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MHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo OGuoJIOTMU Ha YpOBHE CpeaHero olmiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro  3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pasoBanuu B Poccuiickoi
Oenepaunn», PI'OC COO, Konueniuu npemnoaasanus yuedHoro npeamera «bronorus» 1 0CHOBHbBIX
MOJIOXKEHU (penepaibHOM pabouel mporpaMMbl BOCITUTAHUSI.

VYuebnblii npeamer «buonorus» yrimyonéunoro yposHs usydeHus (10—11 xmaccer) siBisiercs
OJIHUM U3 KOMIIOHEHTOB MpeAMeTHOM oOnactu «EcTecTBeHHO-HAayuHble mpeameTs». CoriaacHo
nosioxkeHnsiMm ®I'OC COO mpoduinbHbIe yaeOHbIE MPEIMETHI, U3ydaeMble Ha yriyOJIEHHOM ypOBHE,
SIBJISIIOTCS  c1ocoOoM  uddepeHimanum o0ydeHUs: Ha YpOBHE CpenHero oOmiero obOpa3oBaHHs U
MpHU3BaHbl 00ECHEYNUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIMM, CPEIHHM OOLIMM, CPEeIHUM
npodeccroHaIbHBIM U BBICHIUM 00pa3zoBaHueM. B To ke Bpems KaKIblii U3 3TUX Y4eOHBIX IPEIMETOB
JOJIKEH ObITh OPUEHTUPOBAH Ha NPHUOPUTETHOE pELIEHHE O00pa30BaTEIbHBIX, BOCHHUTATEIbHBIX
U pa3BUBAIOIIMX 33Jad, CBS3aHHBIX C MNPOQOpHEHTALHUENH O0O0y4aloIUXCsl U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKpPETHOW o0O0JacTM HayyHOro 3HAHMS, CBSI3aHHOIO C OHOJIOTHEH, MEIUIUHOM,
9KOJIOTMeH, ICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JIEJIOM.

[IporpamMma no Guosoruu Ja€t npeAcTaBIeHUE O LIETU U 3aJjauax U3ydyeHus yueOHOTo npeameTa
«buonorus» Ha yriayOGn€HHOM ypOBHE, ONpenenseT o0s3arenbHOe (MHBAapUAHTHOE) MPEAMETHOE
coJlep’KaHue, €ro CTPYKTYpUpOBaHHME IO pas3jeraM W TemaM, paclpeesieHHe [0 Kiaccam,
PEKOMEHAYET IMOCIEeI0BATEIbHOCTh U3YyUeHHUs! y4eOHOro marepualia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU

y4eOHOrO  mpoIlecca, BO3pPacTHBIX OCOOEHHOCTeH oOydarmommuxcsa. B mporpamme mo
OMOJIOTMM pealM30BaH  MPUHIMI  [PEEeMCTBEHHOCTH C  H3y4eHHEeM OWOJIOTMM Ha ypOBHE
OCHOBHOTO oOmiero oOpa3oBaHus, Onaromapss YeMy MPOCMATPHUBACTCS HAMPaBICHHOCTh Ha
MOCJIEYyIONIee pa3BUTHE OMOIOTMYECKUX 3HAHUM, OPUEHTHPOBAHHBIX HA (POPMUPOBAHHUE €CTECTBEHHO-
HAayYHOTO MUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIIJICHUS], TPECTAaBICHHI O 3A0pOBOM 00pa3e ®HU3HH, Ha
BOCITUTaHKE OepeKHOr0 OTHOILIEHHUS K OKpYKarollel MpupoAHoi cpene. B mporpamme mo 6uonoruu
TaKKe MOKa3aHbl BO3MOKHOCTH ydeOHOro npeamera «buonorus» B peanusanuu TpedoBanuii @PI'OC
COO « mnaHupyeMmbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yiabTaTaM OOyueHHus U B
(GbopMHUpPOBAaHMM OCHOBHBIX BHJIOB Yy4eOHO- I03HABATEIbHON JESITENBHOCTH OOYYalOIIUXCS IO
OCBOECHHIO COJIep KaHMsI OMOJIOTUYECKOTO 00pa3oBaHus Ha YPOBHE CpeIHEro o01iero 0opa3oBaHusl.

VYueOublii mpenmer «buonorus» Ha ypOBHE CpenHero oOmero oOpa3oBaHUS 3aBEpIIACT
Oouosoruuyeckoe 0oOpa3oBaHHE B IIKOJE U OPUEHTHUPOBAH HA paCIIUpPEHHE WM YriayOlieHue 3HaHUi
oOydaronuxcs O KUBOHM MPUPOJIE, OCHOBAX MOJIEKYJISPHON U KJIETOYHOW OMOJOTHU, SMOPHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEIEKINN, ONOTEXHOJIOTHH, SBOJIIOIMOHHOTO YUEHHUS U KOJIOTHH.

N3yuenue yueOHoro mnpenmera «buoniorus» Ha yriyOJI€HHOM YpPOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIIUXCs K MOCIEAYIOIMIEMY MOJTYYeHUI0 OMOJIOTHYECKOro 00pa3oBaHus B By3aX H
OpraHu3alusaX cpeaHero npodeccruoHanbHoro obpasoBaHusa. OCHOBY €ro COJEpXKaHHUS COCTaBIISET
cucreMa OMOJIOTMYECKUX 3HAHWM, MOJIyYEHHBIX MPU HU3YYCHHHM OOYYarOIIMMUCS COOTBETCTBYIOIIMX
CHCTEMaTHYEeCKHX pa3zesioB OMOJIOTUU HAa YPOBHE OCHOBHOIrO obiero obpasosanus, B 10—11 kiaccax
3TH 3HaHUS TOJY4YaloT pa3BuTHe. Tak, paclIUpeHbl M YriayOneHbl OHOJOrMYecKHe 3HaHUS O
pacTeHusX, KHUBOTHBIX, rpubax, OakTepusx, OpraHu3Me 4eaoBeKa, OOIIHUX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTENBHO BKJIIOUYEHBl OHOJIOTMYECKHE CBEJCHUS MPUKIAJAHOTO M TIOMCKOBOIO XapakTepa,
KOTOpBIE MOYKHO HCIOJIB30BaTh KaK OPHUEHTHUPHI JUIA MOCIEAYIONero Beidopa npodeccuu. Bosmoxna
TaKke MHTErpanus OHOJOTMYECKMX 3HAaHUM C COOTBETCTBYIOIIMMHU 3HAHUSAMH, IOJY4YECHHBIMU
00yJaroLUMMUCS IPH U3YyIEHUUPU3UKH, XUMHUH, Teorpaduu 1 MaTeMaTHKH.

CtpykTypa mHporpammbl IO OMOJIOTHM OTPAXaeT CUCTEMHO-YPOBHEBBI M 3BOJIIOLMOHHBIN
NOAX0Abl K wu3ydeHHto Ouosioruu. COrjjacHO MM, U3y4aroTCsd CBOWCTBA M 3aKOHOMEPHOCTH,
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XapaKkTepHbIE ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHM3alliH, 3BOJIONMU OPraHMYECKOTO MUpa Ha
3emite, coXpaHEeHHsI OMOJOTUYECKOro pazHooOpasus mianeTel. Tak, B 10 Kiacce M3ydaroTCsi OCHOBBI
MOJICKYJISIPHON M KJIETOYHON OHOJIOTHH, SMOPHOJIOTHH M OMOJIOTHH Pa3BUTHs, TCHETUKH U CEJICKIUH,
OMOTEXHOJIOTMH M CHHTETHYECKOW OMOJIOTHH, aKTYaJM3UPYIOTCS 3HaHUSI 00ydJaloOMIMXCs 0 OOTaHMKeE,
300JI0TUH, aHATOMUM, (u3nosoruu uenoBeka. B 11 kmacce m3ydaroTrcs 3BOJIIOLMOHHOE YYEHHE,
OCHOBBI 3KOJIOTHH U Y4eHHUe 0 duocdepe.

VYueOnblii mpeamer «buwonorus» mpu3BaHa 00ECHEYUTh OCBOCHHE  OOYJAIOUTUMHUCS
OMOJIOTUYECKUX TEOPH M 3aKOHOB, WACH, MPUHIMIIOB W IMPAaBHJI, JEXKAIIUX B OCHOBE COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, 3HAHUH O CTPOCHHUH, MHOTOOOpa3un M OCOOECHHOCTSIX KIETKH,
OpraHusMa, TOMYJISLUH, OHOIEHO3a, ASKOCHCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTH)KCHUSIX,
COBPEMEHHBIX HCCJIECIOBAaHHUSX B OMOJIOTHH, TPHKIAJHBIX ACIEeKTax OWOJIOTWYECKHX 3HaHWH. J[is
Pa3BUTHS W IOJJIEPKAHUSI MHTEpeca 00yJaromuxcst K OMOJIOTHH Hapsly CO 3HAYUTEIHHBIM 00BEMOM
TEOPETHUYECKOTO MaTepHalia B COACPKaHUH MPOTPAMMBI 110 OMOJIOTHH MPEITyCMOTPEHO 3HAKOMCTBO C
WCTOPHEH CTAHOBIICHHS W Pa3BUTHs TOW WM WHOW OOJIACTH OHMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B pEIICHNE BOKHEHIITNX OMOIIOTUYECKUX U IKOJIOTHIECKUX TPOOIIEeM.

enp wm3ydenust ydeOHOro mpenmera «buonorwsi» Ha YriayOn€HHOM YpOBHE — OBIIQJICHUE
00yJaromuMuCs 3HAHUSAMH O CTPYKTYpPHO-(DYHKIIMOHATBHOW OpPraHW3alliH JKUBBIX CHCTEM Pa3HOTO
panra W TpuOOpeTeHHe YyMEHHWH WCIOJB30BaTh JTH 3HAaHUS B (OPMHPOBAHWM HHTEpeca K
omnpenenéHHoi obmacTu MpodeccuoHaATBHON IEATENHbHOCTH, CBS3aHHOW C OWOJIOTHEH, WIH K
BBIOOPY Y4eOHOTO 3aBeleHUus Ui MPOJIOJKEHUS] OMOIOTrMYECKOTo 00pa30BaHMUsL.

JlocTiokeHne Ienu u3ydeHus ydeOHoro mpeavera «buornorus» Ha yriryOJEHHOM YpOBHE
obecreunBaeTcs pelIeHUeM CIeyIOIIMX 3aau:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl OHMOJIOTMYECKHUX 3HAHUN: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOPUSIX, KOHLEMIHUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBHIIaX, COCTaBIISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KAapTHHY MHPa; O CTPOCHUU, MHOTOOOpa3uH U 0COOCHHOCTSX
OMOJIOTHUECKNX CHUCTeM (KJIETKa, OpraHu3M, IMOMyJslus, BHUI, OHOreoleHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYaIOIMUXCS C METOJaMH MO3HAHMS KUBOW MPUPOJIbI: UCCIIEIOBATEIBCKUMU
METO/JaMU OMOJIOTMYECKUX HAayK (MOJEKYISPHOU U KIETOYHON OHOJIOTHH, SMOPUOIIOTUU U OUOJIOTUH
pa3BUTHS, TEHETUKH M CEJCKIUH, OMOTEXHOJIOTUU U CHUHTETHUYECKOW OHMOJOrHH, MaJeOHTOJIOTHH,
9KOJIOTHH); METOJAAMH CAMOCTOSITEIILHOTO IPOBEICHUSI OMOJIOTMYECKUX UCCIe0BaHuil B Jabopatopun
U B ipupojie (HaOmoieHne, n3MepeHue, SKCIepUMEHT, MOJICTMPOBAHNUE);

OBJaJIcHUE OOYyYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSITEIbHO HaXOJWTh, AaHAIW3UPOBATh H
UCI0JIb30BAaTh OHOJOTHYECKYI0 HH(GOPMAIIHIO; MOJb30BAThCsl OHOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJOTHH U COLMAbHO-3KOHOMHYECKUMH U
HKOJIOTHUYECKUMHU MPOOIeMaMH YeJIOBEUECTBA; OLIGHWBATh  MOCIEACTBHS  CBOEH  JEATEIbHOCTH
1o OTHOIICHUIO K OKPYXKAIOUIeH MPHUPOJHON cpeae, COOCTBEHHOMY 370pPOBBI0 H 3I0POBBIO
OKPY)KAIOIIUX Jofieil; OOOCHOBBIBATH U COONIONATh Mepbl MPOQPHIAKTUKH UHGEKIHOHHBIX
3a00JeBaHMi, TpaBWJia TOBEAEHUS B NpUpoJe U obecreueHHs Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJEATSIbHOCTH B YPE3BBIYANHBIX CHUTYalMsIX NPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepH30BaTh COBPEMEHHBIE HAay4HbIE OTKPBITHSIB 007acTU OMOJIOTHH;

pa3BuTHE Yy OOyYalolUXCsd MHTEJIEKTYabHBIX M TBOPYECKUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIIAIOIIUMUCA OTKPBITHUSIMH M COBPEMEHHBIMHU HCCIEAOBAHUSAMU B OHOJIOTHH,
pelaeMbpIMU €10 MpoOJieMaMM, METOJOJIOTHEH OHOJOrMYecKOro HCCIeIOBaHMSA, IPOBEICHHUS
OKCMEPUMEHTAJIbHBIX  HMCCIEJAOBAHUN,  pelIeHHs  OMONIOTMYECKUX  3a]ad,  MOJCIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTAaHUE Yy OOYYaIOUIMXCSl IIEHHOCTHOTO OTHOIICHUS K JXMBOW NPUPOAE B IEJIOM U K
OTIENBHBIM €€ 00beKTaM M SBJICHUSIM; (POPMUPOBAHHE IKOJIOTHUECKOM, reHETHYeCKO rpaMOTHOCTH,
oO11eit KyabTypbl TOBEACHUS B MPUPOIC; HHTETPAIMUECTECTBEHHO-HAYIHBIX 3HAHMIA,

npuoOpeTeHue OO0ydYalOUIMMHCA KOMIIETEHTHOCTH B PALMOHAIBHOM IPHPOJIOTIONIE30BAaHUH

3



(cobmofeHne mpaBWII MOBEJIEHHS B MPHPOJIE, OXPaHbI BUAOB, SKOCHCTEM, Onocdepsl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbSI M 3I0POBBS OKPYXKAIOMIMX JIIOJACH (COOMIONEHUS Mep NpOQPHIAKTHKH
3aboneBaHmii, oOecrieueHne OE30MACHOCTH JKU3HEACATEIBHOCTH B YPE3BBIUYANHBIX CHUTYalMsIX
IIPUPOJHOTO M TEXHOTNEHHOTO XapakTepa)  Ha OCHOBE UCIIOJIb30BaHUS OMOJIOTHYECKUX
3HAaHUH W  YMEHUMB IIOBCEIHEBHOW KU3HH;

CO3/IaHME  YCIOBHHA  JUIi  OCO3HAHHOTO  BBHIOOpa  OOYYArOIIMMHUCS  MHIUBUAYAJIHHOU
o0Opa3oBaTebHON TPacKTOPHH, crocoOcTByroLIEi IIOCIEAYIOLIEMY
po(hecCHOHATFHOMY CaMOOTIPE/ICIICHUI0, B COOTBETCTBUM C HHIUBUAYaJIbHBIMH HHTEPECAMH |
NOTPEOHOCTSAMH PErHoHa.

OO0liiee YMCII0 YacoB, PEKOMEHIOBAHHBIX JUIS M3Y4eHHs OMOJIOTUH Ha yriyOoJeHHOM ypoBHe B 10
kiacce — 102 gaca (3 daca B HeeINiO)

OT60p opraHu3anMoHHBIX (HOPM, METOJOB U CPEICTB OOyUEeHUs] OMOJIOTHH OCYIIECTBIISIETCS €
yuéToM crenupuKd ero CcoJepkaHus U HaNpaBICHHOCTH HA MPOJOJIKEHUE OHOIOTMYECKOro
00pa3zoBaHus B OpraHu3aIysax CpeaHero npoheccCuoHaIbHOTO U BBICIIET0 00pa30BaHMUS.

OO0s13aTeNIbHBIM  YCIIOBUEM TMpU OOy4eHUM OHMOJIOrMU Ha YriIyOJIEHHOM YpOBHE SIBIISE€TCS
MIpOBeJIeHUE JTAaOOPATOPHBIX U MpakTHUecKux padbor. Taxke ydacTue oOydarolIMXCsl B BBIIOJHEHUU
MPOEKTHBIX U YyueOHO-HCCIEeIOBATENIbCKUX PA0OT, TEMATHKAa KOTOPBIX OIpENeNsieTcs Y4UTelNeM Ha
OCHOBE UMEIOLIUXCS MaTePUATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MMPUPOJAHBIX YCIOBUM.

COJIEP’)KAHUE OBYUYEHMSI

10 KJACC

Tema 1. Buosorusi Kak HayKa

CoBpeMeHHass OWoOJOTHs — KOMIUIEKCHas Hayka. Kparkas uCTOpHsS pa3BUTHS OHOJIOTHH.
buonornyeckne Hayku v M3ydaeMble UMH TpoOieMbl. DyHIaMeHTaIbHBIC, IPUKITATHBIE U TOMCKOBBIC
HayYHbIC HCCIICIOBAHUS B OUOJIOTHH.

3HayeHne OMOJIOTHH B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI ~MHpA.
[Ipodeccun, cBs3anHbie ¢  OuWoJyorwei. 3HaYeHHWE OHWOJIOTHHB NMPAKTUYCCKOH JCATEITbHOCTH
YeJI0BeKa: MEJHUIIMHE, CEITbCKOM XO3SHCTBE, POMBIIIIICHHOCTH, OXPaHE PHPO/IBL.

JleMoHCcTpalu

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneir, XK.b. Jlamapx, Y. [apsun,VY. [apseii,
I Mengens, B.W. Bepuaackui, W.II. IlanoB, WN.MA. Meunukos, H.U. Basunos, H.B.
Tumodees-Pecorckuit, k. Yorcon, @. Kpuk, JI.K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHU € APYTUMU HayKaMuy, «CructemMa OUOIOrH4eCKUX HAYK.

Tema 2. )KuBble cucTeMBbI H HX H3yYeHHE

XKusple cuctembl Kak mpeamer u3ydeHuss Ouosioruu. CBOMCTBa JKUBBIX CHUCTEM: E€IMHCTBO
XMMUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOKHOCTb U YHOPSAOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAaMOOPIaHM3aLUs, CaMOBOCIIPOM3BEACHUE, Pa3pakUMOCTh, H3MEHUHMBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHM3allUd  JKHUBBIX  CHUCTEM:  MOJIEKYJSPHBIM,  KJIETOYHBIM,  TKaHEBBIH,
OpraHU3MEHHBbIH, MOMYNIALUOHHO-BUIOBOM, HIKOCUCTEMHBIH (OHMOTreoneHOTHYECK i), OHMOChEpHBIH.
IIponeccrl, nmpoucxonsmue B KHUBBIX cuctreMax. OCHOBHbIE NMPHU3HAKU XUBOro. JKM3Hb Kak (opma
cyliecTBOBaHMs MaTepuu. Hayku, nzyyaromue XMBbIe CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3alllu.

W3yuenune >XuBbIX cucTeM. Mertoasl Ouonorudeckoid Hayku. Habmionenue, u3MepeHue,
HKCIEPUMEHT, CHUCTeMaTH3alys, MeTaaHanu3. [loHsATHe O 3aBUCHMOIl M HE3aBHCHMOW MEPEMEHHOM.
[TnanupoBanue skcnepumenta. [loctanoBka u nposepka runote3. Hyneas runoresa. [lonstue
BbIOOpDKM U e€ [ocToBepHOCTh. Pa30poc B Ouonornyeckux MaHHbIX. OleHKa JOCTOBEPHOCTH
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IIOJY4YCHHBIX  pe3ynbTaToB. IIpuuMHBI HCKaKEHMs  pe3yiapTaToB  dKclepuMeHTa. [loHsAtue
CTaTUCTUYECKOTO TECTA.

JleMoHCcTpauuu

Tabmuuer u cxembl: «OCHOBHBIE TIPU3HAKU KHU3HWY», «brHoIOrnyeckne CUCTEMBbI»,
«CBoiicTBa KHBOM Marepum», «YpPOBHH OpraHU3alUU >XUBOM Npupoab», «CTpoeHHE >KUBOTHOU
KIeTKn», «TKaHM >XKUBOTHBIX», «CHCTEMBI OpPraHOB YeJIOBEYECKOIO OpraHusMay», «buoreoueHos»,
«buocdepay, «MeToapl H3ydeHUS )KUBOH TPUPOIBD.

OOGopynoBanue: JnaboparopHoe oOOpyldOBaHWE JJisi TNPOBEACHHS HAOIIOJACHUMN, H3MEpPEHUH,
IKCIIEPUMEHTOB.

IIpakTnueckasa padbora
«HCHOJ’IB?;OB&HI/IC pa3J'II/I‘~IHI)IX METOO0B HpI/I H3y‘I€HI/II/I JKHUBBIX CUCTEM)).

Tema 3. BuoJsiorus KjaeTku

Knetka — cTpykTypHO-(pyHKIIMOHAJIbHASA €IMHULIA )KUBOTO. VlcTopust OTKphITHS KIETKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHoBHbIE
ITOJIO’KEHUSI COBPEMEHHOMN KIIETOYHOW TEOPHH.

MeTonpl  MOJEKYASpPHOW W KIETOYHOM  OMOJIOTMH: MHUKPOCKOMHUSA, Xpomarorpadus,
aneKkTpodope3, METOI MEUEHBIX aTOMOB, MU depeHIInaIbHOe HIEeHTpUPYrupoBaHue, KyIbTUBUPOBAHUE
KIETOK. M3yuenue uxcuposanHvlx Klemok. NEKTpoHHas MHUKpockonusi. Kowugoxanenas
MuKpockonus. Bumanvhoe (npusicusznennoe) uszyuenue Kiemox.

JlemoHcTpamu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllnetinen, P. Bupxos, K.M. bap. Tabmuiibr

u cxembl: «CBETOBOM  MHMKPOCKOI, «ONEKTPOHHBIN MHKPOCKOID,

«Ucropus pa3BUTHS METOJ0B MUKPOCKOIIHUN.
O6opynoBanue: CBETOBOM MUKPOCKOTI, MUKpOTpenapaThbl PaCTUTENIBHBIX,
KUBOTHBIX U OAKTEpUANbHBIX KIETOK.

[IpakTnueckas paboTa
«M3ydeHne  METOJOB  KJIETOYHOM  Ouosjoruu  (Xpomatorpadwusi, anekTpodopes,
muddepennmansaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMuyeckasi opraHu3anusi KJIETKU

XUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAaMHKpPOdJIEMEHTHI. Boma u e€ posb kak
pacTBOpHTEIIS, pearcHTa, ydyacTHe B CTPYKTYPUPOBAHMHW KJICTKH, TEILIOpEryJsiud. MUHEpalbHbIC
BeleCTBa KJICTKH, UX OMOJIOTHYECKasi PoJib. POJIb KATHOHOB M aHUOHOB B KJICTKE.

Opranunyeckue BelecTBa KiIeTku. bronornveckue moauMepsl. bemku. AMUHOKHCIOTHBIA COCTaB
oenkoB. CTpyKTypbl OenkoBOW MoJiekyibl. IlepBuuHas crTpykTypa Oelika, TENTHIHAs CBS3b.
Bropuynasi, TpeTu4Has, YeTBepTHUHAs CTPYKTYpHIL. [leHarypanus. CoiictBa OenkoB. Kinaccudukarus
6enkoB. buonornueckue ¢pynkunu 6enkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AUcaxapujibl, OJUTOcCaxapuabl U mnonucaxapuibl. OOmwuil 1uaxH
CTpOeHUS U (PU3MKO-XUMHUYECKHE CBOWCTBA YIIeBOJ0B. bronorndeckue GyHKIUNA YTIEBOIOB.

Jlununet. T'uapodunbHO-THAPOdOOHBIE cBoMicTBa. Knaccudbukanus nunuaos. Tpurnuiepusi,

¢dochomunuapl, BockH, crepouabl. buonormueckue ¢yHkuuu sunuaoB. OOue CBOICTBa
OMOJIOTUYECKUX MeMOpaH — TEKY4EeCTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTD.

Hyxneunosbie kucnotsl. JJHK u PHK. Crpoenne nHyknemHoBbIX KHCIOT. HykieoTuasl.
[Tpuntun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK —

nBoiiHas cnupanb. Mecronaxoxaenue u ouonornueckue ¢pynkuun JJHK. Bugst PHK. ®@ynxiun PHK
B KJIETKE.

Crpoenne monekynsl AT®. Makpospruueckue cBszu B Mojekyiae AT®. buonoruueckue
GbyHKITII ATO. BoccraHnoBiienHbIE MEPEHOCYHUKH, 150, byHKIMM B KIeTKe. [[pyeue
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nykneozuompugocgpamor (HT®). CexennpoBanue JIHK. Memoowvr eenomuku, mpanckpunmomuxu,
nPOMeoMuKuU.

CrtpykTypHass Ouosorus: OMOXMMHYECKME U OHO(PU3MYECKHE HCCICIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBI OHMOMoIIeKya. Moodenupoganue cmpykmypuol u yHKYull 6UOMONEKYN U
ux xKomniaexkcos. Komnvromepmuwiti ousaiin u opeanuueckuii cunmes OUOMONEKYI U UX HEeNPUPOOHbIX
AHANI0208.

JleMoHCTpauuu

[optpetst: JI. Iomunr, Jx. Yorcon, ®. Kpux, M. Yunkunc, P. ®panxiun,d. Caurep, C.
[Ipy3unep. )

Juarpammsl: «PacripeneneHne XMMHUYECKUX JJIEMEHTOB B HEXUBOW IIPUPOIEY,
«Pacrnpeenenne XMMIUYECKHUX 3JIEMEHTOB B )KMUBOM MPUPOJIEN.

Tabmuer  u  cxembl:  «llepuoanueckas Tabmuua  XUMHUYECKUX AIIEMEHTOBY,
«CtpoeHne MoJeKyibl BOoAb», «BeliecTtBa B coctaBe opraHu3smMoB», «CTpOoe€HHE MOJIEKYJbl Oelkay,
«CTpyKTYpel O€IKOBOM MOJIEKYIbD», «CTpoeHHe MOJIEKYJ YIJIeBoA0BY», «CTpoeHue MOJIeKyI
TunuaoBy», «HykienHoBble KUCIOTH, «CTpoeHne MOJeKyabl ATDy.

O6opynoBaHue: XMMUYECKas MOCyAa U 000pyJI0BaHHeE.

JlabopaTopHas pabora  «OOHapyxeHHe OCIKOB € TIOMOIIBIO  KauyeCTBEHHBIX
peaKkuuii».
JlaGopaTopHas pabora «McciemoBanue HYKJICMTHOBBIX KHCJIOT,  BBIJIECJICHHBIX

M3 KJIIETOK PA3JIMYHBIX OPraHU3MOB).

Tema 5. CTpoeHue u GYHKIHH KJIETKH

Tunel Ki1eTok: »ykapuoTHyeckas U mpokapuoTuueckas. CTpyKTypHO- (yHKIHMOHAJIbHBIE
00pazoBaHUs KICTKH.

Crpoenune mpokapuoTHieckoi kieTku. Kierounas creHka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOCHHS TeTepOTPO(PHON M aBTOTPOPHOM MPOKAPUOTHUECKUX KIETOK. MecTo W pojb MPOKAPHOT B
OMOLIEHO3aX.

CrpoeHue u (QYHKIMOHUPOBAHME OJYyKapuoTHueckoil wierku. Ilnazmatuueckas memOpaHa
(mna3manemma).  CTpykTypa  IUta3MaTHueckod  MeMOpanbl.  TpaHcmopT — BemlecTB — 4epe3
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddy3usa, ooOneryéHHas audQy3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIN aKTHBHBIN TpaHcropt). [lomynponuiiaeMmocts MeMOpanbl. PaboTa HaTpwHii-
KaJIMEBOT0 Hacoca. DHJIOIMTO3: MUHOIUTO3, Garonutos3. Dk301uTo3. Kierounas crenka. CTpykTypa u
(GYHKIMH KIETOYHON CTEHKU PacTeHUM, rpuloB.

Huromnasma. Ilurozons. Ilutockener. JIpmwxkenue wutomnazMbel. OpraHougsl KJIETKH.
OpHoMeMOpaHHBIE OpraHoubl KIETKH: sHAomiazMatuueckas cerb (JIIC), ammapatr ['oabmxw,
JU30COMBI, MX CTpoeHHe U (QyHKIuU. B3anmocBs3b

OJTHOMEMOpaHHbIX OpraHouoB KieTku. CTpoeHHe TIpaHyIApHOIO peTuKyiayma. Mexanuzm
nHanpasnenus oenxos ¢ IIIC. CuHTe3 pacTBOPUMbIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ magkuit
(arpanyisipHBIA) S3HAOIUIa3MaTH4ecKuil peTukynyM. CekperopHas (yHKuMs anmapara [ oJibIxu.
Mooughuxayus 6enxos 6 annapame I onvoocu. Copmuposka benxoe 6 annapame I onvoocu. Tpancnopt
BElIECTB B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kinerounsrit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKM:  MUTOXOHJPUH, IUIACTUABL.  [Ipoucxoorcoenue
mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u QyHKIHH
MUTOXOHAPUN M miactui. IlepBUuHbIE, BTOPHYHBIE U CIIOKHBIE IUIACTUIBI (POTOCHMHTE3UPYIOMINX
9YKapHOT. XJIOPOILIACTHI, XPOMOIIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUI.

HememOpannsie opranoup! kietku CtpoeHue U QyHKINHM HEMEMOpPaHHBIX OPTaHOMIOB KJIETKH.
PuGocomel. Ilpomescymounvie unramenmoi. MuxpodumaMeHTbl. AxmuHogvle MUKPODUIAMEHMbL.
Mel11eyHble KIETKU. AKMunogbie KOMNOHeHmbl HembluleuHblx Kiemok. MukpoTpyoouku. Kietounsrit
neHtp. CTpoeHue W JBMXKEHUE JKTYTUKOB M peCHHYEK. MUKpOTpyOOUKH HMTOIIa3Mbl. LleHTpHOIE.
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Benxu, accoyuuposanuvie ¢ mukpoguramenmamu u muxpompyooukamu. Momopuvie benxu.

Snpo. O6onouka sipa, XpOMaTUH, KapuoIla3Ma, SAPHIIIKY, UX cTpoeHne U GyHKuuu. SnepHbii
OenkoBbIi  MaTpukc. I[IpocTpaHCTBEHHOE pPACHOJIOKEHHE XpPOMOCOM B HHTep(hazHOM  sipe.
dyxpomamun u eemepoxpomamun. benku XpoMaTHHA — TUCTOHBL JuHamuka s0epHou 0060104KU 8
mumo3se. HoepHuiti mpancnopm.

Knerounsie BrimoueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKAPHOT (PacTHTEIBHOM,
KUBOTHOH, TpHOHON).

JlemoHncTpanmu

[Hoptpetsl: K.C. MepexkoBckui, JI. Maprynuc.

Tabmuuer u cxembl: «CTpOEHUE SyKAPHOTHIECKOH KIETKI», «CTpOeHHE KUBOTHOHKICTKI,
«CTpoeHue pacTUTENbHON KIIeTKn», «CTpoeHue MUTOXOHIPUMY, «Sapoy,
«CTpoeHue NPOKAPUOTUYECKOM KIIETKIY.

O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpOTpenapaThbl PacTUTEINIBHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUalbHbIX KIETOK.

JlaGoparopHas padoTa «3yueHne CTpoeHus KIETOK pa3InyHbIX OpraHu3MoBy.[IpakTuyeckas

pabota «M3yueHne CBOMCTB KIETOYHOW MEMOpaHBI».

JlaGoparopHast pabora «HccnenoBanne [I7Ia3MOJIH3a 71 JIETIIa3MOJIN3aB
PaCTUTEILHBIX KIIETKAX.

HDaKTH'—IeCKaSI pa60Ta «I/IsyquI/Ie JIBUXXCHUA OUTOIIaA3MBbI B paCTI/ITeHLHLIX
KJIETKaX».

Tema 6. O0MeH BenecTB U MpeBpalleHHe YHEPTUU B KJIeTKe

AccuMWIALMS W JUCCUMWISIMS — JIB€ CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BeUIECTB:
aBTOTPO(HBIA M TeTepoTpodHBIN. YdYacThe KHUCIOpoJa B OOMEHHBIX Mpolieccax. DHEPreTHUECKOe
obecrieuenne KieTku: mnpeBpamieHne AT® B oOMeHHBIX mporeccax. DepMeHTaTHBHBIM XapakTep
peaxkiuil KIeTOYHOro MeTabosn3Ma.

depMeHThI, X CTPOCHHE, CBOMCTBA W MexaHu3M jaeicTBus. Kodepmentsl. Otnnuus (pepMEeHTOB OT
HEOPraHMYECKHX KaTalu3aTopoB. belKku-akTuBaTopsl M OCJIKHU- HHIHOUTOPHL. 3aBUCUMOCTh CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIUN OT PA3IMYHBIX (PaKTOPOB.

[TepBuyHBIN CUHTE3 OPTraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCULEHHBIIU OKCUSEHHbIU
gdomocunmes y bakmepuii. Ceemocobuparowjue nuemeHml U nUeMeHmvl peaKkyuoHHo2o yeumpa. Poib
XJIOPOTUIACcTOB B Tporecce poTocuHTe3a. CBeroBas u TeMHOBas dazpl. Pomoovixanue, Cs., C4. u CAM-
munvl pomocunmesa. IIpoaykTuBHOCTh PoTOCHHTE3a. BrusHue pa3nuuHbix (aKTOpPOB Ha CKOPOCTh
(doTocuHTe3a. 3HaUeHHE POTOCHHTE3A.

Xemocunre3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYIOIINE OaKTepuw,
XKene300aKTepuu, cepoOaKkTepuu, BOJAOPOIHBIE OaKTEPHH. 3HAUCHUE XEMOCHUHTE3A.

AnarpobOnble opranu3mbl. Buasl Opoxenus. [IpoaykTel OpokeHHsT M HX HCIOJIb30BAHHE
4el0BEeKOM. AHaIPOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTHH U BO30OyIUTeNn OONe3HEeH.

AdpoOHBIE OpraHU3MBbl. JTalbl Heprerudeckoro oomena. [loaroroButenbHblil dtamn. [mukonus
— OECKHUCIOPOIHOE PACHICTNIEHUE TITFOKO3HI.

buonorudeckoe oOKuCIEHHE, WM KIETOYHOE JbIXaHHEe. Ponb MHUTOXOHIpUIA B mpolieccax
ouonorudeckoro okucienus. Luknudeckue peakuuu. OxuciaurensHoe GochopunupoBanue. Iuepaus
Membpannoeo epaduenma npomonos. Cumnmes ATD: paboma npomonnoti ATD-cunmasol.
[IpeumymiectBa a’poOHOrO0 MyTH OOMEHa BEIIECTB HepeA  aHa’poOHBIM. PPEeKTHUBHOCTD
SHEPreTHYecKoro oOMeHa.

JleMoHcTpauu

[Toptpersr: Jx. [Ipuctiu, KA. Tumupsses, C. H. Bunorpaackwii,B.
A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTe3», «IHEpreTuueckuii ooMen», «buocuHTe30eIKaY,
«Ctpoenue GepMeHTay, «XEeMOCHUHTE3Y.




Ob6opynoBanue: CBETOBOM  MUKPOCKOII, obopynoBaHue JUIsL  TPUTOTOBJIEHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHas pabora «M3ydeHne  KaTaJMTHYECKOU aKTUBHOCTH  (pepMEeHTOB
(Ha mpuMepe aMuIIa3bl WK KaTajaasbl)y.

JlaGoparopHas pabora «/3yueHne GpepMEHTATHBHOTO PaCIEIUICHHUS IIEPOKCHUIABOI0OPOIA B
PaCTUTENLHBIX U KHUBOTHBIX KIETKAX).

JlaboparopHas paboTa «CpaBHEHHE TpOIIeccOB (JOTOCUHTE3a U XeMOCHHTEe3ay.JlabopaTopHas

pabota «CpaBHEHHE TIPOIIECCOB OPOKEHUS U JABIXaHUS.

Tema 7. HacaencreenHass ”H(OpMalua U peajM3alus eé¢ B KJIeTKe

Peakuun wmatpuyHoro cuHres3a. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIUIX MaTPUYHOTO
cuHTe3a. Peanusauuss HacineACTBEHHOM uHpopMauuu. ['eHeTMdyeckuil KoJ, €ro CBOMWCTBA.
Tpanckpunuus — wmarpuunbiii cuHTe3 PHK. IlpmHnmmer TpaHCKpUNIu: KOMILUIEMEHTAPHOCTS,
aHTHUIAapaJIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Knemke.
Hexooupyrowue PHK.

Tpancnsauuss u e€ stanel. Yyactue TtpancrnoptHeix PHK B OumocunTese Oenka. YcmoBus
6uocunTesa 6enka. Koguposanue aMmuHokucioT. Posibs pubocom B OnocuHTesedenka.

Coepemennvie npeocmagnenuss o cmpoeHuu 2eHog. OpraHuzalus TI'e€HOMa Y IPOKApUOT
U 3YKapuoT. Perynsius akTUBHOCTH TeHOB y mpokapuotT. ['mmote3a omepona (®. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl IKchpeccuu 2eHo8y dykapuom. Ponb xpomamuna 6 pe2ynayuu
pabomul 2enos. Perynsauus oOMeHHBIX MpolieccoB B kKieTke. Kietounslit romeocras.

Bupycbl — HekneTouHble (QOpMBI KM3HU M OOnmuratHele mapa3uthl. CTpO€HHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusuenuwiii yuxn JJHK-codepoicawux supycos,
PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamuasmpanckpunyus, peeepmasd, uHmezpasd.

BupycHbie 3aboneBanus denoBeka, )kuBOTHBIX, pactenuii. CIIN, COVID-19, comumanpHbie U
MEJUIMHCKUE TPOOIEMBIL.

buoungopmamuxa: ummeepayus u amanuz oonvwux maccueoe («bigdata») cmpyxmypHolx
ouonocuueckux oawHvlx. Hanomexwnonoeuu 6 ouonoeuu u meouyume. Ilpocpammupyemvle pyHxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JeMoHcTpanmu

[Toptpetsr: H.K. Konsios, .M. UBaHOBCKUH.

Tabmuupl 1 cxembl: «buocuHTe3 Oenka», «['eHeTMueckuit kKoa», «Bupych»,
«baxTepuodarmy. )

[IpakTuueckas pabota «Co3naHue MOAETU BUPYCay.

Tema 8. JKu3HEHHBIN MUK KJIETKU

Knerounslit nuki, ero nepuoasl u peryisnus. Matepdaza u muto3. OCOOCHHOCTH MPOIECCOB,
npoTekaromux B uHTepdase. [loarotoBka  KIETKM K JeleHHto.  [IpecHHTeTHYecKHit
(TTOCTMHTOTUYECKU), CHHTETHYECKUH M TIOCTCHUHTETHYCCKHH  (MPEMUTOTUYCCKHUN) TICPUOIBI
uHTEep(a3bl.

Martpuunsiii cunte3 JHK — perumikanus. [Ipuanune! perumkanun JIHK: koMIuieMEeHTapHOCTS,
MIOJTYKOHCEPBAaTHBHBI CHHTE3, aHTHNapauiedbHOCTh. Mexanusm permkanun JJHK. Xpomocowmsr.
Ctpoenne xpomocoMm. Temomepbl M TenoMepaza. XpPOMOCOMHBIH HaOOp KIETKM — KapHUOTHII.
JIMTUTOMTHBIH 1 TaIlIONAHBIA HAOOPBI XpoMOoCcoM. I"'oMoornuHbIe XpoMocoMBL. [1010BbIE XPOMOCOMBEI.

Jlenenue xierkn — MuTo3. CTauy MHUTO3a W MPOUCXOJSIINE B HUX MPOIECCH. THITBI MUTO3A.
Kapuoxkunes u nuTokunes. buonorndeckoe 3HaueHne MUTO3A.

Perynsiius MUTOTHYECKOTO LIMKIIA KIETKH. [IporpaMmmupyemas KiieTo4Hasi THOeIb —arornTo3.

Knerounoe sapo, XpomMocoMmbl, (GYHKIMOHAJIbHAas TE€HOMHUKA. Mexanusmvl nponugepayuu,
oughgpepernyuposxu, cmapenus u euderu xiemox. «Lugpposas rknemxa» — oduounpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpauu




Tabnuisr MU CXEMBI: «Ku3HeHHbII LUK  KIETKH, «MuTo3, «CtpoeHnue
xpomocom», «Permmkanus JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpompenapaTsl: «MHTO3 B KIETKaXKOPEIIKa JIyKay.

JlaGopatopHas pabora «/3ydeHne XpoMOCOM Ha FTOTOBBIX MUKPOTIPETIapaTaxy.
JlaGoparopHas pabora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEHIKa JyKa(Ha FOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue n GyHKIHH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJTHOKIETOYHBIX Oprann3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPUOBI, OJTHOKJIETOUHBIE BOJOPOCIH, Ipyrue npoTucthl. KojgoHHaabHbIE OPraHU3MBI.

B3anMocBsI3p 4YacTe€ll MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI OPIaHOB.
OpranusMm kak eauHoe 1enoe. ['omeocTas.

Tkanu pactenmil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJAALIAL,
OCHOBHasi, MexaHuuyeckas. OCOOEHHOCTH CTpoeHMs, (PYHKIMH U pacrloJOKEHUs TKaHeld B opraHax
pacTeHui.

Tkanu KUBOTHBIX W dYelOoBeKa. THUIBI KUBOTHBIX TKaHEH: SMUTeNUanbHas, COETUHUTENbHAS,
MbllieyHasi, HepBHass. OCOOEHHOCTH CTpPOEHHUs, (PYHKUMH U pacHoJIOKEHHUsS TKaHEeH B opraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratnBHble M TIeéHEepaTUBHBIE OpraHbl pacTeHui. OpraHbl M CHCTEMBI OPraHOB
YKUBOTHBIX U 4esoBeKa. DyHKIMU OpraHoB U CUCTEM OPraHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYTpeHHHI ckesieT. CTpPOEHUE U TUIIbI COCTUHEHUS KOCTEH.

JIBI>K€HUE OpraHu3MoB. JIBH)KEHHE OJIHOKJIETOYHBIX OPraHM3MOB: aMEOOMIIHOE, KI'YTUKOBOE,
pecHuYHOE. JIBMJKEHME  MHOTOKIETOYHBIX DPACTEHUH: TpPONM3MBl M HAcTUU. JIBHIKEHHME
MHOTOKJIETOYHBIX KUBOTHBIX M 4YeJOBeKa: MbllleuHas cuctema. Pedrexc. CkeneTHble MBIMIIBI U UX
pabora.

IIntanue opranmsmos. IlormomieHue BOJBI, YIJIEKUCIOrO ra3a M MHUHEPAIbHBIX BEILECTB
pacteHusaMu. [Iutanue KUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKIETOYHOE NUIIeBapeHue. IIntanue
IIO3BOHOYHBIX JKMBOTHBIX. OTHENBl NUILNEBAPUTEIBLHOTO TpakTa. IlumeBapurenbHblEe KENE3bl.
[InmeBapuTenpHas CUCTEMA YEIIOBEKA.

Jlbixanue opraHu3MmoB. JlpixaHue pacteHuil. [Ipixanue >xuBOTHbIX. Juddy3us raszos uepes
noBepxHocTh KkieTku. KoxHoe papixanue. J[IpixatenbHas noBepxHocTb. JKaOepHoe u J€rodHoe
IbIXaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX MMO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cucTeMa 4esoBeka. MexaHn3M BEHTWIALMU JIETKUX Y
NTHUI] U MIIEKONIMTaoIMX. Perymnsuus apixanus. JlpixareiabHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHCcopT BEECTB y
*KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranel. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepzle, KPOBEHOCHBIE cOCYIbl U KpoBb. Kpyrn

KpOBOOOpaIIeHUs. DBOJIOIMOHHBIE YCIOXXHEHHS CTPOEHHUS KPOBEHOCHON CHUCTEMbI IMO3BOHOYHBIX
KHUBOTHBIX. PaboTa cepaa u e€ peryssius.

Brigenenue y oprannsmoB. Beigenenue y pacrennil. Boinenenue y skuBoTHbIX. COKpaTUTENIbHBIE
Bakyosu. Opranbl BblieneHusi. OuibTpanus, ceKperus U oOpaTHOE BCACBIBAHUE KaK MEXaHH3MbI
paboTbl opraHoB BblieneHus. CBsA3b MOJIOCTH TeJac KPOBEHOCHOM M BBIICIUTENBHON CUCTEMaMH.
Bbinenenne y TO3BOHOUYHBIX JKMBOTHBIX M 4enoBeka. [louku. Crpoenue U (pyHKIHOHHpPOBaHUE
HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKa.

3ammTa y OpraHu3MOoB. 3allUTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M IMCTHI
IIPOCTENIINX. 3aluTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa maccuBHON U XUMUYECKOM
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3auThl. UTOHIIUIBL.

3ammuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKPOBBI U MX MPOU3BOAHBIC. 3allUTa OpraHU3Ma OT
6one3nel. IMMmyHHast cucrema 4denoBeka. KieTouHbll U TyMOpaJbHBIE UMMYHUTET. BpoXaEHHBINA 1
npUOOPETEHHBIN crelMPUUECKUT UMMYHUTET. Teopust KIOHAIbHO-ceIeKTUBHOTO uMMyHHTeTa (I1.
Opnmux, ®.M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHl OpPraHu3MoB. Poyib BPOXKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazapaxkumocTs U perynduus y opranu3MoB. Pa3apakuMocTh Yy OJHOKIETOUHBIX OPTraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisuus y pacTeHuil. POCTOBBIE BelecTBa U UX 3HAYEHUE.

HepBHast cucrema u pediekTopHasl peryisius y KHBOTHBIX. HepBHas cuctema u €€ OTICIbI.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTIENBI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pednexropHas ayra. be3ycioBHbIe U yCIOBHBIE PEIICKCHI.

['ymopanbHas peryasius 1 SHAOKPUHHAS CHCTEMa KUBOTHBIX U YeJIoBeKa. JKene3bI9HI0KpUHHON
CUCTEMBbl U MX TOPMOHBI. JleiicTBHE TOPMOHOB. B3anMMOCBSI3b HEPBHOW W HSHIAOKPUHHOW CHCTEM.
['unoTtanamo-runoguzapHas cucrema.

Hdemonctparmu  [optper:

N.II. [TaBnoB.

Tabmumbpr u  cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBbI OPraHOB IMO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHEe HAaceKOMBIX», «TkaHu pacreHmit», «KopHeBbIe CHCTEMBI»,
«Ctpoenne crebms», «CTpoeHHe JMCTOBOW TUTACTUHKNY, «TKaHW KUBOTHBIX», «CKENeT 4YeloBEKay,
«ITumeBapuTenbHas cucTeMay,

«KpoBeHocHast cucreman, «JlpixarenbHas cucrtema», «HepBHas cucteman, «Koxay,

«Mpimeynass cucreMa», «BpiaenurensHas cuctemay, «OHIOKPUHHAs CHUCTEMay,

«CtpoeHue MBIIIIBDY, «MmyHHUTETY, «KunieqHonoaocTHbIEY, «Cxema  NUTaHUA

pacteHuii», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX», «CTpOEHUE TUAPHI»,

«CtpoeHue manapumn», «BHyTpeHHee cTpoeHHe 0K ACBOTro uepBsi», «HepBHas cuctemapbioy,
«HepBHas cucTeMa  JIATYLIKW, «HepBHast ~ cucremMa  IPECMBIKAIOLIUXCAY,

«HepBnas cucrema ntuny, «HepBHas cuctema miekonuTaromux», «HepBHas cucremMauenoBekay,

«Pedmekey.

OOGopynoBaHMEe: CBETOBOM MUKPOCKOIN, MHUKpOIpenapaTsl OJHOKIETOYHBIX OPraHU3MOB,
MUKpPOIIpENapaTbl TKaHEH, pPaKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, MIJIOKOXKHX, >KUBBIE
9K3EMIUIAPbl KOMHATHBIX PACTeHUM, repOapuu pacTeHUH pa3HbIX OTAEJIOB, BJIAXHbBIE Ipernaparsl
KHUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUICKIMHM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHue JUIsI JEMOHCTpAllMM NOYBEHHOTO W BO3JAYLIHOIO MHUTAaHUS PacTEHUi, paclleruieHus
Kpaxmasia ¥ OenkoB Moj JeiicTBueM (epMeHTOB, 00OpyJOBaHUE AJIS JEMOHCTpAallMU OIBITOB IO
M3MEPEHUIO0 KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeNIbHbIX JIBUKEHUH, MOJEIHU T'OJIOBHOIO
MO3I'a Pa3JIUYHBIX )KUBOTHBIX.

JlaGoparopHas pabGorta «M3yueHue TkaHnelt pactenuil». JlaboparopHas pabora

«M3ydenue TkaHel )kxUBOTHBIX». JIabopaTtopHas paboTa «/3ydeHne opraHos

LIBETKOBOTO PACTEHUSD.

Tema 10. Pa3MHoOkeHUEe U pa3BUTHE OPraHU3MOB

@opMBl pa3MHOKEHHS OpPraHM3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) W TMOJIoBoe. Buiwl
0€ecIoI0ro pa3MHOKEHUS: TIOUYKOBAaHUE, CIIOPYIISIINS, ()parMeHTalrs, KIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kieTku, uau ramersl. Meio3. Craguu meio3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buosornueckuii cMbica Meiio3a U MOJIOBOTro mpouecca. Meiios u
€ro MECTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3Butue. ['ameToreHe3 y xkuBOTHBIX. [lonoBeie >kene3pl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue NOJIOBBIX KIETOK.

OmionoTBOpeHHe U HSMOPUOHABLHOE pa3BUTHE KUBOTHBIX. CrmOCOOBI  OIJIOJOTBOPECHHUS:
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Hapy)KHOe€, BHyTpeHHee. [lapTeHorenes.

WuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHST — HayKao pa3BUTUHU
opranu3moB. Mopghoeene3 — o0na u3 enaguvix npobrem smbpuonocuu. Konyenyus mopghozenos u
mooenu mopgozceneza. Cramuu SMOpUOTEHE3a )KUBOTHBIX (Ha MpuMepe Jrymkh). Jpoonenne. Turbt
apoOneHus. /[emepmunuposannoe u nedepmuHuposannoe opobnenue. bnacmyna, munel 6nacmyi.
OcobeHHOCTH TPOOICHHUS MIICKOIIMTAIOMINX. 3apOBIIIEBbIE JTUCTKHU (TacTPYISALuS). 3aKIaKa OPraHoB
U TKaHEW W3 3apOJbIINIEBBIX JHUCTKOB. B3auMHOe BIMsSHHE 4YacTe pPa3BUBAIOILErOCS 3apojblilia
(oMOpuoHanbHAss WHAYKIHS). 3aKIaJKa ITUIaHa CTPOCHHUS KMBOTHOTO KaK PE3YNIbTaT HepapXUYECKUX
B3aMMOJICIICTBUI T'€HOB. BiusiHue Ha SMOpUOHATIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpebl.

Poct u pasButhe xuBoTHBIX. [locTamMOpuoHaneHelil nepuo. IlpsiMoe u HempsiMoe pas3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX M II03BOHOYHBIX >KMBOTHBIX. buonoruueckoe
3HaYEHUE TMPSMOTO M HENpsIMOrO  pa3BUTHUSA, WX pacCHpOCTpaHEHHUE B Mpupoie. THIlbl pocTa
KUBOTHBIX. DaKTOpbl pEryyisdlud pocTa >XHMBOTHBIX M 4yesnoBeka. CTaauyd MNOCTIMOPHOHAIBHOTO
pa3BUTHS Yy JKMBOTHBIX M 4yesioBeka. Ilepuoabl oHToreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3smuoxxenue u passutrue pacreHuil. ['ameropur u crnopodut. Meio3 B JKU3HEHHOM LIUKIIE
pactenuii. O6pazoBaHue Criop B Tporecce meioza. ['ameTorenes y pacTeHuil.

OIUI0IOTBOPEHUE M PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. J[BOMHOE OIIOJIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHKE U PA3BUTHE CEMEHHU.
MexaHN3MBI peryiiauuu OHTOTCHE3a Yy paCTeHI/Iﬁ U JXKUBOTHBIX.

Jemoncrpaunu

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

Tabmuubpl u cxembl: «BeretaTuBHOE pa3sMHOXKEHHE», «THUIBI OECrosoro pa3MHOKEHHUS,
«Pa3MHOKEHHE  XJIAMHUJOMOHAIb», «Pa3sMHOXKEHHUE  DBIJICHEDY,
«Pa3zmHOXkeHHEe TUapb, «Mehosy, «XpomocoMbl», «l'amerorenesy», «CTpoeHUE SHLUEKIETKA U
cnepmaro3ousian, «OCHOBHBIC CcTaauu OHTOreHesa», «lIpsMoe u Hempsimoe pasBuTHe», «Pa3BuThe
MaMCKOTO XyKay, «Pa3Butue capanum», «Pa3BuTHe JATYIIKHY,
«/IBOliHOE OTLIIOJOTBOPEHHUE Y IIBETKOBBIX PacTeHUI», «CTpOCHUE CEMSH OJTHOIOIBHBIXH JIBYIOJIbHBIX
pacteHuit», «KU3HEHHBIH LUK MOPCKON KamycThD», <«KU3HEHHBIA LUK MXa», «KHU3HEHHBIM IUKII
MaropOTHUKAY, « KU3HEHHBIN MK COCHBI.

OO0Gopy/ioBaHWE. CBETOBOM MHKPOCKOII, MHKPOIIpPENaparbl SHUIICKICTOK W CIEPMaTO30HI0B,
Mozenb « UK pa3BUTHUS JATYIIKH.

JlaGoparopHas pabota «/3ydueHne CTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuueckas r)a60Ta «BrIsiBIeHUE IIPU3HAKOB  CXOACTBaA 3apozu>1me171 IIO3BOHOYHBIX

KHUBOTHBIX».

Ha6opaTopHa;1 pa60Ta «CTpOGHI/Ie OpPraHoB Pa3MHOKCHH BbICIIUX paCTeHHﬁ)).

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M M3MEHYHNBOCTH OPTraHNU3MOB

Hctopust CTaHOBJIEHUS M Pa3BUTHUSl I'€HETUKHU Kak Hayku. Pabotel I. Mengens, I'. ne ®@pusa,
T. Moprana. Ponb oTedecTBEHHbIX Y4€HBIX B pa3BuTuu reHetuku. Padoret HK.  Konbunosa, H.U.
BasunoBa, A.H. benozepckoro, I'.J[. Kapneuenko, I0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHATUSA U CUMBOJIBL. [ 'OMOJIOTMUHBIE XPOMOCOMBI, aJJIEIbHBIE TEHBI,
aIbTCPHATUBHBIC IPU3HAKU, JAOMHUHAHTHBIA W PELIECCUBHBIM INPU3HAK, TOMO3UIOTa, IETEPO3UIOTa,
qucTas JUHUSA, THOpUAbI, TeHoTun, ¢eHoTun. OCHOBHBIE METOJAbl M€HETUKU: THOPHUI0JIOTUYECKUH,
LUTOJIOTUYECKUN, MOJIEKYJIAPHO- T€HETUYECKUM.

JleMoHCTpauuu

IToptpersl: I'. Menpnens, I'. ne ®pus, T. Mopran, H.K. Kossnos, H.. Basunos,A.H.
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benoszepckuii, I'.J]. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodees-PecoBckwii.
Tabmuie! u cxeMbl: «MeToIbl TeHeTHKNY, «CXeMBI CKpemuBanusy. Jlaboparopras pabora
«Apo3oduna kak 00bEKT TCHETUYECKUX UCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

Mounorubpumnoe ckpemuBanue. [lepBeiii 3akoH MeHmenss — 3aKOH eAMHOOOpa3usi THOPHIIOB
nepBoro mnokoJsieHus. IIpaBuno gomuHupoBanus. Bropoi 3akoH Menzenss — 3aKOH pacIUEIUICHHS
npu3HakoB. [{uTonorndyeckue 0CHOBbI MOHOTUOPUIHOTO CKpeIUBaHus. [ MmoTe3a YMCTOTHI raMeT.

Anamusupyromee ckpelmuBaHue. IIpoMeXyTOuYHBIM XapakTep HacCJeIOBaHHUs.
Pacmennenne npu3HakoB IIpU HEMTOJITHOM JOMUHUPOBAaHUH.

JurubpuaHoe ckperniuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHMOTO HACJIEJIOBAHUS
npu3HakoB. L{uTonornyeckre 0OCHOBBI TUTMOPUAHOTO CKPELIUBAHUSI.

CuermieHHoe HacneoBanue mpu3HakoB. Pabotsl T. Moprana. CierieHHOeHacae0BaHue TeHOB,
HapylIEHNE CLHEIICHUS MEKy T€HaMH. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIM MeEXaHM3M OINpeAeNeHusl 1oJia. AYTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMETHBIN U TE€TEPOraMeTHBIN 0. ['eHeTHYecKas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € TIOJIOM.

l'enotun kak uenoctHas cucrema. llnefoTponuss — MHOXKECTBEHHOE [IEWCTBHE TEHa.
MHOKeCTBEHHBIN ayuienn3M. B3anmoneicTBre HeauleNbHbIX TeHOB. KOMIUIEMEHTapHOCTh. DMHUCTAa3.
[Tonmumepust.

'eHeTndeckuii  KOHTPOJb  Pa3BUTHS  PACTEHWM, JKUBOTHBIX W  YEJIOBEKAa, a Takke
(DM3HOJIOTHYECKUX TIPOIIECCOB, TOBEACHHS M KOTHUTHUBHBIX (YHKIWNA. ['€HeTHMUecKHe MeXaHH3MBbI
CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO3SUH — IMapa3uT» U
«XO3SIMH — MHUKpOOWOM». ['@eHeTHyecKkue acreKThl KOHTPOJI W HW3MEHEHHS HACleJICTBEHHON
MH(pOpPMAaIIUK B MIOKOJIEHUSAX KIETOK U OPraHU3MOB.

JleMoHCcTpanuu

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

Tabmuubr u cxembl: «llepBeiii W BTOpOi 3akoHbI MeHnems», «Tpernit 3akoH Menzaensy,
«AHanu3upymoniee ckpenmpanue», «HemoiHoe JOMUHHUpPOBAHUEY,

«CrierieHHOE HaclieJJoBaHWE MPU3HAKOB Yy Apo3oduisly, «['eHeTnka mona», «Kapuotun uenoBekay,
«Kapuotun apozodpuinsry, «Kapuotun nTUIbD, «MHOXECTBEHHBIM aiienu3m», «B3anMoneiicTeue
TCHOBY.

OO0opyzoBaHue: MoOJeNb Ui JASMOHCTpPAllMd 3aKOHOB €IWHOOOpasusi THOPUIOB IEPBOTO
MOKOJICHUSI W pacUICIJICHUsS] MPU3HAKOB, MOJENb JUIsl JEMOHCTpallMd 3aKOHa HE3aBUCHMOIO
HACJIeIOBaHUs MPU3HAKOB, MOJENIb JJI JIEMOHCTPAIIMU CLEIUICHHOTO HACIEIOBAHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapar: «Jpo3odumay.

[pakTryeckas pabotra «M3ydeHune pe3yabTaTOB  MOHOTHOPHUIHOTO  CKPEUIMBAHHS Y
IPpO30UITBD.

[Ipaktuyeckas paGota  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO  CKPCUIUBAHUSA Y
IPp030(UITBD).

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

B3aumMopelicTBre reHOTHIA U cpebl TPpU GOPMHUPOBAHUU (eHOTHNA. MI3MEHUMBOCTh IPU3HAKOB.
KadyecTBeHHBIE W KOJMYECTBEHHbIE TNPU3HAKU. BuAbl W3MEHYMBOCTU: HEHACHEACTBEHHAas W
HaclleICTBEHHAs.

MoudukanonHas H3MEHYMBOCTb. Posib cpeabl B (OPMHPOBAHHMU MOIM(PUKALIMOHHOM
u3MeHunBocTH. Hopma peakiuu mnpusHaka. BapuanuonHblii psii v BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOAM(DUKAIMOHHOWN3MEHUYHUBOCTH.
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I'enmoTunmnueckass uW3MeHUYUBOCTH. (CBOWCTBA TI€HOTHIIMYECKOH  HM3MEHUYMBOCTH. Buanl
TCHOTUITNYECKON M3MEHYUBOCTH: KOMOWHATHUBHAS, MyTallHOHHASI.

KoMOuHaTiBHasT W3MEHYMBOCTH. MeHo3 W TMOJIOBOM TpoIiecC — OCHOBAa KOMOWHATHUBHOM
W3MEHUYUBOCTH. PoJIb KOMOWHATUBHOW W3MEHYMBOCTH B CO3JAHMHM TEHETUYECKOTO pasHooOpa3us B
Ipezaesax 0JTHOTrO BUJA.

MyranroHHas U3MEHYMBOCTh. BUJIbI MyTallnii: T€HHBIE, XPOMOCOMHbBIE, TeHOMHbBIE. CTIOHTaHHBIE
Y MHAYIIUPOBAHHBIC MyTallMK. SIepHbIe U UTOIIa3MaTUuYeckue MyTanuu. COMaTUYeCKUe U MOJIOBBIC
mytaiuu. [IpuyuHBl BO3HUKHOBEHUs MyTanuMid. MyTareHbl W WX BIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAlMOHHOIO TMpoliecca. 3aKOH T'OMOJOIMYECKUX pSJOB B HACJIEICTBEHHOM
n3menuuBocty (H.W. BaBuno). BHesnepHasu3MeHUNBOCTh U HACIIEICTBEHHOCTb.

Onucenemuka u INUSEHOMUKA, pONb INUSEHEMUYEeCKUX Qakmopoe 6 Haciedo8aHuu u
UMEHYUBOCMU (hEHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JlemoHcTpanmu

[Toptpersr: I'. ne ®pus, B. Noranncen, H.. BaBunos.

Tabnurbl 1 cxembl: «Buabl n13MeHUUBOCTHY, «MoaudukanmoHHas H3MEHYUBOCThY,
«KomOuHaTUBHAS H3MEHYUBOCTDY, «Menosy»,  «OmmogoTBOpEHNEY, «I'eHeTHueCcKe
3a00JieBaHUs yenoBeKa», «Buapl MmyTammin».

O6opynoBanue: >KWBble U TepOapHbIe OSK3EMIUISIPhI KOMHATHBIX PACTeHUH, PHUCYHKH
(pororpadun) )KUBOTHBIX C Pa3IMYHBIMUA BUJAMHU U3MEHYUBOCTH.

JlabopaTtopHas pabota «MccnenoBanue 3aKkOHOMEpHOCTEH MOAUGPUKAIMOHHONW W3MEHYUBOCTH.
[TocTpoeHne BaprallMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

[IpakTtrueckas pabota «MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX MUKPOTIpEiapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoiHasi mporpaMMa HMCCIEAOBaHHMS T'€HOMa 4YesloBeKa. MeTobl
M3YYEHHUS TeHETUKU YeJIOBeKa: TeHeaJOrn4eCKuil, ONM3HEI[OBbIN, [IUTOTC€HETUYECKHM, OMYISIIUOHHO-
CTaTUCTUYECKHI, MOJIEKYJISIPHO-T€HETUYECKUI. CoBpemMeHHOE orpeeieHue TE€HOTHIIA:
IMOJJHOTEHOMHOE CEKBEHHMPOBAHUE, TI'€HOTHIMPOBaHHWE, B TOM uucie ¢ nomompro [II[P-ananusa.
HacnenctBennsie 3a0osieBaHus  yenoBeka. ['@HHble HM  XpPOMOCOMHBIE  OOJIE3HM  YeJIOBEKa.
bBosie3nn ¢ HacleICTBEHHOW  NpPEIpacloIOKEHHOCTbIO. 3HAYEHHE  MEJAMIIMHCKOM  TI€HETUKH B
MpPEeIOTBPAIllEHUH U JICUEHUH TEHETHYECKUX 3a0oJjieBaHUM 4YeloBeka. MeAMKo- TIeHeTHYeCKOoe
KOHCynbTHpOoBaHue. CTBOJOBBIE KIETKU. [loHATHME «reHeTHYecKoro rpys3a». OJTHYECKUE aCIEKThI
UCCIIeIOBAaHUI B 00JIaCTH pelaKTHUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (bakTopbl MOBBIILIEHHON YyBCTBUTEIBHOCTH YeJI0BEKa K
¢uznueckoMy U XMUMHYECKOMY  3arps3HEHHMIO  OKpyXkaromied  cpensl.  ['eHeTrmyeckas
MPEAPACIIOIOKEHHOCTh YEIOBEKA K ITATOJIOTUSIM.

JleMoHcTpauu

Tabmumer  u  cxembl: «Kapuotunm — denoBeka»,  «MeToipl  U3y4eHUsT  T'C€HETHUKH
yenoBekay, «I eHeTudeckue 3a0071eBaHUS YETIOBEKAY.

[IpakTnueckas pabota «CocTaBieHHEe U aHATN3 POIOCIOBHOM.
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Tema 15. Cesekniusi OpraHu3MoB

JlomecTukanus 1 CeleKius. 3apoKIeHue celleKnuu u nomectukanuu. YuenueH.W. BaBunosa o
LlenTpax NpPOMCXOXKICHHUS M MHOTO00Opazus KyJIbTYPHBIX pacTeHHU. Pojb ceneknuu B CO3MaHUH
COpPTOB pacTeHUM U MOpoJ KUBOTHBIX. COpT, NOpOJa,IUTAMM. 3aKOH TOMOJIOTMYECKHX pSIOB B
HaciencTBeHHOM u3meHunBocTy H.M. BaBuioBa, ero 3naueHue ajis CENEeKIIMOHHON paboThI.

Metonpl ceneKuMOHHOM paloThl. McKycCTBEHHBI OTOOp: MAacCOBBIH WU MHAWBUIYaIbHBIM.
Otanbl KOMOMHAIIMOHHOW cenekuuu. Vcnbpitanue mnpousBoauTeneld mo mnotoMcTBy. OtOop 1o
TeHOTHITY C TIOMOIIBIO OLIEHKH (PeHOTHIIa IOTOMCTBA M 0TOOP 10 TeHOTUITY ¢ IoMoIkio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJICKIIMOHHON pa®oThl. PainaliMOHHBI U XUMUYECKUMA
MyTareHe3 Kak MCTOYHHUK MYTAallUHd y KyJabTypHBIX (GopM opraHusmoB. lcmosib3oBaHHE€ T'€HOMHOTO
penaktupoBaHuss U MeTofoB pexomMOMHAaHTHRIX JIHK nmis momydenust ucxonHoro marepuana Juist
CEJIEKIIMH.

[Tonyuenue nonumuonnoB. BuyrpuBugoBas rudpuansanusi. ban3kopoacTBEHHOE CKpellUBaHUeE,
nin uHOpuauHr. HeponcTBeHHOE cKpeuiuBaHue, WiIu ayTOpuIuHT. ['eTepo3suc M ero NpUYMHBIL.
Ucnonws3oBanne rerepo3uca B cenekiuu. OtnanéHHas rudpuausanus. [Ipeomonenue Oecrumomus
MEXBUJOBBIX THOPUAOB. JloCTKEHHSI CENEKLUN PAaCTEHUH U JKUBOTHBIX. «3e1éHaAs pesontoyusy.

CoxpaHeHHe U U3yuYeHUE T'eHETUUYECKUX PEeCypcoB KYJIbTYPHBIX PACTEHUIN M UX AUKUX POIUYEH
JUIS CO3JaHUSI HOBBIX COPTOB U T'MOPUJIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. HM3yuenue, coxpanenue u
ynpasiexue 2eHemuidecKUMU pecypcamu CelbCKOX03AUCTMEEHHBIX U NPOMbBLCA0BbIX HCUBOMHBIX 8 YETIAX
VAVUULEHUACYUeCMBYIOWUX U  CO30aHUsl HOBbIX HNOPOO, JMUHULL U KpOCCO8, 8 MOM HUCiec
npuUMeHeHUueM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aAHUL, NepedosbiX uoeti U NnepcneKmueHbLX
MexXHOI02Ul.

JlemoHcTparmu
[Toptpetrsr: H.W. BaBunos, 1.B. Muuypun, I'.Jl. Kapneuenxko, I1.I1. JIykbsauenko,b.JI.

Acraypos, H. bopnoyr, [.K. benses.
Tabmuip! u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTO0Opa3usl KyJIbTYPHBIXPACTCHHID,
«3aKOH  T'OMOJIOTHYECKUX pSJOB B HACIEACTBEHHOMU HU3MEHYUBOCTI,
«Mertoap! cenekiuny, «Otaanénnas rudpuauzanusy, «MyTareHesy.
JlaGoparopHas pabora «M3ydeHwe  COpPTOB KYJIbTYPHBIX  pacTeHUH H MOPOJI
JOMAIITHUX KUBOTHBIXY.

JlaboparopHas paboTa «M3ydeHre METOI0B CENEKIIUU PACTCHHUID.

[IpakTnueckas pabota «IIpuBuBKa pacTeHU.

Okckypeusi «OCHOBHBIE METOJbl U JIOCTHDKEHHUS CEJEeKIMM pAcTeHUH U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCHBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, B 1a0OPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 16. BuoTexHo10rusi  CHHTeTHYECKasi OMOJIOTUS

OOBEKTHI, HCIOJB3yeMble B OHOTEXHOJIOTHH, — KIETOYHBbIE M TKaHEBBIE KYJIbTYpHI,
MUKpPOOPraHU3MBbl, MX XapaKTepUCTUKA. TpaaulMoHHas OMOTEXHOJIOTHsS: XJeOOIeYeHHe, OIyYeHHue
KHMCIIOMOJIOYHBIX  IPOAYKTOB, BHHOJICIIHE. Muxkpo6uoorndeckui CUHTE3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TeXHOIOTHH. [Ipon3BoAcTBO Oenka, aMHHOKUCIIOT U BUTAMHHOB.

CoznlaHue TEXHOJIOTUM M MHCTPYMEHTOB LIE€JIEHANIPaBICHHOIO W3MEHEHUS U KOHCTPYMPOBaHUS
T€HOMOB C LIEJIbI0 IIOJYYEHHsS] OPraHU3MOB UM MX KOMIIOHEHTOB, COJEp KalllMX HE BCTPEYaroLuecs B
MpUPOI€ OMOCUHTETUYECKUE ITYTH.

Kiterounas wumxenepus. Meroasl KyJdbTypbl KIETOK W TKAaHEW pAacTEHUM M IKUBOTHBIX.
Kpuobanku. Comarnyeckas ruOpuauMzanys M coMaTHueckuid sMmOpuorenes. Mcmosb3oBanue
TaliOnJI0B B CEIIEKIUU PpACTeHHUU. [lonyuenue MOHOKIOHANbHbIX anwmumen. Hcnonvzoeanue
MOHOKIIOHANBHBIX U  NOIUKIOHANbHBIX aumumen 6 meouyuHre. VICKYCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIIMA SHIEKIETOK M KIOHUPOBAaHUE XUBOTHBIX. MeETOJ TpaHCIUIAHTAMM SAEp KIETOK.
Texnonozuu 0300po86IeHUs, KYIbMUSUPOBAHUS u MUKDOKIIOHANILHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpOMOCOMHAsi M TEHHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha M KOHCTPYHMpPOBaHHUE
pekomOunantabix JHK. Coszdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TEPCIIEKTHUBBI
XPOMOCOMHOM U T€HHOM MHKE€HEPUU. DKOJIOTHUECKHE U STHUYECKHUE MPOOIeMbl T€HHOM MHKEHEPUH.

Menununckue OunotexHosioruu. [loctrenomuas mwmdpoBas wmemuiuHa. [1P-nmuarnocTuka.
MeTaboIOMHBIN aHaIN3, TCHOLCHTPUYECKUN aHAIM3 MPOTEOMa YeJIOBEKa TSl OLIEHKH COCTOSIHUS €TO
310poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OumoumxeHepust amus
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/1aHUs KOMIUIEKCHBIX TKaHEH
COUETaHMEM TEXHOJIOTHIA TpEXMEpHOro OuomnmpuHTHUHra u ckaddonauHra [uisi peleHus 3aaay
[IEPCOHANN3UPOBAHHOW MEANIIUHBIL.

CoznaHue BEKTOpPHBIX BakIMH C IeJbl0  oOecreyeHus: KOMOWHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycraHoBieHHME MOJICKYISIPHBIX MeXaHW3MOB ¢yHkimonuposanuss PHK-
COJIep>KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a001€BaHUS YEIOBEKA U KUBOTHBIX.

JeMoHcTpanmu

Tabmuer u cxembl:  «Mcnosib3oBaHue MHUKPOOPraHu3MOB B IIPOMBIIILJIEHHOM
MPOU3BOJCTBEY, «KileTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

Ha6ODaTODHaH pa60Ta «I/IL’»YIIGHI/IC 00BEKTOB OMOTEXHOIOTHI. IIpakTu4yeckas

|ga60Ta «HonyquHe MOJIOYHOKHUCJIBIX ITIPOAYKTOBY.
OKCK YPCUA «buoTtexnonorus — BaKHEHIIIast IMPOU3BOJUTCI/IbHAA Culia
COBPCMCHHOCTH (Ha OHMOTEXHOJIOTHYECKOE HpOI/ISBOI[CTBO)».
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO BUOJIOI'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUsI K pe3yJbTaTaM OCBOCHHS OOy4arOIIUMHUCS IPOTpaMM
CpeaHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METANIPEAMETHBIE U MPEAMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHHA MHIPOIrpaMMbl 110 ouoJioruun BbIJICIICHBI
CJIEIYIOIIME COCTABJISIONIME: OCO3HAHUE O0YUYaIOIIMMUCS POCCUMCKOM TPAKIAHCKOW UIACHTUYHOCTH —
FOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTU WU CaMOOIIPENEICHHI0, HAJIMYMEe MOTHUBALIUU K
00yueHuI0 OMOJIOTHUH, LIEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH HAa OCHOBE
KIITFOYEBBIX HGHHOCTGI\/'I 1 UCTOPUUCCKUX Tpa)munﬁ Pa3sBUTHUA OMOJIOTHYECKOTO 3HaHUA,
TOTOBHOCTb M CHIOCOOHOCTh OOY4arolUXCsl PYKOBOJCTBOBATHCA B CBOEH JESITEIBHOCTU LIEHHOCTHO-
CMBICJIOBBIMHM  YCTAHOBKaMM, HNPUCYIIUMHU CHUCTEMCE OHMOJIOTUYECKOTO 06p330BaHI/I$I, HaJIn4ue
IMpaBOCO3HAHHUA DKOJIOTHUECKOH KYJIbTYPHI, CIIOCOOHOCTH CTaBHUTh eI U CTPOUTH ) KU3HCHHBIC IIJIaHBI.

JImgaHOCTHEIE PE3YIbTAaTbl OCBOCHHUA MPOTpaMMBbI 110 OHOJIOTHH JOCTHUI'alOTCAB C€IMHCTBE
y‘IG6HOI\/’I M BOCIHTATEIbHOMN ACATCIIBHOCTHU B COOTBETCTBHUHC

TPpaaAUIIUOHHBIMHU pOCCHﬁCKHMH CONMOKYJIbTYPHBIMH, HCTOPUUCCKUMHU U TYXOBHO-HPABCTBCHHBIMU
IIECHHOCTAMMU, OPUHATBIMHU B O6HI€CTB€ npaBujiaMu W HOpMaMHn
MOBEACHUS U CHOCOOCTBYIOT nporeccam CaMOTIO3HAHHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIMHM JTUYHOCTH, MAaTPUOTHU3MA M YBOXKCHUSIK 3aKOHY U
MIPaBOTIOPSIIKY, YEIOBEKY TPYAA U CTapIIeMy IOKOJIEHUIO, B3aUMHOTOYBAKEHUS,  OEpPEKHOTO
OTHOIICHMUSI K KYJIbTYpPHOMY HacleUI0 M  TPaJAULUSIMMHOTOHAIIMOHAIBHOTO HAPOa
Poccuiickoit @enepanyu, npupoje U oKpyxkarouien cpeae.JInuHoCTHBIE pe3yabTaThl OCBOCHUS

yueOHoro npeamMera «buonorus» I0KHBI OTpaXarb TOTOBHOCTh u CIOCOOHOCTH

oOyuarouuxcs  PyKOBOJCTBOBATbCSICPOPMUPOBAHHOW  BHYTPEHHEM  mo3uLueit
JUYHOCTH, CHUCTEMOH  II€HHOCTHBIXOPHEHTALIUH, TO3UTUBHBIX BHYTPECHHUX YOCKICHHUIA,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIMIIEHHOCTSIM POCCUIICKOTO OOIIEeCTBA, paclIUPeHUE >KU3HEHHOTO
OTbITA U OMBITA/ICATEIHHOCTH B IMPOLIECCE pealu3allii OCHOBHBIX HANpaBICHHUI BOCIUTATENBbHOMN

JACATCIBbHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxaanckoro BOCIHTAHUSI:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKOH TO3MIMK 00YJAIOIErocs Kak akTHBHOTO M OTBETCTBEHHOTO
4JIeHa POCCHHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIMOHHEIX MpaB M  OOS3aHHOCTEH, yBa)KeHHE 3aKOHA W
TIPaBOTIOPSAIKA,;

TOTOBHOCT K COBMECTHOH TBOPUYECKOH JEATENHHOCTM IPH CO3NAHMM YUeOHBIX MPOEKTOB,
peleHyy y4eOHBIX U TI03HABATEbHBIX 3a/1a4, BHINOTHEHNH OHOIOIHYECKUX SKCIEPHMEHTOB;

CIOCOOHOCTh OIpPENesITh COOCTBEHHYIO MO3HUIMIO MO OTHOIICHHIO K SIBICHUSM COBPEMEHHOU
’KM3HHU U OOBICHSITE €€;

YMEHHE YUYUTHIBAaTh B CBOUX JEHCTBHUSIX HEOOXOIMMOCTb KOHCTPYKTHBHOTO B3aWMOJIEHCTBUS
TOJIEH ¢ pa3HBIMU YOXKICHUSIMH, KyIbTYPHBIMU LIEHHOCTSIMH U COITMANIBHBIM TOJI0KEHHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TMPOIECCE COBMECTHOTO  BBIMOJHEHUS  Y4EOHBIX,
MO3HABATENbHBIX U UCCIIEIOBATENBCKUX 3aJ]1a4, YBAKUTEIHBHOTO OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHMUYECKOTO COCPKAHUS;

TOTOBHOCTB K FYMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIBbHOCTHU,

2) NaTpHOTHYECKOro BOCIHTAHMUS:
c(hOPMUPOBAHHOCTh POCCHUMCKON TpakJaHCKON HWICHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
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CBOEMY HApoJy, 4YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#, ropaoctu 3a CBOM Kpai, CBOKO
Ponuny, cBOM fA3BIK U KYJIBTYPY, IPOILJIOE U HACTOALIEE MHOIOHALMOHAJILHOTO Hapoja Poccuu;

HEHHOCTHOC OTHOLICHHME K IPHUPOJHOMY HACICAUIO U MaMATHUKaAM MOPUPOAbI, JOCTHKXKCHUAM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHWE M pPa3BUTHE OWOJIOTHH,
MOHUMAaHUS 3HAaYe€HUsI OMOJIOTMHM B MO3HAHUH 3aKOHOB Mmpupoabl, B )KU3HU YCJIIOBCKAa U COBPECMCHHOI'O
00IIIeCTBA;

ujaeiHas yoexaEHHOCTb, TOTOBHOCTh K CIIY)K€HHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIHTAHMUS:
OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja; chopMHUpPOBAHHOCTh
HPaBCTBCHHOI'O CO3HAHMs, OTUUCCKOI'0 ITOBEACHM,
CIIOCOOHOCTh OLIEHHMBATh CUTYAI[MI0 U NPUHUMATh OCO3HAHHBIE PEIIEHHs, OPUEHTHPYSICh Ha
MOPAJIBbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;,
OCO3HAHHE JIMYHOTO BKJIaJia B MOCTPOEHUE YCTOMUMBOIO OyayIlero; OTBETCTBEHHOE OTHOILLIEHHE
K CBOMM POJIUTENSIM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUA HeHHOCTeﬁ CEMEMHOM JKW3HH B COOTBETCTBHH C TpagulusaAMU HApOJ0B
Poccun;

4) scTeTHYecKkoro BOCHUTAHMS:
SCTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs SCTETHKY ObITAa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIOPTA, TPY/a, OOMIECTBEHHBIX OTHONICHHUIA;
MIOHUMAHUE SMOLMOHATLHOTO BO3JCHCTBUS KMBOH MPHUPOIBI M €€ IEHHOCTH; TFOTOBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX BU/IaX HCKYCCTBA, CTPEMIICHHE TIPOSIBIIATE
KauecTBa TBOPYECKOM IMUHOCTH;

5) ¢pusnueckoro BocnMTaHus, (GOPMHPOBAHMS  KYJAbLTYPbl 310POBbH H
AMOLMOHAJIBHOTO (JIArONOJyYns:

MOHMMAaHWEe W peaju3alusi 3J0pOBOro MU 0Oe30macHOro oOpasza >KM3HU (3J0pOBOE MHTaHUE,
coONI0IcHHe TUTMEHUYECKUX IMpaBUi U HOPM, cOallaHCUPOBAHHBIN PEXUM

3aHATUA M OTHAbIXa, peryiaspHas Qu3uveckass aKTUBHOCTH), OEpeKHOro, OTBETCTBEHHOTO H
KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 370POBBIO;

MOHUMAaHHE LIEHHOCTH MPaBWJI WHIUBUIYAILHOTO U KOJUIEKTUBHOTO OE30MacCHOTO MOBEACHUS B
CUTYaIUSIX, YIPOKAIOIINUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHWE TIOCIEACTBUH U HENPUSATHS BPEAHBIX TMPUBBIYEK (YHOTpeOIECHUS alKoroJs,
HApKOTHKOB, KypEeHHs);

6) TpynoBoro BocnuTanus:
rOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTH MAacTepCTBa, TPYA0II00ueE;
rOTOBHOCTh K AKTUBHOW JEATENIbHOCTH TEXHOIOTMYECKOH M COIMANBLHON HAMpaBIeHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATh, TIAHUPOBAThH M CAMOCTOSTENLHO BBINONHATh TAKyIO JEATEIbHOCTD;
MHTEpeC K pasIuuHbiM  cdepaM TpoecCHOHANTBHOH eSTeNbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBIH BEIOOP OyayIeil NpodecCHH 1 peaTn30BbIBaTh COOCTBEHHBIE KH3HEHHBIE [IAHBI;
rOTOBHOCTB M CIIOCOOHOCTH K 0OPa30BAHUIO M CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCei KH3HU,

7) 3K0JI0IHYECKOro BOCIIHTAHHS:

AKOJIOTHYECKH IIeNIeCO00pa3HOe OTHOIIEHHE K MPHUpOJe KaK HCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKOU KYIbTYPhI: IPHOOPETEHNE OTBITAIUIAHUPOBAHHUSI TIOCTYITKOB
Y OLIEHKH UX BO3MOXHBIX MOCIEICTBHUM JIJIsl OKPYXKAIOILEN Cpebl;
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0CO3HaHME INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIeM 1 yTeH UX PEICHHUs;CIOCOOHOCTh
UCIOJB30BaTh IpUoOpeTaeMble PU U3y4eHUH OMOJIOTUY 3HAHUS M YMEHHUS NIPU PELICHUU HpolieM,
CBSI3aHHBIX C PallMOHAJIBHBIM IIPUPOI0II0Ib30BaHUEM(COOIIIOIEHNE IIpaBuUII
IIOBE/ICHUS B IPUPO/IE, HaIPaBJIEHHBIX Ha COXpaHEHHE

paBHOBECHS B IKOCHCTEMAX, OXpaHy BUIOB, SKOCHCTeM, Onocheps);

AKTUBHOE HENPUATUE JNEUCTBUM, MPUHOCAIINX BpEl OKPYXKAIOLIEW NPUPOJHOM Cpele, YMEHHUE
MIPOTHO3UPOBATh HEOJIIATONPUATHBIE KOJOTMYECKHE IOCIEACTBUS MPEANPUHIMACMBIX JIEHCTBUN W
[Ipe0TBpAILaTh UX;

HaJIMYue Pa3BUTOTO OSKOJOIMYECKOTO  MBIIUICHHUS, JKOJIOTUYECKOM  KyJIbTYphl, OIbITA
JESITEIbHOCTH 3KOJIOTUYECKOW HANPABIEHHOCTH, YMEHUSI PYKOBOACTBOBATLCS UMU B I03HABATEIBHOM,
KOMMYHHMKaTHUBHOW U COLIMAIbHON MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUECKOH AEATEIbHOCTH
9KOJIOTMYECKOMN HaNpaBIeHHOCTH;

8) menHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH 1 OOIIECTBEHHOMN NMPAKTUKH, OCHOBAHHOT'O Ha JIMajore KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MecTa B MOJUKYJIbTYPHOM MUDE;

COBEPIICHCTBOBAHNE S3BIKOBOM M YHUTATENbCKOM KYyJIbTYphl KakK CpeJICTBAa B3aMMOJCHCTBUS
MEXIY JIOAbMH U MO3HAHUS MUPA;

MOHMMaHuEe creuupuKkd OHOJIOrMM KaK HayKd, OCO3HaHus €€ poid B  (QOpMHPOBaHUU
palMOHAJIBLHOTO ~ HAYYHOTO  MBIIIICHHUS, CO3/IaHUH LIEJIOCTHOTO IIPEJCTaBICHUsS 00
OKpYXaloIlleM MHUpe KaK O €IUHCTBE IPUPOJIbI, YEIOBEKAa M OOLIECTBA, B MO3HAHMM IPUPOJHBIX
3aKOHOMEPHOCTEN U PEeIIeHUH NMPOo0JIeM COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Ul COBPEMEHHON LIMBUIIM3ALMU: 00€CIIeUeHUs] HOBOTO
YPOBHSL DPa3BUTHS MEIULMHBL, CO3JAHUE IEPCHEKTHBHBIX OHUOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHble MpoOJeMbl pa3BUTHs YEJIOBEYECTBA, IIOMCKa IyTed BBIXOAA U3 TIJI00AJBHBIX
9KOJIOTUYECKUX MpoOIeM M oOecneueHusl Nepexofa K YCTOHYMBOMY Ppa3BUTHUIO, PAalMOHAIBHOMY
HCIOJIb30BAHUIO IPUPOIHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OMOJOIMYECKMX 3HAaHUM B IENsAX IOBBILEHUS O0O0Iei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'DaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAJIBHOM
IPaMOTHOCTH 00ydarouuxcs, GopMupyeMoi pu U3y4eHUNONOIIOTUH;

[IOHMMaHUE CYUIHOCTH METOJIOB IO3HAHMSA, MHCIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS JUIs aHAIU3a U OOBSCHEHUs SIBJICHUIN OKpYXArOIEero
MHUpPa U NPOUCXOJAIIMX B HEM M3MEHEHUM, yMeHHe JiesaTh 00OCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE
Hay4yHbIX (PAKTOB U HMEIOIIMXCSA JAHHBIX C LIEIbIO MOJIYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENIBHO MCIOJB30BaTh OMOJIOIMUYECKHE 3HAHMS JUIsl pelieHus mpolieM B
peabHbIX KU3HEHHbBIX CUTYALUAX;

OCO3HAHME IIEHHOCTHM HAy4YHOH JESATEIbHOCTH, TOTOBHOCTh OCYILECTBJIATh IPOEKTHYIO MU
HCCIIEIOBATENBCKYIO AESTEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHMIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HaHUI 110 OMOJIOIMH B COOTBETCTBHH C KU3HEHHBIMHU NOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBbTATBI

MeranpeaMeTHble pe3yabTaThl OCBOGHHs y4yeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUpPOBAHHMS ~ MHUPOBO33PEHUS  OOYYaIOIIUXCS  MEKIUCUUIUIMHAPHBIE
(MexnpeaMeTHbie) OOIIeHAyYHbIE MOHATHS, OTPAXKAIOUIUE IETOCTHOCTh HAYYHOM KapTHHBI MHpa U
crnienn(uKy METOI0B TIO3HAHMSI, UCIIOJIb3YEMBIXB €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHsl, SIBIICHHE,
mporecc, CcUcTeMa, HaydyHbId (akT, NOpPUHIUIN, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieloBaHne, HaOIIoeHNe, W3MEpPEeHHE, HKCIEPUMEHT U JpPYrue); YHUBEpCaJbHbIC YueOHBIE
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nericTBuUs (M03HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYISATHBHBIE), oOecrednBaromue GopMrupoBaHue
(GYHKIMOHATBPHOH TPAaMOTHOCTH M COLMAIBHOW KOMIIETEHIMM OOYdYalolmMXCsl; CIOCOOHOCTh
o0yJaromuxcss HMCIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUITMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCAJIbHBIC YUeOHbIE ICHCTBHS B MO3HABATEIBHON M COLIMAIBHOM MPAKTHKE.

B pesynbrare wu3ydeHuss OWOJOTMH Ha YypPOBHE CpeaHEro oOmiero oOpa3oBaHUs Y
oOyuaromerocss OyayT CGOPMUPOBAHBI TO3HABATEIbHBIC YHHBEpPCAIbHBIC YyUeOHBIC JICHCTBHSI,
KOMMYHHMKATUBHBIE YHUBEpCAJIbHbIE y4EOHbIE IEHCTBUS, PErYISITUBHBbIE YHUBEPCAJIbHBIE ydeOHbIE
HeﬁCTBHﬂ, COBMCCTHAA ACATCIIBHOCTD.

Ilo3naBaTebHBIC YHHBepcalbHbIe y4eOHbIe NelicTBUS
Ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSATEJIBHO  (pOPMYyIMpOBaTH M AKTyaIU3UpoBaThb MpoOJieMy, paccMaTpuBaTrh €€
BCECTOPOHHE;

UCIO0JIb30BAaTh MPU OCBOEHUU 3HAHUN MPHUEMBI JIOTMUECKOTO MBIIUJICHUs (aHaiu3a, CHUHTE3a,
CpaBHEHUs, Kiaccudukanyuy, 00001IeHNs ), paCKPbIBATH CMBICI OMOJIOTMYECKUXTOHATHH (BBIAEIATh UX
XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C APYTUMU NOHATUSIMU);

OTIPEENATh LEeNH JAESITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH UX JOCTHUXKEHUS, COOTHOCHUTH
Pe3yNbTaThl IEATEIBHOCTH C MOCTABIEHHBIMU LIETISIMU;

MCI0JIb30BaTh OUOJIOTUYECKUE MOHATHS U1 00bsICHEHUS (AaKTOB U SIBIICHUHN KUBOUIIPUPOIBL;

CTPOUTH JIOTMUECKUE pacCyXJeHus (MHIYKTUBHbBIE, IEIYKTHBHBIC, 10 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B PAaCCMATPUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJICNIbHBIE CpPEICTBAa ISl MPEACTABICHMUS CYIIECTBEHHBIX CBs3eH H
OTHOLIEHUH B H3ydaeMbIX OHMOJOIMUECKHMX OOBEKTaX, a TakkKe IMPOTUBOPEYUH Ppa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HTHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH PEIIEHUs MpoOJIeMBbl ¢ y4ETOM aHajIM3a HMMEIOIIMXCS MaTepUAIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIETEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIEJSIM, OLIEHUBATh
PHUCKH MOCIIEACTBUH 1EATEIBHOCTH;

KOODAMHUPOBaTb M  BBINOJHATH pPAabOTy B  YCIOBHUSX pPEAIbHOTO, BHUPTYaJbHOIO H
KOMOHMHUPOBAaHHOTO B3aMMOJAEHCTBUS;

pa3BuBaTh KPEATUBHOEC MBIINIJIICHUE ITPHU PCHICHUN ) KU3HCHHBIX HpO6HCM.

Ba3oBble ucciiefoBare1bcKue AeiicCTBUA:

BJIQJIeTh HABBIKAMHU Y4E€OHO-UCCIEIOBATEIbCKON M IPOEKTHON JeATEIbHOCTH, HaBbIKAMU
paspelieHus MpoojeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
peleHus MPaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3InYHbIX METO 0B MTO3HAHHUS;

UCIOJb30BAaTh pa3jIMYHbIC BUIBl JEATEIBHOCTH IO IOJY4YEHHIO HOBOIO 3HAHUS, €ro
MHTepHpeTauy, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B YUEOHBIX CUTYAIUSAX, B TOM YHUCIEIPH CO3JJaHUU
y4EOHBIX U COLIMATBHBIX MIPOEKTOB;

¢dbopMHUpOBaTh HAYYHBIH THUIl MBIIUICHUS, BJaJeTh HAYYHOM TEPMUHOJOIMEH, KIIOYEBBIMU
MOHATUAMH U METOJAMU;

CTaBUTH U (pOpMyNHUPOBaTh COOCTBEHHBIE 33 Jaul B 00pa30BaTEIbHON AEATEIbHOCTUH KU3HEHHBIX
CUTYaLUsX;

BBISABJIATh IIPUYUHHO-CIICACTBEHHBIE CBS3M U aKTyaJIM3UPOBATh 3aJady, BBIIBUIATh TMIIOTE3Y €€
pelieHus, HaXOAUTh apryMEHThl Ul JOKAa3aTelbCTBA CBOUX YTBEPXKICHUH, 3a[1aBaTh IapaMeTpbl U
KPUTEpUU PELICHUS;

AQHAJIM3UPOBATh IIOJTYYCHHBIE B XOJ€ PELICHUs 3aJa4M PE3yJbTaTbl, KPUTUUYECKU OLIEHUBATh UX
JOCTOBEPHOCTD, ITPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSAX;

JaBaTh OLIGHKY HOBBIM CHUTyallMsM, OLIEHHBAaTb MNPUOOPETEHHBIA OIBIT; OCYIIECTBISAThH
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IeJICHAPABJICHHBIH MTOMCK IEPEHOCa CPEJCTB M CIIOCOOO0B ICHCTBHS
B IPO(heCCUOHATIBHYIO CPELY;

yMETh  TIEPEHOCUTh  3HAHHWS B TI03HABATEIHHYIO U TPAKTHYECKYIO obnactu
KUBHCACATCIIbHOCTH,

YMETb UHTEIPUPOBATh 3HAHMSI U3 Pa3HbIX MPEAMETHBIX 00JacTei;
BBIJIBUTaTh HOBBIE UJIEU, ITPEIIAraTh OPUTHHAIbHbBIE IOJXO0/IbI U PELIEHUS], CTABUTHIPOOIEMBI U
3a/1a4y, JOIYCKAIOIIUE AIbTEPHATUBHBIC PELICHUS.

Pa6ora ¢ nundgopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(opMaImu (TekcTe yueOHOTO Mocooust, HaydHO-
MOMYJISIPHOM JUTEepaType, OMOJIOrMYECKUX CIIOBApSIX U CIIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX,
B MHTepHeTe), aHanu3upoBaTh MH(DOPMALIMIO PA3IMUHBIX BUJIOB U (JOPM MpPEACTaBIECHUS, KPUTUUECKH
OILICHUBATh €€ TOCTOBEPHOCTh UHEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl W TNPUMEHATh PA3IUYHBIE METOJbl MpPU IIOUCKE M OTOOpE
OrosIornuecKo MHPpOpMaIUU, He0OOXOMMOM JIJIs1 BBITIOJIHEHUS YICOHBIX 3a7a4;

MpUOOpeTaTh  OMBIT  HCIOJIb30BaHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (JOpMY IpeICTaBIeHHs] OHOJOrnYecKoi nH(popManuu
(cxembl, rpaduKy, TarpaMMsbl, TaOJIUIIBI, PUCYHKHU U APYTroe€);

WCIIONIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CpeACTBa MpH paboTe ¢ OHOJOTHYECKOU
nHpopmalyend: NPUMEHATh XUMHUYECKHe, (U3NYECKHEe U MaTeMaTUYecKue 3HaKh M CUMBOJIBI,
dhopmyisl, a0OpeBHATYpPy, HOMEHKIIATYPY, UCII0JIB30BATh U MPE0OPa30BhIBATH3HAKOBO-CHMBOJIMUECKHE
CpeICTBa HAarJsAHOCTH;

BJIaJIETh HAaBBIKAMU PACIO3HABaHUS M 3alIUThl HHPOpMAIUK, UHPOPMAILIMOHHON 0€301MacHOCTH
JTUYHOCTH.

KomMMyHMKaTUBHbIE YHUBeEpPCAJbHbIe y4eOHbIe JeiCTBHS

Oo0umenne:

OCYILIECTBIISITh KOMMYHHUKAllUM BO BceX cdepax >XKHU3HU, aKTHBHO Yy4acTBOBAaTh B JHAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY oOCykJIaemMoil Tembl (yYMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJEHHUS OTHOCHTEIHHO BBINIOJIHEHUS IMpe/yilaraéMod  3ajaud, VY4YUTHIBaTh HMHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYrUX YYACTHUKOB AUATIOTA WIH TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIIEHUS, MOHUMATh 3HAUYEHHUE COLMAJIbHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYallMi, yMeTh CMAr4aTth KOHQIMKTHI M BECTH
MIEPETOBOPHI;

BIIAJIETh PA3NUYHBIMU CIIOCOOAMU OOILIECHUS U B3aMMOJICHCTBHS, MOHUMATh HAMEPEHUS APYTrux
JMIOJIe, TPOSIBISATh YBXKUTEIHHOE OTHOLIEHHE K COOECeIHUKY U B KOPpPEKTHOH Qopme
(bopMynTHUpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIXCPE/CTB.

CoBMecTHaAsI AeSITEeJIHLHOCTh:

MMOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U HHINBUAYAbHON paOOTHINPU PEelIeHUU
Ouonormdeckoi mpoOiemMbl, OOOCHOBBIBATH HEOOXOJMMOCTh MPHUMEHEHHUs TPYMIOBBIX (GOpM
B3aUMO/ICHCTBUS NIPU PEIICHUU y4eOHOU 3a/1auH;

BBHIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX [EHCTBUU ¢ Y4€TOM OOIIUX HWHTEPECOB M
BO3MOYKHOCTEH Ka)kIOI'0 WIEHAa KOJUIEKTHUBA;

MPUHUMATD LN COBMECTHOM JeATeIbHOCTH, OPraHM30BBIBATh U KOOPAMHUPOBATH ACHCTBUS T10
e€ JOCTHIKEHHUIO: COCTABIIATH IJIaH JEWCTBUM, paclpeiesaTh PO ¢ y4ETOM MHEHHUH YYaCTHHKOB,
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00CyX/1aTh pe3yabTaTbl COBMECTHOH paboThI;

OLICHMBATh KAyeCTBO CBOETO BKJIAJa M KaKJOTO yYaCTHMKA KOMaHJbl B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeniaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUAEU C MO3UMLUUU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMUYECKOE IOBEICHUE B Pa3IMUHBIX CUTYyalMsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHble YHMBepcaJibHble yueOHblIe JelHCTBUSA

Camoopranu3anus:

HCI0JIb30BaTh OMOJIOTUYECKHE 3HAaHUS ISl BBISBICHUS NPOOJEM U UX PEIICHUSB )KM3HEHHBIX
1 y4eOHBIX CUTYALIMSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN IIE€JIEBbIE U CMBICIOBBIE YCTAaHOBKU B CBOMX
JEUCTBUAX M TMOCTYNKaX MO OTHOUIEHHID K XWUBOW MPUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JEATENIbHOCTD, BBISBISATH MIPOOJIEMbI, CTABUTh
1 (GopMynupoBaTh COOCTBEHHBIE 33J]a4ul B 00pa30BaTEeNIbHOM AEATEIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pelIeHHs MpoOieMbl ¢ Y4ETOM MMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HaHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH3A PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO IIHPOKOW SPYIAUIIMU B Pa3HBIX 0OJACTAX
3HaHUH, TOCTOSIHHO TIOBBINIATH CBOW 00pa30BaTENbHBIN M KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB 1IEJISM;

BIIaJIETh HaBBIKAMH TO3HABATEIbHOM pedIeKCUU KaK OCO3HAHHS COBEPILIAEMBIX IEHCTBUN U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3Yy/bTaTOB U OCHOBAaHUM, MCIOJB30BaTh MPUEMBI pediaexcuu ams
OIICHKHU CUTYalluH, BIOOpA BEPHOTO PEIICHHUS;

yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMAThH PEIIECHUS MO0 UX CHIKEHUIO; IPUHUMAThH

MOTHBBI U apT'yMEHTHI APYTUX MIPH aHAIIN3€ PE3yIbTaTOB ACITEIbHOCTH;

IIpunsitue cedst U APyrux:
MIPUHUMATD ce0sl, TOHUMasl CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apT'yMEHTHI APYTUX NP aHAIIM3€E Pe3yAbTaTOB IEATEIIbHOCTH;IPU3HABATH
CBOE IIPaBO U NPABO JPYTUX Ha OIIMOKHY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIMU IPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3ynbTaThl OCBOEHHUS cojep)kaHusi ydyeOHoro mpenmera «buonorus» Ha
yriyOJ€HHOM YpOBHE OpHEHTHPOBaHBI Ha obOecrieueHue MNpOoPHILHOrO OOy4deHHs OO0YJaroLIuXcs
o6uonornu. OHM BKIIIOYAIOT: cHelu@uueckre JUisi OMOJIOTUM HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JEUCTBUI MO OCBOEHHUIO, MHTEPIpETallMd W MpeoOpa3oBaHUIO 3HAHUHM, BHJIBI JEATEIBHOCTH 110
MOJIydeHUIO HOBBIX 3HAHUM M WX MPUMEHEHUIO B pA3JIMYHBIX YYEOHBIX, a TaKXkKe B peabHBIX
KU3HEHHBIX cuTyalusax. [IpenMeTHble pe3yapTaTsl MPEACTaBICHBI IO TOJAM U3yUEHMSL.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHHUs yueOHOro npeamera «buosorus» B 10 kiacce
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JIOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCT€ M pPOJIM OMOJOTHH B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B TMO3HAHHHM 3aKOHOB HPUPOIBI U PELICHUU
npoOsieM panMOHAIBHOTO MPHUPOJIOTIONB30BaHMs, O BKJIAIE POCCHUCKUX U 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMON OMOJIOTMYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroline
OMOJIOTUYECKHE TEPMHHBI M TOHATHS (KWU3Hb, KIJIETKA, OpraHW3M, MeTaboJI3M, TOMEOCTa3,
CaMOpEeryJIslts, CaMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT U  pa3BUTHE),
OHOJIOTHYECKHE TEOPUU (kmeTouHas teopus T. IlIBanna, M. Ilneiinena, P. Bupxona,
XpoMocoMHasi Teopusi HacieactBeHHocTH T. Moprana), ydenuss (H.M. BaBumoBa — o ueHtpax
MHOT00Opa3usi U NPOUCXOKJEHUS KyJIbTYPHBIX pAacTE€HUi), 3aKOHbI (eIMHOOOpa3usi TMOTOMKOB
IIEPBOTO ITOKOJICHMS,

pacIleneH s, YUCTOThl raMeT, He3aBUCUMOI0 HacienoBaHus I'. MeHens, roMoJIorMueckux psaoB B
HacnencTBeHHoU n3menunBocty H.W. BaBuiosa), npuHIUNBI(KOMIIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMHU METOJaMH Hay4YHOTO MO3HaHMSA, WCIIOJIb3YEMBbIX B
OMOJIOTUUECKNX  HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OMHCaHWE, W3MEpEHHUe, HaOII0JCHUE,
9KCIEPUMEHT);

YMEHHE BBIIENATh CYINIECTBEHHBIC TPU3HAKU: BHPYCOB, KIETOK IIPOKAPUOT M DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM 4YHCIE OakTepHii, TpuOOB, pacTEHHIA,
KMUBOTHBIX M YEJIOBEKa, CTPOCHUSI OPTaHOB M CHCTEM OPIraHOB PACTEHH, IKMBOTHBIX, YEJOBEKa,
MPOIECCOB JKU3HENEATEIFHOCTH, MNPOTEKAOIIUX B OPraHU3Max pacTeHWi, )KMBOTHBIX M YEJIOBEKa,
OMOJIOTMUECKHX TIPOIIECCOB: OOMEHa BeIeCTB (METabOIM3M), TPEBPAIICHHUS SHEPTHH, OpOXKEHUS,
aBTOTPO(PHOTO W TETEPOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meho03a,
raMeToreHesa, SMOpPHOTreHE3a, MOCTAIMOPHOHAILHOTO Pa3BUTHS, PA3MHOXKCHHS, WHAWBUIYAIEHOTO
pa3BUTHS opraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS TEHOB, T€TEPO3UCca, HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBAaTh B3aWMOCBSI3M MEXKAY OpraHOWIAMH KIETKH W UX (YHKIHIMH,
CTPOCHHEM KJICTOK Pa3HbIX TKaHEH W WX (PYHKIUSAMH, MEXIy OpraHaMH M CHUCTEMaMHU OpPraHoOB y
pacTeHuii, )KUBOTHBIX M YEJIOBEKa U WX (PYHKIUSIMH, MEXKJTY CUCTEMaMHU OPraHOB M MX (YHKIHUSIMHU,
MEX]ly dTarlaMi OOMEHa BEIECTB, 3TallaMH KJICTOYHOTO IMKJIA M JKM3HEHHBIX IHMKJIOB OPraHU3MOB,
dTanaMu SMOPHOHAIBHOTO PAa3BHTHUS, TCHOTUIIOM U (PEHOTHIIOM, (CHOTHIIOM M (aKTOpaMU CPEJIbI
0o0UTaHu,

YMEHHUE BBISBJIATH OTJIMYMTEIBHBIC TPU3HAKK JKHBBIX CHCTEM, B TOM YHCJIEC pACTCHUH,
KHUBOTHBIX U YEIIOBEKA;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIIHUE apryMEHThI, OHOJIOTHYECKYI0 TEPMHUHOJIOTHUIO U
CHMBOJIMKY JIJISl IOKA3aTeIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX CHCTEMATHYCCKHUX TPYIIIL,

yMEHHE pelllaTh OWOJOTMYECKHE 3a/1a4yd, BBISBISATH MPHUUYMHHO-CIICACTBEHHBIC CBSI3H MEXKIY
UCCIICIyeMbIMU OHMOJIOTHYECKUMHU TPOIECCaMU U SIBIICHHMSIMH, JeJIaTh BBIBOJBI W IPOTHO3bI HA
OCHOBAHUU TIOJy4YEHHBIX PE3YJILTATOB;

YMEHHE BBITIOHSITH TA0OpaTOpHBIE U MPaKTUUYECKHe padOoThl, COOMIOAATh MpaBuia Mpu padboTe C
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIABUTATH THIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIBHBIMHU CPEICTBAMH, POPMYITHUPYS
1[eJTh UCCTIEI0BaHUs, aHATM3UPOBATh MOJTyYEHHBIE PE3YAbTAThl U JAENaTh BHIBOJIBI;

YMEHHE YYacTBOBaTb B Yy4eOHO-HCCIIEOBATENLCKOM paboTe MO OWOJIOTHUH, SKOJOTHH H
MEIHIIMHE, TMPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJUYHO MPEICTABISTH
MOJIy4YEHHBIE PE3yAbTaThl HA YYCHHUECKUX KOHPEPEHITUSX;

YMEHHUE OIICHMBATh 3TUYECKHE ACMEKThl COBPEMEHHBIX HCCIIEOBAaHUI B 001acTH OHMOJIOTUU U
MeAULUHBI (KIOHUPOBAHHUE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAINPABIECHHOE M3MEHEHHE IeHoMa M
CO3/1aHNE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHUE OCYIIECTBIIATH OCO3HAHHBIM BbIOOp Oyaymiei mpogeccnoHaIbHON NEATEILHOCTH B
obnactu OWOJIOTUH, MEIWIIMHBI, OMOTEXHOJIOTHH, BETEPHHAPHUH, CEIIbCKOTO XO3SUCTBA, MHUILEBOMN
MIPOMBIIIJICHHOCTH, YIIIyOJIsTh IMO3HABATENbHBIA MHTEPEC, HAPABICHHBIA HA OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH HMPO(ecCud U MPOJOKEeHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHM3aLUsIX
CpenHeronpo(ecCHOHAIBHOTO U BBICIIEro 00pa3oBaHusl.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTro npenmMera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE€ M POJH OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHUpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KApTHHBI MHPA,B IO3HAHUHM 3aKOHOB
MPUPOJABI M PEIIEHUH 3KOJOTMYECKHX MpOOJieM 4YeIOBEYeCTBA, a TAKXKE B PELIEHUU BOIPOCOB
paMoOHATFHOTO PUPOAOTIONIH30BaHUs, M B (POPMUPOBAHHIH IICHHOCTHOTO OTHOIICHHUS K TPUPOJIE,
oOLIECTBY, 4YEJOBEKY, O BKJIaJ€ POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OUOJIOrUH;

YMEHHE BIAJETh CUCTEMON OHOJIOTMYECKUX 3HAHWMM, KOTOpas BKJIIOYAET OMpENENICHUs U
MOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIOMINX OHOJOTMYECKHMX TEPMHHOB ¥ TOHATHH (BUJ,
sKocucTeMa, Ouocdepa), Owomornueckue Teopur (dBoroIMOHHAs Teopus Y. JlapBuHa,
cUHTeTHYecKass teopust sBomoonuu), ydeHus (A.H. CeepuoBa — 0 MyTIX M HaIlpaBICHUIX
ssostonnn, B.U. BepHaackoro — o 6mocdepe), 3akoHbI (reHeTHYecKoro paBHOoBecus Jx. Xapau u
B. Baitnb6epra, 3apomsrmeBoro cxoactBa K.M. bapa), mpaBuna (Munmmyma FO. Jlubuxa,
AKOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. I'unbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJAaMU HAyYHOTO I[IO3HAHUS, HCIOJb3YeMbIMU B
OMOJIOTMYECKUX MCCIECOBAaHUSAX JKUBBIX OOBEKTOB U HKOCHUCTEM (OMHCAHHME, HW3MEpEHUeE,
HaOJI0/IeHNE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBIICHUS M OLIEHKH AaHTPOINOTEHHBIX M3MEHEHHWIl B
MIPUPOJIE;

YMEHHE BBIACHATh CYIIECTBEHHbIE MPHU3HAKU: BHUAOB, OHOTEOIIEHO30B, 3KOCHUCTEM U
onocdeppl, CTaOMIU3HPYIOMIETO, JBIXKYIIETO ¢ Pa3phIBAIONIETO ECTECTBEHHOTO OTOODA,
AIJIONATPUYECKOTO U CUMIATPUYECKOTO BUI000pa30BaHUSL, BIUSHUS JABIKYLIUX CHJT SBOJIIOIMH Ha
reHo(oH]] TOMyNSALUU, TNPUCHOCOOIEHHOCTH OpPraHU3MOB K Cpelae OOWUTaHus, YepeqoBaHUs
HaIpaBJICHUH HBOJIIOLIMU, KPYTOBOPOTA BEUIECTB U MOTOKAYHEPTUU B SKOCHCTEMAX;

YMEHHE YCTaHaBIUBATh B3aUMOCBSI3M MEXK]Y MPOLIECCAaMU 3BOJIOIUH, JABIKYLUIUMU CHIIaAMU
aHTPOIOreHe3a, KOMIIOHEHTaMU Pa3IMYHbIX JKOCHCTEM W IMPUCHOCOOJECHUSIMU K HHUM
OpraHU3MOB;

YMEHHE BBISBISATh OTIMYUTENbHbIC MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCT BUIOB K
cpene oOuTaHus, aOMOTUYECKUX U OHMOTUYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHH B 9KOCHCTEMAaXCBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIUE APTYMEHTHI, OMOJIOTHMUYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIUKY JUIsl JI0Ka3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX

CHCTEeMaTHYECKHUX TPYIII, B3aUMOCBS3H OPTaHU3MOB M Cpe/ibl OOMTaHUs, €IUHCTBA YEIOBEYECKUX
pac, HEOOXOJMMOCTH COXpaHEHUS MHOTooOpa3usi BHUJOB U DKOCHCTEM KaK YCJIOBHUS
COCYIIIECTBOBAHHS TIPUPOJIBI M YETIOBEYECTBA;

yYMEHHE pemaTh OMOJIOTMYECKHE 3a]aul, BBISBISTH MPUYMHHO-CICACTBECHHBIE CBS3H MEXIY
UCCIIeyeMBIMH OHOJIOTHYECKUMH TPOLIECCAMU U SBJICHUSMHM, JEJIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHHH TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATh J1a0OPATOPHBIE M TNPAaKTUYECKHe paboThl, cOoOMOIaTh MpaBWiIa TpPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIIBUTAaTh THUIIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIBHBIMU CpEICTBAMHU,
(bopMynHpys LIeTh UCCIIEIOBAHMUS, aHATM3UPOBATh OJTYYSHHBIE PE3yIbTaThl U JeTaTh BBHIBOIbI,

YMEHHE YYacTBOBaTh B y4eOHO-HCCIIEIOBATENbCKOM padOTe MO OHMOJIOTHH, SKOJOTHU U
MEIULMHE, TMPOBOAMMONH Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M IyOJIMYHO MPECTABIATH



MOJIyYCHHBIE PE3YNIbTAaThl HA YUCHHUECKUX KOH(PEPEHIINSAX;

YMEHUE OLEHHUBAThb TIUIIOTE3bl M TEOPHUM O TPOUCXOXKICHHM JKM3HHU, 4YEJIOBEKa U
YeJIOBEUECKMX pac, O MPUYMHAX, IMOCIEACTBUSAX M CIOCO0AaX MPEJOTBpAIIEHUS TJI00AIBHBIX
W3MEHEHHUI B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BbIOOp Oymaymieil mpodeccuoHambHON AEATENBHOCTH B
o0iacTi OMOJIOTHH, SKOJIOTUH, MPUPOIONOIB30BAHUS, MEIUIIMHBI, ONOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOIO XO3SMCTBA, IHIIEBOM IPOMBIIIJIEHHOCTH, yri1yonaTh
ITI03HABATEJIbHBIN UHTEpPEC, HaIpaBJIEeHHbIH Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun W MPOJOJDKEHHE OWOJIOTHYECKOro 00pa3oBaHMs B OPraHM3alUsAX —CPEIHETO
po(heCCHOHATFHOTO M BBICIIIETO 00pa30BaHuUs

TEMATUYECKOE IIVTAHUPOBAHMUE

KJIACC
KomnaectsBo
HauMmenoBanue pa3aeiios u 1acop ONCKTPOHHBIC
Ne i/t TeM IIDOrDAMMEL P JlaGopatop | (udpoBbie)
porp Bcero HBIC 00pa3zoBaTebHBIC PECYPCHI
paboThl
1 buonorus xak Hayka 1 bubmorexa [TOK
https://m.edso00.ru/7f413368
bu6mmoreka [IOK
2 JKuBBIE CHCTEMBI M UX U3YYCHHEH 2 https://m.eds00.ru/7f413368
3 Buonorus knerku 2 bubmmorexa LIOK
https://m.edso0.ru/7f413368
4 XuUMHUYecKass OpraHu3arus KICTKA 10 1 https:/ /rﬁi%?(/)lgTreuIﬁ fglllO;é 68
bubnuoreka IHOK
5 Crpoenue 1 GyHKIMM KIETKH 8 3 https://m.edsoo.ru/7f]4_1[13368
6 OOMeH BelecTB U IPEeBpaIllCHUE 9 bu6mmoreka [JOK
SHEPI'HHU B KJIETKE https://m.edsoo.ru/7f413368
7 HacnencrBennas napopManus u 9 bu6mmoreka [JOK
peanu3aius eé B KIETKE https://m.edsoo.ru/7f413368
. bu6mmoreka [JOK
8 IKH3HEHHBIH KT KIICTKH 6 https://m.edso0.ru/7f413368
9 CTPOEHUE U ®YHKIINU 17 2 bubmuoreka [JOK
OPI'AHU3MOB https://m.edso0.ru/7f413368
10 PASMHOXEHUWE U PASBUTHUE 8 bubmuoreka [JOK
OPI'AHI3MOB https://m.edso0.ru/7f413368
I'enernka — Hayka o BuGmuorexa [IOK
11 HaCJIEACTBEHHOCTH U U3MEHUYUBOCTH 2 1 https://m.edsoo.ru/7f413368
OpraHU3MOB T '
12 3akoHOMepHOCTH HacneacTBeHHoctu | 10 2 https:/ /rﬁi%?é?ﬁﬁ? ];[:?31; 68
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 2 bubnmoreka [JOK



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

https://m.edso0.ru/7f413368

14 T'eneTuka uenoBeka bubnmorexa LIOK
T https://m.eds00.ru/7f413368
bubnuoreka [IOK
15 Cenexips OpraHMsMOB 1| https://m.edsoo.ru/7f413368
bu6mmoreka [{OK
16 bHOTEXHONOTHH https://m.edso0.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 102 12

[TPOTPAMME

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACCA YIJYBJEHHBIA YPOBEHbD

Ne HaunmenoBaHnue Tem Komma Jabopa DNIeKTPOHH
/T y4eOHOTO TIpeIMeTa €CTBO TOpHbIE bIe (1H(POBEIC)
4ACOB paGoTHI 00pa3zoBaTebHBIC
pecypchl
brosorus kKak KOMIUIEKCHAs HayKa |
L KaK 9acTh COBPEMEHHOTO OOIIIeCTBA 1
JKuBBIe cCCTEMBI I CBOMCTBA
2. 1
YpoBHeBas opraHu3aius KHBbIXCUCTEM
3. 1
Hctopust OTKpBITHS UU3yUCHUS
4. kietku. Kinetounas reopust 1
MeTo1bl MONEKYJISIPHOU U
5. KJIETOYHOM OMOJIOrUHU 1
6. XuMuueckuii cocras KieTtku. Boma u |1
MHHEPAJIbHBIE BEIIECTBA
7. Bona 1 MuHepaibHbIC BEIIECTBA 1
OpraHudeckre BenecTBa KICTKH —OeIKn
8. 1
JlaGopaTopHas paboTa
. «O6HapyxeHne OeNKOB C TOMOIIIBIO 1 1
KaueCTBEHHBIX PEaKIUii»
10. | Opranuueckue BemecTBa KieTku — |1
YTJIEBOJIBI
11. | Opranuueckue BemecTBa KieTku — |1
JIATUIBI
HyxnennoBbie kucnotsl. CTpoeHHE U
12. ¢byuxmun JJHK, PHK1 1
ATD
13. 1



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

00001eHre TeEMbI «XUMUAYECKas

14. OpraHu3aIus KICTKN»
MeTo 16l CTPYKTYPHOU OHOJIOTUI
15.
Tunel knerok. IIpokapuornueckas
16. | xnerxa
CrtpoeHnue s3yKapuoTHYECKOM KIIETKH.
17. [ToBepXHOCTHBIMANIAPAT KIETKH
Crpoenue
18. JYKapHOTUYECKOMKIIETKH
Knerounas mem6pana
19.
[uTomna3zma n e€opraHou bl
20.
JlabopaTtopHnas pabota «VccnenoBanue
21| mnasmommsa n JIeTIIIa3MOJIH3a B
PaCTUTEILHBIX KIIETKAX)
HemeMmOpanHbie opranou/ sl
22. | xnerkn
Crpoenue u pyHKuMUsIpa
23.
CpaBHUTENbHAS XapaKTEPUCTUKA
24. | KJeTok 3yKapHoT
JlabopaTopHast pabota
25. | «(3yueHwe CTpOEHHS KIETOK
Pa3IUYHBIX OPraHU3MOBY
O6o06menue tembl «CTpoeHHE
26. | u QyHKUMH KIETKH»
OOMeH BelecTB —MeTad0In3M
27.
JlaGopaTopHas paboTa
28. | «M3yuenue hepMEHTATHBHOIO
pacliernieHus HepoKcHuia
BOJIOPO/1a B PACTUTEIIBHBIX U
KHUBOTHBIX KIIETKaX)
29. | ABTOTpO(HBIN TUIIOOMEHA BELECTB.
30. | ABTOTpOoHBIH THUI OOMEHa BEIIECTB.
dorocuHTE3
31. | XemocuHTe3
DOHepreTnyeckuiioOMeH —
32. | amccuMumnSIHs
JlaGopatopHas paboTa
33. | «CpaBHenue mporeccoB GpPOKEHHS U
JIBIXQHUSI
34. | Peakiuu MaTpUYHOTOCHHTE3A




35.

Peaknuu MaTpuyHOrOCUHTE3A

36. | Cunte3 Oenka
Pemenue 3a1a4y Ha cuHTE3 O€nKa
37.
Pemenue 3a1auy Ha cuHTe3 O€nka
38.
MexaHu3Mbl
39. HKCTIPECCHUHU TEHOB
40. | OCHOBBI BUPYCOJIOTHH.
41. | .MudopmarnmonHas 61oJorus
JKU3HEHHBIN IIUKIT KIETKA
42.
Martpuunsiii cuare3/JHK.
43.
44, | JleneHue KJIETKA —MUTO3
Perynsauus
45. | KU3HEHHOTO LKA KIETOK
O0600menne TeMpl «OOMEH BEMIECTB U
46. MIPEBPALEHUE SHEPTUN
OpranusM Kak eJMHOEIEN0e
47.
Tkanu pacTeHuit
48.
JlaGopaTopHas paboTa
49. «M3yuenue TkaHel pacTeHU»
TkaHu )KUBOTHBIX HUETIOBEKA
50.
JlaGopaTopHas paboTa
ol. | «M3ydeHue TKaHEH KMBOTHBIX
52. | Opranbsl. CuCTEMBI OPraHOB
53. | Omnopa Tena opraHu3MOB
54. | JIBuKeHHe OpraHu3MoB
55. | Tpancnopr BeliecTBy OpraHu3MoB
56. | Tpancmopt BeliecTBy OpraHu3MoB
57. | Belenenue yopranuzMoB
3amuTa y OpraHu3MoB
58.
PaznpaxxumocTbu perynsus
99. | yopraausmMos
60. | PopMbI pa3MHOKEHHUSIOPTaHH3MOB




61.

[TonoBoe pa3mHOxkeHue.Meiio3

62. | ITonoBoe pazmHOxeHue.Meiio3
I'amerorenes. OOpa3oBaHue U
63. | pa3BuTHE IONOBBIXKIETOK
MUKpOTIpernaparax
JlaboparopHas padota «/3yuenune
64. | crpoeHns MOMOBBIX KIETOK HA TOTOBBIX
MUKpOTIpernaparax
65. | HnuBHyalbHOEPA3BUTHE OPraHU3MOB
66. | OHTOTCHE3
67. | PocTt v pa3BUTHEIKUBOTHBIX
BrisiBiieHHE TPU3HAKOB CXOACTBA
68. | 3apopimieil TO3BOHOYHBIX JKUBOTHBIX
PasMHOXkeHUE u pa3BUTHE pacCTEHUN
69.
JlabopaTopHas paboTa
70. «CTpoeHune OpraHoB pa3MHOKECHUS
BBICIIIMX PACTCHHIN»
O6061menue Tembl «PazMHOXKeHUE U
1 pa3BUTHE OPraHU3MOBY
72. | UcTtopusi CTaHOBJEHUS ¥  Pa3BUTHUSA
TeHETHKHU KaK HayKu
73. | OCHOBHBIE OHSTHS UCUMBOJIbI TEHETUKHU
3aKOHOMEpPHOCTHUHACIIEIOBAHUS
74. | mpusnakoB. MoHOrHOpUIHOE
CKpeIllBaHHE
Pemenue 3agay Ha
75. | MOHOTHOPHIHOTOCKPEIIHBAHS
AHaNM3UpYyOIIeecKpEeIIMBaHHe.
76. | HemomHoe TOMHHMpPOBAHUE
JurulpugHoeckpenuBaHue
77.
Pemenue 3a1au Ha nuruOpuaHOE
78. CKpeIllBaHHE
CuemieHHOE
79. | HacmemOBaHMENPH3HAKOB
XpoMOCOMHasi TEOPHs
80. HACJIEJICTBEHHOCTH
Pemenue 3a1au Ha ClETICHHOE
81. HacJIeIOBaHUE MMPU3HAKOB
I'eneTuka nona
82.

83.

Pemenue 3aa4 Ha 'CHCTHUKY I10J1a




I'enoTun Kak 1€I0CTHAS CUCTEMa

84.
Pemenne 3amau
85.
Pemenune 3amau
86.
M3MeHYnBOCTD IPU3HAKOB.
87. BunrsimsmenunBocTu
Mo mndukannoHHASU3MEHIUBOCTh
88.
JlabopaTtopHnas pabota «VccnenoBanue
89. 3aKOHOMEPHOCTEM MOTU(DUKAITMOHHON 1
n3MeHunBoctTu.lloctpoenue
BApUAIIMOHHOTO Psijia U BapUAIMOHHOM
KPHUBOW»
T'enoTunmaeckas
90. H3MEHUYHBOCTb.
KoMOnHaTHBHASIM3MEHYMBOCTh
MytanroHHasi U3MEHYUBOCTbD.
91. | 3aKOHOMEPHOCTH MYTAIIHOHHOTO
nporecca. JNMUreHeTUKA
T'enetuka yenoBexa.MeToabl
92. MEIUIMHCKON F'eHETUKHU
JlaGopaTopnasi pabora
93. «CocraBiieHUE U aHAIU3 POJIOCIOBHOMN
O0o00menue TeMbl «I eHeTHKa
94,
OCHOBHBIE TTOHATHS
95. CEJIEKLIMU
MeToabI ceneKIIMOHHON
96. paboTHI.
CoxpaHenue,u3y4eHue u
97. | ucronp30BaHMe rEHETHYECKUX
pecypcoB
Mertoapl cereKnnoHHON
98. pabotel. COXpaHEHHUE, N3YUCHHUE U
HCIIOJIb30BAHNE TCHETHYCCKUX
pecypcoB
buorexHosorus kak Hayka U 0Tpaciib
99. MIPOU3BO/ICTBA
OCHOBHBIE HaIlpaBJIEHUSI CHHTETUYECKOU
100.| guonorun
Hrorosas pabora
101.
XpOMOCOMHAsI ¥ T€HHAsI MTH)KEHEPUS.
102. MenunuHcKue OHOTESXHOJIOTHH
OBIIEE KOJIMYECTBO 102 "

YACOB I10 ITPOTPAMME




YYEBHO-METOUMYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

1. VYueonuk — TepemoB C.B. IlerpocoB.Il.A. buomorn. 10 xmacc. YrmyOneHHBIN
ypoBeHb. U3natensctBo Muemosuma 2019

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. @denepalibHbIil TOCYJApCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOIO OOIIEro
o0Opa3oBaHUs 10 OMOJIOTHH.

2. [Tpumepnas pabouasi mporpaMmma OCHOBHOTO 00IIIEro 0Opa3oBaHus 10 OMOJIOTUN
(Mocksa. 2021r.).

3. Vueonuk — Tepemon C.B. Ilerpocos.I1.A. buonoru. 10 knacc. YriyOneHHBIH
ypoBeHb. U3natensctBo Muemo3uma 2019

4, Meroaundeckoe nocoodue k yueoHuky Tepemon C.B. Ilerpocos.I1.A. buosorn. 10
Kiacc. YriyoneHHbelii ypoBeHb. U3narensctBo Muemo3uma 2019

5

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.altai.fio.ru/projects/group4/potok 13/site/index.html ITpoekt "Kaneimockorn
ypokoB ouosorun". 2. http://www.college.ru/biology/. OTKpBITEII KOJUIEK: OMOIOTHS. .
WNuTepakTuBHbIE Java-anmieTsl 1 aHUMalMOHHbIE KAPTUHKH 110 6uosoruu. O630p HHTEPHET-
pPECypCcoB 10 OMOJIOTHH.

3. http://nrc.edu.ru/est/. Konueniim COBpEMEHHOTO €CTECTBO3HAHMSL.

4 http://bio.1september.ru/. DnexkTpoHHas Bepcus ra3eTsl «bromorus»

5. http://www.ecosystema.ru/. DKOJOTHUECKHH IIEHTP « IKOCHCTEMAY.

6 http://evolution.powernet.ru/. Teopust 3BOJIONMH KaK OHA €CTh.

7 http://www.biodiversity.ru/publications/. LleHTp oXpaHbl TUKOW TPUPOIBI.

8. http://dronisimo.chat.ru/homepagel/ob.htm O6m1ast Guonorus. B monynspHo#t hopme
M3JI0KEHBIMATEPHAJIBI TI0 Pa3IMYHBIM pa3JiesiaM 00IIei OUOJIOTHH.

9. http://www.kozlenkoa.narod.ru/. Caiit Copocosckoro yuurtenss KO3JIEHKO
Anekcanjp ['puropreBud

10. http://center.fio.ru/method/subject.asp?id=10000811 CereBoe 0ObenMHEHNE
METOJICTOB.

11. http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133 .
Karanoro6pa3oBareinbHbIX peCypcoB 1O OHOJIOTHU

12. http://macroevolution.narod.ru/ . [Tpo61eMbI 3BOIIIOIUH.

13. http://www.bio.msu.ru/101/index.html#main.htm. Ounnansusiii caiit
o6uonorudeckoro akynpreraMI'y.

14. http://charles-darwin.narod.ru/ Yapn3 {apsun. Caiit nocesiaien Yapnsy JapBuny, ero
ouorpapuu HKHUTaM.

15. http://www.iteb.serpukhov.su/scch/Educat.htm Yuensie - qetsam.

16. http://www.wwf.ru/. Bcemupnsiit poun aukoii mpupoasl. C
17. http://www.biolog188.narod.ru/. Caiit yautesnst 6uosoruu A.I1. Tlo3aHskoBa.
18. http://www.eco.nw.ru/ . BuemkonbHas skosorust. CaiiT MeXpernoHaabHOTo

00I11€CTBEHHOT0’KOJIOTMUECKOTO JBHKEHHS "

19. http://www.learnbiology.ru/ - BuptyansHOe 00yueHHE OMOTIOTHI

20. http://school.holm.ru/predmet/bio/ - IllkonbubIi Mup: buosiorus. Karanor
00pa30BaTeNbHBIX PECYPCOBIIO OMOJIOTHH

21.http://catalog.alledu.ru/predmet/bio/ - Bce o6pazoBanue: buonorus. Karanor cchuiok Ha
00pa3oBaTelibHbIC PECYPChI

22. http://www.history.ru/freebi.htm/ - Becrinathbie o0y4aromiue mporpaMMsI Mo
Oouonorun



23. http://www.websib.ru/noos/biologi / - Pazien no 6uonoruun. K

24.http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ - ITyreBoautens "B mupe Hayku"

25. http://nrc.edu.ru/est/r4/ - Buonoruueckast KapTHHA MHUPA.

26. http://www.edu.yar.ru/russian/pedbank/sor_uch/biol/ - bauk nepemnosoro
Me/1IarOTHYECKOTO OTIBITA

27.  http://www.npacific.ru/np/library/publikacii/tokranovl/titul.htm -

28. http://biology-online.ru/

29.  https://resh.edu.ru/

30. http://school-collection. edu.

31.0TkpBITHIN KITacC (ceTeBoe 00pa3oBareabHOe coo0mecTBo) http:// www.openclass.ru/

32. Tleacoser.org http://pedsovet.org/

33.Cetb TBOpUeCKHX yuuteneit http://www.it-n.ru/

34 Unrepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

35.http://www.mon.gov.ru MuHucTepcTBO 00pa3oBaHus U HAyKu

36.http://www.fipi.ru [lopran ®UIIN — OenepanbHblii HHCTUTYT MEIArOTHYECKUX U3MEPEHUH

37.http://www.ege.edu.ru [Topran EI'D (nadopmanmonnoit moaaepxku EID)

38.http://www.probaege.edu.ru [Topran Equnsiii sx3amen

39.http://edu.ru/index.php denepanpusiii moptan «Poccuiickoe oOpazoBaHme»



