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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yuebHomy npenmery "buonorus” (nanee - 61Mon0rus) Ha ypoBHE CpeIHETO
obmrero odpa3zoBaHus pazpaboraHa Ha ocHoBe DenepanbHOro 3aKkoHa ot 29.12.2012 Ne 273-®3
«O06 obpazoBannu B Poccuiickort ®epeparuny, ®IOC COO, KoHmenuuu mpernogaBaHus
yuebHoro npeaMera «buonorus» U OCHOBHBIX MOJOXKEHHUH (eaepabHOil paboueil mporpaMmel
BOCITUTAHUS.

VYueOusiii npeamer «buonorus» yriyonéaHoro ypoBHs wusydenus (10-11 xmaccer)
SBIISICTCS OJHUM W3 KOMIIOHEHTOB IMPEIMETHOH o0nactu «EcTecTBeHHO-HAaydHBIE TPEAMETHI».
Cornacao mnonoxenusim PI'OC COO npopunbHble y4eOHBbIE NpPEAMETHI, H3ydaeMmble Ha
yrayon€HHOM YPOBHE, SIBJISIFOTCS criocoboM muddepeHnuanuy o0ydeHus Ha ypOBHE CPEIHETO
obmrero o0pa3oBaHMs M NMPH3BAHBI 00ECIIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINM,
CpeImHUM OOIIUM, CpeaHUM MpodeCcCHOHATBHBIM W BHICIIMM oOpa3zoBaHmeM. B To ke BpeMms
KaX/IbIi U3 3TUX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MIPHOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATENBHBIX U Pa3BUBAIOIIMX 3a7ay, CBSA3aHHBIX C MpodopHeHTalnen
o0yJaromuxcss W CTUMYJIMPOBaHHEM HHTEpeca K KOHKPETHOW 00JacTd HAy4YHOTO 3HAHWUS,
CBSI3aHHOTO C Ouoiorued, MEIWLUHOM, SKOJOTMeW, TMCUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yueGHOMY npenmety "buonorus" naér npencraBieHue o LEJIU U 3aJadax
n3ydeHus yaeOHoro npeamera «buonorus» Ha yriayOoaéHHOM ypoOBHE, OIpeeNsieT 00s13aTeNbHOe
(MHBapHaHTHOE) MPEIMETHOE COJAEp)KaHHe, €ro CTPYKTYpUpOBaHHE IO pasjesaM U TeMam,
pacnpeziesieHre Mo KjiaccaM, peKOMEHAYyeT MOCIe0BaTeNbHOCTh U3yUeHUs yueOHOro Marepuana
C Y4€TOM MEXIpEAMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JOIMKM Y4eOHOro mporecca,
BO3pPACTHBIX OCOOEHHOCTEH oOydarmmxcsa. B mporpamMmme mo OMONIOrMM peaau30BaH MPUHITUTT
MIPEEMCTBEHHOCTH C H3Yy4YeHHEeM OHOJIOTMHM Ha YypPOBHE OCHOBHOTO o0O0IIero oopa3oBaHus,
Omaromapss 4eMy IpPOCMaTpUBAaeTCs  HAIMPaBICHHOCTh HAa  MOCIEAYyIoIlee  Pa3BUTHE
OMONOTUYECKUX 3HAHWH, OpPUEHTUPOBAHHBIX Ha (OpMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, IKOJIOTHYECKOT0 MBIIUICHUS, TPEICTaBICHUNA O 3J0pOBOM 0Opa3e >KW3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHS K OKpYXarolled NpupoaHoil cpeme. B mporpamme 1o
OMONOTUM TaKKe IOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buororus» B peanuzanuu
tpedoBanuiit ®I'OC COO K miIaHUPYEeMBIM JIMYHOCTHBIM, METAapEeIMETHbIM U TNPEAMETHBIM
pesyibrataM oO0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIbHOM
JESTEHPHOCTH OOYYAIONIUXCSl 10 OCBOCHHIO COJEPIKaHHUS OMOJOTHYECKOrOo OOpa3oBaHUs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHMsL.

VYuebnbiii npeameTr «buonorus» Ha ypoBHE cpefHero oomero oOpa3oBaHMs 3aBepIacT
Oouonorudeckoe 0Opa3oBaHUE B MIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE U YriyOJIeHue 3HAHUM
oOydarommxcs O JKUBOM TPUPOJIE, OCHOBAaX MOJEKYISIPHOM U KIETOYHOH OHOIoruw,
SMOPHOJIOTUN U OWOJIOTHH Pa3BUTHS, TEHETUKHU, CEJICKIMH, OMOTEXHOJIOTHH, HBOJIOIMOHHOTO
YUYEHHS U SKOJIOTHUH.

Nzyuenne yuebnoro npeamera «buomorusy» Ha yriyOJIeHHOM YpOBHE OpMEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaroIuXcs K IMOCIEAYIOIIEMY IOJIY4YEHUI0 OMOJIOrMYecKoro oOpa3oBaHUs B
BYy3axX M OpraHM3alUsaX CpeaHero npodeccuoHanbHOro odpazoBaHus. OCHOBY €ro coaep KaHus
COCTaBIISIET CHCTEMa OHMOJOrMYECKHX 3HAHUHM, MOITYYEHHBIX NpPU HM3YYEHUH OOy4aroIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3/ieJIoB OMOJOTMUM HAa YpPOBHE OCHOBHOI'O OOIIEro
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OMONIOTMYECKUEe 3HAHUSA O PACTEHMSIX, KUBOTHBIX, rpulax, OakTepHsX, OpraHu3Me YelloBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKHU3HH, MIONOJHHUTEIbHO BKIIOUEHBI OHOIOTMYECKUE CBEIEHUS
MIPUKJIAJIHOTO U TOMCKOBOI'O XapaKTepa, KOTOPbIE MOXKHO HCIOJIb30BaThb KaK OPUEHTHUPBI VIS
nocienyoomero Beidopa mpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOUIMMHU 3HAHUSAMHU, ITOJIyYEHHBIMH O0YYarOIUMUCS IPU U3Y4EeHUH PU3UKU, XUMHH,
reorpaduu U MaTEMaTUKH.

CrpykTypa mporpammbl 1o y4yeOHoMy mnpenmery "buomorus" orpaxaer cHCTEMHO-
YPOBHEBBIM U HBOJIIOLIMOHHBIA MOAXOJbl K M3ydeHHUI0 Ouonoruu. CoriacHO UM, U3Y4aroTCs
CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE [UISl JKUBBIX CUCTEM PA3HOI'O YpOBHS OpraHu3alliu,
9BOJIIOLMM OPraHUYeCKOro Mupa Ha 3emile, COXpaHEHMsl OHOJIOrMYecKoro pa3zHooOpasus
wraneTsl. Tak, B 10 Kkiacce M3ydalOTCsi OCHOBBI MOJIEKYJSIPHOM W KJIETOUHOW Ouoioruw,
SMOPHOJIOTUU U OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMONOTUH, AKTyaIM3UPYIOTCS 3HAHHMS OOy4aromMxcs Mo OOTaHWKE, 300JIOTWH, AHATOMHH,
¢uznonorun yenoseka. B 11 kmacce m3ydaroTcst 3BOIIOLMOHHOE YYE€HHE, OCHOBBI HKOJOTHH U
ydaeHue o onocgepe.

VYuebublii mnpenmer «buonorus» mnpu3zBaH OOECIEYUTh OCBOCHHE O0YyYaroIIMMHUCA
OMOJIOTMUECKUX TEOpUH M 3aKOHOB, HJEW, NPUHIUIIOB W TMpaBWi, JIEKAIIUX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, 3HaHUH O CTPOEHMM, MHOrooOpa3uu Hu
OCOOCHHOCTSIX KIJIETKHM, OpraHU3Ma, MOMYJISIUH, OMOIEHO03a, SKOCUCTEMBI, O BBIJAIOLIUXCS
HAy4YHBIX JOCTH)KEHUSX, COBPEMEHHBIX MCCIIEJJOBAaHUSAX B OMOJOrMH, MPUKIATHBIX ACHEKTax
OMONIOrMYecKUX 3HaHUM. {1 pa3BUTUS W MOJAEP)KAaHUS MHTEpeca 0OydaroluXcsi K Ononoruu
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOI0 MaTepualia B COJCPKAHUU MPOrPaMMBbI 110
OMONIOTUM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIEHMS U PA3BUTHUA TOW WIM MHON
obnacTu OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHUE BAXKHEUIIMX
OMOJIOTUYECKUX U HKOJIOTMUECKUX IPOOIeM.

Henp u3yuenus yuebHoro npenmera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJIAJICHHE
00yJaroIUMHUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJBHOM OpraHU3allMM >XHBBIX CHUCTEM
pa3HOro paHra v NpuoOpeTeHNe YMEHHUI MCIOIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpeca
K ompeaenéHHoN obnacTu nmpodecCuOHANBHON NEsSTENbHOCTH, CBSI3aHHON ¢ OWoNoruei, uim K
BBIOOpPY YueOHOr0 3aBe/IeHUs Ui IPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

JlocTikeHue Lenu u3ydeHus: ydeOHoro npenmera «buonorus» Ha yriyOnE€HHOM ypoOBHE
o0ecreunBaeTCs pelieHUueM CIeyOIMX 3aau:

OCBOEHHE  OOyYalOIUMHUCS  CUCTEMBI  OHOJIOTMYECKMX 3HAHHW: 00 OCHOBHBIX
OMONIOTUYECKUX TEOPHsIX, KOHIEMIMSX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBHIIaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KapTHHY MHpa; O CTpPOEHUH,
MHOT'000pa3uMu U OCOOEHHOCTSIX OMOJOrMYECKHX CHUCTeM (KJIEeTKa, OpraHu3M, MOMYJSLUs, BUJ,
ouoreornieHo3, Ouocdepa); O BBUIAIOIMIUXCS OTKPBHITHUSX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTUH;

O3HaKOMJIEHME  OOy4YaloIIMXcsi €  METOJaMHU  TO3HAHHUA  JKUBOM  NPUPOABIL:
HCCIIEI0BATEIbCKUMH METO/IaMH OHMOJIOTHYECKUX HayK (MOJICKYJISIPHOM M KJI€TOYHON OMOIOruH,
SMOPHOJIOTUU U OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLUHU, OMOTEXHOJIOIMH U CUHTETUYECKOM
OMONMOTUM,  TAJCOHTOJIOTUH, OKOJOTHMH); METOJAaMH  CAaMOCTOSTEIBHOIO  MPOBEACHUS
OMOJIOTUYECKNX HWCCIICIOBAaHUN B Jaboparopuu U B Tpupoae (HabOmroaeHue, H3MEpEeHHE,
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OBJIaZIeHHE OOYYalOUIMMKCS YMEHHUSMHU: CaMOCTOSATEIbHO HAaXOIUTh, aHAJIM3UPOBATh U
UCIOJB30BaTh OMOJIOTHYECKYI0 HH(POPMALINIO; TT0JIb30BAaTHCS OMOIOrHYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOI;  yCTaHaBIMBaThb CBSI3b MEXKAY pPa3BUTHEM OHOJNOTMM M COIMAIBHO-
HSKOHOMHMYECKUMH ¥ HKOJIOTHYECKUMH IPOOJIeMaMH YEeIOBEYECTBa; OIEHWBATh MOCIEICTBUS
CBOEU JESITeNbHOCTH IO OTHOLICHHIO K OKpY)KAroIled NpUPOIHOM cpene, COOCTBEHHOMY
3M0POBBI0O ¥ 3[I0POBBI0  OKPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATH W COOJIOAATH  MEpPHI
npouIaKTUKM UH(EKIIMOHHBIX 3a00JIeBaHMii, MpaBuia MOBEICHUS B MPUPOJIE U OOeCIIeUeHHS
0€301acHOCTH COOCTBEHHOW KH3HENCSITEIBHOCTH B UPE3BBIYAWHBIX CHUTYAIUSIX NPUPOAHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTephU30BaTh COBPEMEHHbIE Hay4HbIE OTKPBITHS B 00JacTu
OHOJIOrHH;

pa3BUTHE Y O0YYaIOLINXCS MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCA OTKPBITUSMU U COBPEMEHHBIMHU HCCIIEIOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MpOoOJIeMaMy, METOJOJOTHel OMOJOrHYecCKOro HCCIEeOBaHUs, MPOBEICHUS
JKCIIEPUMEHTAJIbHBIX HCCIEOBAHUM, peIIeHUs OMOJIOrMYeCKUX 3aJady, MOJEIUPOBAHMUS
OMONTOTUYECKUX OOBEKTOB U IPOLIECCOB;

BOCIIUTAHUE Y OOYYAIOIIMXCSl [IEHHOCTHOTO OTHOIICHMS K KHBOW MPUPOAE B LIETIOM H K
OTACTBHBIM €€ O00beKTaM W SBJICHUAM; (OpMHUpOBaHME HKOJOTHUECKOM, TE€HETHYECKON
IPaMOTHOCTH, OOIIe KyJIbTypbhl MOBEAEHHS B NPHPOJE; MHTErpalliM eCTeCTBEHHO-HAay4YHBIX
3HAHHI;

npruoOpeTeHre 00y4aloUMMHUC KOMIETEHTHOCTH B PAIllMOHAIEHOM IIPHPOJIONOIb30BAHUU
(cobOmroneHne TpaBWJl TOBEACHUS B TMPHUPOJE, OXpaHbl BHUIOB, HIKOCHUCTEM, Ouocdepsl),
COXpaHEHUU COOCTBEHHOTO 3/I0POBbS M 3I0POBbS OKPYXKAIOIIUX JIIOJEH (COOIIOAEeHUsT Mep
npomIakTUKu ~ 3a00JeBaHUM, obOecreueHne  O€30MaCHOCTH  JKU3HENEATECTbHOCTH B
Ype3BbIUANHBIX CUTYaLUAX TPUPOIHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS
OMOJIOrMYECKUX 3HAHUN U YMEHUI B TOBCEHEBHON KU3HU;

CO3JIaHME YCIIOBHH JJIsI OCO3HAaHHOTO BBIOOpa OOYYArOIIMMHUCS HWHIWBUIYAIBHOU
00pa3oBaTeNbHOW TPACKTOPHH, CIIOCOOCTBYIOIIEH —MOcHeayromemMy MpodeccuoHaIbHOMY
CaMOOIIPEICIIEHNIO, B COOTBETCTBUM C HHIUBUAYAIbHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
peruoHa.

OOmiee 4MCIIO YacoB, OTBEJICHHBIX Ha W3ydeHHE OWOJOTMHM Ha YIIyOJIIEHHOM YpPOBHE
cpenHero obmero oOpasoBanwus, cocraBisieT 204 waca: B 10 wxmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 gaca B HEZCIIO).

Ot6op opraHu3alMoOHHBIX (QOpM, METOAOB U CPEACTB OOydYeHHUS  OHOJOTUU
OCYILIECTBIISIETCS] ¢ YYETOM CleUru(PUKN ero cofepaHusl U HANpaBICHHOCTH Ha MPOJOJIKEHHE
OMONOrU4ecKoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro Mpo(hecCHOHATBFHOIO0 M BBICHIETO
o0pa3oBaHMsl.

OO0s3aTenbHBIM YCIIOBHEM TIPU OOYYEHUH OMOJIOTHH Ha YTIyONE€HHOM YPOBHE SIBIISCTCS
IpoBe/ieHNE J1TabOpaTOpHBIX M MpakTHueckux pabor. Takke ydacTue o0OydaroUIMXcs B
BBIMIOJIHEHUHM  TPOEKTHBIX M y4eOHO-HMCCIIEOBATEIILCKUX  paboT, TeMmaThKa KOTOPBIX
OIIpENENIIeTCSl YYUTENIEM Ha OCHOBE HMEIOIUXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOIHBIX YCIOBUH.
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COJEPKAHUE OBYYEHUA
10 KUIACC

CopepxaHue MpOrpaMMbl,  BBIJIETIEHHOE  KYPCUBOM, HE BXOAUT B  TPOBEPKY
rocyaapcTBeHHOM utorooi arrecranuu (I'TA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHnHas Ouoiorusi — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS OHOIOTHU.
buonornueckne Hayku M u3ydaemble UMU TpooOsieMbl. DyHaaMeHTanbHBIC, MPUKIATHBIE
MTOMCKOBBIE HAYYHbBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (HOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI
mupa. IIpodeccun, cBszanHbie ¢ Ouonorueil. 3HadeHWe OHOJOTUU B MPAKTUYECKOM
NESITeIbHOCTH 4YEJIOBeKa: MEIULIMHE, CEJIbCKOM XO3SIICTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOJIBL.

JdemoHcTpauuu

[optpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mengens, B. W. Bepuanckuii, M. II. IlaBnos, M. M. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecorckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabnuupl 1 cxembl: «CBsi3p OMOJIOTUU C APYTUMHU Haykamuy, «Cuctema OMOIOrHYecKUuX
HayK».

Tema 2. ’KuBble cucTeMbl U HX H3YYECHHUE

JKuBnie cuctembl Kak mpeaMer u3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM: €MHCTBO
XMMHMYECKOIO COCTaBa, MAMCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTH M  YIOPSJIOYEHHOCTD
CTPYKTYpBl, = OTKpPBITOCTb, = CaMOOpraHM3alUs, CaMOBOCIIPOM3BEACHHUE,  PA3APAKUMOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aiMd JKMBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHbIH, MONYJISIUUOHHO-BU0BOM, 3KOCHUCTEMHBIN (OMOreoIeHOTHYECKHIA ),
o6uocdepubiii. [Ipoueccsl, npoucxoadiue B XUBBIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznep kak (opMa CymecTBOBaHHs MaTepuu. Hayku, uzydaromiue >KMBbIe CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alMH.

N3yuenne xuBbpix cucrem. Meroasl Ouonormyeckor Hayku. HaOmroneHue, usmepeHwue,
JKCIIEPUMEHT, CUCTeMaTu3alus, MeraaHanu3. lloHsTHe O 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHoi. IlmanupoBanne skcnepumenrta. [locraHoBka W mpoBepka rumore3. HyieBas
runoresa. [TonsTue BEIOOPKH U €€ JocToBepHOCTh. Pa30poc B Ouonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH TOJYYEHHBIX Pe3yJabTaToB. [IpMuMHBI MCKaKE€HUs PE3yJIbTATOB HKCIIEPUMEHTA.
IIonsiTHE CTATUCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmumpel u  cxembl: «OCHOBHBIC TPU3HAKH JKU3HW», «BHOIOTMYECKHEe CHCTEMBIY,
«CBOICTBA )KMBOM MaTepun», «YPOBHU OPraHU3AIMHU KUBON MPUPOAbD», «CTpOeHHE )KUBOTHOM
kietkny», «TkaHU  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJOBEYECKOro  OpraHu3May,
«buoreoreno3», «buocdepar, «MeToabl U3yUeHUS KUBOU TPUPOJIBD.

OOGopynoBanue: 1a00paTopHOE 000PYIOBAHKE ISl TPOBEICHUS HAOTIOICHU, U3MEPECHU,

OKCIICPUMCHTOB.
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[Ipaktuyeckas pabora «lcronb3oBaHUE pPa3IMYHBIX METOAOB INPU M3YYEHUU JKUBBIX
CUCTEM.

Tema 3. buosnorust KjieTku

Knerka — crpykTypHO-(QyHKIHOHATbHAS €AMHUIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJNOKEHUS COBPEMEHHOMN KIETOYHON TEOPUH.

Metonbl MONEKYISIpHOW M KIETOYHOM OWONOTMU: MHMKPOCKOIUS, Xpomarorpadus,
a7eKTpoope3, METOA  MEUEHbIX aroMoB, AU @depeHIHaTbHOe  LEHTPU(YrupOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue urcuposanHvlx Kiemox. DIEKTPOHHAS MUKPOCKOIMHS.
Kongokanvnas mukpockonus. Bumanvroe (npudsicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

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

Tabmuuel 1 cxeMbl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «McTopus
Pa3BUTHS METOJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENaparbl PacTUTEIbHBIX, >KUBOTHBIX U
OakTepHanbHbIX KIETOK.

[Ipaktnyeckas pabora «VI3yuyeHHe METONOB KIETOYHOH Omonorum (xpomarorpadwus,
anekTpodopes, tudpdepenmansHoe HeHTpudyruposanue, [TLP)».

Tema 4. XuMHn4ecKkas OpraHu3anus KJIeTKH

XHUMHYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIJIEMEHTBL. Boaa u €€ poib
KaK pacTBOPHUTENS, pPEareHTa, ydaCTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETryJIALUN.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOIoruyeckas posib. Pojab KaTHOHOB M aHUOHOB B KIICTKE.

Opranuueckue BElIeCTBA KJIETKU. buonornueckue nmoauMepsl. benku. AMHUHOKHACIOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBOil Monekyinsl. IlepBuuHas crpykTypa Oenka, MenTHIHAS
CBsi3b. BTopuuHas, TpeTudHas, yeTBepTHUYHAs CTPYKTypbl. [lenarypauus. CBoiicTBa OenKoB.
Knaccugukarus 0enkoB. buonorunueckue GpyHkium 0enkoB. [lpuonul.

VYraeBoapl. MoHocaxapuabl, Aucaxapubl, OIUrocaxapuibl U monucaxapujsl. OOmumi
IJIaH CTPOeHUss U (U3MKO-XMMHMYECKHE CBOMCTBa YrieBoaoB. buonornueckue ¢QyHKUIUU
yIJIEBOJIOB.

Jlunuael.  TuapodunsHO-rMApOPOOHBIE  cBoiicTBa.  Knaccudukanus — nunuaos.
Tpurnuuepuabl, Gocoaunuasl, BOCKH, crepouisl. buonorndyeckue Gpynkiuu aunuaos. O0mue
CBOICTBa OWOJOTMYECKMX MeMOpaH — TEKydecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxkneunosbie kucnorsl. JJHK u PHK. Crpoenue HykinenmHOBbIX KUCIOT. HykiaeoTusl.
[puanun kommnementapuoctu. [Ipasuino Yapradda. Crpykrypa JHK — nBoiinas crmpaib.
Mectonaxoxaenue u ouonorunueckue ¢pyukuu JHK. Buasr PHK. @ynkuuu PHK B kiertke.

Crpoenne momnekyinsl AT®. Makpospruyeckue cBs3u B Mosiekysie AT®. buonoruueckue
¢ynkunn  AT®. BoccraHoBieHHBIE TE€PEHOCUHKH, UX (QYHKUIMU B KieTke. [Ipyeue
HYyK1eo3uompugocpamuol (HT®). CexBenupoBanue  JJHK.  Memoowr  cenomuxku,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiorusi: OMOXMMHUYECKHEe W OWO(MHU3NYECKHUE HCCIICIOBAHMS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYphl OmomMonekyn. Modenupoeanue cmpykmypol u  @yuKyui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanudeckuti cunmes OUOMONEKYI U
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JdemoHcTpauuu

Hoptpersr: JI. I[Tonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, @. Canrep, C.
[Ipy3unep.

[uarpammsbl:  «PacrpeneneHue XUMHYECKUX JJIEMEHTOB B HEXUBOW  IPUPOIE»,
«PacmpeeneHre XUMUUYECKHX JIEMEHTOB B KUBOM MPUPOJIEN.

Tabmuusl u cxemsl: «llepuoauueckas Tabiaua XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJIBI», «BemiectBa B cocTtaBe OpraHu3mMoB», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl O€JIKOBOM MOJNEKyJbl», «CTpoeHHE MOJEKyN YrieBoJoB», «CTpoeHHE MOJEKYI
aunuaoBy, «HykinenHoBble KUCIOTED, «CTpoeHne MoneKyinsl ATD».

OO6opynoBaHue: XuMHIeCKasi Tocyaia 1 000py0BaHHE.

JlaboparopHas pabora «OOHapy)eHHe OETKOB ¢ MOMOIIBI0 KAUECTBEHHBIX PEAKIIUN.

JlaboparopHasi paborta «VccnenoBaHue HYKIECMHOBBIX KHCIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue u QyHKIUM KICTKH

Tumel KIETOK: dyKapuoTHUYECKass W Tpokapuoruieckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa30oBaHMs KIETKH.

CrpoeHue TPOKAPUOTHYCCKOW KJICTKU. KierodHas CTeHKa OakTepuid ©  apXewu.
OcobeHHOCTH CTpOeHUs reTepoTpodHON U aBTOTPOGHON MPOKApHOTHYECKUX KIIeTOK. Mecto u
POJIb IPOKAPHUOT B OMOIIEHO3aX.

Crpoenre u (pyHKIMOHMPOBAHUE dyKapuoTHYecKol kieTkH. [lnmazmarndeckas memOpaHa
(mazmanemma).  CTpykTypa TIa3MaThdeckod MeMmOpaHbl. TpaHCHOpPT BEHIECTB  4epe3
IUTa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (nud¢ysus, oOneruéHHas muddys3us), aKTHBHBIN
(mepBUYHBIM ¥ BTOPUYHBIA aKTHBHBIN TpaHcropt). [lomymponuriaemocts MemOpanbl. PabGora
HaTpUH-KaTMEeBOro Hacoca. DHIOUTO3: MUHOUTO3, (paronuTo3. Dk30nuTo3. Kierounas crenka.
CrtpykTypa u (yHKIIUU KIETOYHON CTEHKH PacTeHHi, rpuOOB.

Huronnazma. Ilutozons. Lutockener. [IBmwxenue murtoriazmbl. OpraHoWAbl KIETKH.
OnnomeMOpaHHbIE OPTaHOUABI KIeTKH: 3HAormIa3mMarndeckas cetb (JIIC), anmapar 'onbmkw,
JU30COMBI, UX CTpOoeHHE U (GYHKIUHU. B3auMocBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue TpaHyIsIpHOro peTukyiyma. Mexanusm nanpasnenus oOeikoe 6 IIIC. Cunres
pactBopuMBbIX  OenkoB. CuHTe3  KJIETOYHbIX  MeMOpaH. ['magkuit  (arpaHynspHBIN)
sHOIIa3MaThYeckuii petukyayM. CekperopHas ¢yHKIus annapata ['onbmxu. Moougukayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kiterounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWIBl KIETKU: MHUTOXOHAPUHU, IUIacTUABL. [Ipoucxodcoenue
mumoxonoputi u naacmud. Cumouocenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MHUTOXOHApUNM © miactul. llepBuuHble, BTOPUYHBIE W CIOXKHBIC TIJIACTUIIBI
(OTOCHHTE3UPYIOMINX  DYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIJIACTHI ~ BBICIIAX
pacTEeHHUI.

Hemembpannbie opranouas! kietku CtpoeHue U QyHKIMM HEMEMOpPAaHHBIX OpPraHOM]I0B
kinetku. Pubocombl.  IIpomescymounvie  unamenmsi. MuUKpopUIaMEHTBL. AKmuHogbie
Muxkpoguramenmuol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbLULEUHbIX KIeMmoK.
MuxkporpyOouku. Knerounsnii mentp. CTpoeHue H JABWKEHHE JKI'YTMKOB M DPECHHYEK.

MHKpOprGO‘IKI/I OUTOIIJIa3MBEI. I_ICHTpI/IOJ'Ib. EeﬂKu, accoyuuposdarHble C MquoqbuﬂaMeHmaMu u
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Anpo. O6onouka siapa, XpOMaTuH, KapHoIUIa3Ma, SAPBIILIKH, UX CTPOCHHE U (YHKIIHH.
SnepHblii 6enkoBBI MaTpukc. IIpocTpaHCTBEHHOE PACIOIOXKEHHE XPOMOCOM B MHTEp(dhazHOM
sape. Dyxpomamun u eemepoxpomamur. BeIKu XpoMaTWHa — THUCTOHBL /[uHamuka s0epHou
06010uKU 8 MUmMo3e. A0epHulil mpaHcnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTeNBbHOMN, )KUBOTHOM, TPUOHOIA).

JdemoHcTpauuu

optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE HYKapUOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOM
KJIeTKn», «CTpOeHre pacTUTENIbHON KIETKN», «CTpOeHUEe MUTOXOHAPUNY, «SAapo», «CTtpoeHue
MIPOKAPUOTUYECKOM KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOMIpENapaTrbl pacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepHaIbHBIX KIIETOK.

JlaboparopHas pabota «/3yueHne cCTpoeHUs KIETOK pPa3uYHbIX OPTraHHU3MOBY.

[IpakTuueckas padora «3ydeHne CBONCTB KIETOUHONH MEMOPaHbI».

JlaboparopHasi pabora «lccnegoBaHue IUIa3MoiM3a U JIEMIa3MOJIM3a B PACTUTENBHBIX
KIIETKaxX».

[Ipaktryeckas padora «3ydyeHue NBUKEHUS IIUTOIIA3Mbl B PACTUTEIbHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NPeBpallieHHe JHEPIUU B KJIeTKe

AccUMWISIIMA M AUCCUMMIISIIMS — JBE CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpo(HBIH W  TeTepoTpodHBId. VYdYacTHe Kuciaopoga B  OOMEHHBIX TpoIeccax.
DOHepreruyeckoe oOecreyeHne KiIeTku: mpeBpameHne ATD B 0OMEHHBIX Mpoleccax.
DepMEHTATUBHBIN XapakTep pPeakiuid KIETOYHOro meradonusma. DepMeHTH, UX CTPOCHUE,
cBoiicTBa M MexaHusM JeictBus. Kodepmentel. OTnuuns (GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benKu-akTuBaTOppl U OEJIKU-UHTHOUTOpPBI.  3aBUCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKINIA OT PA3TUYHBIX (PAKTOPOB.

[lepBuyHBIN CHHTE3 OpraHMYEeCKHX BellecTB B kieTke. DorocuHTe3. AHOKCUceHHbIU U
oxcuzenHvlll  pomocunmes y baxmepuii. Ceemocoduparowue nueMenmsl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xyoporuiactoB B mpouecce (orocunre3a. CBeToBas U TEMHOBas
¢dazp. @omoovixanue, C3., Cs- u CAM-munvt gpomocunmesa. TIpoTyKTUBHOCTE (hOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GaKkTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHUe (POTOCHHTE3A.

XemocuHTte3.  Pa3zHooOpasue  OpraHW3MOB-XEMOCHHTETHMKOB:  HUTPUPHUIUPYIOIIHE
OakTepuu, jKene300aKTeprn, cepodaKkTepuu, BOAOPOAHbIE OAKTepHH. 3HaYUEHHUE XEMOCHHTE3A.

AHa’pobOHbIe opraHu3Mbl. Buasl Opoxenus. [IpogykTsl OpokeHHs] U UX HCIOIb30BAHUE
YeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI OMOTEXHOJIOTHH M BO30YAHTETH
OonesHeil.

AdpoOHBIE OpraHU3MBI. JTambl YHEPreTHYecKoro obOMeHa. I[loaroTOBUTENBHBIN ATar.
I'mukonu3 — 6eCKUCIOPOAHOE PACLIETIIICHUE TIIFOKO3BI.

buonoruueckoe oxkucieHnue, Wik KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucieHus. Lukmuueckue peakuuu. OxuciaurenbHoe (ochopunupoBanue.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunma3svl. llpeumymiecTBa a’poOHOro MyTd OOMEHa BEIIECTB Iepel  aHa’pOOHBIM.
D¢ hEeKTUBHOCTH YHEPTETUIECKOTr0 OOMEHa.
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IToptpetsi: k. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnunsl u cxembl: «DoTocHHTE3», «JHepreTndeckuii oomen», «buocunres Oenkay,
«Ctpoenue hpepMeHTa», «XEMOCHUHTE3.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHUE AJIsl IPUTOTOBIECHUS TOCTOSTHHBIX U
BPEMEHHbBIX MUKPOMPENapaToB.

JlaboparopHas pabota «l3yueHne KaTaTuTHUYECKONH aKTUBHOCTH (DepMEHTOB (Ha MpuMepe
amMmIIa3bl WIK KaTanasbl)».

JlaGopartophas pabora «M3ydyeHue pepMEeHTaTUBHOIO pacIleIUIEHUs] MEPOKCHIa BOIOPOIa
B PaCTUTEJIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGoparophas pabora «CpaBHEHHUE MPOIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlaGopaTopHas pabora «CpaBHEHHE TPOIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. Hacnencreennas uHgopManus U peaansanus e€ B KJIeTKe

Peakuuu marpuunoro cuuTe3a. [IpyHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peammsamnms HacienctBeHHONW wuH(opMammuu. ['€HETHYECKUH KOO, €ro CBOKCTBA.
Tpanckpunius — matpuunblii cunte3 PHK. [IpuHIMNIBI TpaHCKpUOIMK: KOMIUJIEMEHTAPHOCTH,
aHTUIapaJUIENbHOCTh, ACUMMETPUUHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
xknemxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stambl. Yuactue TpancnopTHeix PHK B OmocunTe3e Oenka. YcmoBus
6uocunTesa Oenka. KonupoBanue amuHokuciot. Poss pubocom B 6uocunTese Oenka.

Coepemennvie npedcmasnerus o cmpoenuu 2enog. OpraHuzalus reHoma y MmpokapuoT U
9yKapHoT. Perynsuus akTHBHOCTH TE€HOB y mnpokapuoT. ['mmoreza omepona (®. XKaxo6, XK.
Mano). Monekynapuvle mexaHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOIeccoB B KieTKe. KieTouynslii romeocras.

Bupycol — HeksieTouHble OPMBI KU3HU U OOIUTraTHBIE Mapa3utbl. CTpOSHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepmodaroB. Kuzuennwvii yukn J[HK-coodepoicauyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi 4enoBeKa, JKMBOTHbIX, pactenuit. CIINJ], COVID-19,
COLlMAIbHBIE U METUIIUHCKUE TIPOOIEMBI.

Buounghopmamuxa: unmeepayus u anaruz o6orvuwux maccusosg («bigdatay) cmpyxmypruvix
buonocuueckux OanHvlx. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yuryuu d6erxos. Cnocobvt 00cmasKu 1eKapcms.

JdemoHcTpanuu

IToptpetsi: H. K. Konbnos, /1. 1. UBaHOBCKUI.

Tabmumsrt u  cxembl: «buocuHTe3 Oenka», «['eHernueckuit Kom», «Bupyce,
«bakrepuodarmy.

[Ipaktuyeckas padora «Co3iaHre MOJIENIU BUPYCAy.

Tema 8. ’/KuzHeHHbIN HUKJI KJIETKH

Knerounslii nuki, ero mepuonsl U perymsuus. Murtepdaza m muto3d. OcobeHHOCTH
MpoI1ieccoB, npoTekarmux B uatepdaze. [loaroropka kietku x aenenuro. [IpecuaTeTndeckuit
(IOCTMUTOTUYECKHI), CHUHTETUYECKMH M TNOCTCUHTETHUYECKUH (IPEMUTOTUUYECKUN) MEPHOMAbI

nHTEp(DA3HI.
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Marpuunsiii  cunte3 JHK —  penmukanus. [lpunmuner  perumkannun — JIHK:
KOMILIEMEHTAPHOCTb,  MOJYKOHCEPBAaTHUBHBI  CHUHTE3, aHTUIAPAIETBbHOCTb. MeXaHu3M
pemwukanun  JIHK.  Xpomocombl. Ctpoenue xpomocoMm. TemoMmepsl U TeloMepasa.
XPpOMOCOMHBII Ha0Op KJIETKH — KapUOTHUIl. JIMMJIOUIHBIA M TalyIouHbIA HAOOPHI XPOMOCOM.
I'omonornynsie xpomMocoMbl. [1010BbIE XPOMOCOMBI.

Henenne kietkn — mMuto3. CTaguu MHUTO3a U MPOUCXOIAIINE B HUX IMPOLECCH. THIIBI
muTo3a. Kaprnokunes u nmutokunes. buoigoruueckoe 3HadyeHHEe MUTO3A.

Perynsamust mMutoTMYecKOro mukia kieTku. [IporpamMmmupyemasi kieToyHass rulenp —
aromnTo3.

Krnerounoe siapo, xpoMocoMsl, GyHKIIMOHATIbHAsI T€HOMUKA. Mexanuzmbl nponughepayuu,
oughgpepenyuposku, cmaperus u eudbenu kiemox. «L{ugpposas kiemrkay — buoungopmamuvecxkue
Mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemMoHcTpanuu

Tabnumpl u cxembl: «KU3HEHHBIH LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparbl: «MHUTO3 B KJIETKax KOpelka
TYKa».

JlaboparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpernapaTaxy.

JlaboparopHasi pabora «HabmioneHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MHKPOIIpEnapaTax).

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3mMoB.  OJHOKIETOYHBIC, KOJOHHUAJIBHHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeu, OJHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOJIOPOCIH, APpyrue npoTuctel. KonoHuansHble
OpraHU3MBbl.

B3aumocBs3p yacTeil MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHu, OpraHbl U CHUCTEMBI OPTaHOB.
Opranusm Kak equHoe 1esioe. I'omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MPOBOASIIAs, OCHOBHAs, MexaHnueckasd. OCcOOEHHOCTH CTPOEHHUS, (PYHKUUN W PacIONOKEHHUS
TKAHEH B OpraHax pacTEeHUMU.

TkaHu JKMBOTHBIX U  4YeNOBeKa. TUIBl KUBOTHBIX TKaHEH: dSNHUTEIHaIbHas,
COCMHUTENbHAS, MbIIeyHas, HepBHas. OCOOCHHOCTH CTpOoeHUS, (DYHKIUNA M PaCIIONOKCHHUS
TKaHel B OpraHax >KUBOTHBIX U YeJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yenoBeka. OyHKIIMU OPTaHOB U CHCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTrbl  OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbI1 1 BHYyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COeAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBUKEHHE OIHOKIETOYHBIX OpPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOIOKJIETOUHBIX pPACTEHUN: TPOMU3MBlI W HACTHH.
JIBMKeHe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieuHas cucteMa. Pedekc. CkeneTHbie

MBbIIIIBI 1 UX pa60Ta.
Onepatop 340 000 "KomnaHus "TeH3op"
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[Iutanue opranusmos. Ilormomenre BOAbI, YIIEKUCIOrO ra3a 1 MUHEPAIBbHBIX BEIIECTB
pactenusiMu. [lutanue >KUBOTHBIX. BHYTpUIONOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAPEHUE.
[Iutanre MO3BOHOYHBIX XUBOTHBIX. OTAENbBl MUILEBAPUTEIBHOrO Tpakrta. [IumieBapuTenbHbIE
xkenessl. [InmeBapurenpHas cucTeMa 4esloBeKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHuid. [[pixanue >xuBoTHbIX. /nddy3us razos yepes
MOBEPXHOCTh KIeTKH. KokHOe apixanue. JlprxarenbHas TOBEPXHOCTh. JKabepHoe u JErodHoe
IapIxaHue. JIpIXxaHWe NO3BOHOUYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLHUOHHOE YCIOKHEHUE
CTpO€HMsI JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXarenbHas cUCTeMa denaoBeka. MexaHusm
BEHTUJISIUH JIETKUX Y IITUI] M MIEKOMUTAIOMMX. Perynsuus npixanus. [[pixaTenbHble 00bEMBI.

TpancriopT BeleCTB y OpraHuM3MOB. TpaHCHIOpPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbsl. KpoBeHocHas cucrtema
MMO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepjue, KpPOBEHOCHBIE cCOCynbl W KpoBb. Kpyru
KpOBOOOpaIlleHusi.  DBOJIOIUOHHBIE  YCIOKHEHUS  CTPOCHUS  KPOBEHOCHOM  CHUCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsuus.

Brinenenne y opranusmoB. Beinenenue y pacreHuil. BplueneHue 'y  KMBOTHBIX.
CokparutenbHbie Bakyonu. Opransl BbiaeneHus. QOuubTpamus, Cekpenuss u obpaTHoe
BCacChIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAe/eHUs. CBS3b MOJOCTH TeJla C KPOBEHOCHOM
U BBIIECTUTENBHOW CUCTEMaMU. BplieneHrne y MO3BOHOUYHBIX XUBOTHBIX M 4YesoBeka. [loukwu.
Crpoenue u pyHkunoHUpoBaHue HePpoHa. OOpa3oBaHHE MOUH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LMCTHI IPOCTEHIINX. 3alMTa Y MHOTOKJIETOUHbIX pactennil. Kytukyna. CpeacTBa macCUBHOW U
XUMHYECKOM 3aInThl. DUTOHIIUBI.

3amunTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpOBBI M X MPOU3BOJAHBIE. 3alIUTa OpraHu3Ma
or Oone3Heil. MMMyHHas cuctema uyenoBeka. KIETOUHBIA M TYMOpPaJIbHBI WMMYHHTET.
Bpoxnéuusiii u  mpuOOpeTEHHBI  crenupuYeckuii UMMYHUTET. Teopusi KJIOHAIbHO-
cenektuBHOro umMmmynureta (I1. Dpnux, ®. M. Bepner, C. Tonerasa). BocanurensHble OTBEThI
opranu3moB. Ponb BpOXXIEHHOT0 MMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

PaznpaxkxumMocTh ¥ perynasiuus y OpraHu3moB. Pa3gpaXuMocTb y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. PazgpaxkumocTs U perymnsnus y pacteHuil. PocToBble BelecTBa U UX
3Ha4YCHHUE.

HepBuas cucrema u pediexTopHas peryisiuus y >XKUBOTHbIX. HepBHas cucrema u eé
OTJEJbl. DBOJIIOIMOHHOE YCIOKHEHHE CTPOECHHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTHEIBI
TOJIOBHOT'O MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduekropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IICKCHI.

['ymopanbHast perymsiiusi ¥ SHJIOKpHUHHAs CUCTEMa >KMBOTHBIX M uesoBeka. JKenessl
SHJIOKPUHHOW CHCTEMBI M HUX TOpMOHBL JlelicTBME TOpMOHOB. B3auMOCBSI3b HEPBHOW U
SHJOKPUHHOMN cucteM. [ mmoTanaMo-rurodpusapHas cucrema.

JdemoncTpanuu

[Toptper: . I1. ITaBnos..

Tabmuuel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOJIOPOCIHY,
«bakrepumn», «llIpocreimmey», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEe CTpOEHHME HACEKOMbIX», «TKaHuM pacTeHu»,
«KopHeBbie cucrembl», «CtpoeHue credns», «CTpoeHHE IUCTOBOM IUIACTHHKWY», «TkaHuU
Vi OnedipORRERSOH kot TUC Temems), ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:13 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b

PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop




12

«/IpixaTenpHass  cuctema», «HepBHas cucrema», «Koxa», «MpbllleyHass CUCTEMaAY,
«BblaenurenbHas cucreMa», « JHIOKpUHHAs cuctemay, «CTpoeHue MblIib», «IMMyHUTETY,
«Kumeuynomnonoctasle», «CxeMa MUTaHUs pacTeHUi», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruapo», «CTpoeHue miaaHapun», «BHyTpeHHee cTpoeHue J10KIEBOro
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHast cuctema nrtuny, «HepBHas cucrtema MIIEKONMTAIOIIUXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIpENnapaThl OJHOKIETOUHBIX OPraHU3MOB,
MHUKpOIIpenaparThl TKaHEHW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, KU BBIE
9K3eMILIAPbl KOMHATHBIX PACTEHHM, repOapiu pacTeHU pa3HbIX OTIEJIOB, BIAXKHBIE MpenapaThbl
KHUBOTHBIX, CKEJICThI TO3BOHOYHBIX, KOJUIEKIIMU OECTIO3BOHOUHBIX KHBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue JUIsi JI€MOHCTpAllMM IMOYBEHHOIO M BO3AYIIHOTO TMHUTAaHUS pPacTEHUM,
pacuieryieHuss Kpaxmaia M OeJIKOB ToJ JeicTBUeM (PEepMEHTOB, OOOpYAOBaHUE IS
JIEMOHCTPALIUU OMBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIEJIM FOJIOBHOI'O MO3T'a Pa3IMUHbIX KUBOTHBIX.

JlaboparopHas padora «/3yueHnue TkaHeil pacTeHUII.

JlabopaTtopHas pabora «3yueHue TkaHen KUBOTHBIX.

JlaGopartopHas pabota «/3yueHne opraHoB LIBETKOBOTI'O PACTEHUS».

Tema 10. Pa3mHokeHHe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHS OpPraHU3MOB: Oecronoe (BKIIIoYasi BEreTaTUBHOE) U MojoBoe. Buibl
0€ecIoI0ro pa3sMHOXKEHHS: TOYKOBaHHE, CIIOPYIIALMS, (pparMeHTalus, KIOHUPOBaHUE.

[TonoBoe pasmuHoxkenue. IlonoBwie kieTku, uiad ramerbl. Meio3. Craaguu Mmeitosa.
IToBenenne xpomocoM B Mmeito3e. Kpoccunrosep. buonornueckuii cMpICi Mel03a U MOJOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pa3Butue. [‘ameroreHe3 y KUBOTHBIX. [lomoBbie  >Kene3bl.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KieTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KIIETOK.

OrmoioTBOpeHNEe W dMOPHUOHAIBHOE PAa3BUTHE KUBOTHBIX. CIOCOOBI OMIIOAOTBOPEHUS:
HapyXxHoe, BHyTpeHHee. [lapreHorenes.

NHauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOIOrUs — HayKa O Pa3BUTUU
Oopranu3MoB. Mopgozenes — 0o0Ha u3 enasnvlx npoobrem smopuonocuu. Konyenyus mopghozenos
u mooenu mopgoeeneza. Ctaaguu ’MOpUOTeHe3a )KUBOTHBIX (Ha TpUMeEpe JIATYIIKH). J{pobieHue.
Tunbl apoOnenus. [emepmunuposannoe u nHeoepMuHupogannoe opobnenue. bracmyna, munvl
onacmyn. OCoOEHHOCTH IPOOJICHUS MIICKOIHUTAIOIINX. 3apOJIBINICBBIC JIUCTKU (TaCTPYIISIIIHUS).
3aknagka OpraHoB W TKaHEW W3 3apojbIIIEBbIX JMCTKOB. B3aumMHoe BiMsHHE dacTeil
pa3BUBAIOIIETOCS 3apojbllia (SMOpHUOHANbHAS WHAYKIKA). 3aKiajka TIJlaHa CTPOSHUs
JKUBOTHOTO Kak pe3ylabTal HMEPAPXUYECKUX  B3aUMOACHUCTBHM TeHOB. BiusHue Ha
SMOPHOHATILHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPY)KAIOLIEH CpeIbl.

Poct u pasButue xuBoTHBIX. llocTomOpuonanbHbld mnepuox. [Ipsmoe u Hempsimoe
pasButue. PasButue ¢ meramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX HKMBOTHBIX.
buonornyeckoe 3HadeHre MPsIMOrO0 M HENPSIMOI'O Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOJE.
Tunsl pocra XUBOTHBIX. DakTOpel PETYNIALMH pOCTa JKUBOTHBIX M uenoBeka. Craguu
MOCTAIMOPUOHANIBHOTO Pa3BUTHSL y KUBOTHBIX M uejioBeka. [lepnonibl OHTOreHes3a 4YelloBeKa.

————Crapenue u eMepTh Kak Onoiorndeckne npotecchbl. —— Oneparop 30 000 "Komnarvs "Tersop" ————
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Pasmuoxxenne u pazButue pacteHuid. ['amerodutr m cmopodut. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpaszoBaHue cmop B Imporecce Melo3a. [ameroreHe3 y pacTeHUil.
OnnonoTBOpeHHE W pPa3BUTHE PACTUTEIBHBIX OpPraHuW3MoB. JIBOIHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. O0pa3zoBaHue U pa3BUTUE CEMEHH.

MexaHu3MBbI PETYISILIUU OHTOI'€HE3a Y PACTEHNUN U dKUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuupbl 1 cxembl: «BereraruBHoe pazMHOxkeHUE», « THIBI O0ECrosoro pa3MHOXKEHUS,
«Pa3MHOXEHUE XJaMUJIOMOHANb», «Pa3MHOXeHUE HBIVIEHBI», «Pa3MHOXEHUE THUJIPBDY,
«Menozy, «Xpomocombl», «l'amerorenes», «CTpoeHUE SUIEKIECTKM U CIEPMATO30HUIA»,
«OcHOBHBIE cTanuu oHToreHesa», «lIpsamoe u Hempsimoe paszBuTHE», «Pa3zBuTHE MalcKOro
Kyka», «PazButue capanum», «Pa3BUTHE JATYIIKWY, «/[BOMHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OIHOAOJIBHBIX M JIBYAOJIbHBIX pacTeHUi», «KU3HEHHBINH LHKII
MOpPCKOM  KanmycTbl», <«OKM3HEHHBIH IUKI MXa», <OKW3HEHHBII IUMKI NanopOTHUKAY,
«OKM3HEHHBIN LUK COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIMpenaparhl SUIEKIETOK U CIIEPMaTO30U/10B,
Mozienb «L{UKIT pa3BUTHS JIATYIIKN.

JlaGopatopHass pabota «M3yueHue CTpPOEHMsS TIOJNOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparaxy.

[Ipaktuyeckass paboTta «BbIsBIEHHE NPU3HAKOB CXOJCTBA 3apOAbIlIEel MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas pabora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB

Hctopus craHOBIEHHS M pa3BUTHS T'€HETUKM Kak Hayku. PaGorer I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oTedecTBeHHBIX YYEHBIX B pa3Butuu reHetuku. Pabdorer H. K.
Konsrioa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHbBIE TE€HETUYECKHE TOHATUS U CUMBOJBI. | OMOJIOrMYHBIE XPOMOCOMBI, AJIJIEJIbHbBIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA MpPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4YMcTas JUHUS, THOPHUAbI, TeHOTHMN, (eHOoTUN. OCHOBHBIE METO/Abl I'€HETHUKH:
rUOPUI0TOrMYECKHA, ITUTOIOTHYECKU, MOJIEKYIIAPHO-T€HETHUECKHIA.

JdemoHcTpanuu

[optpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. J[. Kapnieuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

TaOnuis! u cxembl: «MeTobl TeHETUKMY, «CXEMBbl CKpEILIMBaHUS.

JlaboparopHas pabdora «Jpo3oduna kak 00bEKT TeHETUUECKUX UCCIIECTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunsoe ckpemmbanue. I[lepBblii 3akoH MeHaens — 3aKoH €JMHOOOpasus
rudpuaoB mnepBoro nokoneHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH Mennens — 3akoH
pacuieryieHus npu3HakoB. L{uTonornueckre OCHOBBI MOHOIMOPHIHOTO cKpeluBanus. ['unoresa
YUCTOTHI TAMET.

Ananmusupytoniee  ckpemuBaHue.  [IpoMexyTOuHBII ~ XapakTep — HacjleAOBaHUS.

PacmenneHHe IIPHU3HAKOB IIPpX HCIIOJIHOM JOMHUHHUPOBAHWH.
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:13 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)
MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop




14

JurubpumHoe CckpemmBaHue. TpeTudt 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO
HacJleI0BaHMsI MPU3HAKOB. L{UTomornueckue OCHOBBI TUTHOPHUIHOTO CKPEIMBAHMUS.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabotel T. Moprana. CrienieHHOe HacieI0BaHHE
T€HOB, HAPYILICHHE CLETUICHHs MKy T€HaMH. XpOMOCOMHAasl TEOPHsI HACJIEICTBEHHOCTH.

I'enernka moma. XpoMOCOMHBI MEXAaHU3M OIpPENEICHUS IoJIa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHslii M reTreporaMeTHbI Moji. ['eHeTudeckas CTPyKTypa ITOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKOB, CLETUIEHHBIX C ITOJIOM.

l'enornnn kak nenoctHass cucrema. llneloTponuss — MHOKECTBEHHOE JIEHCTBHE T'€HA.
MHoecTBEHHBIH ajulenu3M. B3aumozneiicTBue HeauleNbHBIX T'€HOB. KoMIiemMeHTapHOCTb.
Omnucras. [Tonmumepus.

I'eHeTnyeckuil KOHTPOJIb pAa3BUTHUsS PACTCHUM, JKUBOTHBIX M 4YEJIIOBEKA, a TaKKe
(U3NOIOrMYECKUX MpPOLIECCOB, MOBEACHUS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOreHe3a, MEXaHU3Mbl B3aMMOACHCTBUS «XO35MH — Mapa3uT» U «XO3iUH —
MHUKpOOHOM». ['eHeTHuecKkne aceKThl KOHTPOJIS U M3MEHEHUs HaclleCTBEHHON HH(opMaliu B
ITOKOJICHUSIX KJIIETOK M OPTaHU3MOB.

JeMoHcTpanun

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuuel u cxemsl: «IlepBblit U BTOpoi 3akoHbl Menaens», «petuil 3akoH MeHaens»,
«AHanuzupyrolee ckpenBanue», «HemnonHnoe nomuHupoBanue», «ClenIeHHOe Hacllel0BaHue
MPU3HAKOB y Apo3oduis», «I eHernka nona», «Kapuorumn yenoseka», «Kapuorun apo3opuiis»,
«Kapuorun ntuue», « MHOXKECTBEHHbBIN allIEIN3M», «B3aumMoaeiicTBre reHOBY.

Ob6opynoBaHue: MOAENb Ul AEMOHCTPALlMU 3aKOHOB €IMHO0Opa3usi rHOpHIOB NEPBOTO
IIOKOJICHUSI M PAaCILEIUICHUs IPU3HAKOB, MOJENb s JEMOHCTPALIMM 3aKOHA HE3aBUCHUMOIO
HACJIEA0BAHMS [IPU3HAKOB, MOJENb I JEMOHCTPALMU CLEIJICHHOIO HACJIEI0BAHNS ITPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpornpenapar: «/Ipozoduiay.

[Ipaktuyeckas pabora «M3ydyeHue pe3yapTaTOB MOHOTHOPHIHOTO CKPEUIMBAHHUA Y
JPO30(HIIBI.

[IpakTnueckas pabora «l3ydyeHue pe3ynbTaToB AUTHOPUIHOIO CKpEIIMBAHUS Yy
JPO30(pUITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoruna u cpeabl npu ¢GopmupoBaHud ¢GeHoruna. M3MEeHUHBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBIE IIPU3HAKUW. Buasl  M3MEHYMBOCTH:
HEHACJIEJICTBEHHAsI U HACJIEICTBEHHASI.

MoudukanronHas U3MEHYMBOCTb. Ponb cpeabl B popMHUpOBaHMM MOAM(DUKALIMOHHOM
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuanuoHHbsll paja v BapualuoHHasi kpusas (B.
Horanncen). CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

l'enotunuueckas wu3MeHUMBOCTh. CBOMCTBAa TE€HOTHUIMYECKOM H3MEHYMBOCTH. Buipl
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMOuHaTtuBHasi M3MEHUMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTU. PoiIb KOMOMHATHBHONM M3MEHYMBOCTH B CO3JJAHUU T'€HETHYECKOr0 pa3zHoo0pas3us
B IIpeZieax OJHOrO BUJA.

MyrannonHass W3MEHYMBOCTb. Bubl MyTanuii: T€HHbBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CroHTaHHBIE M UWHAYLIMPOBaHHBIE MYTAlLMH. SnepHBIE M LUTOMIA3MAaTUYECKUE MYTALUU.
rspRaaRFC ONdYHame s Toroptx —

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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BJIUSIHUE HA OPTaHU3Mbl. 3AKOHOMEPHOCTH MYTAIMOHHOI'O Ipouecca. 3aKOH I'OMOJIOTMYECKHX
panoB B HacienctBeHHod usmeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTh U
HAaCJIEACTBEHHOCTD.

Onueenemurka u NUEHOMUKA, POIb INUSEHEMUYECKUX (aKkmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmuupbr 1 cxeMmbl: «Bumasl u3MeHuMBOCTH», «MomudukanmoHHas HW3MEHUYUBOCTHY,
«KoMOuHaTHBHAST ~ M3MEHYHMBOCTHY»,  «Meio3»,  «OminogorBopenue»,  «l eHeTHdeckue
3a0051eBaHUs YEIOBEKaY, «BUIbl MyTamuii.

OOopynoBaHue: >KHBBIE W TepOapHbIEe SK3EMIUIIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dotorpadum) >KUBOTHBIX C PA3TUYHBIMHU BUAMH U3MEHUHNBOCTH.

Jlaboparopuass  pabora  «lccrenoBanue — 3aKOHOMEpPHOCTEH  MOAMQPUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapuallMOHHOT O psiia U BApUALIMOHHON KPUBOIN».

[Ipaktuyeckas padora «MyTauu y 1po30Quiisl (Ha TOTOBBIX MHKpOIpEnaparax)y.

Tema 14. I'eHeTHKa Yes10BeKa

Kapuorun uenoBeka. MexayHapoaHas MporpaMMa HUCCIEAOBAaHHUS T€HOMA YeJlOBEKa.
MeToapl U3ydeHUs TEeHETUKU YeIOBEKa: FeHeallornYecKuii, OMM3HEIOBBIM, [TUTOTCHETUYECKUH,
MONYJSIIMOHHO-CTATUCTHYECKUH, MOJIeKyIsipHO-TeHeThndeckuii. COBpEMEHHOE OmpeecHue
TE€HOTHUIIA: IOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yucie ¢ noMoribio [11[P-
aHanuza. HacnenctBennsie 3a00neBanus yenoBeka. | eHHble 1 XpOMOCOMHBIE O0JIE3HU YeI0BEeKa.
bone3nn ¢ HacneACTBEHHON MNPeApPaclONOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKON TE€HETUKH B
MPEeIOTBPAlICHUN U JICYEHUU TEeHETHYECKUX 3a00JieBaHUN uenoBeka. MenuKo-TeHEeTHYeCKOoe
KOHCYNbTHpOBaHHEe. CTBOJIOBBIE KIIETKU. [IOHSATHE «T€HEeTHYECKOro Tpy3a». ITUUECKUE acTeKThI
WCCIIEIOBAaHHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKa K (DU3MUESCKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpY’Karolled cpeabl. l'eHeTnueckas MpeapacronokKeHHOCTh
YEJIOBEKa K aTOJIOTHSIM.

JdemoncTpanuu

Tabmuupbl n cxembl: «Kapuotun uenoBeka», «MeTOIbl W3yYEHHUs TEHETUKH YEIOBEKaY,
«['eneTnueckue 3a00IEBaHUS YETTOBEKAY.

[Ipaktrueckast pabora «CocCTaBJICHHE U aHATIU3 POJAOCIOBHOM.

Tema 15. Cesiekunsi OpraHu3MoB

JomecTukanusi U ceiekiusa. 3apoKICHUE CEJeKIUH W JoMmecTukaruu. Yuenwe H. U.
Bagunosa o LleHTpax mpoucxoxaeHus: 1 MHOr0o0pas3ust KyJIbTYPHBIX pacTeHuid. Ponb cenexnuu
B CO3[JaHUM COPTOB PACTEHUH U TMOpoJ KUBOTHBIX. CopT, NOpoAa, IITaMM. 3aKOH
TOMOJIOTMYECKHUX PAAOB B HacieacTBeHHoW n3meHunBoctd H. M. BaBuiioa, ero 3HaueHue st
CENEeKI[MOHHON PabOTHI.

MeTtonp! cenekurnoHHON paboThl. VICKycCTBEHHBIN 0TOOp: MacCOBbIN U MHAWBUTyaIbHBIM.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McnbiTanue mpousBomuTenei mo moroMctBy. OTbop mo
TEHOTHUIY C TOMOIIbIO OLIEHKH (PEHOTHUIIAa TOTOMCTBA M OTOOP 110 T€HOTHUITY C TOMOIIIbIO aHAJIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CeJICKIMOHHOW paboTel. PaguanuoHHBId U

— XUMHYCCKHil —MyTareHe3 —Kak —HCTOYHHK —MyTaHuit —y — KyibTyPrseor Jopae oprariismol. —
JIOKYMEHT MOZMUCAH 3IEKTPOHHON MOANUCHIO
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Hcnonp3oBaHWe TEHOMHOTO pEIAKTHPOBAaHUA MW MeToAoB pexkomOmHaHTHRIX JIHK ms
MOJIYYEHUSI UCXOJHOTO MaTepHalia Jisl CEJIEKIUU.

[lonyuyenne mnomumuonnoB. BuyrpuBugoBas rubpuauszanus. bruskopoacTBeHHOE
CKpelIMBaHue, Wi HHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Wiu ayrOpuauHr. ['erepo3uc u
ero npuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuud. OTmanéHHas TrUOpUAM3AIIMS.
[Ipeononenne Oecrioauss MEXBHIOBBIX THOPHIOB. JIOCTIDKEHHsS CEJNEKIWU pPACTCHUH U
YKUBOTHBIX. «3e1€Has pesooyusy.

CoxpaHeHHe U M3YYCHHE TCHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUNW M HUX JTUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB U TMOPHUIOB CENIbCKOXO35IICTBEHHBIX KYIbTYp. M3yuenue,
coXpaHenue u YnpaeieHue 2eHemudecKUMU pecypcam CebCKOX03AUCMBEHHbIX U NPOMBICIO8bIX
HCUBOMHBIX 6 YENAX YIYUULeHUS CYUeCMEYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHUueM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosbix uoetl u
NepCneKmuBHbIX MexXHON02UIL.

JdemoHcTpanuu

[Toptpersr: H. K. Basuios, 1. B. Muuypun, I'. /1. Kapneuenxo, I1. I1. JIykpsauenko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabnuupsl u cxembl: «L{eHTpbI MPOUCXOXKACHNS U MHOr000pa3usi KyJbTypHBIX PaCTEHHI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKIUN»,
«Otnanénnas rudpunuzaiusy», «Myrarenes.

JlaboparopHasi pabota «l3ydeHue COpTOB KYJIbTYPHBIX PACTEHHUU M TIOPOJ JAOMAITHHX
YKUBOTHBIX».

JlaboparopHas padora «/3yueHne MeTo0B CEICKIIUU PACTCHUI.

[Ipaktrueckas padora «[IpuBuBKa pacTeHUI».

Ikekypensi «OCHOBHBIE METOJIbI M JIOCTMXKEHUS CEJIEKIIMU PACTEHHM M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBI Y4acTOK, B TEILTMYHOE
XO03SICTBO, B J1aOOPaTOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA U CHHTeTHYeCKAsI OMOJIOTHs

OOBbeKThI, HCIONb3yEeMble B OMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYpHI,
MHUKpPOOPTAaHU3MBI, HUX XapaKTepUCTUKA. TpaaulMOHHAs OHOTEXHONOTHs: XJeOoredyeHue,
MOJTy4YeHUEe KUCIOMOJIOUHBIX MPOAYKTOB, BUHO/AENNE. MukpoOuonornyeckuit cuaTe3. OOBEKThI
MHUKpPOOHOIOTHYECKUX TeXHOIorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT M BATAMHHOB.

Co3anue  TEXHOJOTMA W MHCTPYMEHTOB  IICJICHANPABIECHHOIO HW3MEHEHHUS W
KOHCTPYMPOBAHUSI TEHOMOB C ILI€JIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAIIUX
HE BCTpeyaronfecs B Mpupoie OMOCHHTETHYECKHE TYTH.

Kinerounass mHkeHepuss. Meroasl KynbTypbl KIETOK M TKAHEW PacCTECHUM M KMBOTHBIX.
Kpuobanku. Comaruueckas ruOpuaud3anuss U coMaTH4eckuil smOpuorenes. Mcmonb3oBaHue
rarionJI0B B CEJIEKUUN pacTeHUi. [lonyuenue MOHOKIOHANbHbIX awmumen. Hcnonvsoseanue
MOHOKIIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 mMeouyuHe. VICKyCCTBEHHOE OILIOJAOTBOpPEHUE.
PexkoHCTpyKIMsl AWLEKIETOK M KIOHUPOBAHHUE >KUBOTHBIX. MeETOA TpaHCIUIAaHTAllUK sJEp
KIETOK. Texuonocuu 0300po6ieHus, KyibMueUPOBAHUs U MUKPOKIOHAIbHO2O PA3ZMHOJICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHas1 U I'eHHass UHKeHepus. VICKyCCTBEHHBINM CUHTE3 I'€Ha U KOHCTPYMPOBAHHE

pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TEPCIICKTHBBI
Onepatop 340 000 "KomnaHus "TeH3op"
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XPOMOCOMHOW W TEHHOW WHXXEHEPUU. OKOJOTUYECKHE M OTUYECKHE TMPOOJEeMbl TE€HHON
WHXXEHEPUHU.

Menunuackue 6uorexunonoruu. [loctrenoMuas mudposas menununa. [11[P-aunarnocTuka.
MeTtabosOMHBIN aHANINW3, TEHOIIEHTPUYECKUHN aHAIN3 ITPOTeOMa YeJIOBeKa JIJIsi OLICHKUA COCTOSTHU S
€ro 370poBbs. lcmomp3oBaHWE CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-
OMOWH)XCHEpHUsT JUIA pa3pabOoTKh  (PyHIAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHONOTUW TpEXMEPHOro OMONPUHTHHTA U
ckadonuura A penieHus 3aaad nepCcoHaTn3uPOBAHHON MEIUITTHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IETbI0 oOecredeHrs: KOMOWHUPOBAHHOM 3allUTBI OT
Bo3Oyauteneir OPBU, yctaHoBieHHE MOJEKYIIPHBIX MexaHW3MOB ¢yHKunoHupoanus PHK-
COJIEpIKaIINX BUPYCOB, BHI3BIBAIOIIUX 0COOO0 OMacHbBIE 3a00IeBaHMS YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmumplt u cxembl:  «Vcrmonbp3oBaHWME MHUKPOOPTAaHU3MOB B IPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTouHas nHkeHepus», «I eHHass HHKEHEPUS».

Jlabopatophas pabora «3yueHue o0bEKTOB OMOTEXHOIOTUIY.

[IpakTuueckas pabota «llonydyeHre MOIOYHOKUCIBIX POITYKTOBY.

IKckypeusi «brorexHomorust — BaxHeHI1as IpOU3BOAUTENIbHAS CUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIOIMOHHBIX NPEACTABJIEHUI B OMOJI0THHI

OpomonuonHas teopus Y. lapsuna. [Ipennocsuiku BO3HUKHOBEHU AapBUHU3MA. JKU3Hb
1 Hay4dHas JnearenpHocTs Y. JlapBuHa.

JBuxymue cunsl sBomonuu BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCThb
Pa3MHOXKEHHS OpraHU3MOB, HAcleICTBEHHAas M3MEHYMBOCTh, OOpbOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOP).

Odopmitenne cuaTeTrdeckoi Teopuu sBomonun (CTD). HeittpanbHas TeOpHs SBOIOIUH.
CoBpeMeHHast 3BONIONMOHHASA OWMONMOrus. 3HAYCHHE IBOIIOIMOHHON TEOpHH B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toprpersr: Apuctorens, K. JIunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, Y.
HapsuHn, C. C. YUerBepukos, 1. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoit npuponsl (mo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «Mexanusm QopMupoBaHUsS TPUCIOCOONCHUH Yy pacTeHUH U
XKUBOTHBIX (110 JIamapky)», «Kapra-cxema mapupyra nyremectsus Y. Jlapsunay, «Haxoaxu Y.
HapBuna», «Dopmbl O0prOBI 3a cymiecTBoBaHue», «llopombl romybei», «MHoOroobpasue
KYJIBTYPHBIX (hOpM KamycTh», «I1oposbl TOMaNIHUX KUBOTHBIX», «Cxema 0O0pa3oBaHUsI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS [BWKYLUIMX CHUJ 3BOJIOLUUNY», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUUECKON TEOpUH IBOJIIOLIUNY.

Tema 2. MuKpo3BOTIOLUSA H €€ Pe3yJIbTAThI

[onmymsiuust kak sjeMeHTapHas eAuHULA SBoMoIMH. COBpEMEHHbIE METObl OLEHKU
TeHETUYECKOro pa3sHOOO0pa3us U CTPYKTYpHI monysiuuil. IsMeHeHue reHopoHAa MOMyIsSUN Kak

Onepatop 340 000 "KomnaHus "TeH3op"
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3JIEMEHTAPHOE JBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH TeHeThdeckoro pasHoBecus [[x. Xapau, B.

BaiinGepra.
OneMeHTapHble (AKTOpbl (ABMXKYIIME CHUJIBI) 3BOMIOLMU. MyTallMOHHBIM mporuecc.
KomOunatuBHas wm3MeH4nBOCTh. Jlpeii TeHOB — cirydaiiHble HEHANpaBJICHHbIE W3MEHEHHS

4acToT ajuiesied B momymsnusax. D¢deKkT ocHoBatens. Ipgexm OYymvLioUH020 20pabIUUKAL.
CHudicenue eenemuueckoeo pazHoobpasus: npuyunvl u cireocmsus. Ilpossnenue 3¢ghexma
Opeligha 2eHo8 6 Oonvwux u Mmarvlx nonyaayusax. Murpauun. M3omauus momymsSIuil:
reorpaguyeckas (IpocTpaHCTBEHHas), Oronoruyeckast (penpoayKTUBHast).

EcrectBennblii oTOOp — Hampamistomuil ¢axTop 3Bomonnu. DOpMBI €CTECTBEHHOTO
oTOOpa: ABMXKYIIUMA, CTAOWIM3MPYIOUIMH, paspbeiBatomuii (au3pyntuBHbIi). [lomoBoit oTOop.
Bo3HUKHOBEHUE U HBOJIOIHS COIIMATIBHOTO MOBEICHNUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh OpraHU3MOB KaK pe3yJbTaT MHKPOIBOJIIOLMHU. BO3HUKHOBEHHE
npucrocoOneHuit y opranu3smMoB. ApomMopho3sl U uanoaaantanuu. [lpumepsl npucnocoOneHuit
y OpraHusMoB: Mopdonorudeckue, (QpU3NOIOTHYECKUE, OMOXUMHYECKHE, IOBEICHYECKUE.
OTHOCHTENBHOCTB MPUCTIOCOOIIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOIIOLIMH.
WMzomsimust — kimoueBoit  pakTop BUAooOpazoBanus. Ilyrh u crmocoObl BUI00Opa3oBaHMUS:
ajionarpuueckoe  (reorpauueckoe), CHUMIIATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonuzauus, rudpuansanus). NI TeNbHOCTh BOIIOLUOHHBIX TPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOTOTHYECKOT0 pa3HO00pa3usl.

Ponp sBomonuoHHOM Oumonoruu B pa3paboTKe HAy4YHBIX METOJOB COXpPaHEHUs
O6uopazHooOpazusi. MUKPOIBOMIONMS W KOIBOJIOLUS IMAapa3sHUTOB U HMX XO03s51€B. MeXaHH3MbI
(hopMHUpOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOpHOBI C HEMl.

JdemMoHcTpanuu

[Toprpetsr: C. C. YerBepukos, 3. Maiip.

TaGmuuer u cxembl: «MyTalMoHHasE U3MEHUUBOCTEY, «IlOMyJISIIMOHHAS CTPYKTYpa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBWKyIine CHIIBI  SBOJIOIHIY,
«OKoJOrMYecKasl W30JSIUS TOMYJSAIUNA ceBaHCKOH (opemny, «['eorpaduueckas H30IAIUSL
JUCTBEHHHIIBI CHOMPCKOM U TUCTBEHHHIIBI AaypCKoi», «[lomynsinoHHble BOIHBI YUCICHHOCTH
XUITHUKOB M JXKepTB», «Cxema JeHCTBHUsI E€CTECTBEHHOro oToopa», «Dopmbl OOppOBI 3a
CYIIIECTBOBAHHEY, «UHayCcTpUABbHBII MEJIaHU3MY, «OKuBbie HCKOITaeMBbIe),
«[ToxkpoBUTENBCTBEHHAs! OKpacka JKMBOTHBIX», «lIpemympexparomas okpacka KHUBOTHBIXY,
«Duznonornyeckue agantauuny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kputepun Buma», «Bugbl-gBoitHukn», «CTpykTypa Buga B npupoae», «CrmocoObr
BUA0OOpazoBanus», «leorpaduyeckoe  BHmOOOpazoBaHWe TPEX  BUAOB  JIAHJBIIICHY,
«DQxonmoruyeckoe BUA0O0OpazoBaHue BHUIOB CUHUI, «llomummouasl pactenuit», «KamycTtHo-
peICUHbIN THOPUTY.

Ob6opynoBanue: repbapun pacTeHU, KOIEKIMU HACEKOMBIX, Uydyesla NTHIl U 3Bepei C
MpUMEpaMHU Pa3IMYHBIX TPUCTIOCOONICHUH, Uydena NMTHILl W 3Bepedl pa3HBIX BUAOB, repOapuu
pacTeHuii OJU3KUX BUIOB, 00Pa30BaBIIMXCS PA3INYHBIMU CIIOCOOAMH.

JlabopaTopHas pabora «BbIsiBIeHHE N3MEHYMBOCTH Y 0COOEH OJTHOTO BHIay.

JlaboparopHass pabora «IIpucnocoOneHuss OpraHu3MOB H WX OTHOCHTENbHAs
1IETIECO00Pa3ZHOCThHY.

KORPYRPAPOPA HEoynanma "Tersop”  ———
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Tema 3. Makpo3Bosouus U eé pe3yjabTaThl

MeTtoap! u3ydeHust Makpo3BooLMHU. [lageoHTonornuecke MeToIbl U3y4€EHUs SBOJIIOLHH.
[Tepexonnbie popmbl U GUITOreHETUUECKUE PSABI OPTAHU3MOB.

Buoreorpapuueckne Metonasl u3ydeHus osBomonuu. CpaBHeHue Giopbl u  (QayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadpuueckue obmactu 3eMian. BUAbI-DHIEMUKH U PETUKTHI.

OMOPHOIOrHYECKHEe U CPABHUTEIBHO-MOP(OIOTHIECKUE METOBl M3YYEHHUS SBOIIOLUU.
I'eneTnyeckne MeXaHU3MBI DBOJIOIMU OHTOTE€HE3a W TOSBJICHHS SBOIIOIMOHHBIX HOBIIECTB.
['omonornyHble U aHAJIOTMYHBIE OpTraHbl. PyanMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
TeHEeTUYeCKHue, OMOXMMHYECKHE M  MaTeMaTHYeCKHE METOJbl HM3Yy4eHHMsS  HBOJIOIHH.
I'omonoruunsie renbl. CoBpeMEHHbIE METO/IbI TOCTPOCHUS (PUITOTeHETUYECKUX J1€PEBHEB.

XpOMOCOMHBIE MyTaIlM1 U 3BOJIIOLMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH  (MpaBwWiia)  JBOMONMH.  [lpunyun  cmeuvl  QyHKYUIL.
HeobOpaTumocTs 3BoMOIUHN. AanTUBHAs paauanys. HepaBHOMEPHOCTb TEMITOB BOJIOIIH.

JdemoHcTpanuu

Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkensb.

Tabnupl 1 cxembl: «OUIOreHETHUECKUI PSI JTOMAN», K APXEONTEPUKC», «3Bepo3yOnle
smepel», «Crerouedansy, «Puanoduter», «CeMeHHbIE MAaNOpPOTHUKWY», «buoreorpadpudeckue
30HBI 3emiun», «/pelid xoHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPHUOHAIBHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKUBOTHBIX»,  «['OMOJOrMYHblE ¥  AHAJIOTMYHBIE  OPTaHbIY,
«PynumeHTbI», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeIOBEKa M IIMMIIAH3e», «l JIaBHbIE
HaIpaBJIeHUs YBOIOLUNY, «OO0II1E 3aKOHOMEPHOCTH 3BOJIOLIUN.

OO6opynoBaHue: KOJUIEKIMH, TepOapuu, MYISKH MCKOIAEMBIX OCTaTKOB OPTraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB W AaTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU Ha 3eMue

Hayunble rumoressl NpPOMCXOXKIEHUS >KUM3HU Ha 3emie. AOuOreHe3 M MaHCIEPMUS.
JloHayuHble TPECTAaBICHUS O 3apOXKICHUU KU3HU (KpealuoHu3M). ['umoreza MOCTOSIHHOTO
caMOo3apOKJICHUS KU3HU U e€ onpoBepkeHue onbitamu @. Pequ, JI. Cnamnanuanu, JI. Tlacrepa.
[IpoucxoxaeHue >Ku3HU U acTPOOHOIOTHSL.

OcHoBHBIE 3Tanbl HeOpraHuyeckoi 3Bomtonuu. [lnanerapuas (reojgoruveckast) SBOMIOIHS.
XuMHUYECKasi BONIOLUSA. AOMOT€HHBIH CHHTE3 OpTraHMYECKMX BEIIECTB M3 HEOPraHHMYECKHX.
Ompir C. Mumnepa u I'. lOpu. OOpaszoBanme mnomuMepoB W3 MOHOMepoB. KoarepBarHas
runore3a A. WM. Omnapuna, rumore3a mnepBuyHoro OymboHa JIk. XonpeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. PubGosumer (T. Yek) m rumoresa «vupa PHK» V. TI'mnGepra.
®dopmupoBaHue MEMOPaH U BOZHUKHOBEHUE IPOTOKJIETKH.

Ucropuss 3emnu u wmeroanl e€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTATKU.
l'eoxpononoruss u e€ wmeroapl. OTHOcUTENbHAasE M aOCONIOTHAasE T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, IEPHUOIBI, FTIOXH.

HavanbHble sTansl opranuyeckoil sBonouuu. [losBieHne U 3BONIONUS MEPBHIX KIIETOK.
Oomonuss Mertabonu3ma. BozHukHOBeHHME MepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM KaK aHaJlor mepBhIXx Ha 3emsie cooOmiectB. Ctpomartonuthl. [IpokapuoTel u
JYKapuOTHI.

Onepatop 340 000 "KomnaHus "TeHzop" ———
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[IpoucxoxaeHne dykapuoT (CUMOMOTeHe3). DBONIOIHMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxneHne MHOTOKJIETOYHBIX  OpPraHHW3MOB. DBO3HUKHOBEHHME OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATambl HBOJIONUHN BHICHIMX pacTeHuil. OCHOBHBIE apoMop(03bl pPaCTEHUH.
Brixon pacrennit Ha cymy. [losiBneHuMe CHOpPOBBIX pacTeHUM W 3aBOEBAHME HMH CYILH.
Cemennble pactenus. [IpoucxoxaeHne 1BETKOBBIX pacTEHUI.

OcHOBHBIE 3Talbl 3BONIONHH XUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bl >KMBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopoBbIE
XKHUBOTHBIC. J)KU3HB B Bose. DBOMIONMS MMO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil 1 penTUiIHii.
[Ipoucxoxaenne miekonuTaromux W nTuil. [lpuHiun ximodeBoro apomopdosa. OcBoeHuHe
0eCrI03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3BuTue xu3HM HA 3eMJIe IO HpaM U IEPUOAAM: apXei, MPOTEPO30M, MAIC030i, ME3030M,
KaifHo30H. OOmIas XapakTepUCTHKA KIMMara W TeOoJIOTMYecKuX TmpoueccoB. llosBienue u
paciBeT XapaKTEepHBIX OPTaHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBHS M BIUSHUE Ha Ta30BBIN
cocTaB aTMoc(hepsbl.

MaccoBble BbIMUpaHUsl — HKOJIOTMYECKHUE KpU3HCHI mpouuioro. IIpuunnbl M cineactBus
MacCOBBIX BbIMUpaHUI. COBpEeMEHHBIN >KOJOTHUECKUI KpU3HC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHs OuopazHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro Mupa. [IpuHIUNBI KiacCUpUKAUU OPTaHHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpaunu

[optpersr: ®@. Peau, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, J[x.
XongeitH, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumps! u cxemsl: «Cxema ombita @. Peqn», «Cxema onbita JI. [lacTepa mo nzydeHuro
camo03apoXkJeHus xu3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «3Tanbsl HeopraHu4ecKon
sBosoLMMy, «I'eoxpoHonoruueckas mikana», «HadanpHble 3Tanbl OpraHUYECKON SBOJIIOLIMM,
«Cxema oOpa3oBaHHMsl DJYyKapuHoT NyTéM cuMOuorenesa», «CuctemMa >KUBOM MPUPOIBIY,
«Ctpoenune Bupyca», «Apomopho3bl pacTteHuit», «PuHno@uTH», «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrokierounsle Bopopocian», «Mxm», «IlanoporHukn», «I omoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS JKUBOTHOIO MHPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreitmmey, «Kumeunononocrtueie», «Ilnockue uepBm»,
«Ynenucronoruey, «PEBIOEIY, «3eMHOBOTHEICY, «[IpecmbIikaronuecs», «IITHIE,
«Muekonuraromuey, «Pa3BuTue JKM3HM B apXeHMckoW ape», «PasBurHe KU3HU B
MpOTEPO30ICKON 3pe», «Pa3BuThe >KU3HU B MANCO30MCKON 3pe», «Pa3BUTHE KU3HU B
Me3030lCcKoi 3pe», «Pa3Butue XKU3HHM B KailHO30iickoil 3pe», «CoBpeMeHHas cucrema
OpPraHU4eCKOro MUpPay.

OOGopynoBaHue: TepOapuu PACTEHUH pa3IUYHBIX OT/CIIOB, KOJUICKIIMH HACEKOMBIX,
BJIQ)KHBIE IIPENapaThl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKLIIMHM HIJIOKOXHUX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, Uydeja MNTHUIl U 3BEpel, KOJJICKLHUU OKAMEHEJIOCTEH, IMOJIE3HBIX
HCKOMNAEMBbIX, MYJISKA OPTAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanpnas maGoparopnas pabora «MoaenupoBanue omnbiToB Mummiepa—tOpu 1o
M3YYEHHIO a0MOT€HHOI0 CHHTE3a OPraHNYeCKUX COeIMHEHH B IEPBUYHOM aTMochepey.

JlaboparopHass pabora «l3yueHue u omnMcaHuWe WCKOMAEMbIX OCTAaTKOB JPEBHUX

O‘QFaHHSMOBn. Onepatop 340 000 "KomnaHus "TeH3op"
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[Ipaktrueckas pabora «M3yueHrne ocoOEHHOCTEN CTPOSHUS PACTEHUN Pa3HBIX OTACIIOBY.
[Ipakruyeckas padora «M3ydueHue oCOOEHHOCTEH CTPOSHHSI TO3BOHOYHBIX KUBOTHBIX).
Tema 5. Ilpoucxo:xkaeHue 4eJI0BeKa — AHTPONOreHe3

Paznensl u 3a1aun aHTPONOIOrUU. METO/1bl AaHTPOIIOIOTUH.

CraHoBIIEHHE TPEACTaBICHUM O INPOUCXOXKACHUM YEIOBEKA. PEIMIMO3HBIE BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUU.

CxoncTBo  4yenoBeka ¢ JKMBOTHBIMU.  CHCTEMAaTHYECKOE IOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJCTBA 4YEJIOBEKA C JKUBOTHBIMU: CPaBHUTEIBHO-MOP()OIOrHUEcKue,
sMOpHosiorndeckre, (U3NOI0ro-OMOXMMUYecKrue, moBeAeHYeckre. OTIMYMS YeloBeKa OT
KUBOTHBIX. [IpAMOXOKI€HNE U KOMIUIEKC CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOrO
MO3ra U BTOPO! CUTHAJIBHOM CHUCTEMBI.

JBwxkymue  cunbl  (pakTopbl)  aHTPOIOreHe3a:  OWOJIOTMYECKHE,  COIMabHBIC.
CooTtHotleHne OMOIOTHUECKUX U COIMATIBHBIX ()aKTOPOB B AHTPOITOTEHE3E.

OcCHOBHBIE CTaUM aHTpomoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYIIbI)
U paHHHUE NOHTUAbI — OOLIME MPEIKHU YET0BEKOOOPa3HbIX 00€3bsH U JII0AeH. ABCTPAIIONUTEKU —
JBYHOTHE INpeAKu roAch. YenoBek yMmenblid, NEepBble M3TOTOBICHMs Opyaui Tpyzaa. Yemosek
MPSIMOXOISAIIMIA M TIEPBBIN BBIXOJ JIIOZEH 3a mpenensl Adpuku. YenoBek reinenb0eprckuii —
001Ul MpeIoK HeaHepTaTIbCKOro YelloBeKa U YeJoBeKka pasyMHoro. YenoBek HeaHepTaabCKUui
KaK BHJ JIOJEH XOJOJHOrO Kinmara. YermoBeK pa3yMHBIA COBPEMEHHOIO THUIIA, JEHUCOBCKUMI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenerrka u najieoreHOMHKA.

DBOJIIONMS COBPEMEHHOT0 4elioBeKa. ECTeCTBEHHBIH OTOOp B MOMYIAIUAX YETOBEKA.
MyranuoHHbIH mporece U nonuMopusM. [lonynsannoHHbIe BOIHBL, APEi( reHOB, MUTPALUS U
«3¢(deKT OCHOBATEINISA» B MOMYJIALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pachl. IloHstue o pace. bonbpime pacel: eBponeoujHas (eBpazuiickas),
aBCTpaJlo-HerpouHas (3KBaTOpHajIbHas), MOHI'OJOUHAsA (A3MAaTCKO-aMepuKaHCKasi). Bpems u
IyTU paccelieHusi 4YeloBeka 1o IulaHere. EauHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. [IpHcrocoOJeHHOCTh  uenoBeKa K pa3HbIM  YCIOBHUSIM
OKpy»Karolen cpenbl. Biusiaue reorpaduueckoil cpenasl u aperida reHoB Ha MOPQOIOTHUIO U
(U3MOIOTHIO YeoBeKa.

MexauciunianHapable  MeToAbl B (usnueckod  (OMOTOTMYECKON) aHTPOIOJIOTHH.
OBONIOLMOHHAs ~ AHTPOIOJOrMS W NAJICOAHTPONOJIOrUS  YEJOBEUYECKUX  IOMYJISLMM.
buoconnanbHble  HWccaenoBaHUSA — NPUPOABI  4YenoBeKka.  MceciemoBaHue — KOIBOIIOLMH
OMOJIOTUYECKOT0 U COLMAIEHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. lapsun, JI. JIukn, f. . Porunckuii, M. M. I'epacumos.

Tabmuuel u  cxembl: «MeTonsl aHTpONOIOrUM», «['OTOBHOM MO3r 4YeloBEKay,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKeNneT 4enoBeKa M CKeJleT IMMMIaH3e», «PyauMeHTH u
aTaBU3MbI», «/[BWKylllMe€ CHIBI AHTPOIOIEHE3a», «OBOJIIOLMOHHOE JPEBO YEIOBEKAY,
«ABcTpanmonureky, «HenoBek ymenblity, «HeroBeK NpsMOXOIAIINI», «J|eHHCOBCKUN YEIIOBEK)
«Heangepranbups», «KpoManboHub», «Ilpeaku uenoBeka», «ITallbl 3BOJIIOLUHN YEIOBEKAY,
«Pacsbl yenoBekay.

Ob6opynoBaHue: MyJSIKM OKaMEHEIOCTEH, MPEeIMETOB MaTepHaIbHON KYIbTYPHI MPEIKOB
yenoBeka, penpoaykuuu (pororpadum) kapTHH ¢ MHQPOJIOTMUYECKUMU U OMOJICHCKHUMH
KOIPAISNMIGROARC AT iKowaaert bBewa, ——
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CKEJIET 4YeJIOBEKa, MOJENb Yeperna 4YellOBeKa M 4Yepera HMIMMIIaH3€, MOJENIb KUCTU YeJIOBEeKa U
KHCTH HIMMIIaH3€, MOJEIHN TOPCa IIPEIKOB YEIOBEKA.

JlaboparopHasi pabora «M3ydeHne OCOOCHHOCTEH CTpOGHHsSI CKeJeTa 4YelloBeKa,
CBSI3aHHBIX C IIPSIMOXOXKJACHUEM.

[IpakTuueckas pabora «/3ydeHne SKOIOrMUeCKUX aIanTaliuil 4eIoBeKay.

Tema 6. Oxosorusi — Hayka O B3aHMOOTHOIIEHMAX OPraHU3MOB H
HAOPraHU3MEHHBIX CHCTEM C OKPY Kalouiei cpeaoi

3apoxaeHne W pa3Buthe dKonoruu B Tpynax A. ['ym6omenara, K. ®. Pymee, H. A.
CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaum skonmoruu. Csi3b
SKOJIOTHU C APYTHUMH HayKamH.

Mertonb! skonoruu. IloneBsie HaOmMIONEHUS. DKCIIEPUMEHTHI B AKOJOTUU: MPUPOAHBIE U
nabopaTtopHble. MoneIMpoBaHUe B SKOJOTUH. MOHUTOPHHT OKpYKArOIIeH Cpeipl: JIOKATbHBIH,
PETHOHANIBHBIN U TIT00aTHHBIN.

3Haue€HHE SKOJOTMYECKUX 3HAHMM JUISl YeJIOBEKA. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBA CBs3eM YesoBedyecTBa € Ipuponoi. dopMupoBaHHE HKOIOIMYECKOM KYJIbTYpPHl H
3KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepiios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxemsl: «Pa3aensl sKonorum», «MeTonbl 3Komorun», «Cxema MOHUTOPHHTA
OKpY’KaloIlel Cpebl».

JlaboparopHas pabora «/3ydueHne MeTo0B SKOIOTHUECKUX UCCICIOBAHUI.

Tema 7. Opranusmbl 4 cpea 00UTAHUA

Okonornyeckue (akToppl W 3aKOHOMEpHOCTH WX JeiictBua.  Knaccudukarms
JKOJIOTUYECKUX  (pakTopoB:  abuoTHYEeCKHe, OHOTHYECKHEe, aHTpororeHHele. OOmue
3aKOHOMEPHOCTH JICHCTBHS dKosorndeckux (axropos. [Ipasuino muaumyma (K. Inpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue Qaxktopsl. CBET Kak 3Kosoruyeckuil ¢akrop. [leficTBue pa3HbIX y4acTKOB
COJIHEUHOIO CIEKTpa HA OpPraHMU3Mbl. OJKOJOIMYECKHE TPYIIbl PACTEHUNH W HKUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CUTHaIbHas poiib cBeTa. POTOneproan3M.

Temneparypa kak skomorudeckuid Qaxrop. JlelicTBue Temreparypbl Ha OpPraHU3MBI.
[TolikunorepmMHbIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts Kak skojoruueckuii ¢akrop. IlpucnocobneHuss pacTeHHH K TOAAEPKAHUIO
BogHoro Oamanca. Kmaccudukanus pacTteHuid 10 OTHOIIEHHIO K Boje. IlpucrocoOieHus
YKUBOTHBIX K H3MEHEHUIO BOJHOI'O PEKUMA.

Cpenpl OOWTaHHS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, MMOYBEHHAs, TIIyOWHHAas
MOJIIOYBEHHAsI, BHYTpPHOpraHW3MeHHas. (DU3HKO-XMMHUYECKHEe OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocoGnenns opraHM3MoB K KH3HHU B pa3HbIX cpeJax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOIUYHBIE PUTMBI.
[Ipucnoco01eHHOCTh OPraHU3MOB K C€30HHBIM M3MEHEHHSIM YCIOBUM JKU3HH.

JKuznennrsie ¢opmbl opranu3moB. [lonstue o xuzHenHon (opme. XKXuzHeHHsie GopMbl
pacTeHHii: nepeBbsi, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OAHOJIETHHUE TpPAaBhl.
JKuznenneie (HOpMBI KUBOTHBIX: THIPOOHMOHTBI, TEOOMOHTHI, a’poOMOHTHL. (COOEHHOCTH

—eqlpeeﬂﬁg—ﬂ—eépa%a—)ﬁﬂg-}ﬁl_— Onepatop 370 000 "KomnaHusa "TeHsop" ——
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buortnueckue dakropel. Buael  OMOTHUECKMX ~ B3aMMOJEWCTBHI:  KOHKYpPEHIIHSI,
XHUIIHAYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, koomeparus, MyTyaaTu3M, KOMMEHCAIU3M
(KBapTUpaAHTCTBO, HaxyeOHWYecTBO). Herpoduyeckue  B3auMOmEHUCTBUS  (TOMUYECKHUE,
dopudeckue, ¢padbpudeckue). 3HAYCHHE OMOTHYECKHX B3aUMOJICHCTBUHN JUIS CYIIECTBOBAHHUS
OpPraHu3MoOB B cpesie oouTanus. [[pyuHIINI KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemMoHcTpanuu

Tabnumpl u cxeMbl: «IKonorudeckue haxTopbl», «CBETOBON CIEKTP», «IKOJOTHUYECKUE
TPYIIIBI )KUBOTHBIX 110 OTHOIIEHUIO K CBETY», «TeIIOKPOBHBIC JKUBOTHBIEY, «XO0JI0THOKPOBHbIE
KUBOTHBIEY, «DHU3MONOTHYECKUE afanTallud >XUBOTHBIX», «Cpeasl OOMTaHHS OPraHU3MOBY,
«buonoruueckue putmMb», «KusHeHusle GopMbl pacTeHuin», «KuzneHHble HOpMbI KUBOTHBIX Y,
«IKOocucTEMa IIUPOKOIUCTBEHHOIO Jieca», «IKOocucTeMa XBOWHOro jecay, «llenmu nuranusy,
«XwumanaectBoy, «Ilapazutuzmy», «Koukypenuus», «Cumonosy», «KommeHcammamy.

O6opynoBanue: repbapuu pacTeHUd H SKUBOTHBIX, MPHUCIIOCOOJNIEHHBIX K BIUSHUIO
Pa3IMYHBIX  DKOJOTMYECKHX  (aKkToOpoB, TepOapuu  CBETOJIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTCHUM, CBETOJIIOOMBBIC, TEHEIIOOMBBIE M TECHEBBIHOCIMBBICE KOMHATHBIC
pacTeHus, repOapud M KOJUIEKIUHU TEIUIONIOOMBBIX, 3WMOCTOMKUX, MOPO30YCTOMYMBBIX
pacTeHWid, dYydela NTHI[ W 3Beped, repOapum pacTeHUU, OTHOCAIMUXCS K THUrpoduram,
kcepouraMm, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJJIEKIIHMH KHUBOTHBIX,
OOMTAIOIIUX B Pa3HBIX Ccpefax, TepOapuu W KOJUICKIIMUA PACTCHUM W >KHBOTHBIX, O0JIaJArOIINX
yepTaMH TPUCIIOCOONIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM JKU3HH, Teplapuu u
KOJUIEKLIUM PACTEHUH U SKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH YKHBOTHBIX,
YUYACTBYIOIIUX B PA3INYHBIX OMOTHUECKUX B3aUMOJICHCTBHSIX.

JlabGopaTtopHas pabora «BbIsiBIeHHE TPUCTIOCOOTICHUI OPTaHN3MOB K BIIUSTHUIO CBETaY.

JlaboparopHasi pabora «BpIsiBIeHHE MNPUCTOCOOJICHUI OpPraHWU3MOB K  BIUSHUIO
TEeMIIEpaTyphI».

JlabopaTopHass pabora «AHATOMMYECKHME OCOOCHHOCTH PACTEHHH W3 pPa3HbIX MECT
OOUTaAHUS.

Tema 8. Jko/10rusi BUAOB U NOMYJISALHI

DKOJOrMYecKue XapakTepucTuku nonymsuuu. [lonynsius kak Ouomoruyeckas cucrema.
Pons HeomHOpomHOCTH cpenpl, Qu3nUecKknX OaphepoB W OCOOCHHOCTEW OMOJIOTMH BHJIOB B
(hopMUpPOBaHUY IPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJisiiuii. OCHOBHBIE MTOKA3aTeNN MOMYJISIIUN:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pacTHAas W IOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPHUPOCT, TEMI
pocTa, CMEpTHOCTb, MUTPALIUSL.

OKoyoruyeckas CTpykrypa nonyiasanuu. OneHka YMCIEHHOCTH Nomyisuuu. /[nHammuka
MONYJSAUUA U €€ Peryisiius. buoTrudeckuii moTeHuan nonyasanuia. MoaenupoBaHue TUHAMUKA
nonynsiuud. KpuBbsle pocra 4yucieHHOCTH nonyisuuu. Kpuble BbDKHMBaHUA. Perymsmus
YUCIICHHOCTH TIOMYJISAIUNA: PONb (DAKTOPOB, 3aBHCSIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
DKkonorudeckue crpareruu BUJoB (I- u K-crparerun).

[lonsitTue 00 »sKomoruueckod Hume Bujga. MectooOutanue. MHoromepHass MOAEIb
skonornyeckord HumM JIx. .M. Xarunncona. Pasmepsl akonmornyeckor Humu. I[loreHuunansHas u
peanu30BaHHAsl HUILIN.

Bun xak cucrema momymsumidl. Apeansl BUIOB. BuIbl M UMX XU3HEHHBIE CTPATErHH.

OKOJI0rnYecKrue SKBUBAJICHTEL.
Onepatop 340 000 "KomnaHus "TeHzop" ———
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MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:13 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b

PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop




24

3aKOHOMEpPHOCTH TOBEACHUS M MHUrpalMil >KUBOTHBIX. buonorudeckue WHBa3UU
YYXKEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: Ix. . XarunHCOH.

Tabauipl U cxeMbl: «IDKOIOTHYECKUE XapaKTePUCTUKH Momynsauuny», «[IpoctpancTBennas
CTPYKTypa monyasiuuu», «Bo3pacTHble mnupamMuibl nonyusamauny, «CKOpOCTh 3aceleHHs
MOBEPXHOCTU 3eMIIM Pa3IUYHBIMU OpraHuzMamuy», «Monenb skomormdeckoi Humu JIx. U.
XaTYnHCOHAY.

O6opynoBaHue: repOapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlabopaTtopHas pabora «I[IpucrnocoGneHus: ceMsiH paCTeHUI K PaCCEIICHUIO».

Tema 9. Jkos10rust c0001IECTB. JKOJOTHYeCKHE CHCTEMBb.

CoobmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsizu MeXAy OpraHM3MaMH B
ouoreHo3se.

OxocuctemMa kak OTKpwiTas cucrema (A. k. Tencnm). DyHKIMOHAIBHBIE OJOKH
OPTaHW3MOB B JKOCHCTEME: MPOAYIICHTH, KOHCYMEHTHI, PEAYIEHTHL. TpoduyecKkue ypOBHHU.
Tpoduueckue nenu u cetu. A6HoTHYecKre OIOKM dKocucTeM. [10YBBI M WJIBI B SKOCHCTEMAaX.
KpyroBopor BelecTs 1 MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNn 3KocucTeMbl. buomacca n npoaykuus. DKOJI0THYECKUE MUPAMHU/IBI
yuces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpHBIE CMEHbI COOOIIECTB — cyKueccuu. [lepBuuHbIE M BTOPUYHBIE CYKIIECCUM M HX
MPUYMHBL.  AHTPONOIeHHBIE BO3ACHCTBHS Ha Cykleccud. KiammakcHoe COOOIIECTBO.
buopa3znoobpa3zue 1 moiHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKOCUCmeMbl Mopel U OKeaHos.
Oxocucmemvl myHOp, necos, cmenetl, NyCMvlHb.

AHTpONOreHHbIE 3IKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pazauuusa wMmexay
AQHTPOMOTCHHBIMU U MPUPOIHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uiopa u ¢dayHa.
CuHaHTponu3anus TOpPOJACKOM ¢ayHbl. buomornyeckoe ©  XO3SICTBEHHOE 3HAYCHHE
arpodKOCUCTEM U YpPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBUH  OpPraHU3MOB B
aKocucteMax. Porb kackaonoeo s¢hgexma u 6uU008-30uhpukamopos (Kiouesvlx 6uUd08) 8
@yukyuonuposanuu  dxkocucmem. IlepeHOC SHEPrUM W  BEIIECTB MEXAY CMEXHBIMHU
SKOCHUCTEMaMH. YCTOMYMBOCTh OpPraHU3MOB, TMOMYJANUHA W IKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JEHCTBUM.

Mexanuzmol  68030elicmeus  3a2pA3HEeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOJIO2UUECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 B030eticmaus. MeToIoNoruss MOHUTOPHUHTA €CTeCTBEHHBIX U
AQHTPOIOT€HHBIX SKOCUCTEM.

JdemoncTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmumps! 1 cxembl: «CTpyKTypa OMoLIeH03a», « DKOCUCTEMA HIHPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOHWHOro Jeca», «DyHKIUMOHAIbHBIE TPYIIbI OPraHU3MOB B JKOCHCTEME»,
(1PaenrOMAIRDRO "Kawep{TeasopH, —

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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«DQKonoruyeckas mupaMuia yucemn», « IKoJoruueckasi nupamuaa 6momMaccel», « IKoI0rudecKas
nupampa sHeprum», «OOpazoBanue Oonora», «llepBuunas cykueccus», «BoccTaHoBieHue
Jeca mocie moxkapay», «IKochucTeMa o03epa», «ArpoiueHo3», «KpyroBopoT BemecTB M MOTOK
SHEpPruu B arporenosey, «[Ipumepsr ypooskocuctemy».

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, uydyesia MTUIl U 3BEpei,
repOapuu KyJbTYpPHBIX U TUKOPACTYIIMX PACTEHUH, aKBAPHYM KaK MOAEIh 3KOCHCTEMBI.

[IpakTuueckas pabora «M3ydyeHue u onucanue ypoOIKOCHCTEMBI.

JlabopaTtopHas pabota «3yuenue pasHOOOpa3usi MEIKUX MOYBEHHBIX UYWICHHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX.

IKcKypeusi «IKCKypcus B TUIHYHBIA OHOreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJbHBIA WM MOWMEHHBIH JIyT, 03€p0, 60I0TO)».

IKCKypeusi «K IKCKYpCHsI B arpodKOCUCTEMY (Ha TIOJI€ UK B TEIITUIHOE XO3SIHCTBO)Y.

Tema 10. Buocdepa — rinodanbHas 3kocucTemMa

buocdepa — obmennanerapHas ob6oigouka 3eMiH, TNl CYIIECTBYET WM CYIIECTBOBaja
Ku3Hb. PazBuTune npencrasienuii o ouocdepe B tpyaax . 3tocca. Yuenue B. U. Bepuanckoro o
ouocdepe. Obmactu 6uocheps! u e€ cocras. JKuBoe BeiecTBo Onochepsl u ero GyHKIUU.

3aKOHOMEpPHOCTH CyIecTBOBaHUS Onocdepsl. OcodeHHOCTH OMOC(Ephl KaK TI00aTbHOM
skocucteMbl. JluHammyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects U
OuoreoxnuMHuyecKre UKIbI (yriepoaa, a3ora). PUTMHUUHOCTD siBIeHUH B buochepe.

3onanbHOCTH OMoctepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpPA, XBOHHbIE
jeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENHU, CaBaHHbI, IIYCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa U (GyHKIOUS JKUBBIX CHCTEM, OILIEHKAa HUX PECypCHOro NOTEeHLHala U
O6rocepHbIX (HYHKITHIHA.

JeMoHCcTpanun

[Hoprpetsr: B. 1. Bepuanckuii, 3. 3rocc.

Tabmumst u cxemsl: «I'eoctepsl 3emmnu», «KpyroBopot azora B nmpupoze», «Kpyrosopor
yriepoaa B npupoze», «KpyroBopor kuciopona B npupoze», «KpyroBopor Boisl B Ipupoze»,
«OcHoBHBIE OMOMBI cymm», «Knumatudeckue mosica 3emin», «Tynmapaw, «Taiiray,
«Cmemannbeii  jec», «lllupokonuctBeHHbii jec», «Ctenb», «CaBaHHay, «IlycTbiHAY,
«Tponnueckuit jgec.

OOGopynoBanue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIMH )KUBOTHBIX.

Tema 11. YestoBek M OKpYKaomias cpeaa

DKOJIOTUUECKHEe KPU3HCHl W WX NpUYMHBL BosgelicTBue denmoBeka Ha Ouocdepy.
3arpsisHeHUEe BO3AYIIHOW cpeapl. OxpaHa BoO3ayXa. 3arpsi3HEHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kinumara.

AHTpPONIOr€HHOE BO3/JECWCTBME Ha PACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
pPacTUTENHHOTO U KUBOTHOrO MUpa. OCHOBHBIC PUHIIUIIBI OXpaHbl MPUPOAbl. KpacHble KHHUTH.
Oco60 oxpansiembie nipupoansie Tepputopun (OOIIT). boranudeckue caapl U 300J0TMUECKHE
MApKH.

OcHOBHbIE IPUHILIUIIBI YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA U MPHUPOAbL. ParronanbHoe
MPUPOJONOIF30BAHNE M  COXpaHEHHE OMoJOormueckoro paszHooOpasusi 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aTbHBIX IKOJIOTMYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOI'0 KpHU3Uca

W CFO BCpOATHBIC HOCACACTBHMA. —— Oneparop 310 000 "Komnanus "Tensop" ———
JIOKYMEHT MOZAMNWUCAH SMEKTPOHHOM NOAMUCHIO
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PasBuTtne MeETONOB MOHHUTOPDHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedosanuss nepexooa K pecypcocbepecaroujeli U KOHKYPEHMOCNOCOOHOU
sHepeemuke. buonocuyeckoe pasnoobpasue u buopecypcol. Hayuonanvhvie ungopmayuortvie
cucmemvl, obecneuugarowue OOCMyn K UH@OOpMAYUU NO COCHOSHUIO OMOEIbHbIX BU008 U
axocucmem. OCHOBbL IKOPeadUIUMAaYUL IKOCUCEM U CROC0008 OOpbObL ¢ OUONOBP EAHCOCHUAMU.
Pexoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTEM.

JdemoHcTpauuu

Tabmumbsl M cxeMmbl: «3arpsi3HEHHE aTtMocdepbl», «3arps3HeHue ruapocheps,
«3arpsi3HeHrne  TOuBb», «[lapHuKOBBIA  3pdexkT», «Ocob0 oxXxpaHseMble MPUPOIHBIC
TEPPUTOPUIY», «MOJEIN YIPaBISIEMOr0 MUPAy.

Oo6opynoBanue: (¢dotorpaduu OXpaHSEMBIX pACTEHUH U HKUBOTHBIX KpacHoil KHHTH
Poccuiickoit ®enepannu, KpacHoil KHUTH pervoHa.

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOWM NOAMUCHIO
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYarOITUMUCS
IIpOrpaMM CpeaHero o0Iero 00pa3oBaHus: JMYHOCTHBIE, METAIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKkType JUYHOCTHBIX PE3yNbTaTOB OCBOCHHS MPOrPaMMBI IO OMOIOTUH BBIJCIICHBI
CIIEAYIOIIME  COCTaBIAIOLIME: OCO3HAHUE OOYYaIOIIMMHUCS  POCCHUMCKOW  IpaKJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHIO,
Haiuyue momusayuu K OOYyUEHUIO OWOJIOTUH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXIeHU JTMYHOCTU HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M UCTOPUUECKUX TPATUIUN pa3BUTHS
OMOJIOrMUYECKOIr0 3HAHUS, 20MOBHOCMb U CROCOOHOCMb O0YYaIOUIMXCS PYKOBOJICTBOBAThCSA B
cBOCH ACATCIIbHOCTH ICHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, npucymumu CHUCTEMCE
OMOJIIOrMYECKOro  OOpa3OBaHUs, Haluuue NpPAasoCO3HAHUs  DKOJIOTMYECKOH  KYIbTYpBI,
CcnocooHoCcmu cmasumy 1EIHA U CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOrPaMMBbI MO OMOJOTMH JAOCTUTAIOTCA B €IUHCTBE
y‘-Ie6H0ﬁ M BOCITMTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPpaJUIIHOHHBIMU pOCCHfICKPIMH
COLMOKYJbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMHA B
o0llecTBE MpaBUJaMM M HOPMaMH IOBEIEHUS U CIIOCOOCTBYIOT MpOLECCaM CaMOIO3HAHMS,
CaMOBOCIUTAHHS U CaMOPa3BUTHUSA, Pa3BUTUS BHYTPEHHEW MO3ULUU JTUYHOCTH, MATPUOTU3MA U
YBAXKEHUS K 3aKOHY U IIPABOIOPSAKY, YEIOBEKY Tpyda U CTaplIeMy ITOKOJIEHHUIO, B3aUMHOI'O
yBaXKEHUs, OEpeKHOro  OTHOUIEHHS K  KYJIbTYpHOMY  HACIEAMI0 M TPAIUIHISIM
MHOT'OHallMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKpYKAOLIEN cpee.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHs yueOHOro npeamera «bronorus» JOKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYYarolIuXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
HO3I’IHI/I€ﬁ JIMYHOCTHU, CUCTEMOH IIECHHOCTHBIX OpI/IeHTaI_H/If/’I, MO3UTHUBHBIX BHYTPCHHUX
yOeX/IeHU, COOTBETCTBYIOIIMX TPAJAULIMUOHHBIM LIEHHOCTSM POCCHICKOro  OOIlecTBa,
pacliupCHUC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B HNPOLCCCC pCain3allii OCHOBHBIX
HaIpaBJICHUH BOCTIMTATENBHOMN IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMUS:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIIMM  OOydYaroIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 YiIEHAa POCCUNCKOro 00I1eCTBA;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX TMpaB M OOS3aHHOCTEW, YyBa)XEHUE 3aKOHA U
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATENILHOCTU MPHU CO3/IaHUH Y4EOHBIX NMPOEKTOB,
pelIeHnr yueOHbIX U MTO3HABATENIbHBIX 33/]1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPEIENIATh COOCTBEHHYIO TIO3WIMIO 110 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHATD €€;

YMCHUC YUUTBIBATH B CBOUX l[GfICTBHSIX H€O6XOZ[I/IMOCTI) KOHCTPYKTUBHOT'O
B3aMMOJICHCTBUSI JIIOJIEH C pa3HBIMU YOSKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIHATLHBIM
MIOJIOKEHUEM
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TOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOI'O BBINMOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3a/lay, YBAXKHUTEIBHOTO OTHOIICHHS K MHEHHIO
OIIIOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOTMUYECKOT 0 COJCPKAHMUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKON JESTENBHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUIMCKOMN TPa)TaHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOAy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropocTu 3a CBOM Kpaiil, CBOIO
Ponuny, cBOH S3bIK M KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOI0 Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACJIEIUI0 M MaMSITHUKAM [PUPOJIbI,
JOCTHKEHHSIM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTH OILIGHMBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE
OMONOruM, MOHUMAaHUS 3HaUE€HUsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPOIBL, B )KU3HU YeJIOBEKa U
COBPEMEHHOI'0 00IIIECTBA;

uzeiiHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KEHUIO0 U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHME TYXOBHBIX [IEHHOCTEW POCCUIICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3THYECKOT O MIOBE/ICHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICh
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJ]a B IOCTPOEHUE YCTOWYMBOr0 Oy 1yIIero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOAWUTEISM, CO3JaHUI0O CEMbH HAa OCHOBE
OCO3HAHHOT'O NMPHUHATHUS LICHHOCTEH CEMEMHOW JKM3HHU B COOTBETCTBUH C TPAAUIUSMU HApOIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUS:

JCTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUIA;

MOHMMaHUE YMOLMOHATILHOTO BO3/ICHCTBUS )KMBOW PUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KayecTBa TBOPUECKOM JINYHOCTH;

S) ¢usuyeckoro BocnUTaHHsS, (OPMHPOBAHMA  KYJAbBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

NOHUMAaHKE M pean3alus 3I0pOBOro U 0e30MmacHoOro oopasa >kKu3HU (340pOBOE MHUTAHUE,
coOJI0/IeHre TUTUEHUYECKUX MPaBUJI U HOPM, COATaHCHUPOBAHHBIA PEXHUM 3aHATUNA M OTIbIXA,
peryasipHasi (u3muecKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHUE IIEHHOCTH TMpaBUJ HHAWBHUIYaJbHOIO U KOJJIEKTUBHOTO O€30M1aCHOr0
MIOBEJICHUS B CUTYaLUAX, YTPOKAIOLINX 3I0POBBIO U XKU3HU JIIOJIEH;

OCO3HAHUE TOCJIEACTBUM M HENPUSATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUS aJIKOroJs,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYA0I0ooue;
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TOTOBHOCTb K aKTUBHOM EATENBHOCTH TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH,
CMOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATH M CAMOCTOSITENBHO  BBINOJIHATH — TaKyIo
JESITEIHOCTD;

UHTEpeC K pas3IuyHbIM cdepaM NpodecCHOHATBHON IEATENbHOCTH, YMEHUE COBEpIIaTh
OCO3HaHHBIN BbIOOp Oynymeil npodeccuu u pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa3OBaHHIO HAa NMPOTSHKEHUU BCeEi
KU3HU;

7) IK0JI0TUY€CKOr0 BOCIMTAHMS:

9KOJIOTMYECKH 11€71€c000pa3Hoe OTHOLICHHE K MPUPOIe KaK CTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJIOTMYECKOM KYyJIbTYphl: MPUOOPETEHHE OIBbITA IJIAHUPOBAHUS
ITOCTYIIKOB M OLICHKH MX BO3MOXKHBIX ITOCIIEICTBUH U1l OKPYKAIOIIEN Cpelbl;

OCO3HaHHUE TI00aJTHLHOr0 XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U MTyTEH UX pelIeHHs;

CIOCOOHOCTh MCIOIB30BaTh MPUOOpETaeMble MPU U3y4eHUU OMOJIOTMM 3HAHUSA U YMEHHUs
IIpU pElIeHUU NpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOJIB30BAHUEM (COOJIIO/IEHNE
IIpaBWJI NIOBEJEHUS B INPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHSI B DKOCHCTEMAX,
OXpaHy BUIOB, 3KOCHCTEM, Onocheps);

AKTUBHOE HENpUATHE NEHCTBUI, NPHUHOCSIIUX BPEN OKPYKAIOIIEH INPUPOAHON Cpele,
YMEHHME MPOTHO3UPOBATH HEOJArONpHUATHBIE HYKOJOTHMUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NPEAOTBpaLIaTh UX;

HaJINYUE PAa3BUTOrO HKOJOTMYECKOrO MBIIIICHHS, JKOJIOIMYECKOM KyJIbTYpBI, OIBITa
JESTEIbHOCTH  3KOJIOIMYECKON  HAlpaBIEHHOCTH, YMEHMsS pPYKOBOJACTBOBAaTbCS HMHU B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAIBbHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTUYECKOH EATEIbHOCTU YKOJIOTNYECKON HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAykKd M OOIIECTBEHHOM TNPAKTUKH, OCHOBAaHHOTO Ha JUAIOre KyJbTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpILIEHCTBOBAHUE SA3bIKOBOM M UNTATENIBCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHue cnenu@uku OHONOrMU Kak HayKd, OCO3HAaHHUS €€ ponu B (HOPMHUPOBAHUU
PalMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEIIOCTHOIO MPEACTaBIECHUs 00 OKpYKaroleM
MHUpEe KaKk O €IMHCTBE TPUPOABI, 4YEJIOBeKa U OOIIeCTBa, B TO3HAHUM TPHUPOIHBIX
3aKOHOMEPHOCTEH U PEeLICHUH TPOOIeM COXpaHEHHs IPUPOTHOIO PAaBHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTMU JUIi COBPEMEHHOW LMBUIIM3AIMH: 00ECIIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSl MEIMILIMHBI, CO3[JaHWE NMEPCHEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pemarb pecypcHbIe poOIeMbl Pa3BUTHsI YEITOBEYECTBA, TIOMCKA ITyTeH BBIXOJA M3 TII00ATBHBIX
9KOJIOTMUECKUX MPOoOJieM U obecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALlUOHATBHOMY
HCIIOJIb30BAaHUIO IPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUU OMOIIOTMYECKUX 3HAHHMM B LIEISIX MOBBIILIEHUS OOLIEH
KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIIMOHAIHHOU
IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu u3y4eHuu OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJIOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
PrepeTopBAGIOREE HermaHsTETrRoReRl il —
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OKPYXKAIOIIEr0 MHpa M TMPOMCXOISIIUX B HEM HW3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKJIIFOYCHUA Ha OCHOBC HAYYHBIX (1)aKTOB U HUMCIOHIUXCA MOaHHBIX C ICJIBIHO MOJIYYCHUA
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIPHO HCIIONB30BaTh OWOJOTHYECKUE 3HAHMUSA Ui PELICHHS
po0JIeM B peabHbBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOWU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
MCCIIEIOBATEIIbCKYIO JICITEIbHOCTh WHANBUYAIBHO U B TPYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TMOJTYYEHHIO HOBBIX 3HAHWK MO OWOJIOTMHM B COOTBETCTBHUU C JKU3HCHHBIMHU
MOTPEOHOCTIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MertarnpeqMeTHbIE pe3yNbTaThl OCBOSHHUS Y4eOHOro mpeamera «bHOJOTHs) BKIIOYAIOT:
3HaYUMBIe 71 (OPMUPOBAHHS MHUPOBO33PEHUS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexTmpeMeTHBIE) OOIIeHayYHbIe TIOHATHS, OTPAXKAIOIINE [IETIOCTHOCTh HAYYHON KapTHHBI MHpa
U crnenu@uKy METOJ0B MMO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUs,
SBJIEHUE, TPOIecC, CHUCTeMa, Hay4yHbIH (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHus, HCCIel0OBaHue, HaONI0JeHUe, U3MEpPEHUE, HKCIEPUMEHT U Jpyrue);, YHHBepcalbHbIE
yueOHbIe AeiicTBUs (IT03HABATEIbHBIE, KOMMYHUKATUBHbIC, PETYIATUBHbBIE), 00eCIeUrBaIOIe
(dbopmupoBanre (QYHKIMOHAILHOW TPAMOTHOCTH M COIUAIBHONH KOMIIETCHIIMH OOYYaroIIHXCS;
CIOCOOHOCTD o0yJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUILTHHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHWS W YHUBEpCAJIbHBIE y4eOHBIC JACHCTBUS B I103HABATEIBHOM U
COLIMATbHOU MPAKTHKE.

B pesynprare usydeHuss OMONOTMM HA YPOBHE CpemHEro oOIero oOpa3oBaHUs Y
oOyuaromierocst 0yayT chopMHpOBaHbI IO3HABaTelbHbIE YHHBEpCAJIbHbIE yueOHbIe AEHCTBHSA,
KOMMYHHKATHBHBIC YHHBEpCaJIbHBIC YYEeOHBIC JICHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe JIWCTBUS, COBMECTHAsS IEATEIBHOCTD.

MeranpeameTHble pe3yabTaTbl OCBOCHHSI MPOrpaMMbl CPEIHEro oOLero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

OBiajeHHe YHUBEPCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBble JJOrMYeCKHUe el CTBHA:

CaMOCTOSTENBHO (OPMYIHUPOBATh U aKTYalIM3UPOBaTh MPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIOJb30BaTh MPH OCBOCHWU 3HAHUN MPHUEMBI JIOTUYECKOT'O MBIIUICHUs (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KiIaccu(pUKaluu, 0000IIEeHNUs), PaCKpbIBaTh CMBICT OHONIOTHYECKUX
MOHSITUH (BBIICATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMU TOHSATHUSIMHU);

OIpENENATh eI JeATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTH Pe3YJIbTAThI IEATEIHLHOCTH C MOCTABICHHBIMH LETISIMU;

UCIOJIb30BaTh OWOJIOTMYECKUE TOHATUS A OOBSCHEHUS (AKTOB U SBICHUH >KHUBOMN
MIPUPOJIBI,

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIAYKTUBHbBIC, [EAYKTUBHbIE, IO aHaJOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHSI B PACCMATPHBAEMBIX SIBICHUSX, (OPMYIUPOBATH
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PUMEHSATh CXEMHO-MOJICIIBHBIC CPEICTBA JUIS MPEACTABICHHUS CYIICCTBCHHBIX CBS3CH W
OTHOIIICHUW B M3y4aeMBIX OMOJIOTMYECKHX OOBEKTaX, a TaKkKe MPOTHBOPEYUN PA3HOTO pPOJa,
BBISIBJICHHBIX B Pa3IMYHbIX HH(OPMAITHOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATBHBIX
1 HeMaTePHATBHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBBI B JCATCIBHOCTH, OLCHHUBATh COOTBCTCTBHEC pe3yJII)TaTOB O eIAM,
OlICHUBATh PUCKH MOCIICICTBUI NS TETbHOCTH;

KOOPAMHHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX pEalbHOro, BHUPTYAJIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHUS;

pa3BHBaTh KPEaTUBHOE MBINUICHHUE ITPU PEIICHUH XU3HECHHBIX TPOOJICM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE ACHCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-MCCIIC0BATEIHCKON W MPOCKTHOW JESATEIbHOCTH, HaBBIKAMU
pasperieHusi mpodIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOOB
pEIICHUs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MO3HAHUS;

HUCIIOJIB30BAaTh pa3JII/I‘~IHI>Ie BUAbI OCATCIBbHOCTH II0 HOJ'Iy‘IeHI/IIO HOBOI'O 3HaHHA, €ro
WHTEPIpETAIMH, TPEOOPa30BAaHUI0 U NMPUMEHCHHUIO B YUEOHBIX CHTYallMsSX, B TOM YHCIE MPU
CO31aHNHU y‘-IC6HbIX U COILMUAJIBbHBIX HpOGKTOB;

(hopMupoBaTh HAyYHBIA THUI MBIILIIECHUS, BIAJAETh HAYYHONH TEPMUHOJOTHEH, KIIFOUEBBIMU
TIOHATHUAMU U METOOAMMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Ja4ll B 0Opa3oBaTENbHON NESITENBHOCTH U
YKU3HEHHBIX CHTYaITUsX;

BBISIBJIATH HpPI‘{I/IHHO-CJIeIICTBeHHLIC CBA3BHU H aKTya.HI/I3I/IpOBaTB 33[[21‘1}’, BBIABUT'AaTh
TUIOTe3y ©€ peIICHUs, HaXOAWTh apryMEHTBI JUIS JIOKA3aTelbCTBAa CBOWX YTBEPIKICHUH,
3a/laBaTh MapaMEeTPhl U KPUTEPHH PEIICHUS;

AHAJM3UPOBATh IMOJYYCHHBIE B XOJE PpCIICHUS 3aJaydl pe3yJbTaThl, KPUTUYCCKU
OLCHUBATH UX IIOCTOBCpHOCTI), HpOFHO3I/IpOBaTI) N3MCHCHHC B HOBBIX yCJ'IOBI/ISIX;

JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OIICHUBATh MIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATE IICJICHANIPABIICHHBIA MOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHS B
po(heCCHOHATTBHYIO CpPEy;

YMeTI) nepeHochL 3HAHUS B HO3HaBaTeHI)Hy}0 158 HpaKTI/IquKYIO O6J'IaCTI/I
KHU3HCACATCIBbHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HbIX PEIMETHBIX 00J1acTei;

BbIABUI'aTh HOBBIC HJCH, Hpe[[HaFaTb OpI/IF MHAJIBHBIC IIOAXOAbl U peH.IeHI/ISI, CTaBUTH
MPOOJIEMBI U 33J1a4M, JOITYCKAIOIIUE alTbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nunopmanmeii:

OPHECHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX WH(pOpMaIuu (TEKCTe y4eOHOro mocodwus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOIOTHICCKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTCPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIM3UpPOBaTh WHGOPMAIMIO Pa3TUYHBIX BUIOB M (Hopm
HpeILCTaBJ'IeHI/IH, KpI/ITI/I‘IGCKI/I OLCHUBATH eé Z[OCTOBepHOCTB 158 HerOTI/IBOpqu/IBOCTB;

(hopMynupoBaTh 3ampockl W MPUMEHATH pa3jiMYHbIle METOAbl NpU IOHCKE U O0TOOpe
Ouonornueckor nHQopmaIuu, HeoOXOIUMOM I BBIMIOTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OINBIT HCIOIb30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,

COBCPIICHCTBOBATD KYJIbTYPY aKTUBHOI'O MCITOJIB30BAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;
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CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (GOpMYy TIPEACTABICHHUS OHOJOTHYECKON
nH(popManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TAOJIUIIbI, PUCYHKH U IPYTOe);

UCIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpeAcTBa Mpu pabore c OHOIOrH4ecKon
uHpOpMaLueil: MPUMEHATh XUMHUYeCKHe, (PU3NYeCKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
¢dbopmynbl, abbpeBUaTypy, HOMEHKIATYpy, HCIOJIb30BaTh M IMPEOoOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA HAIJIATHOCTH;

BIQJICTh HABbIKAMHM pAcloO3HaBaHUS M 3alIUThl  HHoOpMauu, HWHPOpPMALIMOHHON
0€3011acCHOCTH JIMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX c(epax >KU3HU, aKTUBHO YY4aCTBOBAThH B JUAIIOre
WM TUCKYCCHU MO CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHE 3aJlaBaTh BOINPOCHI, BHICKA3bIBAThH
CYXJECHHUSI OTHOCUTEIBHO BBINOJIHEHUS MpEeIIaraéMol 3aJayd, Y4YUThIBATb MHTEPECHl H
COTJIaCOBAaHHOCTH MO3UIUH IPYrUX YYACTHUKOB JMAJIOra MU JUCKYCCUH);

pacro3HaBaTh HEBEpOaJbHBIE CPENCTBA OOIICHWS, NMOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUSI KOH(MIMKTHBIX CUTYallui, yMETh CMATYaTh KOH(MDIUKTHI U
BECTU IIEPErOBOPHI;

BJAJITh PA3IMYHBIMU CIIOCOOAMHU OOIIEHHMS M B3aWMOJCHCTBUS, NMOHMMAThb HaMEpPEHUS
JPYTUX JII0JIed, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (popme
(opMynHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUSI C HUCIHOIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAas1 eI TEJIbHOCTD:

NOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaH/IHOM M MHIMBUIAYaJIbHON paOOTHI NpU
peleHuu OUOIOruYecKoil mpolaemMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOACHCTBHS MPH PEIICHUH YUeOHOM 3a1auu;

BBIOWMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JACUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0r0 YiI€Ha KOJJIEKTUBA;

IPUHMMATh LEIM COBMECTHOM JEATENbHOCTH, OPIraHU30BbIBATH U KOOPAWHUPOBATH
JNEUCTBUA TO €€ JOCTH)KEHHUIO: COCTAaBJATh IJIaH ACHCTBHM, paclpelesiTh POJId C Y4ETOM
MHEHHMI yYaCTHUKOB, 0OCYXIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOr0 Y4aCTHHKA KOMaH/bl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeuiaraTh HOBBIE TMPOEKTHI, OLIEHWBATh HJEU C TMO3UIMU HOBU3HBI, OPUTHHAIHLHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B PAa3NUYHBIX CHUTYalUAX,
MPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiaieHNe YHUBEPCAJIbHBIMH PeryJsiTABHbIMU JIeHCTBUSAMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIs BBIBJICHUS MpOOJEM U MX pelIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYaIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIeBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSAX U TMOCTYIKax MO OTHOLIEHHUIO K >KUBOM IMPUPOJE, CBOEMY 3J0POBBIO M 3/I0POBBIO
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CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENIbHYIO JESTENbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (GOPMYIHPOBATH COOCTBEHHBIC 3a/ladyll B 00pa30BATEIbHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PEUICHUS MTPOOJIEMBI C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYALIUsIM;

pacimupsITh paMK{ y4eOHOro IpeIMeTa Ha OCHOBE JTMYHBIX MPEINOYTEHHII;

JIeJIaTh OCO3HAHHBINM BHIOODP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh MIPUOOPETEHHBII OIIBIT;

Croco0CTBOBATh ()OPMHUPOBAHUIO U TPOSIBJICHUIO IITUPOKOH SPYAUIIMHM B Pa3HBIX 00JIACTIX
3HaHUH, MOCTOSIHHO MOBHIIIATH CBOI 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTHBBI B IEATEIbHOCTH, OICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIAJICTh HABBIKAMH MTO3HABATEIBHON peIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BaTh MPUEMBI pedIeKCUn
JUTSL OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MPUHAMATh MOTUBBI U apTYMEHTHI PYTUX MIPH aHAIIN3E PE3YJbTaTOB JCATEIEHOCTH;

3) npuHsTHE ce0s1 U IPYTrUX:

IPUHUMATD ceOsl, MOHUMasl CBOM HEJIOCTATKHU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M ApT'YMEHTHI APYTUX MPU aHAIIU3€E PE3YIbTATOB IESTEIbHOCTH,

pHU3HABaTh CBOE MIPABO U MPABO JIPYrUX HA OLUINOKU;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C IMO3UIUH JPYroro 4YeJoBeKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS cojepKaHHs ydeOHoro mpeamera «buomorus» Ha
yIIIyOJI€HHOM ypOBHE OPHEHTHPOBAHbI Ha oOecrieueHue npoduiabHOro o0yueHus 00yqarouuxcs
Oouonmoruu. OHM BKIIIOYAIOT: CHENU(HUYECKUE JUIsi OWOJOTMHM HAayYHBIC 3HAHUS, YMEHHS H
CrocoObl JEUCTBUII 1O OCBOGHHIO, HHTEpPHpETallMM W NpeoOpa3OBaHHUIO 3HAHWUU, BUIbI
JEATENBHOCTH 110 TOJYYSHHUI0O HOBBIX 3HAHWUH M WX NMPUMEHEHHUIO B PA3IMYHBIX y4eOHBIX, a
TaKKe B pealibHBIX )KU3HEHHBIX cUTyalusax. [IpenmMeTHble pe3ynbTaThl MPEACTaBIEHBI 10 rojlaM
W3YUYCHHS.

[IpenmerHbie pe3ynabTaThl OCBOGHUs YydeOHOro mnpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCTH 3HAHUW O MECTE U POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUU €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOABI U
peleHnn mpodIeM panroHaILHOTO IPUPOIONOIB30BAHNUS, O BKIIAJIE POCCUICKIX U 3apy0eKHBIX
y4E€HBIX B pa3BUTHE OHOJIOTUY;

BJIJICHHE CHCTEMOW OWOJOTHMUYECKMX 3HAaHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJAralolIne
OMONOrMYecKUe TEePMUHBI M TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTa0oiIu3M, TOMeocTas,
CaMOpETYJISIHNs, CAMOBOCIIPON3BEACHNE, HACIEICTBEHHOCTh, H3MEHUYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (ierounas Tteopus T. IllBamma, M. Illneiinena, P. Bupxosa,

XPOMOCOMHas T€OpHs HacieACTBeHHOCTH T. Moprana), yuenns (HOFPBaRR N8R My fiditpax —
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MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOPa3us MOTOMKOB
MIEPBOT0 MOKOJICHUS, PACIICTUICHHUS, YUCTOTHI TaMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTUYECKUX PSIIOB B HacleACTBeHHOM wu3MeHunBoctd H. V. BaBuioa), mpuHIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMH HAy4YHOTO MO3HAHUS, HCIONb3yEeMbIX B OMOIOTMYECKUX
WCCIIC/IOBAaHMSIX JKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHNE, HAOII0ACHNE, SKCIIEPUMEHT);

YMEHHE BBIACTATH CYHIECTBEHHBbIC NMPHU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHMU3MOB, B TOM 4HClie OakTepuii, TpuOOB, pacTeHUH,
KHUBOTHBIX U UEJIOBEKA, CTPOCHUSI OPTraHOB M CUCTEM OPraHOB PACTEHMM, JKUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YeJI0BeKa, OMOJIOrMUECKHUX MPOIECCOB: 0OOMEHa BEIIEeCTB (METa0O0IM3M), IPEBPAIICHHUS SHEPTHH,
OpokeHus, aBTOTPOPHOr0 M reTepoTpoPHOro TUIIOB MHUTAHUSA, (POTOCMHTE3a M XEMOCHHTE3a,
MHUTO32, Meii03a, raMeToreHe3a, YMOpPHOreHesa, MocTIMOPHOHAIEHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHIUBUIYAIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOTeHe3a), B3aMMOJEWUCTBUS TE€HOB, I'eTepO3UCa,
HCKYCCTBEHHOI'0 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXAY OpPraHOMJaMHU KJIETKH M HMX (YHKUIUSIMU,
CTPOEHHUEM KIIETOK Pa3HBIX TKaHEW U UX (PYHKIMSAME, MEXTy OpraHaMd U CHCTEMaMH OPTaHOB y
pacTeHM, >KUBOTHBIX U 4YeJIOBEKa W HX (YHKUUAMH, MEXIY CHUCTEMaMH OpPraHoB M HX
GYHKIUSAMH, MEXKIy dTarlaMd OOMEHa BEIIECTB, dTAallaMH KIETOYHOrO IMKJIA M KHU3HEHHBIX
LUKIOB OPraHU3MOB, OJTallaMH SMOPHOHAILHOI'O pPa3BUTHs, TE€HOTUIOM M (heHOTHUIIOM,
(dheHoTHUIIOM U (paKTOpaMH Cpeibl OOMTaAHUS;

YMEHHUE BBISBIISATh OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE PACTCHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOrHUECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JIJIs I0Ka3aTeIbCTBA POACTBA OPraHMU3MOB PAa3HBIX CUCTEMATHUECKUX TPYIIIL;

yMEHHUE pemaTh OWOJOTHMYECKHE 3a/laud, BBIABIATH TNPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIY HCCIeyeMbIMU OHOJIOTHYECKUMU TMPOLIECCaMU U SBIICHHUSIMH, [I€l1aTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYSHHBIX Pe3yIIbTaTOB;

yYMEHHUE BBINOJIHATH J1aOOpaTOpHbIE M NMpaKTHUECKue paboThl, COOMI0JAaTh MpaBUiia MPU
pabote ¢ yueOHBIM U J1abopaTOPHBIM 000PYAOBaHUEM;

yYMEHHUE BBIIBUTaTh THUIOTE3bl, IMPOBEPATh MX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
dhopMynupys 1eNb UCCIeI0BaHuUs, aHATU3UPOBATD MOJIyYE€HHbIE PE3YNIbTaThl U JeN1aTh BIBOIBL;

YMEHHE y4acTBOBAaTh B Y4e€OHO-HMCCIIENOBATENLCKONW paboTe Mo OMONOTHH, DKOJIOTHUU U
MEAMIIMHE, MPOBOIUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOLIECTB, M MYOJIMYHO MPEICTaBIATh
MOJTyYCHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(EPEHIUSX;

YMEHHE OLIEHWBATh OSTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIENOBaHUI B 00JIacTH
OMONMOTUM W MEIUIMHBI (KJIOHUPOBAaHHWE, WCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAIpPABICHHOE
M3MEHEHHE T€HOMA M CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP OymayIei mpodecCuoHaIbHON NeATEILHOCTH B
obsiacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOIOTUH, BETEPUHAPUH, CEIbCKOI0 X03HCTBA, MUIIEBOM
MIPOMBILIUIEHHOCTH, YIIyOJsTh [O3HAaBATEIbHBIH HHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIEH MpodecCHd U MPOAODKEHHE OWOJOrHYecKoro oOpa3oBaHHs B

Oopranu3aiusix CpEaHET O HpO(beCCI/IOHaJ'II)HOFO U BBICHICTO O6paSOBaHI/I$I.
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[IpenmeTHBIe peE3ynbTaThl OCBOCHMs ydeOHOoro mpenmera «buomorwsi»y B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHHU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHWUU 3aKOHOB
MPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYEeCTBa, a TaKKE€ B PEUICHHH BOIPOCOB
PalMOHATIBHOTO TMPHUPOJIONONB30BAaHUS, W B (POPMUPOBAHMM IICHHOCTHOI'O OTHOUICHHS K
npupone, oOIIeCTBY, YENOBEKY, O BKIJIAJE€ POCCHICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yMEHHUE BJaJIeTh CUCTEMON OMONIOTHYECKUX 3HAHMM, KOTOpas BKIIOYAET ONpeieieHUs U
MMOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAlOUIMX OHOJIOTHYECKUX TEPMUHOB M MOHATUN (BHUL,
sKocucTema, Ouocdepa), Ouomorumueckue Teopun (dBomonuoHHas teopus Y. JlapBuHa,
CUHTETHYECKass Teopus sBoitonun), ydeHus (A. H. CeeproBa — 0 MyTsAX W HampaBJICHUSX
sBomonnn, B.M. BepHanckoro — o 6uocdepe), 3aKkoHbI (TeHeTUYeCKOro paBHoBecus J[x. Xapau
u B. Baitn6epra, 3apoapimeBoro cxoactsa K. M. bapa), npaBwia (muaumyma 1O. JInGuxa,
9KOJIOTMYECKOM MUpaMU/Ibl SHEPTUHN ), TUroTessl (runoreda «mupa PHK» V. I'nnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMH HAyYHOI'O0 TO3HAHHUA, HCIOIb3yEeMbIMH B
OMONOTUYECKUX HCCIENIOBAHUAX IKHBBIX OOBEKTOB M JKOCHCTEM (OMHCaHUE, H3MEpEeHHeE,
HaOJI0IeHUEe, SKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OLIEHKU aHTPONOT€HHBIX M3MEHEHHH B
MIPHUPOJE;

yYMEHHUE BBIACTATH CYHIECTBEHHbIE INPU3HAKU: BHJIOB, OMOT€OlIEHO30B, J3KOCHUCTEM U
onocdepbl, CTaOMIM3UPYIONIEro, ABMXKYIIETO W Pa3phIBAIONIEIO €CTECTBEHHOrO0 0TOO0pa,
AJUIONATPUUECKOr0 M CUMITIATPUUYECKOT0 BU000OPa30BaHUs, BIMSHUS IBUKYILUX CHJI SBOJIOLUU
Ha TeHO(OH]| MOMYJISAIUHU, MPUCTOCOOICHHOCTH OPTaHU3MOB K cpejie OOMTaHUSs, YepeJOBAHUS
HampaBJICHUH 3BOJIIOLIMHU, KPYrOBOPOTA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YyCTaHABIMBATh B3aHMMOCBS3M MEXKAY MPOLECCaMH HBOJIOLMH, JBHKYIIUMU
CHJIAaMH aHTPOIIOre€He3a, KOMIOHEHTAMU DPA3UYHBIX IKOCHUCTEM M TPHUCIIOCOOJICHUSIMA K HUM
OpPTaHU3MOB;

YMEHUE BBISBIISITh OTIMUUTENFHBIC TPU3HAKH JKUBBIX CUCTEM, ITPHUCIIOCOOICHHOCTh BHJIOB
K cpene obuTaHus, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOITOTEHHBIX U3MEHEHHI B SKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHUE UCIOIb30BATh COOTBETCTBYIOIINE aPTYMEHThI, OMOJIOrMUECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY Ul JOKa3aTeIbCTBA POJCTBA OPraHU3MOB pA3HBIX CHCTEMaTHYECKHX TpYII,
B3aMMOCBSI3M OPraHU3MOB W CpeAbl OOMTAHUS, €IUHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUs MHOrooOpas3usi BUJIOB U DKOCHUCTEM KaK YCIIOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelaTh OHOJOTMYecKHe 3a/JayH, BBIABIATH MPUYMHHO-CIEACTBEHHBIC CBS3H
MEXIY HCCIEAYeMbIMH OWONIOTHYECKUMH TIPOLIECCAMH W SIBIICHHUSMH, JENaTh BBIBOABI M
MIPOTHO3Bl HA OCHOBAHHUHM MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJIHATh Ja0OpaTOpHble M IpaKTHUYecKue padoThl, cOONIOAATh MpaBuiIa MpU
pabore ¢ yueOHbIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbHBIMH CpPEICTBaMH,
(bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh MOJTYUYEHHBIE PE3YIbTaThl U JIENIaTh BHIBOJIBI;
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yMEHHE YYacTBOBATh B Y4€OHO-HCCIEAOBATEIbCKON paboTe 1Mo OWONIOTHHU, SKOJIOTUU H
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKONBHBIX HAYYHBIX OOILIECTB, W MYOJIMYHO MPEICTaBIISATH
MOJTy4YEHHBIE Pe3yNbTaThl HA YYCHUUYECKUX KOH(PEPEeHIIHSIX;

YMCHHUEC OHOCHHUBATL THUIOTE3bI W TCOPUU O TMPOUCXOXKACHHU KHU3HU, UCIIOBCKA U
YeNOBeUYeCKUX pac, O MPUYMHAX, MOCIEICTBUAX U CIOCO0ax MPeNoTBpaIeHHUs TI00aTbHBIX
W3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP OyAyIIel MpodecCHOHANBHOMN AeITeTbHOCTH B
o0yactTh  OWOJIOTWH, OKOJOTHH, MPUPOJONOIB30BAHUS, MEIWIMHB], OWOTEXHOJIOTHUH,
TICUXOJIOTHH, BETEPUHAPUHU, CEITBCKOTO XO3SHCTBA, MHILIEBOM MPOMBINIIEHHOCTH, YTIyOJIATh
MO3HABATEIIbHBI HMHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH
npodeccuu W TPOJOHKEHHE OWOJIOrMYecKOro oOpa3oBaHHUS B OPTaHU3ANMSIX CPEIHETO
MPOoeCCHOHATILHOTO U BBICIIETO 00pa30BaHMS.

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE 18.10.24 11:13 Ceptudukar 375104C801B808644DF14FFEB2878CA1

YYPEXXAEHME "CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N22" (MSK)
MYHULUUNAJIbBHOIO OBPA30BAHUSA TOPOACKOU OKPYI CUM®EPONOJIb
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop




TEMATHUYECKOE IINTAHUPOBAHUE

37

10 KJIACC
Ne HaumeHnoBanue pasjiesioB K KonTposbHbie IIpakTnueckue daekTpoHHbIe (LU(PpoBHIE)
0JINYECTBO
n/n U TeM NPOrpaMMbl aco padoThbI padoThbI oOpa3oBaTe/ibHbIE pecypchl
4acoB
bubnuoreka [JOK
1 Buonorus xak Hayka 1 0 0 1
https://m.edsoo.ru
bubnuoreka [IOK
2 JKuBble cucTeMbl U UX U3yYCHHE 2 0 0 1
https://m.edsoo.ru
buonunoreka [IOK
3 Buomnorus knerku 2 0 0.5 1
https://m.edsoo.ru
but6muoreka IJOK
4 XuMHUYECKasi OpraHu3aius KIeTKA 10 1 1 1
https://m.edsoo.ru
bu6mmoreka [JOK
5 Crtpoenue u KIIUU KIETKHU 8 0 2
p bynxu https://m.edsoo.ru
5 OOMeH BelIecTB U MPEeBPAILCHNE 9 1 1 bubnuoreka [JOK
SHEPTUU B KIIETKE https://m.edsoo.ru
7 Hacnencreennast uadopmanust u 9 0 05 bubmuoreka IJOK
peanu3arus e€ B KJIETKe ' https://m.edsoo.ru
. But6muoreka IJOK
8 JKU3HEHHBIN UK KJIIETKU 6 0 1 1
https://m.edsoo.ru
bu6nuoreka [JOK
9 Crpoenue u KIIUU OPraHn3MOB 17 1 15
P byn p https://m.edsoo.ru
10 Pa3zmHoO)XeHME U pa3BUTHE 8 0 15 bubnuorexa [JOK
Opranu3MoB : ht{3576PA7PR FAPRY rliomnarns "Terzop™
JIOKYMEHT MOATVICAH S/TEKTPOHHON MOAMMUCHIO
MYHMLIMMAJIHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.10.24 11:13  Ceptudmkar 375104C801B808644DF14FFEB2878CAL
YUPEXX/IEHVE "CPE/IHAS OBLLIEOGPA3OBATE/IbHAS! LLIKOJIA N2" (MSK)
MYHULUMUNAJNTbHOIO OBPA30OBAHUA romncxoﬁ OKPYI CUMOEPONOJIb
PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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I'eneruka — Hayka o bubmuorexa [IOK
11 HACJIEICTBEHHOCTH U 2 0 05 https://m.edsoo.ru
W3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH bubnmuoreka [JOK
12 10 1 1
HACJICICTBEHHOCTH https://m.edsoo.ru
b K
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1 uomworexa LO
https://m.edsoo.ru
14 I'eHeTHKa yemoBeka 3 0 0.5 bubmmorexa LOK
https://m.edsoo.ru
bubmuoreka [JOK
15 Cenekuusi OpraHu3MoB 4 1 1 https://m.edsoo.ru
buorexHoorus u CMHTETHYECKAs bu6mmoreka [JOK
16 4 0 0
onosorus https://m.edsoo.ru
bu6mmorexa [JOK
17 Peseparoe Bpemst 1 0 0 https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 102 5 13
IMPOI'PAMME

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22"
MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b
PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop

18.10.24 11:13
(MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudmkat 375104C801B808644DF14FFEB2878CA1



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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11 KJIACC
Ne HaumeHoBaHue pa3jiesioB Koam1ecTBo Kontpoabubie | IlpakTtuueckue duaexkTpoHHbIe (L (PpOBHIE)
n/n U TeM MPOrpaMMblI 4ACOB padoTsl padoThI o0pa3oBaTe/ibHbIE PeCypChl
3apoKIeHUE U Pa3BUTHE bubnuoreka [JOK
1 SBOJIFOLIMOHHBIX ITPEACTABIICHUN B 4 0 0 https://m.edsoo.ru
ouonoruu
Bbu6munorexa [JOK
2 MuKpodIBOTIONIHS B €€ pe3yIbTaThl 14 1 2
P H pesy https://m.edsoo.ru
bub6maunorexa [JOK
3 MaxpodBoITo e€ pe3 a 6 0 0
POIBOTIOLHA 1 €€ PE3yILTATR! https://m.edsoo.ru
[IpoucxoxaeHue u pa3BUTHE )KU3HU bubnuoreka [JOK
4 15 1 1.5
Ha 3emJie https://m.edsoo.ru
[Ipoucxoxaenue yenoBeka — bubnmnoreka LIOK
5 10 1 1
aHTPOIIOI€HE3 https://m.edsoo.ru
DKOJIOrusi — Hayka o bubnuoreka [JOK
6 B3aMMOOTHOIICHUSIX OPTaHU3MOB U 3 0 05 https://m.edsoo.ru
HaJOpPraHU3MEHHBIX CUCTEM C '
OKpY’Karollen cpeion
bubmmoreka [{OK
7 O 0 9 0 1.5
praHu3Mbl U cpeia OOUTaHus https://m.edsoo.ru
Bbubnmorexa [JOK
8 DKOJIOTHSI BUIOB U TTOMYJISIIHI 9 1 0.5 1
https://m.edsoo.ru
DKONOorus COOOIIECTB. bubnmnoreka [HOK
9 ! 12 0 0.5 »

DKOJIOTrNYECKUE CUCTEMBI

h”pﬁhéﬁﬁfb@ﬁh@OOOJ“KOMnaHm "TeHzop"| ————

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22"

MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b
PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop

18.10.24 11:13

(MSK)

Ceptudmkat 375104C801B808644DF14FFEB2878CA1



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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buocdepa — rimobanbHas Bbubmmoreka [JOK
10 6 1 0
3KOCUCTEMA https://m.edsoo.ru
bubmuoreka [JOK
11 UenoBek U OKpyKaromas cpeaa 6 0 0 https://m.edsoo.ru
bu6mmoreka [JOK
12 PesepsHoe Bpems 8 0 0 https://m.edsoo.ru
OBHIEE KOJIMYECTBO YACOB 11O 102 5 75
IMPOI'PAMME '

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 18.10.24 11:13
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22" (MSK)
MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b

PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudmkat 375104C801B808644DF14FFEB2878CA1



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

41

OnepaTtop 30 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH SNEKTPOHHOWM NOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:13 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop
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JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:13
YUYPEXXAEHMUE "CPEAHSAS OBLLLEOBPA3OBATEJ/IbHAS LLIKOJIA N22" (MSK)
MYHWULMMNAJIbHOIO OGPA3OBAHWS! FOPOZACKOW OKPYI CUM®EPOINOJb

PECNYBJINKM KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop

OnepaTtop 340 000 "KomnaHus "TeH3op"

CepTudukar 375104C801B808644DF14FFEB2878CA1




