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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o yue6HOMY npenmeTty "buonorus" (nanee - Ouojaorus) Ha ypoBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
ydaeOHoro mpeamMera «bHoIorus» U OCHOBHBIX IMOJOKEHUM (efepanbHOi pabodeil mporpamMmsI
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs usyudeHus (10-11 xmaccer)
ABJISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00macTu «EcTecTBEeHHO-HAyYHbIE MPEAMETHIY.
Cormacao monoxerusiMm PI'OC COO mnpodunpHbIe y4deOHBIE TPEIMETH, HW3ydaeMble Ha
yrIIyONEHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHuanun o0ydeHusl Ha YpOBHE CPETHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHHM OOIIMMM, CPEIHUM TMPO(PECCHOHAIBHBIM M BBICIIUM OOpa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30BaTeNbHBIX, BOCIIMUTATENILHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAITUCH
o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4HOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r mpepcraBieHue o IeNU U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpPHpPOBaHHE IO pa3jesiaM M TeMaw,
pacnpenenenre no KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUeHHs yieOHOTo MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX OcOOeHHOCTeH oOyuaromuxcs. B mporpamme mo 61Mosoruu peaqu3oBaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps 4yeMy [pPOCMaTpUBAaeTCsl  HANpPaBICHHOCTh HA  TOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e KHU3HH, Ha
BOCITUTAHUE OCEPEKHOTO OTHOIICHUS K OKpYXKalomed NpupoaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuit ®I'OC COO k mIaHUPYyEeMBbIM JTUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM
pe3yabTaraM oOy4deHHss W B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOM
NEeSITeIbHOCTH O0YYaloIUXCsA 10 OCBOSHHIO COJCpXkaHUs OMOJOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYueOHbIil mpenMeT «buoorHs» Ha YpOBHE CpeIHEro OOIero oOpa3oBaHUsS 3aBEpIIAcT
Ouonornyeckoe obpa3zoBaHue B MIKOJE U OPUEHTHPOBAH Ha PACHIMPEHHUE U YIIIyOJCHHE 3HAHHUM
oOydJarmuxcsi O JKUBOM TMPHPOAE, OCHOBAX MOJIGKYISIPHOH W KIETOYHOW OUONOTHH,
SMOpPUOJIOTUHU U OMOJIOTUU PAa3BUTHUS, TE€HETUKU, CEJIEKINH, OMOTEXHOJIOTUHU, HBOJIOLHMOHHOIO
YUEHUS U IKOJIOTUH.

Nzyuenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
HOJATOTOBKY OOYyYaroImUXcsl K TOCIEAYIONIeMy MHOJYYeHHI0 OMOJOTHMYecKoro oOpa3oBaHUs B
By3axX M OpraHM3alusaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUHM, MOJIYYEHHBIX MNpPU HM3YyYEHUH OOYyHarOIIHUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 xmaccax 3TH 3HaHUA MOJy4YarOT pa3BUTHE. Tak, pacIIMPEHBI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,



o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
MPUKJIATHOTO M TMOWMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BodmoxkHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYYCHHBIMU 00YJAIOIIUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy ¥ MaTeMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOAbI K HM3ydeHUIo Ouosioruu. COrjacHO MM, M3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIINU,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYEecKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OWMOJIOTUU PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU ¥ CHHTETHYCCKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUs OOydYalomuXxcs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonorun venoseka. B 11 kimacce M3y4aroTcsi 3BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
ydeHwue o omocdepe.

VYuebubiii mnpeamer «buonorus» npus3BaH 00ECHEYUTh OCBOEGHUE OOYYaIOUIMMHCS
OMOJOTUYECKNX TEOpH ¥ 3aKOHOB, WJCH, NPHUHIMIIOB W TIPaBWUJ, JIEKAINIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpXKaHUSA MHTEpeca 00y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOMN
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJOTUIECKUX MPOOIIEM.

[enb uzyuenus yuebHoro npenmera «buosnorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
OoOy4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3alluu >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETeHHE YMEHUN HMCIOIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUU HHTEpECA
K onpeaenéHHoi o0nacTu mpoeCCHOHANBHON NEATETbHOCTH, CBSI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctuxenue 1enu n3ydeHust yaeOHoro nmpenmera «buosnorusi» Ha yriyOJl€HHOM ypOBHE
o0ecreynBaeTcsl pelICHUEM CIeIYIOIUX 3a/1a4:

OCBOGHHE OOYYalOIMMHUCA CHUCTEMBI  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPraHu3M, MOIMYJISALUs, BUJ,
O6uoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYarommxcsi ¢  MeToJaMHM  TO3HaHWsl  KUBOW  TPUPOJBI:
MCCJICIOBATEILCKUMU METOAaMH OMOJIOTHYECKHUX HAyK (MOJEKYISPHOW M KIETOYHOU OUOIOTHH,
AMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYCCKON
OMOJIOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIEIOBaHU B JabopaTopun W B Tpuponae (HaOIoJeHUe, H3MEpPEeHHE,
HKCIEPUMEHT, MOACTUPOBAHNUE);

OBJIaJICHUE OOYYAIONIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJWTh, aHATU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OHOJOTHMM U  COLHAJIBHO-



SKOHOMHMYECKUMU M SKOJOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH JNEATENPHOCTH 10 OTHOIIGHUIO K OKpYXaolleil NpupoaHOW cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIIOZACH; OOOCHOBBIBaTH M  COOMIOJATH MEpPHI
npoMIaKTUKN WH(PEKIUOHHBIX 3a00J€BaHUH, paBWia MOBEICHHUS B MPUPOJE M OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSAX MPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHu30BaTb COBPEMEHHBIE HaydHble OTKPBITUS B 0O0JjacTu
OMOJIOTHH;

pa3BuTHE y 00YJalOIUXCs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMi €10 TpobJieMaMu, METOAOJOTHe OHOJOTrH4YeCcKOro HMCCIEAOBAaHUS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCIICOBAHUM, pelieHus OWOJNIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOMIMXCs LIEHHOCTHOIO OTHOILIEHUS K >KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUSM; (OpPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEIEHUS B NPUPOAE; MHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TpaBUJl TIOBEACHUS B TPUPOJIC, OXpPaHbl BHUIOB, HIKOCHUCTEM, Ouocdepsi),
COXPaHEHHH COOCTBEHHOI'O 3/0pPOBbSl U 3/0POBBSl OKPYKAIOUIMX JOAEH (COOMIONEHUs Mep
npodunaktuku  3a0oneBaHUM, oOecriedeHre  OC30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAITHBIX CUTYaLUAX MPUPOAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/laHME YCJIOBUHM JJIi OCO3HAHHOIO BBIOOpa OOYYAIOUIMMHUCA WHIMBHYaTbHON
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOUICH MOCIEAyOMEMY HpOopecCHOHATHLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO 4YacoB, OTBEIEHHBIX Ha M3Y4YEHHE OMOJIOTMM Ha YIrIyOJIEHHOM YPOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEIeIO).

Orb6op opraHu3alMOHHBIX (GOpM, METOJOB H  CPEACTB OOyYeHHs OHMOJIOTHH
OCYILIECTBIISICTCS. C YUETOM CIEU(HUKU €ro COJIEpXKaHHUsS M HAIpPABICHHOCTH Ha MPOJOKEHHE
Ouosnornyeckoro o0pa3oBaHUs B OpPraHM3ALMAX CPEIHEr0 MPOPECCHOHATIHLHOTO M BBICIIETO
o0OpazoBaHwUsl.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYECHUH OMOJIOTMHM Ha YIIyOJEHHOM YpPOBHE SIBISICTCS
IpOBEIEHUE JIAOOPATOPHBIX M MpakTHUecKuX pabor. Takke ydacTHe OOydaroUIMXcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaThKa KOTOPBIX
OTpefeNsieTcss y4yUTelleM Ha OCHOBE MMEIOIIMXCS MaTepuaibHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPKXAHUE OBYYEHUSA
10 KJIACC
CogepxaHue MpOrpaMMbl, BBIIECIEHHOE KYpcusoMm, HE BXOAUT B  TMPOBEPKY

rocyaapcTBeHHOM uToroBout arrecranuu (I'MA).
Tema 1. Buosnorus kak Hayka



CoBpemenHast 6uosnorusi — KOMIUIeKCHasi Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonorndeckre Hayku W HW3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTANbHBIC, MPUKIAJHBIE H
MOVCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OuoOIOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueii. 3HaUYeHHE OWOJOTHHM B  MPAKTHYCCKOU
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOIBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mennens, B. M. Bepuanckuii, WU. II. IlaBno, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU Haykamm», «CuctemMa OMOJIOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yUEeHUE

JKuBbie cucTeMBl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIIOCTHOCTb, CJOXKHOCTh M  YHOPSAIOYEHHOCTb
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3allUs, CaMOBOCIPOM3BEICHUE, Pa3apakKMMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHU OpraHu3allMd >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIECTOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTreOICHOTHYCCKHIA),
o6unoctepnsiit. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH >KUBOTO.
Kuznp kak popma cymectBoBaHus MaTepuu. Hayku, n3ydaromye »KUBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3ydenne xuBbIX cucteM. MeToasl Ouonorumueckoi Hayku. HaOmroneHue, m3MmepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMONM UM HE3aBUCUMOM
nepeMmeHHoi. [lnanupoBanue skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [loHsaTue BEIOOPKU €€ JO0CTOBEpHOCTh. Pa3zdpoc B Omonorndeckux naHHbix. OneHka
JIOCTOBEPHOCTHU TOJIYYEHHBIX pe3ylbTaToB. [IpUYMHBI MCKaXKEHHSI pE3ylIbTAaTOB 3KCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TIPU3HAKU IKU3HU», «DBHONOTHYECKHUE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepum», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne )KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI  OpraHOB  4YEJIOBEYECKOrO  OpraHu3May,
«buoreorienos», «buocdepa», «MeToabl U3ydSHHS] JKUBOU MPUPOIBI».

O6opynoBanue: 1abopaTtopHoe 000pyIOBaHUE ISl IPOBEACHS HAOTIOACHUIA, U3MEPEHHH,
IKCIEPUMEHTOB.

IIpakTnyeckass padora «licronp3oBaHuE pa3IUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEMN.

Tema 3. buojsiorusi Kjierkun

Kietka — cTpykTypHO-(OYHKIIMOHANIbHAS €AMHHIIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. llneiinen, P. Bupxon).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHOe  IEHTpU]yrupoBaHHe,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @DUKCUpOBAHHBIX KAemoK. DJAEKTPOHHAS MHUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.



JdemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «lcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeToq0B KJIETOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [1LP)».

Tema 4. XuMuyecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPOdJIeMEHThl. Boga u €€ pomib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYIISALUH.
MuHepalibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECKas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BEeNIeCTBA KJIETKU. brosornyeckue noiumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, HMenTHIHAs
CBsi3b. BTopuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckue ¢pyHkunu 6enkoB. [lpuonsi.

VYrneBoapl. MoHOcCaxapubl, AUCaXapuibl, OJUrocaxapuabl W Tonucaxapuabl. OOmui
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHE CBOICTBa yrieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiicTBa.  Knaccudukaums — numnmmos.
Tpurnuuepuasi, Gocoaunuabl, BOCKH, crepoubl. buomornueckue Gpynkiuu munuaos. Oo0mme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTuasl.
[Tpuntun xkomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — aBoitnas cnmpaiib.
Mecrtonaxoxaenue u ononorndeckue Gpynkuu JJTHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyiae AT®. buonornueckue
¢ynkunn  AT®. BoccTaHoBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HyKaeo3uompugocgamol (HT D). CexBenupoBannie  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CtpykTypHast OMOJIOTHS: OMOXUMHUYECKHEe W OMO(pU3MUECKUEe HCCIEAOBAaHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyl. Mooeruposanue cmpykmypol u QyuKyuu
Ouomonekyn u ux komniexcos. Komnvromepmwiti Ousaiin U opeaHudyecKuil cunmes OUOMONEKYL U
UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKMX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpenenieHue XUMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuubl u cxemsl: «llepuoanueckas TabnMLa XMUMHUYECKHX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTyphl OETKOBOW MOJIEKYJNBI», «CTpOCHHE MOJEKYJI YIJIEBOJOB», «CTpoeHHE MOJICKYJ
aMnunoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYeCKas ocyia 1 000py1oBaHHE.

JladopaTopHas padora «OOHapyKkeHHE OCITKOB C MTOMOIIBbIO KAYeCTBEHHBIX PEAKITUI».



JlabGoparopHasi padora «/ccinenoBaHue HYKJIEHHOBBIX KHUCIOT, BBIICJICHHBIX M3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue U QyHKINH KJICTKH

Tumnel KIETOK: dyKapHOTHYecKass W mpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHne mNpoKapuOTHYECKOW KIeTkH. Kilerounass crTeHka OakTepuii ©  apXewu.
OCOOeHHOCTH CTPOCHHUS TeTepOTPOPHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenune u QpyHKIIMOHUPOBAHKUE DYKApHOTHUYECKOW KiIeTKHW. [Ima3zmarndeckas meMmOpaHa
(razmanemma).  CTpykTypa TUTa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneru€énnas auddQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HaTPHUH-KaTMEBOTO Hacoca. JHIOIMTO3: MUHOIUTO3, GaronuTos. Dk3onuTo3. Kinerounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

Huronna3zma. Ilutozonb. LluTtockener. JIBrkenue uuroruiazMbl. OpraHoujbl KIETKH.
OnHOoMeMOpaHHbBIE OpraHOUbI KIETKHU: dHomnazMatudeckas ceth (IJIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpoeHHe U (yHKUIUU. B3auMoCBsA3b OJHOMEMOpPAHHBIX OPraHOUIOB KJIETKH.
CtpoeHue TrpaHyIsipHOTO peTuKynyMa. Mexanusm Hanpasienus oeaxoe ¢ JIIIC. CunHTe3
pactBopuMbIX  OenkoB. CuHTE3  KJIEeTOUHBIX  MeMmOpaH. ['maakuii  (arpaHymspHBIN)
sHJOMIIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkuus anmapata ['onbmxu. Moougukayus
benxos 6 annapame I'onvoocu. Copmuposka benxos 6 annapame I onvooicu. TpaHCTIOPT BENECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIBl KJIETKH: MUTOXOHJIPUH, TIJAcTUAbl. [Ipoucxoscoenue
mumoxonopuui u niacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIApUA U miacTuia. [lepBUuHble, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIUX
pacTeHuM.

HememOpannbie opranouzsl kietku CtpoeHue M QyHKIIMM HEMEMOpPaHHBIX OPTraHOWIOB
kieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxkpoduiaMeHTbl. AKmuHoGvle
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMbLULeYHbIX KIemOK.
MuxkpotpyOouku. Knerounsiii nentp. CrTpoeHHe U ABMKEHHE JKTYTHKOB UM PECHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
mukpompyboukamu. Momopmvie benku.

Anpo. OOosouka siApa, XpOMAaTUH, KapuOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBeli MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOXKEHHE XPOMOCOM B HHTEp(ha3zHOM
sape. Jyxpomamun u 2emepoxpomamun. belku XpoMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
060n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAsh  XapakTEpPUCTHKA  KIETOK  DYKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JdemMoHcTpanuu

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

Tabmumpl 1 cxembl: «CTpPOCGHHE SYKAPUOTHYECKOW KIETKH», «CTpOCHHE >KUBOTHOMN
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpOoeHnEe MUTOXOHIpUN», «SAapoy», «CtpoeHue
IPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOW MHKPOCKON, MHKpPOIpernapaThl PacTHUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0akTepuanbHbIX KIETOK.



JlaGoparopHas padora «/3yueHre CTpOeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUHONH MEMOpPaHBD».

JlaGopaTopnasi padora «/ccnenoBanue mia3mMoim3a U ACTUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKAX.

IIpakTuyeckas padora «3yueHue NBMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCCUMUIISITIAS U TUCCUMUIISIIIASL — JIBE CTOPOHBI MeTa0onu3ma. THUmbl 0OMEHa BEIIECTB:
aBTOTpOGHBIK M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B OOMEHHBIX  IpoIeccax.
DHepreTudyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIeccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHoro Meraboym3ma. DepMEeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHus3M peiictBus. Kodepmentbl. OTimuus (EpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  beNKu-akTUBAaTOPbl ©  OCJIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHUYECKUX BEHIECTB B KIEeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHnvlll  omocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xynopomnactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, C;, Cy. u CAM-munvt pomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuunbix GpakTopoB Ha CKOPOCTh (POTOCHHTE3A. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  PazHoOOpa3me  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHUITUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.

AHnaspoOHbIe opranu3Mbl. Buasl 6poskerus. [IpoaykTsl OpOoKeHHUS U UX HCIIOIH30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
00J1e3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl JHEPreTHYecKoro obmeHa. [loAroToBUTENHHBIA ITal.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpU B mpoleccax
Oouonornyeckoro okucienus. Lluxnuyeckne peakumu. OxucnuTenbHoe ¢GochopuIMpoBaHUeE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomounou ATD-
cunmaszvl. IlpeumymectBa a’dpoOHOrO TMMyTH OOMEHa BEIIECTB IE€pel] aHA3POOHBIM.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoncTpanuu

[oprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEPreTHYeCKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

Jladoparopnasi paGora «/3yueHue KaTaTUTHYECKOW aKTHBHOCTH (GepMeHTOB (Ha
pUMepe aMHJIA3bl WIIA KaTaaas3bl)y.

JlaGopaTopnasi paGora «M3ydeHue QEpMEHTATUBHOTO pACHICTICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KIETKaX.

JladopaTopnas padora «CpaBHeHHE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U JABIXAHUS.

Tema 7. Hacnencreennast uHGopManus U peanu3anus eé B KieTke

Peakuuu matpuuHoro cuutesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmumzamms HacneAacTBeHHOM wWH(popManuu. ['€HEeTHMYeCKH KOJ, €ro CBOWCTBA.
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Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMIIJIEMEHTApHOCTD,
aHTUNAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuynvix PHK 6 sykapuomuyeckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YciaoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHoT. Perymauus akTUBHOCTH T'eHOB Yy mpokapuoT. 'mmore3a omepona (®. XKakob, XK.
Mano). MonekynapHvle mexanHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kietounslii romeocras.

Bupychl — HeksleTouHble (OPMBI KU3HU U 0OIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHpie 3a0osieBaHuMs 4eloBeKa, KUBOTHBIX, pactenuit. CIIUJ, COVID-19,
COLIMATILHBIC U MEAUIIMHCKHE MTPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konbuos, JI. . BaHOBCKUH.

Tabmumpt w  cxemsl: «buocuHTe3 Oenka», «l['eHeTmyeckuid Koa», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsamus. Mutepdaza u muro3. OcoOEHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kieTku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MTOCTMUTOTUYECKUI), CHUHTETUYECKH W MOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permmkanums. Ipunuuner  pernmukanuun  JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl.  CtpoeHue xpomocoMm. Tenomepsl M TeloMepasa.
XpOMOCOMHBIH HA0Op KJIETKH — KapHOTHUM. JIMIUIOMAHBIA M TaruiouIHBIA HAOOPBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTtagum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIIbI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO MLHKJIA KiIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnonTo3.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHAS TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MHUTO03», «CTpOoCHHE XPOMOCOMY,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.
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Jladoparopnasi pa6ora «HabGmoneHnne MuTO3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpENaparax)».

Tema 9. CTtpoenue u GyHKIIMH OPraHU3MOB

Buonornvyeckoe  pazHooOpazue  opraHu3MoB.  OIHOKJIETOUHBIC, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJHOKIJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOYHBIEC TPUOBI, OTHOKJIETOYHBIE BOJIOPOCIH, Ipyrue NpoTUCThl. KomoHnanbHble
OpraHU3MBlI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHU, OPTaHbl U CUCTEMbI OPTaHOB.
OpranusM Kak enuHoe enoe. ['omeocras.

Txkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHUs, QYHKUHMHA U PACIOIOKCHHS
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  Ye€JOBEKa. THWIBI JKMBOTHBIX TKAaHEW: SIHTEINAJIbHAasd,
COCIMHUTENbHAs, MBbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTPOEHUs, (DYHKIMHA M PACIONOKEHHS
TKaHEW B opraHax *KMBOTHBIX U Y€JIOBEKa.

Opranbl. BeretaTuBHble ¥ T€HEpATUBHBIE OpraHbl pacTeHUui. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIIMM OpraHoOB U CUCTEM OPI'aHOB.

Onopa Tenma opranusmoB. Kapkac pacrenuil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIMHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHMH: TPONU3MbI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblllieyHas cuctema. Peduekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

[Intanue opranusmos. [lormomenre BOAbI, YIIEKHUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KMBOTHBIX. BHYTpPUNOJIOCTHOE M BHYTPUKIETOYHOE MUIIEBapeHUE.
[Intanue MO3BOHOUYHBIX XUBOTHBIX. OTHEnbl NMUIIEBAPUTEIBHOrO TpakrTa. [luineBapurenbHble
»enesbl. [InmeBapurenbHas cucremMa 4yeaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. [{uddy3us razos uepes
NoBEepXHOCTh KJeTkH. KokHoe apixanue. [lpixarenbHas moBepxHocTh. XKabepHoe u nérouHoe
IpIXxaHue. JlpIXxaHue IT03BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE
CTPOCHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cucTeMa ueiaoBeka. MexaHusm
BEHTWISILIMM JIETKUX y NITUI U MIIEKONUTAIOMUX. Perynsauus apixanus. /{pixaTenbHble 00bEMBI.

Tpa"cnopT BeleCTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBl pacTeHuM. TpaHCnopr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. (Cepane, KpPOBEHOCHBbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Boinenenune y opraHu3moB. BelneneHue y pacTeHuM. BeineneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblgeneHusd. DuibTpanus, cekpenuss U obpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOTHl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOU
U BBIACIUTENBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. Iloukn.
Crpoenue u ¢pyHKunoHHpOBaHUE HeppoHa. OOpazoBaHNE MOYH Y YEIIOBEKa.
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3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Crmopel OakTepwii u
LUCTBI NPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa naccuBHOM U
XUMHUYECKOU 3aIUThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3alllUTa OPTaHU3MA
oT OosiesHed. MmmyHHas cucrema uesnoBeka. KIIETOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxxnéuaplii W TpHOOPETEHHBIM  CceM(PUISCKUNA HWMMYHUTET. Teopus KIIOHAJIBHO-
cesnektuBHOro ummynurera (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauMss y OpraHu3MoB. Pa3ipaxuMocTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcucel. Pa3zapakuMOCTh U peryisinus y pacTeHuil. POCTOBbIe BEHIECTBA M UX
3HauYEHUE.

HepBHasi cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX UBOTHBIX. Pedrnekc u peduexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopanbHast perymsiiusi U SHIOKPUHHAs CHUCTEMa >XKMBOTHBIX M uenoBeka. Kenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBUEe TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHIOKPUHHOM cucTeM. [ umoTtanmamo-runodusapHas cucTeMa.

JdemMoHcTpanuu

IToptper: U. I1. I1aBios.

Tabmunpel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTeMbl OpPraHoB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHHUE HACEKOMBIX», «TkaHuM pacTeHU»,
«Kopuesbie cuctembl», «CtpoeHue credmus», «CTpoeHHe JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «MpimeyHas cucremay,
«BpigenurensHas cucremay, « JHJIOKPUHHAS cucTemay, «CTpoeHue MbIIIb, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUlaHapun», «BHyTpeHHee cTpoeHHue 10K1€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucteMa MIIEKONUTAIOIINAX,
«Hepsnas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
IK3EMILISIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHUN pa3HBIX OTIENIOB, BIAXKHBIE MIPemapaTsl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHuEe JJs JEMOHCTpAallMd TMOYBEHHOTO W BO3AYIIHOTO MUTaHUS PACTCHHIA,
pacuieruieHus Kpaxmaiga © OelIKOB TMoj JelcTBHEM (EepMEHTOB, 0O0OpyIOBaHUE IS
JEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIbHbBIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlaGoparopnas padora «/3yyeHue TKaHel pacTeHUN.

JlaGoparopHas padora «/3yyeHre TKaHel )KUBOTHBIX.

JlabopaTopnasi pabora «/3y4yeHne opraHoB IIBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®dopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecrionoe (BKIIF0Yas BEreTaTUBHOE) U TT0JIOBOE. Buib
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.
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[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbimieBoe  pazButue. I'ameroreHe3 y KUBOTHBIX. [lonoBele  Kele3sl.
OO6pa3oBaHue W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Om1o10TBOPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyanpbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npooaem smopuonocuu. Konyenyus mopgozenos
u modenu mopghozenesa. Craguu 3MOpHoOreHe3a KUBOTHBIX (Ha MpUMepe JATyIIKu). J{poOienue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONIUX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISIIHS).
3akjiaJlka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsAHME YacTeu
pa3BHBAIOIIETOCS  3apojpiia (IMOpUOHANBbHAS HHAYKIMS). 3akiajka I[UJIaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUYeCKMX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButne >xuBOTHBIX. [locTamMOpmoHanbHbId mnepuoa. [Ipsmoe u Hempsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3Haue€HHE MPSIMOTO M HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. @akKTOpbl PETYISIMUM POCTA JKUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uesioBeka. [leprojpl OHTOreHesa 4YelloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE MTPOIECCHI.

PasmHoxeHue u pasButue pacteHuid. ['amerodur m cmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmii. OOpa3oBaHuEe Crop B Tpolecce Meio3a. ['aMeTroreHe3 y pacTeHHIA.
OII0g0TBOPEHNE U PAa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. [[BOWHOE OIJIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBbI pEryiIsiliud OHTOT€HEe3a Y PaCTeHUH U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereratuBHoe pasMHOXeHHE», «THIIBI OecrioNoro pasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHAAbDY, «Pa3MHOXKEeHUE HBIJIEHB», «Pa3MHOXEHHE THUAPBIY,
«Meio3y, «Xpomocombly, «l'amerorenesy, «CTpoeHHE SHULEKIECTKH M CIIepMaTO30M1ay,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsMoe m Hempsimoe pa3BuTHEe», «Pa3BUTHE MailCKOro
Kykayn, «Pa3zsutue capanum», «Pa3sBuTHe JIArymIKn», «/{BOMHOE ONIOIOTBOPEHHUE Y LIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIBHBIX W JBYAOJBHBIX pacTeHUil», «KU3HEHHBIA LUK
MOPCKOM  KamycTbl», <OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBIA MK ManoOpOTHUKAY,
«KU3HEHHEIN UK COCHED.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MUKPOIIPENApaThI SIMIIEKIETOK U CIIEPMATO30U/IOB,
Mozelb «L{uKIT pa3BUTHS JIATYIIKH Y.

JlaGoparopnass pabGora «/3yueHune CTpoeHHs TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTyeckas padora «BrlABIeHHE NPHU3HAKOB CXOJCTBA 3apOJbIIIEH MMO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB
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Hcropusi cTaHOBIIEHUS W Pa3BUTHS TEHETUKH Kak Hayku. Pabotel I'. Menpgens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
T€Hbl, AJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELUECCUBHBIA IPU3HAK, TOMO3UIOTAa,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, TeHOTHN, (QeHoTurn. OCHOBHBIE METOJbl T€HETHUKH:
rHOPHIONOTHYECKUH, IUTOJIOTMYECKHUH, MOJIEKYISPHO-TeHETUIECKUH.

JdemoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. ®ununmyenko, H. B. Tumodees-PecoBckuii.

Tabmuubl 1 cxembl: «MeTOoJbl TEHETHKIY, «CXEeMbI CKPEIIUBaHUS».

JladopaTtopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX HCCICTOBAHUN».

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpusioB mepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
pacieryieHus: mpu3HakoB. LluTonornyeckie 0CHOBBI MOHOTHOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee  ckpeuiuBaHue.  [IpoMexXyTOuHBI ~ XapakTep  HaclielOBaHUS.
PaCH_IeHJIeHI/Ie IMPU3HAKOB IIPpHU HCIIOJIHOM JOMUHUPOBAHUH.
JurnbpumHoe ckpemuBaHue. Tperwidi 3akoH MeHaenss — 3aKkOH HE3aBHCHMOTO

HacJeI0BaHMs Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHMS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
TE€HOB, HAPYIICHUE CLETUICHUS MEXI1Yy TeHaMU. XpOMOCOMHAs TEOpHUsl HaCIEACTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEAENICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TTOJIOM.

I'enotun kak wnesnoctHas cucreMa. [lneorponus — MHOXKECTBEHHOE NIEUCTBUE TEHA.
MHOKeCTBEHHBI ajuieNu3M. B3auMojeicTBue HeauleNbHBIX TeHOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTndeckuii KOHTpOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHUS W KOTHUTHBHBIX (QyHKIMH. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBUS «XO35SMH — Tapa3uT» U «XO3IUH —
MHUKpOOHOMY. ['eHeTHYecKre acreKThl KOHTPOJISI M U3MEHEHHUS HACJIeACTBEHHON MH(popManuu B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[TopTpetsi: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanue», «ClemnieHHOE HaclleJOBaHUE
NPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorum yenoekay, «Kapruotumn aApo30Qpuib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTnu3mM», «B3aumoaeincTBie reHoBY.

OGopynoBaHue: MOJETb IS TEMOHCTPAIIMN 3aKOHOB €IMHO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeJ0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETNIEHHOTO HACJIeJOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuiiay.
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IIpakTuyeckasi padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPELIMBAHUS Y
TPO30(HITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMmopeiicTBue reHoTHma W cpeapl npu GopmupoBaHuHM (GeHoTuna. M3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BUIbI  M3MEHUYMBOCTHU:
HEHACJICACTBEHHAs U HACJICACTBECHHASI.

MonudukanronHas U3MeHUMBOCTb. Ponb cpeasl B (opMupoBaHUM MOJIU(DUKAIIMOHHON
n3MeHYnBOCTH. Hopma peakiuu mpu3Haka. BapuanmoHHBIA psq ¥ BapuarnoHHas Kpuas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

T'enoTunnyeckas wu3MeH4YUBOCThL. CBOIiCTBA TI'€HOTHUIIMYECKOM W3MEHUYUBOCTH. BUIbI
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KoMmOnHaTuBHas M3MEHUMBOCTh. Melo03 W TOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
U3MEHUYUBOCTH. POJTh KOMOMHATUBHOW M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B IIpe/iesiax OJIHOTO BHU/IA.

MyrtanonHass W3MEHYMBOCTb. BHABl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYUMPOBAaHHbIE MYTAalMHU. SIepHbIE M LUTOILUIA3MAaTUYECKHE MYTallHUH.
Comaruueckue W MoJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJEICTBEHHOCTD.

Onueenemuka u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JdemoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBumos.

Tabmumel U cxembl: «BUIbl W3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYUBOCTHY,
«KoMOMHaATUBHAs ~ M3MEHYUBOCTDY, «Meiio3y, «Om1og0TBOPEHUEY, «l'eHeTHUECKHE
3a001eBaHUs YeIOBEKay», «BUbl MyTamuiin.

O6opynoBaHue: XuBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PAcTeHHM, PHUCYHKU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopnasi padora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAM(HUKAITMOHHOMN
M3MEHUYUBOCTH. [TocTpoeHnEe BapraIllmOHHOTO psAZia U BApUAllMOHHOW KPUBOI.

IIpakTuyeckasi padora «Myrtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPEMapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHUSI T'€HOMa YeJIOBEKa.
MeToapl U3y4eHHSI TEHETUKH YeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBIA, ITUTOTCHETUUECKHH,
MNONYJISAUOHHO-CTATUCTUYECKUHM, MOJIEKYJISIpHO-reHeTnYecKknii. COBpPEMEHHOE OIpEACIICHHUE
TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4KClIie ¢ moMolbio [T11P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEeApacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW TEHETHUKU B
NPEIOTBPALICHUN U JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHEeTHYecKoe
KOHCYNIbTHpOBaHUE. CTBOIOBBIEC KIETKU. [IOHATHE «T€HETUYECKOTO Irpy3a». ITUUECKUE ACTIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.
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['enernyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyKawllel cpeapl. ['eHeTnueckas MpeapacnoioKeHHOCTb
YeJIOBEKa K MaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmuner u cxembl: «Kapuotun udenoBeka», «MeTOapl M3y4yeHUS T€HETUKH YEJOBEKa»,
«["enetnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanusi U CeleKuus. 3apoKICHHE CEIEKIMU U JoMecTukaruu. Yuenue H. U.
BapuoBa o L{eHTpax mpoucxoxaeHnuss 1 MHOT000pa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3/JIaHMM COPTOB pacTeHU u mnopoa KUBOTHbIX. CopT, mnopoja, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHON m3MeHunBoctd H. WM. BaBunoBa, ero 3Hauenue s
CEJICKIIMOHHOMN PaOOTHI.

MeTonpl ceneKImoHHOM paboThl. MIcKkycCcTBeHHBIN 0TOOP: MAaCCOBBIN U MHIUBUTYATbHBIN.
Oranbl KOMOWHAIIMOHHON cenekiuu. Vcmpitanue mpou3BoauTeneil mo motoMctBy. OTGOp MO
TEHOTHUITY C MIOMOIILIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIU3a
JHK.

HcKkyccTBeHHBIM MyTareHe3 Kak METOJ CEJeKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKHA MyTareHe3 Kak WCTOYHHK MYyTallMii y KYJIbTYpPHBIX (OpPM OpPraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomMOumHaHTHbIX JHK s
MOJIy4EHUSI UCXOTHOTO MaTepHuaa Jiisl CENEKLHH.

[Toryyenne monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIW3KOpOJICTBEHHOE
CKpeIUBaHue, WK UHOpUIUHT. HepoacTBEHHOE CKpeluBaHue, Wik ayTOpuanHr. ['eteposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CENEKLUUU pAcTeHUH u
JKUBOTHBIX. «3€1EHas pegoNOYUsLY.

CoxpaHeHHEe U U3YYCHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUN U UX JUKUX
ponuyel A cO3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbBICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUsT CYWeCmYIOWUX U CO30aHUsl HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM uucie ¢ npUMeHeHUueM CO8PEMEHHbBIX Memo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell u
NePCneKmMuEHbIX MEXHOLO2UL.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUN,
«3aKOH TOMOJIOTMYECKMX PSJAOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «MeETonbpl celekuum»,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlabopaTopnasi padora «3yueHue cOpPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ IOMAIIHHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypeusi «OCHOBHBIE METOMABlI M JOCTH)KCHUS CENCKIIMU PACTEHUH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJI0TUS U CUHTeTHYeCKAasi OMOJIOTHS
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OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaaunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cuHte3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Co3naHne  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHUSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpEYAroIrecs B MPUPoie ONOCUHTETUYECKHUE MTyTH.

Kiierounas unkeHepusi. Meroabl KylbTypbl KJIETOK M TKaHEH PacTEHUH WM >KMBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anus W cCOMaTHYeCKud smOpuoreHes. Mcmonp3oBaHue
TarjiOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIIMS SIHMLEKICTOK W KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUMM SAEP
KIETOK. Texuonocuu 0300poeieHus, KylbMUGUPOBAHUL U MUKPOKIOHATLHO2O PAZMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KYIbIYD.

XpOMOCOMHas U I'eHHast UHkKeHepus. VICKyCCTBEHHBII CHHTE3 IéHa U KOHCTPYUPOBaHUE
pexombunantHeix J{HK. Cozdanue mpanceennvix opeanuzmos. JJoCTURKEHHUS W TEPCIEKTUBHI
XPOMOCOMHOM ¥ TEHHOM WH)XCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TPOOIEeMBbI TEHHOM
WHKEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas nugposas meauuuna. [1IP-auarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YeIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 370poBbs. Mcmonb3oBaHWE CTBOJIOBBIX KIJIETOK. TaprerHas Ttepanus paka. 3D-
OnouHXeHepus [Uisl pa3paboTKu (PYHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEHl CcOYeTaHWeM TEXHOJIOTUH TpEXMEPHOro OMONPHHTUHTA H
ckaddonarHra U pelieHns 3a4a4 NepCOHATN3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C ILENbl0 oOecreyeHUus: KOMOMHUPOBAHHOW 3aIMTHI OT
Bo3Oyauteneli OPBU, ycranoBieHuE MOJICKYJISAPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabmupr u  cxembl: «lcrnonap3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIILICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHID.

IIpakTyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX IPOIYKTOBY.

IKceKypeusi «bHOTEXHOIOTHS — BayKHEHIIIAs MPOM3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'H
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIMIMMUCS
IpOrpaMM CpeAHero od1iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMH BBIJCIICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEIEICHUIO,
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Hanuyue momusayuyu K OOYUEHUIO OWOJOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haauuue NpPasoCco3HaHus  HKOJIOTMYECKON  KYJIbTYpHI,
CnocobHOCmU CMagums UEIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B €MHCTBE
y4eOHOIl W BOCHUTATEIBHON JESTEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH M HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT IpoLlecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yYBaXEHUsI, OEpEe)KHOr0  OTHOIIEHHWA K  KYJAbTYpHOMY  HAClEIUWI0 U TPAAULHSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarolIen cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOGHUS YUeOHOro mpeaMera «Bbuoorusy J0KHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpHEHTAlli, ITO3UTHBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
pacIIMpeHUE KU3HEHHOTIO OMNbITAa M OIBbITA JEATENIBHOCTH B IPOLECCE pEAM3allMd OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpa:xaaHcKoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MIpaB M OOS3aHHOCTEH, yBa)KCHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JI€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH yueOHbIX U M03HABAaTEIbHBIX 33/1a4, BHIIIOJHEHUN OMOIOTHYECKUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO 10 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHME YYUThIBaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLMATBHBIM
II0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINIOJHEHUS YUeOHBIX,
MIO3HABATENIBHBIX W HCCIENOBATEIbCKUX 3a/1ad, YBaXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPaKIaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKECHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILJIOE U HACTOALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHUKaM MPUPOABL,
JOCTH>KEHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
Ouosoruy, MOHUMAaHUs 3HauUeHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB IPUPOBI, B XKU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;
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uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLICHHBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
HAa MOPaJIbHO-HPABCTBEHHBIC HOPMEBI U IICHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHUHSITHS LICHHOCTEH CeMEMHON U3HU B COOTBETCTBHM C TPAIUIUSIMH HapoOJOB
Poccuu;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHUI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBUS KUBOW IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B pPa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUECKON JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

MOHMMAaHUE U peaun3alus 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPeOJECHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIIbHOMN HANPaBIEeHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JeATEITbHOCTb;

MHTEpEC K pa3nuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIKOB M OLEHKH WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUE TTI00aJTBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OWOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHNE
IpaBWJI TIOBEJIEHUSI B MPHUPOJE, HANpPaBIECHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);
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AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH MPUPOIHOU Cpeje,
YMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HUMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
IPAKTUYECKON AESATEIbHOCTH IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON TpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBU
MEXy JIFOJIbMU U TIO3HAHUSI MUPAa;

MOHUMaHue crenupukn OMOJIOTUM KaK HayKHh, OCO3HaHMs €€ poiau B (PopMUpPOBaAHUHU
panMoHaIBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUU LIEJTOCTHOTO MPEACTABICHHUS 00 OKpYKaloLieM
MHpEe KaKk O €JUHCTBE NPUPOJIBI, YeJIOBEKa U o0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeUeHUsI
HOBOTO YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEi BBIXOAA U3 TTIO0AIBHBIX
9KOJIOTHYECKHX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
MCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKHX 3HAHUH B IIENSAX MOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIbHOM
TPaMOTHOCTH 00yJaronuxcs, GOpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS [UId aHaidu3a U OOBSICHEHUS SIBICHHM
OKPY’KAIOIIET0 MHpa M NPOUCXOIANIMX B HEM H3MEHEHHMH, yMEHHUE JAenaTb OOOCHOBAHHBIC
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OHMOJIOTWYECKHE 3HAHUS IS pELICHUs
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTra «bHONOTHsy» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXmpeMeTHbIE) 00IIeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnen(UKy METOZOB MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIelOBaHHe, HaONIOJeHUE, M3MEPEHHE, SKCIEPUMEHT U JIPYTHe);yHUBEpCalbHbIC
ydeOHbIe JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
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dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMM OOYJarolIuXCs;
CIIOCOOHOCTH 00yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAlIbHbIC YydeOHBbIC ACHCTBHS B IO3HABATEIBLHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynprare wusydeHuss OHMOJOTMH Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS Y
obOyyvaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC ydeOHBIC IEHCTBHSI,
KOMMYHHKATHUBHBIC YHUBEpCAIbHBIC Y4YeOHBIC JCWCTBUS, PETYISTHBHBIC YHHBEpCAJIbHBIC
yueOHBbIe JCCTBHSI, COBMECTHAS IEATEIHHOCTD.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI CpETHEro o0Imero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBiajeHNe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3oBble JIOTHYECKHUE JeiicCTBUS:

CaMOCTOSITENILHO (OPMYJIHPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHUHM 3HAHUU MPUEMBI JIOTMYECKOTO MEBIIIICHUS (aHaIH3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAaHABJINBATH CBSI3U C APYTUMH ITOHITHSIMH ),

OTpeNeNaTh UEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsl OObSICHEHUsS (HAaKTOB U SIBICHUU KUBOM
TIPUPOIBI;

CTPOHUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, 110 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

NPUMEHATh CXEMHO-MOJICIIEHBIC CPEACTBA JJISl MPEIICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHWIA B HM3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIHHOCTh, OICHUBATH COOTBETCTBUE pPE3YJIBTATOB IIETISIM,
OIICHUBATh PUCKH TOCIEACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCIeA0BaTEIbLCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEIHLCKON U MPOEKTHOW AESITENbHOCTH, HaBBIKAMU
paspenieHus mpo0eM, COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
peIIeHMs MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

UCIIONIb30BAaTh PA3JIMYHbIC BHUABI ACSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHHUS, €r0
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHUIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJCTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIbHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIHsX;
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BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
TUIOTe3y €€ pelleHus, HAaXOAWUTh AapryMEHThl JUIs J0Ka3aTelbCTBa CBOMUX YTBEPXKICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHaATM3UPOBATh IMOJIYYECHHBIE B XOJE pEIICHHS 3aJaud pPe3yJlbTaThl, KPUTHYECKU
OILICHUBATh UX TOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN IOMCK IEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TIEPEHOCUTh 3HAHWA B T[O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTu
KHU3HEICATEIILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJCH, MpEAJiaraTb OPUTHHAIBHBIC MOIXOABl W PEUICHHS, CTaBHUTh
poOJIeMBI U 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHMKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOTOTHYECKUX CIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
NPEJICTaBICHUS, KPDUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dbopMynHMpoBaTh 3ampoChl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BAaHHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIHA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMebl, TaOJIHUIIBI, PUCYHKH U JPYroe);

UCTIOIB30BaTh HAYYHBIN S3BIK B KAueCTBE CpEICTBa MPH padoTe ¢ OMOIOrHYecKOn
uHpOpMaNnel: TPUMEHITh XUMHUYECKUE, (PU3HUECKHUEe W MaTEeMaTWYCCKHE 3HAKH M CHUMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, HCIOIh30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAHWS W 3alIUTHl WHGpoOpMamu, HWHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBi1ajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1)o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCEX cepax »KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBIIIOJHEHUS TMpeaiaraeMoil 3aayd, YYUTHIBAaTb MHTEPECHl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIC CpEACTBA OOIICHHS, NMOHWMATh 3HAYCHHUE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(QJIMKTHBIX CHTYallUi, YMETh CMSTYaTh KOHQJIUKTHI H
BECTH MIEPETOBOPHI;

BJIAJETh PA3IUYHBIMHU CIIOCOOaMM OOINEHUS W B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUs
NPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAXKCHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEZCTB.

2)coBMeCTHAas 1esITeJIbHOCTh:



23

IOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOThI Ipu
pemeHn 6MoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peIICHUH Yy4eOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTL M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISTh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B Pa3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPYECTBO U BOOOPAXKEHHE, ObITh HHUIIMATUBHBIM.

OBiageHne yHMBepPCAJTbHBIMH Pery/JsiTHBHBIMU 1efiCTBUAMM:

1)camoopranusanus:

UCIO/Ib30BaTh OMOJOIMYECKHE 3HAaHUS Ul BBIABICHHMS NpoOJeM M HUX pELICHHS B
KU3HEHHBIX U YY€OHBIX CUTYalMsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JIEBBIE U CMBICIOBBIC YCTAaHOBKH B CBOMX
JEHUCTBUSX U IOCTYIKAaX [0 OTHOIICHWIO K XKMBOM IIPUPOAE, CBOEMY 310POBBIO U 3J0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3aJauyd B O0O0pa30BaTENbHON JAESITEILHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELICHUs TPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYallUsM, BHOCHTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
U MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PELLICHMUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3)npuHsiTue cedst U APyrux:

IPUHUMATh ce0s, TOHUMas CBOM HEOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUD € TIO3ULIUH IPYTOro YesoBeKa.
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MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yrIIyONEHHOM ypOBHE OpUEHTHPOBAHbI Ha obecrieueHue nNpopriIbHOro 00ydeHus: 00yJaromuxcs
Oouonorun. OHUM BKIIOYAIOT: crenuduyecKkue Ui OUONOTHHM HAay4YHbIE 3HAHWS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, WHTEPIPETAlMM W MPeoOpa30oBaHUIO 3HAHWUM, BUJIBI
JESATENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B Pa3jMYHbIX Y4eOHBIX, a
TaKk)Ke B PEATbHBIX KU3HECHHBIX CUTyalnusx. [I[peaMeTHbIe pe3yabTaThl MPEICTABICHEI 110 To/1aM
U3YYCHHUS.

[IpeameTHBIE pE3yNbTaThl OCBOEHUS ydeOHOro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TIPUPOILI U
pelieHny mpobsieM paloHaIbHOTO MPUPOIONOIL30BaHuUs, O BKJIAJIE POCCUMCKUX U 3apyOeKHbBIX
yU€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOHN OWOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTas,
caMOpeTryJIsIusl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBamna, M. IIneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOocTH T. Moprana), yuenus (H. 1. BaBunoBa — o menTpax
MHOT000pa3usi M MPOUCXOXKICHHS KyIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MEPBOro MOKOJIEHUS, pacIIETJICHUs, YUCTOThI raMeT, He3aBUCUMOTo HacnefoBanus [.Mennens,
TOMOJIOTUYECKHX PSAIOB B HAcleACTBeHHOW wu3MeHunBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILJIEMEHTApHOCTH);

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIIOTUYECKUX
MCCJICIOBAHMSX JKUBBIX O0BEKTOB (OMUCaHWE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCJEe OakTepwii, TpHOOB, PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KMBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATECIbHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHA BEMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO W TETepOTPO(HOr0 THMOB NMUTaHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeToreHe3a, YMOpUOreHe3a, MOCTIMOPHOHATFHOTOPA3BUTHS, PA3MHOKCHHUS,
WHAWBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW W X (DYHKIUSIMHU, MEXKIY OPraHaMU U CHCTEMaMU OPTaHOB Y
pacTeHHid, JKUBOTHBIX W 4YENOBEKAa M WX (YHKIUSIMH, MEXKIYy CHUCTEMaMH OpPTaHOB M UX
GYHKIUSAMHE, MEXKAY 3TallaMu OOMEHa BEHIeCTB, dTamaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IUKIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;

YMEHHE BBISIBISTh OTIUYHUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO 1
CUMBOIIMKY JIJIsl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;
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YMEHHME peliaTh OWOJIOTUYECKUE 3aJaud, BBISBISATh MNPUYUHHO-CIEICTBEHHBIE CBS3H
MEXIYy HCCIECIyeMbIMU OHOJOTUYECKUMH TIPOIlECCAMH W SIBICHHUSIMH, [I€1aTh BBIBOABI U
MPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHE PabOThI, COOMIONATh MpaBUiia TpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1eNb UCCIeI0BaHNUS, aHATM3UPOBATH MTOJIYICHHBIE PE3YNIBTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OMONIOTHHU, SKOJIOTHH M
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYOJWYHO MPEICTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OILICHWBAaTh JTUYECKHUE aCMeKThl COBPEMEHHBIX WCCIEAOBaHUNA B 00JIacTH
OMONOTUM W MEIUIMHBI (KJIOHUPOBAaHHE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMPABICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCHOHaIbHOM AesITeIbHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOIOTHH, BETEPHUHAPUH, CEIBCKOTO XO035HCTBA, TUIIEBOH
MPOMBINUICHHOCTH, YTIyOJsTh IO3HABATEIbHBIA HWHTEPEC, HAMPABICHHBIA Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MNpodecCHd W TPOJOJDKEHHWE OHOJIOTHYECKOT0 00pa3oBaHUs B
OpraHMu3aIMsaX CpeHero NpodeccuoHaIbHOT0 U BBICIIET0 00pa3oBaHUsl.

[IpenMerHbie pe3ynabTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IPHUPOJBI U PEUICHUH JKOJIOTHYECKUX MPOOJIeM YeIOBEUECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
paIMOHATILHOTO TMPHUPOAOINONIB30BaHUs, U B (QOPMUPOBAHWUU IICHHOCTHOTO OTHOIICHHUS K
npupojie, OoOIIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHHE BJIJIETh CHCTEMON OWMOJIOTMYECKUX 3HAHUU, KOTOPAsl BKIIIOUAET OMPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOTOJAralomuX OWOJOTHYECKUX TEPMUHOB W TOHSATHH (BUI,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHass Teopust Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeeprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. boapa), npasuna (Munumyma HO. JIuGuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. I'nnbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIAaMH HAy4HOTO [O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OIICHKH aHTPOMOTEHHBIX M3MEHEHHUH B
PUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OMOrEOLIEHO30B, JKOCHUCTEM H
ouochepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AIUTOMATPUIECKOTO ¥ CUMIATPUIECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CUJI BOJTIOLUN
Ha reHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepelOBaHuUs
HAIpPaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEILIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCAMU D3BOIIONUH, IBUKYIIHMH
CWJIAMH aHTPOIOTEHEe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOICHUSIMU K HUM
OpraHU3MOB;
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YMEHUE BBISIBIIATH OTJIMYUATEIBHBIC PU3HAKU KHUBBIX CHCTEM, IIPUCIIOCOOIEHHOCTh BUIOB
K cpene oburtaHus, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX U3MEHEHHH B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHTHI, OMOIIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISA JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aWMOCBSI3M OPTaHU3MOB U Cpeabl OOMTAHHS, €AMHCTBA YEIOBEYECKHUX pac, HEOOXOIMMOCTH
COXpaHEHHsI MHOTOOOpa3us BHJOB M KOCHUCTEM KaK YCJOBHUSI COCYIIECTBOBAHHUS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHUE peliaTh OWOJIOTUYECKHE 3a7ayd, BBIBIATH NPUYHHHO-CICICTBEHHBIC CBSI3U
MEXIy HCCIEAYEMBIMH OHOJIOTUYECKUMH TPOIECCAaMH M SIBICHHSIMH, JENaTh BBIBOIBI U
MPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBUia HpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HX OKCIEPHUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynUpys 1eTbh UCCIeI0BaHNUS, aHATU3UPOBAThH MTOJTYICHHBIE PE3YNIBTATHI U JIeNIaTh BHIBOIBI,

YMEHHUE y4acTBOBaTh B Yy4€OHO-HCCIENOBATENbCKON paboTe Mo OMOJIOTHH, 3KOJIOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IYOJUYHO TPEACTABISTH
MIOJTyYCHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O TMPOUCXOXKICHUU JKW3HHU, 4YelloBeKa U
YeJI0OBEYECKUX pac, O MPHUYMHAX, MOCIEACTBHIX M CIOCO0aX IMpeJoTBpAIICHHs TI00aIbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBISTh OCO3HAHHBIN BBIOOP Oymymieit mpodeccHoHaIbHOM AeITeTbHOCTH B
o0mactd  OMOJIOTMM, SKOJOTWH, IPHPOJOINONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
MO3HABATEIIbHBI HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOHKECHUE OHOJOTHYECKOrO0 O0Opa30oBaHUS B OpraHU3AIUAX CPEIHETO
npo¢eCCHOHATIBLHOTO U BBICIIETO 00pa30BaHusl.
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10 KUIIACC
KosanuecTBo 4acon
Nen/m | HauMeHoBaHHe pa3esioB U TeM MPOrpaMMbl Beero Konrpoabubie  IlpakTuueckue  JJIEKTPOHHBIE (MM (POBLIE)
padoTsI paboThI o0pa3oBaTe/ibHbIE PecypChl
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI U KX U3yUYCHUE 2
3 buonorus kineTku 2 0.5
4 XuMHUYecKasi OpraHu3arus KIeTKu 7
5 Crpoenne U GyHKIUHU KIETKU 6 2
6 OOMeH BelIeCcTB U NMpEeBpallleHUue SJHEPTUU B 5 1
KJIETKE but6mmoreka [IOK
; Hacnencreennas MHQOpMAaLys ¥ peanu3amus eé s 0.5 }}ftps/// :2;:2;’_0'“/ 7f413368
B KJIIETKE '
JKW3HEHHBI UK KIETKA 3 1 collectio.n.edu.ru/).
http://ebio.ru/
CrpocHue u QyHKIIHM OpraHu3MOB 10 1.3 http://bio.1september.ru/urok/
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 5 1.5 http://djvu-inf.narod.ru/
1 ['eHeTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5 http://biology.ru/index.php
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 5 1
14 ['eneTtuka yenoseka 1 0.5
15 Cenexkuusi OpraHu3MOB 2 1
16 buoTtexHonorHs ¥ CHHTETHYECKAsE OMOTIOTHUS 3



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

64

12,5
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10 KJIACC
KosanuecTBo 4acon
J:;-)H Tema ypoka Beero Kontpoabubie IlpakTnyeckue i[:;:ennﬂ DJIEKTPOHHBIE HH(POBbIE
padoThI padoTsI o0pa3oBaTe/IbHBIC peCypChl
1 buonorus kak KOMIUIEKCHas HayKa U 1
KaK 9acTh COBPEMEHHOTO 00IIeCTBa
2 JKuBbIE cCUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBas opraHu3anus KUBbIX 1 Bu6aorexa LIOK
CUCTEM
VCTOPUS OTKPHITHS W H3YHEHUA https://m.edsoo.ru/7f413368
4 1 http://school-
kietku. Knetounas reopust collection.edu.ru/).
MeTo1bl MOJNIEKYISIPHOM U KJIIETOYHOM http://ebio.ru/
Guomornu. Ilpaxtirieckas pabora http://bio.1september.ru/urok/
5 «M3yueHne MeToa0B KJIETOYHON 1 0.5 hitp://divu-inf narod.rw/
Guomorum (xpomarorpagus, http://biology.ru/index.php
anekTpodopes, nuddepeHuanpHoe
uentpudyruposanue, [TLP)»
XUMUYECKUN COCTaB KJIETKH.
6 MuHepaibHbIE BEIIECTBA KIETKH, UX 1
Ouosornueckas pojb
Opranuveckuie BemecTBa KIETKH —
; oenku. CBOMCTBa, KiIacCU(PUKALIHS U | 0.5

¢dbyakumum 6enkoB. JlabopaTopHas
pabora «O0Hapyx)eHHue OEIKOB C



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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IIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ>>

Oprannueckue BEIecTBa KICTKH —
YTJICBO/IBI.

OpFaHI/I‘-IGCKI/Ie BCIICCTBA KJIICTKU —
JIMITM ABI

10

Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopuas padota «VccrnenoBanue
HYKJICHHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

0.5

11

Crpoenue u pyakuuu ATO. JIpyrue
nykieosunrpudocdars (HTD)

12

Cexsenuponanue JIHK. Metoabl
T€HOMHKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKHU. MeTObl CTPYKTYPHOU
ouoaoruu

13

Tuns! knerok. IIpokapuornueckas
KJIETKa

14

CrtpoeHue 3yKapuOTUYECKON KIIETKH.
[TpakTuyeckas padora «M3y4yenue
CBOWCTB KJIETOUHOU MEMOpPaHBI».
IloBepXHOCTHBIN anmnapar KIeTKU

0.5

15

OnHomMeMOpaHHBIE OPraHOUBI KIETKH.

[TpakTuyeckas padora «M3ydyenue
JBUKECHHUS LIUTOILIIA3MBI B
PaCTUTENBHBIX KIIETKaX»

0.5

16

HOJ’IyaBTOHOMHI)Ie OpraHon bl KJICTKH:

0.5

but6mmoreka [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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MUTOXOHAPUH, IJIACTUIBI.
Jlaboparopuas padota «VccrnenoBanue
IJ1a3MoJIin3a 1 ACI1a3MoJIn34a B
PaCTUTENBHBIX KIETKAX

17

HememOpaHHbIe OpraHOUIbI KJIETKH.
Crpoenue U QyHKIUH S1pa

18

CpaBHuTENbHAs XapaKTePUCTHKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabota «3ydyeHue cTpoeHus KIEeTOK
Pa3IMYHBIX OPTaHHU3MOBY

0.5

19

AccUMWISIIIAS U TUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaTuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMHJIa3bl WM KaTalasbl)»

0.5

20

DepMEHTATUBHBINA XapaKTeP peaKIuil
KJIETOYHOTO METa00IU3Ma.
Jlaboparopnas pabota «3yueHue
(epMEeHTaTUBHOTO paCUICTIIICHUS
MEPOKCH/Ia BOJIOPOIA B PACTUTEIBHBIX
Y J)KUBOTHBIX KJIETKax». benku-
aKTUBATOPbI U OETKU-UHTHOUTOPBHI

0.5

21

ABTOTpO(HBIHN THIT 0OMEHA BEIECTB.
DoTOCUHTE3. XEMOCHUHTES.
Jlaboparopnas pabota «CpaBHEeHUE
mporeccoB poToCHHTE3A U

0.5

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

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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XCMOCHHTE3a»

22

AHa’poOHbBIE opraHu3Mbl. Bubt
opoxenusi. JlaboparopHas pabora
«CpaBHEHHUE MTPOLIECCOB OPOKEHUS U
AbIXaHU)

23

AspoOHBIE OpraHU3MBI. JTaIbl
SHEPreTHYECKOro ooMeHa. DHeprus
MEMOpPaHHOTO IpaIn€HTa MPOTOHOB.
Cunre3 AT®: paboTta mpoOTOHHOM
AT®-cunTaszsl

24

Peakuuu MaTpuuHOTO CHHTE3A.
TpaHCKpUNIIKS — MAaTPUYHBIA CUHTE3
PHK

25

Tpancnsauus u e€ stansl. Konuposanue
aMUHOKHCIIOT. Posb pubocom B
O6uocuHTe3e Oenka

26

Opranu3zanys reHoMa y npokapuor u
JyKapuoT. MONEKYyJIIpHBIE MEXaHU3MBbI
JKCIIPECCUU T€HOB y JYKapUOT

27

Bupycel — BHekeTouHBIE (HOPMBI
JKU3HU ¥ OOJIUTaTHBIC MAPa3UTHI.
[IpakTuyeckas padora «Co3naHue
MOZEJIA BUpYyca». BupycHslie
3a00JIeBaHUs YEJIOBEKA, )KUBOTHBIX,
pacTeHui

0.5

28

HanorexHonoruu B OMOJIOTHH U
MCOUIIMHE

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

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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33

29

JKu3HeHHbIN UK KJIeTKU. MaTpuyHbIii
cunre3 JJHK

30

Xpomocomel. JTaboparopHas pabota
«M3ydeHune XxpoMoCcOM Ha TOTOBBIX
MUKpoTpenaparax». JleqeHue KIeTku
— MHUTO3

0.5

31

Tunsl knetok. Kaprokunes u
nutokune3. JlaboparopHas padota
«Habmonenne MuTo3a B KieTkax
KOHYMKA KOpeIlKa JyKa (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

32

Perynsmus >kKM3HEHHOTO IUKJIA KJIETOK.
Opranusm Kak eIMHOE 11710

33

Txanu pacrenuii. Jlaboparopuast
pabora «3ydueHue TkaHel pacTeHUN»

0.5

34

TxaHU KUBOTHBIX U Y€JIOBEKA.
Jlaboparopnas pabota «3yueHue
TKaHEN JKUBOTHBIX)

0.5

35

Opranbl. CUCTEMBI OPraHOB.
Jlaboparopnast padota «3yuenue
OpPraHoOB I[BETKOBOTO PACTECHUS

0.5

36

Onopa Tena opraHu3MoB. J[BUxkeHHE
OpraHU3MOB.

37

IInranue opranusmos. Ilutanue
[TI03BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas cUCTEMa YEI0BEKa

but6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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38

JlpIxaHue opraHu3moB. Jlpixanue
ITO3BOHOYHBIX KMBOTHBIX U 4EJIOBEKA

39

TpaHCTIOPT BEMIECTB y OPraHU3MOB.
KpoBeHocHas crcTemMa Mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

40

Brinenenue y opraHu3mMoB. 3aniura y
opranu3moB. IMMyHHas cuctema
YelioBeKa

41

Pa3znpaxxumocTs u perynauus y
opraHu3moB. [ 'ymopanbHas perymnsnus
Y SHIOKPHHHAs CUCTEMA )KMBOTHBIX U
YeJoBeKa

42

@DopMBI Pa3MHOKEHUS OPIaHU3MOB.
ITonosoe pazmHoOxkeHue. Menos

43

I"ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlabopaTopHas
pabota «3ydeHre CTPOSHUS TOJIOBBIX
KJICTOK Ha TOTOBBIX MHUKPOITpErapaTax»

0.5

44

NunuBuayanpHOE pa3BUTHE
OpraHU3MOB — OHTOTC€HE3. 3aKiIaIKa
OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX
JIMCTKOB

45

Poct u pa3BuTHE JKUBOTHBIX.
JlabopartopHnast pabota «BrisiBieHHE
MIPHU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

46

PazmHoxeHue 1 pa3BUTHE PACTCHUH.

0.5

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

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

bubmunoreka LIOK
https://m.edsoo.ru/7f413368
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Jlaboparopuas pabota «CtpoeHue
OPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHuin»

47

Hcropust cTaHOBICHHS M Pa3BUTHUS
IeHETUKH KaK Hayku. OCHOBHBIE
MIOHSITHS ¥ CUMBOJIBI TCHETHKH.
JlaGopatopHnas pabora «lpo3opuna kak
O00BEKT FeHETUUECKUX UCCIICIOBAHMUI»

0.5

48

3aKOHOMEPHOCTH HACIIEIOBAHHS
IpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo30¢uis"

0.5

49

[uTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHHUS.
AHanu3upymroluee CKpeluBaHue.
Henosnnoe nomuaupoBanue

50

JluruOpuHoe CKpeIBaHue.
[IpakTuyeckas padora «M3ydyenue
Pe3yIbTaTOB TUTUOPUIHOTO
CKpEUIMBAHUA Y APO30(PUIIB»

0.5

51

[uTonornyeckre OCHOBHI
I[HFI/IGPI/II[HOI‘O CKpCIIUBaHMH.
CuemnieHHOE HaclIeI0BaHNE MPU3HAKOB

52

XpOMOCOMHas TEOPHUSI
HACJIEICTBEHHOCTH

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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53

I'eneTnka mona. I'eHOTHIT Kak
LeaocTHas cucTtema I'eHeTHueCKui
KOHTpPOJIb pa3BUTHUS PACTCHUH,
’KMBOTHBIX M YEJIOBEKa

54

N3MeHuYnBOCTh NpHU3HAKOB. Bribl
U3MEeHYMBOCTH. MoupukanmonHas
U3MEHYHUBOCTh

55

BapuanuoHHblii ps v BapranioOHHAs
kpuBas. JJaboparopHas padoTa
«MccnenoBanne 3akOHOMEPHOCTEN
MOJU(UKAITMTOHHOW U3MEHUHUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

0.5

56

I'eHoTHIIMYECKAs N3MEHUYNUBOCTD.
KomOnHaTHBHAs N3MEHUYMBOCTh

57

MyTannoHHast U3MEHYUBOCTb.
[Tpaktrueckas padota «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

58

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npouecca. JNUreHeTHKa u
SIUTC€HOMHUKA.

59

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHHEe U aHAIIN3

POAOCIOBHOMY. MeTOIbl METUIIMHCKOM

T'€HETHUKU. 3HAUYECHUE METUITMHCKON
TCHETUKH B MPEIOTBPAIICHUH U

0.5

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

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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JICYCHUH TEeHETUYCCKUX 3a00JICBaHMI
YCJIO0BCKAa

OCHOBHBIE IOHATHSA CEIEKIUA. MeTObI
CEJICKIIMOHHOM paboThl. JIabopaTopHas

bu6mmoreka [IOK

60 pabota «M3y4eHue COpToB KyJIbTYPHBIX 1 0.5 https:/m.edsoo.ru/7f413368
pacTeHHii ¥ TIOPOJ] JOMAIITHUX http://school-
SKHBOTHBIO collection.edu.ru/).
. http://ebio.ru/
JlocTuKeHusl CeNeKIUN pacTeHU 1 )
http://bio.1september.ru/urok/
61 *KUBOTHBIX. [IpakTnueckas pabora 1 0.5 o
. http://djvu-inf.narod.ru/
«IIpuBUBKa pacTeHUI» : )
http://biology.ru/index.php
buoTtexHonorus kak Hayka U OTpacib
62 npou3BojcTBa. [IpakTuueckas pabora 1
«M3ydeHne 00bEeKTOB OMOTEXHOJIOTHUI
63 OcCHOBHBIE HaNpPaBICHUS 1
CUHTETHYECKOI OMOJIOTHH.
64 XpOMOCOMHAS I TCHHASI UHKEHEPUSI. 1
MenunuHcKe OMOTEXHOJIOTUU
OBIIEE KOJIMYECTBO YACOB I10 64 135

I[TPOIT'PAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOrOBbIH KOHTPOJIb. COOPHHUK MPOBEPOUYHBIX PadOT.
buonorus. 10 knacc. Mocksa 2014r.

3. O.I1.Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TECThI, pa3HOYPOBHEBBIE 3aJaHMSL.
Bosrorpan: Yuutens, 2012r

4. H.A.bornanos. KonTposbHO-u3MepurtenbHble MmaTepuanbl. buonorus 10 kimace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bomtonus opranndeckoro mupay. Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bee Tunsl 3anau. TpeHnpoBouHas
terpanp. Jlernon, 2016r

7. C.1.Konecuuxos. buonorus. Pa3nen «9xonorusy». Teopus, TpEHUPOBOUHBIE 3aJaHHUS.
Jlernon, 2016r.

8. B.C.PoxsoB. TemaTn4eckuii 1 UTOTOBBIN KOHTPOJIb. COOPHHUK TPOBEPOYHBIX PaOOT.
buonorus. 11 ximacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorus 10-11 kmaccel. Mockga. Jlpoga.2012r.

10. H.A.bornanos KonrponbHo-u3mepurenbable Mmarepuansl. buonorus 11 kmace. T'OC.
Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «Enunas xomneknus [{udposeix O6pazoBarensHbix Pecypcos» (Habop 1iudpoBbIx
pecypcoB k yueoHukam nuHuu B.B. Tlaceunwnka) (http://school-collection.edu.ru/).
2. http://bio.1september.ru/urok/ -Marepuansi k ypoxy. Bce paboTsl, Ha OCHOBE

KOTOPBIX CO3/1aH CalT, ObLIM OMYOJMKOBaHbI B ra3ete "buonorus". ABropamu caiita
npojenana 6onpiias paboTa o CUCTEMAaTH3UPOBAHUIO TMA3€THBIX CTATEH ¢ y4ETOM
IIKOJIbHOM Yy4eOHO# mporpaMmbl 1o npeamery "buomorus".

http://ebio.ru/ - DnexTponnslii yueOHUK «buonorus». ConepxuT Bce pa3ienbl

I~

Oounosorun: OOTAaHUKY, 300JI0THIO, aHATOMHIO ¥ (PU3HOJIOTHUIO YETIOBEKA, OCHOBBI
IUTOJIOTUN ¥ TEHETUKH, SBOTIOIMOHHYIO TCOPHIO U 3KOJIOTHIO. MOXKET OBbITh
PEKOMEHJIOBAH yYallluMCS JUTsl CAMOCTOSATEIbHON PabOTHI.

8. http://djvu-inf.narod.ru/- snexkrponHas 6udIMOTEKA



http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
http://djvu-inf.narod.ru/

http://biology.ru/index.php - Caiit siBnsiercs UIHTepHET — Bepcuel yueOHOro Kypca Ha
KomnakT-aucke "OTtkpeiTas buonorusa".
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