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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 obOpazoBannn B Poccuiickoit Deaepannn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHUN (penepanbHOoi paboyeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yriyonéunoro ypoBHs wuzyudeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OI'OC COO mnpodwiibHbIe y4eOHBIC NPEIMEThI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBIISIOTCS criocoOoM muddepeHnuanuu o0ydyeHusl Ha YpOBHE CPEIHETrO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHHUM MPOPECCHOHANBHBIM W BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIHTATEIBHBIX M PAa3BHBAIOIINX 3aJa4, CBA3aHHBIX ¢ NpodopueHTarnen
00y4aromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OOJacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEAWIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér mpencraBiieHHe O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacrpeziefieHue o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOIrO IpoIiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaronuxcs. B mporpamMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEeM OHOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS,
Omaromaps uyeMy [pOCMaTpPHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS], IPEICTABICHUNA O 3I0pOBOM 00pa3e *U3HHU, Ha
BOCIHTAaHHE OEpEeKHOTO OTHOILIEHHUS K OKpY)Karolled MpupogHOoi cpere. B mporpamme 1mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0yueHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
JESTEIbHOCTH OOYYaIoIMXCsl M0 OCBOEHHUIO COJEpXKaHUS OHOIOTHYecKOoro oOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOunblii npeamer «buonorus» Ha ypoBHE CpefHEro o0Iiero oOpa3oBaHHs 3aBepUIaeT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHui
oOydJarmuxcsi O JKUBOM TMPHUPOJE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
AMOPHOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYaOIIUXCSl K IMOCIEAYIONEMY TOTyYeHHI0 OMOJOTHYECKOro OOpa3oBaHUs B
By3aX M OpPraHM3aIHsIX CPEIHEro MpoQecCHOHANBHOrO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTHWYCCKUX 3HAHWH, TMOJYUYECHHBIX MPU HM3YICHHH OOYUYAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JeyioB OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10 kiacce 3T 3HAHHS MOJIYYArOT pa3BUTHE. Tak, pacIIUpeHbl U yriayOJIeHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH H3y4eHUN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHUio Ouonoruu. CorjacHO UM, M3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOT'0 YPOBHS OpraHU3alluHy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOrHYecKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJIOTHU M CHHTETHYCCKON
OMONIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
dbuznonoruu yenoBeka.

VYuyeOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOEHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIICOBAHHSIX B OWOJIOTHMH, MPUKIATHBIX aCIEeKTax
Ounonornyeckux 3HaHWH. /s pa3BuUTHS W MoaAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPIKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBIICHUS W Pa3BUTHUS TOW WU MHOU
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIIUX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

[lenp u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIa/IEHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v MpHOOpEeTEHUE YMEHHI MCIONIB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHHH WHTEpeca
K OmpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIs1 TPOJIOJKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTtrxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyoJ€HHOM YpOBHE
obecreunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOCHHME  OOYYAlOIMMHUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIMAX, THUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBUjax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000Pa3uu U OCOOEHHOCTAX OMOJNOTUYECKHX CHCTEM (KIIETKa, OpPraHU3M, MOMYISIUs, BH]I,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHoJIOrnH;

O3HAKOMJICHHE  OOYYarmoIMXCSi C  METOJAaMHU  TO3HAHUS  JKUBOH  MPHUPOJIBL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHOU U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTUH Pa3BUTHS, TCHETUKU M CEJICKITUH, OMOTEXHOJOTUH U CHUHTETUYECKOU
OMOJOTUM, TAJIEOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUs
OMOJIOTUYECKNX HCCIENOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoIeHUE, H3MEPEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIcHHEe OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTbh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OHOIIOTMM U  COLHUAIBHO-
PKOHOMHUYECKUMHU M HKOJIOTHYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OIICHUBATH IOCIEIACTBHS
CBOEH JCATEIHHOCTH 10 OTHOIICHHUIO K OKpPYXKAaIOIIeW MPUPOIHON cpele, COOCTBEHHOMY



3IOPOBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEpbI
npoHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEJCHUS B MPUPOAE U 0OecreueHus
0€301aCHOCTH COOCTBEHHOM XM3HENEATEIFHOCTH B YPE3BBIYAHHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OHOJIOTHH;

pa3BUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOLUIUMHCA OTKPBITHSAMU W COBPEMEHHBIMU HCCIIEJOBAaHUSIMHU B OHMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OHMOJIOrHYeCKOro HCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOIICHHUS K JKMBOW MPUPOJE B LEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIeH KyJbTYphl MOBEACHUS B MHPUPOJE; MHTETpPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHH;

npruolOpereHne 00yJaroIUMIC KOMIIETEHTHOCTH B PAllMOHAIBHOM TPUPOIOTIOIH30BAHUT
(cobmroneHue TMpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHHU COOCTBEHHOI'O 3[0POBBS M 3J0POBBS OKPYXKAIOUIMX JIOAeH (COOMIOIEHUS Mep
npoQMIaKTUKK  3a0oJieBaHUM,  oOecrieueHre  O€30MACHOCTH  KU3ZHEACITCIBHOCTH B
Ype3BBIYANHBIX CHUTYaLUsAX MPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BbIOOpa OOY4YaAIOUIUMUCS WHIUBUIAYATbHON
0o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH MOCienyroImeMy HpodhecCHOHATbHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
pEeruoHa.

OOwee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpennero oormiero oopazoBanusi, cocrabinsget B 10 kmacce — 102 gaca (3 yaca B HEACIIO).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs]  OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKN €ro CoAepkKaHUs M HalpaBIEHHOCTH Ha MpPOJIOJKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUs.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0Y4EHMM OMOJIOTMM Ha YIiayOlIEHHOM YpPOBHE SBIISETCS
IpoBe/ieHUEe JIabOpaTOpPHBIX M MpakTHueckux pabor. Tarke yuacTHe oOydaromuxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
OTIpEeNeNSIeTCSl YYUTEJIeM Ha OCHOBE HMEIONIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB W
MECTHBIX TPUPOIHBIX YCIOBHH.

COAEPKXAHUE OBYUYEHUSA

10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KYPCUBOM, HE BXOAUT B  TPOBEPKY
rocyaapcTBeHHoU utoropoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosorusi — KOMIUIeKCHasi Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonorndeckre Hayku W HW3ydaeMble UMHU TpoOiieMbl. DyHIaMEHTANbHBIC, MPHUKIAIHBIE U
MIOVCKOBBIC HAYYHBIE CCIICAOBAHUS B OMOJIOTHH.



3HaueHre OWOJIOTHM B (POPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJICHHOCTH, OXpPaHe
IIPUPOJBIL.

JdemMoHCcTpauMu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. WM. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X U3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounosioruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
Oouocdepusbiid. IIpomeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
Kussp kak popma cymectBoBanus matepuu. Hayku, nsydaromue *uBble CUCTEMBl Ha pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabGmroneHue, mzMepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBHUCHUMOU
nepemeHHoil. IDmanmpoBanme skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJIbTaToB. [[pMUMHBI MCKaKEHUS PE3yJIbTAaTOB HKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBoiiCcTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alluyu KUBOM NPpUpObD», «CTpOeHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO  OpTraHu3May,
«buoreoneno3», «buocdepa», «MeToapl U3YUEHUS! )KUBOI PUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBECHUS HAOIIOACHUH, H3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHHE Pa3TUYHBIX METOJOB MPHU H3YyYEHUH MKUBBIX
CHUCTEMM.

Tema 3. buonorns Kjierku

Knerka — cTpykTypHO-(QYHKIMOHATIbHAS €IUHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunnanbHoe  LEHTpUYTHPOBaHHUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uKcUuposanHvlx Kiemox. DAEKTPOHHAS MHUKPOCKOIIHUSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoHCTpanuu

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



Tabmumpl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpPENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHue METOMOB KJIETOUYHOH Omosioruu (Xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neaTpudyruposanue, [1ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVWMHYECKUI COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIEMEHTHL. Bona u €€ ponb
KaK pAacTBOPUTEN, peareHTa, y4aCcTHE€ B CTPYKTYPUPOBaHUM KIETKH, TEIUIOPETYJIALUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrnyeckast pojib. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelleCcTBA KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BropuuHnas, TpeTn4Has, 4eTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBoiicTBa OeJKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0€IKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, Iucaxapuibl, OJMrocaxapujpl M mnosucaxapuabl. OOmmii
IUIaH CTPOEHUS U (U3NKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlumuael.  TmapodmneHO-rHapodoOHBIe  cBoiicTBa.  Kmaccudukanmss — nummmaos.
Tpurnunepunabl, Gochoaunuabl, BOCKH, cTepouIbl. bronornyeckue ¢pynkunn munumoB. Oomme
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
IOJIyTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpunuun xommuieMeHntapHoctH. IlpaBmiio Yapradgga. Crpykrypa JHK — nBoitHas crimpaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekynl. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin u op2aHudyecKuil cunmes OUOMONEKY1 U
UX HenpupoOOHbIX AHAL0208.

JleMoHCTpanun

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

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabIUIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOABI», «BemectBa B cocTraBe OpraHu3moBy», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl OEenKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YIieBoaoB», «CTpoeHHe MOJEeKyI
aununoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKynsl ATD».

O6opynoBaHue: XuMUYecKasi ocyia 1 000pyIoBaHHe.

JladopaTopnasi padora «OOHapykeHHE 0CTKOB ¢ MTOMOIIbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnasi padora «liccienoBaHne HyKIEMHOBBIX KUCIOT, BBIJIEIECHHBIX U3 KIETOK
pa3IMYHBbIX OPraHU3MOB.

Tema 5. CtpoeHue 1 QyHKIUM KJIETKH



Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHre TMpPOKApUOTHUYECKON KIeTku. KietoyHass creHka OakTepuidi u  apXeu.
OcoOeHHOCTH CTpPOEHUsI TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie U (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTWyeckoil MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIN (muddysus, obOneruéHnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HATPHUI-KaJIMEeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (parounTo3. Dxk30unTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMH KJIETOYHOW CTEHKH pacTeHUH, rpuOoB.

[Mutonnazma. L{uto3ons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OpnnoMeMOpaHHbIe OpraHOUIbI KJIETKH: sHAoIazmaTudeckas cetb (JIIC), anmapar ['onbmxwy,
JM30COMBI, UX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHyJIIpHOrO peTukynyma. Mexanusm wuanpasnenus Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHJOIIa3MaTH4ecKuil peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiterounslil cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MHUTOXOHIPHUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GYHKIMKM MHUTOXOHApPHHA W TUIacTHA. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HememOpannble opranouab! kietku CtpoeHue M (yHKIHH HEMEMOpaHHBIX OpraHOMI0B
kietku. PubGocombl.  Ilpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxkpogunamenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpoTpy6ouku nuToriasmel. Llentpuons. benku, accoyuuposannvle ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OOonouka sapa, XpOMaTUH, KapuoOIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. Belku XpomMaTHHa — THCTOHBL. /Junamuxa s0epHoll
060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAsh  XapakTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl U cxembl: «CTpoeHHE DYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKn», «CTpOeHUE PaCTUTENbHON KiIeTKn», «CTpoeHrne MUTOXOHIpUmn», «Sapo», «CtpoeHue
IPOKAPUOTUYECKON KIETKUY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepuanbHbIX KIETOK.

JlaGopaTopHas pa6ora «/I3yueHne CTPOCHUS KIETOK Pa3IMUHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHrne CBONCTB KJIETOYHONH MEMOpPaHBD».



JlaGoparopHasi padora «VcciegoBaHue IIa3MoIM3a U JEIJIa3MOJIM3a B PACTUTEIbHBIX
KJIIETKax.

IIpakTHyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCUMWISIIMS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTHe Kuciaopoga B OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe oOecrnieueHne kieTku: mnpespameHue AT® B 0oOMEHHBIX THpolieccax.
@DepMeHTaTUBHBINM XapakTep peaklHid KJIETOYHOTro Merabosnn3Ma. DepMeHThI, X CTPOCHUE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. OTinuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIHIA OT PA3IMIHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpraHUYECKUX BELIECTB B KieTke. DoTocuHTe3. AHOKCUEHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponps xnopomactoB B mporecce gorocuHTe3a. CBETOBass M TEMHOBAs
dazel. @omoovixanue, Cz, Cy u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTH PoTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocuHTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIUPYIOIIHIE
OakTepuH, )KeIe300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIH30BAHUE
YEeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oose3Hei.

AspoOHBIE OpPraHW3Mbl. JTanbl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIIOKO3HI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHAPUI B MpoIEeccax
O6uonornyeckoro okucieHus. Lluknndeckue peakuuu. OkuciautenbHoe (GochopuIrpoBaHHe.
Onepeuss membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanuu

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunrtes Oenkay,
«Ctpoenue pepmMeHTa, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/I0BaHUE ISl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaTos.

JlaGopaTtopnas padora «/3ydyeHne KaTaJTUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

Jladoparopnasi paGora «/3yueHue (QEepMEHTATHBHOTO pACIICIUICHUS TEPOKCH]IA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE NMPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHnas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HaciencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peaknum marpuyHOro cuHresa. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanusi HacnencTBEHHOM WHGopMauuu. ['eHeTWyeckwii KoJ, €ro CBOICTBa.
Tpanckpunuus — Matpuunblii cunTe3 PHK. IlpuHIMne! TpaHCKpUNIMK: KOMILJIEMEHTApHOCTD,



AHTUNAPAIUICTBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmagnenus o cmpoeHuu ceHog. OpraHu3anusi reHoMa y MpoKapuoT U
9YKapHOT. Perymsauus akTUBHOCTH T€HOB y mnpokapuoT. [umote3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpoiieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OJMUraTHbie nmapa3uthl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. JKusznenmwiti yukn JHK-codeparcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBaHus uejoBeKka, JKUBOTHBIX, pactenmit. CIIMJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvle
¢dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

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

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

IIpakTuyeckas padora «Co3aHue MOJIEIIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Mutepdaza u murto3. OcoOeHHOCTH
MpoIeccoB, mpoTekaronux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmmkanum  JITHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenme xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TaljIouJHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocomsl. [1010BbBIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpOLECCHl. THUIIbI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HayeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kietku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, QyHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuiel u cxembl: «OKU3HEHHBIM HHUKI KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJTHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MUTO3 B KJIETKaxX KOpeIIKa

TyKay.
JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».



JladopaTopnasi padora «HaOmroneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOYHBIE IPUOBI, OJTHOKIICTOYHbIE BOJOPOCIH, Apyrue nNpoTHcThl. KomonuansHeie
OpraHU3MBI.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPIaHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacreHwil. Tunbel pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHas, MOKPOBHAS,
MPOBOAINIAs, OCHOBHAasA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PacHOIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YeJlOBEeKa. THUIbl JKMBOTHBIX TKaHEW: JIUTEIUAJIbHA,
COCIMHUTENbHAS, MBbIIIeuHas, HepBHAas. OCOOCHHOCTH CTPOEHUS, (QYHKIHH M PACIIOIOKEHHUS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHU ckeneT. CTpOeHUE U TUIIbl COSAMHEHUS
KOCTEM.

JIBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX dKHBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBILIIIBI U UX padoTa.

IIntanne opranm3mos. Ilormomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusamu. I[Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUIICBAPEHUE.
[TuTanne NMO3BOHOYHBIX XMBOTHBIX. OTHENbl MUIIEBApUTENbHOrO Tpakra. [InmeBapurenbHbie
»kenesbl. [InieBapuTenbHas CUCTEMA YEI0BEKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. Jlprxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIErouHOe
JpIXxaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLUOHHOE YCIOKHEHUE
CTpOEHMS JETKUX I103BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHas cucTemMa dYenoBeka. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaroImuX. Perynsauus asixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BemecTB y OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuM. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIeHHs..  OBOJIIOLIMOHHBIE  YCIO)KHEHMSI ~ CTPOEHHSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Beinenenne y opraHusmoB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblneneHus. @Ounbrpanms, cekpeuuss U oOpaTHOE
BCaChIBaHHE KaK MEXaHHU3Mbl pabOThI OPraHOB BbleNeHUs. CBSA3b MOJIOCTH Tella ¢ KPOBEHOCHOU
Y BBIIEIUTEIBHON CUCTEMaMU. BpineneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. [loukwm.
Crpoenue u pyHKInOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.



3ammMTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropsl OakTepuii u
LUCTBI NPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrBa naccCuBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3alIUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOYHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
Bpoxnéuuelii M mpUOOpeTEHHBIM  crienM(UYecKUii HUMMYHUTET. TeopHs KIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxkuMocTe M perynsuus y OpraHu3moB. Pa3ipaXxuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisinus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3Ha4YCHHUE.

HepBHast cucrema u pedrekropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTJIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc n pednexropras mayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss W SHAOKPUHHAs CUCTEMa >XMBOTHBIX W 4yenoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBue TOpMOHOB. B3auMMOCBSA3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL Ul

[Toptpert: N. II. 11aBnos.

Tabmuipel u cxeMmbl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHME HACEKOMBbIX», «TKaHM pacTeHH»,
«Kopuesble cuctembl», «CrtpoeHue cteOnst», «CTpoeHHe IHUCTOBOM MIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenpHas cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpinenurenbHas cucrema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHe IIaHapun», «BHYTpeHHEE CTpOEHHE A0XKAEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepsHas cucrema uenoBekay, «Pediuexcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpENapaTsl OJHOKJIETOYHBIX OPraHHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKUX, )KUBBIE
HK3EMIUISPbl KOMHATHBIX PACTeHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YellOBeKa,
o0opynoBaHue Uil JIEMOHCTPAllMU IMOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
pacuieruieHdsl Kpaxmaia U OenkoB 1oj JeiicTBUeM (epMeHTOB, 000pyAOBaHHE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydyeHne TkaHel pacTEHUI.

Jladoparopnasi padora «/3yueHre TKaHel )KUBOTHBIX.

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

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yast BEreTaTUBHOE) U M0JI0BOE. Bubl
0ecro10ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.



[TonoBoe pasmHoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 y JKMBOTHBIX. IlosoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmtoioTBOpEeHNEe M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopghoeenes — 00na u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bracmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TaCTPYIISLIHS).
3aknajKka OpPraHOB W TKaHEeW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKUX B3aUMOJEWCTBUI reHoB. BimsHue Ha
SMOPHOHAIIBHOE PAa3BUTHE PA3NUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHBIX. I[locTamOpmonanmeHbIi mepuon. IIpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPUPOJE.
Tunbel pocta KUBOTHBIX. @akTOpbl PETYJSILUU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoxeHue u paszputue pacrteHuil. ['amerodur u crmopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHUe U pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJsiuy OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanuu

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

Tabmunpl u cxembl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBI», «Pa3MHOXEHHE THUApHDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHIEKIETKH U CIIEPMATO30UIay,
«OcHOBHBIE CTaauMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Maiickoro
Kykan, «Pa3Butue capanumn», «Pa3BuTtHe IArymkn», «/{BolHOE OIIOJOTBOPEHHUE Y IIBETKOBBIX
pacteHni», «CTpoeHHEe CeMSH OJHOAOJIBbHBIX M JIBYAOJIBHBIX PAcTeHUN», «KM3HEHHBIA LHKII
MOpPCKOM  KamycTbD», <«JKW3HEHHBIM HHUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEHHBIN ITUKIT COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpEnapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelnb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnyeckasi padora «BpIsiBIeHME NMPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB



Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. Benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YUCTas JIMHUS, TUOPUAbI, TeHOTHIN, (peHotur. OCHOBHBIE METOJbI TE€HETHUKH:
rUOPUA0IOTHYECKHM, IUTOTOTUYECKHI1, MOJIEKYIISIPHO-T€HETUYECKHI.

JleMmoHCTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIBaHUS».

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpunHoe ckpeunBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
rubpuaoB mnepBoro nokoieHus. IlpaBuno momunupoBanusa. Bropoit 3akoH Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanusupytouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMS.
Paciensienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUU.

Hurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHnaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTOI0rN4YecKkrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

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

I'enoTun kak nenoctHass cucrema. [lneforponus — MHOKECTBEHHOE JICWCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anmoneicTBue HeauleNbHBIX T'eHOB. KOMIIIEMEHTapHOCTB.
Onucras. [Tonumepus.

I'eHeTMYECKUMI KOHTPOJb PA3BUTHS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3NOIOTMUECKUX MPOLIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (QyHKUuH. [‘eHeTmueckue
MEXaHU3Mbl CUMOHMOT€He3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JAeMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmunper u cxemsl: «llepBblif 1 Bropoil 3akonbl Mennens», «Tpetuit 3akon MeHnens»,
«AHanmu3upyollee ckpelnuBanuey, «HemnoiaHoe nomuHupoBanuey, «CLerieHHOe Hacael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nonay», «Kapuorumn yenosekay», «KapuoTtumn qpo3o0Quisn»,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHOBY.

OOGopynoBaHue: MOJETb IS IEMOHCTPAIIMK 3aKOHOB €IUHOO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUSI W PACIICIJICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.



IIpakTuyeckass padora «/3ydyeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEUTUBAHUS Y
JPO30(UITBD».

IIpakTnyeckas padora «/3yueHue pe3yapbTaTOB AUTMOPUIHOTO CKPEIIMBAHUS Yy
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBie reHotuna u cpeabl npu (GopMupoBaHuHM (eHoTHNna. V3MEeHUYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJIMYECTBEHHbIE INPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBECHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponib cpeabl B (GOpMUPOBAHUU MOIUGPUKALMOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuannoHHsll psi ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass M3MeHYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Buabl
FeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3J[AHUU T€HETHUECKOTO pa3Hoo0pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MytanonHasi HU3MEHYMBOCTb. BHbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIprumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAL[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (YaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMO8.

JleMoHCTpanuu

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

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoOau(UKAIMOHHAS W3MEHUUBOCTbHY,
«KombOuHaTuBHast ~ u3MEHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a00JeBaHNs YeTIOBEKa», «Buabl MyTanunii».

O6opynoBaHue: *uBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PAacTeHHM, PUCYHKHU
(potorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabdora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
M3MEHUYUBOCTHU. [TocTpoeHne BaprallMOHHOTO psifa U BapuallMOHHOW KpUBOII».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
Metoapl n3ydeHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKU, OJIM3HEOBbIH, [IUTOreHEeTUYECKHIHA,
MONYJISLHOHHO-CTATUCTUYECKUHM, MOJIEKYJIIpHO-reHeTnYecknii. COBpPEMEHHOE OIpeesieHne
TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ momouisio [TIP-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHON NPeapacloyoKEHHOCTbIO. 3HAUEHUE MEAMIMHCKOW TE€HETHKU B
NPEIOTBPALICHUH M JIEYEHUU T'eHETUYeCKUX 3a00jieBaHUI dYenoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHM B 00JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIILIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenbl. I'eHeTmdeckas IpenpacroiokeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JleMoHCTpauMu

Tabmunpr u cxembl: «Kapuotun uvenoBeka», «MeTOIpl MU3y4yeHUS] T€HETUKH YEJIOBEKa»,
«["enernueckue 3a001€BaHUS YCTOBEKA.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JomMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecTukanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHns U MHOI000pa3us KyJbTypHBIX pacTeHui. Ponb cenexunn
B CO3JaHUM COPTOB pAacTeHUH U 1opoxa KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMoHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAaCCOBBIN U MHAWBUIYaJIbHBIH.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VICTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMTOMOIIBIO OIICHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaananvoHHbld U
XUMHYECKH MyTareHe3 KaK MCTOYHHK MYyTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJTHOTO MaTepHralia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rulpuauszauus. bauzkopoacTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelyBanue, Wi ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Mcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TUOpUAM3ALIUAL.
[Tpeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTM)KEHUS CENeKIUH pacTeHUudl u
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIO0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEMEHHbIX Memo008 HAYUHbIX UCCAe008AHUL, NepedosblX Uoell U
nepCcneKmuBHbIX MexHOI02UI.

JleMoOHCTpanuu

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TaGmuupl 1 cxembl: «L{eHTpbl TPOMCXOXKAECHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIBl CEIeKIun»,
«OTtnanénnas rudpuan3anus», «KMyrarenes».

Jladoparopnasi pabdora «/3ydeHrne COpTOB KYJbTYPHBIX PACTEHHUU M TOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METObl U JAOCTH)KEHUS CEJIEKIMU PAaCTEHUM U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI U CHHTeTHYeCKasi 0010 U



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpanunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJIECHANPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBIO IOJy4YE€HHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEp KallUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kierounas uHxxeHepus. MeToapl KynbTyphl KJIETOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpuobanku. ComaTtuueckas ruOpuau3zanus M coMaTH4ecKuil smOpuorenes. Mcmomb3oBaHue
TaliOWJI0B B CEIEKUUU DpACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHEIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKLMST SHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOA TpaHCIJIAaHTAlUU sIep
KIETOK. Texuonocuu 0300poeieHUs, KyIbMuUpOBaHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHMPOBAHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpOoOJIeMbl TeHHOU
VHXEHEPUU.

Meaumuackue onorexnonorun. [loctrenomHuas nudposas meaununa. [1IP-muaraocTuka.
MeTa0o10MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonb3oBaHWE CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OvouHXeHepuss [UIsl pa3pabOTKU (QYHIAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra U pelieHns 3aJad NepCcoOHAIN3UPOBAHHON METUIIHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbl0 OOECledeHHss KOMOMHUPOBAHHON 3aIllUTHl OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKYJISpHBIX MeXaHU3MOB (yHKUnoHupoBaHus PHK-
COJIEprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnoiab3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJCTBEY, «KieTouHass nHKeHepus», «I'eHHas NHKEHEepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNs — BayKHEHNIIAs MPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue M pa3BuTHE IBOJIOIMOHHBIX NPeICTABJIEHNH B OMOJIOTHH

OpomonnonHas teopus Y. Jlapsuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKN3HBb
W Hay4Has JnearenbHocTs Y. JlapBuHa.

JBwxymue cuibl sBoiouuu BugoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTh
pPa3MHOXKEHHS OPraHU3MOB, HAacl€JCTBEHHas H3MEHYMBOCTh, OOppba 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrerndeckoii Teopuu dBomtonuu (CTI). HeliTpanbHas Teopus SBOOINH.
CoBpeMeHHas 3BOJIOIMOHHAS OMONOTHSA. 3HAUCHHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA.



JeMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoil nmpupoabl (o K. Jlunuew)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexanusMm ¢GoOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIbTYpHBIX (opM KamycTel», «[lopoasl JOMaNIHUX XKUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYLIUX CHUJ 3BOJOLHUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MukposBosonus U eé pe3yabTaThl

[Tomymsiust Kak sJeMeHTapHas eauHuna 5Boitonnd. CoBpeMEHHbIE METOJbI OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomyssaiuil. U3Menenue reHohoH/1a MOMyIISIIUHA KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHUWE. 3aKOH reHeThueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (QaKTOpPbl (IBIKYIIME CHJIBI) HBOJIOUMH. MYyTAallMOHHBIM MpOIECC.
KomOunaruBHass u3MeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
4acToT ayuiesied B momyisinusix. D(QexT ocHoBatens. Igdghexkm OymvlLiouH020 20pAbIKA.
CHudicenue eenemuuecko2o paznoobpaszus: npudunsl u cireocmeus. Illpossnenue 3¢pghexma
Opetiha 2enoé 6 Oonvwiux u manvlx nonyrayuax. Murpauuu. M3omduus MNOMyISUAN:
reorpaduueckas (IpocTpaHcTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EctectBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
oTtOopa: ABMXKYLIUH, CTaOMIM3UPYIOUINM, paspeiBatromiuii (qu3pynTuBHbI). IlonoBoit oTOOp.
BO03HHUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO TOBEICHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HMKHOBEHUE
npucrnocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoaaantauuu. [lpumeps! npucrnocodnennit
y OpraHusMoB: Mopdonoruueckue, (U3MOIOTHUECKHe, OMOXMMHMUYECKHE, TOBEIECHUYECKHE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLHMU.
M3onmsiumust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JMTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp osBomronMoHHOM Ouosiornn B pa3paboTKe HAyYHBIX METOJOB COXPaHEHHUS
O6ropa3zHooOpazusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(GbopMUPOBAaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmump! u cxembl: «MyTarmoHHasT U3MEHIUBOCTHY, «[lomynsamroHHast CTPYKTypa BHAA,
«Cxema mposiBlIeHus 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT HM30JSLIMs TONYJSIIMKA ceBaHCKOM (dopenny», «I'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomyasimoHHbIe BOIHBI YHCIEHHOCTU
XUIIHUKOB U JKepTB», «(Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «PopMbl OOpbObI 3a
CYILIECTBOBaHUEY, «MHayCcTpralbHbII MEJTaHU3M», «KuBble HCKOIIaEMBIE»,
«IloKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MXUBOTHBIXY,
«®Du3nonoruueckue agantauuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTDY,



«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABILECH,
«DKOJIOTHUECKOE BHI000pa3oBaHMe BHIOB CHHUI, «llomuruiouabl pactenuii», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repOapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yy4esia MTHUIl U 3Bepei ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydena NTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TUIHBIMU CIIOCOOAMU.

JladopaTopnasi padora «BrIsBIeHNE H3MEHUNBOCTH Yy 0COOCH OTHOTO BUIA».

Jladoparopnasi pabora «lIpucmocoOiieHHsi OpPraHM3MOB W HMX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIIOLUSA U eé pe3yJibTaThl

Mertoabl n3ydeHusi Makpo3BoItoLud. [laneoHTosornueckre MeToIbl U3y4eHHs IBOJIFOLUU.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus oBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eMian. BUIbI-9HIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOABI M3YYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAIOrMUHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyIsSpHO-
reHeTUYeCKrue, OWOXMMHUYECKMEe M  MaTeMaTU4YeCKHe METOAbl HM3YYEHHUS  HBOJIOLMH.
['omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PUIIOTeHETHYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTaI[M{ U SBOJIIOLMSI TEHOMOB.

OO6mme 3akOHOMEpPHOCTH  (MpaBwia) JBOMONUH. [lpunyun  cmenvl  yHKyUi.
HeobOpaTumocTsb 3BoIOLUHN. AanTUBHAs paauaiys. HepaBHOMEPHOCTh TEMIIOB HBOJIOILUH.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuipl U cxembl: «OUIOTEHETHYECKUM PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «/lpeiid koHTHHEHTOBY», «PenukTel», «HaudanabHble CTaguu >MOPHOHAIBLHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOTMYHBIE  OpraHbD»,
«PynumeHTsl», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HalpaBJIEHUs 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISDKHM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoskaeHue H pa3BuTHE )KU3HU Ha 3emiie

Hayunble rumores3sl MPOMCXOXKACHUS XU3HH Ha 3emie. AOuOreHe3 M MNaHCIEPMHUS.
JloHayuHble TPEICTaBICHHUS] O 3apOXKACHUU >KU3HMU (KpealuoHHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOK/JICHHUs KU3HU U €€ onposeprkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxosxaeHune KU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuYeckoi »Bostonuy. [InanetapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmwmepa u I'. IOpu. OOpazoBanue monumepoB u3 MoHOMeEpoB. KoarepBaTHas
runote3a A. M. Omnapuna, rumore3a mnepBuuHOro OynboHa Jk. XomnaelHa, reHeTHdeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.



Uctopus 3emumn u wmeroabl €€ wu3ydyeHusa. VIckomaemble OpPraHUYE€CKHUE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOCUTENbHAasE ¥ a0COJIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHonOrMYecKas mKana: 30Hbl, IPbl, HIEPUOJIBI, STTOXH.

HavanbHuble 3Tanel opraHnyeckoi 3Boitouuu. [losiBIeHue M 3BOJIOLMS MEPBBIX KIIETOK.
Oonronust Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronuthl. IIpokapuoTel u
SYKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TpPYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIC 3Talbl HBOJIONHMU BhICIIUX pacTeHuid. OCHOBHBIE apoMop(hO3bl PaCTCHHUI.
Boixon pacrenuit Ha cymy. llosiBieHue CHOpoBBIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX paCTEHUN.

OCHOBHBIE 3Tallbl ABOJIIOIUHM JKABOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. IlepBbie XOpI0BbIE
KUBOTHbIE. JKH3HBb B BoJe. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxkaenne aMmpuOuil U penTHIIU.
[Tpoucxoxaenne Mmiekonurammux u ntull. llpuHnun kmodeBoro apomopdosza. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MepUuoaaM: apxeu, mMpoTepo30i, Maaeo30i, ME3030H,
KaiiHO30#. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux TmporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJI€00pa3oBaHHE: €ro YCJIOBHS M BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]epHl.

MaccoBbie BBIMHpPAHUSI — DKOJOTUUYECKHE KPU3UCHI mpouuioro. [IpuduHbl U ciaeacTBus
MaccoBbIX BeIMHUpaHUil. COBpEeMEHHBINH SKOJOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
coxpaHeHHs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHas cucTemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonaeitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
caM03apoXKJIeHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBoNMOLMNY, «['eoxpoHonmornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMH,
«Cxema o00OpazoBaHusi JyKapuoT myTéM cumOuoreHesza», «CucremMa >KHUBOW MPUPOJIBI»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurMOPUTEY, «OIHOKIECTOYHBIC
BoZOpoCIN», «MHOTrOKJIETOUHblE BoOJOpociany, «Mxu», «l[lanopoTHukm», «l onoceMeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA >KUBOTHOTO MHpay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmbikaromuecs», «IITunme,
«Mnekonuraromuey, «PazBute KU3HM B apxeMckou apey, «Pa3BuTHE KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTHME KU3HM B MAIECO30MCKOM 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XU3HM B KallHO30MCKOM »Hpe», «CoBpeMeHHas cHucrema
OpPraHUYECKOI0 MUPay.

O6opynoBanue: repOapu pAacTEHUH Pa3IUYHBIX OTMENOB, KOJUJIEKIUA HACEKOMBIX,
BIIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEIEeThI



MTO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIA€MBbIX, MYJISIKH OPraHU4YECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa JgaGoparopHas padora «MopenupoBanue oneitoB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYeCKUX COSAMHEHUN B IEPBUYHOI aTMocdepe».

JlaGoparopnasi padora «/3ydyeHue U OINHUCAHUE HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «/3yueHne o0OCOOEHHOCTEH CTPOEHUS PACTEHHH PpPa3HBIX
OTZIETIOBY.

IIpakTuyeckasi padora «3ydeHue ocoOEHHOCTEH CTPOSHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJ10BeKa — AHTPONOreHe3

Pa3znensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33peHMUS.
CoBpeMeHHbIE Hay4YHbIE TEOPUH.

CxonctBo  uenoBeka ¢ KUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IOJIOKEHHE  YeJIOBEeKa.
CBugeTensCcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuUoIoTHYecKre, (HU3HO0IOro-OMOXMMHUYECKHe, IMoBeAeHUecKne. OTaHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBuwxymue  cuibl  (QakTophl)  aHTpoONoOreHe3a:  OWMOJIOTMYECKHE,  COLMAJIbHBIE.
CootHorieHre OMOJOTHIECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororenesa. Pannue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIBI)
Y paHHHE TOHTHUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JIBYHOTHE MpENKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reiinensOeprekuii —
o0ImuMi IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaH epTallbCKUi
KAaK BHJ JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THUIA, JEHHCOBCKUMI
YyeJIoBEK, OCBOEHNE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMukKa.

DOBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMNALUSAX YEIOBEKa.
Myranmonsslil niporiecc U noaumMopdusm. [lomymsIoHHbIe BOTHBI, Ipeii() reHoB, MUTpALlUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOT'O YEJIOBEKA.

UYenoseueckue pacbl. [lonsitue o pace. bomnbiime packl: eBporneouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHAlIbHAs), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHCcKas). Bpems u
IyTH paccelieHus1 4YelloBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBUSIM
OKpyXaroliel cpeapl. BiausHue reorpadguueckoi cpenbl U Jpeiida reHoB Ha MOpP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauCUMIUIMHApHbIE METOAbl B (HU3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIFOIIMOHHAS. ~ AHTPOIOJIOTM M IAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  HOMYJISALUN.
buoconmaneHple  HMCCIENOBaHWUSA ~—~ NPUPOJBI  4enoBeka.  McecinepoBaHue — KODBOJIIOLMHU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabmumpl u  cxembl: «MeToasl aHTPONOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNneT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTs u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OBOJIOLMOHHOE [JPEBO UEIOBEKaY,
«ABcTpanonutex», «HemoBek ymenblit», «UenoBek npaMOXOoasuiuiny, «/{eHMCOBCKUN 4eI0BEK»



«Heannepraneup», «KpoManboHIbI», «lIpenku denoBeka», «ITambl SBOJIONUNA YEJIOBEKay,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEHN, MPEMETOB MAaTepUAIbHON KYJIbTYphl MPEIKOB
YelnoBeKa, penpoaykiuu (potorpaduu) KapTHH C MHGPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0J0K UCKOMAEMbIX OCTAaTKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4ellOBEKa M uepena LIMMIaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETN TOPCA MIPEIKOB YEJIOBEKA.

JladbopaTtopuasi pabora «l3ydyeHre OCOOEHHOCTEH CTpPOCHHS CKelleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB W
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTUHU C IPYTUMU HayKaMH.

Metoasl skonoruu. [ToneBbie HaOmoneHNA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalOIIeH Cpelibl: JIOKaIbHBIH,
pPErHOHANIbHBIN U TJI00AIbHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoHCTpaLun

[Toptpersr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceepiios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxembl: «Paznensl sKodoruny, «MeToasl dKoJIoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

JlabopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Okonoruyeckne (akropel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHe, OuOTHYEeCKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTb. OBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKonorndeckuid paxrtop. JlelcTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTeHUH M >KUBOTHBIX IO
OTHOILIEHUIO K cBeTy. CUrHangpHas posb cBera. doToneprnoausm.

Temmeparypa Kak skojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEP:KaHUIO
BogHOro Oanmanca. Kmaccudukanust pacrteHuii 1mo oOTHOmeHWI0O K Boje. IlpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TIyOMHHAas
MOJMTOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpell OOuTaHus
opranu3moB. [IpucrnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CpEAax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMbI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.



JKuznennbie ¢opmbl opranu3mMoB. [lonstue o xuzHeHHOU (Qopme. KuzHeHHBIE (HOPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Buumbpl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUpAaHTCTBO,  HaxJieOHHWYecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpanuu

Tabmuubl 1 cxembl: «JKosorndeckue (pakropb», «CBETOBOU CIEKTPY, «IKOJOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
JKUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckne puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«2KocHUCTeEMa IIUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOHHOro Jiecay», «llemu nutaHus»,
«XuiaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy, «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (AKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOWBHIE W TEHEBHIHOCIMBHIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJUJIEKIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHuid, uydeia MTUI[ W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K TUTrpoduTam,
Kcepouram, Me3oduTaM, KOMHATHBIE PpACTEHHs] JaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
OoOHWTaIOIMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH M KUBOTHBIX, 00JIaJarolnx
yepTaMud TMPUCHOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUA PACTEHUN W >KUBOTHBIX PA3JHUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJAECHCTBUSX.

JlabopaTopnasi padora «BrisBieHre MPUCTIOCOOICHUIM OPTaHU3MOB K BIIUSIHHIO CBETAY.

JlaGopaTtopnas pabora «BbisiBIeHME NpPUCIIOCOOTIEHUNH OPraHU3MOB K BIMSHUIO
TEMIIEPaTypPbI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUH W3 Pa3HBIX MECT
oOUTaAHUS Y.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTMYeCcKHe XapaKTepUCTUKU Momyysauuu. [lomymsmius kak Onojoruueckasi cucremMa.
Pons HeomgHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI oMy . OCHOBHbIE MOKa3aTeNN MOMYJISIIINU:
YHUCJIEHHOCTDh, IUIOTHOCTh, BO3PAacTHAas M IOJOBas CTPYKTYpPa, POXKAAEMOCTb, NPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALHSL.

Dkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
NOMYJSIIMK U €€ perynauus. buortnueckuil moTeHIMan nonyiasuuu. MoaenupoBaHie JMHAMUKH
nonynsiuud. Kpusble pocta uucineHHoctu mnonyiasuuu. Kpusbsle BbDKHMBaHMS. Perymsius
YHUCICHHOCTU TMOMYNIALMNA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkojorudeckue crpareruu BuaoB (r- u K-crparerun).

[TonsiTue 00 »dKoJlOrMYEecKOM HUmIEe BUAA. MecTtooOuTtanue. MHOromepHas MOICIHb
skosornyeckor HumM Jx.M. Xatuuncona. Pazmepsl skosiornyeckoii Humu. [loreHunanbHas u
peann30BaHHAas HUILIU.



Bun xak cucrema mnomysisuuii. Apeansl BUAOB. BUIBI M UX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJICHUS M MUrPALMA JKUBOTHBIX. bHOJOrMyecKkne WHBAa3UHU
YY>KEPOIHBIX BUIOB.

JleMoHCTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «IpoctpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomynsuuny», «CKOpPOCTh 3aceleHHs
MOBEPXHOCTU 3€MJIM PaA3IMYHBIMM OpraHu3Mammy», «Mojenb skosiorudecko Humum JDx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PAaCCEIECHUIO».

Tema 9. DKo0J10rHA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MNPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue O0JIOKH 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. JKOJI0rH4ecKre MHUpaMuIbl
yricesn, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccuu. [lepBUUHbIE W BTOPUYHBIE CYKIIECCUU U HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBI. JKocucmembl 03€p U peK. DKOCUCIeMbl MOopel U OKeaHO8.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  IKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazaumums wmexnay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CuHanTponu3auus ropojckod (¢ayHbl. buosornueckoe M  XO3AHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHU3MOB B
sKkocucTteMax. Porb kackadnoco s¢hgexma u 6u008-30uhuxamopos (Knouesvlx 6uU0os) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPTrMM W  BEMIECTB MEXKIY CMEKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHU3MOB, NOMYJISUMUA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX Y AHTPONOTE€HHBIX BO3ACHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HBIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoNoTus MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaLun

[Toptpert: A. Ix. Tencau.

Tabmuie! U cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA IIHMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucteMey», «llenu mnuTanus (macTOuIIHAas, JETPUTHAs)»,



«QKoyornyecKas mupaMujia ynucen», « IKoJoruueckas nupamuaa Ouomacchly», «IKOJIOrnyecKas
nupamuaa sHeprum», «OO0pazoBanue Oonotay, «llepBuunas cykueccusi», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCHUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypooIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHU, KOJJICKIMU HACEKOMBIX, Uydesia MTHUIl U 3Bepei,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

Jladoparopnasi padora «3ydeHne pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTreoreHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOZOJIbHBIN WM MMOWMEHHBIH JIyT, 03€p0, O0I0TO)».

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

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmerianerapuas o0ojgo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
)u3Hb. Pazputne npencrarieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ounocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo 6uocdepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcodeHHocTu 6uocdepsl Kak raodarbHON
skocucTeMmbl. JluHammdeckoe paBHOoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOTeOXMMHUYECKUE UKIIBI (YTIepo/a, a30Ta). PUTMUYHOCTD sBNIeHHI B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIM: TYHAPA, XBOHHBIC
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbBI, IyCThIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpbsi. Kinmar, pacTuTeNnbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKUUS JKHBBIX CHCTEM, OLEHKAa HX PECYpPCHOrO IOTEHIHala U
O6uocepHbIX QYHKIHUI.

JleMoHCTpanuu

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

Tabmuupl u cxemsl: «l'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE Omombl cymmy, «Kinnmarnyeckue mosca 3emnu», «Tynapa», «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycTbiHY,
«Tponmuecknii necy.

Ob6opynoBanue: repbapuy pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TMpUYHHBL Bo3geiicTtBue demoBeka Ha Owuocdepy.
3arpsi3HEeHUEe BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpONIOreHHOE  BO3/ICMCTBUE Ha PACTUTENbHBIM M KMBOTHBIH Mup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYECKHE
MapKu.

OCHOBHBIE IPUHIUIBI YCTOWYMBOTIO PAa3BUTHS YeJOBEYEeCTBA U MpUpoabl. PannonansHOe
IPUPOJIONOIL30BAaHUE M COXpaHeHHe OHoJorudeckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3ButHe METOJOB MOHMTOPHMHIAa pAa3BUTUS OMNACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



snepzemuxke. buonozuueckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeadbuIUMayuy IKOCUCeM U Cnocobo8 60pbbbL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTHEM.
JleMmoHCTpauMu
Tabmuubl u  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHHe THIPOChephD»,
«3arpsisHeHne  mouBbl», «llapHukoBbIi 3 dexT», «Ocobo oxpaHseMmble MPHPOIHBIC
TeppUTOpUN», «MOoJesn yIpaBasieMoro MUpay.
Ob6opynoBanue: ¢ororpaguu OXpaHsSEMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMIH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.
INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4yaroIIMMUCS
IporpaMM CpeaHero o0I1ero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTrpaMMbl IO OMOJOTHH BbIAEIEHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH M CaMOOIPENEIECHHUIO,
Hanuuue momueayuu K OOy4deHUIO OHWOJIOTHM, yenenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IIPUCYLIIMMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauuyue NPABOCO3HAHUA ~ DKOJOTHMUECKOW  KYIbTYpHI,
CcnocobHoCmuU cMagums UEAN U CTPOUTH KU3HEHHBIE MJIaHBI.

JInuHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOI W BOCHUTATENbHON JESATeIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHHCKUMHU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKHMH M JyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJaMHM U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBa)XXEHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACICIUI0 M TPaJulHsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buomorus» MOMKHBI OTpakaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUIMCKOTO  0OlIecTBa,
paclMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIMM  OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;



TFOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH IPU CO3JaHUU YUEOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATEIbHBIX 3371a4, BHIIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUUTBIBaTh B  CBOMX JEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUSA JIIOJIEH C pa3HBIMU YOCKJICHUSAMHU, KYIbTYPHBIMU IIEHHOCTSIMU M COLMAIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTCIBHOIO OTHOLICHUS K MHEHMIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPa’k1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmHOMN, ropmocty 3a CBOM Kpail, CBOIO
Ponuny, cBOl 3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM [PUPOJBL,
JocTHXkeHUsAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
O1oI0ruM, IOHUMaHUs 3HaY€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOIMTENSAM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3EUCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIIEHHE IPOSIBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnutaHus, GOpMHPOBAHMSA  KYJbTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIOJIEHHE TUTMEHUYECKUX MPaBMWJI M HOPM, cOAIaHCUPOBAHHBIA PEXHUM 3aHATUH U OTIbIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M ICUXUUYECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30I1aCHOTO
MOBEJICHNUS B CUTYallUsX, YTPOKAIOLIUX 310POBbIO U KHU3HU JIIOJEH;



OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY/10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOIMUECKON U COLIMAIbHOM HAIIPABJICHHOCTH,
CIIOCOOHOCTh ~ MHULMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JIESITEIIBHOCTb;

UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BBIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIlIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: MPUOOPETEHUE ONBITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPYKAIOLIEH Cpe/Ibl;

0CO3HaHME INT00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelieHus;

CIIOCOOHOCTh MCHOJIb30BaTh NPUOOpPETAEMbIE NP W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU NpoOJIEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIL30BaHUEM (COOIIOIEHUE
IpaBUJ MOBEICHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSTHE JIeHCTBUM, NMPHUHOCSAIIMX BpEJ OKpYXKaloIled NPUPOAHOM cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJIMYME PA3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIBITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHUKE, TOTOBHOCTM K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JHAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHUEe crenupuKku OMOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTMYECKMX 3HAHHMM B LIEJSX MOBBIIICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIMOHAJIHHOU
TPaMOTHOCTH 00yJaronuxcs, GopMHUPYEMOM PU U3YIECHUN OMOJIOTHH;



NOHMMaHHE CYIIHOCTH METOJOB IO3HAHMWs, WCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIONy4aeMbIe 3HAHUS IS aHalu3a W OOBSCHEHUS SIBICHUN
OKPYKAIOIIET0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMECHHE JelaTh O0OOCHOBAHHBIE
3aKIIIOYCHUSI Ha OCHOBE HAYYHBIX (AKTOB M HMEIOIIUXCS MaHHBIX C IIEJbI0 IOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS IS pPEHICHUs
po0JIeM B PEaTbHBIX )KHU3HECHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAayYHOW JICATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH NMPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHIAMBHIYaTIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 110 OHOJOTUU B COOTBETCTBHH C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS y4eOHOro mpeamera «BHOJIOrus» BKIFOYAIOT:
3HaYuMble N1 (OPMHUPOBAHMS MHUPOBO33PEHHS] OOYYAIOMIMXCA  MEXKIUCIHUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIA (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHE); YHHUBEpCAIbHbBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIIUOHATHLHON TPAaMOTHOCTH U COIMAIBHOM KOMIIETEHIIMM OOYYaIOIINXCS;
CIOCOOHOCTh 00yJaronmxcst WCII0JIh30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS WM YHHUBEPCATbHBIC YUeOHBIC JICHCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynbprare wu3yueHus OHOJIOTMM Ha YpPOBHE CpeIHEro ooOImero ooOpa3oBaHUA Y
obOyyaromierocss OyayT cpopMHUpPOBaHBI MMO3HABATEIbHBIE YHUBEPCAJIbHBIC yueOHBIE ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCATbHBIC YYeOHBIC JICHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbI CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

OgJiajieHHe YHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe A1eiCTBUS:

CaMOCTOSITENNbHO (POPMYIHPOBaTh M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWUH TPHUEMBI JIOTHYECKOTO MBINUICHHUS (aHAJIM3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHU (BBIIETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB Pe3yJIbTaThl JICITSILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHS Uil OOBACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBICHUSIX, (GOPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS,



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHWIA B M3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMU Pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs POOJIeMBbl ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMaTepHUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB LM,
OLICHUBATh PUCKH MOCIIEICTBUI ESTETbHOCTH;

KOOPJMHUPOBaTh U BBIIOJHATE pPabOTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh HaBbIKAMHU Yy4eOHO-HCCIEI0BATENbCKON U MPOEKTHOM JIEATEIIbHOCTH, HaBBIKAMU
pasperieHust npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/0B
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCTIOJIB30BaTh PA3JIUYHBIC BHIBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYyalUsX, B TOM 4YHCIE MpU
CO3JIaHUM Y4EOHBIX M COLIMAIbHBIX IPOEKTOB;

(dopMHpOBaTh HAYYHBIA THIT MBIILUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHUEH, KITIOYEBBIMH
TOHATUSIMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpPOBATh 3aj]ady, BBIIBUTATh
TUMOTe3y €€ pemeHus, HAaXOAWTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh [apaMeTpbl U KPUTEPUU PELICHUS;

aHaM3UpPOBaTh IMOJyYEHHbIE B XOJ€ pELIeHHUs 3aJaud pe3yJlbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeMcTBUS B
npohecCHOHANBEHYIO Cpey;

yMETh TIEPEHOCUTh 3HAHWS B TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEIEATEILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBI B 33]1a9H, TOMTYCKAOIINE aTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX MCTOUYHUKAX HMH(pOpMaIMM (TEKCTe yueOHOro mocodwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UpPOBaThb HH(GOPMALMIO PA3JIMYHBIX BUIOB U GopM
NPEJICTaBJICHUS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMynHupoBaTh 3ampOChl M TMPUMEHSATh pazIMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYroe);



UCIIOJIb30BaTh HAY4YHBIN $3bIK B KauyecTBE CpEeACTBAa HpH paboTe C OHOJOTHYECKOU
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopMmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIQJICTh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBJ1ajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) oOmienue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAlOre
WIH JUCKYCCUU TIO CYIIECTBY 00OCykIaeMoil TeMbl (YyMEHHE 3aJaBaTh BOIPOCHI, BHICKA3hIBATh
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TpeajaraeMoud 3ajay, Y4UThIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpeICTBAa OOMICHHs, MMOHMMaTh 3HAUYEHHUE COLUATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMTYaTh KOH(QIMKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (hopme
(GhOopMyIpPOBATh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM S3BIKOBBIX
CpENCTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUIYAIbHON pabOTHI MpH
pelieHny OMoJoTru4YecKoi mpobiieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOECHCTBHSI IPHU pelICHUH yueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 YJieHA KOJIEKTUBA;

MPUHUMATh [E€TM COBMECTHOM JESTENbHOCTH, OPTraHW30BBIBATH M KOOPJIUHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPElNesIATh POJU C YUYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXJIOT0 yYaCTHHKA KOMaHJbl B OOIIMI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHMBATh MJAEU C MO3UIUU HOBH3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh HHUITNATHBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranusanus:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYAIUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHUX 3HAHHU IEIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbLHON JAEATEIBHOCTH U
JKU3HEHHBIX CUTYalLMsIX;



CaMOCTOSITENIbHO COCTABJIATH IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4€OHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PELLCHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICJIUTEJIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI pedIIeKCHH
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHe ce0sl U APYruX:

IPUHUMATH ce0sl, TIOHUMasi CBOM HETOCTAaTKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS cojepxaHus ydueOHoro npeamera «buomorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbLHOro o0yueHust 00yJaronmxcs
6uonornu. OHM BKJIIOYAIOT: creuupuuecKkue Ajas OHONOTMM HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUI MO OCBOEGHHIO, HMHTEPHpPETAMd U NpeoOpa3oBaHMUIO 3HAHUM, BUIbI
JESTEIIbBHOCTH MO TOJYYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIBbHBIX )KU3HEHHBIX CUTyalMsax. [IpeameTHble pe3ynpTaTsl IPEACTABIEHbI 110 T0J1aM
WU3Y4EHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 Kaacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe U PoJId OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB TPHUPOJBI U
pelieHny TpobieM pallMOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
Ouonornyeckue TEPMHHBI U TMOHATHSA (KHM3Hb, KJIETKa, OpraHu3M, MeTaboJIM3M, rOMeocTas,
CaMOpEeTryJIsILMsl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1mieHTpax
MHOT000pa3usi U MPOUCXOXKAEHHUS KYIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUIEIUIEHUS], YUCTOTHI FraMeT, HE3aBUCUMOTI0 HaciienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HAcleACTBeHHOW u3MeHumBocTH H. M. BaBuiopa), mpuHIUTIBI
(KOMIUIEMEHTapHOCTH );



BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHHe, Ha0Ir01eHuEe, SKCIICPUMEHT);

YMEHHUE BBIACTATH CYIIECTBEHHbIC NMPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HENCSTEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pAaCTCHUH, >XHUBOTHBIX H
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEHIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOro U reTepoTpoPHOro TUIIOB MUTAHHS, (GOTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, Me03a, raMeTorenesa, ’MOpuoreHe3a, mocTIMOPHOHATIBLHOTO Pa3BUTHUS, PA3MHOKCHHUS,
MHAMBUAYaAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T'€HOB, I'eTEpO3HUCa,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEe U UX QYHKIUSMHU, MEX]y OpPTaHaMU U CHCTEMaMHU OPTaHoOB Y
pacTeHuil, JKMBOTHBIX W 4YeJIOBeKa M MX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
(GyHKIMAME, MEXKIy dTalaMd OOMEHA BEIIECTB, ATAallaMH KIIETOYHOTO IHKJIA M YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd OHMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(dbeHOTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIIATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISIBISATh TPUYUHHO-CIECJICTBEHHBIC CBSI3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAaMH W SIBJICHWSMH, JI€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPAaTOpHBIE M MPaKTUUYECKHE paldoThl, coOMI0aTh MpaBUiia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaTh B y4eOHO-HMCCIeI0oBaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIuHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTAaBISATH
MOJTy9YCHHBIE PE3YIIbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX WCCIIEOBaHUM B oOnacTu
OuoNorMu M MeIUIUHBI (KJIOHWPOBAaHHE, HCKYCCTBEHHOE OIIOJJOTBOPEHHE, HalpaBIeHHOE
WU3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylel mpodeccuoHanbHON AeITeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MHUILEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh TMO3HABaTeNbHBI HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccud W TPOJOJDKEHHE OHOJOTHYECKOTO 00pa3oBaHUsS B
OpraHu3aIUsIX CPEAHETO MPOPECCHOHATHHOTO B BRICTIIETO 00pa30BaHusl.

[IpenmeTHble pe3ynbTaThl OCBOeHHMsA YyueOHoro mnpeamera «buonorus» B 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUU HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUU BOMPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (HOPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K



npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAaJIe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOI OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OINpPENCIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BUI,
sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomtonroHHas Teopus Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomonuu), ydeHus (A. H. CeBeproBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (runote3a «mupa PHK» V. 'nnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHWS, WCIIOIB3yeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCAaHUE, H3MEpEeHHe,
HaOII0/IEHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOMNOTCHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC INPU3HAKU: BHJIOB, OHOTE€OIICHO30B, DKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIEro, ABIDKYIIETO W  Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOWTaHUS, YepeIOBaHUs
HaNpaBJICHUH SBOJIIOLNH, KPYTOBOPOTA BEHIECTB M MOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMH Pa3IMYHbIX SKOCHCTEM U MPUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBJISITh OTJIUYUATEIbHBIC MPU3HAKH KUBBIX CHCTEM, MPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTEHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOWTAaHWS, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMS MPUPOJIBI U
4eJI0BEYECTBA;

YMEHHE pelaTh OWOJIOTWYECKUE 3a7add, BBISIBISTH NPUIMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIIEyeMbIMH OWOJOTHYCCKHUMH TIPOIIECCAMU W SIBJICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PEe3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTA0OPATOPHBIE W MpaKTHUeCKue paboThl, cOOMIOIaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, IPOBEPATh HUX DKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eTb UCCIeI0BaHMs, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBL;

YMEHHE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKOH padoTe 1Mo OMOJIOTHH, 3KOJIOTHU U
MeIWIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPEICTABISATH
MOJTyYEHHBIC PE3YJIbTAThI HA YYCHUYICCKHX KOH(PEPCHITHSIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKIACHUM KHU3HU, UEIOBEKa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEICTBUAX U CHOCO0aX MPEIOTBpAIIEHUS TII0OATBHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON AeATEILHOCTH B
obnmacth  OWONIOTHH, OKOJOTHH, TMPUPOIOIOIB30BAHUS, MEIHWIMHBI, OWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW IMPOMBIILICHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBIA HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMIEH



npodecCuu M MPOAOHKEHHUE OHOJOTHMYECKOr0 O0Opa30BaHUsS B OpPraHU3AIUSAX CPETHEro
po(heCcCHOHANTLHOTO | BBICIIET0 00pa3oBaHUSI.

TEMATHYECKOE INTAHUPOBAHUE

HaCJICACTBCHHOCTH

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3JesioB U TeM K i (unpposnie)
n/n E OI; - Beero Oﬁl-lTpO.]IbeIe pﬁaKanecxne 06pazoBaTebHbIe
porp padoThI paooTsl pecypeni
bubnunoreka LIOK
1 buonorns kax 1 https://m.edso0o.ru/863e6122
Hayka https://m.edsoo.ru/863e632a
bubnunoreka LIOK
XK
2 HXH;:I:IG ;:II;IEIEGMH " 2 https://m.edso0o.ru/863e6122
v https://m.edsoo.ru/863e632a
bubnuoreka [{OK
3 buonorus kineTku 2 0.5 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Xumuyeckas bubmmoreka IIOK
4 OpraHu3anus 10 1 https://m.edsoo.ru/863e6122
KJICTKH https://m.edsoo.ru/863e632a
bu6mmoreka IIOK
5 ngoeHI/Ie 1 8 2 https://m.edsoo.ru/863e6122
YHKIUHH KJICTKH https://m.edsoo.ru/863e632a
OOmeH BelecTB u bubnuoteka [JOK
6 MIpeBpalieHe 9 1 https://m.eds00.ru/863e¢6122
SHEPTUH B KIETKE https://m.edsoo.ru/863e632a
Hacnencrsennas bubmuoreka [IOK
7 uHpopmanus u 9 0.5 https://m.edso0.ru/863¢6122
peanu3anus e€ B : https://m.edsoo.ru/863e632a
KJICTKE
. bubmuoreka [{OK
8 PKu3HCHHEIA 1ricr 6 1 https://m.eds00.ru/863e6122
KJIeTKH https://m.edsoo.ru/863e632a
Crpoenue u bubnmnoreka [JOK
9 byHKIIIT 17 1.5 https://m.edsoo.ru/863e6122
OPraHM3MOB https://m.edsoo.ru/863e632a
PasMmuoOxkeHUE U bubnunorexa LIOK
10 pa3BUTHE 8 1.5 https://m.edsoo.ru/863e6122
OpPraHu3MOB https://m.edsoo.ru/863e632a
I'eneruka — Hayka bubmuorexa [JOK
11 0 2 0.5 https://m.edsoo.ru/863¢6122

https://m.edsoo.ru/863e¢632a




1 U3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH bubmaorexa LIOK
12 10 1 https://m.eds00.1u/863¢6122
HaCICACTBCHHOCTH https://m.edsoo.ru/863e632a
bubnunoreka LIOK
13 3aKZH°MepH°CT“ 6 1 https://m.eds0o0.ru/863¢6122
MSMEHUHMBOCTH https://m.edsoo.ru/863e632a
bubnunorexa LIOK
14 E:JI:S;ZIII:; 3 0.5 https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
bu6nmoreka [IOK
15 Cenexuus 4 1 https://m.eds00.ru/863¢6122
OpraHH3MOB https://m.edsoo.ru/863e632a
buorexHonorus u bubnunoreka LIOK
16 CUHTETUUYECKASI 4 https://m.edsoo.ru/863e¢6122
ouoJorus https://m.eds0o.ru/863e632a
bubnuoreka [{OK
17 PesepBHoe Bpems 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
OBHIEE KOJIMYECTBO
YACOB I10 102 0 13
ITIPOI'PAMME
IIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
Hara DJICKTPOHHBIE
H3VYEeHUA
Ne Tema ypoka y uudposbie
n/n o0pa3oBaTe/bHbIC
Inan dakTt pecypcbl
Buonorus kak kommnekcnas nayka | 01.09. bubnmoteka IJOK
1 Y KaK 4acTb COBPEMEHHOI'0 https://m.edsoo.ru/863e6122
oOmiecTBa https://m.edso0o.ru/863e632a
04.09. bubnuoteka [JOK
2 JKuBrle cUCTEMBI U UX CBOMCTBA https://m.edsoo0.ru/863e¢6122
https://m.edsoo.ru/863e632a
v 07.09 bubmuoreka [{OK
3 . P?COT]ZILCBM OpraHH3aris KHUBbIX https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
- 08.09 bubmuoreka [{OK
4 K;g;ﬁf”ﬁg;%ﬁ;ﬁi I;e?};leHHﬂ https://m.edsoo.ru/863¢6122
’ P https://m.edsoo.ru/863e632a
MeTobl MOJIEKYIISIPHON U 11.09 bu6muoreka [JOK
KJIETOYHON OMOIOTUH. https://m.eds00.1u/863¢6122
IIpaktuyeckas pabora «M3ydenue https://m.edsoo.ru/863e632a
5 METOIOB KIE€TOYHONH OHOI0TUHA

(xpomarorpadusi, anexrpodopes,
muddepennmranpaoe
uentpudyruposanue, [1LP)»




14.09. bubmuorexa [IOK
6 XUMUYECKUH COCTaB KIETKHU https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
M 15.09. bubnuorexa [JOK
7 Hxﬂgzg Egi;iii:?egiia IJIeTKH, https://m.edsoo0.ru/863e¢6122
p https://m.edsoo.ru/863e632a
Opranuueckue BeiiecTBa kietku — | 18.09. bubnunoreka LIOK
2 oenku. JlaboparopHast pabota https://m.eds00.ru/863e6122
«O0bHapyKeHHe OENKOB ¢ MOMOIIBIO https://m.edsoo.ru/863e¢632a
Ka4eCTBEHHBIX PEAKLIAI
Croii 21.09. Bbu6mmoteka [JOK
9 @Boici‘;a’(;;ﬁig‘;ﬂ‘bm‘aum‘ 1 https://m.eds0o.ru/863e6122
YHE https://m.edsoo.ru/863e632a
o 22.09. bubnuorexa [{OK
10 pl;i)ﬂt:wﬂe BCIIECTBa KICTII — https://m.eds00.ru/863e¢6122
yHIeBon https://m.edsoo.ru/863e632a
o 25.09 bubmuoreka [IOK
11 PII);I?IHE;ECKHG BCLIECTRA KICTII — https://m.edso0o.ru/863e6122
T A https://m.edsoo.ru/863e632a
Hyxneunossie kucnotsl. JJHK u 28.09. bubmuoteka [IOK
PHK. JlaboparopHnas paboTa https://m.eds00.ru/863e¢6122
12 «MccnenoBanye HyKIEHHOBBIX https://m.edsoo.ru/863e632a
KHUCJIOT, BBIJICTICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY
Crpoenue u pynkiun ATO. 29.09. bubmuoteka [IOK
13 Hpyrue nykieo3uarpudocdatsl https://m.edsoo.ru/863e¢6122
(HT®) https://m.edsoo.ru/863e632a
Cexsennpopanue JJTHK. Metopl 02.10 bu6mmorexa [IOK
14 T€HOMMKH, TPAHCKPUIITOMUKH, https://m.edso0.ru/863e¢6122
MPOTEOMUKHA https://m.edsoo.ru/863e¢632a
05.10 bubnuoteka [JOK
15 Metoab! cTpyKTypHOI OHOJIOTUU https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
- H 06.10. bubmuoreka [{OK
16 KJII/I;E;aKHCTOK' pokaproTHHecKas https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
Crtpoenue 3yKapuoTHYECKON 09.10. bubnmnoreka [JOK
17 knetku. [IpakTrueckas pabota https://m.edso00.ru/863e6122
«M3yueHne CBOMCTB KJIETOYHOM https://m.edsoo.ru/863e632a
MEMOpaHbI»
12.10. but6mmoreka [IOK
18 [ToBepXHOCTHBIN anmapaT KJIETKU https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
19 OHOMeMOpaHHbBIE OPTAHONIBI 13.10 bubnnorexa [JOK




knetku. [Ipaktuyeckas padora
«/3y4eHne IBIKCHUS IUTOILIA3MbI
B PACTUTCIIbHBIX KJICTKAX)»

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

[TonyaBTOHOMHBIE OPraHOUIBI 16.10 bubnmoreka [JOK
KJICTKHU: MUTOXOHAPHH, IITIACTHBI. https://m.edsoo.ru/863e6122
20 JlaboparopHas padota https://m.edsoo.ru/863e632a
«HccnenoBanue mia3mMoiu3a u
JICTIIIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX»
19.10 bubmuorexa [JOK
21 HememOpanHbie opraHon/ bl KJIETKU https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
20.10 bubmuoreka [{OK
22 Ctpoenue u GpyHKINY sIpa https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
CpaBHHTEIIbHAS XapaKTEPUCTUKA 23.10 bubnmoreka [JOK
23 KJIETOK dyKapuort. JlabopaTopHas https://m.eds00.ru/863e¢6122
pabota «/3y4enne crpoenus https://m.edsoo.ru/863e632a
KJIETOK Pa3JINYHBIX OPTaHU3MOBY
Accumunanus 1 guccumuisinus — | 26.10. bubnuoreka [{OK
JIB€ CTOPOHBI MeTaboam3Ma. Turbl https://m.edsoo.ru/863e6122
24 obmeHa BemiecTs. JlabopaTopHas https://m.edsoo.ru/863e632a
pabota «3ydyeHne KaTamuTHIeCKON
aKTUBHOCTH (PEPMEHTOB (Ha
MIpUMEPE aMUIIa3bl UIIM KaTala3bl)»
DepMEHTaTUBHBIN XapaKTep 27.10 bubmmnoreka HOK
peakIuii KJIETOYHOTO MeTaboIM3Ma. https://m.edso0.ru/863e¢6122
JlabopatopHas pabora «3yuenue https://m.edsoo.ru/863e632a
25 (hepMEeHTATUBHOTO PACIICTUICHUS
MepOKCUIa BOJAOPO/Ia B
PaCTUTEIBHBIX U KUBOTHBIX
KJIETKaX»
07.11 bubnuoteka [JOK
26 E;J;Eg;ﬁ)lgaTopm 1 OeIKH- https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
. 09.11 bubnmnoreka [JOK
27 ﬁ‘e]?;gzl; E@HHH THI 06MeHa https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
10.11 bubnunorexa LIOK
28 doTocuHTE3 https://m.edso00.ru/863¢6122
https://m.edsoo.ru/863e¢632a
Xemocwunres. JJaboparopHas padora  13.11 bubimorexa [LIOK
29 «CpaBHEHHE IPOLIECCOB https://m.edsoo.ru/863e¢6122
(hoTOCHMHTE3a U XEMOCHHTE3a» https://m.edso0.ru/863e632a
30 AHadpoOHbIE OPraHu3MbL. Bupl 16.11 bu6mmoteka IIOK

Opoxenus. JlaboparopHas padota

https://m.edso00.ru/863¢6122




«CpaBHEHHE TIPOLIECCOB OPOKEHUS
U JIBIXaHUS»

https://m.edsoo.ru/863e632a

As006 3 17.11 bubmuorexa [IOK
31 3Haé)1G§ESGZ§B?Eng;gHaTaHBI https://m.edsoo.ru/863e6122
P https://m.edsoo.ru/863e632a

DHeprusi MeMOpPaHHOTO TpaJueHTa 20.11 bubmmoreka [IOK
32 npotoHoB. Cunte3 AT®: pabora https://m.edsoo.ru/863e¢6122
npoToHHON AT®-cuHTa3bI https://m.edsoo.ru/863e632a

23.11 bubnunoreka LIOK
33 Peakiiu MatpuyHOro cCUHTE3a https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a

T . 24.11 bubnuorexa [{OK
34 Cii:gfglﬁimﬂ — MaTpUaHbIH https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

27.11 bubnuoreka [{OK
35 Tpancnsuus u e€ srarbl https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

K p 30.11 bubmuoreka [{OK
36 OémpOBang aM“HOK“%mT' oIb https://m.eds00.ru/863e6122
PHOOCOM B DHOCHHTESE DEJIka https://m.edsoo.ru/863e632a

o 01.12 bubmmoteka IIOK
37 " pral;“;alinﬂ TCHOMA y HPOKApHOT https://m.edso00.ru/863e6122
JyKapHo https://m.edsoo.ru/863e632a

M 04.12 bu6mmoreka IIOK
38 aKgﬁeIéZf;ET:}emﬁex1HHZMEIOT https://m.eds00.ru/863e6122
p yoyKap https://m.edsoo0.ru/863e632a

Bupycsl — BHeksieTounbsie popmbr | 07.12 bubmmnoreka HOK
39 YKU3HHU U O0JIUTAaTHBIE TTApa3UTHI. https://m.eds00.ru/863e¢6122
Ipaktryeckas pabora «Cosnanue https://m.edsoo0.ru/863e632a

MOJIEIIN BUPYCa»

B 5 08.12 bubnuoteka [JOK
40 XEEEEEET( gaagfee;j;ﬂﬂ Hefoseka, https://m.edsoo.ru/863e6122
' P https://m.eds00.ru/863e632a

- 5 11.12 but6mmoreka [IOK
41 . :HP‘I’T;’I‘{‘;"HOTHH B orooTHI 1 https:/m.eds00.ru/863e6122
ML https://m.edsoo.ru/863e632a

14.12. bubnunorexa LIOK
42 JKU3HEeHHEBIN IUKIT KIIETKH https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a

15.12 bubnunoreka LIOK
43 Marpuunsiii cunte3 JJHK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

44 Xpomocomsl. JlaGopatophast pabora = 18.12 bubnunoreka [IOK

«3yueHne XxpoMOCOM Ha rOTOBBIX

https://m.edso0.ru/863¢6122




MHKpOIIpenapaTax» https://m.edsoo.ru/863¢632a
21.12 bu6nmoreka [IOK
45 Jlenenune KIeTKH — MHUTO3 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Tune! knerok. Kapuokunes u 22.12 bubmmoreka [JOK
nuTokuHes. JlabopaTopHas pabora https://m.eds00.ru/863e6122
46 «Habmrotenne MUTO3a B KIIETKaX https://m.edsoo.ru/863e632a
KOHYMKA KOpEelIKa JIyKa (Ha
TOTOBBIX MUKPOIIpEIiapaTax )»
p 25.12 bubnuorexa [IOK
47 Keggzum PKHSHEHHOTO T https://m.edso0o.ru/863e6122
: https://m.edsoo.ru/863e632a
28.12 bubmuoreka [{OK
48 Opranusm Kak eMHOE 11EJI0€ https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Tkanu pacrenuii. JlabopaTopHas 09.01 bu6nmorexa LIOK
49 pabora «M3ydenue TkaHen https://m.edsoo0.ru/863¢6122
pacTeHui» https://m.edsoo.ru/863e632a
TkaHu KUBOTHBIX U YEJIOBEKA. bubnunoreka LIOK
50 JlaGopatopnas pabora «3yuenue 11.01 https://m.edsoo.ru/863e¢6122
TKaHEN )KMBOTHBIX) https://m.edsoo.ru/863e632a
Opranbl. CHCTEMBI OPIaHOB. bubmmorexa IIOK
51 JlaGopatopnas pabora «3yueHue 12.01 https://m.edsoo0.ru/863e¢6122
OPraHOB IIBETKOBOI'O PACTEHUSD) https://m.edsoo.ru/863e632a
bu6mmoteka IIOK
52 Ormopa Tena opraHu3MOB 15.01 https://m.edso0.ru/863e¢6122
https://m.edsoo0.ru/863e632a
bubnunorexa LIOK
53 JIBuKeHHe OpraHu3MOB 18.01 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
bubnunorexa LIOK
54 IInuranue opranu3sMoB 19.01 https://m.edso00.ru/863e¢6122
https://m.edsoo.ru/863e632a
IMuTanue MO3BOHOYHBIX KMBOTHBIX. bu6bmuorexa [IOK
55 [InmeBapurenbHas cucrema 22.01 https://m.edsoo.ru/863e6122
YeJIOBEKA https://m.edsoo.ru/863e632a
but6mmoreka [IOK
56 JIpIxaHue OpraHu3MoB 25.01 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK
57 gz:J?g;I:KEOSBOHOqHHX PKHBOTHRIX 26.01 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubmmoreka [JOK
58 TpaHcnopT BelecTB y OpraHu3MoB 29.01 1

https://m.edsoo.ru/863¢6122




KpoBeHocHas cucrema

https://m.edsoo.ru/863e632a
bu6nmoreka [IOK

59 MO3BOHOYHBIX )KUBOTHBIX U 01.02 https://m.edso00.ru/863e6122
YEJIOBEKA https://m.edsoo.ru/863e632a
bubnunoreka LIOK
60 Brinenenue y opraHu3zmMoB 02.02 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunorexa LIOK
61 3anuTa y OpraHu3MoB 05.02 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuoreka [{OK
62 NMMyHHas cucrema 4enoBeka 08.02 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
p bubnuoreka [{OK
63 DA OCTE 1 LTI Y 09.02 https://m.edsoo.ru/863e6122
p https://m.edsoo.ru/863e632a
I'ymopanbHas peryisanus u bubanorexa LHOK
64 SHJIOKpUHHASI CUCTEMA >KUBOTHBIX U 12.02 https://m.edsoo.ru/863e6122
YEJIOBEKA https://m.edsoo.ru/863e632a
bu6mmoteka IIOK
65 @OopMBI pa3MHOKEHUS OPraHU3MOB 15.02 https://m.eds00.ru/863e¢6122
https://m.edsoo0.ru/863e632a
bu6nmorexa LIOK
66 [TonoBoe pazMHOK€EHNE 16.02 https://m.edsoo.ru/863e¢6122
https://m.edsoo0.ru/863e632a
bubnunorexa LIOK
67 Meiio3 19.02. https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
I'ametorenes. O6pa3oBaHue u bu6muoreka [JOK
pa3BUTHE NOJIOBBIX KJIETOK. https://m.edsoo.ru/863e6122
68 Jlaboparopnas pabota «3yueHue 22.02 https://m.edso0.ru/863e632a
CTPOEHHUSI TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpENapaTax»
- but6mmoreka [IOK
g Mmmmnnyamnoc pussiic 2.02 hitpsiim.edsooruS3e6122
p https://m.edsoo.ru/863e¢632a
3 . but6mmoreka [IOK
o SaTIKA opraKon i Teareli s 26.02 hpsi/m.edson ruS63e6122
poa https://m.edsoo.ru/863e632a
Poct 1 pa3BuTHE KUBOTHBIX. bubmmoreka [JOK
7 Jlaboparopnas pabota «BrisBieHme 2902 https://m.edso00.ru/863e6122
IPHU3HAKOB CXOZCTBA 3apPOJIbILIEH ' https://m.edsoo.ru/863e632a
MMO3BOHOYHBIX KUBOTHBIX)
72 PasMHoOxeHue u pa3Butue 01.03 bubnuorexa [IOK




pactenuii. JlaboparopHast pabota
«CTpoeHue OpraHOB pa3MHOKEHHSI
BBICIIMX PACTEHUN»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHUA

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnunoreka LIOK

73 FeHETHKH Kak HayKil 04.03 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
OCHOBHBIE OHSTHSI 1 CUMBOJIBI bubnuorexa [JOK
74 reaetuku. JlaboparopHas pabota 07.03 https://m.eds00.ru/863e6122
«/Ipo3oduia kak 00bEKT https://m.edsoo.ru/863e¢632a
FEHETUYCCKHUX MCCICIOBAHUIM
3aKOHOMEPHOCTH HACJIE10BaHUs bubnuoreka [IOK
MPU3HAKOB. MOHOTHOpUTHOE https://m.edsoo.ru/863e6122
75 ckpemuBanue. [Ipaktnueckas 07.03 https://m.edsoo.ru/863e632a
pabota "H3ydeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Tpo30¢uIH"
bubnuoreka [{OK
76 Lluronormaeckue OCHOBEL 11.03 https://m.eds0o.1ru/863e6122
MOHOTHGPHAHOTO CKPEIHBAHHA https://m.edso00.ru/863e632a
bubnuoreka [{OK
77 ﬁgﬁgﬁ;ﬁgﬁgﬁ;i;;g;iiiaHne' 14.03 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
JlurnbpuiHoe cKperBaHue. bubmuoteka [IOK
73 [Ipaktuueckas padota «3ydenue 15.03 https://m.eds00.1ru/863e6122
PE3yIbTAaTOB HI/IFI/I6pI/II[HOFO https://m.edsoo.ru/863e632a
CKpEIIUBaHUS Y APO30(DUITBI»
bubnunorexa LIOK
79 LAToNOriIeCcKHE OCHOBEL 25.03 https://m.eds00.1ru/863e6122
AUrHOPHIHOTO CKPEIIUBAHNS https://m.edsoo0.ru/863e632a
bubnmorexa LIOK
80 g;‘;:g:;*;oe HacjIeoBanme 28.03 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
but6mmorekxa [IOK
81 fiﬁﬁ;zgr;{ajof;zp i 29.03 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863e632a
but6mmorekxa [IOK
82 I'eneTnka nmomia 01.04 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e¢632a
bubnunoreka LIOK
83 T'enoTHn Kak 1IeJIOCTHASA CHCTEMA 04.04 https://m.edsoo0.ru/863e¢6122
https://m.edsoo.ru/863e632a
. bubnuorexa [IOK
24 FeHeTHqUeCKI/m KOHTPOJIb Pa3BUTHUS 05.04 https:/m.eds0o.ru/863e6122
pacTeHui, ;KUBOTHBIX U YEIIOBEKA htps-/m.ods0o. /86366324
85 M3MeHUYnBOCTH MpU3HAKOB. BHibl 08.04 bu6muoreka [IOK




U3MCHYUBOCTHU

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnunoreka LIOK

86 MoaudukamoHHass K3MEHYUBOCTh 11.04 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Bapuanuonsslii psg u bubnmnoreka HOK
BapHallMOHHAasA KpUBasl. https://m.edso0.ru/863e6122
Jlaboparopuas pabora https://m.edsoo.ru/863e¢632a
87 «MccnenoBanre 3aKOHOMEPHOCTEHN 12.04
MO (DUKAITIOHHON H3MEHUUBOCTH.
[TocTpoenue BapualliOHHOTO psiia U
BAPUALIMOHHON KPUBON»
bubmuoreka [{OK
gy LowommICCKamMEHIOCT, 15.04 s imsdsoo w63 122
https://m.edsoo.ru/863e632a
MyTtanmonHas "3MEHYUBOCTb. bubnuoreka [IOK
29 IIpakTuueckas padora «MyTauuu y 18.04 https://m.edsoo.ru/863e6122
1po30GuIIbI (Ha TOTOBBIX https://m.edsoo.ru/863e632a
MHUKpOIIpenaparax)»
3aKOHOMEPHOCTHU MYTallMOHHOTO bubmorexa LIOK
90 npoiiecca. DMUTCHETHKA U 19.04 https://m.edso0.ru/863e¢6122
AMNUTeHOMHUKA https://m.edsoo0.ru/863e632a
I'enetuka yenoseka. IIpaktuyeckas bubanorexa LIOK
91 paborta «CocTaBlieHre U aHAIHU3 22.04 https://m.edso00.ru/863e¢6122
POIOCIOBHON» https://m.edsoo.ru/863e632a
bu6mmoteka IIOK
92 MeToapl METUITUHCKOW T€HETUKU 25.04 https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e¢632a
3HaueHue MEAUIIUHCKON T€HETUKH B bu6mmoreka IIOK
93 MIPETOTBPAIICHNN U JICHCHUN 26.04 https://m.eds00.ru/863e¢6122
TEHETUYECKHUX 3a00IIeBaHNI https://m.edsoo.ru/863e632a
YyejgoBeKa
OCHOBHBIC TTIOHSATHS CEJICKITUH. bubnunoreka LIOK
04 Jlaboparopnas pabota «I/IBy‘-IE:HI/Ie 29.04 https://m.edso0.ru/863e¢6122
COPTOB KYJIBTYPHBIX PAaCTCHUU 1 https://m.edsoo.ru/863e632a
MOPOJI JIOMAIITHUX KMBOTHBIX»
MeTo/b1 CeNeKITMOHHOM pabOTHI. bu6morexa IIOK
95 JlabopaTtopHas paborta «3y4ueHue 07.05 https://m.eds00.ru/863¢6122
METOJOB CEJIEKI[UU PACTCHUI» https://m.edsoo.ru/863e632a
JIoCTHXKEHHS CeNEKIIUU PAaCTEHUN U bubmorexa LIOK
96 KUBOTHBIX. [IpakTnueckas pabora 13.05 https://m.edsoo.ru/863e6122
«IIpuBuBKa pacTeHUI» https://m.edsoo.ru/863e632a
CoxpaHeHHue, U3ydeHne n bubanoreka IIOK
97 HUCTIOIB30BAHNE TEHETUUECKUX 16.05 https://m.edso0o.ru/863¢6122

pecypcoB

https://m.edsoo.ru/863e¢632a




buorexHnoorus kak Hayka u
OTpacib IPOU3BOJACTBA.

bu6nmoreka [IOK
https://m.edsoo.ru/863e6122

98 17.05
[Ipakruueckas pabora «U3yyenue https://m.edsoo.ru/863e632a
00BEKTOB OMOTEXHOIOT UM
o bu6nmoreka [IOK
99 CI/IC:TO;HHI:;Z;?EZP gflge}é?fm 20.05 https://m.edsoo.ru/863¢6122
. https://m.edsoo.ru/863e632a
bu6nmoreka [IOK
100 XpOMOCOMHAs U T€HHasl HHKEHEPUs 21.05 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK
101 Menunuackue OMOTEXHOJIOT U 23.05 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
PesepBHblii ypok. IToBropenue, bubmmorexa LIOK
102 000011IeHHEe, CUCTEMATH3AIH 24.05. https://m.eds00.1u/863e6122
3HaHUHU https://m.edsoo.ru/863e632a
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
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