://m.edso0.ru/7f413368
bubmuorexka [JOK
27 ABTOTpOGHBII THII OOMEHa BEIIECTB https://m.e dS(I)_E).ru 17§413368
bubnmoreka [JOK
28 dorocures https://m.edsi.ru/7f413368
bubnmoreka [JOK
29 Xewocrrres 05 https://m.edsi.ru/7f413368
30 AHa3poOHBIC OpraHu3Mbl. Buibl bubnnoreka [JOK
OpOKEHMSI https://m.edsoo.ru/7f413368
31 AdpoOHBIE OPTaHU3MBL. JTaIbl bubmmorexa [IOK
JHEPreTUIEeCKOro oOMeHa https://m.edso0.ru/7f413368
2| mporomen Crmes ATO: pators biGiorers L1OK
npoToRHoi AT®-CHiTazE! https://m.edsoo.ru/7f413368
33 Peakuun MaTpuyHOro CMHTE3a bubmorexa HOK
https://m.edsoo.ru/7f413368
34 Tpanckpunuums — MaTpUYHBINA bubnnorexa [JOK
cunre3 PHK https://m.edso0.ru/7f413368
N bubmuorexa [JOK
3 Tpascaes i €€ oTatts https://m.edsi.ru/7f413368
36 KonupoBanue amunokucinot. Posb bubmuoreka [JOK
pubocom B OMocuHTe3€e Oenka https://m.edso0.ru/7f413368
37 Opranuzanys reHoMa y NpoKapuoT U bubnuoreka [JOK
IYKapuoT https://m.edso0.ru/7f413368
38 MouekynspHbIe MEXaHNU3MBbI bubnuoreka [JOK
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IKCIIPECCUU T€HOB y 3YKapHOT

https://m.edsoo0.ru/7f413368

Bupycbl — BHeKeTOUHbIE POPMBI

bu6mmoreka [JOK

39 KHM3HU ¥ O0JIUTaTHBIC MTApa3UuThI 05 https://m.edso0.ru/7f413368

40 BupycHbie 3a0071eBaHNs Y€I0BEKA, bubmuoreka [JOK
JKHBOTHBIX, PACTCHHIA https://m.edsoo.ru/7f413368

41 HanoTrexHoyioruu B OMOJIOTHUH U bubmuorexa [JOK
MEHIITHEe https://m.edsoo.ru/7f413368

42 JKu3HEHHBIN UK KJICTKA Bubmiorexa LIOK
https://m.edsoo.ru/7f413368

bubmuorexa [JOK
43 Marpiipiit criires AHK https://m.edsgfru/?f413368

bubnmoreka [JOK
44 Xponocomst 05 https://m.edsi.ru/7f413368

45 JleneHue KJIETKM — MHUTO3 Bubmiorexa LIOK
https://m.edsoo.ru/7f413368

46 Tuns! knetok. Kapnokunes n 05 bu6nuorexa [IOK
IIUTOKHHE3 https://m.edsoo.ru/7f413368

47 Perynsus »kM3HEHHOTO ITUKJIA bubnnorexa [JOK
KJIETOK https://m.edsoo.ru/7f413368

48 OpranusMm Kak eIMHOE LIEI0e Bubamoreia [IOK
https://m.edso0.ru/7f413368

bubmuorexa [JOK
49 Ticartnt pacteiit 05 https://m.edsi.ru/7f413368

50 TkaHW )KUBOTHBIX W YEIOBEKA 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f413368

51 Opranbl. CucTeMBI OpraHoB 0.5 Bubmorexa IOK

https://m.edsoo.ru/7f413368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

bubmuoreka [JOK

52 Oriopa Teia Oprai3mos https://m.edso0.ru/7f413368
bubnmoreka [JOK
>3 Jlpwkeriie Opraunsmon https://m.edscI;E).ru/Yf4l3368
54 [lutaHue opraHu3MoB bubmmorexa LIOK
https://m.edso0.ru/7f413368
[IuTanue MO3BOHOYHBIX JKUBOTHBIX.
55 HI/IH_?eBaepI/I”([)ZJ'I:HZﬂ cucrema ’ BH6H_HOTCKa [OK
qeroBeKa https://m.edso0.ru/7f413368
bubnmoreka [JOK
5 Jlexaitite OpraisMos https://m.edsi.ru/7f413368
57 JIpIXaHHE MO3BOHOYHBIX KHUBOTHBIX bubmuorexa [JOK
U 4elIOBEKa https://m.edso0.ru/7f413368
58 TpaHcnopT BEeUIECTB y OPraHU3MOB BH6H_HOTeKa LHOK
https://m.edso0.ru/7f413368
59 Irf(I)):BBoeI?(?:}I:;;}I( j;z(e)lrljmx " bubmmorexa LHOK
deloBeKa https://m.edso0.ru/7f413368
60 Beiaenenue y opranusmMos Bubmorexa IOK
https://m.edso0.ru/7f413368
61 3amuTa y OpraHu3MoB Bubmorexa IOK
https://m.edsoo.ru/7f413368
62 NMMmyHHas cucTemMa 4yeioBeka Brbmiorexa LIOK
https://m.edso0.ru/7f413368
63 PazgpaxxuMocTs U peryisnus y bubnuorexa [IOK
OpPraHu3MOB https://m.edso0.ru/7f413368
64 I'ymopanbHas peryisauus u bubnuorexa [IOK

SHAOKpPHUHHAA CUCTCMA )KUBOTHLIX U

https://m.edsoo.ru/7f413368
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YCIO0BCKa

65 ®opMbl Pa3MHOKEHUSI OPTaHU3MOB Bubmiorexa LIOK
https://m.edsoo.ru/7f413368
bubnunoreka [JOK

06 Honosoe pasmiioxeiiie https://m.edsi.ru/7f413368

. bubnmoreka [JOK

o7 Meiios https://m.edscL)E).ruﬂf413368

68 ["amerorenes. O6pazoBanue u 05 bubnunoreka [JOK

pa3BHUTHUE MOJIOBBIX KIETOK https://m.edso0.ru/7f413368

69 NunuBuyansHOE pa3BUTHE bu6mmoreka [JOK

OpraHu3MOB — OHTOT'EHE3 https://m.edsoo.ru/7f413368

20 3akazKa OpraHOB U TKaHEH U3 bubnmoreka [JOK

3apOJIBIIIEBBIX JTUCTKOB https://m.edsoo.ru/7f413368

71 Poct u pa3zBuTne )XMBOTHBIX 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/7f413368

72 Pa3smHOXkeHue U pa3BuTHE pacTEHUI 0.5 bubamorexa IOK
https://m.edsoo.ru/7f413368

73 Hcropus ctaHOBIIEHUS U pa3BUTHSA bubnnorexa [JOK

TCHETHKH KaK HayKH https://m.edso0.ru/7f413368

74 OCHOBHbIE TOHSTHUSL U CUMBOJIbI 05 bubnmoreka [JOK

TEHETUKU https://m.edso0.ru/7f413368
15| opakos, Moromopumor 03 Brmorer L1OK
https://m.edso0.ru/7f413368
CKpELIMBaHUE
76 [{uTosmornyeckre OCHOBBI bubmuorexa [JOK
MOHOTHOPHIHOTO CKPEIIUBAHUS https://m.edso0.ru/7f413368
77 AHanu3upymrouiee CKpeuMBaHue. bubnuorexa [IOK

HenonHnoe nomuHnpoBanue

https://m.edso0.ru/7f413368
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bubmuoreka [JOK

8 Jlurubpuanoe cpenuBarnie 05 https://m.edsoo.ru/7f413368
79 [utonoruyeckre OCHOBBI bubnmoreka [JOK
JUTHOPUIHOTO CKPEIIMBAHHS https://m.edso0.ru/7f413368
80 CleIuieHHOE HACIEI0OBaHUE bu6mmoreka [JOK
IPU3HAKOB https://m.edsoo.ru/7f413368
81 XpoMocoMHas Teopust bubmmorexa [IOK
HACJIEACTBEHHOCTH https://m.edso0.ru/7f413368
82 I'enetuka nona Bubmmorexa LIOK
https://m.edsoo.ru/7f413368
83 I'eHoTHI KaK [€JIOCTHAS CUCTEMA bubmmorexa [IOK
https://m.edsoo.ru/7f413368
84 ['eneTnueckuii KOHTPOJIb Pa3BUTHUS bubmmorexa [IOK
pacTeHuil, )KUBOTHBIX U YEIOBEKa https://m.edso0.ru/7f413368
85 M3MeHunBOCTh NPU3HAKOB. Busl bubnuorexa [JOK
U3MEHYUBOCTH https://m.edsoo.ru/7f413368
86 MonudukamonHas U3MEHYHBOCTh bubmorexa HOK
https://m.edsoo.ru/7f413368
87 Bapuanvonssiii psag u 05 bubnuorexa [JOK
BapHAIlMOHHAS KPUBAs https://m.edso0.ru/7f413368
88 I'enoTunuyeckass U3AMEHYUBOCTb. bubmuoreka [JOK
KomOuHaTHBHAS N3MEHUYHUBOCTH https://m.edsoo.ru/7f413368
bubmuorexa [JOK
89 MyTauHomHas H3MEHHBOCTS 05 https://m.edsi.ru/7f413368
o | e
https://m.edsoo.ru/7f413368
SMUTEHOMHUKA
91 ['eneTnka yenoBeka 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

https://m.edsoo0.ru/7f413368

bu6mmoreka [JOK

2 M I
| CTOABE MEAMIHHCKOM TeHETHIH https://m.eds00.ru/7f413368
3HaueHNE MEIUIIMHCKON T€HETUKH B
93 MPEIOTBPALICHUH U JICUCHUH bu6mmoreka [JOK
FEeHETUYECKUX 3a00JIEBaHU I https://m.edso00.ru/7f413368
YyeJjioBeKa
94 OCHOBHBIC TIOHATHS CEJICKIIUHN 0.5 bubmmorexa [IOK
H ' https://m.edso0.ru/7f413368
bubmuoreka [JOK
M 5 .
% CTOAI CEIICKUHONHOH paboTEl 05 https://m.edsoo.ru/7f413368
96 JlocTrKEeHHS CeeKIIMU PaCTEHUN 1 bubmuorexa [JOK
JKUBOTHBIX https://m.edso0.ru/7f413368
0 CoxpaHeHnue, U3y4eHue u BuGmorexa IOK
MCTIOTIL3OBARME TEHETHHCCRIX https://m.edso0.ru/7f413368
pecypcoB
98 buotexHonorus kak Hayka u 05 bubnuorexa [JOK
OTpacib MPOU3BOJICTBA ' https://m.edso0.ru/7f413368
99 OCHOBHbIE HaIIPABJICHUS bubnmnoreka [JOK
CUHTETHYECKOU OMOIOTUH https://m.edso0.ru/7f413368
bubmuoreka [JOK
100 XpOMOCOMHas U T€HHasl NHKEHEPUs httos://m.edso0.ru/7f413368
bu6mmorexa [JOK
101 M
0 SAMIHCKNE GHOTEXHONOTHH https://m.eds00.ru/7f413368
P 5 LI
e3epBHBI ypok. [loBTOpenue, BuGmiorexa LIOK
102 000011IeHNEe, CHCTEMATH3AIINS

3HAHUHI

https://m.edso0.ru/7f413368
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OBIIEE KOJIMYECTBO YACOB I10

102 0 13.5
I[TPOTPAMME



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara ugposbie
Nen/m Tema ypoka KonTpoabubie IlpakTuueckue A mupp
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
L IBosmonnonHas reopus . Jlapsuna 1 https://m.edso0.ru/7f413368
5 JIBHOKYIIIHE CHITBI SBOJTIOIIUN BHIOB 1 bu6moreka LIOK
o Y. Jlapsuny https://m.edso0.ru/7f413368
Bopr0Oa 3a cymecTBoBaHme, Bu6miorexa IIOK
3 €CTECTBCHHBIN U HCKYCCTBEHHBIN 1 https://m.edso0.ru/7f413368
oT6op
4 DPopMUPOBAHUE CUHTETUUECKON 1 bubimoreka IIOK
TEOPUHM 3BOJIIOLUN https://m.edso0.ru/7f413368
5 DTamnbl 3BONIOHOHHOTO MPOIIECCa: L bu6nauoreka [IOK
MHUKPOIBOJIOIHUS 1 MAKPOIBOJIOIHUS https://m.edso0.ru/7f413368
5 [Momysiiust — 3JIeMeHTapHast L bubmorexa [IOK
€IMHUIIA YBOTIOLINHI https://m.edsoo.ru/7f413368
7 3aKOH F€HETHYECKOT0 PABHOBECHS 1 0.5 Bubmorexa [IOK
Jx. Xapau, B. Baitu6epra : https://m.edso0.ru/7f413368
bu6mmorexa [JOK
8 OnemeHTapHbIe (PaKTOPHI IBOJTIOLUN 1 https://m.eds00.ru/7413368
9 Dddext ocHoBatens. dpdext 1 bubnmoreka [JOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

OYTBUIOUHOT'O TOPJIbIIIKA

Murpanuu. U301y nomysiui:

https://m.edsoo0.ru/7f413368

bu6mmoreka [JOK

10 reorpacdueckas, GHOTOTHUECKas https://m.edso0.ru/7f413368
11 EcrecTBenHnsbIit oT00p — brbmotexa LIOK
HATIPABJIAIONIHI (HAKTOP FBOTHOIHH https://m.edso0.ru/7f413368
bubmuoreka [JOK
12 Ionosoii oT00p https:/m.eds00.ru/7f413368
13 [Ipucroco6IeHHOCTh OPraHU3MOB 05 Brbmmotexa LIOK
KK PE3y/IBTAT MUKDPODBOOMHH . https://m.edso0.ru/7f413368
[Tpumeps! npucnocobaeHuit y bubnnoreka [JOK
14 OpPraHu3MOB: MOP(OIOTHIECKHE, 05 https://m.edsoo.ru/7f413368
busnomornueckKre, ONOXMMHIECKUE, '
MOBEJCHYECKUE
bu6mmoreka [JOK
15 Buz, ero kpurepuu 1 CIpyKTypa 0.5 https://m.edso0o.ru/7f413368
bu6mmoreka [IOK
16 Crpykrypa Brza https:/m.eds00.ru/7f413368
17 Bumoo6pasoBaHie Kak pe3yabTaT brbmiorexa [IOK
MUKPOIBOITIONHH https://m.edsoo.ru/7f413368
18 CBs13b MUKPOIBOIIOIUH U Brbmorexa [IOK
SIHIEMHOIOTHH https://m.edsoo.ru/7f413368
19 MakposBOTIOITHS. bubmuorexa [JOK
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[TaneonTonornueckue MeTOAbI
W3Y4YEHUS IBOJTFOIIUN

https://m.edsoo0.ru/7f413368

buoreorpaduyeckue MeTob

bubmuoreka [JOK

20 .
M3y4EHHS SBOJIIOLMH https://m.edsoo.ru/7f413368
DOMOPHOIOTUYECKHE U CPABHUTEITHHO- bubnmoreka [JOK
21 MOP(OTOTHUECKUE METOIbI U3YUCHHSI https://m.edsoo.ru/7f413368
SBOJIIOLIHH
MonekyIapHO-TEHETUYECKHUE, Bu6mmoreka [IOK
22 OMOXMMHUYECKHE U MaTeMaTHYECKUe https://m.edso00.ru/7f413368
METOJIbI U3YICHHSI IBOTIOIIUN
bubmuorexa [JOK
23 OOmye 3aKOHOMEPHOCTH HBOJIOLUH https://m.edsoo.ru/7f413368
o4 AJanTUBHAs paguanys. bubnuorexa LIOK
HepaBHOMEPHOCTH TEMITOB BOIOIHH https://m.edso00.ru/7f413368
o5 HayuHble runoTe3sl MpOuCX 0K ACHUS bubanoreka IIOK
KHM3HU Ha 3emiie https://m.edso0.ru/7f413368
26 JloHay4HbIE IPEICTABICHUS O bu6nuorexa [IOK
3apOKICHUN KU3HU https://m.edsoo.ru/7f413368
97 OCHOBHBIE Tarbl HEOPTAHUYECKON bubmmoreka IIOK
JBOJTIOITUH https://m.edso0.ru/7f413368
bubmuorexa [JOK
28 TunoTespt 3aposaeHI Ku3HI https://m.edsoo.ru/7f413368
29 Wcropus 3emnu u MeToabl €€ 05 bubnuorexa [IOK

U3YYEHUS
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HauanbHbie 3Tans opraHun4eckoin

https://m.edsoo0.ru/7f413368

bu6mmoreka [JOK

30 :
SBOJTIOIIAH https://m.edso0.ru/7f413368
bu6mmoreka [JOK
31 OBOJIOLMS YKAPUOT https://m.edso0.ru/7f413368
32 OCHOBHBIE ATAIbI YBOIIOINH 05 bubnuorexa LIOK
PACTUTENHLHOTO MUPA . https://m.edso0.ru/7f413368
33 OCHOBHBIE 3TaIlbI YBOJIIOLUH bu6moreka LIOK
’KUBOTHOT'O MHPa https://m.edso0.ru/7f413368
bubmuorexa [JOK
34 IBOMOLHS KHBOTHEIX 0.5 https://m.eds00.ru/7f413368
35 PazButue xxu3HM Ha 3eMIie 10 Ipam U bubimoreka IIOK
IeproIaM https://m.edso0.ru/7f413368
36 MaccoBble BBIMUpAHUS — bubnnorexa [IOK
9KOJIOTHIECKHE KPU3HCHI MPOIILIOTO https://m.edso0.ru/7f413368
37 CoBpeMeHHBII IKOJIOTUISCKUN bubmmorexa [IOK
KPHU3HC, €r0 0COOEHHOCTH https://m.edso0.ru/7f413368
38 CoBpeMeHHas cucteMa bu6moreka [IOK
OPTraHMYECKOTO MPOIIIOTO https://m.edsoo.ru/7f413368
OCHOBHBIE CHCTEMATUYECKUE TPYTITIBI bu6morexa IIOK
39 https://m.edsoo.ru/7f413368

OpPraHu3MOB
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bubmuoreka [JOK

40 AHTPOIIONOT s — HAYKa O YETOBEKE https://m.edso0.ru/7f413368
41 PazButune npeacraBieHuit o bubmuorexa IIOK
[IPOMCXOXICHHH TET0BEKA https://m.edso0.ru/7f413368
4 MecTo uenoBeKa B CUCTEME 05 bubnnorexa LIOK
OPrAHHYECKOTO MHA - https://m.edso0.ru/7f413368
bubmuoreka [JOK
43 JABIDKyIIME CHIIBI aHTPOIIOreHe3a https://m.edso0.ru/7f413368
CoOTHOIIICHHE OMOJIOTHYECKUX H bubmuoreka [JOK
44 COLIMANIbHBIX (haKTOPOB B https://m.edsoo.ru/7f413368
aHTpPOIIOTEHE3e
bu6mmoreka [IOK
45 OCHOBHBIE CTaJUH1 aHTPOIOI€HE3a https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
46 [TaneoreneTrka M majieOreHOMHKA https://m.eds00.ru/7f413368
bu6mmoreka [IOK
47 DBOIIOLUSA COBPEMEHHOTO YEJIOBEKA https://m.edso00.ru/7f413368
bu6mmorexa [JOK
48 Yenopeueckue packl 0.5 https://m.edsoo.ru/7f413368
49 MeXIUCIUTIITHHAPHBIE METOTBI bubnnorexa LIOK
AHTPOTIOOTHH https://m.edsoo.ru/7f413368
50 3apoxaCHUE W PA3BUTHE IKOJIOTHH bubmuorexa [JOK
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https://m.edsoo0.ru/7f413368

bu6mmoreka [JOK
o1 Meroze aKomOrHH 0.5 https://m.edso0o.ru/7f413368
59 3HadeHUE PKOJIOTHUSCKIX 3HAHUH bubmuorexa LIOK
I YeloBeKa https://m.edso0.ru/7f413368
bubmuoreka [JOK
53 Oxosornueckue GakTopsr https:/m.eds00.ru/7f413368
54 AbuoTnueckue paxkropsl. CBET Kak 05 bubmiorexa LHOK
KOIOTHUSCKH (AKTOp - https://m.edso0.ru/7f413368
AbuoTtndeckue (HaKTopsl. bubnnoreka [JOK
55 Temneparypa Kak SKOJOTHYCCKUN 0.5 https://m.edso0.ru/7f413368
dakrop
56 AbuoTtnueckue (paxkropsl. BiraxkHocTh 05 Bubmiorexa HOK
KAK 3KOTOTHYECKHHt haKTop : https://m.edso0.ru/7f413368
bu6mmoreka [IOK
57 Cpeznbl 00HTaHMs OPraHU3MOB https://m.edso0.ru/7f413368
bu6mmorexa [IOK
58 bronormieckue purmbr https:/m.eds00.ru/7f413368
bubmuorexa [JOK
59 JKusHeHHbIe (HOPMBI OPraHU3MOB https://m.edso0.ru/7f413368
bubmuoreka [JOK
60 Brorudeckue hakTopsr https://m.eds00.ru/7f413368
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3HaueHue OMOTHYECKHUX bubnmoreka [JOK
61 B3aUMOJICHCTBHI IS CYIIECTBOBAHUS https://m.edso0.ru/7f413368
OpraHU3MOB B Cpelie OOMTaHUS
62 DKOJIOTUYECKUE XapPAKTEPUCTUKU Brbmorexa [IOK
MOy TSI https://m.edso0.ru/7f413368
OCHOBHBIE TOKA3aTeHU MOMYJISAINN: bu6mmoreka [JOK
63 YKMCICHHOCTb, INIOTHOCTD, BO3pACTHAS https://m.edso0.ru/7f413368
U TI0JIOBasl CTPYKTYpa
OcHOBHbIE TIOKa3aTENN NOMYJIALNN: bubmmorexa [IOK
64 POXKIaEMOCTh, PHUPOCT, TEMIT POCTA, https://m.edsoo.ru/7f413368
CMEPTHOCTh, MUTPAITUN
65 DKOJIOTHYECKAs CTPYKTYpa Bubnnorexa LIOK
MOy ST https://m.edso0.ru/7f413368
66 JInHaMuKa nomyIsiuu u eé bubmuorexa LIOK
perymsis https://m.edso0.ru/7f413368
67 KpuBbie pocta uncieHHOCTH brbmorexa [IOK
normyssiH. KpuBbie BEUKHBAHMS https://m.edso0.ru/7f413368
bu6mmorexa [IOK
68 OKONoruyecKas HUIlA BUJIA 0.5 https://m.edsoo.ru/7f413368
bu6mmorexa [JOK
69 Bu kak cuctema nomy i https://m.eds00.ru/7413368
20 3aKOHOMEPHOCTH MOBEICHHUS U brbmorexa [IOK
MUTpAIHii KHBOTHBIX https://m.edso0.ru/7f413368
71 Co00111ecTBO OPraHu3MOB — bu6mmoreka [JOK
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OuoreHo3 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
72 DKocucTeMa Kak OTKPhITas CUCTEMa https://m.eds00.ru/7f413368
73 KpyroBoport BemiecTs 1 MoToK Bubmiorexa LHOK
SHEDTHH B JKOCHCTEME https://m.edso0.ru/7f413368
bubmuoreka [JOK
74 OCHOBHBIE IIOKA3aTENH IKOCUCTEMBI https://m.edsoo.ru/7f413368
bubmuorexa [JOK
75 OKOJIOrHYeCKUE MUPAMHIBI https://m.eds00.ru/7f413368
bubmuorexa [JOK
76 V3meHeHst coobmecTs — CyKIeccHHu https://m.edso0.ru/7f413368
[Ipupoanble 5KOCUCTEMBI. bubnnorexa [JOK
77 DKOCHUCTEMBI 03€p U PeK. https://m.edso0.ru/7f413368
DKocucTEMBI MOPEN U OKEaHOB
[IpupoHbIE 2KOCUCTEMBI. bubnuoteka [JOK
78 DKOCHUCTEMBI TYHJIp, JIECOB, CTETICH, https://m.edso0.ru/7f413368
MYCThIHb
bubmuoreka [JOK
9 AHTPONOr€HHBIC IKOCHCTEMbI https://m.edso0.ru/7f413368
Ypboskocuctemsl. [IpakTuyeckas bubnnorexa [JOK
80 pabora «/3y4eHue u onucaHue 0.5 https://m.edso0.ru/7f413368
ypOOIKOCUCTEMBI
81 3aKOHOMEPHOCTH (POPMUPOBAHUS bubnmoreka [JOK

OCHOBHBIX B3aUMOJEUCTBUI
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OpTraHru3MOB B 9KOCUCTECMAx

MexaHu3MBbI BO31EHCTBUA
3arpsi3HCHUH pa3HbIX TUIIOB Ha

https://m.edsoo0.ru/7f413368

bu6mmoreka [JOK
https://m.edso0.ru/7f413368

82 CcyOOpraHMu3MEeHHOM,
OpPraHU3MEHHOM, MOMYJIIIIUOHHOM U
9KOCUCTCMHOM YPOBHAX
83 Buocdepa — oberaneTapHas bu6moreka LIOK
o6otouka 3emiTH https://m.edsoo.ru/7f413368
Yuyenne B. M. Bepnaackoro o bubmmorexa [IOK
84 Suocepe https://m.edsoo.ru/7f413368
85 3aKOHOMEPHOCTH CYILECTBOBAHHS bubnnoreka IIOK
ouochepst https://m.edso0.ru/7f413368
86 KpyroBopoTHI BEECTB U bubmuorexa LIOK
OMOTreOXUMHYUECKHE ITIUKIIBI https://m.edso00.ru/7f413368
3oHanbHOCTH OGHocdepbl. OCHOBHBIE Bubmorexa [IOK
87 GuoMb CymH https://m.edsoo.ru/7f413368
bu6mmorexa [JOK
88 YcroitunBocTh 61ochepsl https://m.edsoo.ru/7f413368
89 DKOJIOTHYECKHUE KPU3HUCHI M MX bubmmoreka [IOK
IPUYUHBI https://m.edso0.ru/7f413368
bubmuorexa [JOK
90 BosneiicTBue yenoBeka Ha 6uochepy

https://m.edsoo0.ru/7f413368
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AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

bubmuoreka [JOK

1 :
9 PACTHTEITBHBI 1 FKHBOTHBIH MUD https://m.edsoo.ru/7f413368
bu6mmoreka [JOK

92 Oxpana mpupoze! https://m.eds00.ru/7f413368

93 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO bubnnorexa LIOK
DA3BHTHS YETOBEUCCTRA U TIPHPOJTI https://m.edsoo.ru/7f413368
PanuonansHO€ MprUpOAONOJIB30BAHUE bubnmoreka [JOK

94 U COXpaHeHHe OHOJOTHYECKOTO https://m.edsoo.ru/7f413368
pa3HooOpa3us 3eMin

95 O06o01IeHue 1Mo Teme Bubnnorexa LIOK
«MUKPOIBOJIIOIHS U €€ Pe3yIbTaThI» https://m.eds00.1u/7f413368

96 O600IIeH e TI0 TeMe bubmiorexa [OK
«MakposBoJronUs U €€ pe3yJIbTaThl» https://m.edsoo.ru/7413368
O06o01IeHue 1Mo Teme bubmuoreka [JOK

97 «[TporcxoxaeHne u pa3BUTHE KU3HU https://m.edsoo.ru/7f413368
Ha 3emiie»
O06o06mIeHne o Teme bubnmoreka [JOK

98 «[IpoucxoxaeHNE YeIoBeKa — https://m.edsoo.ru/7f413368
AQHTPOIIOTEHE3)
O06001eHne o Teme «KOJIOTHsl — bubmumoreka [IOK

99 HayKa O B3aMMOOTHOIIICHHUSX https://m.edso0.ru/7f413368
OpPraHU3MOB»

100 O0606mienne o Teme «OpraHu3mMbl U brbmiorexa [IOK

cpena oOuTaHus»

https://m.edso0.ru/7f413368
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00001eHUe 110 TEME «IDKOJIOTUL

bubmuoreka [JOK

101 BHJIOB U MOIYJISLIAM» 1 https://m.edso0.ru/7f413368
102 O606menue o teme «brocdepa — L bubnnorexa LIOK
r100aIbHAS PKOCHCTEMA https://m.edso0.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 102 .

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

BNOJIOI'MA. OBIAS BUOJIOT' A

10 1. : mpodui. ypoBeH»b : yued. s o0uieodpa3oBar. yupekaeHUH
B. 10O. 3axapos, C. I'. MamonToB, H. 1. Conumn, E. T. 3axaposa ; mox pexn. B. b.

3axaposa. - 3-€ U31., UcIp.

METOAUYECKHUE MATEPHUAJIbBI 1JIS1 YUHUTEJIA
https://infourok.ru/rabochaya-programma-po-biologii-10-11-kl-2023-2024-6734832.html

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bub6muorexa LIOK https://m.edsoo.ru/7f413368






