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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepabHON padoyeil mporpaMmbl
BOCITMTAHHUS.

VYuebnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xkmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4eOHBIE NPEIMETHI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnunanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsI M MPU3BaHbBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIMM, CpelHUM MpodecCHOHANbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3THX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PAa3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTH HayyHOrO 3HAaHUA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacripenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuaa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruM peanu3oBaH MPUHLIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTHPOBAaHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBILUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e KM3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTM ydeOHOro mnpenMera «buosorus» B peanuzanuu
tpeboBanuii ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesyibrataM o0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIHbHOM
NEeSITeIbHOCTH O0YYaIoIIUXCs 10 OCBOCHMIO COJEp)KaHUs OMOJOrMYEcCKOro OOpa3oBaHUsS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VY4eOunblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpEHUe U YriyOleHue 3HaHuH
oOyyaromuxcst O JKMBOM TpPHUpPOJE, OCHOBAX MOJEKYISIpHOW M KIETOYHOH Ouoioruw,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
HNOJArOTOBKY OOYyYaroIuXcs K MOCIEAYIOMIEMY MOJIY4YEeHHIO0 OHOJIOrHYecKoro oOpa3oBaHus B
By3aX M OpPraHM3aIMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U yriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEIACHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpaisi OMOJIOTHYECKUX 3HAHUH C



COOTBETCTBYIOIIMMHU 3HAHHSIMHU, TIOTYICHHBIMU 00YUYaIOIIUMUCS TIPH U3y4eHUU (DPU3UKHU, XUMUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mnporpamMmbl Mo ydeOHOMY mpenMery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHs OWOJIIOTHYECKOTo pa3HOO0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLUIIOB W MPaBWJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHUCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJOTUU, MPUKIAJAHBIX AaCIEKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpkKAHUS MHTepeca 00YJarolmMXCs K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepualia B COJIEPIKAaHUH POTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsSI TOW WM UHOU
obOnactu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
O00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allid JKUBBIX CHCTEM
pa3HOro paHra ¥ MpHOOpEeTEeHNE YMEHHI MCIONB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K onpeaenéHHoi o0nacTu MpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, U K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTrxeHue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyOJ€HHOM ypoOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMONOTHYECKHX CHCTeM (KIIETKa, OpraHu3M, MOMYISIus, BU],
OuoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX M COBPEMEHHBIX HCCICIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OO0ydYaromMxcsi ¢  METOAaMM  TO3HAHMUS  JKMBOM  NPUPOABL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYISIPHOU U KIETOYHON OMONIOTHH,
AMOPHUOIIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTHH U CHHTETHUECKOMN
OMOJIOTUM, TAaJCOHTOJOTMM, O3KOJOTHH); METOJaMH  CaMOCTOSITEJIbBHOIO  IMPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE);

OBJIaJIcHUE OOYYAIOIIUMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIIUIO; MOIb30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHYECKUMHU TMPOOIEMaMH YelIOBEYECTBA;, OIICHUBATH IOCIEIACTBHS
CBOEH [eATENPHOCTH 110 OTHOIIEHUIO K OKpY)Kalolled NpUpOAHOil cpenae, COOCTBEHHOMY
3MIOPOBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEPbI
npoPUIAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHMMA, TIPAaBHJIa TIOBEJACHHUS B MIPUPOJE U OOECrIeUCHUS
0€30MacHOCTH COOCTBEHHOH JKHM3HENEATETHbHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAy4YHBIE OTKDPBITHS B O0JacTH
OHOJIOTHH,



pa3BUTHE y O0YYAIOMINXCS WHTEIUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHi, METOJ0JIOTHEH OMOJIOrHYecKOro HCCIeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTUYECKUX 3a7ad, MOJEITUPOBaHUs
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE OSKOJOTUUYECKOW, TE€HETUYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETrpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHue TmpaBWUJl TIOBEJACHUS B TIPUPOJIE, OXPaHbl BHJIOB, JKOCHCTEM, OHOChEpsI),
COXpPaHEHHHU COOCTBEHHOI'O 3[0POBBS U 3[0POBbSl OKPYXKAIOUIMX JtoAed (COOII0OaeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITEILHOCTH B
Ype3BBIYANHBIX CUTYAIUSIX MIPUPOJTHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYyYAIOUIUMUCS WHIUBUAYATbHON
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mMocienywimeMy npodecCHOHAaTIbHOMY
CaMOONIPEJICIICHUIO, B COOTBETCTBUU C WHIWBHUIYaJbHBIMA HHTEPECAMU W IMOTPEOHOCTIMHU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3zalMOHHBIX  (QOpM, METOJOB H CPEACTB OOydeHHs  OWOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(HUKU €ro COJACp)KAaHUS U HAMpaBICHHOCTH Ha MPOJOJIKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3AIUAX CPeIHEro MpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBUEM MPU O0Y4EHUM OMOJOTMU Ha YriayOJIE€HHOM YpOBHE SIBIISETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke ywactue oOyyaroumxcs B
BBITIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
ONpeeNsieTCs y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIICIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIEOBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouosnorueil. 3HaueHue OWOJOTMU B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpaHe
HIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, .
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H MX H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €AUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb W IIE€JIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBanus mMarepuu. Hayku, usydaromue kxuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoapl Ouonorudeckod Hayku. HaOmrogeHue, usmepeHwue,
AOKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepeMeHHoOl. [lnanupoBanue skcnepuMmenTta. [locTtaHoBka M mpoBepka runore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IprUunHbI MCKaXXEHUS! Pe3yabTaTOB AKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JeMoHcTpan UK

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPTaHU3ALMM KUBOHU MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  4YEJIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH IPUPOJIBD».

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

IIpakTnyeckasi padora «l/crnoap30BaHWE Pa3IMYHBIX METOJOB MPU H3YYEHUU >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >XKUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnmanbHoe  LEHTpUYTHPOBAHHUE,
KYJIbTUBHPOBAHUE KJIETOK. M3yueHue DuUKCUpoOBaHHbIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CBETOBOM MHKPOCKOI», «IJEKTPOHHBIA MHUKPOCKOI», «McTopus
Pa3BUTHUSA METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIpPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue MeETOHOB KJIETOUYHOH Omosiorumu (Xxpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOAJIEMEHTHI. Boia u €€ ponb
KaK pacTBOPUTENS, pEareHTra, y4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYISUU.
MunepasnbHbIe BellecTBa KJIETKH, UX Onojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BeleCcTBa KJIETKU. buonornyeckue nonumepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOW MoisieKynbl. IlepBuunas cTpykrypa Oenka, MenTHAHAs
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcCaxapuibl, OJUrocaxapuibl M moiaucaxapuabl. OOImIuii
IUIaH CTPOEHUsT U (U3UKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukanms — aummmaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenune HyknenHoBbIX KuCiIOT. HykneoTumasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorndeckue Gpynkunu JJHK. Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /pyeue
HyKleo3uompugocgamol (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOopU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«PacnpeneneHrne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubl u cxemsl: «llepuoanueckas TabnMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIEBOJIOBY», «CTpoeHHE MOJIEKYJ
munuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJIEKyabl ATDy.

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000py10BaHHE.

Jla6opaTopnasi pa6ora «O0HapykeHHE OETKOB C ITOMOIIBIO KAYeCTBEHHBIX PEAKIIHID.



JlabopaTopnasi padora «liccienoBaHnne HyKIEMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB).

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckass. CTpyKTypHO-(GYHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHre TMpPOKApUOTHUYECKON KIeTKu. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (HyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [lnmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmoptT). Ilomymponuraemocts MemOpanbl. PaGoTa
HATPHUIl-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIMTO3, (parounTo3. Dk3ounTo3. Kinerounas crenka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHHM, TPHOOB.

Huronnazma. Lluto3zonb. Lutockener. [IBukeHue nutomiasmbl. OpraHoWAbl KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomiIazmarudeckas cetb (OIIC), annmapat I'osnbmku,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenxos 6 OIIIC. Cunres
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [mankwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurxayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIacTUibl. [lpoucxoowcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHApUH U miactuf]. [lepBUuHBIE, BTOPUYHBIE M CJIOXHBIE IJIACTUIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpannble opranouab! kinetkun CTpoeHue M (yHKIHMHM HeMEMOpaHHBIX OpraHOMI0B
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMEHTBI. AKmuHogbie
Muxkpogpunamenmol. MpblIEUHBbIE KIETKU. AKMUHOBbIEe KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knerounsiii meHtp. CTpoeHMe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mukpompyboukamu. Momopuvie benxu.

Anpo. OOonouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBIINIKK, UX CTPOEHUE U (YHKIUH.
SAnepusiit 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclookKeHHe XPOMOCOM B MHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBL. /[unamuxa s0epHoll
06010uKU 8 MUmMo3e. HoepHulii mpancnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpl 1 cxembl: «CTpOEHHE OSYKAPUOTHUECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KJIETKW», «CTpOEHUE PACTUTENIBHON KIETKN», «CTPOCHUE MUTOXOHAPUN», «Aapoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTMpenaparbl 0akTepUalbHBIX KIETOK.

JlaGoparopHas padora «/3yueHre CTpOCHHS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlabopaTopnas pabGora «lccienoBaHue mia3Moian3a U AEMIIA3MOJIM3a B PACTUTEIIBHBIX
KJIETKaxX).



IIpakTuyeckas padora «/3yueHue NBIKEHUS ITUTOIIA3MbI B PACTHTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB U NpeBpalllecHHe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.
Ounepreruyeckoe obecrieueHne kieTku: mnpespameHne AT® B 0OMEHHBIX Mporeccax.
@epMeHTAaTUBHBIM XapakTep peaklUMi KJIETOYHOTro MeTradbonu3ma. PEepMEHThl, X CTPOEHUE,
cBoiictBa m MexaHusMm peiictBus. KodepmeHntsl. OTinuusi (epMEHTOB OT HEOPraHHMUYECKUX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT Pa3IMYHBIX (PaKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKUX BellecTB B KieTke. dorocuHTe3. AHoKcuceHHwlil U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowue nuemMeHmsl U NUSMEHMNb
peaxkyuonHoz2o yenmpa. Ponb xmopomiactoB B mporecce (GotocuHTe3a. CBeToBass U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nnyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCUHTE3A. 3HAU€HHE (POTOCUHTE3A.

XemocunTte3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuu, xene300akTepuu, cepodbakTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsel OpoKeHHs U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YAUTENH
Oone3Hel.

AspoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro oobmena. I[loAroToBUTENbHBIA 3Tal.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochopHImpoBaHHE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATP: paboma npomonnoi ATPD-
cunma3svl.  IlpeumymecTtBa a’poOHOro myTH oOOMEHa BeELIECTB Tepel  aHa’pOOHBIM.
D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTuueckuii oomen», «buocuHTe3 Oenkay,
«Crtpoenue hpepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBON MHKPOCKOII, 000PYAOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jladboparopnasi paGora «/3ydeHne KaTaTUTUYECKON aKTHBHOCTH (GepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas pabora «3yueHue (epMEHTATHMBHOTO pacUICIUICHUS MNEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacaeacrBenHass HHGOPMALMs M pean3anus eé B KJeTKe

Peaknun marpuyHoro cunrtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmmzamms HacneAcTBeHHOW wWHQoOpManuu. ['eHeTHYeCcKWil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUNIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTese Genka. YcioBus
ouocuHTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3e Oernka.

Coepemennvie npedcmasnenus o cmpoeHuu cenos. OpraHuzanus reHoMa y NpoKapuoT U
9YKapHOT. Perynsanus akTUBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (. XKaxoO, XK.



Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHslit romeocTas.

Bupycbl — HeksieTouHble (OPMBI KU3HU U 0OJMUraTHble mapa3uThl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHbpie 3a0osieBaHusi 4eloBeKa, JKMBOTHBIX, pactenuit. CIIWJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdatar) cmpyxmypHuix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JdemoHcTpauMu

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

Tabmuner u cxembl: «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «BuUpyChI»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3anue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KIETKH

Knerounsii 1wk, ero mepuoasl u perymsauus. Mutepdaza m mMutos. OcoOEHHOCTH
MpOIeCCcoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
uHTep a3kl

Marpuunsiii  cunre3  JHK —  pemumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aAHTHUIAPAJLIENBHOCTh. MexaHusm
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepbl u  Temomepasa.
XpOMOCOMHBIM HAabOp KIETKM — KapUOTUM. JIMIUIOMAHBIM M rariouIHBIA HaOOpBl XPOMOCOM.
I'omosiornynbie XpoMocoMsl. [1010BbIE XPOMOCOMBI.

Jenenue kietkun — muto3. CTaguu MHUTO3a W MPOUCXOJSALIME B HUX Mpolecchl. THrmbl
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perymsmuss MuToTHYECKOTO IWKIA KIeTKU. [IporpamMmmupyemas kieTouHas TruOenb —
aronTo3.

Knerounoe sapo, XpoMocoMbl, GYHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn knemrxa» — buoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL UK

Tabmumpl 1 cxembl: «KW3HEHHBIM UK KIETKH», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparhl: «MHUTO3 B KIETKaxX KOpEelIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTopnasi pa6ora «Habnrogenne MuTo3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

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

OCOOEHHOCTH CTPOCHUS U KU3HEICATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbie
OpraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHW, OPraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.



Tkanu pacreHuif. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTenbHas, IOKPOBHa,
NPOBOJIAIIAs, OCHOBHAsA, MexaHUdeckas. OCOOEHHOCTH CTPOEHUSs, (PYHKIUI M pacIoNOoXEeHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu SKMBOTHBIX M  4YeJNOBEKa. THIBI JKUBOTHBIX TKAHEW: DIMTEIUAJIBHASA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTPOEHUS, QYHKIMHA M PaCHOJIOKECHHUS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI OPTaHOB
JKUBOTHBIX U 4YesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHbIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckener. CTpoeHre U TUIIbl COEAUHEHUS
KOCTEH.

JIBr>keHue opraHu3MmoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTCHUH: TPOIMU3MBI M HAaCTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbIlieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX padoTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIBHBIX BEILECTB
pacreHusAMH. IluTaHue >XKMBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHIIEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBApUTENBbHOrO TpakTa. IlumeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4enoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHBIX. [{uddys3us razos yepes
HOBEpPXHOCTh KJeTkHU. KoxkHoe apixanue. JlpixarenbHas noBepxHocTh. XKabepHoe u nérouHoe
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YelOBeKa. MexaHu3Mm
BEHTWISALMM JIETKUX Y IITUI] U MIIEKONUTAIOUMX. Perymnsuus asixanus. J{pixarenbHble 00bEMBI.

TpaHcnopT BeELIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEHUsI.  DBOJIIOLMOHHBIE  YCIOXHEHHS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyoiau. Opransl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI Pa0OThl OPraHoB BblAeIeHH. CBSA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHOW CUCTEMaMU. BbineneHue y MO3BOHOYHBIX XMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenue u ¢pyHkIoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y UEIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIMTa Yy MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHOW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KMUBOTHBIX. I[OKpOBBI M X POM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHedl. MMmyHHass cuctema uenoBeka. KieTOUHBII U TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM  crneunpuueckuid MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHOoro uMMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOT0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxxuMocTs M perynasiuus y OpraHmsmoB. Pa3apaXumocTe y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHuil. PocToBble BelecTBa U HX
3HA4YCHHUE.

HepBHas cucrema u pediexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema n eé
OTIeNbl. ODBOJIIOLMOHHOE YCIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y >XKMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.



['yMopasibHast peryisiuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
OHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3bp HEpPBHOU U
SHJOKPUHHOW cucteM. [ unmoTtaamo-runodusapHas cucTeMa.

JdemoHcTpauMu

IToprper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«Kopuesbie cucrtembl», «Crtpoenue ctelmss», «CTpoeHHE IHUCTOBOM MIacTUHKWY, «TKaHU
JKUBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas cuctema», «KpoBEHOCHas cucTeMan,
«/pixarenpHass  cucrema», «HepBHas cucrema», «Koxa», «MpbloleyHass cUCTEMay,
«BpigenurensHas cucremMay, «JHIOKpUHHAsA cuctemay, «CTpoeHue Mbllb», «MMMyHHUTETY,
«KumeunononoctHeie», «CxemMa NUTaHUs pacTeHU», «KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rujpo», «CTpoeHue MmiiaHapun», «BHyTpeHHee CTpOoeHHE J0XKAEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cuctema nTuny, «HepBHas cucremMa MIIEKONMTAKOUIUX,
«HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIIpenapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PACTEHH, repOapuul pacTeHU pa3HbIX OTAENOB, BIaKHbIE Mperaparhl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUJIEKIIUN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEIIET YEIIOBEKA,
o0opysoBaHuE s JIEMOHCTpAlMd [OYBEHHOIO M  BO3AYIIHOIO IMTAaHUS PACTEHUH,
pacumierieHuss KpaxMana © OEIKOB MoJ JedcTBHeM (epMEeHTOB, O0O0OpyIOBaHUE LIS
JEMOHCTPALMK OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbIX
JBUKEHHM, MOJIETN T'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

Jlaboparopnasi padora «/3yueHne TKaHe# JKUBOTHBIX.

JlabopaTopnasi padora «l3yueHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3mHOKeHHe U pa3BUTHE OPraHU3MOB

®opMBbI pa3MHOXKEHUS OPTAaHU3MOB: Oecriooe (BKJIF0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBele kieTkH, unum ramerel. Meiio3. Cranguu Meiiosa.
IToBenenne xpomocoMm B Mmeito3e. KpoccnHrosep. buonornueckuii cMpicia Melo3a M IOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe  pasBuTHe. ['ameroreHe3 'y JKMBOTHBIX. IloyioBBIE — Kene3bl.
OO0pa3oBaHue U pa3BUTHE IMOJIOBBIX KiIeTOK. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omiog0TBOpEHHE M AMOPUOHAIILHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIIIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WunuBrayabHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopgoeenes — 00Ha u3 enasnvix npobaem smopuonocuu. Konyenyus mopgozeros
u modenu mopgpozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuUMepe JIAryuiku). JpoGnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposanuoe opodnenue. brnacmyna, munol
onacmyn. OcOOEHHOCTH IPOOJICHUST MIICKOMHUTAIOIMINX. 3apOJIBbIIIEBhIE JMCTKH (TACTPYJISAIINS).
3aknagka OpraHoB M TKaHEM M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE 4acTel
Pa3BUBAIOIIECTOCS 3apojbiia (dIMOpHOHANBHAS MHAYKIMS). 3aKkjiaaka IUlaHa CTPOEHUS
XKUBOTHOTO KaK pe3yjbTaT HUEpPapXMYECKUX B3aMMOJICUCTBUUA T'e€HOB. BimsHue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPE/IbI.

Poct u pasButue xuBOTHBIX. IlocTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramopdo3oM y O€ClMO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.



buonorunueckoe 3HaueHHE MPSAMOrO U HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHUE B IPUPOJE.
Tunbel pocta >KUBOTHBIX. DakTOpbl PETYJSIIIUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PA3BUTHSl y KUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKUEe MTPOLECCHI.

PasmHoxeHue u pasButue pacteHuid. ['ameropur m cmopodpur. Meiio3 B KH3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmjnofoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHHE Yy
[[BETKOBBIX pacTeHuit. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBbl peryJsiLiii OHTOT'€HE3a Y PAaCTEHUM U dKUBOTHBIX.

JleMoOHCTpaL U

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereratuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOKEHUE »HBIIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meitoz», «Xpomocombl», «[amerorene3», «CTpoeHHE SULEKICTKH M CIIEPMATO30HIa,
«OCHOBHBIE cTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pazButHe», «Pa3zBuTHE MaCKOTO
Kyka», «Pa3zBurue capanum», «Pa3Butue JIArymku», «/{BoiHOE OMIOJOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJIbHBIX U JBYAOJbHBIX pacTeHUW», «KU3HEHHBIH LHUKII
MOPCKOWM  KammycTbl», <OKM3HEHHBIM LHMKI MxXa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPernapaTsl SMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

Jladboparopnasi paGora «/3yueHue CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BblsBlIeHHE NMPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropus cTaHOBNIEHHsS M pa3BUTHS T'€HETHMKU Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHbl, albTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBIA W PEUHECCUBHBIM NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Mcras JUHUSA, THOpUAbI, TeHOTHN, ¢eHoTurn. OCHOBHbIE METOJbl T€HETHKU:
TUOPHUIOTOTHIESCKUN, ITUTOJIOTHYECKUHN, MOJIEKYIIIPHO-TEHETUYECKHM.

JleMoOHCTpanun

[Toprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIUBaHUS.

JlaGopaTopnasi pa6ora «/[po3oduia kak 00bEKT FT€eHETHUECKUX HCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaens — 3aKkoH eIUHOO0Opasus
ruOpuIoB mepBoro mokoyieHus. [IpaBuno momuHupoBaHus. Bropoit 3akoH MeHaens — 3aKoH
pacuienieHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyromiee  ckpemuBaHue.  [I[poMexyTO4yHBI ~ XapakTep  HacleIOBaHMS.
Pacmennenne npu3HakoB MpY HEMOJIHOM JTOMUHUPOBAHUH.
Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCUMOTO

HACJICOJOBAaHUs ITPU3HAKOB. HI/ITOJIOFI/I‘-ICCKI/IG OCHOBBHI I[I/IFI/I6pI/IIIHOFO CKpCIIMBaHUs.



Cuernnennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CiiemnyieHHOe HacleI0BaHNe
T€HOB, HAPYLIEHUE CLENJIEHUS MEXAY T€HaMU. XPOMOCOMHAas TE€OPUsl HACJIEICTBEHHOCTH.

I'eneruka mosia. XpoOMOCOMHBIM MEXaHU3M OMPEACSICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMoramMeTHblii M rereporaMeTHbli moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanue Npu3HAKOB, CLETUIEHHBIX C I1OJIOM.

I'enoTun kak nenocrtHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHOXeCTBEHHbI ajuieu3M. B3auMojeicTBUe HeaUleNbHBIX TeHOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTMYECKUN KOHTPOJIb PpA3BUTHUS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKxKe
(U3BHONOTHYECKUX TIPOIIECCOB, TIOBENEHUS W KOTHUTUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MMH — MapasuT» U «XO3SHH —
MUKpoOrnom». ['eHeTHUecKre acreKTbl KOHTPOJIS U U3MEHEHUsI HacleACTBEeHHON nHpopManuu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

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

Ta6munpl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymrllee ckpeuBanue», «Henonnoe noMmuaupoBanue», «CLemIeHHOE HaclleJOBaHUeE
MPHU3HAKOB y Apo30duibhy, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapuotun apo30Quib,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anmMoneiicTBue reHoBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi THOPUAOB MEPBOTO
MOKOJIEHUSI U PACIUCIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEILUIEHHOTO HACJICIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodunay.

IIpakTuyeckas padora «/3ydeHue pe3yiabTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUSA Y
TIPO30(GUITBD».

IIpakTuyeckas padora «M3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAHUSA Y
IpO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KadyecTBeHHbIE W KOJIMYECTBEHHBbIE TMPU3HAKKM. Buasl WU3MEHYMBOCTH:
HEHACJICICTBEHHAS U HACJICJCTBEHHAs.

MonudukanronHass U3MEHUYHMBOCTh. Ponb cpeapl B (hOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTH. Hopma peaknuu mpu3Haka. BapuannoHHBIA psii ¥ BapuanmoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHON N3MEHYUBOCTH.

I'enoTunuueckas u3MeHYMBOCTh. (CBOMCTBAa T'€HOTUIIMYECKOW W3MEHUYMBOCTH. Bubl
TeHOTUITNYECKONW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTuBHass W3MEHYUBOCTh. Meiio3 U TOJOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYMBOCTH B CO3J]JaHUN T€HETUIECKOTO Pa3HOOOpa3us
B IpeJiesiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. BuIpl MyTanuii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYLHUMPOBAaHHbIE MYyTalUM. SInepHBIE M IUTOILIA3MAaTHYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTalnMH. [IpruuMHBI BO3HMKHOBEHHUS MyTanui. MyrareHel U HX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO MpoLecca. 3aKOH FOMOJOTHYECKHX
psinoB B HacienctBeHHoW usmeHunBoctH (H.M. BaBuiioB). BHesjepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopos 6 HAcie0o8aHuu u
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoOHCTpanuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.



Tabmuel U cxembl: «Buasl HW3MEHUHMBOCTHY, «MoaudukanmoHHas W3MEHUHUBOCTHY,
«KoMOMHATUBHAsT ~ U3MEHUYUBOCTDHY, «Meiio3y, «Om1og0TBOpEHUEY, «l'eHeTHUeCcKuUE
3a001eBaHUs YEIOBEKaY», «BUIIBI MyTaIHii».

OOopynoBaHHue: JKMBbIE W TepOapHbIC AK3EMIUIIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlaGopaTtopnas pabGora «lccnenoBanne 3aKOHOMEPHOCTEH  MOAM(DUKALMOHHON
M3MEHUYUBOCTH. [TocTpoeHrEe BapUaIIMOHHOTO PsiJia U BAPUAITMOHHON KPUBOM».

IIpakTudeckasi padora «Mytanuu y 1po30Q bl (Ha TOTOBBIX MUKPOIIPEapaTax).

Tema 14. I'eHeTHKA YejlOBEKA

Kapuotun uenmoBeka. MexayHapoaHas MporpamMma HUCCIEHOBaHHMS TE€HOMa 4YEIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEeKa: TeHEATOTMYeCKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKud. COBpPEMEHHOE OMNpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupio [11P-
ananmu3a. HacneacrBennbie 3a0o0ieBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE€3HU YeIOBEKa.
Bone3nn ¢ HaciencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYCHUE MEAUIMHCKOW T€HETHUKH B
MPEAOTBPAIICHUN M JICUCHUM TEHETHYECKHX 3a00JIeBaHUH YeIoBeKa. MEIMKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETUUECKOTO Ipy3a». DTUUYECKUE aCIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. l'eHeTnueckas MNpeapacroioXeHHOCTh
YyeJIOBEKa K IaTOJIOTHSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUCHHS] TCHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YCITOBEKAY.

IIpakTuyeckas padora «CocTaBieHrEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3mMoB

JomecTukanusi ¥ CeJNeKIus. 3apOoXKACHUE CEJICKIMU W JgoMmecThkanuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxXoIeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mopona, mTaMM. 3akKoOH
TOMOJIOTUYECKUX PSAIOB B HaciaeACTBeHHOM m3MeHunBocT H. M. BaBuioBa, ero 3Hadenue st
CEJIEKIIMOHHOM paboTHI.

Mertoabl cenekmoHHOM paboTsl. MicKkyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Dranbl KOMOWHAIIMOHHON cenekiuu. VchnbITanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIEHKH ()eHOTHTIA TOTOMCTBA M OTOOP 1O TEHOTHUITY C TTIOMOIIBIO aHATN3a
JIHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYTallMid y KYJIbTYpHBIX (OpPM OpPraHu3MOB.
Hcnonp30BaHMEe TEHOMHOTO pEIAaKTHPOBAaHUS W MeTONO0B pekoMOumHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia Jjisi CENEeKIUH.

[Tonyuenne monumIonnoB. BHyTpuBHAoBas rTuUOpHIM3anus. bBIN3KOPOICTBEHHOE
CKpellMBaHue, WK UHOpUIUHT. HepoaCcTBEHHOE CKpelrBaHue, Wik ayTOpuauHr. ['eTepo3uc u
ero mpuuyuHbL. Mcmonp3oBaHue reTepo3uca B cenekiuu. OTnanéHHas TUOpHAN3AIUS.
[Ipeononenne OecruioqusT MEXKBHUAOBBIX THOpUIOB. JIOCTHIKEHUS CEJICKIIMHW pacTeHUH U
JKUBOTHBIX. «3e1éHaAsi peGoNoOYUsLy.

CoxpaHeHHEe U U3YYCHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauuei s CO3/IaHusI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX035AUCMEEHHbIX U NPOMBLCIOBbIX
HCUBOMHBIX 8 YesX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KDOCCO8, 8
MOM 4uciie ¢ NPUMeHEHUeM COBPEMEHHBIX MemO008 HAYUHBIX UCCIe008AHUU, NepedosblX uoell U
NepCneKmuBHbIX MexHoL0ULL.



JleMoOHCTpanuu

IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKICHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUN»,
«3aKOH TIOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIbl CEIEeKIUN»,
«Otnanénnas rudpuanzamnus», «MyTareHes3y.

JlaGoparopHasi padora «l/3ydyeHre COPTOB KYJIbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrue METOJIOB CEJIEKIIUU PACTCHHII.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METObl U JOCTH)KCHUS CEJNEKIMH PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SUCTBO, B JTA0OPATOPHUIO arpOYHUBEPCUTETA UIIH HAYIHOTO IICHTPA)».

Tema 16. BuorexHoJiorusi U CHHTeTH4ecKasi 0M0J10T U

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE U TKaHEBBIE KYIbTYpHI,
MUKpPOOPTaHU3MbI, HMX XapakTepucTuka. TpaaunuoHHas OuoTexHoJOrus: xjeboreueHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MUKpOOHOoIoruieckuii cuures. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oelika, aMHHOKHUCIIOT U BATAMUHOB.

CoznaHue  TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHUS T'€HOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB, COJAEpPMKAIINX
HE BCTpeYaroluecs B MpUpoe OMOCUHTETUYECKHE MTYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacTeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comarudeckuid smOpuoreHe3. Vcmonbp3oBaHue
ralioOuIoB B CENEKLUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHMPOBAaHUE MXUBOTHBIX. MeETOJ TpAaHCIUIAHTALMK SAEp
KIETOK. Texuonocuu 0300poeieHus, KylibMueUpO8aHus U MUKPOKIOHATLHOSO PAZMHONCEHUs
CeNbCKOXO3AUCTBEHHBIX KVIbIYD.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHus U NepCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJOTMYECKHE M OSTHYECKHE Mpo0JIeMbl TIe€HHOU
WHXCHEPUH.

Menunuackue 6norexnonoruu. [loctrenomuas mudposas menuuuna. [IIP-quarnocTuka.
MeTa0o0s10MHBIN aHANN3, TEHOLIEHTPUYECKUI aHAIU3 MPOTEOMa YeIoBeKa JIJIsl OLEHKHU COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-
Ovoum)xeHepusi s pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIMWIMHCKHX TEXHOJOTH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOIHMi TPEXMEPHOro OMONpPUHTHHIA U
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BAaKLIMH C IENIbl0 oOecreuyeHus: KOMOMHHPOBAHHOW 3aIllUThI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMAacHbIe 3a00J1€BaHHs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL UK

Tabmuupt u  cxembl:  «lcrmonb3oBaHWE  MHUKPOOPTaHU3MOB B MPOMBIILICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlabopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llonydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKeKypeusi «bHOTEXHOIOTHS — BayKHEHIIIAsl MPON3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)»



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKType NTUYHOCTHBIX pEe3yJabTATOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUUCKOM  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPEEICHUIO,
Hanuuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBHI,
CcnocobHOCmuU CMagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbI 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLIECCAaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KYyJAbTYpHOMY  HACJIEOUI0O U  TpajulusiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOro npenMera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHMEHTAllui, IO3UTUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIupeHNe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATEIBHOMN IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOM JI€ATEIHHOCTH MPHU CO3JJaHUHM YU€OHBIX IMPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBAaTh B CBOMX JEHCTBHSX  HEOOXOAMUMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIeH ¢ pa3HBIMU YOKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a]a4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

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

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUUCKON IPAKIAHCKON UJICHTUYHOCTH, MTATPUOTH3MA, YBAKEHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHONM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



LEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaAMSITHUKAM TPUPOJIBI,
JOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHMOJ0TUH, TOHUMAaHKS 3Ha4eHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M IMPUHHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CeMeWHOI KM3HU B COOTBETCTBUU C TPAAULIUSIMU HapOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOILIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 3/0pPOBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIUEK (YHNOTPEOJICHHUS aTKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

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

WHTEpPEC K Pa3IudHbIM cepaM Tmpo(ecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOODP Oymytieit mpodeccnu u peaaTn30BhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HAa MPOTHKEHUU BCE
KU3HU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKONW KyIbTYpBI: MPHOOPETEHUE ONbITAa IIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKaIOIEel Cpeibl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIOCOOHOCTH UCMOJB30BaTh MPUOOPETACMBIE TIPU W3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
IpHU PEIIeHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIB30BaHUEM (COOIIOICHNE



IIPaBWJI TIOBEJIEHUS B INPHUPOAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOJHON Cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJAronpUsATHBIE SKOJIOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLUAJIBHOM IPAaKTUKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAHHOIO Ha JAMalore KyJabTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuu@uku OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOIMU JUIsl COBPEMEHHOW LMBMIIM3AIMU: OOeCleYeHus
HOBOI'O YPOBHS pa3BUTHUs MEAMLIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITyTEH BBIX0/a U3 TI00ATBHBIX
HKOJIOTMYECKUX NPOo0OJIeM U oOecreueHus rnepexoaa K yCTOYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHOHAIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMHUpyeMOil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHWs SBJICHUHN
OKpYXKAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEOBATEILCKYIO ACSITENbHOCTh NHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YUeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYMMbIe i1 (OPMHUPOBAaHUS MHPOBO33PCHUS OOYYAIOIMIUXCS  MEXIAUCIUIUIMHAPHBIC
(MeXTpenMeTHbIE) 00IICHayYHbIC TIOHSATHS, OTPAKAIOIIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenuUKy METOOB MMO3HAHHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CHCTEMa, HAayuHbId (DAKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeJOBaHKEe, HAONIONEHUE, U3MEPEHUE, IKCICPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUM OOYyYarOlTUXCS,
CIIOCOOHOCTH oOyJaromuxcst UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,



MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

B pesynprare usydeHuss OWOJOTMHM Ha YypOBHE cpemHero oOmero oOpa3oBaHus Yy
oOyuaroierocst 0yayr copMupoBaHbl [103HABAaTEIbHbIE YHUBEpCalbHblE ydeOHbIE NEHCTBHI,
KOMMYHHKATHBHbIC YHUBEpCAJIbHBIC Y4YeOHbIE JEHCTBUSA, pETYISATUBHBIE YHHBEPCAJIbHBIC
yueOHbIe AEMCTBUSI, COBMECTHASI IE€ATEIBHOCTD.

MeranpeaqmeTHble pe3yiabTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJDKHBI OTPakaTh:

Ogi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMH II03HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHHTE3a, CpaBHEHHA, KIACCU(PHUKAINH, OOOOIIEHHsS), pPAaCKPHIBATh CMBICI OHOJOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAaHABINBATh CBSI3H C APYTMMU MOHATUSAMM);

ONpeNeNiATh LeJNU AEATENbHOCTH, 33JaBas NapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIILHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OOBACHEHUS (AKTOB M SBJICHUN >KUBOMU
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PaCCMATPUBAEMbIX SIBJICHUAX, (GOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLINXCS MaTepHalIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX NPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATENCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazpenieHusi mpo0aeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB
pEIIEeHUs TPAKTUYECKHX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB IT03HAHUS;

MCIIOJIb30BaTh pPa3jM4YHbIE BBl ACSITEIBHOCTH II0 IOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllUY, TPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3/1aHUU YYEOHBIX U COLIMAIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIJICHHS, BIAJCTh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BATENbHOW AESITEIBHOCTH M
’KM3HEHHBIX CUTYaLUsX;

BBISBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJUM3UpOBaTh 3ajady, BbIABUIATH
TUIOTE3y €€ pelIeHMs, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTeabCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;



OCYILECTBIISATh IIEJICHANPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETh IEpPEeHOCUTh 3HaHWs B  [O3HABATEJIbHYI0O U  IPaKTUYECKyl0  o0sacTu
KU3ZHEJESATENIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJCH, Mpejararb OPUTHMHAIbHBIC TOJIXOJbI M PEILICHUS, CTaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIEC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HH(OpMAIMK (TeKCTe y4eOHOTOo MmocooOws,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTre), aHAIW3UPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUHNBOCTH;

dopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOope
Ounonoruveckor HHGOpMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY MPEACTABICHUS OHOJOTHYECKOU
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HAaKU U CHMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alUTHl  HHPOpMAIWK, WHHOPMAIMOHHOMI
0e30MacHOCTH TUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

1) obuenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX C(epax >KU3HH, aKTUBHO y4acTBOBATh B JHAJIOTe
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOMPOCHI, BHICKA3bIBATH
CYXKICHHS OTHOCUTENIbHO BBIMIOJHEHHs] MpeiaraeMoi 3aJadd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JAHANIOra WIN JUCKYCCUN);

pacno3HaBaTh HeBepOasibHbIE CpencTBa OOLIEHMS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH IEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU CIOcO0aMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIpYTUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOM (hopme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOUKY 3pPEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCThD:

MOHUMATh M UCTOJh30BaTh MPEUMYIIECTBA KOMAHIHONW U MHIWBUIYaTbHOW pabOTHI IpU
peleHnr OMOJIOTHYECKON MpoOIeMbl, 000CHOBHIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOEHCTBYS IPU pelIeHNH yueOHO! 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

NPUHUMATh [T COBMECTHOW JEATEeIThbHOCTH, OPTaHW30BBIBATH M KOOPIWHUPOBATH
JNIEUCTBUA TO €€ IJOCTUKEHHIO: COCTAaBIAThH IUIaH ACHCTBHUH, paclpelesiaTh PO C y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJAa U KAXKAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;



IpealaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIECHU C IO3UMLUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIIOBEJECHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS [UI BBIABICHHUA NpoOJIeM M UX pELIeHHUS B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBAaTH COOCTBEHHBIE 33/7a4l B OOpA30BATENbHON JEATENBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH peleHUs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOUTEHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHbBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
Y MBICITUTENIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMH, UCIOIb30BaTh MIPUEMBI pediexcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETB OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIIbHOCTH;

3) npuHATHE Ce0s1 U APYrux:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH IPYTOro YeIoBeKa.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTrHble pe3ynbTaThl OCBOEHUS cojepKaHHs ydeOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI HA 0o0ecriedeHre MpoPMIbHOTO 00yIeHHST 00yUJaroIuXCst
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue s OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpIpETallMM W NpeoOpa3oBaHUIO 3HAHWM, BHUIBI
NeSITebHOCTH MO TOJyYEeHUIO HOBBIX 3HAHMN M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKk)Ke B pEaJIbHBIX KU3HEHHBIX CUTyauusx. [IpeamerHble pe3yabTaThl MPEICTaBICHbI M0 rojlaM
U3YYCHHUS.

[IpenmerHble pe3yabTaThl OCBOGHMs YydeOHoro mnpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peLeHn: pooJIeM parMoHaIFHOTO IPUPOAONOIL30BAHNUS, O BKIIA/I€ POCCUHCKUX U 3apyOekKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;



BJIAJICHUE CHCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OuoNornyeckre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKA, OPraHW3M, METaboJIM3M, TOMEOcCTas,
caMOperyJIsilusl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopuss 1. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHHUH), 3aKOHBI (€IMHOOOpa3Hs MOTOMKOB
MEPBOrO MOKOJICHHUS, pACIICTIJICHHUS, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wu3MeHunBocth H. W. BaBuioa), npuHIUMbI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/IaMU HAYYHOTO IO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTUYECKUX
HCCJIEIOBAHMSIX KHUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HClIe OakTepuid, rpuOOB, pacTeHHIA,
YKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB U CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIBbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pAcTeHHM, JXUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa00InM3M), MPeBpalleHUs SHEPTUH,
Opo’keHUs, aBTOTPO(GHOr0 U TreTepoTpOoPHOro TUIOB MUTAHHS, (HOTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
MHAMBUAYaAJIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€HE3a), B3aMMOJEWUCTBUS I'€HOB, T€TEpO3HCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHMi, >KMBOTHBIX M 4YEJIOBEKa M UX QYHKIUSAMH, MEXIy CHUCTEMaMH OpPraHOB M UX
GyHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATallaMH KJIETOYHOIO LHKIA U JKM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUIOM U (pakTOpaMH cpebl OOUTaAHMUS;

YMEHME BBISIBISTH OTIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE pPacTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHME pelaTh OUOJIOTWYECKUE 3a7aud, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HCCIeAYeMbIMH OHOJIIOTUYECKUMHU TpOLlecCaMM U SIBJICHHUSMH, J€laTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, IMPOBEPATH HMX DKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopmMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAy4YHBIX OOLIECTB, U MYOJUYHO IMPEACTABIATH
MOJIy4YEeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEHIHIX;

YMEHHUE OLIEHUBaTh H3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBAaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIMPaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAaHHBIN BBIOOP Oyayiei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CETHCKOTO X0341iCTBA, MUIIEBOM
MPOMBIIIIEHHOCTH, YIIyOJdsTh IO3HABATEIbHBIM WHTEpEC, HaNpaBiICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
HaumeHoBaHue pa3iesioB U TeM Komecrso IEKTPOHIHEIE
Ne ni/mm yacos (un¢posbie)
NpOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
pecypchl
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3Y4YEHUE 2
3 Buomnorus KieTku 2
4 XHUMHYECKash OpraHu3anus KIETKH 7
5 Crpoenne U QyHKIIUH KICTKH 6
6 OOMeEH BelIeCTB U NMPEBpaIEHUE SHEPTUN 5
B KJIETKE bu6mmoreka [IOK
; HaCJIGZ[CTBeHIfaSI uHpopMAaLHs 1 . EEDS/// /S n;ﬁgg?_o'rw 71413368
peasmzanms €€ B KIIETKE htip.//school-
8 JKu3HEHHBIN UK KICTKA 3 COIIECtiO_n'Edu'rU/)'
http://ebio.ru/
9 CrpocHue 1 yHKIHM OpraHu3MOB 10 http://bio.1september.ru/ur
10 Pa3zmHOK€EHHE U pa3BUTHE OPIaHU3MOB 5 ok/
1 ['eHeTrKa — HayKa O HaCJACICTBCHHOCTH U 9 Ep://divu-inf.narod.ru/
W3MEHYHUBOCTH OPTraHU3MOB http://biology.ru/index.php
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 5
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 5
14 I'eneTtuka yenoBeka 1
15 Cenekiusi opraHU3MOB 2
16 BHOTEXHONOTHS U CHHTETHYECKAS 3
Oomosorust
OBIIEE KOJIMYECTBO YACOB I1O 64

[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne Kouie Jdara nzyyeHus
n/n Tema ypoka CTBO
Hacos ILinan (paxr

1 buonorus kak KOMIUIEKCHasI HAyKa U KaK 4acTb 1 03.09.24
COBPEMEHHOI0 0011ecTBa
JKuBble cucTEMBI M X CBOMCTBA 06.09.24 ‘
YpoBHEBas oprann3anus KUBbIX CUCTEM 10.09.24 ‘

4 HcTopust OTKpBITHS U N3y4eHHUs KIIeTKU. Kietounas 1 13.09.24
Teopus
MeToabl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH.
IIpakTuyeckas padora «M3yyeHue MeTo10B

) KJIETOYHOM Omosoruu (xpomarorpadus, 1 17.09.24
anektpodopes, mupdhepeHnuanIsHoe
ueHrpudyruposanue, [1L[P)»

5 XHWMHMYECKUH COCTAB KJIETKU. MUHEpanbHbIe 1 20.09.24
BELIECTBA KJIETKH, UX OMOJIOTUYECKas pOJib
Opranuueckue BelecTBa KieTku — Oenku. CBoiicTBa,

7 kiaccudukanus u GyHkuu 0enkos. JlaboparopHas 1 24.09.24
pabota «O0Hapyx)eHHe OETKOB C TOMOILBIO
KAueCTBEHHBIX PEAKIIUI»

8 Oprannyeckue BEIECTBA KIETKH — YIJIEBOJBI. 27.09.24

9 Oprannueckue BemecTBa KJIETKH — JIUIH]IbI 01.10.24
Hyxneunnoseie kucnotsl. JIHK u PHK. JlaGoparopnas

10 pabota «/ccrenoBaHue HyKJIEHHOBBIX KUCIIOT, 1 04.10.24
BBIJICJICHHBIX U3 KJIETOK PA3JIMUHBIX OPraHU3MOB)»

1 Crpoenue u pynkuun ATD. Ipyrue 1 08.10.24
Hykieosunrpudocdars (HTD)
CexBenupoBanue JIHK. Meroabl reHOMHKH,

12 TPAHCKPUIITOMUKH, IPOTEOMUKU. MeTo bl 1 11.10.24
CTPYKTYpHOI OHoioruu

13 Tunel knerok. [Ipokapuornueckas KieTka 1 15.10.24
CrpoeHue sykapuotnueckoil kierku. [Ipaktruueckas

14 pabota «3yueHne CBOICTB KIETOUHON MeMOpaHbI». 1 18.10.24
[ToBepXHOCTHBIN anmapar KIeTKH
OnxnomemOpaHHbBIe OpraHOUABI KiIeTKH. [IpakTrdeckas

15 pabota «3yueHne ABMKEHHUS IUTOIIa3MbI B 1 22.10.24
PACTUTEIBHBIX KICTKaX»
ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH,

16 mactuasl. JlabopatopHas pabora «MccnenoBanue 1 25 10.24

IJ1a3MoJIM3a U JCTIIa3MOJIM3a B PAaCTUTCIIbHBIX
KIICTKax»




17

HememOpanHnbie opranonbl kiaeTku. CTpoeHue u
byHKIMH siapa

05.11.24

18

CpaBHuTENbHASA XapaKTEPUCTHKA KIETOK SyKapuOT.
JIaboparopHas padota «l3yueHue cTpoeHust KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

08.11.24

19

AccuMWISIIIMS U TUCCUMMIISILIUSL — JIBE CTOPOHBI
Metabonu3ma. Tunsl oOmMeHa BemecTs. JlaboparopHas
pabota «/3ydyeHune KaTaIuTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl WIH KaTala3bl)»

12.11.24

20

@epMEHTAaTUBHBIN XapaKkTep PeaKLuid KIETOYHOIO
Mmetabonu3ma. Jlabopatopnas pabora «3yuenue
(epMEeHTaTUBHOIO PACUICIIIIEHUS IEPOKCHIA
BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX).
benku-akTuBaTOpHI U OCIKU-UHTHOUTOPHI

15.11.24

21

ABTOTpOdHBIIH TUIT 0OMeHa BetecTB. DOTOCHHTES.
Xemocunres. Jlaboparopnas pabota «CpaBHeHHE
mporeccoB POTOCHHTE3a U XEMOCHUHTE3a»

19.11.24

22

AHa’poOHBIE OpraHu3Mbl. Buibl OposKeHHS.
JlaboparopHast pabora «CpaBHEHHE MPOIIECCOB
OpOKEHHSI U JIBIXaHUS»

22.11.24

23

AspoOHBIE OPraHU3MBbl. DTalbl SHEPTrETHUECKOTO

oOMeHa. DHeprusi MeMOpaHHOTO rpaJueHTa MPOTOHOB.

Cunre3z AT®: pabora npotoHHON AT®-cuHTa3BI

26.11.24

24

Peaknun marpuunoro cunresa. Tpanckpunuus —
MarpuuHblii cuHTe3 PHK

29.11.24

25

Tpanciaums u e€ sranel. Konupoanue
aMUHOKHCIIOT. Ponb pubocoM B GrocrHTEe3€e Oenka

03.12.24

26

Opranu3zanys reHoMa y IpoKapuoT U 3yKapHoT.
MonekyapHbIE MEXaHU3MBI SKCIIPECCUU TEHOB Y
JYKapuoT

06.12.24

27

Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3ZHU U
obnuratHele napa3uTsl. [IpakTiuueckas pabota
«Coznanue Moaenu BUpyca». BupycHsie 3a0osieBaHus
YeJI0BEKa, )KUBOTHBIX, PACTEHUI

10.12.24

28

HanorexHooruu B OMOJIOTHH U MCIUIIMHEC

13.12.24

29

JKu3HeHHbI 1y kineTku. Marpuussiil cunres JJHK

17.12.24

30

Xpomocomsl. JlabopaTopnas pabora «3yuenue
XPOMOCOM Ha I'OTOBBIX MUKpoIIpenaparax». Jlenenue
KJIETKA — MUTO3

20.12.24

31

Tunsl kieTok. KapruoknHes v IUTOKUHES.
JlabopaTtopHas pabora «HabmroneHne mutosa B
KJIETKaX KOHYMKA KOpEeIKa JIyKa (Ha TOTOBBIX
MHUKpOTIpernaparax )»

24.12.24

32

PGFYJ'IHHI/IH JKHU3HCHHOI'O IUKJIa KJIICTOK. OpFaHI/IBM KakK

27.12.24




€INHOE I[EJI0E

33

Txanu pactenuii. Jlaboparopnas padora «3ydenue
TKaHEW pacTeHUN»

14.01.25

34

TkaHu )KUBOTHBIX U 4yenoBeka. JlaboparopHas padora
«M3yueHne TKaHe# KUBOTHBIX»

17.01.25

35

Opransl. Cuctemsl opranoB. JlaboparopHas paboTa
«3yueHmne opraHoB IIBETKOBOT'O PACTEHUSD

21.01.25

36

Onopa TEJIa OPraHu3MoOB. I[BI/I}KCHI/IG OpPraHnu3MoB.

24.01.25

37

IIuranne OpraHnu3mMoB. IIutanmne mMo3BOHOYHBIX
JKNBOTHBIX. HI/IH_[CBapI/ITeJ'IBHaH CHCTEMaA 4YCII0BCKa

28.01.25

38

HLIX&HI/IC OpraHnu3mMoB. }_IBIXaHI/Ie IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKA

31.01.25

39

Tpancnopt BemiecTB y opranu3mMoB. KpoBeHocHast
CHCTEMa MTO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA

04.02.25

40

Boiaenenue y opranu3moB. 3alinTa y OpraHu3MoB.
NMMmyHHas cuctema 4enoBeka

07.02.25

41

Pa3apaxuMocTh 1 peryisinus y OpraHu3MoB.
I'ymopasibHas peryysinys ¥ 3HIOKPUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

11.02.25

42

®opMbl pazMHOKeHUST opraHu3MoB. [lomoBoe
pa3MHOXkeHHne. Meio3

14.02.25

43

I'amerorenes. OO0pa3oBaHue U pa3BUTHE MOJOBBIX
kieTok. JlaboparopHas pabora «M3ydyeHue cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX MUKpPOIIpEnapaTax»

18.02.25

44

I/IH,[[I/IBI/IL[yaJ'IBHOG pPa3BUTHEC OPraHU3MOB —
OHTOI'CHES. 3a1<nazu<a OpTaHOB U TKaHEeH u3
3apOABbIIICBBIX JINCTKOB

21.02.25

45

Poct u pa3zButHe x*uBOTHBIX. JIabopaTtopHas paboTa
«BbIsiBIIEHNE IPU3HAKOB CXOJICTBA 3apO/bIIIEH
MTO3BOHOYHBIX KHUBOTHBIX»

25.02.25

46

PazMHoxeHMe u pazButue pactenuii. Jlaboparopuas
pabota «CTpoeHre OpraHoB Pa3MHOKEHUS BBICILINX
pacTeHuin»

28.02.25

47

I/ICTOPI/IH CTAHOBJICHUA U PAa3BUTHA I'CHETUKH KaK
HAYKH. OCHOBHBIE IOHATHUSA ¥ CUMBOJIBI TEHETHKU.
JlabopaTtopHas padota «Jlpozoduia kak 00bEKT
TEeHETUYECKUX UCCIIeIOBAHUI

04.03.25

48

3aKOHOMEPHOCTH HAcJIe0BaHUs TPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipakruueckas
pabota "M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO
CKpeUIMBaHus y Apo30duibr"

07.03.25

49

]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI MOHOFI/I6pI/Il[HOFO
CKpElLIMBaHUsl. AHAIM3UPYIOIEE CKPELIUBAHUE.
Henonnoe nomuanpoBanue

11.03.25




JurubpuaHoe ckpemuBanue. [Ipaktudeckas padbora
50 «M3ydenne pe3yabTaToB AUTHOPUAHOTO CKPEIIIMBAHUS 1 14.03.25
y Ap030(hUITBI»
WUTOJIOTUYECKUE OCHOBBI AUTUOPUTHOTO
51 1 AATHOPIA 1 18.03.25
ckpenruBanus. ClenjIeHHOe Hacaeq0BaHUE TPU3HAKOB
52 XpOMOCOMHas TEOpUsI HACTEICTBEHHOCTH 1 21.03.25
I'eneruka nona. ['eHOTHI KaK 11€JIOCTHAs CUCTEMA
53 I'eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUH, 1 01.04.25
YKUBOTHBIX U YEJIOBEKA
N3MeHUYHMBOCTD NPU3HAKOB. BU/IbI N3MEHUYHMBOCTH.
54 P 8 1 04.04.25
MonudukarnronHas "3MEHYUBOCTh
BaprannoHHBIN psia U BapHALIMOHHAs KPUBAs.
Jlaboparopuas padota «VccienoBanue
55 3aKOHOMEPHOCTEW MOJU(PHUKAIIMOHHON H3MEHYHBOCTH. 1 08.04.25
[TocTpoenne BapraIliOHHOTO PsiJia ¥ BApUAIMOHHOM
KPUBOI
I'enoTunmnueckast U3MeHUNBOCTh. KoMOMHaTHBHAS
56 1 11.04.25
W3MEHUYUBOCTD
MyrtanunoHHas u3MeHYUBOCTh. [IpakTuueckas pabora
57 «Mytauuu y 1po30¢uisl (Ha TOTOBBIX 1 15.04.25
MUKpOTIpenaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO MPOLECCa.
58 P yran pon 1 18.04.25
DONHUreHeTuKa v SIMUTeHOMUKA.
I'enetuka yenoBeka. [IpakTuueckas pabota
«CocTaBieHHE U aHAIN3 POJIOCIOBHON». MeTobI 92.04.95
59.60 MEIUIMHCKON T€HETHKN. 3HAUYEHHE MEIUIIMHCKON 2 25' 0 4' o5
TE€HETUKH B MPEOTBPAILCHUH U JICYCHUN o
TEHETUYECKUX 3a00JIEBaHUI YeTTOBEKa
OcCHOBHBIE TOHSTHS CEJNEKITUU. MeTOo b
CeleKIIMOHHOM paboTsl. JlabopaTopHas paboTa
61 H p patopras pa 1 29.04.25
«M3ydeHne cOpToB KYJIbTYPHBIX PACTEHUI U MIOPOJT
JIOMAIIIHUX KUBOTHBIX»
OCTHKEHHUSI CEJIEKI[UU PACTEHUM U )KUBOTHBIX.
62 A I p ! 1 06.05.25
[TpakTuueckas pabora «[IpuBuBKa pacTeHUi»
buorexHosorus Kak Hayka u OTpaciib IPOU3BO/ICTBA.
13.05.25
63.64 [TpakTruyeckas pabdora «/3ydueHne oObEKTOB 2 16.05.25
OMOTEXHOJIOTHI o
. 19.05.25
65,66 OcHOBHbIE HAMPaBICHUS CHHTETUYECKOW OMOTIOTHH. 2 93.05.95
XpOMOCOMHAasI U TeHHasl UHXKeHEpUs. MeUIMHCKIe 26.05.25
67.68 2
OMOTEXHOJIOTHH 30.05.25
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.B.C.PoxnoB. TemMatnueckuii 1 UTOTOBBIM KOHTPOJIb. COOPHUK MTPOBEPOUYHBIX PadOT.
buonorus. 10 knacc. Mocksa 2014r.

3. O.I1.dynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TeCThI, pa3HOYPOBHEBBIE 3aaHMUS.
Bonarorpan: Yuurens, 2012r

4. H.A.borganos. KonTpoiabHO-u3MepuTenbuble Matepuaisl. buonorus 10 kinace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazgen «3Bontouns oprannueckoro mupa». Teopus,
TpEeHUPOBOUHbIC 3aAaHus. Jlernon, 2016r.

6. A.A.Kupunenko. buosnorus. Paznen «I'eneruka». Bee Tunel 3anau. TpeHupoBoyHas
Tetpanb. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Pa3nen «9konorus». Teopus, TpEeHUPOBOUHBIE 3a/1aHUS.
Jlernon, 2016r.

8. B.C.PoxioB. Temarnueckuii 1 UTOTOBBIH KOHTPOJIb. COOPHUK MPOBEPOYHBIX PadoT.
buonorus. 11 knacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uosorus 10-11 kimaccel. Mockga. Jlpoga.2012r.

10. H.A.bornanoB KontponbHO-u3Mepurensubie matepuainsl. buonorus 11 knace. ®I'OC.
Mockaa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. «Enunas xomnexkuus Hudpossix OOpazoBatensHbix Pecypcos» (Habop nupoBbIx
pecypcoB k yueonukam auann B.B. TTaceunuka) (http://school-collection.edu.ru/).
2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CalT, ObLIM OMyOaMKOBaHbI B ra3ere "buonorus". ABTopamu caiira
npojenana 6onplas paboTa o CUCTEMaTU3MPOBAHUIO I'a3€THBIX CTAaTeH ¢ y4€ToM
IIKOJIbHOM Yy4eOHOM mporpamMmsl 1o npeamery "buomorus".
http://ebio.ru/ - Dnexrponnsiii yueOHuK «buonorusy». CoaepKuT Bce pa3aeibl
Oouosorun: OOTAaHUKY, 300JIOTHIO, aHATOMHIO ¥ (PU3HOJIOTHUIO YETIOBEKA, OCHOBBI

|~

IIUTOJIOTHH ¥ TCHETHKH, SBOJIOI[HOHHYIO TEOPUIO M IKOJIOTHIO0. MOXKET ObITh
PEKOMEHJIOBAH yJaIIUMCS JUISI CAMOCTOSITEIIHOM PabOoTHI.
8. http://djvu-inf.narod.ru/ - snexTponHas Gubnmoreka
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http://biology.ru/index.php - Caiit siBisiercst UHTepHET — Bepcuei yueOHOTO Kypca Ha
KomnakT-aucke "OTtkpeiTas buosorus".
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