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HOACHUTEJBHAA 3AIIMCKA

[Tporpamma no yue6Homy npeamery "buonorus” (aanee - 610I0rUs) Ha yPOBHE CPEHETO
obmiero obpazoBanusi pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O06 obpazoBanun B Poccwmiickoit ®enepanuny, ®I'OC COO, KoHienmuu mpernogaBaHus
ydeOHoro npeaMera «bruonorus» u OCHOBHBIX MOJOXEHUH (eaepanbHON paboyeil mporpamMmbl
BOCIIMTAHUS.

VYueOupiii npeamer «buonorus» yriyonéaHoro ypoBHs wusyudeHus (10-11 xmaccsr)
SIBJIIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTecTBeHHO-HaydHbIE MPEAMETHI.
Cormacio monoxenusm DPI'OC COO mnpodunbHble y4eOHBIE NpEaMEThI, H3y4YaeMmble Ha
yrIIyONnEHHOM YPOBHE, SIBISIOTCA criocoboMm auddepeHnnanun o0ydeHus Ha YpPOBHE CPEIHETO
ob1iero o0pa3oBaHUs M MPU3BAHbI 00ECIIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpeAHMM OOLIMM, CpPeIHUM NPOQPEeCcCCHOHATBHBIM M BBICHIMM OOpa3zoBaHMeM. B To ke Bpems
KKIBIA U3 3TUX y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTUPOBAH Ha IPUOPUTETHOE PELICHHE
o0pa30BaTeNbHBIX, BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpodopUeHTaIHeH
oOyyarolmuxcs M CTHUMYJIMpPOBAaHHMEM HHTEpeca K KOHKPETHON 00JacTu Hay4yHOrO 3HaHMS,
CBSI3aHHOTO C Ouoyiorued, MeIULUHOM, SKOJOTHeW, TMCUXOJOTHel, CHOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yueOHOMY mnpenmety "buonorus” gaér npencraBieHue O LEMM U 3a/1a4ax
u3yudeHus yueoHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpeiessseT 00s3aTeIbHOe
(VHBapuaHTHOE) TNPEAMETHOE COJAEpKaHME, €ro CTPYKTypUpOBaHME IO pas3ieiaM M Temawm,
pacripeiesieHue 10 Ki1accaM, peKOMEHIYEeT MOCIeI0BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuaa
C Yy4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Yy4eOHOro mpoliecca,
BO3pAacTHBIX OCOOEHHOCTEN oOydaromuxcs. B mporpamme mo Ouosiornu peaan3oBaH MPUHIIMIT
MPEEeMCTBEHHOCTH C HW3y4YeHHEeM OHOJIOTUM Ha YPOBHE OCHOBHOTO 00IIero oo6pazoBaHus,
Omarofaps 4eMy [POCMaTpHUBAETCS  HAMpPABJICHHOCTb Ha  MOCIEAYIONIee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHMH, OPUEHTUPOBAHHBIX Ha (HOPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, FKOJOTUUECKOT0 MBIIUICHHS, TPEACTaBICHUI O 3I0pOBOM 00pa3e >KU3HH, Ha
BOCIIMTaHHE OEpPEeKHOTO OTHOLIEHMSI K OKpy)Karolled NpupoiHoi cpere. B mporpamme mo
OMOJIOTUHM TaK)Ke IOKa3aHbl BO3MOXKHOCTU Y4eOHOTo mpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K MIaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM
pe3ynbrataM oOydeHus U B (OPMUPOBAHHWU OCHOBHBIX BHJIOB Y4e€OHO-II0O3HABATEIbHON
NEeSTeNbHOCTH OOYyYalolUXcs O OCBOSHHUIO COAEpX aHHs OHOJOTHYecKoro oOpa3oBaHMS Ha
YpOBHE CpeHero ob1ero oopazoBaHusl.

VYuebublii npenmer «buonorusi» Ha ypoBHE cpeiHero ooIero oopazoBaHMs 3aBepIIACT
Ouosiornueckoe oOpa3oBaHUE B IIKOJIE M OPUCHTUPOBAH HA paCIIUpEHHUE U yriayOsieHue 3HaHUH
oOydaromuxcss O JKUBOM TIPUPOJIE, OCHOBAaX MOJCKYJISIPHOW M KICTOYHOW OHOJIOTHH,
SMOPHONIOTUN ¥ OWOJIOTHH Pa3BUTHS, TCHETHUKH, CEJCKIMH, OMOTEXHOJOTHH, 3BOJIOIMOHHOTO
YUEHHUS U IKOJIOTUH.

N3yyenne yuebHoro npeamera «buonorus» Ha yriayOieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJArOTOBKY OOYyYaroIuxcs K MOCIEYIOUIEeMY MOJIYYEeHUIO0 OHONOrH4eckoro oOpa3oBaHUsS B
By3aX M OpPraHHW3alUsx CpeaHero mpodeccruoHanbHOro obpazoBaHus. OCHOBY €ro COIAEpIKaHM
COCTaBJIIET CHUCT€Ma OHMOJIOTMYECKMX 3HAaHUM, MOJXYYEHHBIX HpPU HU3YYEHUH OOYyYaroIIUMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUYECKUX pa3/ieloB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOMIETO
obpazoBanus, B 10—11 kiaccax 3T 3HaHUS NOIYYaroT pa3BUTHE. Tak, pacIIUpeHbl U yriIyOJIeHb
OMOJIOrMYECKHEe 3HAHUS O PACTEHMSIX, JKUBOTHBIX, I'pubax, OakTepusix, OpraHu3Me 4eJOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKM3HM, JONOJHMUTENBHO BKIIOYEHBI OMOJIOTUYECKHE CBEICHUS
MPUKJIAJHOTO U TOMCKOBOIO XapakTepa, KOTOpble MOXKHO HCHOJIb30BaThb KaK OPUEHTUPBI IS
nocienyoomero Beidopa npopeccun. BosmMoxkHa Takxke MHTErpainus OMOJIOTMYECKUX 3HAHUM C



COOTBETCTBYIOLIMMH 3HAHUSMHU, TTOJyIEHHBIMH 00YYArOIIUMUCS TIPU U3yYSHUN (PU3MKH, XHUMUH,
reorpaduy U MaTeMaTUKH.

Crpykrypa mnporpamMMbl 1o ydeOHOMYy npeamery "buosorusa" orpaxkaeT CHUCTEMHO-
YPOBHEBBII M SBONIOIHOHHBIA MOAXOMbI K H3yueHUIo Ouosoruu. CorjliacHO MM, H3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHHU3aliH,
HBOJIIOIIMM OPraHMYEeCKOro Mupa Ha 3emJie, COXpaHEHHUs OWOJIOTMYECKOTo pa3zHOO0Opasus
wiaHetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIDHOM M KIJIETOYHOM OuoJoruw,
SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMOJIOTHH, aKTYaIM3HPYIOTCS 3HAHHWS OOydJarommxcst Mo OOTaHWKe, 300J0TMH, AHATOMUH,
¢dbuznonoruu yenoseka. B 11 kiacce M3y4aroTcsi HBOJIIOIIMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
yaeHue o buocepe.

VYueOusiii mnpeamer «buonorus» npusBaH OOECHEUUTH OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpUH W 3aKOHOB, WJCH, MPHUHLUUIIOB M TPaBWI, JIEXKAIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, 3HAHUA O CTPOCHHU, MHOTOO0Opa3HH U
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, MOIYJISAIUN, OWOLEHO03a, JKOCHCTEMBI, O BBIIAIOUINXCS
HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX HCCIEAOBAHUAX B OHMOJOTHH, MPHUKIAIHBIX ACHEKTaX
Ouonornueckux 3HaHWHA. [ pa3BUTHS W MOJAEpIKaHUS WHTEpeca OO0yJaromuxcss K OMOIIOTHH
HapsIIy CO 3HAYUTENbHBIM 00bEMOM TEOPETHUUECKOT0 MaTepuaia B COACpKaHUH MPOrPaMMBI IO
OHMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHUS W PA3BUTHS TOW WU WHOU
o0nacT OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHHE BaKHEHUIITHX
OMOJIOTMYECKUX M SKOJIOTHUECKHUX TPOOIIeM.

Lenp u3yuenus yuebnoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBIIAJCHHE
00yYaroIMMHUCS 3HAHUSMH O CTPYKTYpPHO-(YHKIMOHAJIBHOH OpraHM3allid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHNe YMEHH UCIOIb30BaTh 3TU 3HaHMS B (POPMUPOBAHUN HHTEpECa
K omnpeaenéHHol 001acTu MpOoPeCCHOHANBHON NEATETbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, W K
BBIOOPY yueOHOTO 3aBe/IeHUS ISl IPOAOIKEHUST OMOJIOTHYeCKOro o0pa3oBaHusl.

JlocTmkeHne Lenu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecrneunBaeTcs peleHueM CIeIYIOMUX 3a/1ay:

OCBOGHHE OOYyYaIOUMUCS CUCTEMBl OHOJOTMYECKMX 3HAHWU: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPUSX, KOHIICTIHUSAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIOUIMX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYIO KapTMHY MHpa; O CTPOEHHH,
MHOT000pPa3HH U OCOOEHHOCTSAX OMOJOTMYECKHX CHCTEM (KJIeTKa, OPraHu3M, MOMYJsIus, BU/I,
OuoreomneHo3, Ouocdepa); O BBIIAIOIIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIECIOBAHUAX B
OHOJIOTHU;

O3HaKOMJIEHHWE  OOydYaloIIMXcsl €  METOJaMU  [IO3HAaHUS  JKUBOM  IIPUPOJIBIL:
UCCIIeIOBATENILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISPHOM M KJIETOYHOU OMOIIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHSI, TCHETHUKU U CEJIEKIIUH, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJNOTHH,  TMAaJCOHTOJIOTHH, OSKOJOTHH); METOAAMH  CaMOCTOSITEILHOTO  TPOBEIACHHUS
OMOJIOTUYECKUX HCCIEJOBaHUI B JabopaTtopur W B Tpupozae (HaOnroneHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaZICHHE OOYYaIOUIMMHCS YMEHUSMHU: CAMOCTOATEIbHO HAaXOJIUTh, aHAJIW3UPOBATh M
MCIOJIE30BaTh OMOJIOTHYECKYI0 HHPOPMAIIUIO; MOIH30BATHCS OHOJIOTHUECKON TEPMUHOIOTHEH 1
CHMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJNOTMM U  COIHMAJIBHO-
SKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MPOOIEeMaMHU YeJIOBEYECTBA; OIICHMBATH IOCIEICTBHS
CBOEH JEATENbHOCTH IO OTHOUIEHMIO K OKpY’Kalollell NpUpOAHON cpene, COOCTBEHHOMY
3I0POBBI0O U 3/I0POBBI0  OKPYXAIOUIMX JtoJIel; OOOCHOBBIBATH W  COONIOJIATH  MEpHI
npoUIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHUi, MpaBUiia MOBEACHUS B NPUPOAE U oOecreueHus
6e30macHOCTH COOCTBEHHOM >KM3HENESATENIbHOCTH B UPE3BBIYANHBIX CUTYAIHSIX MPUPOJHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBIE HAy4yHBIE OTKPBITUS B 00JacTd
OHOJIOTHU;

pa3BUTHE y O00YYaIOUIMXCS MHTEIJIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBIJAIONIMMHCA OTKPBITUSIMU U COBPEMEHHBIMHU HCCIEIOBAHHUSIMH B OHOJIOTHH,
pemaeMpIMi €10 MPOoOJIieMaMH, METOJOJIOTHEel OWOJIOTHYECKOTO HCCIEeIOBaHUs, MPOBEICHUS



OKCIICPUMCHTAJIbHBIX I/ICCJICZ[OBaHI/If/'I, peuicHud OMOJIOrHYSCKUX 3aaa4, MOJACIIMPOBAHUA
OMOJOrHYeCKUX 00BEKTOB U IIponuccCCoB;
BOCIIMTAHUC Y 06yt1a101111/1x051 OECHHOCTHOI'O OTHOIICHUSA K KHBOM nmpupoac B LCJIOM U K

OTACTbHBIM €€ O00beKTaM U SBICHUSAM; (HOPMUPOBAHHE SKOJOTMYECKOW, TI'e€HETHYECKOM
IPaMOTHOCTH, OOIlEH KyJbTypbl MOBEAEHUS B TNMPHUPOAE; HHTETPALUU €CTECTBEHHO-HAYUYHBIX
3HAHHII;

nproOpeTeHne 00yJarOIUMUCA KOMIIETEHTHOCTH B PAIllMOHAIBHOM MPUPOAOIIOIB30BAHUN
(cobOmromeHne mMpaBWJl TIOBEJEHUS B TPHUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHocdepsl),
COXpAaHEHUU COOCTBEHHOTO 3JI0POBbSI M 30POBbS OKPYXAIOIIUX JIIOJEH (CoOmoaeHuss Mep
npopuIakTUKu  3a0ojeBaHui, oOecrieyeHHe  O€30MACHOCTH  KM3HEICSATEIBHOCTH B
Ype3BbIYANHBIX CUTYaLUsAX IPUPOIHOTO U TEXHOICHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUI M YMEHUI B MOBCETHEBHOM JKU3HU;

CO3/IaHHE€ YCJIOBUH JJIi OCO3HAaHHOTO BbIOOpa OOyYarOIIMMUCA WHAWBHUYabHOM
o0pa30BaTeNbHON TPAeKTOPUM, CIIOCOOCTBYIOIIEH IOCIEAYIOMEMY MNPOPECCHOHATBHOMY
CaMOOMPEEIICHNI0, B COOTBETCTBUHM C HWHIAMBUAYAIbHBIMU HHTEpECaMd M TMOTPEOHOCTAMHU
pervoHa.

OOmiee yuCIO YacoB, OTBEJICHHBIX HAa H3yueHHE OWOJIOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmero oOpa3oBanwusi, coctaBnseT 204 waca: B 10 xmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B HEACIIO).

Otbop opraHM3anmuoOHHBIX (HOpM, METOAOB M  CPEICTB OOy4YeHHsS] OHOJOTHUH
OCYIIECTBIISIETCS ¢ YYETOM creUn(UKH ero CoAepaHHsi U HalpaBICHHOCTH Ha MPOJOJIKEHHE
OMOJIOrMYEcKOro 00pa30BaHUsS B OpPraHM3AlMIX CPEIHEro MNPOPECCHOHATBHOIO U BBICHIETO
oOpazoBaHwUs.

OO0s13aTeNIbHBIM YCIIOBUEM IpU 0Oy4eHHUH OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE SIBISIETCA
IpOBE/ICHUE JIAOOPATOPHBIX M MpakTHYeckux pabor. Taike ydacTHe oOydarouMxcs B
BBIMIOJIHEHUM  MPOEKTHBIX U y4yeOHO-HCCIIEOBATENbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpE/IEAETCSl YUYUTEIEM Ha OCHOBE HMEIOLIUXCS MaTepHabHO-TEXHUUYECKUX PpECypcoB H
MECTHBIX IPUPOJHBIX YCIOBUH.



COIEPKAHUE OBYYEHUSA
10 KIIACC

CopepxaHue IpOrpaMMbl,  BBIJIEJICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoropoi arrectanuu (I'A).

Tema 1. Bbuosorusi kak Hayka

CoBpemeHHass OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHsS OHOJIOTHH.
buonoruueckne Hayku M u3ydaemble UMM MpoOineMbl. DyHIaMeHTalbHbIE, NPUKIAJHbIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBszanHbie ¢ Ouonorueid. 3HayeHHEe OHOJNOTUU B MPAKTUYECKOM
NESITEIbHOCTH 4YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Mennens, B. 1. Bepuanckui, W. II. IlaBnoB, M. U. MeunukosB, H. W. Basunos, H. B.
Tumodees-PecoBckuit, Jlx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuups! n cxemsl: «CBsI3b OMOJOTHM C APYTUMHU Haykamu», «Cuctema OMOIOIMYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl M X U3yUeHHE

XKuBble cuctembl Kak IpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, MAMCKPETHOCTb M LEJIOCTHOCTh, CJOXHOCTh M YIOPSIOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3allMsl, CaMOBOCIPOM3BEACHHUE,  Pa3apaKUMOCTh,
W3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHuM3anuu JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIE€TOYHBIN, TKaHEBBIH,
OpraHu3MEHHBIH, MOMYJISUUOHHO-BUI0BOM, AKOCUCTEMHBIN (6MOreO1IeHOTUYECKHIA ),
o6uocdepusiii. IIponeccrsl, mpoucxondiye B XKUBBIX cucTeMaX. OCHOBHBIE MPU3HAKU YKUBOTO.
XKusznp kak ¢opma cymecTBoBaHUS Marepuu. Hayku, u3ydaromie >KUBbIe CHCTEMBl Ha pa3HBIX
YPOBHSIX OpPraHHU3aLUU.

N3ydenne XuBBIX cCUCTeM. MerToapl Omonorndeckoid Hayku. Habmronenwe, m3mepeHue,
JKCIIEPUMEHT, CUCTeMaTu3alus, MeTraaHanu3. IloHATHE O 3aBUCUMOW W HE3aBHUCHUMOM
nepemeHHoi. IlmanupoBannme »skcnepumMeHrta. [loctaHoBka M mpoBepka runore3. Hynesas
runote3a. [TonsTie BoIOOpKH U €€ nocToBepHOCTh. Pa3dpoc B Gmonornueckux naHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYUYEHHBIX pe3ysbTaToB. [IpHUunHbBl MCKaXKEHUs PE3yJIbTaTOB IKCIEPHUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumpsr u  cxembl: «OCHOBHBIE TpPU3HAKH JKU3HWY», «bHOJOrMYecKkne CcucTeMbDy,
«CBoiicTBa )XKMBOW MaTepumn», «YpOBHU OpraHU3alNM KUBOU MPUPOAbD», «CTpOEHHE )KMBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEYECKOIO0  OpPraHUu3May,
«buoreonenos», «buocdepa», «MeToabl H3yUEHUS )KUBOH TPUPOIBD).

O6opynoBanue: 1abopatopHoe 000pyI0BaHUE JIJIsl MPOBEACHUS HAOIIOIEHUH, U3MEPEHNUH,
SKCIIEPUMEHTOB.

IIpakTuyeckas padoraNel «lcnonp30BaHNe Pa3IMUHBIX METOJIOB IPU U3YUYEHUH KUBBIX
CUCTEM.

Tema 3. buosorust KiIeTKu

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IMHUIA JKUBOTO. MICTOpHS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnetinen, P. Bupxos).
OCHOBHBIE TOJIOKEHUS] COBPEMEHHON KJIETOYHOW TEOpHUHU.

MeToapl MOJEKYNSIpHOW M KJIETOYHOMW OHOJIOTMH: MHMKpPOCKOMHMs, Xpomarorpadus,
MeKTpodope3, METOJ  MEUYCHBIX aroMoB, Au(QepeHIranbHOe IEHTPUPYTUPOBAHNE,
KyJIbTUBHUPOBAHUE KJIETOK. M3yueHue @QuKcuposanHvix Kiemokx. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoxanonas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyyeHue Kiemox.

JdemoHcTpannu

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



Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKpockom», «lcTopus
Pa3BUTHUS METOJI0B MUKPOCKOIIHI.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOTPENapaThl PaCTUTCIbHBIX, >KHBOTHBIX W
OaKTepuaNbHBIX KJIETOK.

Tema 4. Xumnueckasi Opranu3anus KjieTKu

XHUMHUECKHUI cOCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPO3JIEMEHTHI. Bosia u e€ posib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISALUY.
MunepasnbHbIe BellecTBa KIETKU, UX Onojorudeckas poyib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KieTkU. buonornueckue nonuMepsl. benkn. AMUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OenkoBOM Mosekynbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuuHas, uyeTBepTUUHas CTPYKTyphl. Jlenaryparusi. CBoilcTBa OEIKOB.
Knaccudukanus 6enkos. bruonornueckune GpyHKIUN OENKOB. [IpuoHui.

VYraeBoasl. MoHOcaxapuabl, AWCaxapubl, OJUTOCaxapuibl M monucaxapuisl. OOmuit
IUIaH CTpOeHusT U (U3MKO-XMMHUYECKHME CBOMCTBA yINeBOAOB. buonornyeckue GyHKIUH
YIJIEBO/IOB.

Jlununae!. I'unpoduasHO-TUAPOPOOHBIE  CBOWMCTRBA. Knaccudukanus  munumos.
Tpurauuepussi, Gpochoaumnuasl, BOCKH, cTepouipl. buonorndeckue Gpynkiun aunuaos. O6mue
CBOMcTBa OHOJOrMUEeCKMX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCTb.

Hykneunoseie kuciotsl. JJHK u PHK. CtpoeHue HykiemHOBBIX KHUCIOT. HykiaeoTHbI.
[Mpuammn komruiementapuocTu. I[IpaBmio Yapradda. Crpykrypa [JHK — nBoiiHas crimpanib.
Mecronaxoxaenue u ouonorndeckue Gpynkuu JJTHK. Bunst PHK. ®@ynakuun PHK B kitetke.

Crpoenne monekyiasl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonorudeckue
¢y AT®. BoccTaHOBJICHHBIE TEPEHOCUYMKH, HX (QYHKIOMM B KIETKe. J{pyeue
HYKIeo3uompugocgamol (HT®).CexkBeHupoBaHue JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyiorusi: OMOXUMHUYECKHE U OMO(PH3MUECKUE HCCIICIOBAaHUS COCTaBa H
MPOCTPAHCTBEHHONW CTPYKTYpPhl OHMOMONEKYN. Modenuposanue cmpykmypol u  QyHKyuil
ouomonexkyn u ux komniexkcos. Komnvromepnulii ousauin u opeanuyeckuti cunmes OUOMONEKY U
UX HENnPUPOOHBIX AHANO208.

JdeMoHcTpanun

[Toptpetsri: JI. [onunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «Pacnipenenenre XMMHYECKUMX JJIEMEHTOB B HEXKUBOW  INPUPOJIEY,
«PacrnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOM IPUPOJIEY.

Tabmuupr u cxemsbl: «lleprognueckas TaOnHIa XUMUYECKUX DIEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJEKYNbl OeKay,
«CTpyKTyphl O€NKOBON MOJEKYIbl», «CTpoeHHE MOJEKYN YTrieBoJaoB», «CTpoeHHE MOJIEKYI
munuioB», «HykienHoBble KUCIOTHIY, «CTpoeHHe MOIEKYIIbl ATD».

O6opynoBaHue: XUMUYECKas MOCYy1a U 000pyI0BaHHE.

JlagopaTopunasi padoraNel «OOHapyxeHHe OETKOB C TIOMOIIBIO KAa4eCTBEHHBIX
peaxuin.

Tema 5. CTpoenne n pyHKUMH KJIETKH

Tumbl KI€TOK: dyKapuoTHUecKas W Tpokapuotudeckas. CTpyKTypHO-(pyHKIIHOHAIbHBIE
00pa3oBaHMsI KJICTKH.

CtpocHHEe TMPOKApPUOTHYECKOW KJIETKU. KieTounas creHka OakTepuii W apXeu.
OcoOeHHOCTH CTPOEHUS TeTepoTpO(HON U aBTOTPOPHON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenre u (yHKIMOHMPOBAHUE dYKapHOTHUYECKOW KieTkH. [lmasmarndeckas meMOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTuueckoil wmemOpaHbl. TpaHCIOPT BeUIECTB Yepes
TUIa3MaTHYECKyI0 MeMOpaHy: MaccHBHBIN (muddysus, oOneruénHas nuddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN akTUBHBIN TpaHcnopt). [lomymponunaemocts memOpanbl. PaGorta
HATPHUI-KaJIMEeBOr0 Hacoca. DHAOIMTO3: MHHOIMTO3, paronnTo3. Dk3ouuTo3. Kierounas creHka.
Crpykrypa u GyHKIIUN KIETOYHON CTEHKH pacTeHUIA, TpUOOB.



Hurormazma. Iluto3zons. Lurockener. [IBmwkenue mutomiazmbl. OpraHOWABI KJIETKH.
OpnoMeMOpaHHBIE OPraHOUABI KJIETKU: dHAoIuIa3Maruyeckas cetb (JIIC), anmapar ['onbmxw,
JU30COMBI, UX CTpOCHHE W (QYHKIMH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIICTKH.
CtpoeHue TrpaHyIsIpHOTOpETHKYIyMa. Mexanusm Hanpasnenus 6Oeakos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii  (arpaHyJsipHBIN)
sHAOIUIa3MaTHYecKuil peTukyinyM. CekperopHas (ynkuus anmapata ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoscu. Copmuposka b6enxoe ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbixX kieTok. Kierounstii cok. Typrop.

[lomyaBTOHOMHBIE OpraHOWIBl KJIETKM: MHUTOXOHAPUH, IUIacTuiAbl. [lpoucxoorcoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepeaxckosckuii, JI. Mapeynuc). CTpoeHue u
GYHKIIUM  MUTOXOHIpUKA W TiacTujl. llepBuuHBIC, BTOPUYHBICE W CIIOXKHBIC T[UIACTUIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTHI  BBICIIUX

pacTeHuil.
HememOpanusie opranouas! kietku CtpoeHue u (yHKIIMH HEMEMOpPAHHBIX OPTraHOM]IOB
KJIETKH. Pubocomsr. IIpomesicymounvie Qunamenmol. MuxkpoduiiaMeHThl.

Axmunosvlemuxkpoguiamenmsi. MbIILIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HeMblULEUHbIX
ka1emok. Mukpotpy06ouku. Kietounsiii nientp. CTpoeHrne W IBUKEHUE KT'YTHKOB M PECHHYEK.
MukpoTpy06ouku nuroriazmMel. LlenTpuons. berxu, accoyuuposanmvie ¢ Mukpopuiamenmamu u
Mmukpompybouxkamu. Momopmvie 6eaxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIUla3Ma, SAPBIIIKA, UX CTPOCHHE U (PYHKIIHU.
SAnepHbiii 6enKOBbI MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(HA3ZHOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMaThHa — TUCTOHBL. J{uHamuka soepHou
obonouku 6 mumose. foepuwviii mpancnopm.

Knerounsie  BkimtoueHus.  CpaBHHUTENbHAas  XapakTEpUCTUKAa  KIETOK  JYKapHOT
(pacTuTeNnbHOMN, )KUBOTHOM, TPUOHOI).

JdemoHcTpannu

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

Tabmumpr u cxembl: «CTpoeHHE JYKapHOTHYECKOW KIeTKn», «CTpoeHue >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHOU KiIeTKn», «CTpoeHne MUTOXOHIApUN», «SAapo», «CtpoeHue
MIPOKAPUOTUYECKOUN KICTKHY.

O6opynoBaHME: CBETOBOM MHUKPOCKOI, MUKPONpENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl 0aKTepHalbHbIX KIETOK.

JladopaTopnasi padoraNe2«3yueHue cTpoeHUs KIETOK Pa3IMUYHBIX OPTaHU3MOBY.

JlaGopatopuass pabooraNe3 «lccinenoBanue TasmMoyi3za U JIeIUIa3MOJIM3a B
PacCTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpAallleHNe YJHEPIUH B KJIeTKe

AcCUMHIIAINS ¥ AUCCUMIUISIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIECTB:
aBTOTpopHBIN ¥  rerepoTpodHbIi. YyacTHe KucIopoJa B OOMEHHBIX  Ipolieccax.
OHepreTuueckoe obecrneueHue kieTku: mnpeBpamieHne AT® B 0OMEHHBIX Ipoleccax.
@depMeHTaTUBHBIA XapaKTep peakluui KIeTOYHOro Merabonusma. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM nedcTBui. Kodepmentsl. OTinmumst (HepMEHTOB OT HEOPraHUYECKHUX
KaTajau3aTopoB.  benku-akTUBaTOpsl M OCJIKU-MHTUOUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMIA OT Pa3IMYHBIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUceHMbIl U
oxcueenuvilti  pomocunmes 'y obaxmepuii. Ceemocobuparowjue nueMenmsl U NUSMEHMb]
peaxkyuonHoz2o yermpa. Ponps xjoporactoB B mpoiecce dorocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs, Cp. u CAM-munvi ¢pomocunmesa. IIpogyKTUBHOCTh ()OTOCUHTE3A.
Brnusinue pa3nudsbix GpakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHne (POTOCHHTE3A.

XemocuHTe3.  PazHooOpa3we  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpHU(DHIHMPYOIINE
OakTepuu, xene300akTepuu, cepoOaKkTepru, BOAOPOIHbIE OaKkTepun. 3HaUYCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buabl OpoxxeHus. [IpoaykTel OpoKeHHS M MX HCHOJIb30BAHUE
YeNoBEeKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHMH M BO30YAUTEIH
Oose3Hei.



AspoOHBIE OpPraHu3Mbl. JTanbl YHEPreTHYECKOro oOMeHa. I[loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6ecKUCIOPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, UM KIETOYHOE JbIXxaHue. Poib MUTOXOHApPUI B mporeccax
Oouonoruueckoro oxucienus. l{uknuueckue peakuuu. OxuciaurensHoe (ochopumupoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOro myTH oOMEHa BEIIECTB Tepel] aHadPOOHBIM.
D PeKTHBHOCTH YHEPTETHUECKOTO OOMEHA.

JdemMoHcTpannu

IToprpetsr: Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbr u cxembl: «POTOCHHTE3», «DHEpPreTUuYeckuit oomen», «buocuHTE3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaHHe: CBETOBOI MUKPOCKOI, 000py/10BaHUE JJIsl IPUTOTOBJIEHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOTIPEIapaToB.

JlagopaTopuasi padoraNed «M3yueHune (epMEHTATUBHOTO pACHICIUICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX).

Tema 7. HacieacTrBeHHasi HH(pOpMalUs U peau3anus eé B KIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpyHIINIT KOMITJIEMEHTAPHOCTH B PEAKIUAX MaTPUYHOTO
cuHTe3a. Peammsamms HacneAcTBeHHONW wuHMopmanuu. ['€HeTWYeCKUd KOJ, €ro CBOMCTBA.
Tpauckpunimus — matpuusbsiii cuate3 PHK. TIpuHIUNBl TpaHCKPUIIIUN: KOMILIEMEHTAPHOCTb,
aHTHUIAPAIIIEIBHOCTh, aCUMMETpUUHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B O6uocunrese Oenka. YcnoBus
6uocunTtesa 6enka. Konupoanue aMuHOKUCIOT. Posib pubocom B OnocunTese Oenka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
SyKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuotr. ['mmote3a omepona (P. XKaxo0O, XK.
Mano). Moaekynapuvlie mexanusmvl dKcnpeccuu 2enog 'y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsi 2eno. Perymsiys 0OMeHHBIX MpolieccoB B kieTke. Kiierounslii romeocTas.

Bupychel — HeksieTouHble POPMBI KU3HU U OOJIUraTHBIC Mapa3uThl. CTpOCHUE MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETpOBUPYCOB, OakrepuodaroB. Kuzmenuwiti yuxn [[HK-codeporcawux
supycos, PHK-cooepowcawux supycos, bakmepuogazos. Obpamnas mpaHckpunyus, pegepmasa,
unmezpasa.

Bupycuble 3a0oneBaHMsl ueloOBeKa, JKUBOTHbIX, pacteHui. CIIN, COVID-19,
ColLlMaJIbHbIE U METUIIUHCKHE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz oonvuuux maccusos («bigdata») cmpykmypHuix
ouonocuueckux OanHvix. Hanomexmonocuu 6 oOuonocuu u meouyure. Ilpocpammupyemvle
Gynxyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdemoHcTpannu

[Toptpetsi: H. K. Konbuos, /1. 1. iBanoBckwuil.

Tabmuusr u  cxembl: «buocunTtes Oenkay, «l'eHeTnueckuit Kom», «Bupycsn,
«baxteprodarmy.

Tema 8. /Ku3HeHHBIH HUKJ KJICTKHA

Knerounslii nuki, ero mepuoisl u perynauua. MHrepdaza m murto3. OcobGeHHOCTH
MpoleccoB, mpotekaromux B uHTepdase. [logroroska kiuetku k aeneHuro. [IpecunreTnueckuii
(MOCTMUTOTUYECKHI), CUHTETMUECKUH M TOCTCUHTETUYECKHM (IMIPEMUTOTUYECKHI) MEPUOIbI
nHTEpdasbl.

Marpuunsii cunre3  JHK —  permmkanma.  Ilpunnunser  permmkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEpBATUBHBIN  CHHTE3, AaHTHUIAPAIJICNbHOCTh. MeXaHu3m
perummkanuu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  Telnomepasa.
XPOMOCOMHBIN Ha0Op KIETKH — KapHOTHUM. JIUTUIOMAHBIN M TarIONAHBIN HaOOpBl XPOMOCOM.
I'omosiornuneie XxpoMocoMel. [1010BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaguyM MHUTO3a M MPOUCXOASIIME B HHUX Mpouecchl. TuIb
muto3a. Kaprnokunes u nuroknnes. buonornueckoe 3HadeHHEe MUTO3a.



Perymsauust MuTOTHUECKOro nMKiIa KiIeTKd. I[Iporpammmupyemasi kierouHas THOenb —
anomnTo3.

Knerounoe s11po, XpoMOCOMBI, (PyHKIIMOHAIBHASTEHOMUKA. Mexanuzmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrka» — buourngopmamuyeckue
Mooenu YHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpannu

Tabmuupbl u cxembl: «KWU3HEHHBIW HHMKI KIETKW», «Mutodyn, «CTpoeHue XpoMOoCoMY,
«Pemmukanus JHK».

O6opyoBaHME: CBETOBOM MHUKPOCKOI, MUKpornpenaparbl: «MHUTO3 B KJIETKaX KOpeIlKa
TyKay.

JlagopaTopnasi padoraNe5 «HaGmroieHne MuTO3a B KIIETKaX KOHYMKA KOpEIKa JIyka (Ha
TOTOBBIX MUKpPOIIpernapaTax).

Tema 9. CTpoenne u pyHKUMN OPraHu3MoB

buonoruueckoe  pazHooOpazue  opraHu3MoB.  OJHOKIIETOUHBIE,  KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuw,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OAHOKIETOUYHBIE BOAOPOCIH, APYTHe MPOTUCTHI. KoloHnanbpHbIe
OpraHU3MBbl.

B3anMocBsA3p yacTed MHOIOKJIIETOYHOIO OpraHusMa. TkaHu, OpraHbl MU CUCTEMBI OPraHOB.
Opranusm kak eauHoe uenoe. ['omeocras.

Tkanm pacteHuil. Tumbsl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHas, IOKPOBHa,
MPOBOJAIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHUs, (PYHKUUN W PacHOIOKEHUS
TKaHEN B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX W  4YeJlOBEeKa. THUNBI JKUBOTHBIX TKAaHEH: OJMNUTENHATIbHAs,
COCMHUTENbHAs, MbIIIeYHas, HepBHas. OCOOCHHOCTH CTpOeHHUs, (PYHKIUI U PacIONOKEHHS
TKaHel B opraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHBIE M T€HEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4esioBeka. DyHKIIMM OpraHoB M CHCTEM OPIaHOB.

Omopa Tema opranuzmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>KHbII 1 BHyTpeHHHI ckeneT. CTPOCHHUE U TUIIBI COETUHEHUS
KOCTEH.

JIBiokeHre OopraHu3MoB. JIBW)KEHHE OIHOKIETOYHBIX OpraHU3MOB: aME&OOHWIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBMKEHHME MHOIOKJIETOYHBIX pPACTEHHMM: TPONU3MBI U HACTHUU.
JIBM>KeHe MHOTOKJIETOUHBIX )KUBOTHBIX U YeNIOBEKa: MbIlIeyHas cuctema. Peduekc. CkenetHsie
MBIIIIBI ¥ UX paboTa.

[Iutanue opranusmos. Ilornomenne BoAbl, YIJIIEKHUCIOTO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussMH. [luTaHue >KMBOTHBIX. BHYTpPHIIOIIOCTHOE M BHYTPUKIETOYHOE IIHILIEBAPEHUE.
[IutaHne NMO3BOHOYHBIX XKMBOTHBIX. OTAENbl MUIIEBAPUTENBHOrO TpakTta. llumeBapurenbHble
xkenessl. [InmeBapurenpHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. [[pixanue sxuBoTHBIX. Jnddysus ra3os uepes
MOBEPXHOCTh KieTkU. KoxkHoe nbixanue. [[pixarenpHas moBepxHocTh. XKabepHoe M JIErouHOe
IpIXaHue. JIpIXaHWe TO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHUE
CTpPOEHHUs JETKMX ITO3BOHOYHBIX JKMBOTHBIX. JIbIXaTelIbHAs CHCTEMa 4YelloBeKa. MexaHusM
BEHTWISIIIMU JIETKUX Y MITUI] U MIEKONUTAIOIUX. Perynanus apixanus. [IpixaTenbHbie 00bEMBI.

TpancnopT BewecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHHi. TpaHcmopt
BEIIECTB Yy KUBOTHBIX. KpoBeHocHass cucremMa u €€ opradbl. KpoBeHOCHass cucrtema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpoBoOOpamieHus.  OBOJIIOIMOHHBIE  YCIOXHEHHSI  CTPOCHHSI  KPOBEHOCHOM  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynanus.

Beinenenne y opranusmoB. Belgenenwe y pacteHuil. BblaeneHue 'y  KMBOTHBIX.
CoxpartutenbHble Bakyonud. Opranbl BbieneHus. DOuibTpaius, cekperus H oOpaTHOe
BCachIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHus. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM
U BBIICIUTEIBHOW CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX KMBOTHBIX M 4desoBeka. Ilodkwm.
Crpoenue u pyHKIHOHUpOBaHuEe HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKa.



3ammTa y OpraHu3MoB. 3alIUTa y OJHOKJIETOYHBIX opraHu3zmMoB. Cropbl OakTepuil u
LUCTHI TPOCTEHIIINX. 3allliTa y MHOTOKJIETOUHBIX pacTenuil. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX IPOM3BOAHBIE. 3alUTa OpraH1u3Ma
or OonesHeil. MmmyHHas cucrema uenoBeka. KieTouHbli M T'yMOpajbHbIH HMMYHHUTET.
Bpoxnéuublii M NpHOOpeTEHHBIH  crienupUUecKuii HUMMYHUTET. TeopHus KIOHAJIbHO-
cenektuBHOro ummynuteta (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocranutenbHbie OTBETHI
opranu3moB. Poib Bpo)kJIEHHOr0O MIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI.

PaznpaxxuMocTb M peryisiuuss y OpraHu3MoB. Pa3apakuMocTh y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. Pa3npaxnuMocTs M perynsauus y pacteHuil. PocToBble BemecTBa M uX
3HaYCHHUE.

HepBHas cucrema u pediaekTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema m eé
OTJENbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHHSI HEPBHOW CHCTEMBI Y JKHUBOTHBIX. OTHENbI
TOJIOBHOIO MO3ra MO3BOHOYHBIX XHMBOTHBIX. Peduiekc u pedexropHas nyra. besycioBHele u
YCIOBHBIE PE(IICKCHI.

I'ymopanbHast peryisuuss W SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M 4YesoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBs3b HEpPBHOU U
SHIOKpPUHHOH cucTeM. ['unoranamo-runogpuzapHas cucrema.

JdeMoHcTpanun

IToptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOIOKIETOYHBIE BOAOPOCIHY,
«bakrepun», «IIpocreiimme», «Opranbl LBETKOBBIX pacTeHH», «CHCTEMBI OpraHOB
MIO3BOHOYHBIX KMBOTHBIX», «BHYyTpeHHeEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHun»,
«KopueBble cucrtemel», «CrtpoeHue ctelns», «CTpoeHHE JHUCTOBOM mNIacTUHKWY, «TkaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cuctemar,
«BpiaenurenbHas cucreMayn, «OHJIOKpHHHAsA cucrema», «CtpoeHue Mplb», «MIMMyHUTET?,
«KumeynomnonocTtasie», «CxeMa NUTaHUAA pacTeHuin», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHne niuaHapun», « BHyTpeHHee cTpoeHue 10KIeBOro
yepBs», «HepBHas cucrema peid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHast cuctema nTuny, «HepBHass cuctema MIIEKONUTAIOLIUXY,
«HepsHas cucrema uenosekay, «Peduexcy.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, MHKpPOIIpENapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEHW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIINN HACEKOMBIX, UTTIOKOKUX, KUBBIC
9K3EMILISPbl KOMHATHBIX PACTEHUMH, repOapuy pacTEHUI pa3HbIX OTEJIOB, BIIaYKHbIE NpENapaThl
KHMBOTHBIX, CKEJIETbl TO3BOHOYHBIX, KOJUIEKLIUU OECIIO3BOHOUHBIX KHBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHWE Ui JIEMOHCTPAllMM TIOYBEHHOTO W BO3AYUIHOTO TIUTaHUS PACTCHUH,
pacuieryieHuss Kpaxmajia M OenkoB 1oJ JeiictBueM (epmMeHToB, 0OOpyJOBaHUE IS
JIEMOHCTPALIMU OIBITOB 0 U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHNU3Ma JbIXaTEIbHBIX
JBYKCHHUH, MOJIEIH F'OJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JladopaTopnasi padoraNe6 «3yueHue TkaHell paCTEHUI U )KUBOTHBIX.

JlabopaTopnast paboraNe/«l3yueHre opraHoB [IBETKOBOTO PACTEHHUS».

Tema 10. Pa3MHoOXkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHS OpPraHU3MOB: Oecronioe (BKJIK0Yas BEreTaTUBHOE) U M0JI0BOE. Buibl
0€ecroJoro pa3MHOKEHHS: TIOYKOBAaHHE, CIIOPYJIALUS, pparMeHTalus1, KIIOHHPOBAHHUE.

ITonoBoe pasmHoxeHue. IlonoBele KieTkH, wmiau ramerel. Menos3. Cragun Menosa.
[ToBenenue xpomocoM B Menose. KpoccuHrosep. bruosorudeckuii CMbICII MeH03a U MOJIOBOTO
mpouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpieBoe  paszBurhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE  JKene3bl.
OOpa3oBaHue M pa3BUTHE MOJOBBIX KIeTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmnnotoTBOpeHNe U 3MOPHOHAIIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOAOTBOPEHHUS:
Hapy’KHOe, BHyTpeHHee. [lapreHorenes.



WupuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHSI — HAyKa O Pa3BUTHH
opraHusMoB. Mopghozcenes — 00Ha u3 enasuvix npoobaem smopuonoeuu. Konyenyus mopgpoeernos
u mooenu mopgoeeneza. Ctanuu >MOproreHe3a KMBOTHBIX (Ha puMepe Jsrymkn). pobienue.
Tunsl npoGnenus. Jemepmunuposannoe u Heoepmunuposarnoe opobaerue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKONHUTAIOUINX. 3apOBIIIEBbIE JIMCTKH (TacTPYJISAIN).
3aknaJgKka OpraHOB W TKaHEW M3 3apoJbIIIEBBIX JINCTKOB. B3auMHoe BiMsHHME 4YacTeil
pa3BHBAmOIIECTOCS 3apojpiia (IMOpHOHANBHAS WHAYKIHWS). 3aKiajgka TIUlaHa CTPOCHUS
KUBOTHOTO Kak pe3yJibTaT HUEPAPXUYECKUX B3aMMOJCHCTBUN TE€HOB. BrnusHue Ha
SMOPHOHATIFHOE PAa3BUTHE PA3THMYHBIX (DAKTOPOB OKPYKAIOMIEH CPEIIBI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHanpHBIH mnepuoa. Ilpsmoe u HempsaMmoe
passutHe. PasButne ¢ Meramopdo3omM y O€CHO3BOHOYHBIX M TO3BOHOYHBIX YKMBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOrO U HENPSIMOTO PA3BUTHS, UX PACIPOCTPAHEHHE B MPHUPOE.
Tunbl pocta XUBOTHBIX. PakTOpel pPETyJISAlLMM pPOCTa JKUBOTHBIX M 4yesoBeka. Craauu
MOCTAMOPHUOHAILHOTO DPAa3BUTHS Y JKUBOTHBIX M yenoBeka. [leprojpl OHTOreHe3a 4eloBeKa.
CrapeHnue 1 cMEpPTh KaK OMOJOTHYECKHE MPOIECCHI.

Pasmuoxenune u passutue pacrenuil. 'ametodpur u cnopodur. Meiio3 B KHU3HEHHOM
uukie pacrenuit. OOpa3oBaHue crmop B Tpolecce Meho3a. ['ameroreHe3 y pacTeHHUU.
Omnjao0TBOpEHHE W PA3BUTHE PACTUTENBHBIX OpPraHu3MoB. JIBOWHOE OIUIOJOTBOpPEHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUe U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyYJISIIUU OHTOT'€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpanun

[Toptpetsi: C. I'. HaBamun, X. [lInemas.

Tabmuupsl 1 cxembl: «BerertatnBHoe pa3MHOXKeHHE», « TUMBI 0€CIONIOr0 pa3MHOKEHUS»,
«Pa3MHOXeEHUE XJIaMUJIOMOHAIb, «Pa3MHOXeHUE »5BIJVICHb, «Pa3MHOXEHUE THUIPBY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHue SUIEKIETKH U CHEPMaTO30UIay,
«OCHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3Butue», «Pa3zBurue Maiickoro
Kyka», «Passurue capanum», «Pa3Butue narymkm», «/IBOMHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpO€HHE CEMSIH OJHOJOJIbHBIX M ABYAOJBHBIX pacTEeHUN», «KMU3HEHHBIN LHUKII
MOPCKOM  KamyCTbl», <OKWM3HEHHBIM LMK Mxa», <OKWM3HEHHBIM LMK MAarnopOTHUKA,
«’KW3HEHHBIN TUKI COCHBI».

O6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKPOIIpENaparhl SULEKIETOK U CIEPMAaTO30H/10B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKNY.

JladopaTtopnasi pabotaNe8 «M3yueHue CTpOEHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckas padoraNe2 «BplsiBiIeHNE IPU3HAKOB CXOCTBA 3apOAbIIIENH TO3BOHOUYHBIX
KUBOTHBIX).

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIGHUS W Pa3BUTHUSA T'€HETUKHM Kak Hayku. PaGorer I'. Mennpens, I'. ne
@puza, T. Moprana. Poip oTedecTBEHHBIX YYEHBIX B pa3BuUTUU reHeTHku. Paborer H. K.
Konbmona, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®uwinnuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE TEHETUUECKUE MOHATUS U CUMBOJIBI. | 'OMOJIOTMUHBIE XPOMOCOMBI, aJlIeJIbHbIE
TeHbl, AJbTEPHATUBHbIE IPU3HAKHU, JOMHUHAHTHBIH U PELIECCUBHBIM INpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucTas JTUHUS, THOpHIbI, TeHOTHr, (QeHoTun. OCHOBHBIE METOJ/Ibl T€HETHUKH:
THOPUIOTOTHYECKHUH, TUTOIOTUIECKUNA, MOJICKYIISIPHO-T€HETHUECKHIA.

JdemMoHcTpannun

IToprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckmii.

TaOmuup! u cxembl: «MeTobl TeHETUKNY», «CXEMBI CKpEIIMBAHUSD.

JladopaTopnasi padoraNe9 «J/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCICTOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. IlepBeiii 3akoH MeHaens — 3akoH €IMHOOOpPA3Ms
ruOpUIOB MepBoro mokoseHus. IlpaBuino momuHupoBaHus. BTopoil 3akon Menpaenst — 3akoH



paciervieHus Ipu3HaKkoB. LluTonoruueckne 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHanmuzupyromee  ckpemuBaHue.  [IpoMeXyTouHBI  XapakTep — HacJeOBaHMS.
Paciiennienne npu3HaKkoB IPU HETIOJIHOM JTOMUHUPOBAHUH.
HurubpugHoe ckpemBaHue. Tpetuit 3akoH MeHzaens — 3akOH HE3aBUCHMOTO

HaCJIeJOBaHUsI MPU3HAKOB. L{uTomornueckre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHMS.

CuermienHoe HacnenoBanue npu3zHakoB. Padotsl T. Moprana. CuernsieHHOe Hacjie/I0BaHHue
T€HOB, HAPYIICHHE CLETUICHUS MEX1y TeHaMH. XPOMOCOMHAs TEOPUS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIpEAEICHUs Mojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBL. ['OMOraMeTHblii M reTeporaMeTHbIl Mmoji. ['eHeTndeckass CTPyKTypa IOJOBBIX
xpoMocoMm. HaciienoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHass cucrtema. llneoTponusi — MHOXECTBEHHOE JICHCTBUE TI€Ha.
MHOK€eCTBEHHbBII ajuieu3M. B3auMoaencTBue HealulelIbHbIX T€HOB. KoMIIEeMEHTapHOCTD.
Onucra3s. [lomumepusi.

I'eHeTyeCcKUN KOHTPOJIb PpA3BUTHS pPACTECHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKKe
(GU3HONOrMYECKUX TPOIECCOB, TOBENECHUS W KOTHUTUBHBIX (yHKUuH. ['eHeTmdeckue
MEXaHU3Mbl CUMOHMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUSA «XO3SIMH — MApPa3UT» M «XO3SMH —
MUKpoOHOM». ['eHeTHUecKkre acreKThl KOHTPOJS U U3MEHEHHs HacJeICTBEHHOW nH(pOopMaluu B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpannu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpo#t 3akoHBI Menaens», « Tperuit 3akoH MeHaensy,
«AHanu3upyoliee ckpenmBanuey», «Hemonnoe nomunupoBanuey, «ClerjieHHoe Hacaeq0BaHue
MPU3HAKOB y Ipo3o¢duibh», «I'eneTuka monay, «Kapuorun yenosekay, «Kapruotun apo30Quisn,
«Kapuotun ntunel», « MHOKECTBEHHBIN allIENn3M», « B3anmMoneiicTBre reHOBY.

O6opynoBanue: MOJAETb ISl IEMOHCTPAIMK 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO
MOKOJICHHSI W PAacUICIUIEHUs MPU3HAKOB, MOJEIb U1 JAEMOHCTpPAlMM 3aKOHAa HE3aBHUCHUMOTO
HaCJEeA0BaHUS MPU3HAKOB, MOJENb IS JEMOHCTPALMU CLEIUICHHOTO HACJIEI0BAHMS ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIIpenapart: «Jpo3zodumay.

IlpakTuyeckas padoraNe3 «M3yueHue pe3yJbTaToB MOHO H JTUTUOPUTHOTO
CKPEIIMBAHUS Y IPO30(DUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BsaumoneiictBue reHotuna u cpeabl npu (HOpMUpOBaHMU (GEeHOTHNA. M3MEHYHBOCTH
npu3HakoB. KauyecTBeHHbIE W KOJMYECTBEHHbIE TNpPU3HAKU. Buasl HU3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHAS.

MonudurkanronHas U3MEHYUBOCTb. Ponb cpenbl B (OpMUPOBAHUN MOAU(PUKAITUOHHOMN
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuanmoHHbIN psq v BapuanuoHHas Kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHONW N3MEHYNBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHYMBOCTH. Bubl
TeHOTHUIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KoMOunHaTuBHAsT M3MEHYUBOCTH. Mei03 M TOJOBOM MpOIlecC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. POy KOMOMHATHUBHOW U3MEHUNBOCTH B CO3/IaHUU T€HETHUUYECKOTO Pa3HOOOpa3us
B IIpeZieJIax OJTHOTO BHUJA.

MyTalmoHHass W3MEHYMBOCTb. BHBI MyTaluii: TE€HHbBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE W WHIYIUPOBAHHBbICE MYyTallMd. SAepHbIE W LMUTOIIA3MATUYECKHE MYTAaIl|H.
ComMarnyeckue W TMOJOBble MyTauuu. [IpyuMHBI BO3ZHMKHOBEHHsS MyTauuid. MyTareHbl U HUX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJOTHYECKUX
psgoB B HacneactBeHHOM wu3meHunBocTH (H.M. BaBunoB). BHesnepHas wu3MeHYHMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemurxa u 3NU2EHOMUKA, POJb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpannu

[Toprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.



Tabmuuper u cxembl: «Buabl HM3MEHYMBOCTH», «Moau(UKanMOHHAS W3MEHYHUBOCTDHY,
«KoMmOuHaTiBHasT ~ M3MEHYMBOCTHY»,  «Meio3»,  «OmnogorBopenue»,  «['‘eHeTmueckue
3a00JieBaHus YeNoBeKay, «Buasl MyTanuiiy.

O6opynoBanue: KHUBble M TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(pororpadum) )KUBOTHBIX C PA3TMYHBIMUA BHIAMU U3MEHYUBOCTH.

JladopaTopnasi padora Nel0 «lccnemoBanne 3aKOHOMEPHOCTEH MOJAM(PUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psifia M BapUALMOHHON KPUBOWY.

Tema 14. I'eneTnka yenoBeKka

Kaprnorun uenoBeka. MexayHapoaHasi NIpOrpaMMa HCCIEIOBAHMS TI'€HOMA 4YeJIOBEKa.
MeToapl U3ydeHUsi TEHEeTHUKU 4YeOBeKa: MeHealoTHYecKuil, OJIM3HEIOBbIM, TUTOreHETUYECKUH,
MOMYJISIIUOHHO-CTaTUCTUUECKUN, MOJIEKYyJIIpHO-reHeTndeckuii. COBpEMEHHOE OIpezesieHue
TE€HOTHUIIA: TOJIHOT€HOMHOECEKBEHUPOBaHUE, TEHOTUITUPOBAHUE, B TOM uncie ¢ noMouisto [T1P-
aHanu3a. HacnenctBenHble 3a001€BaHus YeoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HH UEIOBEKaA.
bone3nn ¢ HaciaeACcTBEHHOM NpPeapacloNOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T€HETHKU B
IIPEIOTBPALICHUM M JICUEHUM TEHETHYEeCKUX 3a00JeBaHUI denoBeka. MeauKo-reHEeTHYECKOe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKU. [I0HATHE «T€HETHUECKOrO Tpy3a». DTUUECKUE aCIEKThI
MCCIIeIOBAaHMIA B 00JIACTH PEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl MOBBINICHHONW YYyBCTBUTEIBHOCTH YeNlOBEKa K (DU3HUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYJKalIlled cpeabl. ['eHeTtudeckas IpeapacrookKEeHHOCTh
YEJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanun

Tabmumpr u cxembl: «Kapuotumn uenoBeka», «MeToabl W3yYeHHS TEHETHUKU YEJIOBEKay,
«I'eneTnueckne 3a00J€BaHUS YETOBEKA.

IMpakTnueckas padoraNed4 «CocraBieHue U aHAIU3 POIOCTOBHOM.

Tema 15. Cenexkuusi opranuzMon

JlomecTukanus M cenekuus. 3apoKICHHUE CENeKIMH M JoMecTukanuu. Yuenwe H. U.
BasuiioBa o LleHTpax npoucxoxeHusl 1 MHOT0oOpa3us KyJlIbTypHBIX pacTeHUM. Poib cenexknuu
B CO3/JaHMM COpPTOB pAcTeHUHM U TMOpoJa KUBOTHbIX. CopT, mnopoja, ITaMM. 3aKOH
TOMOJIOTHUYECKUX PSAZOB B HacieAcTBeHHOW u3MeHuuBocty H. M. BaBuiosa, ero 3HadeHue s
CEJIEKIIMOHHOM paboTHI.

MeTtoap! cenekinoHHON paboThl. McKkyccTBeHHbII 0TOOpP: MacCOBbIN U MHIUBUIYaIbHBIM.
Ortanbel KOMOWHAIIMOHHON cenekuuu. VcnbiTanue mpousBoauTeneld mo moromMctBy. Otbop 1o
TEHOTHILY C TOMOUIbIO OLIEHKH (PEHOTUIIAa TIOTOMCTBA U OTOOP 10 T€HOTHITY C TIOMOIIBIO aHATIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOM paboTel. PanuanuoHHbIl 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHHMK MYTallUd Yy KyJIbTypHBIX (OpPM OpraHHU3MOB.
Hcnonp30BaHne T€HOMHOIO PEJAKTUPOBAHHWA M MeEToA0B pekomMOMHaHTHBIX JIHK mis
MOJIYYEHUSI UCXOJHOTO MaTepHalia Jjisl CEJICKIUU.

[lonyuyenne mnonumaonnoB. BrHyTpuBumoBas rubpuamzanusa. bBIM3KOpoOACTBEHHOE
CKpelllMBaHue, Wi MHOpuANHT. HepoacTBeHHOe CKpeluBanue, win ayropuauur. ['ereposuc u
ero mnpu4HMHbEL. Vcmonp3oBaHWe TeTepo3nca B cenekuumd. OTmanéHHas TUOPHIN3AIMSL.
[Ipeongonenne Oecriogusi MEXBHIOBBIX THOPHIOB. JlOCTHIKEHHS CEJEKIMH pacTeHUH U
KUBOTHBIX. «3€1EHASI peBONIOYULY.

CoxpaHeHHe M M3yYE€HHE T'€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHUHW M HUX JTUKHX
poauueit A co31aHusl HOBBIX COPTOB M TMOPHUIOB CEIIbCKOXO3SHCTBEHHBIX KYJBTYp. M3yueHue,
COXpaHeHue U ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmEYIOuUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ NPUMeHeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NepCneKmueHbIX MexXHON02UL.

JdemoHcTpannu

IToptpersr: H. U. Basunos, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesanenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. bensies.



Tabnuupl u cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJbTYPHBIX PAaCTCHUI,
«3aKOH TOMOJIOTMYECKUX PSAJIOB B HACIEICTBEHHOW HW3MEHUYHMBOCTH», «METOIbI CEICKIMN,
«Otnanénnas rudbpuauzanusy, «MyTarenes».

IpakTnueckas padoraNeS«IIpuBuBKa pacTeHHI».

Tema 16. BuorexHojorus 1 CHHTeTHYeCKasi OMOJIOTHA

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHWH, — KIETOYHBIE W TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAs OWOTEXHOJIOTHsS: XJeOomeueHue,
MOJTyYEHUE KHUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIUE. MUKpoOHoIoTHIecKuii cuHTe3. OOBEKTHI
MUKPOOHOIIOTHYECKUX TeXHOIOTHH. [Ipon3BoicTBO OeKa, aMHHOKUCIIOT M BATAMHHOB.

Co3ganue  TEXHOJOTMM W HMHCTPYMEHTOB  IIEJICHANPABICHHOTO  HM3MEHEHUS U
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIbIO MOJIYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKALIUX
HE BCTPEYAIOITUECS B MPUPOJIE OMOCUHTETUYECKHE MY TH.

Kiierounass nHkeHepus. MeToapl KynbTypbl KIETOK M TKAHEW PAaCTECHUM U >KUBOTHBIX.
Kpuobanku. Comaruueckass THOpUAM3aIlds W COMATHYECKUH »MOpuoreHes. lcmosp3oBaHue
rarjiouZoB B CEJEKIUU pacTeHUil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKkiust SIUIEKIETOK M KJIOHHUPOBAHME S>KMUBOTHBIX. METOJl TpaHCIUTAHTAIUU sIEp
KIICTOK. TexHonocuu 0300p06IeHUs, KYIbMUSUPOBAHUS U MUKPOKIOHANbHOZO DA3ZMHONCEHUS.
CeNbCKOXO3AUCEEHHBIX KYIbIYD.

XpoMOCOMHasi U TeHHas MHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYUPOBAHUE
pekomOunanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JloCTHXKEHUS U MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXXCHEPUHU. OKOJOTHYECKHE M JOTHYCCKHE TMPOoOJEeMbl TE€HHOM
WHXXEHEPHUH.

Menunuackue 6uorexnosoruu. I[loctrenomuas mudposas meaununa. [1I[P-muaraocruka.
MeTabo0sI0MHBIN aHAJIU3, TEHOIEHTPUUECKUHN aHAIN3 ITPOTEOMa YEJIOBEKA /I OIEHKH COCTOSTHUS
ero 370poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIE€TOK. TapreTHas Tepamus paka. 3D-
OWoWHXEeHepUs JuIs  pa3paboTku  (PpyHIAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO37aHUSl KOMIUICKCHBIX TKaHEH COYeTaHWEM TEXHOJOTUH TPEXMEPHOTO OHWONPUHTHHTA H
ckaddonauHra sl peNIeHUs 3a/1a4 MePCOHATN3NPOBAHHON METUITUHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEIbI0 oOecreueHruss KOMOMHUPOBAHHOM 3allUTBI OT
Bo30yauteneit OPBU, ycraHoBIieHHE MOJIEKYJISIPHBIX MeXaHU3MoB (yHkiponupoanus PHK-
coJiep KallliX BUPYCOB, BBI3BIBAIONIUX 0CO0O0 OMacHbIC 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuubt w  cxembl: «lcronbp3oBaHWE  MHKPOOPTaHW3MOB B MPOMBIIUICHHOM
pou3BOACTBEY, «Kitlerounast nmxeHepus», «l eHHass MHXEHEPUs».

11 KJIACC

Tema 1.3apoxeHue 1 pa3BUTHE IBOJTHIHOHHBIX NPeICTABICHNA B 0HO0JIOTHHI

OpomonnonHas teopus Y. Jlapsuna. [Ipeanochuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
U Hay4dHas aedarenbHocTsh Y. JlapBuHa.

JIBwkyme cuibl SBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTh
Pa3sMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAas H3MEHUYMBOCTh, OOppOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBII 0TOOD).

Odopmrenne cunteTnaeckoi Teopun 3Boiroruu (CTO). HeliTpansHas Teopus 3BOTIOIUY.
CoBpeMeHHas SBOJIONMOHHAS OMOJIOTHsI. 3HAYCHHE SBOJIIOIMOHHON TEOpUH B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdemoHcTpaunu

IToptpersr: Apuctorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. YUerBepukos, U. U. [lImansraysen, /. Xonaein, /1. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoil npupossl (o K. Jlunuero)», «JlecTHHIAa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (GOpMHUPOBAHUS TPUCIOCOOICHUN Yy pacTeHUH U
XKUBOTHBIX (110 JIamapky)», «Kapra-cxema mapupyTa nyremectsus Y. lapsunay, «Haxonku Y.
HNapBuna», «Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyOGei», «MHoroobpasue
KyJIbTYpHBIX (popM KamycThl», «[lopoabl TOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHUS HOBBIX



BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS JBHXKYIIUX CHUJ 3BOJOLUNY, «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU HBOITIOLIUNY.

Tema 2. Mukpo3Boonus u eé pe3yabTaTbl

[Momymnsimust kak dJeMeHTapHas eauHuia 3Boiolud. COBpPEeMEHHbBIE METOAbl OICHKH
TEHETHYECKOTO Pa3HOOOpa3Hs U CTPYKTYPhI MOmysannii. I3MeHeHne reHooHIa MOIyJISIUN KaK
AJIEMEHTapHOE HBOJIIOIIMOHHOE SIBIIEHHE. 3aKOH reHeThueckoro pasBHoBecust Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (PAKTOPBI (IBIXKYIIME CHIIBI) HBOMIOUMUA. MyTallMOHHBIA TpoIliecc.
KomOunatuBHass m3MeHUMBOCTh. [lpeli TeHOB — ciydvaifHble HEHANpaBlICHHBIE H3MEHEHUS
4acTOT ajulelied B momyisanusax. D(dext ocHoBatens. Ipgexm OymviiouH020 20pabIUKA.
CHudicenue eenemuuecko2o pazHoobpasus: npuyunsl u cireocmeus. Ilposenenue 3¢ghexma
Opeticha 2enos 6 Oonvwux u manvlx nonyaayusax. Mwurpanuu. M30msamus  TOmysIsSIui:
reorpaduyeckas (pocTpaHCTBEHHAS ), OMOJIOTrHYecKast (PEpOyKTUBHAS).

EctectBenHblii oT00p — HampaBisomuid (aktop 3Boironuu. DopMbl €CTECTBEHHOTO
oTOopa: IBMXKYLIUM, CTaOWIM3UPYIOIIMHA, pa3pbiBatolivid (qu3pynTuBHBIM). [lonoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOTO MOBEICHHUS KUBOTHBIX.

IIprcnoco0neHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOIIONUHU. Bo3HUKHOBEHHE
MPUCTIOCOOICHUH y opraHu3MoB. ApoMopdo3sl U uanoanantauu. [Ipumepsr npucnocobaeHmit
y opranu3MoB: Mopdonoruueckue, (U3NOJIOTHYSCKUE, OWOXMMUYECKUE, ITOBEICHUCCKHE.
OTHOCUTENBHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT MHKPOAIBOJIIOLHU.
W3omsmust — ximoueBoit  paktop BupooOpazoBanus. [lyTm u crmocoObl BHI000pa30BaHUSA:
ajionarpuueckoe  (reorpauyeckoe), CHUMIATPHUECKOe (IPKOJIIOTHYECKOE), «MTHOBEHHOE)
(monummonauzanus, Ttuopuan3anus). JmTuTenbHOCTh BOTIOIMOHHBIX TPOIECCOB.

MexaHu3Mbl OPMHUPOBAHHUST OUOJIOTUIECKOTO pa3HOOOpas3usl.

Ponp sBomonuoHHOM Ouonmoruu B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHS
O6unopazHooOpazusi. MUKPOIBOIIONMS U KOIBOJIOIMS Mapa3sUTOB M HX X031€B. MeXaHU3MBI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanun

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuup! u cxembl: «MyTallnOHHAsE U3MEHYUBOCTDY, «[lomyIsMoHHas CTpyKTypa BUAay,
«Cxema mposiBieHHs 3akoHa Xapau—BaitHOepra», «/IBwKymime CHUIIBI  DBOJIOLUNY,
«OKoJIoTUYeCKass M30JALUs TOMyJAUUiA ceBaHCKOW (openu», «I'eorpaduueckas uzomsAnus
JTUCTBEHHMIIBI CUOUPCKOM M JTUCTBEHHMIIBI Aaypckoi», «[lomyasiuoHHbIe BOTHBI YHCICHHOCTH
XHITHUKOB W KepTB», «Cxema JeiCTBUS eCTeCTBEHHOro orOopa», «PDopmbl OOphOBI 3a
CYIIIECTBOBAHUEY, «MHycTpuanbHbIit MEJIaHU3M», «OKuBble HCKOIaeMbIe»,
«IlokpoBUTENBCTBEHHAsT OKpacka >XMBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIXY,
«Dusnonoruueckue aaanranun», «I[IpucnocodbIeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buna», «Bunel-gsoitHukm», «CtpykTypa Buga B npupone», «CrnocoOsl
BUJ000pazoBanus», «l'eorpaduyeckoe BumooOpa3oBaHWe TpPEX  BHUIOB  JIAHIBIIICH,
«OKOJIOTUYECKOE BHU000pa3oBaHue BHUIOB cuUHULY, «[lomummonasl pacrenuit», «KamycTtHo-
peneyHbIid THOPUIY.

ObopynoBanue: repbdapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeul C
pUMepaMu pa3iINuHbIX MPUCIOCOONIEHUM, Yyyena MTHUIl U 3Beped pasHbIX BUAOB, repbapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JladopaTopnasi pa6oraNel «lIpucnocoOsieHHs OpPraHMU3MOB M WX OTHOCHTEIIbHAS
1IEJIECO00PA3ZHOCTHY.

JladopaTopnasi padoraNe2 «CpaBHeHHE BUIOB TT0 MOP(HOIOTHIECKOMY KPHUTEPHION.

Tema 3. MakpoaBosonust U eé pe3yabTaThl

MeTtoap! u3ydeHust MakpodBoitonuu. [laneonTosornueckre MeToIbl U3yUeHUs IBOJIOLINU.
[lepexoanbie GOpMBI U GUITOTEHETUIECKUE PAIBI OPTAaHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomonuu. CpaBHeHue @uopbl U  (dayHbl
MaTEpPHKOB U OCTPOBOB. bruoreorpadudeckue obnactu 3emiau. BUIbI-0HIEMHUKH U PEITHUKTEHI.



DOMOpPHOIOTHYECKHE W CPABHUTEIHLHO-MOP(OIOTHIESCKHE METOJbI U3YyYCHUS IBOJIOIUH.
I'eHeTnyeckue MeXaHU3MbI SBOJIOIUU OHTOTEHE3a W TOSABICHUS HBOJIOLMOHHBIX HOBIIECTB.
I'oMosiornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyanMeHTapHbIe OpraHbl U araBU3Mbl. MOJIEKYIISIpHO-
TreHeTUYeCKUue, OWOXMMHUYECKHEe M  MaTeMaTHYeCKHe METOJbl M3Y4YeHHUS  DBOJIOLUU.
I'omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBHEB.

XPOMOCOMHBIE MyTaIlH U YBOJIIOIIHS TEHOMOB.

OOmue 3aKOHOMEPHOCTH  (TIpaBWia) JBOMIOUWHU. [Ipunyun  cmeHbl  DYHKYUL.
HeoOpatumocTs 3Bomtonuu. AnantTiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mrosep, 3. ['ekkens.

Tabnuupl 1 cxembl: «DUIOreHETHUECKUHN PsI/I JIOMIATNY, «APXEONTEPUKCY», «3BEpo3yobIe
smepb», «Creronedansy, «Punnodurey, «CemeHHbIE MAanopoTHUKW», «buoreorpaduueckue
30HBI 3emin», «Jlpeiid KoHTHHEHTOB», «PemukThl», «HauanpHBIE CTaguM SMOPUOHAIBLHOTO
pa3BUTHSl  TO3BOHOYHBIX  JKMBOTHBIX», «['OMolOrMYHBIE ¥  aHAJIOTUYHBIE  OPTaHbDY,
«PynumeHTb», «ATaBU3MB»Y, «XpOMOCOMHBIE HAOOpbHI YelloOBEKa M MIMMMaH3e», «[aBHbIE
HaIpaBIIEHUS IBOIIOLUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJIOLIUNY.

O6GopyaoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTATKOB OpPTraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AQHAJIOTMYHBIX, PyJMMEHTApHBIX OPraHOB W aTaBU3MOB, KOJUICKIIHH
HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHe ;KU3HA Ha 3emuie

HayuHble THUIIOTE3BI NPOMCXOXKIEHUS XU3HM Ha 3emse. AOuoreHe3 M NaHCIEPMUsl.
JloHayuHble TPEJCTABICHUS O 3apOKICHUM KHU3HU (KpealnoHu3M). ['HMmoTe3a MOCTOSHHOTO
camo3aposKJIeHUs KU3HU U €€ onpoBepkeHne onbitamu @. Peau, JI. Cnaymmannanmy, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE ATalbl HEOPraHUYECKOM 3BomtoLuu. [lnanerapHas (reosorudeckasi) 3BOTHOLUS.
XuMmudeckasi 3BONOLMA. AOUOTEHHBIH CHHTE3 OpPraHMYECKUX BEHIECTB M3 HEOPraHMYECKHUX.
Omeir C. Munnepa u I'. KOpu. OOpazoBanue mnoiauMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. W. Omapuna, runore3a mnepBuyHoro OynpoHa J[k. XonmeiiHa, reHeTHUYecKas
runore3a ['. Mémepa. Pu6o3umbr (T. Yek) u rumoreza «wmupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopuss 3emnu u meroapl €€ wu3ydeHus. lVIckomaembple OpPraHUYECKHE OCTAaTKH.
I'eoxpononoruss u e€ wMeroasl. OTHOcUTeNnbHass M aOCONIOTHAasT  TEOXPOHOJOTHS.
['eoxpoHoIOrMUecKas IKaja: 30Hbl, IPbl, IEPUObI, FTOXH.

HavanpHbie sTanbl opranndeckoil sBononud. llosBreHne u 3BOMONMS MEPBBIX KIIETOK.
Opomonust Metabonu3ma. Bo3HukHOBeHHE nepBbIX 3KocHcTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKM Kak aHalor mepBbIX Ha 3emie coobmectB. CtpomaTonuTsl. [IpokapnoTel u
9YKapuOTBHI.

[IpoucxoxaeHrue sykapuoT (cUMOHOTreHe3). DBOJIOIMOHHOE MPOUCXO0XKACHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHME  OCHOBHBIX  IpYyII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE STambl SBOJIONUHM BHICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTEHHIA.
Breixong pactenuit Ha cymry. [losiBieHue cHOpoBBIX pacT€HUl M 3aBOEBAHUE HMHU CYIIH.
CemenHble pacteHus. [Ipoucxoxienne BETKOBBIX pacTEHU.

OcHOBHbBIE 3Tambl 3BOJIONHMHU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl >KMBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX THUTIOB. IlepBbie XOpIoBBIE
*UBOTHBIE. JKU3Hb B BoJIe. DBOIIONMS MMO3BOHOYHBIX. [Ipoucxoxknenne ampuduii U penTuimii.
[Ipoucxoxnenre mekonutaroumx W nTUL. [IpuHnun kimoueBoro apomopdoza. OcBoeHuUe
0€CI03BOHOYHBIMU U TTIO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3zButure xxu3HM Ha 3emiie 1O 3paM U MepuoiaM: apXxei, MpoTepo30ii, majieo3ou, Me30301,
KaifHOo30#. OOmas xapakTepuUCTHKa KJIMMara M TeoJIoThdeckux TmporeccoB. [losBrnenue u
pacuBeT XapaKTEpHBIX OPraHHW3MOB. YTJIEOOpa30BaHUE: €ro YCIOBHUS M BIMSHHME Ha Ta30BbII
coctaB aTMOc(]ephl.



MaccoBble BBIMUPAHHS — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IlpuumHsl U cieacTBus
MaccoBbIX BhIMHpaHHUi. COBpeMEHHBIH SKOJIOTHMUECKUN Kpu3HC, ero ocobeHHocTH. [Ipobrmema
COXpaHeHHUs1 OMopa3Ho00pasus Ha 3emie.

CoBpeMmeHHas cuctema opranudeckoro mupa. [IpuHIUNBI Kiaccuukauy OpraHu3MoB.
OCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpannu

[Moptpersr: ®@. Penu, JI. Ciannannanu, JI. [Macrep, U. 1. Meunukos, A. U. Onapun, JIx.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuupr u cxemsl: «Cxema onbita @. Penny», «Cxema ombrta JI. [Tactepa mo u3ydeHuro
caMo03apoJeHus xu3Hu», «Cxema onbita C. Mwmepa, I'. FOpu», «3JTtanel HeopraHu4eckoi
sBosoIMNY, «['eoxpoHonornueckas mkanay, «HadanpHbple 3Tanbl OpraHUYECKON 3BOJIIOLIMNY,
«Cxema oOpa3oBaHHMs DJyKapHOT NyTéM cuMOHOreHesa», «Cucrema >KUBOM MPUPOIB»,
«Ctpoenne  Bupyca», «Apomopho3sl pactenuity, «PuHHOQUTEY, «OIHOKIETOYHBIE
BoZOpoCcIn», «MHOrOKIeTouHble BoJopociw», «Mxmy», «llanmopotHukmn», «l'onoceMeHHbIe
pacteHus», «Opranbl IIBETKOBBIX pacTeHHi», «Cxema pa3BUTHS JKUBOTHOTO MHUPay,
«Apomopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llnockue dvepBmy,
«YIEHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJIHEICY, «ITpecMmblikaromuecs», «IITup,
«Mnekonuraromue», «Pa3Buthe JKHM3HM B apxeHckod ape», «Pa3zBurue Ku3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTue KHU3HM B TANCO30MCKON 3pey», «Pa3BuUTHE XU3HH B
ME3030MCKONl 3pe», «Pa3BuTHe KHU3HM B KaWHO30MCKOM »dpe», «CoBpeMeHHasi cHUCTeMa
OpPraHUYECKOTO MHPAY.

O6opynoBanue: repOapuu pacTEeHU pa3IMYHBIX OTIENIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIMU HIJIOKOXHUX, CKEJIETHI
MMO3BOHOYHBIX JKMBOTHBIX, 4ydeja NTUIL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKONAeMBbIX, MYJISDKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas gaboparopuas padoraNe3 «MoaenupoBanue onbiToB Musnepa—tOpu mo
M3yYeHHUIO a0MOTeHHOTO CHHTE3a OPTraHWYECKUX COSAMHEHHI B IEPBUYHOM aTtMochepe».

IMpakTnueckass padoraNel «3yyeHne OCOOCGHHOCTEH CTPOCHHS ITO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IlpoucxoxaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nensl u 3a1aun aHTPONOIOrMU. METOo 1l aHTPOIIOJIOTHH.

CraHOBIIEHUE TPEICTABICHUN O MPOMCXOXKIACHUM 4YeJIOBEeKa. Penurnos3Hele BO33pEHUS.
CoBpeMeHHbIE HaAy4YHbIE TEOPHH.

CxonctBo yenoBeka ¢ KUBOTHBIMH. CHUCTEMaTHYECKOE TIOJIOKEHHE  YEIIOBEKA.
CBuzerenbcTBa CXOJICTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OJIOTHYECKHE,
sMOpuonorndeckue, (U3NONIOro-OMOXUMHUYECKUE, TMOBeAeHYecKne. OTIM4Yus 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€eHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIBHOW CHCTEMBI.

JBmwxkynme  cuinbl  ((hakTopel)  aHTpomoOreHe3a:  OWMOJOTHYECKHE,  COIUAJIbHBIC.
CooTHoteHue OMONIOTHYECKUX U COIIMABHBIX ()aKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE CTaUU aHTpomnoreHe3a. PaHHue denoBekooOpas3Hble 00e3bsiHbI (IIPOKOHCYIIHI)
Y paHHHE TIOHTHIBI — OOIIMe MPEIKHU YeT0BEKOOOPA3HBIX 00€3bsSH U JIIOeH. ABCTPATIONUTEKH —
JBYHOTHE IpeNKH Jroaed. YUenoBek ymenbld, NepBble M3rOTOBICHUs Opyaud Tpynaa. Yemosek
MIPSAMOXOISIIIMI M TIEpBBIA BBIXOJ JItojaeH 3a mpenensl Adpuku. YenmoBek reraenbOeprckuii —
00K IPEeTIOK HeaHIePTATLCKOTO YelIOBeKa U YeJIOBEKa pasyMHOro. YeloBek HeaHaepTaaIbCKHUil
KaK BHJI JIOAEH XOJOJHOTO KinMara. YemoBeK pa3yMHbIH COBPEMEHHOIO THINA, JIEHHCOBCKUM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenamMu Adpuku. [laneoreneTika u najieoreHOMHUKa.

DBOMIONMS COBPEMEHHOTO ueloBeKa. EcTecTBEHHBIM OTOOp B MOMYJSIUSX 4YelOBEKa.
MyTanmoHHbI# nporece U monmuMopusM. [lonmynsinnoHHbIE BOJIHEL, Apeid reHoB, MUrpanus u
«3(hdexT ocHOBaTENN» B MOMYJISAIUIX COBPEMEHHOTO YeJI0BeKa.

Yenoseueckue pacbl. [lonstue o pace. bonblime pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJo-HErpouiHasl (dPKBaTOpUabHas), MOHTOJOUIHAs (a3uaTCKO-aMepuKaHCKas). Bpems u
IIyTU paccelieHusi 4YeloBeka Mo IulaHere. ExauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOjaeHHOCTh ueloBeKa K  pa3HbIM  yCIOBUSIM



OKpy>Karomiel cpezpl. BiusHue reorpadudeckoil cpenpl u apeiida reHoB Ha MOPQOJIOTHIO U
(U3MOIIOTHIO YeNTOBEKa.

MeXIUCIUIUTMHAPHBIE METOAsl B (U3MYECKOW  (OMOJOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAs. ~ QHTPONOJOIMA W TaJCOAHTPOINOJIOTUS  YEIOBEYECKUX  IMOMYJISLUH.

buocounansHbie UCCIIEIOBaHMSI IPUPOABI 4eJI0BEKA. HccnenoBanue
KO3BOJIIOIIMUOMOIOTHYECKOTO M COLIMAIBHOTO B YEJIOBEKE.
JdeMoHcTpanun

[Toptpetsi: Y. HapBun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuupr w  cxembl: «MeToAbl aHTPOMOJOTHUUY», «[OJIOBHOW MO3T  4YEJIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBI», «CKeleT 4eloBeKa W CKeJeT MuMIaH3e», «PyauMeHTsl u
aTaBU3MbDY, «JIBWKyIIME CHJIBI aQHTPOIOTEHE3a», «DBOJIOIMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasionuTek», «HenoBek ymensiii», «HenoBek npsMOXOAsIniDy, «/[eHUCOBCKUN YEIOBEK»
«Heannepranbipy, «KpomanboHib», «lIpeaku denoBekay, «ITalbl BOJIIOINUH UYEJTOBEKAY,
«Pacel uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, MPEAMETOB MaTEPUAIBHON KYJIBTYpPbI MPEIKOB
yenoBeka, penpoayknuu (pororpaduu) KapTHH ¢  MHQPOJOTHUYSCKUMU U OHOJECHCKHUME
CIOXKETaMH TIPOUCXOXKICHUS YeTIOBeKa, (poTorpaduu HaX0JJOK MCKOMAEMBIX OCTATKOB YEIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIEb Yepera 4elloBeKa M 4Yeperna HIMMIIAaH3€, MOJENb KUCTH 4YelloBeKa U
KHMCTHU IIMMIIaH3€, MOJIETIN TOPCa MPEIKOB YEJIOBEKA.

JladopaTopnasi pa6oraNed «l3yueHue 0OCOOCHHOCTEH CTPOSHHUsS CKeJeTa YeIOBEKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM.

IMpakTnueckas padoraNe2«M3yyeHue 3KOJIOrHYECKUX aIanTalluid YeJI0BEKa.

Tema 6. ODxosormsi — Hayka O B3aUMOOTHOIIEHHAX OPraHu3MoOB WU
HAJ0PTraHU3MEHHbIX CHCTEM C OKpY:Kaloulei cpenoi

3apoxaeHue U pa3Butue skonoruu B Tpynax A. ['ymOonbara, K. ®@. Pynbe, H. A.
CeseprioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skosioruu. Csizb
9KOJIOTUU C APYTUMH HayKamHu.

MeTtoasl skonoruu. IloneBbie HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
nabopaTtopHble. MoienupoBaHie B 3KOJOTHMA. MOHUTOPHUHT OKPYIKAroIied Cpeibl: JTOKaIbHBIH,
PErMOHANILHBIN U TJI00aTbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUHM JUIs 4YesoBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenmoBedecTBa ¢ Mpupoaoil. dopMupoBaHHE HKOJIOTHYECKON KyJIbTYpPhl H
HKOJIOTMYECKOM TPaMOTHOCTH HaceJEeHUsI.

JdemMoHcTpannun

[optpetsr: A. I'ym6omnbar, K. @. Pynbe, H. A. CeBeprios, 3. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupr u cxemsl: «Paznenst axonoruny, «Metoasl 3Konoruny, «Cxema MOHUTOPHUHTA
OKPY’KaIoIEeH Cpeb».

Tema 7. Opranusmsl u cpefa o0UTAHUSA

Okonoruueckue  ¢GakTopel M 3aKOHOMepHOocTH ux JaeiictBus.  Kiaccuduxarms
HKOJIOTHYECKUX  (aKTOpOB:  aOMOTHUECKHEe, OWOTHYECKHe, aHTponoreHsneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKomorndeckux dakropos. [Ipasuno munumyma (K. llnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotndeckue (axktopsl. CBeT Kak dKoIorHuyeckuil gakrop. [leficTBie pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJOTHYECKHE TPYIIBl PACTCHHUH U >KUBOTHBIX TIO
OTHOUIEHUIO K cBeTy. CUrHaNIbHas poisib cBeTa. DoTonepuoansm.

Temmnepatypa kak skomorndyeckuid Qaxrop. JlelicTBue TeMIepaTypsl Ha OpPTaHU3MBI.
[lolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTh Kak skonormueckuil dakrtop. [IpucmocoOnenus pacTeHUil K TOICPKAHUIO
BogHOro OamaHca. Knaccudukanus pacteHuit mo oTHomieHuto k Bojae. [IpucmocoOneHus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKUMA.

Cpenbl oOMTaHUA OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAs, TITyOWHHAs
MOJIMTOYBCHHAS, BHYTPHOpPraHU3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpea OOUTAHHS
opranu3moB. [Ipucnoco0ieHust OpraHu3MoB K KU3HU B Pa3HBIX CpEAax.



buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[TprcnocoOneHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIIOBHUH )KU3HH.

XKuznennoie Gopmbl opranu3moB. llonsTHe o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHHI: NepeBbs, KyCTAPHUKH, KYCTapHUYKH, MHOTOJICTHHUE TpPAaBbl, OJHOJICTHUE TPABBI.
Xuznennoie (HOpPMBI KHUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHUs U 00pa3a KU3HHU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIHS,
XMITHUYECTBO, CUMOMO3 U ero ¢opmsbl. [lapasutusm, Koonepanus, MyTyalu3M, KOMMEHCAIU3M
(KkBapTHUpaHTCTBO,  HaxJieOHM4ecTBO). Herpoduyeckne  B3aumoneicTBus  (TONMUYECKHE,
¢bopuueckue, ¢adpuueckue). 3HayeHHE OUMOTHUYECKHUX B3aUMOJCHCTBUN Ui CYIECTBOBAaHUS
OpraHu3MoB B cpefie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUYEHHUS.

JdemMoHcTpannun

Tabmuupsl 1 cxeMmbl: «OKkosnoruyeckue GpakTopbl», «CBETOBON CIEKTP», «IKOJIOTHUECKUE
IPYyTIbI )KUBOTHBIX 110 OTHOUICHHIO K CBETY», « T€IUIOKPOBHBIE KUBOTHBIEY, «XOJIOIHOKPOBHBIE
KHUBOTHBIEY», «DU3MONOTHYECKHEe aJanTalii >KUBOTHBIX», «Cpelnsl OOWTaHUS OpPraHU3MOBY,
«buonornueckue purMel», « KuzHennsle popmbl pactenuit», «KnuzHeHHble GOPMBI KUBOTHBIXY,
«2KocHucTeMa MUPOKOJIUCTBEHHOIO Jieca», «DKOCHCTeMa XBOMHOro jeca», «llemu nuraHus»,
«XumuuaectBoy, «Ilapazutuszm», «Konkypenuus», «Cumonos», «Kommencanuzm».

O6opynoBanue: TepObapuM pAacTEHWH W JKUBOTHBIX, TMPUCIOCOOJICHHBIX K BIHSHHIO
pa3NMYHbIX  SKOJIOTMYECKUX  (AKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuu M KOJUIGKUIUH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOHUUBBIX
pacTeHMid, uyuena MNTUI W 3Bepeid, repdapuu pacTeHUH, OTHOCAIIMXCS K THUrpoduTaMm,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHMsI JAaHHBIX TPYII, KOJUIEKLUH HKUBOTHBIX,
OOHUTAIONINX B Pa3HBIX cpenax, repOapuu W KOJUICKIUH PACTEHWH M YKMBOTHBIX, 00Jala0IINX
YepTaMyd NPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHM JKU3HHM, TepOapuu u
KOJUIEKIIUM PAacTEeHUM W JKUBOTHBIX Pa3JIMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIIMU >KUBOTHBIX,
YYacCTBYIOLIMX B PA3IMUHBIX OMOTUYECKUX B3aMMOIECHCTBHSIX.

JladopaTopHasi pa6oraNeS «BrisiBieHHe NPHUCTIOCOOJICHUN OpPraHU3MOB K BIIUSHUIO
CBETa U TEMIIEPATYPHI».

JladopaTopnasi padoraNe6 «AHaToMHUEeCKHE OCOOEHHOCTH PACTCHHM U3 Pa3HBIX MECT
OOUTaHUSY.

Tema 8. Jkos10rus1 BUI0B U MOMYJISIUIA

DKOJIOTHYECKHE XapaKTepUCTHKHU nomyisauuu. [lomymsuus kak Guosnoruyeckasl cucrema.
Ponb HEOTHOPOTHOCTH Cpenbl, (PU3NIECKHX OaphbepOB W OCOOCHHOCTECH OHMONOTHH BHUJIOB B
(opMHPOBAHNY MPOCTPAHCTBEHHOM CTPYKTYpHI NoMnyJisAluil. OCHOBHBIE MOKA3aTEIH MOMYJIALNY:
YHCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M IOJIOBas CTPYKTypa, POXKIAAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALMsL.

DKojoruueckast cTpykrypa nomyiasuuu. OleHKa 4HMCICHHOCTH NOomyssuuu. JIMHamuka
MOIYJISIVM U €€ peryysiuus. buotnyeckuil moTeHnMan nomyiassuuu. MoaenupoBanue JMHAMUAKH
nomyisinud. KpuBble pocta uucieHHOCTH nomyisiuuu. KpuBble BbDKMBaHMs. Perymsus
YHUCICHHOCTUIIONYJISALUM: poib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIOTUYECKHe cTpaTeruu BuaoB (r- u K-ctparerun).

ITonsatne 00 »sKojormueckol Hume Buaa. MecrooOutanue. MHoOromepHas MOJENb
skoJsiorndyeckor Humum/[x. .M. Xarunncona. Pazmepsl skonornyeckoil Humu. [loreHumnansHas u
pean30BaHHAs HUILIH.

Bun xak cucrema nomynsuumid. Apeansl BUAOB. Buabl M uX KU3HEHHbIE CTpaTETUU.
DKOJIOrM4eCKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTpalUil JKUBOTHBIX. buosornyeckue WHBA3UU
qy>KEPOAHBIX BUJIOB.

JdeMoHcTpanun

IToptper: Ix. U. XaTunHCOH.

TaOmuupl 1 cxembl: «IKOJOTHYECKUE XapaKTEPUCTUKH NOMysiiuny, «IIpocTtpaHcTBeHHAs
CTpyKTypa nomyisauun», «BospacTHsle nupamuael nonyiasanun», «CKOPOCTh —3aceleHHUs



MOBEPXHOCTU 3eMJIM pPa3Iu4YHBIMU OpraHuzMamMmn», «Mojens skojormyeckord nHumu [x. U.
XaT4nHCOHAY.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUN >KUBOTHBIX.

JladopaTopnasi padoraNe7«IIpucnocoOneHuss CEMSH paCTeHUH K PaCCEICHHUIOY.

Tema 9. Jkos10rus coo0mIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBA3M MexXIy OpraHH3MaMu B
ouoreHo3se.

OkocuctemMa Kak oOTKpbiTas cucrema (A. Jx. Tencnu). DyHKIHOHANIbHBIE OJOKH
OpraHU3MOB B JKOCHCTEME: MPOJIYIEHThI, KOHCYMEHTBI, PEAYyLEeHTHl. T[popuuecKkue ypOBHHU.
Tpoduueckue nenu u cetu. A6HoTudeckre OJI0KU SKocucTeM. [10YBBI U MBI B IKOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK YHEPTUU B SKOCUCTEME.

OcHoBHbIE TTOKa3aTeNN 3KocucTeMbl. brioMacca u mpoayKius. DKOJIOrHuecKrue MUupamMuIbl
qrcen, OMOMacChl U DHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIlecCHUU. [lepBUYHBIE W BTOPHUYHBIE CYKIIECCUM U HX
NPUYUHBL. AHTPONOreHHBbIE BO3ACHCTBUS Ha cykieccud. KiumakcHoe cOOOIIECTBO.
buopasHoobpasue u noaHOTa KPyroBopoTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHble SKOCUCTEMBI. JKOcucmemvl 03€p U peK. DKOCUCmeMbl MOpel U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpONOTeHHBIE  DKOCHCTEMBI. ArposkocucrteMa. ArpoiueHo3. Paznuuusa wMexay
AHTPOTIOTCHHBIMU M MIPUPOIHBIMU IKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojickas ¢iopa u dayHa.
CunanTponm3anusi TropoJckod ¢ayHbel. buojormueckoe ¥  XO3SICTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJICHCTBUH  OpraHU3MOB B
aKkocucTteMax. Ponb kackaonoco sghgexma u 6u008-30upuxamopos (Knouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXIY CMEXKHBIMU
HKOCHUCTEMaMHU. YCTOWYMBOCTh OPraHMU3MOB, TMONYJSIUNA W OSKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JAEHCTBUM.

Mexanuzmvl  8030eticmeus  3a2ps3HEHULl  PA3HBIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToI0I0oTUsI MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTC€HHBIX IKOCUCTEM.

JdemMoHcTpannun

IToprper: A. JIx. Tencnu.

Tabmumpt u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa MIMPOKOIUCTBEHHOTO JIecay,
«9KocucTeMa XBOWHOTO Jiecay, «DyHKIMOHATBHBIC TPYIMIBI OPTaHU3MOB B JIKOCHCTEME),
«KpyroBopor BemiecTB B 9kocucteme», «llemum mnuraHus (macTOMINHAs, JAETPUTHAA)Y,
«IKoJoTuYecKas MUpaMUIa YUcel», « IKOJIOrHuecKast mupamMuaa OMoMaccely, « IKOJIOTHYECKas
nupamuga sHeprum», «OOpazoBanue Ooiortay, «llepBuunas cykneccus», «BoccTanoBneHue
Jieca mociie Toxkapay, «JKocucTema o3epa», «ArpoueHos», «KpyroBopoT BemIeCTB M IMOTOK
SHEPTHUH B arporeHo3ey, «lIpumepsl ypooskocucTem.

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, YydYesa ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUH, aKBAPHUYM KaK MOJENb YKOCHCTEMBI.

Tema 10. Buocdepa — rinodanbHasi IKocucTeMa

buocdepa — obmennanerapHas 06oj04yka 3eMiH, TJe CYIIECTBYEeT WJIHM CYIIECTBOBaja
*u3Hb. PazButue npenacrasienuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. U. BepHanckoro o
ounocdepe. O6mactu 6uocheps! u e€ coctan. JKuBoe BemecTBo 6rMochepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyiecTBoBaHUS Ouocheprr. OcodeHHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXMMHUYECKUE ITUKIIBI (YIiIepo/ia, a30Ta). PUTMHYHOCTE siBIeHU# B Ouocdepe.

3onanbHOCTH OUOChepsl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOWHbBIE
Jieca, CMEIIaHHBbIE M IIMPOKOJIUCTBEHHBIE Jieca, CTeMH, CaBaHHBI, TyCTHIHU, TPOIUUYECKHE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBII MUpP OMOMOB CYIIIH.



Crpykrypa W QYHKIUS JKUBBIX CHCTEM, OIIGHKA WX PECypCHOTr0 TOTCHIMana |
onocdepHbIX QYHKITUH.

JdeMoHcTpanun

[Toptpetsi: B. U. Bepnanckuit, 3. 3rocc.

Ta6muuer u cxemsl: «I'eocdeprr 3emmn», «KpyroBopot azora B mpupoze», «Kpyrosopor
yriaepoaa B npupojae», «Kpyrosopot kucinopona B mpupoje», «KpyroBopoTt BoJibl B IPHUPOIE»,
«OcHOBHBIE OWOMBI cymm», «Kimumatndeckwe mosica 3emum», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «llupokonmuctBennslii necy», «Cremb», «CaBanHay, «IlycTbIHY,
«Tponmueckuii gec».

Ob6opynoBanue: repéapur pacTeHU pa3HbIX OMOMOB, KOJIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYyKalouias cpeaa

DKOJOTHYeCKHe KpU3UChI M WX TNpUYHHBL. Bo3zaeilicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue nouBsl. OXxpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue KiinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENBbHBIN W JKUBOTHBIK Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoausie Tepputopun (OOIIT). borannueckue caabl U 300J0TUYECKHE
MapKH.

OcCHOBHBIE TIPHUHIIUIBI YCTOMYMBOTO PAa3BUTHS YETOBEUYECTBA U MPUPO/IbI. ParmonanbsHoe
MIPUPOJIONIONB30BAaHUE M COXpaHeHHe Ouojormueckoro pasHooOpazus 3emun. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €0 BEpOSITHBIC MOCIEACTBHSI.

Pa3Butre METOIOB MOHMTOpPUHTA pPa3BUTHUS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemnvle uccnedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
9Hepeemuxke. buonozuueckoe pasnoobpaszue u ouopecypcol. Hayuonanvhvie ungopmayuonmvie
cucmemul, obecneyugarowue O0OCMYn K UHGOPpMAYUU NO COCMOAHUI OMOEIbHbIX U008 U
akocucmem. OcHosbl dIKopeaburumayuy 3Kocucmem U cnocobos 6opbOvL ¢ OUONOBPEHCOEHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX d9KOCUCTNEM.

JdeMoHcTpanun

Tabmumpl u  cxeMmbl:  «3arpsisHeHHEe aTMocdepb», «3arps3HeHue ruapochepsn,
«3arpsisHeHne  TOYBBD, «llapHuMKOBBIA 3pdexT», «Ocobo oxpaHIeMble NPUPOIHBIC
TeppUTOpUN», «MoOJenu ynpaspiasieMoro MUpay.

O6opynoBanue: (Qororpadum oOXpaHSEMBIX pPACTCHHUH © IKUBOTHBIX KpacHOW KHHTH
Poccuiickoiit denepanu, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'MHU
HA YPOBHE CPEJJHEI'O OBLHIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATbHI

®dI'OC COO ycranaBnmuBaeT TpeOOBaHHUA K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
IpOTpaMM CpeHero o01ero 00pa3oBaHus: TUIHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHEIE.

B cTpykType NUYHOCTHBIX pe3yibTaTOB OCBOEHUS MPOTPaMMbl MO OMOJOTMH BbIAETICHBI

CIIEAYIOIIME  COCTABISIOLIME: OCO3HAHME OOYyYaIOUIMMHUCS  POCCHUICKOM  IpaskJaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIPEAETICHHUIO,
Hanuyue momueayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpaeieHHoe paszeumue BHYTPEHHUX
yOEKICHHUI JINYHOCTH Ha OCHOBE KJIIOYEBBIX HEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHIL
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb O0YUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JESITENbHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, MPHUCYIIMMH  CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, Haluyue NPABOCO3HAHUA  DKOJIOTUYECKOH  KYyJBTYpHI,
CnoCcoOHOCMU cMasums UEIH U CTPOUTH KU3HEHHBIE TIaHBI.
JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS IPOrpaMMbl IO OHOJOTHMU JIOCTHTalOTCS B €IUHCTBE
y4eOHOM M BOCIIUTATENILHOMN JEATEIHHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCHICKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMU B
oOmiecTBe MpaBUIaMH M HOPMamH TOBEIEHHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HAHMS,
CaMOBOCIIUTaHMSI U CaMOpa3BUTHUS, PA3BUTUSI BHYTPEHHEH MO3MLUU JTUYHOCTH, NMATPUOTU3MA U
YBaXXEHHUSI K 3aKOHY M IPaBOMOPSIKY, YETOBEKY TPyJa U CTapIIeMy IMOKOJIEHHUIO, B3aUMHOTO
YBaXEHUs, OCEpe)KHOTO  OTHOIIEHHWS K  KyJIbTypHOMY  HacleIHi0 W  TPAJAULHUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit deaeparum, pupoe U OKpykKarolien cpee.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «buonaorus» MOMKHBI OTpaXKkaThb
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX
yOXKICHH, COOTBETCTBYIONIMX TPAJAULMOHHBIM LEHHOCTAM POCCHIMCKOrO  OOIecTBa,
paclIipeHHe >KU3HEHHOTO OIbITa U ONbITA AESITEIbHOCTU B IPOLIECCE PEaTU3allMid OCHOBHBIX
HAIpPaBIIEHUI BOCTIUTATENBHOMN IEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1)rpa:kaaHcKoro BOCIMTAHUS:

chOPMUPOBAHHOCTh TPAXAAHCKOW TO3WIMHM  OO0ydYaroIlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 YJI€HA POCCUNCKOT0O OOIIECTBA;

OCO3HAHUE CBOUX KOHCTHUTYIMOHHBIX TpaB U 0O0s3aHHOCTEH, YBa)XXCHHE 3aKOHA H
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENHHOCTH MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelIeHnn YYeOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEAENATh COOCTBEHHYIO TMO3ULHI0 TIO0 OTHOLIECHUIO K SBICHUSIM
COBPEMEHHOMW KU3HU U OOBSICHATH €€;

yMEHHE y4YWUTHIBaTh B CBOMX JICWCTBUAX  HEOOXOAUMOCTh  KOHCTPYKTHBHOT'O
B3alMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMH, KYJIbTYPHBIMU LEHHOCTSAMHU M COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3aJad, YBaXXUTEIBHOTO OTHOIICHHS K MHEHHUIO
OIMIOHEHTOB MPU 00CYXKIECHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTH K TYMaHUTapHOM U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPpUOTHYECKOIr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUIMCKOMN Tpa)TaHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapOJy, YyBCTBa OTBETCTBEHHOCTH mepesn PoamHOM, ropocTH 3a CBOM Kpaii, CBOIO
Ponuny, cBOH S3BIK U KyJIBTYpY, IPOILIIOE M HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HAcHeAMI0 M NaMATHUKAM IMPUPOIBI,
noctukeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIaJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHHWE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IBI, B )KU3HH UeJIOBEKa U
COBPEMEHHOT0 O0IIEeCTBa;

uzeiHas yoexx IEHHOCTh, TOTOBHOCTD K CITY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME AYXOBHBIX EHHOCTEW POCCHIICKOrO HApO/1a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHKE JINYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOUM pPOJUTENSAM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CEeMEHHOM >KM3HMU B COOTBETCTBUU C TPAIUIUSMU HApPOIOB
Poccuu;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOLICHUH;

[MOHUMAaHUE SMOIMOHAJIBHOIO BO3/IEUCTBUS )KUBOM NPUPO/BI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHUE NPOSBIIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnUTAHMA, (POPMHUPOBAHUA  KYJBTYPbl  310POBbA U
3MOLMOHAIBHOIO 0JIArOIOJIYYHS:

MIOHMMaHME U peanu3alysi 310pOBOro 1 0e30MmacHoro o0pasa KHu3HH (3A0POBOE MUTAHUE,
cOOJI0ICHHE TUTHEHUYECKUX MPaBHJI U HOPM, cOaJaHCUPOBAHHBIA PEXHUM 3aHSATUH U OTAbIXA,
perymsipHasi QuU3MYECKas AaKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO H KOMIIETCHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE I[IEHHOCTH TPaBWJ WHAWBHIYyAILHOTO ¥ KOJUIGKTHBHOTO O€30MacHOTO
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOCH;

OCO3HAaHUE TOCIEACTBHA W HEMPHUSTHUS BPEIHBIX TPUBBIYEK (YHOTPEOJICHHUS KOOI,
HApKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0IIO0HE;

TOTOBHOCTH K aKTUBHOM JESITEIIbHOCTU TEXHOJIOTUYECKON U COI[MAIbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKYIO
NeSITENHbHOCTD;

UHTEpeC K pa3iuyHbIM cepaMm MpodeccrnoHaNbHON AESITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oyayiel mpodeccuu 1 pean30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0 U CaMOOOPa30BaHHUIO HAa MPOTSHKEHUU BCel
KU3HU;

7) 3K0OJI0ru4eCcKoro BOCIUTAHMSI:

9KOJIOTMUYECKU 1I€JIECO00pa3HOE OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIIE,
OCHOBE €€ CyLIECTBOBaHN;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJbTYphl: MPHOOPETEHUE OMNbITA TUIAHUPOBAHUS
ITOCTYTIKOB M OLICHKU UX BO3MOHBIX IIOCIEACTBUMN JUIsl OKPYKAIOLIEH CPeIbl;

OCO3HAHKE TI00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U IyTel MX PeICHuUs;

CIOCOOHOCTH HCIOJIB30BAaTh NMPUOOPETaeMble NMPU U3yUYEHUU OMOJIOTMH 3HAHUS U YMEHHUS
IPU pEeHICHUH MpoOJieM, CBSA3aHHBIX C pAIMOHAIBHBIM IMPHPOJIONONIE30BaHIEM (COOIIOACHNE
MpaBUJI MOBEICHUS B INPUPOJIE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, OHochepsl);

AKTUBHOE HENpPUATHE JEHUCTBUN, MPUHOCALIMX BpEI OKPYKAOLIEH MNPUPOIHON cpene,
YMEHHE TPOTHO3UPOBATH HEOJIATONPHUATHBIE YKOJIOTHUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JEWCTBUM U NMPEIOTBpAIATh UX;

HaJU4KMe Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, HKOJIOTHYECKON KYJIbTYPhI, OIBITA
NEATENbHOCTH  HKOJOTMYECKON  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAJIBbHOW ITPAKTUKE, TOTOBHOCTHM K YYacCTHIO B
MPAKTUYECKON JeATENBbHOCTH 3KOJIOTUUECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAayKd U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JIMajJore KyJbTyp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;



COBEPIICHCTBOBAHMUE SI3BIKOBOI M UNTATEIBCKON KYJIbTYPBI KaK CPEACTBA B3aMMOICHCTBHS
MEXy JTFOIbMU U TTO3HAHUS MUPA;

NOHMMaHHE CHeIU(PHUKH OMOJIOTHM KaK HAayKH, OCO3HaHHs €€ poiau B (OPMUPOBAHUU
paLMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU LEIOCTHOTO HPEACTABICHUS 00 OKpY’KaroIeM
MHpE KaKk O eIMHCTBE TPHPOJbI, 4YelOoBeKa M OOmecTBa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M PeIICHUH MPOoOIeM COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIsI COBPEMEHHOW NIMBMIIM3AIMU: OOECTIeUeHUs
HOBOT'O YPOBHS Pa3BUTHs MEAMLUHBI, CO3aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pemnate pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA ITyTEH BBIXOJA U3 TI00ATBHBIX
HKOJIOTHUECKUX MPOoOIieM U oOecrieueHHs epexoia K YCTOHYUBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
UCTIOJIb30BAHUIO PUPOAHBIX PECYPCOB M (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HM;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKUX 3HAHWN B LIEJAX TOBBIMICHHUS OOIICH
KyJIBTYpPBl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHMOHAJIHHOM
IpPaMOTHOCTH 00y4aroLuxcs, popMupyemMoi pu u3y4eHuu OUOIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3yEeMBbIX B E€CTECTBEHHBIX HAayKax,
CMOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMUSA JJIs aHalu3a W OOBSCHEHUS SIBICHHUH
OKPY’KAIOIIEr0 MHpa M TNPOUCXOSNIMX B HEM HM3MEHEHHUH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKIIOYCHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOMIMXCS MAHHBIX C IETbI0 IOJyYeHHS
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS Ui PELICHHUS
npo0JIeM B peaTbHBIX KHU3HEHHBIX CHTYAIHSIX;

OCO3HAHME IIEHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTh OCYLIECTBIISTH HMPOCKTHYIO H
MCCIIEI0BATEIbCKYIO IEATEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTHBHOMY TIIOJlyYCHHIO HOBBIX 3HAHMH 1O OWOJOTMH B COOTBETCTBHM C >KU3HCHHBIMHU
NOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS Y4eOHOTo mpeamera «bHonorusy BKIIOYAIOT:
3HAYNUMBIC JJIA (bOpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA o6yqa}oumxcsf MCKIUCHUILUIMHAPHBIC
(MexIpenMeTHbIC) OOIIIeHAYYHbIE TIOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOOOB IMO3HAHUsA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAayKax (BeH_IeCTBO, OHEpTIU-,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIHUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHs, HCCIeAOBaHNWEe, HAOIOJICHUE, W3MEpPEHHE, JKCIICPUMEHT W JPYTHE);yHHBEPCATbHBIC
yueOHbIe JeicTBHs (ITO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYNISATUBHEIE), 00ECIICUHBAIOIIHEC
dhopmupoBanne (yHKIIMOHATHLHOW TPAaMOTHOCTH W COIMAIBHOM KOMIIETEHIIMH OOYYaroIINXCS,
CIIOCOOHOCTH oOyJaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAaHUA W YHHUBCPCAJIBHBIC y‘-Ie6HBIe }IeﬁCTBHﬂ B IIO3HABATEILHOU U
COLIMATbHOU MPAKTHKE.

B pesynprare wusydeHuss OWONOTMUM HAa YpPOBHE CpeaHEro oOmmiero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT chopMHUpPOBaHBI TMO3HABATEIbHBIE YHUBEPCAIbHBIC YUeOHBIE NEHCTBUS,
KOMMYHHMKAaTHBHbIE YHHUBEpCajbHble Yy4eOHbIE JIEHCTBUS, DETYJISATUBHBIE YHUBEpCAJIbHbIE
y4eOHbIe AeHCTBUS, COBMECTHAS JESATEILHOCTD.

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJ'la)IeHI/[e YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/[ MO3HABATC/JIbHBIMU I[BﬁCTBP[ﬂMI/IZ

1)0a30Bble JIOrHYecKHUe eiiCTBUS:

CaMOCTOSITETTFHO (DOPMYJTHPOBATh W aKTYaJIM3UPOBATh TMPOOJEMY, paccMaTpuUBaTh e&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHHUUA 3HaHUHU HpI/IéMLI JIOTUYECCKOT'O MBIIIJICHUA (aHaJ'II/ISa,
CUHTE3a, CpaBHEHMS, Kiaccupukauu, OOOOIIEHHs), PACKPBIBATH CMBICT OHOIOTHYECKUX
MOHITUN (BBIIEIATh UX XapaKTEpHbIe MPU3HAKH, YCTAaHABIUBATh CBS3U C APYTUMHU OHATUSAMU);

OTIPECTATh IENH JIEATEIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUU HUX JIOCTIKEHUS,
COOTHOCHUTB PE3YJILTATHI ACATCIBHOCTH C TOCTABJIICHHBIMHA LCIIAMU,



UCTIOJIB30BaTh OMOJIOTHYECKUE MOHATUS JUIsl OOBSICHEHUS (AKTOB M SIBJICHUN >KHUBOM
PUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHIYKTHBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAECMBIX SBJICHUSX, (POPMYJIHPOBATH
BBIBOJIbI M 3aKITFOUCHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUISl MPEACTABICHUS CYLIECTBEHHBIX CBS3EU U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTHBOPEYHI pPa3HOTO poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
Y HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh, OLICHHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OLICHMBATh PUCKU MOCIEICTBHHA eI TEIbHOCTH;

KOOPJMHUPOBATh W BBINIOJHITE DPAa0OTy B YCJIOBUSAX PEaJbHOrO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBINUICHUE MIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2)0a3oBble Uccae10BaTe/IbCKHE AeiiCTBUS:

BJIAJICTh HAaBBIKAMU Y4E€OHO-HCCIICIOBATEIBCKON U MPOSKTHOW JIEATEILHOCTH, HaBBIKAMU
paspenieHust nmpoodiieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METO/I0B
peleHus MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

MCITIOJIb30BaTh PAa3IMYHBbIE BUIBl JAEATEIBHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, MPEOOPA30BAHUI0O U MPUMEHEHHUIO B YYEOHBIX CUTYallMsSX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX M COLMATBHBIX IPOEKTOB;

(GbopMHpOBATH HAYYHBIN THIT MBIILJICHUS, BIIAJICTh HAYYHOU TEPMHHOJIOTUEH, KIFOUEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a/ladyl B OOpA30BATEIBHON AEATEIHHOCTH W
KU3HEHHBIX CUTYAIUIX;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIC CBSI3M WM aKTYaJIM3HPOBATh 3ajady, BBIIBUTaTh
TUIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTHl IS JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUM,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJ€ PpEUICHUS 33Ja4d pe3yJbTaThl, KPUTHYECKU
OLICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IIPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh IIEJICHANPABICHHBIA MOUCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHUCTBHS B
po(hecCHOHATBEHYIO CPEeay;

yMeTh TEPEHOCUTh 3HAHMWSA B  I[O3HABATEIBHYKD M  INPAaKTHYECKyl0  00JjacTu
KHU3HEICATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1acTeid;

BBIJIBUTaTh HOBBIE WJEH, NpeAjiaraTh OPUTHHAJIBHBIC MOAXOJbl W PEIICHUS, CTABUThH
poOJIeMBI M 33]1a4H, JIOIYCKAIOIINE AT TCPHATHBHBIC PEIICHHS.

3) paGora ¢ unopmanueii:

OPHCHTUPOBATHCS B Pa3IMYHBIX MCTOYHHKAX HH(popMarnmu (TEKCTe y4eOHOTo mocoOwus,
HAYYHO-TIONYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBApAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHere), aHaIM3UpOBATh HHMOPMAIMIO DPA3JIUYHBIX BHUIOB H (QOpM
NPECTAaBIICHUS, KPUTUYECKU OLIEHUBATh €€ JTOCTOBEPHOCTh M HEIPOTHBOPEYHBOCTD;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJbI INPH IOWCKE U OTOOpE
OHMOIOrYeCcKOi MH(POPMAIK, HEOOXOIUMOM TSl BBITTOJIHEHUS yUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIbTYpY aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHMAaJbHYI (OPMY TIPEACTABICHUS OUOJIOTHYECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIBI, PUCYHKH U IPYTOe);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAueCTBE CPEJACTBA IpH padoTe C OMOIOTHYECKOM
uHpOpMaLKel: TPUMEHITh XUMHYECKHE, (PU3NYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dbopmyibl, abOpeBHaTypy, HOMEHKJIATYPY, KCIIONB30BaTh W TPEOOPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISIHOCTH;



BJIQJICTh HABbIKAMHU pACIO3HABAaHUS M 3alIUThl HH(pOpManuu, WHGOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1eHiCTBUSIMH:

1)o0menue:

OCYIIECTBISITh KOMMYHHUKAIIMUA BO BceX cepax >KM3HU, aKTUBHO YYacTBOBATH B JTMAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3BIBATH
CYXKJIEHHUS OTHOCHUTEIBHO BBIIIOJIHEHUS MpeiaraéMod 3aJaud, Y4YWUTBIBaTb HMHTEPECHl U
COTJIaCOBAaHHOCTH MO3UIUHI APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

pacrno3HaBaTh HeBepOalbHBIE CpelICTBAa OOIICHHS, MOHMMATh 3HAYCHHE COIMAJBHBIX
3HAKOB, MMPEANOCHIIOK BOZHUKHOBEHUS KOHQIUKTHBIX CUTYAIi, YMETh CMSATYATh KOH(MIUKTHI U
BECTH IIEPErOBOPBHI;

BIIQJICTh PA3MYHBIMU CIIOCOOAMU OOINEHUS W B3aMMOJICWCTBHS, TTOHUMATh HAMEPEHUS
JOPYTUX JIIOJIeH, IPOSBISATh YBKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(hOopMyJIUPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3J1aratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI IeATEbHOCTD:

MMOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUyaIbHOU paOOThl MpH
pelIeHnr OHOIOrHYecKoi mpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMOACHUCTBHS NIPH PEILICHUH yUeOHOM 3a1auu;

BbIOMpATh TEMATUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JieHA KOJIEKTHBA;

MIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUS N0 €€ JOCTH)KEHHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacCHpelessTb POJIM C YYETOM
MHEHUI Y4aCTHUKOB, 00CYXJ1aTh pe3yIbTaTbl COBMECTHOM pabOThI;

OIICHMBATh KAY€CTBO CBOETO BKJIA/Ja M KAKJOTO yYACTHUKA KOMAHJbI B OOIINUN pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WJIEU C TMO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PpA3JIMYHBIX CHUTYyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

OBjajieHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J1€CTBHAMM:

1)camoopranuszanms:

UCIIONIb30BaTh OWMOJIOTMYECKUE 3HAHUS IS BBISBICHUS TPOOJIEM W WX pEIICHUS B
KU3ZHEHHBIX U YUEOHBIX CUTYaIUsX;

BEIOMpATh HA OCHOBE OMOJIOTUYECKHUX 3HAHHU I1EJIeBBbIC H CMBICJIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX U IMOCTYNKAax 0 OTHOLIEHUIO K JKUBOW MPHUPOJIE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPY>KaIOIIIHX;

CaMOCTOSITENTFHO OCYIIECTBIIATh IMO3HABATENIBHYIO JESTENBbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (POPMYITUPOBATH COOCTBEHHBIC 3a/ladll B OOPAa30BATEIBHOW JEATEIBHOCTH W
KU3HEHHBIX CUTYALMSIX;

CaMOCTOSITENTLHO COCTABIISATh TUIAH PEHICHHS MPOOJIEMBI ¢ YU4ETOM UMEIONINXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHHUIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

paciupsaTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MIPENOUYTECHUN;

JIeNlaTh OCO3HAHHBINM BEIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMHUPOBAHUIO U MPOSIBIICHUIO IUPOKON IPYIUIIMH B PA3HBIX 00JIACTSIX
3HAaHUH, TOCTOSITHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEISM;

BJIa/IETh HaBBIKAMH TO3HABATENIbHON pe(IeKCUM KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUI
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YJIHbTATOB U OCHOBAHUM, UCIIOJIB30BATh MPUEMBI PEIICKCHH
JUIS OLICHKHU CUTYAaIllH, BHIOOpa BEPHOTO PEIICHNUS;



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTaTOB EATEIbHOCTH;
3)npuHsiTHE CeONA U APYIUX:

NPUHUMATD ce0sl, TOHMMAast CBOM HEJIOCTATKU U IOCTOUHCTBA,

MIPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB EATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa.

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbie pe3ynbTaThl OCBOEHUS cojepxaHus ydeOHoro mpeamera «buoiorus» Ha
yriyOJaEHHOM YpOBHE OPHEHTUPOBAHKI Ha o0OecrieueHrne nporiIbHOT0 00ydeHUsT 00yYarOIIIXCs
Oouonoruu. OHM BKJIIOYAIOT: cHelu(HUUecKkue A OHOJOTMM Hay4yHble 3HAHHS, YMEHHUS H
CIOCOOBl  JICMCTBUII 1O OCBOCHMIO, WHTEPHpETallMd W TpeoOpa3oBaHUIO 3HAHM, BHUIBI
NESTeIbHOCTA MO TMOJTYYEHHIO HOBBIX 3HAHMA M UX NPUMEHEHHUIO B Pa3jMyYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX cuTyauusax. [IpenMeTHsie pe3yabTaThl PEACTaBIEHBI 110 TOAAM
U3YYCHHUS.

IIpenMeTHble pe3yibTaThl OCBOEHHs YydeOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIUM OMOJOTHU B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHNUN E€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI H
peleHny mpodIeM parroHaILHOTO IPUPOIOTIOIB30BAHUS, O BKJIAIE POCCUICKUX U 3apyOeKHbBIX
Y4€HBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
OMOJIOTHMYeCKUe TEPMUHBI W TOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTaboiu3M, roMeocTas,
CaMOpETYJISALNs, CAMOBOCIIPOU3BEAECHNE, HACIIECTBEHHOCTh, U3MEHYUBOCTh, POCT U pa3BUTHUE),
ouonornueckue Tteopuu (kiaerounas teopus 1. IlIBanmna, M. Illneiimena, P. Bupxosga,
XpoMoOcOoMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nientpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHMIi), 3aKOHBI (€IMHOOOpPA3Usl MOTOMKOB
IIEPBOTr0 MOKOJIEHUS, PACIICIIEHHs], YUCTOThl FaMET, HE3aBUCUMOT0 HacieoBanus I'. Menaens,
TOMOJIOTUYECKUX PSAOB B HacleAcTBeHHOM wu3meHunBoctd H. WM. BaBuiioBa), mpuHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHU METOJAMH HAy4YHOT'O MO3HAHUS, HCIOIb3yEMbIX B OMOJIOIMYECKUX
MCCIICIOBAaHMAX JKUBBIX 00BEKTOB (OMHMCaHKUE, U3MEpEHHUEe, HAaOII0IeHUE, SKCIICPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHU3MOB, B TOM YHCIE OakTepHii, rpuOOB, pacTeHUil,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CHCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKM3HENEATENbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTEHWM, J>KHUBOTHBIX U
YelioBeKa, OMOJIOTHYECKUX MPOIIecCCOB: 0OOMeHa BeulecTB (MeTabo0JIn3M), IPEBPAILIEHUs] SHEPTUH,
OpoXXeHHs, aBTOTPO(HOTO U TeTepoOTPOPHOr0 TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeToreHe3a, IMOpUOreHe3a, MoCcTIMOPHOHAIBHOTOPa3BUTHS, PA3MHOKEHUS,
UHAMBUIYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOI€He3a), B3aUMOJAEWUCTBUSA T'€HOB, IETEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAaMHU KIETKH M UX (QYHKUIUAMHU,
CTPOCHHEM KJIETOK Pa3HBbIX TKaHEH U UX (YHKIHMSIMH, MEKIY OpraHaMHi U CUCTEMaMU OPTraHOB Y
pacTeHMid, >KMBOTHBIX M 4EJOBEKa M HX (QYHKIUSAMH, MEXKIY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXKAY ATanaMd oOMeHa BEIIECTB, ATalaMH KIETOYHOrO LHUKIA M KU3HEHHBIX
IUKJIOB OPraHU3MOB, JTalaMH ASMOPHOHAIBLHOTO PAa3BUTUS, TEHOTHUIOM H (DEHOTHUIIOM,
(dheHoTHUIOM M (haKTOpPaMH CPeIbl OOUTAHUS;

YMEHHUE BBISABJIATH OTIUYUTENIbHBIE NMPU3HAKU JKMBBIX CUCTEM, B TOM YHCIIE PACTEHM,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HUCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATH NPUUYNHHO-CICACTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHUECKUMHU TMPOLIECCAMU U SBJICHUSIMHU, J€NaTh BBIBOJBI H
IIPOrHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;



YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh IMpaBHia TPU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, INPOBEPSATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIHpys LeNb UCCIIeIOBAHUS, aHATM3UPOBATH MOTYUYCHHBIE PE3YIbTAThl U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEIBCKONH paboTe Mo OWOJIOTHH, SKOJIOTUU U
MEIUIUHE, MPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YYCHUYECKUX KOH(DEPEHIIHIX;

YMEHHE OIICHMBATh JTUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEOBaHUN B 00JacTH
OMOJIOTMM W MEIUIMHBI (KJIOHHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPCHHE, HAIPABICHHOE
M3MEHEHHE TeHOMA U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyIyIei nmpohecCHOHATbHON JAESTEIIEHOCTH B
obyacti OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X03SHCTBA, MUIIEBOM
NPOMBIIICHHOCTH, YTIyONSTh TO3HABATCIbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH TPOPEcCHr W TPOJOJDKEHUE OHOJOTHYecKoro oOpa3oBaHUS B
OpraHU3aIMsIX CPEIHEro MPO(EeCCHOHATBHOTO U BBICIIIET0 00pa30BaHUsl.

IIpenMeTHble pe3yibTaThl OCBOEHHs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIUM OMOJOTHU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpPMHPOBAaHUU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHpa, B TIO3HAHWUM 3aKOHOB
IPUPOIBI U PEIICHUH HKOJOTHUECKUX MPOOJIEeM UYeIOBEYeCTBa, a TAKKE B PEIICHHH BOIPOCOB
paIMOHATIBHOTO TMPHUPOJIONIONIB30BaHMs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOUICHUS K
npupoze, OOIIEeCTBY, YENOBEKY, O BKJIAaJ€ POCCHMCKUX M 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BIa/IETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpPEICNICHHS U
MOHMMaHHE CYIHOCTH OCHOBOIIOJATAIOIINX OWOJOTHUECKUX TEPMUHOB M TIOHATUH (BHI,
sKocucTema, Ouocdepa), Ouonormueckue Teopun (dBomonuoHHas teopus Y. JlapsuHa,
CHHTETHUYEeCKass Teopusi sBoitornun), ydeHus (A. H. CeeprmoBa — 0 MyTsSX W HaIpaBICHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTnaeckoro paBHoBecus k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxojacrBa K. M. bapa), npaBuna (munumyma 1O. JIuOuxa,
IKOJIOTHUYECKOM MUPaMUJIBI SJHEPTHUH ), TUTIoTe3bl (Tumnore3a «mupa PHK» V. 'unbepra);

YMEHHE BJAJCTh OCHOBHBIMH METOJAAMH HAYYHOTO TIO3HAHUS, WCIOJIB3YEMBIMU B
OMOJIOTUYECKUX HCCIEIOBAaHUAX JKUBBIX OOBEKTOB M OSKOCHCTEM (OMHMCaHHME, W3MEpEHHE,
HaOJII0ICHUE, DKCIIEPUMEHT), CIIOCOOaMH BBISBIICHHS M OIIEHKH aHTPOIIOTCHHBIX W3MEHEHHH B
MPUPOJIC;

YMEHHE BBIICIATh CYIIECTBCHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, JKOCHUCTEM U
ouocdepsl, CTAOWIM3HPYIOLIETO, MABIKYLIETO U Pa3pbIBAIOIIEro eCTECTBEHHOrO O0TOOopa,
AJUIONATPUYECKOTO M CUMITATPUYECKOTO BHI000PA30BaAHUS, BIMSHUS IBHKYIIUX CHJI SBOJOIIUH
Ha TeHO(OH]] MOMYJISALUHN, TPUCTIOCOOJIEHHOCTH OPTaHW3MOB K cpelie OOWTaHMA, YepeOBaHUS
HaIpaBJICHUH YBOJIIOLINHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3M MEXIY IMPOLECCaMU HBOJIOLUH, JBUKYIIUMHU
CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM M IMPHCIIOCOOJICHUSIMU K HHUM
OpPTaHU3MOB;

YMEHHUE BBISBIIATH OTIUYUTEIBHBIC MPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOJICHHOCTD BUIOB
K cpene oOuTaHMsa, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHIA B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HUCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKAa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMAaTHYECKUX TPYIII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAaHWsS, €AWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHUsT MHOT000pa3usi BUJOB M JKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAaHHUS TPUPOABI U
YeJI0BEYECTBA;

YMEHHE pelIaTh OWOJIOTUYECKUE 3a1a4M, BBIIBIATH TPUYUHHO-CIICACTBEHHBIC CBSI3U
MEXIY HCCIECAYEMbIMH OWOJIIOTUYECKUMHU TPOLIECCAaMH M SABJICHHUSAMH, J€JaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHHH IOJyYSHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M MPaKTHUYECKUE padOThl, COONOIATh MpaBHia MpPU
pabote ¢ y4eOHBIM U J1ab0paTOPHBIM 000PYAOBAHHEM;



YMEHHE BBIJIBUTAaTh THUIOTE3bl, IPOBEPITh HX OSKCIHCPHUMEHTAJIBHBIMH CpPEACTBAMH,
bopMyIHpys 1IeNIb UCCIICIOBAHNS, AHATM3UPOBATh MOJYUYCHHBIC PE3YJIbTAThI U JICIAaTh BHIBOJIBI,

yYMEHHE y4acTBOBAaTh B yueOHO-HCCIIEI0BATEIbCKOM paboTe MO OHOJIOTHH, SKOJOTHU H
MCAUILINHE, HpOBOHHMOﬁ Ha 6336 IIKOJIBHBIX HAYYHBIX O6H_[eCTB, u HY6J'II/I‘-IHO MpEaACTaBJIATb
MOJTyYEHHBIC PE3yJIbTaThl HA YUCHUYECKUX KOH(DEPEHIIHSAX;

YMCHUC OLCHUBATH THIOTEC3bI W TCOPHU O TMPOUCXOKACHHUU KU3HU, 4YCIOBCKA U
YEJIOBCUECKUX pac, O MPHYMHAX, MOCIEACTBHAX M CHOCO0ax MPEIOTBPALICHUS TIO0ATbHBIX
W3MEHEeHUu# B buocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOODP OyayIiei mpodecCHOHaTbHOM AeITeILHOCTU B
obrmactT  OWOJOTHH, OSKOJOTHH, MPHUPOAOINOIL30BAHUS, MEAMIUHBI, OWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBouacos DJIeKTPOHHbIE
Ne (uudposbie)
w/n HaumenoBaHue pa3jie/ioB U TeM Masoparopmue 0GpasoBaTeBHbIEPECYD
HPOTPANMEL Bcero Kontpomsuie npaktuyeckue | Cbl
padoTbl paGoTh!
1 buonoruskaknayka 1 0 POIII
2 JKuBbIe CHCTEMBI U UX U3yUYEHUE 2 0 1 CTaZapuyM
3 buonorusknerku 2 0 Sl - xknace
4 XUMHYECKassOpTraHNU3aLUAKICTKH 10 1 1 CTaZapuyM
5 Ctpoenue 1 pyHKIMUKICTKH 8 1 1 CcTazapuyMm
6 OOMeH BelecTB U MPEeBPAICHUE YHEPTHH B 9 ) 1 POIII
KIIETKE
7 HaCHeI[CTBeHIfaSI uHbopMaIus u 9 0 0 BUO -mxkona
peannzanys €€ B KIETKE
JKU3HEHHBINIIUKIIKIIETKU 6 1 1 BUO - mkona
9 Crtpoenue u GyHKIMUOPTaHU3MOB 17 12 PO
10 Pa3sMHOKEHME U pa3BUTHEOPraHU3MOB 8 1 1/1 POLI
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U 5 BbHO - mxona
M3MEHYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTHHACIIEACTBEHHOCTH 10 1 1/1 BUO - mixona
13 3aKOHOMEPHOCTUU3MEHYUBOCTH 6 1 1 BbHO - mxona
14 I'eneTukauenoBeka 3 1 BUO - mxona
15 Cenexuusiopranu3MoB 4 1 Cragapuym
16 broTexHONorns ¥ CUHTETUYECKAsIONOIOT s 4 Cranapuym
17 PesepBHOEBpEeMs 1
OBIIEE KOJIMYECTBO YACOB I10 102 8 10 ( mab), 5 (mp)
I[TPOTPAMME




11 KUIACC

KoaunuecTBOUacos
DJIEeKTPOHHBIE
Ne HaI/IMeHOBaHI/Iepa3IleJIOB u ﬂaﬁopaTopﬂble ( (l)pO e)
nu BbI
n/m TEMIIPOrpaMMBblI Bcero KoHTpoibHBIEPadOThI | NMpaKTHYeCKHepadoT
o0pa3oBaTe/ibHbIEpPeCyPCHI
bl
3apoxaCHUE U pa3BUTHE
1 3BOJIIOIMOHHBIX MPEICTABICHUN 4 0 0 POIII
B OMoJIOrNu
MUKpOIBOIIONNA U
2 THKp 14 | | POIII
e€pe3ynbTaThl
MaxpodBomronus 1
3 e 6 | POII
e€pe3yIbTaThl
IIpoucxoxxneHue u pa3BUTHE
4 P P 15 1 1 POIII
’KM3HU Ha 3emiie
ITponcxoxaeHneuenoBeKa —
5 P 10 1 1/1 Cranapuym
aHTPOIIOTeHE3
DKOJIOTHSI — HayKa O
B3aMMOOTHOIIIEHUSIX OPTaHU3MOB
6 P 3 0 0 Cragapuym
Y HaIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeon
7 Opranu3Msl 4 cpe1aoOUTaHus 1 2 B O-mkona
DKOJIOTUSIBUAOB M MOMYJISIIUI 1 1 buo -mkona
DKOJIOTUACOOOIIECTB.
9 12 1 0 BUO -mxkona
DKOJIOTHYECKUECUCTEMBI
Brnocdepa —
10 bep 6 1 1 buo-mkomna
rI100aIbHASIPKOCUCTEMA




11 YenoBek U OKpy Karolascpeia 6 0 BUO - mikona
12 PesepBHOEBpEMS 0 POII
OBLIEE KOJIMYECTBO YACOB I10 7 ( na0)

[NPOTPAMME

102

2 (p)







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosnnuecrBouacos
DJIEeKTPOHHBI
Ne T Konrtpoan
eMaypoka IpakTuyeck JdaranzydeHnust eundposbieo
n/n HbIepadoT
Bcero HepadoThl Opa3oBarTeJb
b Hblepecypchl
| Buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh | 0 0 04.09.2023 POII
COBPEMEHHOT0 00111ecTBa
2 JKuBbIe cHCTEMBI M X CBOMCTBA 1 0 05.09.2023 POIII
3 YpoBHEBAOPraHU3ALUKUBBIXCUCTEM 1 06.09.2023 Cragapuym
4 HcTopust OTKpPBITUS U U3YUEHUS KIIETKU. | 0 0 11.09.2023 Crazapiyy
Knerounasteopus
MeToabl MOJNEKYISIPHOM U KIIETOYHON
5 ouonorun. [Ipaktrueckas pabora | 0 | 12.09.2023 Cranapiy™
Nel«Hcnonp30BaHue pa3IMYHbIX METOJIOB MPH
W3YYCHUU )KUBBIX CHCTEM )
6 CraproBasi JuarHocTuka 1 1 0 13.09.2023 Cragapuym
7 XUMUYECKUHN COCTaB KJIETKU.MuHepaabHble | 0 0 18.09.2023 crazapuym
BEIIIeCTBA KJIETKU, UX OMOJIOTHYECKas pOJib
Opranuueckue BeIecTBa KJIeTKH — OeKu.
8 JlabopaTtopHas padota Nel «OOHapy:xeHue 1 0 1 19.09.2023 cTafapuym
0EJIKOB C TIOMOIIIbIO KAUECTBEHHBIX PEAKIIHII»
9 CaoticTBa, knaccuduxanys 1 GyHKIUN OSITKOB 1 0 0 20.09.2023 BUO -mikona
10 OpraHnyecKueBeIIeCTBAKIECTKH — YIJIEBObI 1 0 0 25.09.2023 BUO - mxkona
11 Oprann4ecKreBelecTBAKIETKA — JIMINbI 1 0 0 26.09.2023 BUO -mxona
12 Crpoenue u pynkuun ATO. [lpyrue 1 0 0 27.09.2023 b O-mxkoina




HyKjieo3uaTpudochars
(HT®)CexBenupopanue JJHK

13 TemaTtnueckasi KOHTpOJIbHAs paboTa 02.10.2023 BUO-mkoina

14 MeToabICTPYKTYPHOMOMOIOTHI 03.10.2023 cTajiapuym

15 Tunsiknetok. [IpokapuoTHueckaskieTka 04.10.2023 cTazlapuyM

| e e e o | o

17 OmHOMEMOpaHHBIE OPTAaHOU/IBI KIIETKH. 10.10.2023 POIII

18 Hyxnennoseie kucnotsl. JIHK n PHK. 11.10.2023 POIII

19 HemMeMOpaHHBIEOPraHOUIBIKIETKI 16.10.2023 PO
[ToryaBTOHOMHBIE OPTAaHOUIBI KJIIETKH:

20 MUTOXOHIPHH, TIACTUIBL. JlabopaTopHas 17.10.2023 Sotace
pabotaNe2 «MccnenoBanue miaa3Moian3a u
JIETIa3MOJTN3a B PACTUTEIIBHBIX KIETKAX)

21 Crpoenue u QyHKUUUAApA 18.10.2023 POIII

22 TemaTnyeckass KOHTpoIbHas paboTa 23.10.2023 B O-mkona
CpaBHHTEbHASI XapaKTEPUCTUKA KIETOK

7 sykapuot. Jlaboparopnas padota Ne3 24.10.2023 POII
«3ydyeHne cTpoeHus KJIETOK Pa3InIHbIX
OpPTaHU3MOBY
AccuMWIALNS U TUCCUMUIIALIASL — JIBE

24 CTOPOHBI MeTa0onu3Ma. Tumnsl oOMeHa 25.10.2023 PO
BEIECTB.

25 DepMEeHTaTUBHBIA XapaKTep peaKiuil 30.10.2023 Cragapuym

KJIETOYHOTO MeTabonm3ma. JlaboparopHas
pabotaNe4 «M3ydyenne pepMeHTATUBHOTO
pacuieryIeHus EPOKCH 1A BOJOPOIA B




PACTUTCIIbHBIX U )XKUBOTHBIX KIICTKAX)

26 benku-akTuBaTOpHl ¥ OENKU-UHTHOUTOPHI 1 0 0 06.11.2023 Cranapuym

27 ABTOTPO(HBIHTUIIOOMEHABEILECTB 1 0 0 07.11.23 Cragapuym

28 dortocuHTE3 1 0 0 08.11.23 Cranapuym

29 XEeMOCHHTE3. 1 0 0 13.11.23 Cragapuym

30 AHa3poOHbBIe OpraHu3Mbl. Busibl OposkeHUs. 1 0 0 14.11.23 Cragapuym

31 A>pOoOHBIE OPraHU3MBbl. JTalbl 1 0 0 15.11.23 Crazapuym
HEPreTHYECKOTO OOMEeHa
DHeprus MeMOpPaHHOTO rpaJIueHTa MPOTOHOB.

32 Cunte3 AT®: pabota nporoHHoit ATO- 1 0 0 20.11.23 Cragapuym
CUHTA3BbI

33 PeakummnmatpruyHOrocuHTe3a 1 0 0 21.11.23 BUO-mkomna

34 Tpanckpunuus - MaTpuuHblii cuHTe3 PHK 1 0 0 2211.23 EO-mkona
Tpancnsuus u e€ srarbl

35 KoaupoBanue amunokuciot. Pons pubocom B | 0 0 27 11.23 EMO-mxona
O6uocuHTe3e Oenka

36 Opranuzanus reHomMa y mpoKapuoT U 3yKapuoT 1 0 0 28.11.23 BUO-mikona

37 MonekynspHble MEXaHU3MbI SIKCITPECCUU T€HOB | 0 0 29.11.23 EMO-mxona
y 2yKapHoT

38 TemaTnyeckass KOHTpoIbHas paboTa 1 1 0 04.12.23 B O-mkona

39 Bupycsl — BHeKs1€TOUHBIE (OPMBI KU3HU U 1 0 0 05.12.3 S Knace
o0UraTHble Mapa3uThHI.

40 BI/Ip}ICHIiIe 3a00JIeBaHuUs YeJIOBEKA, )KUBOTHBIX, | 0 0 06.12.23 o Kace
pacTeHuit

41 HanortexHonoruu B OMOI0THN U MEIUITTHE 1 11.12.23

42 KU3HEHHBIMIIMKITKIIETKH 1 12.12.23 PO




43 Marpuunsiiicuates JJHK 13.12.23 POII
44 XPpOMOCOMBI. 18.12.23 POIII
45 JleJIeHueKNeTKu — MHUTO3 19.12.23 POII
Tune! knetok. KapruokuHes U IUTOKUHES.
46 JlabopaTtopHas paboraNe5 «Habmronenue 20.12.23 POII
MHTO3a B KJIETKaX KOHYMKA KOpeIIKa JyKa (Ha
TFOTOBBIX MUKpOIIpenapaTax)»
47 Perynsauusku3HEHHOTOLIMKITAKIIETOK 25.12.23 POIII
48 OpraHu3MKakeIMHOCIIENI0e 26.12.23 Cragapuym
49 JT( Iecgilll/dl?gf;?;: 1(3111{2166; I;zzggz; II)/IaSch)/IE)THLIX» 27.12.23
50 TKaHU )KUBOTHBIX U YEJIOBEKA. 09.01.24 Cragapuym
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabotaNe7 «/3ydeHne opraHoB IBETKOBOTO 10.01.24
pacTeHus»
52 OnopatenaopraH1u3MoB 15.01.24
53 JIBM>KEHNEOPraHU3MOB 16.01.24 g;;g:}ljﬁyMCT
54 [Iutanneoprann3mMon 17.01.24 Cranapuym
S e
56 JprxaHueopraHnm3mMoB 23.01.24 Cragapuym
57 JIpIXaHnEe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 24.01.24 Cranapuym
58 TpaHcOpPTBELIECTB y OPraHU3MOB 29.01.24 Cragapuym
59 KpoBeHocHas cucreMa o3BOHOYHBIX 30.01.24 Crazapryn

JKHUBOTHBIX U YCIIOBCKA




60 Brinenenue y opraHu3zmMoB 1 0 0 31.01.24 Cragapuym
61 3amuTa y OpraHu3mMoB 1 0 0 05.02.24 Cranapuym
62 HNMmyHHasgcucTeMadeoBeKka 1 0 0 06.02.24 Cragapuym
63 Pa3apaxuMoCTh U perysisinus y OpraHu3MoB 1 0 0 07.02.24 Cragapuym
P I I R
65 DOopMBIPA3MHOKEHUSOPTaHU3MOB 1 13.02.24 Cragapuym
66 [TonoBoepazmMHOKEHNE 1 14.02.24 Cragapuym
67 Meiio3 1 19.02.24 Cragapuym
l'amerorenes. OGpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KieToK. JlabopaTopHas pabora Ne® | 0 | 20.02.24
«V3yuenue cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
69 OHTOTreHe3 3aKJaJKa OPraHoOB U TKAHEW U3 1 0 0 21.02.24 BUO-mkona
3apO/IbIILIEBHIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. [IpakTryeckas
70 paborta Ne2 «BrIsiBIIeHHE MPU3HAKOB CXOJICTBA 1 0 0 26.0224 BN O- mkona
3apObILIEH TO3BOHOYHBIX YKUBOTHBIX)
71 Pa3mHOKeHME U pa3BUTHE PACTEHUI. 1 0 1 27.02.24
72 TemaTtnueckas KOHTpOJIbHAs paboTa 1 1 0 28.02.24 BbUO -mxona
7 KH;;zgzi I:TaHOBJ'IeHI/ISI U Pa3BUTHSI TEHETUKU ! 0 0 04.03.04 Crazapiy
OCHOBHBIE TOHSTHS U1 CUMBOJIBI T€HETHUKHU.
74 JlaboparopHas padota Ne9«Jlpo3oduia kak 1 0 1 05.03.24
O00BEKT T€HETUUYECKUX HCCIIEIOBAHUID
75 3aKOHOMEPHOCTH HaCJIeAOBaHUS MPU3HAKOB. 1 0 1 06.03.24 BUO-mkona




MoHorulpuHoe CKpeniBaHue.
[TpakTuueckaspadoTalNe3
"N3y4yeHnepe3yIbTaTOBMOHOTUOPUTHOTOCKPETIT
WBaHUS Y Apo30duib"

[{uTonornyeckneoCHOBEIMOHOTHOPUTHOTOCKPE

76 11.03.24 BUO-mkoina
HIMBaHUS
77 gﬁﬁﬁii Z?;f;ggg;i e 12.03.24 BHO -mkona
78 JurubpuaHoe CKpenmBaHue. 13.03.24 buo-mkomna
79 ]1;[211/11{"1;);101“1/11160KI/IGOCHOBLI,Z[I/IFI/I6pI/I,Z[HOFOCerH_II/I 18.03.24. Cranapiy™
80 CuerieHHOEHaCIeJOBAaHUETIPU3HAKOB 19.03.24 Cragapuym
81 XPpOMOCOMHASTEOPUSHACIEACTBEHHOCTH 20.03.24 buo-mkona
22 I'eneruka noma. I'eHOTHII KaK 1IEJIOCTHAS 03.04.24 EHO-mKona
cucrema
83 Temaruueckas KOHTpoJIbHasA paboTa 08.04.24 Cranapuym
24 I'eHeTUeCKUI KOHTPOJIb Pa3BUTHSI PACTEHUN, 09.04.24 Crazapuym
YKUBOTHBIX U YEJIOBEKa
85 N3MeHYnBOCTBIIPU3HAKOB. BUABIM3MEHYMBOCTH 10.04.24 POIII
86 MoaudukanmoHHATH3MEHIYNBOCTh 15.04.24 POIII
BapuauvoHHBIN psi U BApUAaLlMOHHAsL KPUBas.
JlaboparopHas pabota NelO«ccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 16.04.24
n3MeH4YnBocTHU. [locTpoeHne BaprainoHHOTO
pslla ¥ BapuallMOHHOW KPUBOI»
28 I'eHOTHMIIMUECKAAN3MEHUYHUBOCTD. 17.04.24 crazapuym

KoMOnHaTHBHASIM3MEHYHUBOCTE




89 MyTanroHHasi U3MEHYHUBOCTb. 1 0 22.04.24 Cragapuym

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. | 0 3.04.04 Crazapuym
OIUTreHETHUKA B SITUTSHOMHUKA

91 ['enernka yenoBeka. [IpakTuaeckas pilﬁOTa Ne4 | 1 24,0404 Crazapiy
«CocTaBieHue U aHAJIU3 POJOCIOBHOMN

92 MeToapIMe TUIIMHCKONT€HETUKHU 1 0 29.04.24 Cragapuym
3HaueHHE MSIUIIMHCKOM M'CHETUKU B

93 MPEAOTBPALIEHNH U JICUCHUHU T€HETUYECKUX 1 0 30.04.24 PO
3a00JICBaHUM YeJIOBEKa

94 OCHOBHBIE TTOHITHS CEJIEKIIUU. 1 06.05.24 POIII

95 Metoapl CeIeKIMOHHOMN paOOTHI. 1 07.05.24 PO
JlocTrkeHUsI CeNIeKIIUU PACTEHUM U )KUBOTHBIX.

96 [IpakTuueckaspaboraNe5 1 1 08.05.24 POIII
«IIpuBuBKapacTeHui»

97 CoxpaHeHue, H3y4eHUE U UCIIOIb30BaHNE ! 0 13.05.24 POII
TEHETHYECKUX PECYPCOB

08 buortexHonorus kak Hayka u OTpacib | 0 14.05.04 POII
MIPOU3BOJICTBA.

99 OcHOBHBIEHANPABIEHUSICUHTETUYECKOMONOIIOT 1 0 15.05.04 Ero-mKona
15478

100 XpOMOCOMHaAsI ¥ TeHHASUHKEHEPUS 1 20.05.24 buo-mkona

101 MeauuuHCcKrneOMOTEXHOIOT HI 1 21.05.24 buo-mikona

102 HOBT?peHI/Ie, 0000111eHHE, CUCTEMATH3AIIUSA | 0 2 05.04
3HAHUHI

10 ( 120 p)
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102

5 (p)




11 KUIACC

Ne KoumnuecrBoyacos
aTamns DJIeKTPOHHBICHN(POBLICOOPA30BA
n | Temaypoka Bce | Kourtpoabnsbie | IIpakTnyeckue A y P p P
YyeHust TeJbHblepecypchl
/ ro padoThI padoThI
n
OBoouroHHasTeopus Y.
1 1 0 0 04.09.23 Cragapuym
[apBuHa
p | ABMIRYIIHE CHIBI SBOTIONIH 1 0 0 06.09.23 | Cramapuym
BH10B 110 Y. /lapBuHY
bopn0a 3a cymecTBoBaHue,
3 €CTECTBEHHBIN U MCKYCCTBEHHBIN 1 0 0 07.09.23 Cragapuym
oTbOop
4 DOpMHUPOBAHUECUHTETUIECKONT | 0 0 11.09.23 Crazapuym
€OPUHUIBOJIIOLIUU
Draribl 3BOJIFOLIMOHHOTO
5 Ipouecca: MUKpPOIBOJIIOLNS U 1 0 0 13.09.23 Cragapuym
MaKpO3BOJIIOUS
[Tonynsiumst —
6 AJIeMEeHTapHasie ITMHULIA3BOJIIOIN 1 0 0 14.09.23 Cranapuym
u
3aKOH F€HETUYECKOTO
7 paBHoBecus Jx. Xapau, B. 1 0 0 18.09.23 Cranapuym
BaitnGepra.
g DneMeHTapHbIe(haKTOPBIIBOIIIOL 1 0 0 20.09.23 Crazapiy
uu
9 Dddekr ocnoatens. Ipdext 1 0 0 21.09.23 BUO -mkona




6YTBIJ'IO‘1HOI"O TOpPJIbIIIKA

10

Murpauuu. M3onsuun
MO JISIHIA: Teorpaduyueckas,
OuoJiornyeckast

25.09.23

BUO -mxona

11

EctectBenHsbIit 0TOOp —
HaANPAaBISAIOMUN (aKkTop
HBOJIIOIIH

27.09.23

BUO -mxkona

12

[TonoBoiioT60p

28.09.23

BUO -mxkona

13

[Tpucnoco61eHHOCTH
OpPraHU3MOB KaK pe3yabTaT
MUKpPO3BOJIOIHH. JlaGopaTopHast
pabotaNel «M3yuenue
apoMop(}o30B 1 UAMOAIATITALINI
y pacTeHUI W KUBOTHBIX)»

02.10.23

14

[Tpumeps! npucnocoOaeHu y
OPTraHU3MOB: MOP(OJIOTHIECKHE,
¢buznonoruyeckue,
OHMOXHUMHYECKUE,
MIOBEJICHUECKHE.

04.10.23

BUO -mkona

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopaTopnas paboralNe2
«CpaBHEHHE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHIO)

05.10.23

16

Crpykrypa BUJA.
Bunoob6pa3oBaHue kKak pe3yabTaT
MUKPO3BOJIIOLUH

09.10.23

BUO -mxona

17

CBsI3p MUKPO3BOJIIOLIMU U
AIUIEMUOJIOTUN

11.10.23

BUO -mkona




18

Maxkpo3Botonus.
[TaneoHTONOrMYECKHE METOBI
M3YUYEHUS 3BOIIOLNN

12.10.23

BUO -mkomna

19

MonuTopuHroBas pabora 1o
crangaptusuposanHsiM KM

16.10.23

20

BI/IOFGOFpa(bI/I‘{eCKI/IGMeTOI[BII/IBy‘-I
CHUSADBOJIIOINU

18.1023

POl

21

DOMOPHOIOTHYECKHE U
CPaBHHUTEILHO-
MOP(}OIOTHUECKHUE METO/IbI
U3yUYCHHSI SBOJTIOIIUH

19.10.23

PoOUI

22

MOJ'ICKy.]'IﬂpHO-FeHeTI/I‘ICCKI/Ie,
OMOXMMUYCCKHUE U
MAaTEMATUYCCKUEC MCTO/IbI
HU3YUCHUA 3BOJIIOLUA

23.10.23

PoOII

23

OO61mMe3aKOHOMEPHOCTUIBOJTIOL
5071

25.10.23

POl

24

AnantvBHas paauaius.
HepaBHoMepHOCTH TEMIIOB
SBOIIOLNHU

26.10.23

POII

25

HayuHnble runoresbl
MIPOUCXOXKICHUSI )KU3HU Ha
3emiie. BupryanbHas
nabopaTtopHas pabotaNe3
«MonenupoBaHue ONBITOB
Munepa—tOpu o u3y4eHuto
a0MOTeHHOTO CUHTE3a
OpraHMYECKUX COCANHEHUN B

06.11.23

Cranapuym




MEPBUYHOI aTMocdepe».

JloHay4yHbIe TpeACTaBICHHS O

26 08.11.23 Cragapuym
3apOKICHUH KU3HU
O

27 CHOBHBIC STaflbt 09.1123 | Cramapuym
HEOPTraHWYECKON IBOITIOIIUN

28 ['mnoTe3bI3ap oK ICHUS KUZHU 13.11.23 Cranapuym

29 Uctopus 3emun 1 meToabl €€ 15.11.23 Cranapiyn
W3YUYECHUSI.

30 HavanbHbieaTanblopraHu4ecKoiid 16.11.23 Crazapiyy
BOJIFOLIH

31 OBOJIIOLUSIDYKAPUOT 20.11.23 POIII

1 OCHOBHBIE 3TaIbI YBOJIIOINA 21123 POII
PaCTUTENHHOTO MUpA.

13 OCHOBHBIE ATAIIbl DBOIIOLIHNA 23.11.23 POII
YKUBOTHOTO MUpPa

34 OBOJIIOIMS JKUBOTHBIX. 27.11.23 POII

15 PaszBuTtue Xu3HHU Ha 3eMIIE 110 29.11.23 POII
spaM U TepuoiaM

16 TemaTndeckass KOHTPOJIbHAS 30.11.23 POII
pabota
MaccoBble BBIMUPAHHS —
9KOJIOTUYECKUE KPU3UCHI

37 nponuioro CoBpeMEeHHBIN 04.12.23 PO
9KOJIOTUYECKUN KPHU3HUC, €ETO
0COOEHHOCTH

13 CoBpeMeHHasCHUCTEMaopraHuIec 06.12.23 POII

KOTOIIPOLIIOTO




39

OCHOBHHeCI/ICTeMaTI/I‘ICCKI/Ieryn
IMBIOPIraHU3MOB

07.12.23

40

AHTpOIO0JIOTHSI — HayKa O
4eJI0BEKe

[TpakTrueckast pa6ora Nel «
N3yuenune ocobeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX)»

11.12.23

Cragapuym

41

PazBuTne npeacrasiieHnit o
MIPOUCXOKICHUH YEJIOBEKA

13.12.23

Cragapuym

42

MecTto yenoBeka B CUCTEME
OpPTaHHYECKOTO MUPA.
JlaGopaTtopHas pabota
Ned«M3yuenne ocoOeHHOCTEH
CTPOCHHS CKeJIeTa YeJIOBEKa,
CBA3aHHLBIX C MPAMOXOXKICHUCM)

14.12.23

43

I[BI/I)KYH_H/IG CHJIbI aHTPOIIOTCHE3a

18.12.23

Cragapuym

44

CooTHolleHre OMOIOTHYECKUX U
COLMAaJIBHBIX (baKTOpOB B
AHTPOIIOI'CHEC3C

20.12.23

Cranapuym

45

OCHOBHLICCTaI[I/II/IaHTpOHOFCHeSa

21.12.23

Cranapuym

46

[lanmeoreneTnka n
[MaJIEOT€HOMHUKA DBOJTIOIUSA
COBPEMEHHOTO YeJIOBEKa

25.12.23

Cragapuym

47

TemaTnuyeckan KOHTpO/IbHaA paboTa

27.12.23

Cragapuym

48

UenoBeyeckue pachl.
[TpakTrueckas padotaNe2
«M3yueHune 3K0I0rnyecKux
a/larTaiui 4eJoBeKay

28.12.23




49

MeXTMCIUIUTMHAPHBIEMETOIbIaH
TPOIOJIOTUU

10.01.24

50

3apokJIeHNE U pa3BUTHE
HKOJIOTHH.

11.01.24

BUO-mkona

51

MeTtoabl 3K0JI0THH. 3HaUYeHUE
SKOJIOTHYECKUX 3HAHUU JUIA
yeJ0BeKa

15.01.24

B O-mkona

52

MoHUTOpMHroBas paboTa no
CTaH4APTM3MpPOBaHHbIM KUM

17.01.24

BUO-mikona

53

OkonornyecknedhakTopsl

18.01.24

BUO-mkona

54

Abuotuueckue pakropsl. CBeT
KaK 9KOJIOTHYECKUH (hakTop

22.01.24

BUO-mikona

55

AbuoTtnueckue (GpakTopsl.
Temneparypa kax
HKOJIOTHUECKHUH (PakTop.
JlabopaTtopnast pabotaNe5
«BpLsBIIeHUE TIPHCTIOCOOICHUI
OpPTraHU3MOB K BIIUSTHHIO
TEMIIEPaTypPhl U CBETa»

24.01.24

56

AbuoTtnueckue (GpakTopsl.
Bi1a’)kHOCTB KaK 3KOJIOTMYECKUI
¢axTop. JIaboparopHas
pabotaNe6 « AHATOMUYECKHE
0COOEHHOCTH pacTeHUil U3
Pa3HBIX MECT OOMUTAHUS»

25.01.24

57

CpenploOuTaHUSIOPTaHU3MOB

29.01.24

BUO-mkona

58

buonornyeckuepuTMbl

31.01.24

B O-mkona

59

JKvzHeHHbIeOPMBIOPTaHU3MOB

01.02.24

BUO-mkomna




60

buotnueckue pakTopbl
3HaueHre OMOTHYECKUX
B3aMOJIEUCTBUU I
CyIIECTBOBaHUS OPTraHU3MOB B
cpene oOuTaHUs

05.02.24

BUO-mkomna

61

Temarudeckasi KOHTPOJIbHAS
pabora

07.02.24

BUO-mkona

62

OKOJIOTM4YECKUEXAPAKTEPUCTUKN
HOMYJISILUU

08.02.24

63

OCHOBHBIE TTOKa3aTeNN
MOTYJISILIM: YUCIIEHHOCTb,
IUIOTHOCTh, BO3pACTHAS U
MOJIOBAs CTPYKTYpa

12.02.24

64

OcHOBHBIE TIOKA3aTeNN
HOIYJISILMK: POKIAEMOCTD,
HOPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

14.02.24

65

DKOJIOTHYECKAACTPYKTYPAIoIyI
ALUU

15.02.24

66

JmHaMuKa nomynsanuu u eé
perysnus

19.02.24

67

KpuBsle pocTa yncieHHOCTH
nonyJisiuy. KpuBbie BBIKUBAaHUS

21.02.24

68

DKonoruveckasi HAIIA BUAA.
JlabopaTopHas pabotraNe7
«[IpucnocobneHus ceMsiH
PaCTEeHHI K paCCEIICHUIO»

22.02.24

69

Buakakcucremanonyisiuui

26.02.24




3aKOHOMepHOCTI/I INOBCACHUA U

70 . 28.02.24
MUTpaAUil JKUBOTHBIX

71 Coo011ecTBOOPraH3MOB — 29.02.04
OMOLIEHO3

7 fKOCHCTeMaKaKOTKpLITaHCHCTeM 04.03.24

7 KpyroBopor BemecTs 1 oTok 06.03.24
SHEPrUH B SKOCUCTEME

74 OCHOBHBIETIOKA3aTEIUIKOCUCTEM 07.03.24
BI

75 DKOJIOTUYECKUETTUPAMUIBI 11.03.24

76 N3menenusicooOiecTs — 13.03.24
CYKIIECCUU
IIpupoaHbIe 3KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK. 14.03.24
DKOCHUCTEMBIMOPEN U OKEAHOB
[TpupoHbIE SKOCUCTEMBI.

78 DKOCHUCTEMBI TYH]IP, JIECOB, 18.03.24
CTeMe, MyCThIHb

79 BIIP 20.03.24
Yp6 .

go | - POOIKOCHCTEMAI 21.0324 | Cramapuym
AHTPOIIOT€HHBIEIKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBHUIL 03.04.24
OpTraHU3MOB B DKOCHUCTEMaX

82 MexaHu3Mbl BO3/I€HCTBUS 04.04.24

SanHSHeHI/Iﬁ PAa3HLIX TUIIOB HA




cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJISITHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

buocdepa —
83 obmermaneTapHaso0o10uKa3eM 08.04.24
u
B.U.B
gq | Yuemne FPHAICKOTO 0 10.04.24 | Cramapuym
ouocdepe
85 3aKOHOMEPHOCTHUCYIIECTBOBAHHSI 11.04.24 Cranapiy
ounochepnr
K
g6 |  PYTOPOPOTLI BEMIECTE 15.0424 | Cramapuym
OMOTEOXMMHYECKUE IIUKITBI
%7 30HaNBHOCTH Onochepsl. 17.04.24 Crazapiym
OCHOBHBIEC OMOMBI CYIIIN
88 YcroitunBocThOMOCHEpHI 18.04.24
29 DKOJIOTHYECKHE KPUBUCHI B UX 2.04.24
NPUYHHBI
90 BozneiictBueuenoBekanabuoche 24,044
py
91 AHTpOHOI“eHHUOC Bo3z[eHCTBUI/Ie Ha 25.04.24
PaCTUTENbHBIN ¥ )KUBOTHBINA MHP
92 OxpaHanpupoibt 29.04.24
OCHOBHBIE TIPUHIIHITBI
93 YCTOMYMBOTO Pa3BUTHS 02.05.24
YeJI0BEYECTBA U MPHUPOIBI
94 PanmonaneHoe 06.05.24




NPUPOAOTIOIH30BAHUE U
COXpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3ust 3eMiu

O00011eHME 110 TEME

95 «Mukpo3BoIIOLUs U €€ 1 0 08.05.24
pe3yIbTATHD»
O600611eHne 10 TEMe
96 «MakpoaBouironus u €€ 1 0 10.05.24
pe3yNIbTaThD»
O06001IeHE 110 TEME
97 «ITpoucxoxaeHue u pa3BUTHE 1 0 13.05.24
JKU3HU Ha 3emie»
O060611eHne o Teme
98 «I[IpoucxoxaeHue yenoBeka — 1 0 15.05.24 Cragapuym
AHTPOTIOTCHE3)»
O600611eHne o TeMe «DKOJIOTHUS
99 — HayKa O B3aMMOOTHOILICHUSAX 1 0 16.05.24 BUO-mxkona
OpPTaHH3MOB)
107} Obobuerwte mo reme 1 0 20.0524 | BHO-mkona
0 «Opranusmbl U cpeia OOUTaHUS
10 O6006menne o Telvie «IKosorus 1 0 2 05.04 POII
1 BUJIOB W MOIYJISIIAN
10 Temaruueckasi KOHTPOJIbHAS
) pabota «buocdepa — rinodanpHas 1 0 23.05.24 POLI
HKOCHCTEMA)
OBILEE KOJIMYECTBO YACOB 102 7 (126 p)

[10 ITTPOIT'PAMME

2 (mp)







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. buonoruyeckue cucteMsl u npoiieccol, 10 knacc/ Tepemor A.B.,
ITerpocora P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCThIO «MOL]
MHEMO3HUHA»

* buonorus. buonoruueckue cucremsl u nponeccol, 11 knace/ Tepemos A.B.,

ITerpocora P.A., O0miecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

METOANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA
Meroaudeckoe rmocooue g yuutens A.B. Tepemos, P.A. Tlerpocora

n3J1aTeILCcTBO MHEMO31HA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET

A - xnacc, Crapapuym, POII, BUO - mikona






