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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buosnorus” (nanee - OMOIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit Depepanum», ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bHoNOrus» U OCHOBHBIX MOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IMPEAMETHON o0mactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim PI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMble Ha
yrayOlnEHHOM YpOBHE, SIBIISIOTCS criocoboMm muddepeHnnanuu o0ydeHusl Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENILHBIX M Pa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C MPO(OpUEHTAUCH
0o0y4aroluxcsi U CTUMYJIMPOBAHUMEM HHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér nmpencraBieHue O eI U 3a/1adax
u3ydeHus yueoHoro npeamera «buosorus» Ha yriyOJ€HHOM ypOBHE, OIIpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temaw,
pacnpeziefieHue 1o KjliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Iporecca,
BO3pAacTHBIX OCOOEHHOCTEH oOyudaromuxcs. B mporpamMMe nmo OMONOrvM peayn30BaH MPUHLUI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO O0IIEero o0pa3oBaHus,
Omaromaps 4yeMy [pOCMaTpHBAeTCsl  HANMPABICHHOCTh HA  TMOCJIENyIOllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled mpupoiHoit cpene. B mporpamme mo
OMOJIOTHH TakXe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanuszanuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMBIM JHYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloluXcs MO0 OCBOCHMIO COZEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHbIii npeamer «buosorus» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpEHUE U yriIyOJieHne 3HaHUN
oOyyaromuxcst O JKMBOH TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Ouosoruw,
AMOPHONIOTUN M OUOJIOTHH Pa3BUTHs, F€HETUKHU, CEIEKIMHU, OMOTEXHOJOIMH, 3BOJIOIMOHHOIO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHUIO0 OHOJIOrHuyeckoro oOpa3oBaHUS B
By3aX U OpraHU3allUsAX CpelHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro CoAep)KaHUs
COCTaBJISieT CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3lesioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbl U YTIyOIeHbI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIbHO BKJIIOYEHbI OHMOJOTMYECKHE CBEIEHUS



MPUKIAHOTO M TMOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
MOCIEAYIONET0 BhIOOpa mpodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTHYECKHX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHHSIMHU, ITOJTYICHHBIMU 00YUYaIOMMMUCS TPU U3YUICHUU (DU3UKHU, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpaMmbl 1Mo ydeOHOMY mpenMery '"buomorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosioruu. COrjlacCHO MM, H3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JJIsl KUBBIX CUCTEM PA3HOr0 YPOBHS OpraHU3allNH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce HW3y4yaloTCs OCHOBBI MOJIEKYNISPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTUN U CHHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce M3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI HKOJIOTHU U
ydeHue o omocdepe.

VYueOublii mnpenmer «buonorus» NpuU3BaH OOECIEYUTH OCBOCHHE OOYYarOIIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, NPUHIMIOB M TPaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHHUHU, MHOr000pazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHHSX, COBPEMEHHBIX HCCIICIOBAHMSIX B OWOJIOTHH, TPUKIATHBIX aCIEKTax
Ouosiornueckux 3HaHWi. JlJig pa3BUTHUS W MOJJEPKaHUSI MHTEpeca 00y4aromuxcs K OMoIoruu
HapsIIy CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI I10
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpHUEW CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOU
obsacti OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pEUICHUE BaXKHEHIIHMX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
0o0y4JalIMMHUCA 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU MHTEpECa
K ompeneneHHoi o0mactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOT0 3aBeIeHUs AJIsl TPOJOKEHUS OMOIOTHYECKOT0 00pa3oBaHusl.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4u:

OCBOCHHE  OOYYAIOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMHIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHON U KIETOYHON OMoJoruw,
SMOPHOJIOTHH U OHUOJIOTHH PAa3BUTHS, TCHETHUKU U CEJECKIIUU, OMOTEXHOJIOTHH  CHHTETHYECKOM
OMONOTUH, TAJIEOHTOJOTHH, DJKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tmpupojae (HaOMoIeHUE, H3MEPEHUe,
SKCTIEPUMEHT, MOJICITUPOBAHNUE);

OBJIQJICHHE OOYYArONIMMHUCA YMEHHMSIMHU: CaMOCTOSITEILHO HAXOJWTh, aHAIW3UPOBATh W
UCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIMKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OHOIOTMM U  COLHUAIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TMpoOjeMaMy 4YelIOBEUeCTBA; OIEHWBATH IOCIEACTBUS



CBOEH JCATENBHOCTH 10 OTHOIIEHWIO K OKpPYJXKAaIoIIed MPUPOIHON cpeae, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpPBI
npoHIaKTUKNA WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBuiia MOBEJCHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYalUSIX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMU HCCIIETOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEeN OHMOJOrMYecKOro HCCIeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHHS K KHBOW MPUPOJE B LIEJIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTMYECKOH, TIE€HETHYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHre 00y4aromMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPHUPOI0NOIb30BAHUH
(cobmroneHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, DIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbI OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npoQMIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MACHOCTH  KU3HENEATECIIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJii OCO3HAHHOIO BbIOOpa OOYy4YaIOUIMMHUCS WHIUBUIYaTbHOU
00pa30BaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCUuOHATBHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C HHJUBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEIACHHBIX Ha M3ydyeHUE OHOJOTMU Ha YIiayOJIE€HHOM YpPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIIOTUU
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs M HANpaBICHHOCTH Ha MPOIOJDKEHHE
OHMOJIOTHYEeCKOro 00pa3oBaHUsI B OPTaHM3ALMUAX CPEIHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHH OHOJIOTMM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1AaO0OpaTOPHBIX U MpakTHUeckux pabdor. Takke yuyacTue oOydamMxcs B
BBIIOJIHEHNUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENbCKUX — paboT, TeMaThKa KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX HNPUPOIHBIX yCJIOBHUH.



COJAEP)KAHUE OBbYYEHUA

CopnepxaHue IPOrpaMMbl, BBIIEIECHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast wctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3zydaemble UMH MpoOsiembl. DyHIaMEHTaJbHBIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHbBIE UCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO034HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JlemoHCcTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONIOTUU C APYTUMU HaykamMu», «CrucreMa OMOIOTHYECKUX
HAYK».

Tema 2. ’KuBble cuCTEeMbI U HX H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XMMUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTh,
W3MEHYHBOCTh, POCT U Pa3BUTHE.

VpoBHU OpraHu3alMd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIMH, MONYJISALIUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OHMOTeoIIeHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, Mpoucxoasimye B KUBbIX cUcTeMax. OCHOBHBIC MPU3HAKH JKHUBOTO.
Kusnp kak popma cymectBoBaHusi MaTepu. Hayku, uzydaromniue KMBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHue XuBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOM
nepemeHHoil. IlmanmpoBanme »skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKHU U €€ JocToBepHOCTh. Pazopoc B Guonorunueckux mqaHHbIX. OreHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpUUMHBI UCKAKEHUSI PE3YNIHTATOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLuu

Tabmumelr u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «BHOJIOTHYECKHE CHCTEMBIY,
«CBo¥iCTBa )XKMBON MaTepun», Y pOBHH OPraHU3ALMH KUBOM NMPUPOIb», «CTpOeHUE )KUBOTHOM
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreorienos», «buochepan, «MeToapl U3ydeHHsI ) KUBOU PUPOJIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTuyeckass padora «/cmoiap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTrkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KIETOYHOHM OMOJIOTMH: MHUKPOCKONHUSA, XpomaTtorpadus,
anekTpodope3, METOJ  MEUYEHbIX AaToMoB, AuddepeHunanbHOe  LEHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (UKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JeMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToqOB KIETOYHOH Ouosormu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUI COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKU, TEIIOPETYJIALHUU.
MuHepanbpHble BELIECTBA KIETKH, UX OHMoJIornyeckas posib. Posib KATHOHOB ¥ AaHMOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuuHas cTpykTypa Oeska, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0eIKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHUbl, OJIUrocaxapuibsl M noiucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIUU
YIIEBOJOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukanus — aunujaos.
Tpurnunepunsl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune HyknenmHoBbIX KuCiOT. HykiaeoTumsl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIMU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyiorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ouzaun u opeanudeckuli cunme3s O6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMOHCTpaL U

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

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOH IPHUPOIE»,
«PacnpeneneHrne XuMUYECKHX HJIEMEHTOB B JKUBOU MPUPOJIEN.



Tabmuuel u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «BemecTtBa B cocraBe oOpraHu3moBy», «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl OENmKOBOW MOJNEKYNIb», «CTpOCHHE MOJEKYN yrieBoaoB», «CTpoeHHe MOJEKYI
munuaoBy, «HyknenHoBeie KUCHOTB, «CTpoeHue Moaekyiasl ATD».

O6opynoBaHue: XuMU4ecKas Mocyaa u 00opyaoBaHue.

JlaGopaTopnasi pa6ora «O0HapyxeHHE OEITKOB C ITOMOIIBIO KAYeCTBEHHBIX PEAKIIHI.

JlabopaTopnasi pa6ora «/ccnenoBaHne HyKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKapUOTHUECKOW KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpPOEHUs TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE DYKApHOTHUECKOW KieTKH. [Inmasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUla3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIeCTB dYepes
MIa3MaTHYecKyl0o MeMOpaHy: maccuBHBIA (quddys3us, obneruéHHas auddysus), aKTHUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HATPHUI-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30unTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTEeHU, rprOOB.

[Mutonnazma. L{uto3ons. Llutockener. JBwkenue mutoraazMbel. OpraHoufbl KIETKH.
OnHOMeMOpaHHBIE OpraHOUABI KIETKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrtpoeHue rpaHyIspHOTO peTukynyma. Mexanusm wuanpasnenuss oerkos 6 JIIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrtii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIUM  MUTOXOHApUM ¥ TUiacTuA. llepBUYHBIC, BTOPUYHBICE M CIIOKHBIC TUIACTH]IBI
(OTOCUHTE3UPYIONINX DYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HemeMmOpanHnbie opranousl kietku CtpoeHne M QyHKIUU HEMEMOpPAHHBIX OpPraHOHIOB
kietku. PubGocomsl.  Ilpomescymounvie guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mmuxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
Muxkpotpybouku. Krnerounsiii mentp. CTpoeHHe U [BIKEHHE KI'YTHKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka siApa, XPOMATHH, KapUOILIA3Ma, SAPBIINIKH, UX CTPOCHUE U (DYHKIUU.
Snepubliii GenkoBbli MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaTuHa — TUCTOHBI. J{uHamuxa s0epHOU
0060n104KU 8 Mumose. foepHulil mpancnopm.

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

JleMoHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHue KUBOTHOU
KIeTKN», «CTpOEHUE pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUMY, «Sapoy», «CtpoeHue
IPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi pabora «l3yueHne CTpOeHUs KIETOK Pa3IMUHbIX OPIraHU3MOB.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KJIETOYHOU MEMOpaHBI.

JlaGopatopHas pabGora «/ccienoBaHue Iia3Mosn3a M AENaasMojn3a B PaCTUTENbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIMIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccUMUIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOoGHBIH M  reTepoTpoHBIA. Yyactue Kuciopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrnieueHue kierku: npespanieHne ATd B 0OMEHHBIX Ipoleccax.
@depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro merabonusma. depMeHThl, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtbl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUcenHblll U
oKcuzennvlli  omocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponbs xmopomactoB B mporecce porocuHTe3a. CBETOBas M TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvt pomocunmesa. [IpoqyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHUHTETUKOB:  HUTPU(PHULUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXKeHUS U MX HCIIOJIb30BaHUE
4eJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30YAMUTENH
00J1e3HEeH.

AspoOHBIE OpraHu3Mbl. DTanbl YHEPreTUYecKoro oOmeHa. [loaroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIFOKO3bI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢GochopuIupoBaHUe.
Ouepeusi membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpetsr: [Ix. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoOTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/I0BaHUE Ui IPUTOTOBIICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopunasi pabGora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennast uHpopManus U peaju3anus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIMIT KOMIUIEMEHTApPHOCTH B PEAKLUUSAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHONM uWHGopMmauuu. l'eHeTWyeckwii KoOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKpUNIIMU: KOMIIJIEMEHTAPHOCTb,
aHTUNAPAUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue tpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsauus akTHBHOCTH T€HOB y mnpokapuor. ['umote3a omepona (®@. XKakxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eno. Perynsiys 0OMEHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, JKUBOTHbIX, pactenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yHryuu b6enxos. Cnocobst 00cmasKu 1eKkapcms.

JleMoOHCTpaL U

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

Tabmumet u cxembl:  «buocunTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm».

IIpakTuyeckas padora «Co3iaHue MOJIEIIH BUPYCay.

Tema 8. /Ku3HeHHbINH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [IpecuHrernyeckuit
(TOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEpPUOJIbI
uHTEp(Pa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmkanum — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIA M TarIOUIHBIA HAOOPBI XPOMOCOM.
['omonoruynbie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a U MPOUCXOJALIME B HUX MpoLEcChl. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsammst MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi kietoyHas TuOenb —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JleMmoHCcTpauMu

Tabmuipl u cxembl: «OKu3HEHHBIM HMKI KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MuUT0O3 B KJIETKax KOpellka
JTyKay.

JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOIpENapaTax».

Jladboparopnasi pabora «HabGmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEUIKa Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

KonTpoasnas padora Nel.

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonormueckoe  pasHooOpazue  opraHu3moB.  OIHOKJIETOYHBIE, KOJIOHHAIILHEIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KomoHuanbHbIe
OpTaHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOJISINASI, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTpOCHHsI, PYHKIHUHA U PaCTIOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. TUIbI JKUBOTHBIX TKaHEW: JIUTEIUAlbHa,
COCIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMH U PaCHOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Oprassl. BereratuBHbie U reHEepaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. yHKIIMU OpraHoOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOUYHBIX PpACTEHUW: TPOMU3Mbl M HACTHH.
JIB>KeHHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pediekc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[lutanue opranu3zmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIIETOUYHOE NUIIEBApPEHUE.
[lutaHne TO3BOHOYHBIX KWUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llurmeBapuTebHbIC
kenesbl. [lumeBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlprxarenbHasl MOBEPXHOCTh. JKabepHoe u NEroyHoe
npixanue. JIpIxaHwe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OBOJIOIMOHHOE YCIOKHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHaAsh CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISIIIAM JETKUX y TITUI M MIEKONUTAIOIMUX. Perynsius npixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucTema



IIO3BOHOYHBIX JKMBOTHBIX M u4enoBeka. Cepaue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpAIIEHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Breinenenue y opranusMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokparutenbHble Bakyoiau. Opranbl BblgeneHus. @OunbTpanus, cekpeuus U oOpaTHoe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU TeIa ¢ KPOBEHOCHOM
U BBLICIUTEIBHOM CUCTEMaMU. BplneneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI NPOCTEUIINX. 3alIMTa Yy MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
oT OosiesHed. MMmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TyMOpaldbHBIH HWMMYHHUTET.
Bpoxnéuuelii u  mpUOOpeTEHHBIM  creuu(pUYecKuii HUMMYHUTET. TeopHus KIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpO:KIEHHOI0 MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxuMocTh M peryiasuus y OpraHusmoB. Pa3npakuMocTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHui. POCTOBBIE BEIIECTBA U MX
3Ha4YCHHUE.

HepBHas cucrema u pediaekTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTJEeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednexropras mayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHasi perymsiuyss M SHIOKPHUHHAs CHUCTEMa >XUBOTHBIX M 4YelloBeka. JKeiessl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBuEe TOpMOHOB. B3auMMOCBsSI3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

IHoprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpOEHHE HACEKOMBbIX», «TKaHM pacTeHH»,
«Kopuesble cuctembl», «CtpoeHue cteOnst», «CTpoeHHe JIHCTOBOM MIaCTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venmoBekayn, «llumeBapurenbHas cucremay», «KpoBEeHOCHas cucrema,
«/IpixaTtenpHass cucrema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpinenurenbHas cucremMa», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHu», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rups», «CTpoeHHE IIaHApuKn», «BHYTpEeHHEE CTPOCHHE [107KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrtema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepBHas cucrema uenoBekay, «Peduekcy.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOIN, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIUH HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
9K3EMIUIIPhl KOMHATHBIX pPAacTeHUH, repOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IpernapaThl
KUBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuEe Uil JEMOHCTPAallMH I[MOYBEHHOTO M BO3AYIIHOI'O THMTAaHUS pacTEHH,
pacuieruieHusl Kpaxmaina ¢ OenkoB 1oj JeiicTBUeM (epMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yyeHre TKaHel )KUBOTHBIX).

JlaGoparopHas padora «/3yyeHrue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 10JIoBOe. Buibl
0ecroioro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. I[lomoBeie kneTku, wiam ramersl. Meio3z. Craaum Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pasButhe. l'ameroreHe3 'y JKMBOTHBIX. [lonoBble — kenesbl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OnnogoTBOpeHHE M AMOPUOHATIBHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHe3). DMOPHUOIOTUS — HAyKa O PA3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem amopuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunuposantnoe opodnenue. bBracmyna, munwvi
onacmyn. OcoOeHHOCTH APOOJIEHUsT MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYIISLINS).
3aknaZKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUIlaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX B3aUMOJCUCTBUN TIeHOB. BnusHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEebl.

Poct u pasButme xuBoTHBIX. I[locTamOpmonaneHbIi mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >KMBOTHBIX. @akTOpbl PETYISIMU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uesnoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE MPOLIECCHI.

PasmHoxeHue u paszButue pacteHuil. ['ametodut u crnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHM.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHuW3MOB. JIBOHHOE OIIOOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISIlIUM OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXXeHHE »HBIVIEHb», «Pa3MHOXEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE CTaJuMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHE MalicKOro
Kykay, «Pa3Butue capanumn», «Pa3Butue narymkmn», «/{BoiiHOe OIIOIOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M ABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIN LUKI MXa», <«OKU3HEHHBI MK M[anopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHHUe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUICKIETOK U CIIEPMATO30UI0B,
Mozienb «L{uKi1 pa3BUTHS JIATYHIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BbIsBIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YEHBIX B pa3BUTUM TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSL U1 CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IPU3HAK, T'OMO3MUIOTAa,
reTepO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (QeHoTurn. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAOIOTHYECKHM, IUTOTOTUYECKHI, MOJNIEKYISIPHO-T€HETUYECKHI.

JdeMoHCcTpannun

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

Tabmuie! U cxeMbl: «MeTOobI TeHETUKIY, «CXEMBbI CKpEIBaHU».

Jla6opaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeumuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB nepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzens — 3aKoH
pacieruieHus Ipu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyroliee  ckpemuBaHue.  [IpoMexXyTOUHBIH ~ XapakTep  HacieIOBaHUS.
Pacmiennienue npu3HaKkoB MPU HETIOJIHOM JTIOMUHUPOBAaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IEHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHUSl PACTEHUM, >KMUBOTHBIX M YEJIOBEKa, a TaKXkKe
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOrnom». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHHUs HaclleZICTBEHHON MH(OopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanue», «Henonnoe noMunupoBanue», «CLUEIIEHHOE HACJIeI0BaHUE
MPHU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN aJlienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl AEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUJICHUs] MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/Ipozodunay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

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

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHoTHNna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE  MpPHU3HAKH. BUIbl  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (opMUpPOBaHUM MOIUGUKAIIMOHHOU
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAU(PUKAITMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Buibl
TeHOTUITMYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYMBOCTH B CO3JIaHUU T€HETUIECKOTO pasHOOOpa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyTtanonHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUMPOBAaHHBIE MYyTalMH. SIIEepHBIE M IIUTOILIA3MATHYECKHUE MYTAIUU.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpuYrMHBI BO3HUKHOBEHHUS MyTaiuil. MyTrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX GHakmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBoCcTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KomOuHaTuBHAsT  W3MEHYHMBOCTH»,  «Meio3»,  «OmmonoTBopeHue»,  «leHeTHueckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTarmii.

OOGopynoBaHue: >KHBbIE W TepOapHBIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccinemoBaHue 3aKOHOMEPHOCTEH  Moau(HUKAIIMOHHOMN
n3MeHurBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMMa HCCIEIOBaHMUS T€HOMa YellOBeKa.
MeTonbl U3Y4YeHUS TEHETUKH YENIOBEKAa: TeHEATIOTMYeCKUi, OMM3HEIOBBIN, [UTOTeHETHIECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTHUeCKud. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM yuciie ¢ momoiubto [TIP-
ananmza. HacnencrBenneie 3aboneBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bonesnu ¢ HacneACTBEHHOM MNPEApaCIONOKEHHOCThI0. 3HAUEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. l'eHeTnueckass MpeapacroyioKeHHOCTh
YEJIOBEKa K MAaTOJOTUSM.

JleMoOHCTpan U

Tabmuner u cxembl: «Kapuortum denoBekay, «MeToabl M3yUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00I€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHE U aHATU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkACHHUE CEeNEeKIUM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KylIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HACIeACTBEHHOM m3MeHunBoctd H. WM. BaBuioBa, ero 3Hauenue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl ceneKiMoHHON paboThl. MICKycCTBEHHBIN O0TOOp: MacCOBbI U MHIUBUIYaTbHBIM.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue npou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C MIOMOIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA U OTOOP MO FEHOTHITY C MOMOIIBIO aHAN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENEKIHMOHHOW paloThl. PamuanuoHHbBIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHuEe TEHOMHOTO pENaKTUPOBAaHHS M MeTofoB pekoMOmHaHTHRIX JHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rtuOpHuan3anus. bBIN3KOPOICTBEHHOE
CKpelIruBaHue, Wik UHOpUuauHT. HepoJcTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuyuHbl. Mcmonp3oBaHue rerepo3uca B cenekiuu. OtrnanéHHas THOpUaM3anusl.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EHAs pegoNoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH U HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEINBCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHULl, Nepedosblx uoel u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

[optpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOpa3Hs KyJbTYPHBIX PAaCTCHHIN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOW W3MEHUHMBOCTH», «METOIbI CEIeKIHN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII.

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJEKIMM PAaCTEeHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JJaOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

KonTposbnas padora Ne2.

Tema 16. BuoTexHoJI0TUsI U CHHTeTHYeCKasi 0Mo10rust

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIC KYIbTYpHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaaunuoHHas OHOTEXHOJOrus: XJeOoreueHue,
NOJy4eHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpoouonornueckuii cuare3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oeska, aMMHOKUCIIOT U BATAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHANPABICHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MOIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKaHEH PaCTCHUM M >KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanus U comaTtudeckuil smOpuoreHes. lcmnosb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK M KIOHUPOBAaHUE MKUBOTHBIX. MeTOJ TpaHCIUIAHTALMK  SAEp
KIETOK. Texnonocuu 0300posnenus, KyIbMueUpOo8aHusi U MUKPOKIOHANbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI M T'€HHast MHXKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYUPOBaHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOM M T€HHOW MH)XEHEpUH. OKOJIOTMYECKHEe M JTUYECKHE NpoOJIeMbl T'€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctreHomHas mudposas menunuaa. [TIP-muaraocTuka.
MeTab010MHBINM aHaIN3, TEHOLIEHTPUYECKUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp3oBaHME CTBOJIOBBIX KIETOK. TapretHas Ttepamnusa paka. 3D-
OvomH)XeHepusi AN pa3pabOTKM  (QyHJaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTH,
CO3/7aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONpPUHTHUHIA U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpaLun

Tabmuubt u  cxembl: «/cnoiab30BaHME  MHUKPOOPTraHM3MOB B MPOMBIIUICHHOM
IPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «I eHHas MHXKEHEPUI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeust «bHOTEXHOIOTNS — BayKHENIIAs MPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

Tema 1. 3apoxaeHue ¥ pa3BuUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B OMOJI0THH
OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
W Hay4Has JnearenbHocTs Y. JlapBuHa.



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

Odopmnenue cuateTndeckoit Teopuu sBostonuu (CTD). HelttpanbHast TeOpust SBOIOIHUH.
CoBpeMeHHas IBOMIOIMOHHAsT Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, . U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl u cxemsbl: «Cucrema xuBod npupoasl (mo K. Jlunuero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHHS NPUCHOCOOICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®opMbl 60pbrObI 3a cymecTBoBaHue», «lloponbl romy6eit», «MuoroobOpasue
KyJIbTYpHBIX (hopM KamycTs», «I[loposbl JOMAaNIHUX KUBOTHBIX», «Cxema 00pa30BaHusI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUS CHHTETUUECKOM TEOPUU IBOITIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U eé pe3yJibTaThI

[Tomynsiuust Kak 3JaeMEeHTapHas eAuHULA 3BomolMH. COBpEeMEHHBbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3mMenenue reHo(oH1a NOMyIIsIliMK KaK
3JIEMEHTapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeThdeckoro paBHoBecust J[x. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHIIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
Kom0OunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUS
yacToT ayuienedl B momynauusx. Opdext ocHoBarens. IDggexm OYmMulIoUHO020 20pPabIUKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYISIAN:
reorpaduueckast (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAs).

EcrectBenHblii oTO0p — Hampaistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MOBECHUS )KUBOTHBIX.

[Tprcrioco0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKPOAIBOJIOLUMU. BoO3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u uaumoananrtauu. [Ipumeps npucrnocodaeHuit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpykrypa. BumoobpazoBaHue Kak pe3yiabTaT MUKPOIBOJIOLUU.
M3onsauuss — ximroueBoil ¢dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (9PKOJIOTUYECKOE), «MTHOBEHHOE
(momummonau3anus, Tuopuan3anus). JJIMTeTsHOCTh YBOJIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BOMIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMAapa3sUTOB U MX XO035€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

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

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTbY, «[loMysAIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJIOTHYECKAsT W3OS TOMYJISAIUA CeBaHCKON ¢openny», «l'eorpaduueckas H30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsannoHHbIe BOJIHBI YHUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0hopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIycTprabHbII MEJTaHU3M», «Kusble HCKOIIacMBbIe»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >»KXUBOTHBIXY,
«Puznonornueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BunooOpa3oBanus», «l'eorpadguueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABIIEH»,
«DKOJIOTMUYECKOoe BHMJI000pa3oBaHME BHMJOB CHHUL), «[lomuminouasl pactenuit», «KamycTHo-
peaeUHbIi THOPUI.

Ob6opynoBanue: repdapuu pacTeHHI, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu pa3InYHbIX MPHUCIIOCOOJIEHHUH, Yydena NTUI] U 3Bepeill pasHbIX BHUIOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BbIsSBICHHE U3MEHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTh.

JlaGopaTopnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! n3ydeHns MaKpodBOIOIKH. [[aIeoHTOIOrnYeCKE METOIBI U3YUEHUS IBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osomonud. CpaBHeHue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS HBOJIOIHH.
['eHeTHYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS JBOJIOLUOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBUu3Mbl. MOJIEKyIIpHO-
FE€HETUYEeCKUe, OWOXMMHUYECKME M  MaTeMaTHYEeCKHME METOJAbl HM3YUYEHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallu1 U SBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBWJjia)  3BOJMIOUMHU. [lpunyun  cmeHvl  PyHKYUU.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOLUH.

JleMoOHCTpaLun

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

TabGnuupl U cxembl: «PUIOreHETUYECKUH Psifl JIOIAan», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Puanodurs», «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3eminy», «Jlpelid koHTUHEHTOB», «PemukThl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJIOTMUHBIE W  AHAJIOTMYHBIE  OPIaHbI»,
«PynuMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeIOBEKAa W IIUMIaH3e», «lJIaBHBIE
HaIpaBJIeHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU IBOJIIOLIUN Y.

OO6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumotessl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuOreHe3 M MNaHCHEPMUS.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealmoHHM3M). I'mmoreza MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HeOpraHUYecKoi »Bomronuu. [InanerapHas (reosorndeckasi) 3BOJIOIHS.
XuMHUecKasi 3BOJIONM. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumoteza mnepBuuHoro OymboHa J[x. XousjgelHa, reHeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) m rumoresa «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTeNnbHAass U aOCONIOTHAsE  T'€OXPOHOJOTHS.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbsl oprannyeckoil 3Bostounu. [losiBneHre W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomronuss Meradbonu3zMa. Bo3HuUKHOBeHHE mepBbIX AKocucTeM. CoOBpeMEHHbIE MUKpPOOHbBIE
OMOMIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOLUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOMIOUMU BbICIIUX pacTeHUid. OCHOBHBIE apoMOp(hO3bl PaCTEHUI.
Beixon pacrenuit Ha cyumry. IlosBieHuMe CHOpPOBBIX pacTEHUMH W 3aBOCBAHHE HMH CYILH.
Cemennble pactenus. [IponcxoxeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl SBOJIIOIUHM XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIE. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMm(puOuil M penTHIIni.
[TpoucxoxaeHne MIICKONMMUTAIIUX H NTUIl. [IpuHIun kmodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HU Ha 3emiie 110 3paM U MEepUOoaM: apXxeu, MpoTepo30i, Maneo30il, ME3030M,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKux ImporeccoB. l[losBienune u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE HA ra30BBIN
cocTtaB atMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouuioro. ITpuumHel u cnencrBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKalU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLuu

[Moptpetsr: ®. Penu, JI. Cnanmnanuanu, JI. Tlactep, Y. . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuto
CcaM03apoXKJIeHHs XHU3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttansl HeopraHn4ecKon
sBosmonny, «l'eoxpoHonornyeckas mkana», «HavyanbHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuMOHOreHe3a», «CucreMa 3>KUBOM MHPUPOIBD»,
«Ctpoenue Bupyca», «Apomopho3sl pacteHuit», «PuHHMODUTH, «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIOKJIETOYHbBIE BOJIOpOCHN», «Mxm», «llanmopoTHukn», «l 0N0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPay,
«ApoMopo3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYeHucToHorNE», «PbIOBIY, «3eMHOBOJHBIEY, «[IpecMbIikaronecs», «IItusy,
«Muekonurarone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe KH3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYEeCKOr0 MUPay.

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
IIO3BOHOYHBIX JKMBOTHBIX, 4ydela NTULl U 3BEpEH, KOJUIEKUUU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKONIAEMBbIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas snaboparopHas padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u oOnucaHHME HCKOIMAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHNUS TO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl u 3anaun aHTponosioruu. MeTopl aHTPONOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKICHUU 4YelIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  uenoBeka ¢ KUBOTHBIMHU. (CuHcTeMaTHUeCKOE IOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C JKMBOTHBIMH: CPaBHHUTEIbHO-MOP(]OIOrHUEcKHe,
aMOpuoIoruYecKue, (HU3HO0IOro-0MOXMMHUYECKHe, IMoBeAeHuecKkne. OTIHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXO0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rojJ0BHOIO
MO3Ta U BTOPOW CUTHAJIBHOM CUCTEMBI.

JBuwxymue  cuibl  (QakTopel)  aHTpOMOreHe3a:  OWOJIOTUYECKHE,  COIUANIbHBIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaIuM aHTpOmNoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsSHBI (TIPOKOHCYIIHI)
Y paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu rofed. YenoBek yMenblid, NEepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemaosek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001IMii MpeoK HeaHAePTaIbCKOTO YeJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YerlmoBeK pa3syMHBIH COBPEMEHHOIO THIIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTuka v naneoreHOMuKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMJSALUSAX YEIOBEKa.
MyrtannonHsi nponecc U nonmumopdusm. [lonynasuoHHble BOIHBL, Apei( TeHOB, MUTpalys U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bosbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAsA (PKBaTOpHAllbHAs), MOHTOJIOMIHASA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IyTH pacCeJIeHWsl 4YeloBeKa IO IulaHere. EaMHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSM
OKpykatomiel cpensl. BiausHue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBeKa.

MexauciuimHapaple  MeToAbl B (u3nuyeckod  (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMS M MAJCOAHTPONOJIOTHS  YEJIOBEYECKMX  MOMYJISALUN.
buocounaneHple  uccieqoBaHMS ~— NPUPOABI  yesoBeka.  MccimenoBaHue — KO3BOJIOLUU
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpaL U



[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeTOAbl  aHTPOMONIOTUMY», «[ ONIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CWJIBI aHTPOIOIEHE3a», «OJBOIIOLNUOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanonurek», «HenoBek ymenslii», «Henoek mpaMoxoasauuiny, «JleHUCOBCKUM Y4eTI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKA,
«Pace1 uenoBekar.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalbHON KYJIbTYphl MPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KE€TaMH MTPOUCXOXKJICHUS YeJIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eloBeKa M uepena LIMMIAaH3€, MOJENb KUCTHU YeJOBEKa U
KHCTHU IIMMITaH3€, MOJEIN TOPCa IPEIKOB YEIOBEKA.

Jladoparopuasi paGora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKelieTa YeIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJaNTallUNd YETOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY KAKLIel cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skonoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBble HaOMOEHUS. DKCIIEPUMEHTH B 3KOJIOIUU: MPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKaloLeH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AILHBIH.

3HAaYeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyeloBeyecTBa C MNpUpOAoH. DOPMHUPOBAHUE 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.

Tabmunpel u cxembl: «Paznensl skogorun», «Metoasl 3koaorun», «CxemMa MOHUTOpPUHTA
OKPYKaIOIIeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBaHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTMYECKHUX  (akTopoB:  abuOTHYEeCKHe, OMOTHYECKHE, aHTponoreHHole. OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruyeckux ¢akropos. IIpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUONOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIHEKTpa Ha OpraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTeHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepnoausm.

Temmeparypa kak skojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToliknIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacteHuil K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouleHHIo K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBEHHAs!, BHYTPHOpraHU3MeHHas. DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX Cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTapHHKH, KYCTApHUYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHHE TpPAaBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THAPOOHMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS M 00pa3a KU3HHU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHIA:  KOHKYpPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduyeckue  B3aUMOACHCTBUS  (TONMHUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITIOYCHHUS.

JleMoOHCTpaLuu

Tabmuipl 1 cxeMbl: «JKonoruueckue Gaktopbl», «CBETOBOW CHEKTP», «IKOJIOTHUECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0KPOBHBIE JKUBOTHBIEY, «XO0JIIOJHOKPOBHbBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOitHoro necay», «llemu nutanusy,
«XuiHaudectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBaHue: TepObapuu pacTCHHd W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOPOB, TepOapuul  CBETONMIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4uydena MNTULl U 3Bepel, repOapuu pacTeHMM, OTHOCSIIMXCA K Trurpodpuram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIN, KOJUIEKIUH IKHUBOTHBIX,
oOHuTaOIUX B pa3HbIX Cpelax, repOapuu M KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUH IKHBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUN OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCHIOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Onojiornueckasl cucreMa.
Pons HeomHOpomHOoCTH cpenapl, pusznueckux OaphrepoB W OCOOCHHOCTEW OWOJIOTHM BHUIOB B
(bopMHPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYIAHi. OCHOBHBIE MOKA3aTEIH MOMYJISIUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAcTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKkonornyeckass CTpykTypa momymsanuu. OlleHKa YHCICHHOCTH TOMyJsiud. JlmHamuka
HOMyJSAUK U e€ perysiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JMHAMUKU
nonynsiuu. KpuBble pocTa uucieHHOCTH momynsiuud. Kpusble BbDKHMBaHUS. Perymsius



YHUCIIEHHOCTH TMOMYJSILIHMA: poiib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
OKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMmepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loreHuumaneHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsnuil. Apeanbl BUIOB. BBl M MX KU3HEHHBIE CTpaTETUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJCHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HWHBa3HMU
YyKEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. M. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTepUCTUKU Momyisuny, «[IpoctpancTBennas
CTPYKTypa mnonymsauun», «Bo3pacTHble mnupamMuasl nomymsquun», «CKOpPOCTb 3aceneHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpraHuzmMamu», «Mojens skonmoruueckord wumm J[x. W.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCEECHUIO».

Tema 9. Jxos0rus cood1mecTB. IKOJOrH4YeCKre CHCTEMBbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnm). DyHKUMOHANbHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndeckue OIOKK dKocucTeM. [10UBBI U HUIIBI B 3KOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TOKa3aTeNIN SKOCUCTEMBL. buomacca n npoaykuus. DKOJIOrH4ecKue MUpaMu bl
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHUHM U UX
OPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBHS Ha cykieccud. KinMakcHoe cooOmiecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuposHbIEe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CMvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI.  Arposkocucrema. ArponeHo3. Pazmnuus wmexnay
AHTPOTIOTEHHBIMH M MIPUPOIHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus Tropojackoi ¢dayHbl. buomornueckoe ©  XO34HWCTBEHHOE 3HAYCHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUHM  OpPraHM3MOB B
skocucteMax. Ponb kackadnoeo s¢ghghexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U  BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHU3MOB, TNOMNYJISUMA U OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUNl  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO0SUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeus. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANBHBIE TPYMNbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«IKOJOTUYECKAs] MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUupaMua OMoMacch», « IKOJIOruuecKas
nupamuaa sHeprun», «OOpazoBanue Oonotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «JKocucTema o03epa», «ArporeHos», «KpyroBopoT BemecTB U IMOTOK
SHEPruu B arpoieHo3er, «IIpumepsl ypoOIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJICKIUH HACEKOMBIX, Yydesla NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCHCTEMBI.

IIpakTuyeckasi padora «l3ydyeHue u onrcanre ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEIIKUX TTOYBCHHBIX YICHHUCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKeKkypeust «IKCKypcHsi B TUIIMYHBIN OuoreoneHos (B n1yOpaBy, O€pe3HsK, €bHUK, Ha
CYXOJIOJIbHBII MM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KocucTeMAa

buocdepa — obmerianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET WJIHM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammyeckoe paBHOBecue B Oumocdepe. KpyroBoporbl BemecTB  H
OHoreoXMMHYECKHe HUKIBI (Yriieposa, a3ota). PUTMuuHoCTh siBNeHuil B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIU: TYH/pA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, TyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOphsi. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHUBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uocepHbIX QYHKIUI.

JleMoHCTpaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmune! u cxemsl: «['eochepsr 3emnny», «KpyroBopot azora B mpupojae», «Kpyrosopor
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tynapaw, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBenubiit sec», «Ctenb», «CaBanHHay, «llycThiHDY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W HX TpUYHHBL BozjaeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arpsa3HEHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIMUITBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). Borannyeckue cajasl U 300JI0THYECKHE
MapKH.



OcHOBHbBIE IPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbI. ParnoHanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojoruueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJI00aBHBIX 3KOJOTHYECKUX KPpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpPH3UCa
U €r0 BEpOSITHbIEC OCIEACTBHSL.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontuie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IK0CUCmem u cnocovos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpCKUX U HA3EMHBIX IKOCUCTHEM.

KonTpoubnas padora Ne3.

JeMoHCTpauMu

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arpsa3HeHre Tuapocheps,
«3arpsisHeHne  1ouBbl», «llapHukOBbBI 3 dekT», «Ocobo oxpaHseMble MPHUPOTHBIC
TEPPUTOPUNY, «MOJEITH YIIPABISIEMOTO MUPAY.

O6opynoBanue: Qororpaguu OXpaHsSEMbIX pAcTeHUH U IKUBOTHBIX KpacHOW KHUTH
Poccuiickoii ®enepanuu, Kpacnoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMHUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3ylbTaTOB OCBOCHHS MPOTPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONOTHH, yeleHanpagieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JCATCIHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TPUCYIITUMH  CHUCTEME
OMOJIOTMYECKOTr0  O0pa3oBaHUs, Haluuue HNPABOCO3HAHUS  DKOJOTUYECKONW  KYJIbTYPHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIHUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH ¥ JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIHOCOOCTBYIOT IpOLlecCaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOXCHHSI K 3aKOHY W IPABOIOPSIIKY, YEJIOBEKY TPyJa W CTApIIEMY IOKOJCHUIO, B3aMMHOTO
YBOXKCHHS, OEPEeKHOTrO  OTHOIICHWUS K  KyJbTypHOMY  HACJICOUI0O W TPAJAHIHSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JTMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIlMH, IMO3UTUBHBIX BHYTPCHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEecTBa,
pacuiMpeHre KU3HEHHOTO OIbITa U OMbITa AESITENFHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WIUU  OOYYaromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOHMX KOHCTHUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXCHHWE 3aKOHA U
IIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YYEOHBIX MPOEKTOB,
pelIeHrnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM JKU3HH U OOBSICHSATH €€

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU yOEXKIECHUSAMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUCOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3a/lay, YBAKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATSIIBHOCTH;



2) NATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM IPaKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLIOE U HACTOSLIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMITHUKAM IPUPOJIBI,
JOCTH>KeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITy)KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIOCOOHOCTh OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM XU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

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

MMOHUMaHUE SMOIMOHAJIBHOT'O BO3/ICUCTBUS AKUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

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

MOHMMAaHKE U peaiu3alus 3J0pOBOro U 6e30MmacHOro odpasa KU3HH (3I0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATHH W OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUYECKOMY 3/I0POBEIO;

MOHMMAaHUE IEHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHUS AIKOTOJS,
HapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEIbHOCTb;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHalbHON JesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BAaHUIO Ha MPOTSHKEHUHM BCel
JKU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU IIes1eco00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpBl: MPUOOpETEHHE OIbITa IIAHUPOBAHUS
IOCTYIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KaIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0IMUECKUX Ipo0sIeM U IMyTel UX pellieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MpUOOpETaEMblE NPU U3YYEHUHU OMOJIOTUM 3HAHUS U YMEHUs
IpU pEHICeHUH MPOoOJieM, CBSI3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (COOII0AeHNE
IpaBUi MOBEACHMS B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEINPUATHE JEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAIOLIEH MPUPOIHON cpene,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HUX;

HAJIMYME PA3BUTOTO HKOJOTMYECKOTO MBILIUICHUS, JKOJOTMYECKOM KyJIbTyphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpakTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOM U UMTATENILCKOW KyJIBTYphl KaK CPeJICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolieM
MHUpe KaKk O €JUHCTBE NpPUPOJbI, YeJIOBEeKa U OoOllecTBa, B IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHUSl MEIMIIMHBI, CO3JIaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0JIAa U3 IN100AIBHBIX
HKOJIOTMYECKUX NPOoOsieM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISX MOBBIMIEHUS OO0IIei
KYJBTYpBl, €CTECTBEHHO-HAyYHON TIpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIMOHAJIbHOU
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB ITO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KaIOIIero MHpa M MNPOMCXOIAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUsI HAa OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS J@HHBIX C LEJIbI0 MOJyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1e€ATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMHM 1O OHOJOTMHM B COOTBETCTBHM C >KH3HEHHBIMHU
NOTPEOHOCTMU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpemmeTra «bUONOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCSA  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIICCTBO, SHEPTHUS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT WU JIpYrHe); YHHBepCalabHbIC
yueOHble JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00CCIEUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYarolIUXCs,
CIOCOOHOCTh 00yJaromuxcst HCII0JIb30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JACWCTBHUS B IO3HABATEIBHOU U
COLIMATILHOM MPaKTHKE.

B pesynpraTe u3yueHus OHOIOTMM HA YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUs Y
oOydaromerocss Oyayr copMmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHbIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe JeCTBHSI, COBMECTHAS IEATEIbHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro oO0Iero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JJOrHYeCKHUE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTyaTU3UPOBATH MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHUU MNPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTHN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHITUSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHTB PE3yIbTAaThl JICITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYyKTHBHBIC, JICAYKTUBHBIC, 110 AHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TakKKe MPOTHUBOPEUYHN pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE 1eHCTBUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] MPAKTUYECKUX 3a/a4d, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JMYHbIE BHUABI JACSITEILHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNK, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
MOHATUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe’y e€ pelieHusl, HaxOOUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHHUS;

QHIN3UPOBATh TOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
MpoECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOsactu
KU3HEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BbIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHMHAJIbHBIE MOJXOAbl U PELICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-MIOMYJISIPHOM uUTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(MOPMALMIO DPANIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoChl M TNPUMEHSATh Pa3IMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornuecko MHPpOpMaInK, HEOOXOIUMOM /1JIsi BHITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMYy TNpPEACTaBICHUS OHOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopManuell: TpUMEHATh XUMHUYECKUe, (pU3nyeckrue MU MaTeMaTU4eCKue 3HaKM U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HABaHUS U 3alUTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBgJiaieHne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHMKAIIUU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraeMoil 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JTUAJIOTA WIH TUCKYCCHH);



pacro3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI U
BECTH NIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMHU OOIIEHHS M B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
OPYTHUX JIOACH, MPOSBIATh YBAXXKUTEILHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyITUPOBATh CBOM BO3PAXKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMecTHAs1 IesATeIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYaTbHOU pabOThI TIpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
dbopM B3aMMOEHCTBYS PU peUICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHIl C yuy€TOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

MPUHUMATh LIEJIHM COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPENesATb POJM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYaIUsX,
MIPOSIBJISATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranmu3amnus:

UCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBICHUS TPOOJIEM M HMX PEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJOTHYECKHUX 3HAHUI 11€7IeBbIe U CMBICTIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOLICHUIO K XKUBOW MPUPOJE, CBOEMY 3JI0POBBI0 U 310POBBIO
OKpYKalOIlIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMMO3HABATEIBHYIO JESTEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MPpeMETa Ha OCHOBE JTMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH POPMHUPOBAHUIO M TIPOSBICHHUIO TMPOKOM APYAULIUU B PA3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIAM;



BJIAJI€Th HAaBBIKAMU I103HABATEIbHON pedUIeKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3YJIbTAaTOB JEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ceOs, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH JPYroro YeJI0BEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ysbTaThl OCBOEHUS conepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHST 00yUYarOIuXCs
Oouonornu. OHM BKIIOYAIOT: CreUU(UYECKUE sl OMONOTMM Hay4YHbIE 3HAHUS, YMEHUS W
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BB
NeSITEAbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN W MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yapTaTsl NPECTABIEHBI IO FOJaM
U3Y4EHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIK OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHbl MHpa, B IIO3HAHWU 3aKOHOB IMPUPOIBI U
pelIeHny IpodIieM palliOHAIBHOIO IPUPOIONIOIb30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolue
OMOJOrMYEeCKHEe TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, MeTadoJIu3M, IOMEeocCTas,
CaMOpEeryJIsilMsl, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornyeckue Teopun (kiaetouyHas Tteopus T. IlIBawna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeNIeHHs], YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpHHLIMIIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMBbIX B OMOJOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KHUBOTHBIX, YEIOBEKA,
MIPOLIECCOB )KU3HEAEATEIbHOCTH, MPOTEKAOIMUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYeCKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00M3M), IPEBPAILIEHUST SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mel03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOI€He3a), B3aUMOJAEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHMi, >KUBOTHBIX M YeJOBEKa M MX (YHKIHUAMH, MEKIY CHUCTEMaMH OpPraHoB M HX
GbyHKIUSAME, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd HMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeapl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKU KMBBIX CHCTEM, B TOM YHUCIIE PACTCHHIH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE pelaTh OWONIOTUYECKHE 33aJa4H, BBISBIATH MPUYMHHO-CICICTBEHHBIC CBSI3U
MEXIYy HCCIEAyeMbIMI OHOJIOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE PabOThI, COONIOIATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMynupys 1enb UCCIeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThl U JIENIaTh BBIBOIBI,

yYMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATENbCKONH paboTe Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOMIECTB, W MyOJIMYHO MPEICTABIATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIIUX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouonornu W MenWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccHoHaNbHON AeITeTbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO035HCTBA, MUILIEBON
IPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorusty B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpAa, B IO3HAHHUU 3aKOHOB
IOPUPOJBI U PEIIEHUU HKOJOTHYECKUX MPOOJIeM YeloBeYecTBa, a TakKe B PELICHWU BOIPOCOB
palMOHAIFHOTO TPUPOIONONB30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YEJOBEKY, O BKJIAJIlE POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIIOYACT OINpENeNIeHUs U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralOMUX OWOJIOTHYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouochepa), Oumonormdyeckne Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHUHTETHYeCKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJICHUSAX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMM HAy4YyHOI'O IIO3HAHUSA, HCIOJIb3YEMBbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpeHHe,



HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBIC NPU3HAKUA: BHUIOB, OHOTCOICHO30B, JKOCHCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U Ppa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYISALIUHU, TPUCIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepeIOBaHUS
HaIpaBJICHUH 3BOJIIOLMH, KPYTOBOPOTA BELIECTB U MOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMH, ABMXKYIIUMU
CHJIaMH aHTPOIOIreHE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCUCTEM U IPUCHOCOOIEHUSMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYUTEIBbHBIEC IPU3HAKH KUBBIX CUCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIMOI'€HHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIIOJIb30BAaTh COOTBETCTBYIOLIUE apryMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBa pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TIpYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTAaHHUsS, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BUJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAHHUS HPUPOIbI U
YeJI0BEUYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAyeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JJAOOPATOpHBIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1ellb UCCIeI0BaHUs, aHAJTM3UPOBATh OJYyUYEHHbIE PE3Yy/IbTAThl U A€IaTh BIBObI;

yYMEHHE y4acTBOBAaTh B y4eOHO-HCCIENOBATEIbCKON paboTe Mo OMOIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX Hay4HbIX OOHIECTB, M NMYOJUMYHO IPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAaTb TUIOTE3bl U TEOPUM O TIPOMCXOKIACHUM JKU3HH, YEIOBEKa H
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpallleHUs TI100aIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONB30BAHUS, MEIUIMHbI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHMOJIOTMYEeCKOro o00pa3oBaHHs B OpraHM3alUsAX CpPEIHEro
npogeccuoHaIbHOIo " BBICILIETO o0pa3oBaHMsL.



TEMATHYECKOE IINTAHUPOBAHHME

1 kype
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IlpakTnueckn
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl pecypebi
1 buonorus kak Hayka 1
2 JKuBble cucTeMBI U X U3yUYEHUE 1
3 XHAMHUYECKas OpraHu3anus KIeTKU 7 1
4 Ctpoenue u GyHKIMU KIETKU 4 2
5 OOMeH BelecTB U IpeBpalleHUEe YHEPTUU B 6 |
KIIETKE
6 Hacnencreennas ungopmanus u 4 i
peanmzanus €€ B KIIETKE
7 JKU3HEHHBIN [IUKIT KJIETKA 3 1 2
Crtpoenue U pyHKIIUM OpPraHU3MOB 12 1.5
9 Pa3MHoxeHue 1 pa3BUTHE OPraHU3MOB 6 2.5
10 ['eneTnka — Hayka 0 HacJIe/ICTBEHHOCTH U | 0.5
W3MEHYUBOCTH OPraHU3MOB
11 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 11 1
12 3aKOHOMEPHOCTH U3MEHUYUBOCTH 5 1
13 ['eneTuka yenoseka 3 0.5
14 Cenexuusi OpraHu3MoB 4 1
15 buotexHonorus u cuHTeTHYECKass OMOIOTHS 3 1 1




KoaunuecTBO 4acoB

JJIeKTPOHHBbIE

HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Kontpoasnbie | Ipakruueckn
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThbl
pecypcsl
16 3apoxkIeHUE U Pa3BUTHE 3BOTIOLIMOHHBIX 4
IpeJCTaBICHUN B OUOJIOTHH
17 MukposBontonus U €€ pe3ysibTaTbl 9 2
18 MaxkpoaBontonus 1 €€ pe3yabTaTbl
19 [IpoucxoxxaeHue u pa3sBUTHE KHU3HU Ha 1 L5
3emie
20 IIpoucxoxacHNE YeI0BEKa — aHTPOIIOI€HES 6 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSIX
21 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpenon
22 Opranusmsl 1 cpesia OOUTaHUS 7 1.5
23 OKoJ0rus BUAOB U NOMYJIALNAN 5 0.5
5 0 .0
24 KOJIOTHSI COOOLIECTB. DKOJIOTUYECKUE g 0.5
CHUCTEMBI
25 buocdepa — rmobansHas sxocucTema 1 1
26 UYenoBek 1 OKpyKaromas cpea
27 OK3aMeH.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 144 3 23.5




INIOYPOYHOE IINIAHUPOBAHHUE
1 kype

KounuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka Kontpoabsnbie | [IpakTnueck
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE pecypchbl
padoThI ue padoThbl
| buonorus kak KOMIUIEKCHast HAyKa U Kak 1 bubnnorexka [JOK
9acTh COBPEMEHHOTO 00IIeCTBA https://m.edsoo.ru/863ebale
) JKUBLLE CHCTe cBOMCTEA 1 bubnnorexka [JOK
WBBIC CHCTEMBI U UX CBOHCTB
https://m.edsoo.ru/863ebale
3 Hcropust OTKpBITHS U U3YyUYEHUS KIIETKU. 1 bubnunoreka [JOK
Knerounas teopust https://m.edsoo.ru/863ebale
4 XHUMHUUYECKUH COCTaB KIETKU MUHepanbHbIe 1 bubnuoreka [IOK
BEIIECTBA KJIETKH, UX OMOIOTUYECKas POJIb https://m.edsoo.ru/863ebale
Oprannueckue BEHiecTBa KIETKH — OCJIKH.
5 JIaGoparophas pabota «OOHapyxeHue 1 0.5 bubnuorexa [IOK
OEJIKOB C MIOMOIIBI0 KAYECTBEHHBIX ’ https://m.edsoo.ru/863ebale
peaKuuii»
6 CgoiicTBa, knaccudukarys 1 GyHKIIUNA 1 bubnuorexa [JOK
0eJKoB https://m.edsoo.ru/863ebale
Oprannyeckue BelecTBa KIEeTKH — bubnmuotexa [JOK
7 1
YTJIEBOIBI https://m.edsoo.ru/863ebale
Oprannyeckue BEecTBa KIETKH — bubnnoreka [JOK
8 1
JIMITA B https://m.edsoo.ru/863ebale
Hyxneunossie kucnorsl. JJHK u PHK.
9 JIaGoparopnas pabota «lccnenoBanue 1 0.5 bubnuoreka [IOK
HYKJIEUHOBBIX KHCJIOT, BBIICJICHHBIX U3 ’ https://m.edsoo.ru/863ebale
KJIETOK Pa3IMYHBIX OPTaHU3MOBY
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Crtpoenue u pynkiuu ATO. Jlpyrue

bu6mmoreka [IOK

10
nykneozuarpudocdarsr (HTD) https://m.edsoo.ru/863ebale
11| oo, Tpakrassesca paors aisyrenme 0s BuGmonesa LIOK
KIICTKHU. THYECKas T HU .
. . P 5 p yi https://m.edsoo.ru/863ebale
CBOMCTB KJIETOUHOI MeMOpaHbI»
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
[IpakTuueckas padora «M3yuenue bubnnorexka [JOK
12 0.5
JBUKEHMSI LIUTOIIA3MbI B PAaCTUTENIbHBIX https://m.edsoo.ru/863ebale
KIJIETKaX)
13 Crpocnye 1 & . bu6mmorexa [IOK
TPOCHUE U KIIUH 5
P YHICHHI AAP https://m.edsoo.ru/863ebale
CpaBHHTENbHAS XapaKTEPUCTUKA KIIETOK
14 sykapuort. JlabopaTopHas pabora | bubnuorexa [JOK
«M3yueHne cTpoeHus KJIETOK pa3InyHbIX https://m.edsoo.ru/863ebale
OpPTaHU3MOBY
ACCUMUJISIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonm3Ma. Turb oOMeHa
BemecTs. . JlaboparopHas pabora bubnuoteka [JOK
15 0.5
«3yuenue pepMeHTaTUBHOTO https://m.edsoo.ru/863ebale
paciienyieHust epoKCuIa BoI0poa B
PaCTUTENBHBIX M )KUBOTHBIX KJIETKAX)
16 ABTOTpOGHBINH TUII OOMEHA BEILIECTB bubnnorexka [JOK
doTrocuHTE3 https://m.edsoo.ru/863ebale
, XgMOCI/IHTGS. Hf(;};izop;gs{ (ia6OT; ) )s Butmmorexa LOK
aBHEHHE TI B ()OTOCHHTE3a U .
P pon https://m.edsoo.ru/863ebale
XEMOCHHTE32)
18 AHa’po0OHBIE OpraHu3Mbl. ASpOOHbIE bubnuoreka [IOK

opranusmsl Buaer 6poxenus.

https://m.edsoo.ru/863ebale
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PeaKHI/II/I MAaTpUYIHOI'O CHHTC3a

bu6mmoreka [IOK

19
Tpanckpunius — MatpudHbiid cuate3 PHK https://m.edsoo.ru/863ebale
20 Tpancnsauus u e€ 3Tanbl
Bupycbl — BHekseTOUHbIE (OPMBI )KUZHU U
0 T
S e — s
P A 8 Py ' https://m.edsoo.ru/863ebale
BupycHsle 3a0051eBaHUS YeIIOBEKa,
KUBOTHBIX, PACTCHUH.
bu6mmorexa [IOK
22 H 0
AQHOTEXHOJIOTHH B OMOJIOTUU ¥ MEULINHE https-//m.edsoo.rw/863cbale
7 JKU3HEHHEBIN UK KIETKA bu6mmoreka [IOK
Jlenenue KIETKH — MHTO3 https://m.edsoo.ru/863ebale
24 KontponsHas padora Nel 1
Tunel knetok. KapruokuHes U IUTOKUHES.
)5 JlabopaTtopHas pabota «Habmonenue | bubnuoteka [JOK
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa https://m.edsoo.ru/863ebale
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
O T
o | o e e T s
P ’ p . PHAAD . ’ https://m.edsoo.ru/863ebale
«3yueHune TkaHe pacTeHHID»
T .
27 | Mabopatopwas pabora «Hsyscrne manci 0.5 bubmorexa LIOK
paropiaip i ' https://m.edsoo.ru/863¢bale
KUBOTHBIX)»
O .C . JIab
28| paora clayacae oprarion erioRoro 0s buGmorexa LIOK
P i P i ’ https://m.edsoo.ru/863ebale
pacTeHus»
29 [Tutanue opranuszmos [luieBapuTeabHas bubmuoreka [JOK

CUCTEMA YCJIOBCKA

https://m.edsoo.ru/863ebale
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Hprxanue opranu3moB Jlpixanue

bu6mmoreka [IOK

30 IO3BOHOYHBIX KMBOTHBIX U Y4EJI0BEKA https://m.edsoo.ru/863ebale
31 TpaHCIOPT BELIECTB YV OPraHU3MOB bubmorexa HOK
p pT Belll yop https://m.edsoo.ru/863ebale
39 KpoBeHocHas cucreMa o3BOHOYHBIX bubmuorexa [IOK
’KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863ebale
33 Brinenenue v opranu3sMosn bubmorexa HOK
a yop https://m.edsoo.ru/863ebale
34 3ammra y opraHu3sMoB bubmorexa HOK
= yop https://m.edsoo.ru/863ebale
35 MMmyHHasg crucTeMa yeiloBeKa bubmorexa HOK
yH https://m.edsoo.ru/863ebale
PazgpaxxuMocTs u peryisus y bubnnorexka [JOK
36
OpPraHHU3MOB https://m.edsoo.ru/863ebale
I'ymopasibHast perysinus U SHI0KpUHHAs bubnnorexka [JOK
37
CHCTEMA JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863ebale
38 DopMBI pa3MHOKEHUSI OPraHU3MOB bubmorexa HOK
OPMPBI PASMIONRE op 3MO https://m.edsoo.ru/863ebale
bu6mmoreka [JOK
39 I1 Meii
O/TOBOC PASMHOMCHHE VICHO3 https://m.edsoo.ru/863ebale
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas paborta bubnnorexka [JOK
40 0.5
«M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha https://m.edsoo.ru/863ebale
TOTOBBIX TIperapaTax»»
41 WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB — bubnnoreka [JOK
OHTOT'€HE3 https://m.edsoo.ru/863ebale
42 Poct 1 pa3BuTHE KUBOTHBIX. 0.5 bubmuorexa [JOK
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JlaGopartopHas padota «BreisiBieHue
MIPU3HAKOB CXOCTBA 3apO/bIIIeH
MTO3BOHOYHBIX KHUBOTHBIX

https://m.edsoo.ru/863ebale
bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

PasMHOkeHUE U pa3BUTHE PACTCHUIA.

bu6mmoreka [IOK

43 JlaGopaTopHas pabora «CTpOGHI:Ie OpraHoB 0.5 https://m.edsoo.ru/863cbal e
Pa3sMHOXEHHUS BBICUIMX PACTCHUI»

44 Hcropus cTaHOBIIEHHS U pa3BUTHUSA bubnnorexka [JOK
TEHETUKH KaK HayKH https://m.edsoo.ru/863ebale
OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETUKH.

45 JlaboparopHas padota «J/lpo3odrmia kak 0.5 Brbmiorexa LIOK

. https://m.edsoo.ru/863ebale
O00BEKT TeHETUUYECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTU HACTIEAOBaHUS
pu3HaKoB. MoHOrubpuaHOE

46 CII()peHII/IBaHI/Ie. HpaKTE‘{SCKaSI pabota 0.5 Brbmiorexa LIOK
" https://m.edsoo.ru/863ebale

W3yyenue pe3ynbTaToB MOHOTHUOPUIHOTO
CKpEeIMBaHUs y 1po30(uis!"

47 [uTonornyeckue 0CHOBBI MOHOTHOPUIHOTO bubnnorexka [JOK
CKpEIIMBAHUS https://m.edsoo.ru/863ebale

43 Ananusupyroniee ckpeniuBanue. Hermomnnoe bubnuorexa [IOK
JOMUHHUPOBaHHE https://m.edsoo.ru/863ebale
JIurnbpuiHoe CKpenBaHme.

49 [IpakTuyeckas padora «M3yueHnue 0.5 bubnuoreka [IOK
Pe3yabTaTOB TUTUOPUIHOTO CKpPEIIMBAHUS https://m.edsoo.ru/863ebale
y Ip030(QUITBI»

50 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO bubnuoreka [IOK
CKpEeLIBaHUs https://m.edsoo.ru/863ebale

bubmuoreka [JOK

51 CueneHHOe Hacle0BaHUE IPU3HAKOB

https://m.edsoo.ru/863ebale
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bu6mmoreka [IOK

52 XpOMOCOMHas TEOpUsI HACTEICTBEHHOCTH hitps-//m.edsoo.ru/863cbal e

bubmuorexa [JOK

>3 Tenieria nona https://m.edsoo.ru/863ebale

54 I'eHoTHI KaK 1€IOCTHAS CUCTEMa bubmiorexa LOK

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

55 ['eneTnyeckuii KOHTPOJIb PA3BUTUS bubnnoreka [JOK
pacTeHuM, )KUBOTHBIX U YETIOBEKA https://m.edsoo.ru/863ebale

56 H3meHunBOCTh MpU3HAKOB. Bubl bu6nmoreka [IOK
W3MEHUYHUBOCTH https://m.edsoo.ru/863ebale

57 MoaudukamoHHass K3MEHYUBOCTh bubmorexa [OK

https://m.edsoo.ru/863ebale
BaprannoHHBIN psa U BapUallMOHHAS
kpuBas. JlaboparopHas padota

58 «MccneqoBanne 3aKOHOMEPHOCTEN 0.5 bubnuoteka [JOK
MOAU(PHUKAITIOHHON U3MEHUYNBOCTH. https://m.edsoo.ru/863ebale
[TocTpoeHue BapHaIliOHHOTO psija U
BapHalMOHHOW KPUBOM»

59 ['enoTHTIMUECKast K3MEHYNBOCTb. bu6mmoreka [IOK
KomOnHaTHBHAs N3MEHUYHMBOCTD https://m.edsoo.ru/863ebale
MyTtannoHHasi HK3MEHYUBOCTb.

[IpakTnueckas pabora «Myrtauuu y bubnnoreka [JOK

60 0.5
Ipo30¢uiIbl (Ha TOTOBBIX https://m.edsoo.ru/863ebale
MUKpOTIpenaparax)»

61 I'eneruka yenoseka. [IpakTuueckas padota 0.5 bubnnoreka [JOK
«CocTaBieHrE U aHAIU3 POJOCIOBHOI https://m.edsoo.ru/863ebale

6 MeTtoapl MEIUIIMHCKON T€HETUKU bu6mmoreka [IOK

3HayeHne MEIUIIMHCKON TCHETUKHU B

https://m.edsoo.ru/863ebale
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IpeaAOTBPAIICHNHN U JICHCHUU I'CHETUYCCKUX
3a00/I€BaHNH YeI0BEKa

bubmuorexa [JOK
63 K oora Ne2 1
OHTPOJIbHAL paboTa https://m.edsoo.ru/863ebale
OCHOBHBIE TIOHSTHUS CEIEKINH.

64 JlaboparopHas pabota «/3ydeHnue copToB 0.5 bubnmoreka [JOK
KYJIbTYPHBIX PACTEHUH U IOPOJI AOMAIITHUX ' https://m.edsoo.ru/863ebale
JKUBOTHBIX)

M i1 pab .
e s
patoprai p . i A ’ https://m.edsoo.ru/863ebale
CEJICKIINH PACTCHHI
I I BuGaorera LIOK
P . p https://m.edsoo.ru/863ebale
«IIpuBUBKa pacTeHHI»

67 CoxpaHeHue, U3yueHHE U UCIIOJIb30BaHUE bubmuoreka [JOK
TEeHETUYECKUX PECYpPCOB https://m.edsoo.ru/863ebale
b

68 | nponnozcras, Tpaxrisecxas pabors 05 BuGmorera LIOK

p a P p ’ https://m.edsoo.ru/863ebale
«M3ydeHnne 00beKTOB OMOTEXHOIOTUIY

60 OCHOBHbBIC HAINIPABIICHUS] CHHTETUYCCKOM bubmuorexa [JOK
ouooruu https://m.edsoo.ru/863ebale

70 XpoMOCOMHAs U reHHas HHXKEHEPHUT bubmiorexa HOK

p P https://m.edsoo.ru/863ebale
buo OK

71 MenuiuHCcKHe OMOTEXHOIOTHH nommoreka L

https://m.edsoo.ru/863ebale
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No KoaunuecTBO 4acoB Jata
DJieKTpoHHBbIE IU(POBLIE
n/ Tema ypoka KonrTpoabubie | IlpakTuueckue | H3Yy4YE€HH
Bcero o0pa3oBaTe/bHbIE Pecypchl
n padoThI padoThI s
bubmuoreka [JOK
72 C) 4. 1
pomonHoHHas Teopis . Jlapaiiia https://m.edsoo.ru/863ebale
7 JIBrKy1IME CUIIBI HBOJIFOLIMM BUJIOB 110 | bubnnorexka [JOK
Y. lapBuny https://m.edsoo.ru/863ebale
bopr0
74| corccrmensuit  nerycerneni 1 bimorera LIOK
4 https://m.edsoo.ru/863ebale
oTOOop
DopMHUpPOBAHUE CUHTETUYECKON bubnuorexa [IOK
75 1
TEOPHH 3BOJIOLINH https://m.edsoo.ru/863ebale
76 DTarbl HBOIIOIIMOHHOTO Tpolecca: I bubnuotexa [JOK
MUKPO3BOIIOLHUSA U MAKPOIBOIIOLUS https://m.edsoo.ru/863ebale
77 [Tomynsiuust — 31eMeHTapHast | bubnnorexka [JOK
€IMHMIIA DBOJIIOLUH https://m.edsoo.ru/863ebale
3akoH reHeTquCK?ro paBHOBECHS BuGmiorexa [IOK
Jx. Xapau, B. Baitn6epra.
https://m.edsoo.ru/863ebale
78 JlaGopaTtopHasi pabota «BrisBiieHne 1 0.5
W3MEHYHBOCTH Y 0COOEH OJTHOTO bubmmorexa LOK
Y A https://m.edsoo.ru/863ebale
BUJIA»
bu6mmorexa [IOK
79 6) 1
JICMCHTAPHBIC (PaKTOPbI JBOIOL M https://m.edsoo.ru/863ebale
EctectBenHsbIit 0oTOOp — bubnmoreka [JOK
80 . 1
HaIpaBJISIOMUNA (PaKTOP IBOITIOIUAN https://m.edsoo.ru/863ebale
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HpI/ICHOCO6J'ICHHOCTI) OpraHu3MoOB KaK
PE3yIbTaT MUKPOSBOJIOHH.

bu6mmoreka [IOK
81 Jlab 0 151 0.5
abOpaTOpHas pabota « SWeHvHe https://m.edsoo.ru/863ebale
apoMop(}030B U UAMOAAANITALUHN Y
pPacTEHUN U KUBOTHBIX»
[Tpumeps! mpucnocoOIeHUH y
OpraHu3MoB: MOP(OIOTHYECKHE,
0
o | D oo s
MOBE/ICHYCCKUE. TOpHAs .
A patop https://m.edsoo.ru/863ebale
pabora «IIpucnocobnenus
OpPTaHW3MOB M HX OTHOCHTEIIbHAS
11E€JIECO00PA3HOCThY
Bun, ero kputepuu u CTpyKTYypa.
JlaGopaTtopHast pabota «CpaBHEeHHE bubnuorexa [JOK
83 0.5
BUJIOB 110 MOP(OJIOTUYECKOMY https://m.edsoo.ru/863ebale
KPUTEPHIOY
Bunoo6pasoBanue kak pe3ynbTar bubnnorexka [JOK
84
MUKPO3BOIIOLUU https://m.edsoo.ru/863ebale
M .
85 H;;(:;)I::s;iﬁzgmne METOJIbI Bubmiorexa LIOK
A https://m.edsoo.ru/863ebale
W3YYCHHUS IBOJTFOIHH
Buoreorpaduueckue MeTos1 bubnmnoreka [JOK
86
U3y4EHHsI SBOJIIOLIUU https://m.edsoo.ru/863ebale
OMO -
§7 | opiorormccrae meronst myacan Bumorer LIOK
P A i https://m.edsoo.ru/863ebale
HBOIIOLIUU
28 MonekynspHO-TeHETUYECKUE, bubmuorexa [JOK

OMOXMMHUYECKUE U MAaTEMaTUUYCCKUE

https://m.edsoo.ru/863ebale
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MCTOJbI U3YUCHHA SBOJIIOLIUHU

89 OO01re 3aKOHOMEPHOCTH 3BOJIIO bubmorexa HOK
" HOMEPHOCTH DBOJIIOIIUU
t P i https://m.edsoo.ru/863ebale

90 HayuHble runoTe3sl NpOuCX 0K ACHUS bubmuorexa [JOK
KU3HH Ha 3emiie https://m.edsoo.ru/863ebale
OCHOBHBIE 3Talbl HEOPTAHUYECKOM bubmuorexa [JOK

91
3BOJIIOLUU https://m.edsoo.ru/863ebale

9 r bubmuoreka [JOK

UTIOTE3bl 3aPOXKACHUS KUZHU
ORI https://m.edsoo.ru/863ebale
HcTopus 3eMian u MeToibl €€

93 uzyuenus. JlaboparopHas pabora 0.5 bubnnorexa [JOK
«M3yueHue u omucaHue UCKOMaeMBbIX ' https://m.edsoo.ru/863ebale
OCTaTKOB JJPEBHUX OPTaHU3MOB)

94 HavanbHble 3Tansl opraHn4ecKon bubnnorexa [JOK
HBOJIIOLIUN https://m.edsoo.ru/863ebale
OCHOBHBIE ITaITBI YBOJIOIUH
pactutensHoro mupa. [lpaktnueckas bubnuorexa [JOK

95 . 0.5
pabora «3yuenue ocobeHHOCTEMN https://m.edsoo.ru/863ebale
CTPOCHUS PACTCHUU PA3HBIX OTAEIIOB)

OCHOBHBIE 3TaNbl YBOTIOLINHT bubmuorexa [JOK

96
KUBOTHOT'O MUpa https://m.edsoo.ru/863ebale
DBoJIOIUS KUBOTHBIX. [IpakTrueckas

97 5 HI/I 5 P . 0.5 bubmuorexa [JOK

abora «M3yuenune ocoOeHHOCTEN .
p i https://m.edsoo.ru/863ebale
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)
Pa3BuTHe )xn3HM Ha 3eMie 10 3paM U bubnuoreka [IOK

98
nepuoiam https://m.edsoo.ru/863ebale

99 MaccoBble BBIMUpPaHHS — bubnmoreka [JOK
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OKOJIOTMYE€CKHUE KPU3HCHI ITPOIIIOTO

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

CoBpeMeHHbBIN IKOJIOTUYECKUM

bubmuoreka [JOK

100
KPHU3HUC, €ro 0COOCHHOCTH https://m.edsoo.ru/863ebale
A — € €
01 | Pasarrve mpecrannonito BuGanorera LIOK
pea https://m.edsoo.ru/863ebale
MIPOUCXOXKICHUN YEIIOBEKA
MecTo 4enoBeKa B CUCTEME
. JIab
102 | pabora Alaysenne ocoSennocteli 05 BuGaworera LIOK
p yi ’ https://m.edsoo.ru/863ebale
CTPOCHUS CKEJIeTa YeJIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUECM))
103 JBH>KyIllME CHIIBI aHTPOIIOrEHE3a bubmmoreia LIOK
y p https://m.edsoo.ru/863ebale
C 3]
H p https://m.edsoo.ru/863ebale
AHTPOTIOTEHE3e
105 OCHOBHBIE CTaAUU AaHTPOIIOTEHE3A bubmorexa [TOK
g p https://m.edsoo.ru/863ebale
106 DBOJIIOLUS COBPEMEHHOT'O YEJIOBEKA bubmmorexa [TOK
I P https://m.edsoo.ru/863ebale
q I
107 | paora dHaysenne sonorcciy. 0 BuGmorera 11K
P . i ) https://m.edsoo.ru/863ebale
aanTaluil 4eI0BEKa»
108 3apokIeHue U Pa3BUTHE DKOJIOTHU bubmiorexa HOK
PO p https://m.edsoo.ru/863ebale
M . JIab
eToJ161 SKosorun. JlabopaTopHas BuGmrorexa OK
109 pabora «/3yueHue MeTo10B 0.5

9KOJIOTHYECKHX HCCHCHOB&HHﬁ))

https://m.edsoo.ru/863ebale
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110

3HauyeHNE YKOJIOTUUESCKUX 3HAHUM I
qeJ0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

111

Okonoruyeckue HakTopbl

bubmuorexa [JOK
https://m.edsoo.ru/863ebale

112

Abuotnueckue paxkropsl. CBeT Kak
9KOJIOTHYECKUH (pakTop.
JlaGopaTtopHnast pabota «BrlisiBieHne
PUCTIOCOOIEHUI OpraHU3MOB K
BJIMSIHUIO CBETa»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863ebale

113

AbGuotnueckue GpakTOpHI.
TeMneparypa Kak 3KOJIOTHYECKUI
daktop. JlaboparopHas padota
«BpIsBICHUE TPUCTIOCOOICHHI
OpPraHU3MOB K BIIUSHUIO
TEMIIepaTypbI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

114

Abuotnueckue pakropsl. BiaxHocTh
KaK 9KOJIOTHYECKUH (aKTop.
JlaGoparopHas paboTa
«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHHi U3 pa3HbIX MECT OOUTaHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

115 Cpenpl OOUTaHUS OPraHU3MOB bubmorexa LOK
ped P https://m.edsoo.ru/863ebale
bu6mmorexa [IOK
116 b
HOTOTHHECKIE PHTMBL https://m.edsoo.ru/863ebale
bu6mmorexa [IOK
117 b
MOTHYECKHE (GaKTOpE! https://m.edsoo.ru/863ebale
DKOJIOTHYECKUE XaPAKTEPUCTUKHU bubnmoreka [JOK

118

MOImyJIaunu

https://m.edsoo.ru/863ebale
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119

OcHoBHBIE TTOKa3aTeNN MOMYJISALIHUN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pacTHAs
U TI0JIOBasi CTPYKTYpa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

DKOJIOrM4ecKasi HuIIa BUa.
JlaGopaTtopHnas pabota

bu6mmoreka [IOK

120 «IIpucmocobsieHnst CeMsiH PaCTeHHH K https://m.edsoo.ru/863ebale
pacceneHuIo»
121 3aKOHOM?pHOCTI/I MOBEICHUS U bubnuorexa [JOK
MUTPALMH )KUBOTHBIX https://m.edsoo.ru/863ebale
122 Coo011ecTBO OpraHu3MOB — bubmmoreka [JOK
OuoLEeH03 https://m.edsoo.ru/863ebale
123 DKocucTema Kak OTKpbITasi cucTeMa Brbmiorexa LIOK
https://m.edsoo.ru/863ebale
124 KpyroBopor BeniecTs u noTok bubnuorexa [IOK
DHEPrUH B SKOCUCTEME https://m.edsoo.ru/863ebale
125 DKOJIOTMYECKUE TUPaMUIbl bubmorexa HOK
https://m.edsoo.ru/863ebale
bubnuorexa [JOK
126 N3menenust cooOIECTB — CYKIIECCUU https-//m.c dscli).ru 1363cbale
bubmuorexa [JOK
127 HpHPOZHEIE SKOCHCTEME. https://m.edsi.ru/863€bale
128 AHTpPOIIOT€HHBIE YKOCUCTEMBI Bubnmorexa HOK
https://m.edsoo.ru/863ebale
MexaHu3mbl BO3IEUCTBUSA
129 | cyboprasmsmeow, oprasmaveion Bumorer LLOK

MOMYJSIIIMOHHOM U SKOCHCTEMHOM
YPOBHSIX

https://m.edsoo.ru/863ebale
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buochepa — obmennanerapHas

bu6mmoreka [IOK

130 o0ououka 3emiu 1 https://m.edsoo.ru/863ebale
VYuenne B. U. Bepnaackoro o
131 1
ounocdepe
132 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmuoreka [IOK
ounocdepsr https://m.edsoo.ru/863ebale
133 KpyroBopoTs! BeniecTB u 1 bubnunoreka [JOK
OMOreOXMMHUYECKHUE LIUKIIBI https://m.edsoo.ru/863ebale
134 3oHanbHOCTH Ouochepbl. OCHOBHBIE 1 bubnnoreka [JOK
OHOMBI CyIIN https://m.edsoo.ru/863ebale
135 YcroitunBocTh Orocheps 1
136 DKOJIOTHYECKUE KPUZHUCHI U X | bubnuotexa [JOK
HPUYMHBI https://m.edsoo.ru/863ebale
BosneiicTBue uenoBeka Ha 6uochepy
137 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA | bubnnorexka [JOK
pacTUTEIbHBIN U )KUBOTHBIN MUD https://m.edsoo.ru/863ebale
138 1 1 bubmuorexa [JOK
KonTponbnas padota Ne3 https://m.edsoo.ru/863ebale
139 IIpoMeskyTOUHasi aTTeCTALHS. 6
Koncynbranus 2
144
DK3aMeH. 4
OBLIEE KOJIMYECTBO YACOB I1O 144 235

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. A.A. Kamencknii, E.A. Kpukcynos B.B. Ilaceunuk. buonorus. O6mas 6uomorus. 10-11
kiaccsl. «Jpoday, 2020r.

2. B.b.3axapoBa, WN.b.AradonoBa, B.M.Cupornazosa (nmuHus H.U.Conmna) «OO6mas
ounonorus. ba3oBelii ypoBeHBb»: YueOHHMK s oOmieoOpas. yueO.3aBeaenmit. — M.: [Ipoda,
2020.- 368c.

3. Koncrantunos B.M., PezanoB A.I'. buonorus. VY4eOHUK 1  CpeIHETO
npodeccuoHabHOT0 00pa3oBanus. — M.: Akagemus, 2020r.

4. B.b.3axapos, C.I'MamontoB, H.l. Conun. OO6mias Ouonorusi. 10 — 11 kiacc B nBYyX
yacTsax/moa.pen. npod. 3axapora B.b. M.: lpoda, 2020

5. O6mas ouonorusi: Yue6. [Jms 10-11 ki obmeobpazosar. Yupexnenuit/ [.K. benses,
I[I.M. boponun, H.H. BoponioB u ap.; nox pea. JA.K. bensesa, ' M. Hdpimuiuna. - 4-e usm.,
nepepad. - M.: Ilpocsemenue, 2020

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. A.A. Kamenckuii, E.A. Kpukcynos B.B. Ilaceunuk. buonorus. O6mias 6uonorus. 10-11
kiaccol. «JIpoda», 2020 r.

2. B.b.3axapoBa, W.b.AradonoBa, B.M.CuBornazoBa (muuusi H.U.Conmna) «OOGmas
6uonorus. ba3oBelii ypoBeHb»: YueOHUK s oOmieoOpas. yueb.3aBeaenuit. — M.: [Ipoda,
2020.- 368c.

3. KoncrantunoB B.M., PeszanoB A.I'. buonorus. VYueOHUK I  CpPEIHETO
npodeccuoHabHOr0 00pa3oBanus. — M.: Akagemus, 2020r.

1. B.b.3axapos, C.I''MamonTtoB, H.1. Conun. Ob6mas Oumonorusi. 10 — 11 kmacc B
IBYX yacTsax/mon.pen. mpod. 3axaposa B.b. M.: JIpoda, 2020
2. O6mmas 6uonorus: Yue6. Jlns 10-11 k1. o6meo6pazosar. Yupexnenuid/ JI.K. bensies,

[1.M. boponun, H.H. Boponuos u ap.; nox pea. .K. bensesa, I'.'M. JlpiMmimnna. - 4-e usm.,
niepepad. - M.: IIpocsemenue, 2020

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http:/scool-collection.edu.ru/

Hayunas cetp. www.nature.ru

TponuHka B 3arajiounblii Mup. www.biodan.narod.ru

I'ocynapcTBeHHBIH JapBUHOBCKMIA My3eld. http:/www.darwin.museum.ru

DneKTpoHHAas WUTIOCTPUPOBaHHAs SHIMKIONEus «KuBbIie cymecTBayhttp:/ www.livt.net/
MIIP Poccuu. http://www.mnr.gov.ru/

[TouckoBslii cailT no sHTOMOO0TUY. http://www.entomology.narod.ru

Dk30THYECKas 30070Tus. www.aib.ru/~loki/zoolog/zoo.htm

Mup pentunuii. www.insect.narod.ru/

Pacturensublif Mup. http://forestplant.msk.ru/
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