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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konunenmuu mnpernogaBaHUs
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYUHBIE MPEAMETHI».
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpeIHHUM MPOPECCHOHATBHBIM U BBICHIMM oOpa3oBaHueM. B To xe Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTaren
00y4aromuxcsi U CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4dHOTO 3HAHWA,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOJIEHHOM ypoBHE, OTIpeIeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€H, JIOTMKK Yy4eOHOIro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEeM OHOJOTMU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (HOPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHU3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled MNpupogHOol cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
JESTENIbHOCTH OOYYaloIIMXCsl MO0 OCBOCHHUIO COJEp)KaHUS OWMOJIOTMYECKOro Oo0pa3oBaHUsA Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpEeHUe U yriyOlieHne 3HaHui
oOydJaromuxcsi O JKUBOM TMPHUPOJE, OCHOBAX MOICKYISIPHOH W KIETOYHOW OUOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIONIMXCS K IMOCIEAYIONIEMY MONy4eHUI0 OWOJIOrMYecKoro oOpa3oBaHHS B
By3aX M OpPraHM3aIHsIX CPEIHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, TMOJYYECHHBIX MPU H3YYCHHH OOYyJAIONTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kmaccax 3Tv 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTrHYecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMONIOTHH, aKTYyaJU3UpPYIOTCS 3HAHUS OOydYalolmuxcs MO OOTaHUKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKMX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKJIATHBIX aCIEeKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHUS M Pa3BUTHS TOW WIM WHOU
oOnacTu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€XkHBIX YUYEHBIX B PELICHUE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
Oo0y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikenue neiau u3ydeHus: yuyeOHoro mpenmera «buosorus» Ha yriryOa€éHHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYYalOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSIX, KOHLEMNIMAX, IMIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBUIIax,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIEHHE  oOydyaromuxcs ¢  METOAaMH  TO3HAHUS  KMBOH  TIPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoJNOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMHU  CaMOCTOSTENBHOTO  NPOBEICHHSA
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlaboparopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIB30BATHCSA OMOJIOIMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOCH JCATENHHOCTH 10 OTHOUIEHHWIO K OKpPYXKAaIomed MPUPOIHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOTO XapakKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyuyHble OTKpPBITHS B 00JacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEN OMOJIOrMYecKOro HCCIeOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B IPUPOJE, OXPaHbl BHJIIOB, ASKOCHUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMM MHTEpECaMH M TMOTPEOHOCTIMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NpU OOy4eHHH OWOJIOTMM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNieNIAeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuaackui, WU. II. IlaBnoB, . U. Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

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

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer uydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJISPHBIMA, KIETOYHBIM, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromniye »KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONH M HE3aBHCHUMOM
nepemeHHoil. IlmanupoBanue »skcnepumenrta. [loctaHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHHUS PE3yJIbTAaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE MPU3HAKK >KU3HM», «bHOJIOrHYECKHEe CHCTEMBI,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonieno3y», «buocdepa», «MeToabl U3YUECHUS KUBOU MIPUPOIBD».

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3TUYHBIX METOJOB MPU M3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-(QyHKIMOHAIbHAS €IUHULA >KUBOTO. VICTOPHST OTKPBITHSA KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOJ  MEUYCHbIX AaTOMOB, AuddepeHnHanbHOe  IEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

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

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPUTENS], pPEareHTa, ydacTue B CTPYKTYPUPOBAHHUM KIIETKHM, TEIUIOPETYIISLUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonornueckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenPUPOOHBIX AHATLO208.

JleMoOHCTpaL UK

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

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuner u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHoOBbIE KUCIOTHI», «CTpoeHrne MoJeKyabl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

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

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutonnazma. I{utozons. Llutockener. J[Bmkenue uuTomnazMbl. OpraHOUIbl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm nanpasnenus 6enkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W miacTul. llepBuuHble, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHuiti mpancnopm.

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

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKN», «CTpOeHUE pacTUTENBbHON KieTkn», «CTpoeHre MUTOXOHIpUM», «Sapo», «CTtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

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

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespaieHue ATD B 0oOMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xmopomactoB B mporecce portocuHTe3a. CBeToBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKkTepuH. 3HAUEHUE XEMOCHHTE3A.

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

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYEcCKOro oOMeHa. [loAroToBUTENbHBINA HTarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

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

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

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaasbl)».



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

JlaGopaTopHnas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amus HacleNCTBEHHOW WHQpOpMANUU. [ €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

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

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T'€HOB y IpokapuoT. ['mmore3a omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3abosneBaHus ueioBeka, KUBOTHbIX, pacrenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nwmki, ero mepuoisl u perymanus. Murepdaza u muto3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perummkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM U TarjouIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

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

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubOenb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «OKU3HEHHBIM LUK KIETKH», «MuT03», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

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

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

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

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJIHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBareibHas, IOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COCIMHUTENbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIHH U pPacroNOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

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

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)K€HHE MHOTOKJIETOYHBIX pACTEeHUH: TpPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[utanue opranu3zmoB. [lormomieHre BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBApPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius neixanus. /[prxarenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS ~ CTPOEHUSI  KPOBEHOCHOH  CHUCTEMbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl paOOTHI OPraHoB BblAeseHUs. CBs3b OJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MMmmyHHas cucrema dYenoBeka. KIleTOYHBIH M TymMOpajabHBII HMMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bpo>XIEHHOTO UIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0XHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y KMUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropmMoOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €EMKOCTH JIETKUX, MEXaHNW3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

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

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem amopuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJIbIINIeBbIe JUCTKH (TaCTPYJISALINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BiusHue Ha
AMOPHOHAIILHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronornueckoe 3HaueHUE MPSMOrO M HENPSIMOIO Pa3BUTHUS, UX PAaCIPOCTPAHEHUE B IIPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoeHue u paszButue pacteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryasiiuyd OHTOT€HEe3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIIEpMaTO30Uaay,
«OCHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIH LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnasi paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (eHOoTHI. OCHOBHBIE METOJbI TEHETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

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

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

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpu1oB mepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3akoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIIEHNUE CLEIUICHUS MEXAy F'eHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEAEHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTrmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK 1 OPraHU3MOB.

JleMoOHCTpan U

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTrka nonay, «Kapuorum denoBekay, «Kapruotumn apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIJIEHUs] MPU3HAKOB, MOJENb JUI JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOIO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJICTBEHHAsl U HACJIE/ICTBEHHAsI.

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

['enotunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

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

JleMoHCTpan U

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YelIOBEKay», «BUIbI MyTaIuii».

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

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAlMOHHOM KPUBOM».

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

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl M3YYEHUS TEHETUKH YETIOBEKAa: FeHEaIOTUYECKU, ONM3HEIOBBIN, IUTOTCHETUICCKHA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM uuciie ¢ noMounpio [11P-
ananmza. Hacnencrennbie 3a0051eBaHus YelloBeKa. [ €HHBIC H XpPOMOCOMHBIEC OOJIC3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKHX 3a00JICBaHUN YeJoBeKa. MEIMKO-TeHETHYECKOe
KOHCYyJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETUYECKOro Ipy3ay. ITUUECKHUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenbl. ['eHeTuyeckas NPeApacroyioKEHHOCTh
YeJIoBEKa K MaTOIOTHSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotunm denoBekay, «MeToabpl M3yYCHHsS] TCHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00I€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHUE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M cenekius. 3apoXkJAeHUE CeNeKIUM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JlaHMM COPTOB pACTeHUH H TOpoJa IKMBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJICKIIMOHHOM PabOTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JIHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepHalia Jijisl CEJIEKINH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTMIKEHHS CENIEKIIMU pacTeHUN U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu cenlbCKOX03AUCMEEHHbIX U NPOMBICIO0B8bIX
HCUBOMHBIX 8 YeNX YIIYYULeHUs CYUIeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHOoL0ULL.

JleMoOHCTpaL UK

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM H3MEHYMBOCTH», «METONbl CEIEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi OMoI0rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYarolluecs B pupoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menununackue ouorexnonoruu. IloctrenoMHuas nudposast meaununa. [ILP-1uarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (QyHIAMEHTaJIbHBIX OCHOB MEAMIUHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «I eHHas HHXEHEPUI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

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

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHMU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CylIecTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUoorus. 3HauYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluanew)», «JlecTHHIIAa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Popmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KyJbTYpHBIX (hopM KamycTs», «Iloponibl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust kak s3JeMeHTapHas eAuHULa 3BosolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemenTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) OBOJIONUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudicenue 2eHemuyecko2o pasHoooOpaszus: npuduHvl u ciredcmeus. Ilposenenue 3¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHuit
y OpraHusMoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onmsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. I[lytm U cmocoObl BHI000pa3oBaHMSL:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboTKE HAYYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmWKyImme CHIIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI NAaypcKoi», «[lomyIsiroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IloKkpOBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHMe BMJOB CHHUL, «[lomuruionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUJI0B, 00pPa30BaBLIMXCS PA3IMUHBIMU CIIOCOOAMHU.

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

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

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

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHL.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
["'omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe Opranbl U aTaBUu3Mbl. MoneKyIsspHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBWiia)  d3BOMOUMHU. [lpunyun  cmeHvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

Tabmuupl u cxembl: «PUIOreHETUYECKUH PsIZl JIOIAaAN», «ApPXEONTEePUKC», «3Bepo3yOnie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeOBEKAa W IIUMIaH3e», «[ JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Oneir C. Mmwmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

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

Hauanbnbie 3Tanel oprannyeckoil 3Bostounu. [[osiBIE€HHE U 3BOJIIOLUSA MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. DBO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IporncxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS MO3BOHOYHBIX. [IponcxoxaeHne aMpuOuii U penTuiui.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara M TeoJIoTMYecKux mpoueccoB. llosBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BbIMUpPAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocodeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOHoreHesa», «CucreMa 3>KHBOM MPUPOIBI»,
«Ctpoenmne Bupyca», «Apomopho3bl pacTeHHil», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS IKHUBOTHOTO MHPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctueie», «llnockue uepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HM B MAECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HITIOKOXKHX, CKEJIETBhI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOI aTMOchepe».

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

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

CxonctBo  yenoBeka ¢ KMBOTHBIMM. (CHcTeMaTHUeCKO€ IOJOXKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOX0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpororeHe3a. PanHue yenoBekooOpasHble 00€3bsHBI (IPOKOHCYIIBI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YelloBeka. EcTecTBEHHBIM OTOOp B MOMYNALUAX YEIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. bosblme pacsl: eBponeonaHas (eBpasuiickas),
aBCTPANIO-HETPOUIHAS (PKBaTOpHAlIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u apelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uccieqoBaHMS ~— NpUPOAbI  uenoBeka.  MccienoBaHwe — KORBOJOLMU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKENeT YeloBeKa M CKeNeT IIMMIIaH3e», «PyauMeHTs u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbiup», «KpoMmanboHIb», «IIpeaku uenoBekay, «ITambl 3BOJIOLUU YEIOBEKa,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTAaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

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

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Paznensl u 3amaum skomoruu. CBsizb
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpuponoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym60mabar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skojoruuyeckuil ¢axrtop. [leiictBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuii mo oTHomeHHI0 K Boje. Ilpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KYCTapHHUYKH, MHOTOJETHUE TPaBbl, OJIHOJETHHUE TPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHINT KOHKYPEHTHOTO UCKITFOYCHHS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOMTaHWS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuM pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHSHHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEMIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapu M KOJUIEKLUH TEMJIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIIUU IKHBOTHBIX,
oOuTaIMX B pasHbIX Cpeaax, repOapuu M KOJUIEKIIMU PacTeHUIl M KUBOTHBIX, 00JIaJar0LIUX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTEHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETa».

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsinuu. [lomymsmust kak Onojiornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJOBas CTPYKTYpPa, POKIAEMOCTb, HMPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsiuu. KpuBble pocta uwncieHHOCcTH mnomynsauuu. Kpusbsle BbbDKHMBaHUA. Perymsnus



YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xarunncona. Pa3smepsl skonorndyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
Yy’KEPOJHBIX BUJIOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamu», «Monenb skosorudeckor uumm JIx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AbGnorndyeckne OIOKK dKocHcTeM. [10UBBI U MIIBI B IKOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposackas ¢uopa u dayHa.
CunaHTpomnu3anus ropojackod (ayHel. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCeT», « IKOJIOTHUECKas MHpaMuia OMOMacch», «DKOJIOrHYECKast
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJUICKIUM HACEKOMBIX, Uydyella NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX ).

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CyiecTBOBaHUS Onocheprr. OcodeHHOCTH OMochepsl kKak Tao0anbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [lonsTre 0 6nome. OCHOBHbIE OMOMBI CYIIU: TYH/Apa, XBOWHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

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

JleMoOHCTpaL U

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuoOMBI cymmny, «Kmumatmdeckue mosica 3emum», «TyHmpa», «Tairay,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYMHBL Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JEMCTBHME Ha pPACTUTENbHBIA M JKUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmnbie ucciedosanusi nepexooa K pecypcocoepezaiowjeii U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCcHOBbI dKOpeadburumayuy 3KoOCUcmem u cnocobos 6opvobbL ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y‘Ie6H0ﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUA K 3aKOHY W IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTApIIEMYy IIOKOJEHHUIO, B3aMMHOI'O
YBaXCHMU, 6CpC)I(HOFO OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITa JAEATENbHOCTH B IMPOIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYLIMOHHBIX TIIpaB U 06H33HHOCT€I>’I, YBAXCHHUEC 3aKOHa H
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HIIMI0O TI0 OTHOIIECHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOLCCCEC COBMECTHOI'O BBIIMOJIHCHUA y‘I€6HI)IX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJI0TUY, TOHUMAaHUS 3HAYeHUs OMOJIOTUU B TO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHHUS, (POPMHMPOBAHUA  KYJLTYPbl 310POBbA H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3UYECKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aaKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSTENHHO  BBIIONHATH  TaKYIO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

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

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

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICeHUH MpOoOJieM, CBSI3aHHBIX C pAIMOHAIBHBIM IPUPOAOINOIH30BAHUEM (COOIIOCHHE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M OOILNECTBEHHOM MpaKTUKU, OCHOBAHHOIO Ha JUAJIOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE creuupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (OPMUPOBAHHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMH Ul COBPEMEHHOW IMBUIIM3AIMU: 00ecreYeHUs
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTOWYMBOMY pa3BUTHIO, PallMOHATIEHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIBbHOM
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIOIIer0 MHpa M NPOMCXOJAMIMX B HEM HU3MEHEHWH, yMEHHUE JAenaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHE IIEHHOCTU HAyYHOH NeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHUEe, HAOII0OJEHNE, W3MEpPEHHUE, SKCIEPUMEHT U JpYrue); yHHUBEpcajbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIE ACHCTBHS B IO3HABATEILHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJIbHbIE Y4eOHbIE JEWUCTBUSA, PETYIATUBHbIE YHHUBEpCAIbHbBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUsI), PaCKPbIBaTh CMBICT OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHITHUS JUIsi OObACHEeHUs (AKTOB M SBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HECHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB I103HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalIM3HpOBATh 3a7ady, BBIIBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX HH(OpMaIuM (TeKcTe y4eOHOro mocoowms,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTH;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IUUHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrell: TpUMEHATh XUMHUYECKHe, (pU3nyeckrue U MaTeMaTU4ecKue 3HaKM U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpeUlaraéMo 3aJadyd, YYWUTHIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYaIMi, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOU 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JeHcTBUS MO €€ JOCTMXKEHHUIO: COCTaBJIATh IUIaH JEHCTBUH, pacHpenesiiTh pPolIu ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE INPOEKTHI, OLEHMBATh MJIEM C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS [UIA BBIABICHHS NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K >KUBOW IPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH ITUIaH PelIeHusl MpoOIeMbl C YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OI[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJa€HHOM YpOBHE OPUEHTHPOBAHbI Ha obecrieueHue NpoguiIbHOro o0yueHus: o0ydaromuxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NESITeIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM W HUX MPUMEHEHHIO B Pa3IMYHbIX Y4YEOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJIM OMOJIOTUHM B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpAa, B I[IO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBONOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (knetouyHas Tteopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIeIJICHUs, YUCTOThI FraMeT, He3aBUCUMOro HacyenoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM wu3aMeHuumBoctu H. M. BaBwiioBa), mpuHUIHIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HaYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHNE, HAOII0IeHUE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsl, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeToreHesa, IMOpUoreHe3a, MoCTIMOPHOHATBHOIO PA3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPTaHOMJaMU KJIETKH M UX (QYHKUIUSIMHU,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
IUKIOB OPraHu3MOB, OJTalaMd SMOPUOHAIBHOTO pa3BUTHs, TE€HOTUIIOM U (PEHOTHIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1eNb UCCIeI0BaHuUs, aHATTU3UPOBATh MOJYYCHHBIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHaIbHOM eI TeIbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccud W TPOJOJDKEHHWE OHOJOTMYECKOro O00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MIPUPOJBI U PEUICHUH AKOJIOTHUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUsl, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOEKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucteMa, Ouocdepa), Oumomormdyeckue Teopun (dBomtonuonHas Teopuss Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomrorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HampaBICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonacrtsa K. M. bopa), npasuna (Munumyma lO. JIuGuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHUS U OLIEHKH aHTPOMOTCHHBIX W3MEHEHUU B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJTONATPUYECKOT0 U CUMIATPUUYECKOT0 BU000Pa30BaHNUS, BIUSAHUS JABIKYIIUX CHJI IBOJIOLUN
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAY IPOLIECCAMU SBOJIOLUUHU, JIBUKYIIUMHU
CUJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEeyeMbIMI OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO TPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBIII MHTEpEC, HAaMpaBlIE€HHBII HAa OCO3HAHHBIK BBHIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 buonorus kak Hayka 1 hitp:/fschool-
e collection.edu.ru
2 JKuBbIE CUCTEMBI U UX H3YYCHHE 2 http://window.edu.ru/
http://school-
3 buonorus kneTku 2 0.5 .
collection.edu.ru
4 XUMHYECKast OpraHu3arus KICTKH 10 1 www.km.ru/education
http://school-
5 C 8 2 .
TPOCHHE 1 PYHKLIHH KICTH collection.edu.ru
5 OOMeH BeIeCTB U PEBpaIlCHHE YHEPTUU B 9 1 http://window.edu.ru/
KJICTKE
. HacneacrBennast undopmarivst u 9 05 http://school-
peanusanus eé B KIETKE ' collection.edu.ru
8 JKM3HEeHHBIN TUKIT KIETKH 6 1 www.km.ru/education
http://school-
9 C 17 1.5 i
TpOEHHE U (PYHKIIUU OPraHU3MOB collection.edu.ru
http://school-
10 Pa3smHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 .
collection.edu.ru
1 I'eHeTHKa — HayKa O HACJICICTBEHHOCTU U ) 05 http://window.edu.ru/
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTIEICTBEHHOCTH 10 www.km.ru/education
13 3aKOHOMEPHOCTH HU3MEHUYHUBOCTH 6 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.km.ru/education
http://school-collection.edu.ru/

collection.edu.ru

http://school-

14 I'eneruka uenoseka 3 0.5 ;
collection.edu.ru
15 Cerekiyst OpraHu3MOB 4 1 http://window.edu.ru/
16 BuorexHonorusa u cuHTeTHUECKas OMOJIOT U 4 htt ://S.ChOOI_
collection.edu.ru
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6,5



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
1 3apoXKIeHUE U Pa3BUTHE SBOJIOIIMOHHBIX 4 http://school-
npeACTaBIeHN B OHOIOTHH collection.edu.ru
http://school-
2 MuKpo3BOIIIO e€ pe3 a 14 2 A
MKPOIBOTIONILA 1 €€ PESyIIbTATE! collection.edu.ru
3 Makpo3BOJIIOIHS U €€ Pe3yIIbTaThl 6 http://window.edu.ru/
[Ipoucxoxnenue u pas € XKu3 a .
4 POHCRONCICHHC 1 pASBITHE HUIHHA | 15 1.5 www.km.ru/education
3emuie
http://school-
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 P .
collection.edu.ru
e} _
KOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX http://school-
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 .
. N collection.edu.ru
C OKpYyXarolei cpeoit
http://school-
7 O 0 9 1.5 .
pPraHu3Mbl ¥ cpelia OOMTaHUs collection.edu.ru
8 DKOJIOTHsI BUAOB H MOMYJISIINAN 9 0.5 http://window.edu.ru/
C) 0 C) .
9 KOJIOTHSI COOOIIECTB. DKOJOTHUECKUE 12 05 www_km.ru/education
CHUCTEMBI
10 buocdepa — riiobdanpHas SKocUcTEMA 6 http://window.edu.ru/
http://school-
11 4 6 .
€IIOBEK U OKPY’KaIoIas cpeaa collection.edu.ru
12 PesepBHOE Bpems 8



http://window.edu.ru/
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
http://window.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

5.5







KanengapHo-remaTieckoe IUIaHUPOBAHKUE YPOKOB Ononoruu (yriryOJieHHbIH ypoBeHb) 10 kinace, 3 4 B Helemo

Ha ocBoenue kypca ouosioruu B 10 kiacce (mpo¢puiin) orBoaurcsi 102 yueOHbIX yaca (3 yaca B HeJeJ110), HO B CBSI3H NMPa3THUYHBIMHA
JHSIMHU, B TAHHOM KAJIEHAPHO-TEMATHYECKOM IJIAHMPOBAHUHU 00beTUHSIOTCA OJim3Kue Mo TemaMm ypoku: Ne 100-101 «XpomocomHast u
TreHHas WHKEeHepHus», K MeTUuIIMHCKIE OMOTEXHOJIOTUN», TAKUM 00pa3oM KaJleHIapHO- TeMaTH4YecKoe IVIAHUPOBaHue paccunTano Ha 101

4ac, nporpamMma BbINOJIHAETCH IIOJTHOCTBIO. Ha60paT0pHI>IC " IIPAKTHUYCCKHUC pa60TI)I JJIs1 TEMaTUYECKOM OLCHKH IIO
OuoJorun BBIACJICHLI B INTAHUPOBAHHUH KUPHBIM I]IpI/I(bTOM

KoanuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypcChl
padoThI padoThI
bubnunoreka LIOK
https://m.edso0.ru/7f413368
http://school-
Buonorus kak KOMIUIEKCHAs HayKa collection.edu.ru/).
1 U KaK YaCTh COBPEMEHHOI'O 2 1 03.09 http://ebio.ru/
o6mecTEa p ' http://bio.1lseptember.ru/urok/
H http://djvu-inf.narod.ru/
http://biology.ru/index.php
www.km.ru/education
http://school-
2 JKuBBIE CHCTEMBI U UX CBOMCTBA 1 4.09 P .
collection.edu.ru
3 YPOBHEBAs OPraHH3aLHs KHBBIX 1 6.09 http://window.edu.ru/
CUCTEM
)51 .
4 CTOPHI OTKPBITHA H H3YHCHHA 1 10.09 www.km.ru/education
kietku. Kinerounas teopust
5 MeTobI MOJIEKYIISIPHOM 1 1 0,5 11.09 http://window.edu.ru/



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
http://window.edu.ru/

KJICTOYHOH OMOJIOTHH.
JlaGopaTtopHas padorta «3yueHue
METOIOB KJIETOYHOU OMOIOTHA
(xpomatorpadus, anexrpodopes,

muddepeHnmranbHoe
ueHrpudyruposanue, [1L[P)»
http://school-
6 XUMUYECKHUI COCTaB KIETKU 13.09 P .
collection.edu.ru
y MuHepaibHbIe BEIECTBA KICTKH, 17.09 http://school-
UX GMOJIOTHYECKAsK POJIb ' collection.edu.ru
OpraHuyeckue BEIIeCTBa KICTKU
— Oenku. JlabopaTopHasi padota
8 «O6HapyxeHne 0eJKOB ¢ 0.5 18.09 www.km.ru/education
MOMOIIbI) KA4eCTBEHHBIX
peakuuiin»
Caoii .
9 BOHCTBA, KIACCHpHIALIA I 20.09 www.km.ru/education
¢byHKIMN OEIKOB
10 OpraHn4eckre BEIIeCcTBa KICTKU 24.09 http://s.chool-
— YIJIEBOBI collection.edu.ru
11 Opraiieckie BelIeCTBa KICTKiL 25.09 www.km.ru/education
— JTUTIHJTBI
Hyxneunnossie kucnorsl. JJHK u
PHK. JIa6 0
aboparopnas paboTa http://school-
12 «HccnenoBanne HYKIICHHOBBIX 0,5 27.09 ;
collection.edu.ru
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK
Pa3IUYHBIX OPTAaHHU3MOBY
13 Crtpoenue u ¢pynkiun ATO. 110 bubnmnorexa [JOK

Jpyrue Hykieo3uarpudocdars

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



http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education
https://m.edsoo.ru/7f413368

(HT®D)

CexBenuponanue JIHK. MeTobl

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

http://window.edu.ru/

14 T€HOMMKH, TPAHCKPUIITOMUKH, 2.10 www.km.ru/education
POTEOMHUKH.

15 MeTo/1pl CTPYKTYPHOM OHOIOTHH 4.10 www.km.ru/education

16 | mmetierok. Hpoxapuomiseckas 8.10 http://window.edu.ru/
KJIETKa
CrpoeHne 3ykapuoTH4YECKOU

17 kietku. [IpakTudeckas pabora 05 9.10 http://school-
«3yueHue CBONCTB KIETOYHOI ’ ' collection.edu.ru
MeMOpaHbI»

18 [ToBEpXHOCTHBIN annapar KJIETKH 11.10

19 OaHOMEMOPaHHbIC OPraHOH b 15.10 www.km.ru/education
KJIETKH.

bubnunorexa LIOK

[TomyaBTOHOMHBIE OpPraHOUbI https://m.edsoo0.ru/7f413368
KJICTKH: MUTOXOHPHUH, TTACTH/IBI. http://school-

20 JlaGopaTopnas padora 05 16.10 collection.edu.ru/).

«UccaenoBanue jiasMoan3a u
Jena3MoJIu3a B PACTUTEJIbHBIX
KJIETKaX»

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/
http://biology.ru/index.php



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://window.edu.ru/
http://www.km.ru/education
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
https://m.edsoo.ru/7f413368
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http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

http://school-
collection.edu.ru

21

22

23

24

25

26

27

HememOpanHbie opraHonabl
KIIETKHA

Crtpoenue u GyHKIMHU Apa.

CpaBHUTEIIbHAS XapaKTEPUCTUKA
KJIETOK 2yKapHoT. JIabopaTopHasn
pabora «U3y4yeHue CTpoOeHHUs
KJIETOK Pa3IH4YHbIX
OPraHu3MOB»

ACCAMUIIALUSA U JUCCUMIISIIAS —
JIBE CTOPOHBI MeTabomu3Ma. THIIbl
0oOMeHa BEIECTB.

DepMEHTaTUBHBIN XapaKTep
peakLuil KJIETOYHOTO
Mmetabonu3ma. JlabopaTopuas
padora «M3yuenune
(pepMeHTATHBHOIO pacuienIeHus
MEePOKCHIA BOAOPOAa B
PACTUTEJIbHBIX M ’KUBOTHBIX
KJIETKaX»

benku-akTuBaTopsl U OENKH-
MHTUOUTOPBI

ABTOTpOGHBIH TUII OOMEHa
BEIIECTB

0.5

0.5

18.10

22.10

23.10

25.10

5.11

6.11

8.11

www.km.ru/education

http://school-
collection.edu.ru

www.km.ru/education

www.km.ru/education

www.km.ru/education

28

dorocuntes

12.11



http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education

Xemocunres. JlaboparopHas

http://school-
29 pabora «CpaBHEHHE MPOIECCOB 0,5 13.11 P .
collection.edu.ru

(bOTOCHHTE3a 1 XEMOCHHTE3a»
A 0 .B .

30 HAOPODHBIC OPTATHIMEL B! 15.11 www.km.ru/education
OpOKEHUSI.
AspoOHBIE OpraHU3MbI. JTaIlbl

31 HHEPreTHYECKOro 0OMeHa 05 1911 http://s_chool-
Jlabopatopnas pabora «CpaBHEHHE collection.edu.ru
MIPOIIECCOB OPOKEHUS ¥ TBIXAHUS
DHeprusi MEMOPaHHOTO TPATUCHTA

32 npoToHoB. Cunte3 AT®: pabora 20.11 www.km.ru/education
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpUYHOIO CHHTE3a 22.11 www.km.ru/education
Tpanckpunuus — MaTpU4YHBIA

34 26.11
cunre3 PHK

35 Tpancnsius u e€ STarnbl 27.11 www.km.ru/education
KonupoBanue aMHHOKHCIOT. PoJib http://school-

36 29.11 .
pubocoM B OMocHHTe3e Oerka collection.edu.ru

37 Opranusawits — reHoma y 3.12 www.km.ru/education

MPOKAPHOT U DYKAPHOT.

38 MorexyssipHble MEXaHU3MbI 412 http://school-
HKCIPECCHH I'€HOB Y D YKapHOT ' collection.edu.ru
Bupycsl — BHEKIIETOYHBIE (HOPMBI

39 PKHSHH 1 OOIHIATHEIC NAPASHTE. 0.5 6.12 www.km.ru/education
[Tpaktuyeckas pabora «Co3naHue
MO/IEIIA BUPYCa»

40 BupycHbie 3a001eBaHUS YeIOBEKa, 10.12 http://school-

YKUBOTHBIX, PACTEHHI

collection.edu.ru



http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education

HanorexHoioruu B OMOJIOTHH U

41 11.12 http://window.edu.ru/
MEIUIINHE

42 JKu3HEHHBIH UK KICTKH 13.12 http://window.edu.ru/

43 Marpuunsrii cuares JTHK 17.12 www.km.ru/education
Xpomocomsl. JlabopaTopHas

44 pa6ora «M3yyeHHe XpoMoCcoM Ha 0,5 18.12 www.km.ru/education
rOTOBBLIX MUKPONpenapaTax»

45 JleneHue KICTKH — MHTO3 20.12 http://S.ChOOI_

collection.edu.ru

Tunsl knetok. Kapuokunes u
uutokuHes. Jladboparopuasi

46 pabora «Habumioneitite Mutosa B 0.5 24.12 http://window.edu.ru/
KJIETKAX KOHYHKA KOpelIKa JyKa
(HA rOTOBBIX
MHKPOINpenaparax)»

47 Perymit AHSHEHHOTO LiicTa 25.12 www.km.ru/education
KJIETOK.

http://school-

48 Opranusm Kak eMHOE LEI0e 27.12 collection.edu.ru
Txanu pactenuii. JlaboparopHas

49 pabota «M3ydenue TkaHei 0.5 10.01 http://window.edu.ru/
pacTeHuin»
TkaHu )KMBOTHBIX U YETOBEKA.

50 JlaGopatopnas pabora «3yuenue 0.5 14.01 www.km.ru/education
TKaHEH KUBOTHBIX)
Opraunbl. CucTeMbl OpraHoB.

51 JlaGopatopnas pabora «3yuenue 0,5 15.01 www.km.ru/education

OpraHoB IBETKOBOI'O paCTCHUA»



http://window.edu.ru/
http://window.edu.ru/
http://www.km.ru/education
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
http://www.km.ru/education

http://school-

52 O 17.01 .
nopa Tejia OpraHu3MoB collection.edu.ru
53 JIBUKeHHE OpraHU3MOB 21.01
54 [TuTanue opraHu3MoOB 22.01 www.km.ru/education
[TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
55 [TumeBapuTenbHas cucremMa 24.01 http://window.edu.ru/
YeJIoBeKa
56 JIpIXxaHue OpraHu3MOB 28.01 www.km.ru/education
57 JIpIxaHue MO3BOHOYHBIX JKHUBOTHBIX 29.01 http://window.edu.ru/
1 YelloBeKa
http://school-
58 T 31.01 .
PaHCIIOPT BEIIECTB Y OPraHU3MOB collection.edu.ru
KposenocHas cuctema
59 MO3BOHOYHBIX )KHBOTHBIX U 4.02 http://window.edu.ru/
YeJIoBeKa

60 Beigenenue y oprann3MoB 5.02 www.km.ru/education

61 3amuTa y OpraHu3MoB 7.02
http://school-

62 NMMyHHas cucTeMa 4enoBeKa 11.02 P .
collection.edu.ru

P .
63 ADLITIMOCTE 1 PELYIALL Y 12.02 http://window.edu.ru/
OpPraHu3MOB
I'ymopanbHast perysius u
64 SHJIOKPUHHAS CHCTEMa )KHBOTHBIX 14.02 www.km.ru/education
1 YeJI0BEKa.
http://school-

65 @DopMBbI Pa3MHOKEHUS OPIraHU3MOB 18.02 P .
collection.edu.ru
http://school-

66 [TonoBoe pa3MHOXeHHE 19.02 P

collection.edu.ru



http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
http://window.edu.ru/
http://window.edu.ru/
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education

67

Meiios

21.02

http://window.edu.ru/

68

I'ameTorenes. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KJIETOK.
JlabopaTopnasi pabora
«M3yueHue CTpPOeHUs! MOJOBBIX
KJIETOK HA TOTOBBIX
MHKpOIpenaparax»

0.5

25.02

www.km.ru/education

69

70

NHnuBunyansHOE pa3BUTHE
OpraHU3MOB — OHTOTCHE3
3akJiajika OpraHoB M TKaHEH U3
3apOJIbIIIEBBIX JTUCTKOB

26.02

28.02

www.km.ru/education

http://window.edu.ru/

71

PocT u pa3BuTHE )XKHBOTHBIX.
JlaGoparopHnas pabora
«BpIsIBIICHUE IPU3HAKOB CXOJICTBA
3apojibliiel TO3BOHOYHBIX
KUBOTHBIX)»

0,5

4.03

http://school-
collection.edu.ru

72

PasmHoOkeHue u pa3Butne
pactenuil. JlaboparopHas pabota
«CTpoeHue opraHoB pa3MHOKEHHS
BBICIIMX PACTEHUI».

0.5

5.03

www.km.ru/education

73

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAayKH

7.03

http://school-
collection.edu.ru

74

75

OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/Ipo3oduna kak 00BEKT
TeHETHUECKUX UCCIICTOBAHUI

3aKOHOMEPHOCTH HACIIEI0BaHUs
NpU3HAKOB. MOHOTHOpUIHOE

0,5

0.5

11.03

12.03

www.km.ru/education

http://school-
collection.edu.ru



http://window.edu.ru/
http://www.km.ru/education
http://www.km.ru/education
http://window.edu.ru/
http://www.km.ru/education
http://www.km.ru/education

ckpenuBanue. [Ipakruueckas
pabora "M3ydyeHue pe3yibTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢uib"

uTosornyeckue 0CHOBBI

76 14.03 www.km.ru/education
MOHOTHOPHIHOTO CKPEIIUBAHUS
A . .

77 HATHSHPYIOMICE CKPeIBatiie 18.03 http://window.edu.ru/
HenosnHnoe nomuanpoBanue
JIMruOpuaHOE CKPELMBAHHE.

78 [paktrueckas padota «3yueHue 05 1903 http://s.ChOOI-
PE3yJIbTaTOB TUTHOPHIHOTO collection.edu.ru
CKpEIIUBAHUS Y APO30(HIBI»

79 Huronoriieckue ocHoBs! 21.03 www.km.ru/education
JUTHOPUIHOTO CKPEIIUBAHHMS
C .

80 HETUIEHHOE HACTIEAOBATIHE 25.03 www.km.ru/education
MIPU3HAKOB

81 XpOMOCOMHas TEOpHSI 26.03 http://s.chool-
HACJIEACTBEHHOCTH collection.edu.ru

82 I'eneruka mona 28.03 http://window.edu.ru/

83 T'eHOTHIT KaK LIEJIOCTHASA CUCTEMA 8.04 http://window.edu.ru/

FCHCTI/ILICCKI/II:I KOHTPOJTh http://school-
84 pa3BUTHSA PpACTEHMM, >KUBOTHBIX U 9.04 .
collection.edu.ru
YyenoBeKa.
4! .B .

85 SMCEHHAHBOCTD [IPHIHAKOB. BIIpT 11.04 http://window.edu.ru/
W3MEHYHUBOCTH

86 MonudukanronHas N3MEHIHBOCTh 15.04 www.km.ru/education

g7 BapuarmonHslii psg u 0.5 16.04 http://school-

BapHalliOHHasl KpUBasl.

collection.edu.ru
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88

JlabopaTopnasi pabora
«HccaeroBanue
3aKOHOMEpPHOCTel

MO (PUKAITUOHHOM
usmMeHunBocTH. [locTpoenue
BAPHAIMOHHOIO PsJa U
BApPUALMOHHOI KPUBOID»

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

18.04

http://window.edu.ru/

89

MYTaIII/IOHHaFI HU3MCHYHNBOCTD.

Jlaboparopuas pabota «Myrauu y

po30¢ bl (Ha TOTOBBIX
MUKpOITperaparax )

0,5

22.04

http://window.edu.ru/

90

3aKOHOMEPHOCTH MYTAl[MOHHOTO
npoiiecca. DMUTCHETHKA U
SIIUT'CHOMUKA

23.04

www.km.ru/education

91

92

93

I'eneTnka yemoBeka.
IIpakTnueckas padora
«CocTaBjieHHE 1 aHAJIN3
POAOCIOBHOI

MeTtoapl MEIUITMHCKOM T€HETUKU
3HaueHre MEIUIIMHCKON T'eHETUKHU
B NIPEJOTBPALLECHUHU U JICUEHUU
TeHETHYECKUX 3a00JIeBaHUN
YeJIoBeKa.

0.5

25.04

29.04

30.04

www.km.ru/education

http://school-
collection.edu.ru

94

OCHOBHEIE TOHATHA CCJICKLIUU.
JlabopaTtopHas pabota «3ydeHue
COPTOB KYJbTYPHBIX pACTEHUH U
nmopoa AOMAIIHUX KUBOTHBIX»

6.05

http://window.edu.ru/
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95

MeTob! celneKIMOHHON paboThI.

7.05

http://school-
collection.edu.ru

96

97

98

99

JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U
*HUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4eHUE U
HCII0JIb30BaHUE FEHETUYECKUX
pecypcoB

buorexHonorus kak Hayka u
OTpacib IPOU3BOJACTBA.
[IpakTuueckas pabora «13ydyeHue
00BEKTOB OMOTEXHOJIOTUHY

OCHOBHEBIE HaIlpaBJICHUS
CHHTETHYECKOH OHMOI0run

0,5

0,5

13.05

14.05

16.05

20.05

www.km.ru/education

http://school-
collection.edu.ru

www.km.ru/education

http://school-
collection.edu.ru

100

101

XpOMOCOMHAs U TEHHas
WHXXEHEepus

MeaunuHcKue OMOTEXHOJIOT U

21.05

21.05

www.km.ru/education

www.km.ru/education

102

PezepsHbiii ypok. [IoBTOpEHue,
000011IeHHE, CHCTEMATH3AIIUSA
3HaHu.MToroBoe rectupoBanue B
¢dopmare EI'D

23.05

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

13.5



http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education
http://www.km.ru/education

KanengapHo-remaTieckoe IUIaHUPOBAHKUE YPOKOB Ouoioruu (yriryOJieHHbIH ypoBeHb) 11 kiace, 3 4 B Henemo

Ha ocBoenue kypca omosioruu B 11 kiacce (nmpopuiib) orBoaurcs 102 yueoHbIxX yaca (3 yaca B HelleJI10), HO B CBSI3U NPa3IHUYHBIMHA
JTHSIMU, B TAHHOM KAaJIEHIAPHO-TeMATHYECKOM IJIAHMPOBAHUHU 00beTUHSIOTCA OJim3Kue mo TemaMm ypoku: Ne 99-100 «O6006menue mo
TeMe «IKOJIOTUS — HayKa O B3aUMOOTHOIIEHUSX OpraHu3MoB»», «006061eHne no reMe «Oprainu3mbl U cpeia 00UTaHUs», TAKUM 00pa3oM
KAJIEHIapHO- TeMATHYECKOe ILIAHMPOBAHME paccuuTano Ha 101 yac, nporpaMma BbINoJHsIeTCsE MOJIHOCTRIO. JJabopaTopHbIe U

IMPAKTHYCCKHUC pa6OTI>I JJIs1 TEMAaTHYECKOMN OLCHKH IIO OMOJI0THH BBIZACJICHBI B INIAHUPOBAHWUH JKUPHBIM IHpI/I(I)TOM

KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero U3y4YeHHsi  oOpa3oBaTeJIbHBIE
padoThI padoThI
pecypcsl

1 OBomrononHas teopus Y. lapBuna 1 3.09 www.km.ru/education

) JIBYOKYIITME CHITBI BOJTIOIIMU BUIOB 110 1 4.09 http://school-
Y. TapBuny ' collection.edu.ru
Bopro , .

3 Oppba 3a CyﬁleCTBOBaHHe . 1 6.09 www.km.ru/education
€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD.
dopMUpOBaHUE CHHTETUYECKON TEOPUHU http://school-

4 1 10.09 .
3BOJIIOLIMU collection.edu.ru
C) : .

5 THIREOBOTTOTHORFOLS Hpofiectd 1 11.09 http://window.edu.ru/
MHKPOIBOJTIOIHS U MAKPO3BOJTIOIUS
IT — .

6 OTYIII 7 SJCMEHTapHat CAHHIA 1 13.09 www.km.ru/education
IBOJTFOLIUU
3aKOH reHeTHYeCKoro paBHoBecus JIx.

7 Xapnu, B. Baitn6epra. Jlabopatopnas 1 0,5 17.09 www.km.ru/education

pa60Ta «BbIsBI€HHE H3MEHUYNBOCTH y
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0co0el 0JTHOrO BUAA»

http://school-
8 DnemMeHTapHbIC (HaKTOPHI IBOIIOIUN 18.09 collection.edu.ru
9 dbepexr ocroparens. ekt 20.09 http://window.edu.ru/
OyTBUIOYHOTO TOPJIBIIIKA
10 Murparmu. 305s1un HOmyIisiuii: 24.09 http://school-
reorpaduyeckasi, OnoJoruyecKas collection.edu.ru
11 ECTeCTBeHHHHUOTGOP o 25.09 www.km.ru/education
HaIPABJIIOMUN (HaKTOP IBOFOIHH
12 [TosoBo#t 0TOOD. 27,09 http://s_chool-
collection.edu.ru
[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
13 JlabopaTopuasi pa6ora «3ydyeHue 0.5 1.10 www.km.ru/education
apoMop(}030B M HAMOATANTALUN Y
PACTEHMI1 M KHBOTHBIX»
[Ipumeps! npucnocobseHunt y
OpraHu3MOB: MOP(OJIOTUIECKHUE,
14 bu3noNOrnUecKre, ONOXMMHUYCCKHE, 05 210 www.km.ru/education
noseneHueckue. Jlaboparopunas padora
«IIpucnocodeHnsi OPraHu3MoB H UX
OTHOCHUTEJIbHAS 1[eJ1eC000Pa3HOCTH
Bup, ero kpurepuu u CTpykTypa.
15 JlaGopaTopHas padora «CpaBHeHHe 0.5 4.10 http://school-
BH/I0OB 110 MOP(doIornyecKkoMy collection.edu.ru
KPUTEPHIO»
16 CtpykTypa Buja 8.10 http://window.edu.ru/
17 BunooOpa3oBanue kak pe3yabTar 9.10 http://window.edu.ru/
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MHKPO3BOJJIIOLUA

CBs3p MHUKPO3BOJOOUH U

18 11.10 www.km.ru/education
SIHUIEMHOJIOTHH

19 MakposBosntouus. [TaneonTonornueckue 15.10 www.km.ru/education
METObI M3yYEHHUS IBOJFOLIMH

20 buoreorpaduueckue MeToOIbI U3y4CHUS 16.10 http://S_ChOOI-
IBOJIFOLIUU collection.edu.ru
DMOPHOIOTHYECKUE U CPABHUTEIBHO-

21 MOP(OJIOTHIECKUE METO bl U3YUEHUS 18.10 www.km.ru/education
SBOJIIOLIMH
MostekyaspHO-TeHETHYECKHE,

22 OMOXMMHYECKHE U MATEMATHYECKUE 22.10 http://window.edu.ru/
METO/IbI U3yYECHUS IBOJFOIIMN

23 OO1m1re 3aKOHOMEPHOCTH IBOJTIOITUH 23.10 www.km.ru/education

AnantuBHas panuanus.

24 HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUH. 25.10 www.km.ru/education

25 Hay-HEIC THIOTE3EI POHCX 03K ACHH 5.11 http://window.edu.ru/
JKW3HU Ha 3emMIie

26 JloHay4yHbIE MTPECTaBICHUS O 6.11 http://school-
3apOKICHUH KU3HU collection.edu.ru

27 OCHOBHBIE 3TaIbl HECOPTaHUYECKOM 811 http://window.edu.ru/
SBOJTIOLIVH.

28 ['umoTe3s! 3apoKACHNUS )KU3HA 12.11 www.km.ru/education
Hctopus 3eMiu U METO/IbI €€ U3yUCHUS.

29 Jlabopatopuaz pabora «Hsyserne 0.5 13.11 http://window.edu.ru/

ONMCAaHUE UCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB)
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HauanbHble 3Tarsr opraHun4eckon

http://school-

30 15.11 .
IBOJTFOLIUU collection.edu.ru
31 DBOIIOLUS 3YKAPUOT 19.11 http://window.edu.ru/
OcCHOBHBIE 3TaIlbl BOTIOIUU
e . [IpakTHyecka .
32 PACTUTEIILHOTO MHpa. HIPaKTH . " 0.5 20.11 www.km.ru/education
padora «U3yyeHue 0coOeHHOCTEMH
CTPOEHMS PACTEHHUIl Pa3HbIX 0T/AEJI0B)
33 OcCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO 99 11 http:/Awindow.edu.ru/
Mupa
3BOJIIOIII/I$[ JKUBOTHBIX. HpaKTI/I‘-IGCKaﬂ
34 pabota «/3ydenre ocoOeHHOCTEH 0.5 26.11 www.km.ru/education
CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»
35 Pa3Butue xu3Hu Ha 3eMiie 1O dpaM U 27 11 http://school-
nepuoam ' collection.edu.ru
M — .
36 ACCOBHIC BRIMHpamt] 29.11 http://window.edu.ru/
HKOJIOTHUECKHUE KPU3UCHI MPOIILIOTO
C i i , .
37 OBPEMCHHBIN 3KOJIOTHYCCKUH KPU3UC 312 WWW.km.ru/educatlon
€ro 0COOEHHOCTH
38 CospevenHas crcTeMa 412 www.km.ru/education
OPTaHUYECKOTO TPOIILIOTO.
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI 6.12 http:/Awindow.edu.ru/
OpPraHHU3MOB
http://school-
40 AHTpPOIIOJNIOTrHUsI — HayKa O 4eJIOBEKE 10.12 P .
collection.edu.ru
P 7 .
41 G3BHTHE [IPCICTABICHIN O 11.12 http://window.edu.ru/
MTPOUCXOXKICHUH YEITIOBEKA
M .
42 CCTO TCHIOBEKa B CHETEME 0.5 13.12 www.km.ru/education

opraHuueckoro mupa. Jlaboparopnas
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padora «M3yueHne ocodeHHOCTEH
CTPOEHHS CKeJleTa YeJIOBeKa,
CBSI3AHHBIX C MPSAMOXOKICHHEM»

43 JIBYOKyIIIME CUJTBI AaHTPOTIOTEHE3a 17.12 :(t)tﬁe/éfg:]og;ru

a4 CooTHolieHne OUOTOTHIECKUX 18.12 www.km.ru/education
COIMAJIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIUU AaHTPOIIOT'€HE3a 20.12 www.km.ru/education

46 [TaneoreHeTrka U MajgeoreHOMHUKA 24.12 http://window.edu.ru/

47 DBOJIONHS COBPEMEHHOTO 25 12 http://s_chool-

YeJIOBEKa. collection.edu.ru

Yenoseueckue pacel. [IpakTuyeckas

48 pabora «M3yueHHe IKOJOrHYECKHUX 0.5 27.12 www.km.ru/education
ajlanTalui YeJI0BeKay

49 MexIUCIMIUTMHAPHBIE METO/IbI 9.01 http://S_ChOOI-
AHTPOITOJIOTHH collection.edu.ru

50 3apoxIeHue U Pa3BUTHE KOJIOTHU 14 .01 http://window.edu.ru/
Metonae! sxkonoruu. JlaboparopHas

51 pabora «M3y4eHune MeTo10B 0,5 15.01 www.km.ru/education
IKOJIOTMYECKUX UCCIICIOBAHHII

59 3HaueHue SKOJOTUIECKUX 3HAHUHN IS 17.01 http://S-ChOOI-
YeJIOBEKa collection.edu.ru

53 Okonornyeckue pakTopsl 21.01 www.km.ru/education
Abuortnyeckue pakropbl. CBeT Kak

54 sKostoruueckuii paxtop. Jlaboparopuas 05 2201 http://s_chool-
pa6ora «BpisiBjieHHE PUCTIOCOOIeHMIT ’ collection.edu.ru
OpPraHu3MOB K BJIHSIHUIO CBETA»

55 AobuoTtrueckue dakropsl. Temmeparypa 0,5 24.01 www.km.ru/education
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KaK 3KOJIOTHYECKUI (akTop.
JlabGopaTopHas paborta «BrisiBieHue
MPHUCIIOCOOJICHUI OPTaHU3MOB K
BIIMSTHHIO TEMIIEPATYPhI»

Abuornueckue Gpaxkropsl. BraxkHocts
KaK 9KOJIOTUYECKUHN (aKTop.

56 JlaGopaTopnas padora 1 0.5 28.01 www.km.ru/education
«AHaTOMHYeCKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MeCT OOUTAHMSDY
57 Cpenbl 00MTaHHS OPraHU3MOB 1 29.01 http://window.edu.ru/
58 bronornueckre puTMbI 1 31.01 www.km.ru/education
59 XKuznennsie GopMbI OpraHN3MOB 1 4.02
60 bruornueckue hakTopsl 1 5.02 www.km.ru/education
3HavyeHNe V6I/IOTI/£‘ICCKI/IX http://school-
61 B3aMOJEHCTBUM IS CYIIECTBOBAHUS 1 7.02 .
collection.edu.ru
OpPTraHU3MOB B CpeJic OOUTaHHUSI
62 JKOIOTHHECKHE XAPAKTEPHCTHIH 1 11.02 www.km.ru/education
MOMYJISAIIUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH: http://school-
63 YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U 1 12.02 .
collection.edu.ru
IOJIOBAst CTPYKTypa
O :
6 powuaewocts, npipocr, evi poera 1 14gp  MMoslschool
POz > IPHPOCT, pocta, ' collection.edu.ru
CMEPTHOCTh, MUTPAIIUU
http://school-
65 C 1 18.02 .
KOJIOTUYECKAst CTPYKTYpPa MOMYJISIHH collection.edu.ru
66 JlnHaMyKa TOMYJISIITUU U €€ PeryJIsius 19.02
67 KpuBbie pocta uricieHHOCTH 21.02 www.km.ru/education
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MOMyJIAIHUH. KpI/IBbIe BbDKUBAaHUA.

DKoyornyeckasl HAIIa BUJA.
JlabopaTopnasi padora

68 . 0.5 25.02 http://window.edu.ru/
«ITpucnocod1eHus ceMsIH PACTeHUH K
paccejieHHIO»
69 Buj kak crctema momyssiuit 26.02 www.km.ru/education
3 .
70 aKOHOprHOCTH HOBCACHI 1 28.02 http://window.edu.ru/
MUTPAIHI KUBOTHBIX
http://school-
71 Co006 —0 4.03 :
0001I1ECTBO OPraHU3MOB HOLICHO3 collection.edu.ru
72 DKocucTeMa KaK OTKPbITasi CUCTEMa 5.03 www.km.ru/education
73 Kpyropopor Beiliects  noTok SHepritit B 7.03 http://window.edu.ru/
IKOCHUCTEME
74 OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI 11.03 http://window.edu.ru/
75 DKOJOTUYECKHE TUPAMHUJIBI 12.03 www.km.ru/education
76 W3MeHeHus cOOOIIECTB — CYKIIECCHH 14.03 http://window.edu.ru/
[TpupogHBIE SKOCUCTEMBI. SKOCVI/ICTeMLI http://school-
77 03€p U peK. DKOCUCTEMbI MOPEeii 1 18.03 .
collection.edu.ru
OKEaHOB
78 [Tpupoambie 3KOCI/IC1:'GMBI. DKOCHCTEMBI 1903 www.km.ru/education
TYHJp, JIECOB, CTEIEM, MyCTHIHb
http://school-
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 21.03 P :
collection.edu.ru
Yp6oskocucremsl. [IpakTrueckas
80 pabota «/3yueHue u onucaHue 0.5 25.03 www.km.ru/education
ypOOIKOCHUCTEMBI»
81 3aKOHOMEPHOCTH (OPMHPOBAIILA 26.03 www.km.ru/education

OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
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B OKOCHCTEMax

MexaHu3Mbl BO3JEHCTBUS 3arpsI3HCHUI
pa3HBIX TUTIOB HAa CyOOpTaHU3MEHHOM,

82 28.03 http://window.edu.ru/
OpPraHU3MEHHOM, MOMYJISAIIHOHHOM U
KOCHCTEMHOM YPOBHSIX.
b — 00 .

83 Hocgepa — obuenaneTapHas 8.04 www.km.ru/education
o0osiouka 3emiu

84 Yuenue B. U. Bepnanckoro o 6uocdepe 9.04 http://window.edu.ru/
3aKOHOMEPHOCTH CYIIECTBOBAHHMSI http://school-

85 11.04 :
ounochepsr collection.edu.ru
K .

86 PYTOBOPOTEI BEMECTE 1 15.04 www.km.ru/education
OMOTEOXUMHYUCCKUE ITUKITBI
3 0 .0 .

87 OHAIBHOCTS B1OChepbl. OCHOBHbIE 16.04 http://window.edu.ru/
OMOMBI CyIIN

88 Y cTOWYUBOCTH OHOCHEpHI 18.04 www.km.ru/education

89 OKOJIOTM4ECKHE KPU3KCHI U UX TIPUYNHBI 22.04

90 BosneticTBue genoBeka Ha 6uochepy 23.04 www.km.ru/education
A i .

91 HTpOHOFeHHvoe BogﬂeHCTBVH ©Ha 25.04 http://window.edu.ru/
PaCTUTEINILHBIN U )KHBOTHBIA MU

92 Oxpana mpupoabI 29.04 www.km.ru/education

03 OCHOBHBIE PUHITUTIBI YCTOHYUBOTO 30.04 http://school-
pPa3BUTHUA YEIIOBEUYECTBA U TIPUPOIBI ' collection.edu.ru
ParmonanbHo€e IPUPOONOIb30BAHNE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO 6.05 www.km.ru/education
pazHooOpaszus 3eMiH.

95 O06o006meHme 10 TeMe «MHUKPOIBOIIOIHS 205 http://school-

" €€ pe3yIbTaThbD»

collection.edu.ru
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9 O06o001eHue 1o Teme «MaKpo3BOTIOLUS 1 13.05 http://school-
1 €€ pe3yIbTaThl» ' collection.edu.ru
11 .

97 Obobueenne 1o reme lponcxocacrne 1 14.05 www.km.ru/education
U pa3BUTHE KU3HU Ha 3eMiie»

08 O606meHne o Teme «IIpoucxoxkacHme 1 26.05 http://school-
YeJI0BeKa — aHTPOIIOI€HE3) ' collection.edu.ru
O060061IeHre 110 TeMe «IKOJIOTHS — http://school-

99 HayKa O B3aMMOOTHOIICHUAX 1 20.05 .

collection.edu.ru
OpraHU3MOBY»
006006 O :

100 ODIEHHE TO TEME (L PTatisyb 1 20.05 www.km.ru/education
cpena OOUTaHUS.

101 O606I_HCHI/ICUHO TeMe «DKOJIOTHS BUIOB 1 21.05 http://S.ChOOI-

U TTOTMYJIS LI collection.edu.ru

102 Oo6o06meHue o Teme «brochepa — 1 23.05 http://S_ChOOI-

rio0abHast 3KOCUCTEMAy collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

1.TepemoB A.B. buonorus. buonormyeckue cucrembl u mporecchl. 10
KJIacc: YUYCOHMK JJIs1 0011e00pa3oBaTeNbHBIX YUPEKIASHUN (MPOPUIBHBI YyPOBEHB)/
A.B.Tepemos, P.A.IlerpocoBa— M.:. Muemo3suna, 2022.

2. TepemoB A.B. buonorus. buonorndeckue cucTeMbl W mpoiecchl. 11
KJIacc: y4eOHHMK /i1 0011e00pa30BaTeNIbHBIX yUpexkaeHui (MpoduiabHbIi ypoBeHb)/
A.B.Tepemos, P.A.IlerpocoBa— M.:. Muemo3uHa, 2022.

2. Aradonoa U.b., CuBornazos B.W. buonorust pactenuii, rpu0oBs,
mumaitaukoB. 10-11kmaccrl. YueObHoe mocodue st mpopUIbHBIX KIIACCOB
o0meodpazoBarenbHbIX yupexaenuit. M.: [Ipoda, 2007.

3. Aiina @., Kaiirep /. CoBpemenHas renetrka: B 3-x T. — M: Mup,1987.

4. Bronornueckuii SHIMKIIONEINIECKUi ciioBapb.-M: CoBeTckast sHIMKIIoneaus, 1986.

5. buonorus. Sunuknonenus / I'n. pexakrop M.C.I'misipoB. - M.

Bonsmas Poccuiickasyunukinonequs, 2003.

6. BopontioB H.H., Cyxopykosa JI.H. DBomntoris opraHM4ecKoro Mupa
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u31.- M: Hayka,1996.

7. I'pun H., Crayr V., Teitnop /1. buonorus: B 3-x T.-M: Mup,1990.
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Bonsmas Poccuiickasyunukionequs, 2003.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbioit
CHPAaBOYHUK/IS MIKOJHHUKOB ¥ MTOCTYIAIOUINX B BY3HI.
- M.: [Ipoda2004
2. bonrosa 1.B. CoopHauk 3ama4 mo OO1Ielt OMoJIOTHN ISl TOCTYTAOIIHNX B BY3HI.
- M.
«Onukce 21 Bex» «Mup u odpazoBanue», 2005;

3. Kosznora T.A.,'Kyamenko B.C. buonorus B Tadimmax 6-11 kiaccsr.
CrpaBounoenoco6ue. - M.: [Ipoda, 2002;
4. IlumenoB A.B., [Tumenosa W.H. buonorus. Jlunaktudyeckue marepuaibl K
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2. buonorusa: mkomeHBld Kypc. - M.: ACT-IIPECC, 2000. -

576 c: ni.-(«YHUBepcanbHOE YUeOHOE mocoone»);

3. MBanora T. B. CoopHuk 3aganuii mo oO1iei 6Monoruu: mocodue s
ydamuxcsoobmieoopa3osar. yupexaeauii /T.B. liBanosa,

I'.C. Kanu HoBa, A.H.Msrkoga. - M.: [Ipocemenue, 2002- (IIpoBeps cBOM

3HaAHMSA);

4. KoznoBa T. A. Komnoco C.H. [Iunaktuueckue KapTOYKH-3aJaHHS T10
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5. Jlepnep I'.1. O6mas 6uonorust. [loypodynsie TeCThl U 3a1anus. - M.: AKkBapuyM,
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

JlaGoparopHblii  mpakTukyM. buomorus 6-11  kmacc  (yueOGHoe
JIEKTPOHHOE u3JaHue),PecnyOinkanckuit MynbTHUMEANA
neHTp, 2004

buonorus 9 xnacc. O0uire 3akoHOMepHOCTH. MylibTUMeIUITHOE
npunoxenne kyueoHuky H.M.Connna (anekTponHoe yuebHoe nznanue), poda,
dusnkon, 2006

[ToaroroBka k EI'O mo 6uonoruu. DneKTpoHHOE yueOHOE U3/IaHue,
Hpoda, ®usuxon,2006 « JlabopaTopust KJIIETKA

* JlJaboparopuss TEHETHUKA
« JlTaboparopust 9dKOCUCTEMBI
Aopeca caiumoe ¢ UHTEPHETE
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