


IosicHUTeIbHAS 3aMUCKA

[Iporpamma no OmonOrHHM Ha ypoBHE cpenHero oOmiero oOpa3zoBaHHs pa3paboTaHa HA OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpaszoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konuenuuu npenojaBanus yueOHoro npeamera «buoaorus» u OCHOBHBIX MOJIOKEHUN
benepanbpHO paboyeii MPOrpaMMbl BOCITUTAHUSL.

VYuebnsiii npeamer «buonorus» yriyonéanoro ypoBas u3ydenus (10—11 kmaccer) sBIsSETCS OTHUM
13 KOMIIOHEHTOB NpeaMeTHON obsiactu «EcTtecTBeHHO-Hay4Hble mpeaMeTb». COrjlacHO MOJIOKEHUSIM
®I'OC COO mnpodwmibHble y4eOHBIE MPEIMETHI, W3ydaeMble Ha YIriyOIEHHOM YpOBHE, SBISIOTCS
criocoboM muddepeHnuanuy oOydeHUsT Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHWS W IPU3BAHBI
00ecreunTh MPEEMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOIIMM, CpeIHUM  OOIIUM, CPEIHUM
podeccHoHaIbHBIM U BBICHIMM 00pa3zoBaHuEM. B TO jxe BpeMst KKl U3 3THX Y4€OHBIX NMPEAMETOB
JOJKEH OBbITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pelIeHHE O0O0pa30BaTEIbHBIX, BOCIUTATENbHBIX U
pa3BHUBAIOIIMX 3a/1a4, CBA3AHHBIX C MPOoQOpUEHTALMEN 00Y4aIOIINXCs U CTUMYJIUPOBAHUEM MHTEpeca K
KOHKPETHOM 00JIaCTW HAy4yHOTO 3HaHUs, CBS3aHHOTO ¢ OwWoJioruey, MEIUIIMHOM, DSKOJOTHCH,
MICUXOJIOTHEH, CIOPTOM MJIM BOEHHBIM JIEJIOM.

[IporpamMma no 6uonoruu Ja€t npeAcTaBiIeHUE O LIETH U 3aJjauax U3ydeHus yueOHOTo mpenMera
«buonorus» Ha yriayOGn€HHOM YpOBHe, ompelenser o0s3aTeabHOe (MHBapUAHTHOE) MpPeIMETHOE
coJlep’KaHHe, €ro CTPYKTypUpOBaHHME IO pa3jleraM M TeMmaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHYET IMOCIeI0BAaTEIbHOCTh M3y4eHHs] y4eOHOTro MmaTepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcs.
B nmporpamme mno Ouosnoruu peanu3oBaH MPUHIMII MPEEMCTBEHHOCTH C M3yYeHHEM OWOJIOTMM Ha
YpOBHE OCHOBHOTO 001Iero obOpazoBaHus, Ojgarogaps 4eMy IpOCMATPUBAETCS HAIMPaBICHHOCTh HA
MOCJIEYIONIEe Pa3BUTHE ONOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX HAa (POPMUPOBAHUE €CTECTBEHHO -
HAayYHOTO MHPOBO33PEHUS, SKOJOTHYECKOTO MBIIIICHHUS, IPEACTABICHUI O 3I0pOBOM 00pa3e *KU3HH,
Ha BOCIUTaHUE OEpeKHOr0 OTHOIICHUS K OKpYyXkaroleil mnpupoaHoil cpene. B mporpamme 1o
OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTM YueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K MIaHUPYEeMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM
pe3ynbraTtaM oOyueHus U B (GOPMHUPOBAHUM OCHOBHBIX BHJIOB y4eOHOIIO3HABATEJIBHOMN JEATEIbLHOCTH
oOyuaronuxcs 1o OCBOEHUIO COJIepPKaHusl OMOJIOTrHYecKOro 00pa3oBaHus Ha YpOBHE CPETHETO OOIIEro
o0OpaszoBaHwUsI.

VYueOusblii mpenmer «buosnorus» Ha ypoBHE CpedHEero oOImero oOpa3oBaHHUS 3aBepIIAcT
Ouojoruuyeckoe 0oOpa3oBaHME B IIKOJE UM OPUEHTHUPOBAH HA pACIIMPEHUE U YIIIyOlleHWe 3HaHWMA
oOyyaronmxcs O UBOW MPUPOJE, OCHOBAX MOJIEKYJISIPHON M KIETOYHOW OMOJIOTHH, SMOPHOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TEHETUKH, CEIEKIINH, OMOTEXHOJIOTUH, BOITIOIMOHHOTO YUECHHUS U HKOJIOTHH.

Nzyuenne yueGHOro mnpenmera «buonorusy» Ha yriiyOJeHHOM YpPOBHE OpPHEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEAYIOLIEMY MOJIyYeHHIO OMOJIOTHYECKOTO 00pa30BaHUs B By3aX M
OpraHu3alUsaX CpeAHero NpodeccuoHaIbHOrO obOpa3oBaHus. OCHOBY €ro COJIEp)KaHUs COCTaBISET
cucreMa OHMOJIOTMYECKMX 3HAaHUM, MOJTy4EHHBIX NMPU H3YYEHHHM OOYYalOUIMMHCS COOTBETCTBYIOIIMX
CHCTEMaTHYECKHX pa3/esoB OMOJIOTHH Ha YpOBHE OCHOBHOro oOmiero oopaszoBanus, B 10—11 kimaccax
9TH 3HAHMS NOJYy4YaloT pa3BuTHe. Tak, paclIiupeHbl U yriIyOJgeHbl OHOJOTMYECKHe 3HaHHUs O
pacTeHusX, KUBOTHBIX, I'prubax, OaKTepusx, OpraHu3Me 4eloBeKa, OOIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIBHO BKJIIOUYEHBl OHOJIOTMYECKHE CBEACHUS NPUKIAJHOTO M TOUCKOBOTO Xapakrepa,
KOTOPBIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI Ul MOcieayouero Beidopa npodeccun. Bozmoxna
TaK)KE WHTErpanusi OMOJOTMYECKUX 3HAaHUH C COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOTY4EHHBIMHU
00y4aroUMUCS TIPU U3YUYEeHUU (UBUKHU, XUMUU, TeorpaQuu 1 MaTEMaTHKH.
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CrpykTypa mporpaMMmbl TO OHOJOTHH OTpPa)XaeT CUCTEMHO-YPOBHEBBIM M DBOJIOIHUOHHBIN
MOAXOMbl K W3y4eHHI0 Owonoruu. COTJacHO WM, H3YYarOTCsl CBOHCTBA W 3aKOHOMEPHOCTH,
XapaKTepHBIE JJIsl )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, SBOJIOIUHA OPraHMYEeCKOTO MHUpa Ha
3emiie, coxpaHeHUs: OMOJOTUYECKOTO pa3sHooOpa3us mianetsl. Tak, B 10 kimacce M3y4yaroTcss OCHOBBI
MOJICKYJISIPHOM M KJIIETOYHOUW OMOJIOTHH, SMOPHUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU M CEJICKITUH,
OMOTEXHOJIOTHH U CHHTETHYCCKOW OMOJIOTHH, aKTYIM3UPYIOTCS 3HAHUS 00YyJaromuxcs o 0OTaHUKE,
300JI0TUH, aHATOMUM, (Qu3nojoruu uenoseka. B 11 kiacce u3y4aroTcsi 3BOJIIOLMOHHOE Y4YEHHUE,
OCHOBBI DKOJIOTHHU U yueHHe 0 Ouocdepe.

VYueOHpii npeamer  «buosorus» mpus3BaHa o00ecneuuTbh  OCBOGHHE  OOydarolUMUCS
OMOJIOTUYECKUX TEOPHH M 3aKOHOB, WJICH, MPUHIIMIIOB M MPABHI, JISKANIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, 3HAHUH O CTPOSHWH, MHOTOOOpPa3HH M O0COOCHHOCTSX KIIETKH,
OpraHmW3Ma, TOMyJSAIUN, OHWOIEHO3a, 3KOCHCTEMBI, O BBIJIAIONIUXCS HAYYIHBIX JOCTHIKCHUSX,
COBPEMEHHBIX HCCJICJIOBAHUSAX B OWOJIOTHH, MPHKIATHBIX aCMEKTax OMOJOTWYECKUX 3HaHWH. s
Pa3BHUTHS W TIOJJICPKAHUSI WHTepeca 00yJarommuXxcss K OHOJIOTHH HapsAy CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUYECKOT0 MaTepHalia B COJCPKAHUH IMPOTPAMMBI TI0 OMOJIOTHH MPEAYCMOTPEHO
3HAKOMCTBO C WCTOPHEW CTAHOBJICHHUS W Pa3BUTHS TOW WM HWHOW 00JacTH OWOJIOTHH, BKJIAJIOM
OTCUECTBEHHBIX M 3apyOe)KHBIX YUYEHBIX B pEIICHUE BaXHCUIIUX OMOJOTHYSCKHX M IKOJIOTHYCCKHX
poOIeM.

Lenp wm3yuenuss ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJAJCHUE
00y4aroUMMUCs 3HAHUSIMH O CTPYKTYPHO-(PYHKLIMOHAIBHON OpraHu3aluil XUBBIX CHCTEM Pa3HOTO
paHra M MpuOOpeTeHHWe YMEHMH HCHONb30BaTh O3TH 3HaHMS B (POpPMHpPOBAHMM HUHTEpeca K
onpenenEHHoN 06JacTu MPoPEeCCHOHATBHON NEATEILHOCTH, CBA3aHHON C OMOJIOTHEH, I K BBIOOPY
y4eOHOTO 3aBE/ICHUs IS MPOJAOKEHUST OMOJIOTUIECKOTO 00pa30BaHUsI.

JlocTkeHne Leau u3ydeHus ydeOHoro mnpeamera «buornorus» Ha yriayOiaéHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIEIYIOIUX 3a/1a4:

OCBOEHHE 00YYaIOIMIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTHMYECKUX
TEOPUSIX, KOHILCMLHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMpaBWIaX, COCTABIISIIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAayYHYIO KapTHHY MHpa; O CTPOSHUH, MHOTOOOpa3uH U OCOOEHHOCTAX
OMOJIOTMUECKHX CHCTeM (KJIE€TKa, OpraHW3M, IONYJslus, BHJI, OWOreoreHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIIEOBAaHUIX B OMOJIOTHUH; 03HAKOMIJICHHE 00yUYaolIuXCs
C METOJaMH IIO3HAHUs >KUBOW MPUPOJBI: HCCIENOBATEIILCKUMH METOJaMU OHMOJIOTUYECKUX HayK
(MONEKyNSPHON M KIETOYHOU OUOJIOTUH, SMOPHUOJIIOTHH U OMOJIOTHUHU Pa3BUTHUS, TCHETUKH U CEJICKINH,
OMOTEXHOJOTMH U  CHHTETHYECKOW  OHOJOTHH,  MaJeOHTOJIOTUH,  JKOJIOTHUH);  METOJaMHU
CaMOCTOSITEJILHOTO TPOBEICHUsI OWOJIOTMUECKUX UCCIEOBAaHUI B J1a0OpaTOpUM U B MPUPOJIE
(HabnrofeHue, U3MepeHue, SKCIIEPUMEHT, MOJISTTUPOBAHKE); OBIa/ICHHE O0YJalOIUMHCS — YMEHHUSIMU:
CaMOCTOSITEIbHO HAaXOJUTh, AaHAIW3UPOBaTh U HCIOJB30BaTh OWOJIOTUYECKYIO WH(GOPMAIIUIO;
MOJIb30BAaThCcsl  OMOJOTMYECKON TEPMUHOJIOTHEH W CHMBOJIMKOM;, YCTaHABIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTUU U COLMATHHO-IKOHOMHUYECKUMU U IKOJIOTUYECKUMU TIPOOIeMaMH 4eTIOBEUECTBa;
OIICHUBATh TMOCIEACTBHUS CBOEH AESITETHbHOCTU MO OTHONICHHIO K OKPYXKAroIlel MPUpOIHOU cpere,
COOCTBEHHOMY 370POBBIO U 3JIOPOBBIO OKPYKAIOIMIMX JFO/CH; OOOCHOBBIBaTH M COONIOIATH MEPHI
npouIakTuK WHOEKIMOHHBIX 3a00JeBaHMiA, MpaBuUiia TOBEJICHHS B MPHPOJAE U OOecTeyeHUs
0€30MacHOCTH COOCTBEHHOM IKU3HEACSITENFHOCTH B UYPE3BBIYAWHBIX CHTYalUsIX MPUPOJHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYUHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;
pa3BHUTHE Y 00YJArOIIUXCS MHTEJUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B MpOIlecce 3HAKOMCTBA
C BBIJAIONIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HCCIEAOBAHHUSIMH B OHOJIOTHH, PEIIaeMbIMH €O
npo0ieMaMu, METOJOJIOTHENW OHOJIOTUYECKOTO WCCIEAOBAaHUS, MPOBEICHUS AKCIEPUMEHTATBHBIX
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WCCIICIOBAaHUM, pemeHus] OMOJIOTMYECKUX 3a/ad, MOJCTUPOBaHUSA OHOJOTMYECKHMX OOBEKTOB W
MIPOIIECCOB; BOCIIUTAHHE Y O0YYAIOMMXCsl IEHHOCTHOTO OTHOIIEHHS K KMBOM MPUPOJE B IIEJIOM U K
OTIENBHBIM €€ 00beKTaM M SIBJICHUAM; (OPMHPOBAHUE IKOJIOTMUYECKON, T€HETUYECKON TPAaMOTHOCTH,
oOr1el KyJabTypbl IOBEACHUS B IPUPOJIC; HHTETPAIINY €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne 00yJaromMUMHUCS ~ KOMIIETEHTHOCTH B PALMOHAIBHOM IIPHPOIOTIOIE30BAHUN
(coOuroieHre PaBwIT TIOBEJICHUS B TIPUPO/IE, OXPAHBI BUIOB, SKOCUCTEM, OMOChEphI), COXpaHESHUN
COOCTBEHHOTO 3JI0POBBSI U 37I0POBbSI OKPYKAIOIIUX JIFO/IEH (COOMI0eH s Mep PO (PUITaKTHKH
3aboJeBaHmid, oOecrieueHne 0€30MacHOCTH KU3HENEATEIFHOCTH B YPE3BbIYAHBIX CHTYALIUAX
MIPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE UCTIOJIb30BaHUS OMOJIOTUIECKUX
3HaHUW ¥ YMEHUI B MOBCEIHEBHOM JKU3HH; CO3aHHE YCIOBUH JJI1 0CO3HAHHOTO BBIOOpA
00yyaroUMMUCs UHANBUIyaIbHOM 00pa30BaTelbHOM  TPAaeKTOPHUM, CIIOCOOCTBYIOIIEH
MOCIeAYIIEMY TPodecCHOHATTEHOMY CAMOOTIPEIEIICHUI0, B COOTBETCTBUU C MH/IMBHTyaTbHBIMH
MHTEPECAMHU U MOTPEOHOCTSAMHU PErHOHA.

OO1iee yncIo0 4acoB, PEKOMEHOBAHHBIX JUISI U3yUeHUsl OMOJIOTUU Ha YriyOJIEHHOM YpOBHE, —
102 gaca: B 10 xiracce — 102 vaca (3 gaca B HeZeII0),

OT10op opraHuzanMOHHBIX (OPM, METOJOB M CPEICTB OOYyYeHHS OHOJOTHH OCYIIECTBISIETCS C
yu€ToM crnenu(uKu ero cojep)kKaHus W HAIpPaBICHHOCTH  Ha TMPOJOJDKEHHE OWOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s3aTenbHBIM  YCIIOBHEM TIPH OOYYEHHH OHWOJIOTHM Ha YyriayOJIEHHOM YpPOBHE SIBJISICTCS
MIPOBEJICHUE JIA0OPATOPHBIX U MpaKTHUUecKuX paboT. Takke ydacThe 0oOydaroluXcs B BBITIOJHEHUU
MPOEKTHBIX U Y4eOHO-HCCIEA0BATEIbCKUX PabOT, TeMaTHKa KOTOPBIX OMpEIeNseTcss y4uTeleM Ha
OCHOBE UMEIOUINXCS MaTepUATbHOTEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBUM.

COJIEP)KAHUE OBYYEHUS*

10 KJIACC Tema 1. buoJjiorusi kKak HayKa

CoBpemeHHass Ouonoruss — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BuUTHS OHOJIOTHH.
buonorunueckue Hayku U n3ydaeMmble UMY poOaembl. DyH1aMeHTaIbHbIE, TPUKIATHBIE U TOMCKOBHIE
HAy4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OuonorMM B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA.
[Ipodeccuu, cBs3anHble ¢ OHOIOTHEH. 3HaUeHHEe OMOJIOTUN B MPAKTHUECKOM EATEIbHOCTH YeNOBeKa:
MEHIINHE, CEIbCKOM X03SHCTBE, MPOMBIIIJICHHOCTH, OXPaHE MPUPO/IBL.

JdeMoHcTpanun
IToptpetsi: Apuctorens, Teodpact, K. JIunneit, XK.b. Jlamapk, Y. /lapBuH,
V. l'apsei, I'. Mennens, B.1. Bepuanckuii, W.I1. [TaBnos, M1.1. Meunnkos,
H.W. BaBunogs, H.B. Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuk, JI.K. benses.
Tabmuie! u cxembl: «CBsI3b OMOJIOTHH C APYTUMU HayKaMuy, «CrucreMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U X U3YYEeHHUE

XKuBble cucTeMbl Kak TMpeaMeT wu3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U LIEIOCTHOCTh, CJIOKHOCTb U YHOPSIAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPTaHU3alUsl, CaMOBOCIPOU3BEACHHUE, pPa3IpakMMOCTb, HU3MEHUHUBOCTb, POCT U
pa3BUTHE.
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YPpOBHM OpraHU3alHH )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOYHbIN, TKAHEBBIA, OPraHU3MEHHBIN,
MOMYJISIIUOHHO-BUJIOBOM,  3KOCHCTEMHBIH  (OmoreoneHotuueckuit), Ouochepusii. I[Ipoueccsr,
MIPOUCXO/ISIINE B )KUBBIX cucTeMaxX. OCHOBHBIC MTPU3HAKH KUBOTO. JKU3HB Kak (hopMa CylieCTBOBAHHS
Marepuu. Hayku, n3ydaroniye *uBbl€ CUCTEMBI HA Pa3HBIX YPOBHSX OpraHu3auuu. M3ydeHne KHBbIX
cucteM. Mertobl Onosorudeckoil Hayku. HaOmronenue, n3MepeHne, SKCIIEPUMEHT, CHCTEMaTH3aIHs,
MetaaHanus. [loHsATHE O 3aBUCHMONM M HE3aBUCUMOW IepeMeHHOW. [lmaHupoBaHuEe IKCIIEPUMEHTA.
[locranoBka u mnposepka runore3. HyneBas rumoresa. IlonsiTue BBIOOpPKM M €€ JOCTOBEPHOCTb.
Pazopoc B Omosormueckux AaHHBIX. OIEHKA JOCTOBEPHOCTH MOJNYYCHHBIX PE3yNIbTaTOB. [IpudmHbI
HCKaXXEHHS PE3YJIbTATOB dKCIIEpUMeEHTA. [IoHATHE CTATUCTUYECKOTO TECTaA.

JdeMoHcTpanuu
Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «buomornueckue cuctembn», «CBONWCTBA KUBOM
MaTepumn», «YpPOBHH OpraHu3alM >KUBOW MNpUpoabl», «CTpoeHHE >KUBOTHOW KIEeTKW», «TkaHu
KUBOTHBIX», «CHCTEMBI OpPraHOB 4YeJIOBEUEeCKOro opranusma», «buoreonenos», «buochepar,
«MeToabl U3ydeHUS JKUBOM TTPUPOJIBIY.
ObopynoBanue: mabopatropHOoe OOOpYIOBaHWE ISl TPOBENCHUS HAOMIOACHUHN, W3MEpPEHUH,
SKCIIEPUMEHTOB.

IIpakTrueckasg pabora

«Hcmonp3oBanne Pa3JINYHBIX METOA0B IIPHU U3YUCHUHU JKUBBIX CUCTEM».

Tema 3. buosiorust KjieTku

Kierka — cTpykTypHO-QyHKIIMOHAIBHAS €AMHHUIA XKUBOTO. McTopHsi OTKphITHSA KiIeTKU. PaGoTsl P.
I'yka, A. JleBenryka. Knerounas teopuss (T. IlIBamn, M. Illneiinen, P. BupxoB). OcHoBHBIE
MOJIOKEHHUS COBPEMEHHOM KJIETOUYHOU TEOPHHU.

MeTonpl  MONEKYASIPHOW M KJIETOYHOM  OWOJOrMHM: MHKPOCKOIHUA, Xpomarorpadus,
anekTpodopes, METOI MEUEHbIX aTOMOB, JuddepeHnaibHoe HeHTpUuyrupoBaHue, KyIbTUBUPOBAHHE
KIETOK. M3yueHue urcuposanHvlx Klemok. OINEKTpoHHas Mukpockonus. Kowugoxkanvras
MUuKpockonus. Bumanvhoe (npusicuznennoe) uzyyeHnue Kiemox.

JdemoHcTpauuu
[Hoptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K.M. bap.
Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOID, «IJEKTPOHHBIM MHKPOCKOM», «Mcropus pa3BUTHS
METOJ/I0B MUKPOCKOITHI .

O6ODVI[OBaHI/ICI CBETOBOH MUKPOCKOII, MUKpPOIIpCIIapaThbl PaCTUTCIIbHBIX, ZKHNBOTHBIX n
6aKTepI/IaJ'II>HHX KIJICTOK.

IIpakTnuyeckas padora
«3yueHne MeTOJ0B KJIETOYHOW Ouonoruu (xpomartorpadus, snekrpodopes, muddepeHranrsuoe
ueHtpudyruponanue, [1L[P)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpPO- U yIbTPaMUKpPOIIEMEHTBL. Bona u e€ posb Kak
pacTBOpUTENIS], peareHTa, y4yacTUe B CTPYKTYPUPOBAHHMM KJIETKH, TEIIOpEryisuuu. MuUHepaabHbIE
BEllleCcTBa KJIETKH, X Onosoruueckast poJib. Pojab KaTHOHOB M @aHMOHOB B KJIETKE.

Opranunyeckue BellecTBa KIeTKU. bruonornueckue nonumepsl. benku. AMHUHOKUCIIOTHBIN COCTaB
6enkoB. CtpykTypel OenkoBoi MoJekyinbl. IlepBuunas crpykTypa Oenka, NENTHAHAS CBS3b.
Bropuynas, TpeTHuHas, 4eTBEpTUUHAs CTPYKTYphI. Jlenatypanus. CoiictBa 6enkoB. Kiaccudukarys
0enkoB. buonornueckue GyHKIUH OENKOB. [Ipuonsi.
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VYraeBonasl. MoHOCAaxapuabl, AWCaXapuibl, OJHUrocaxapuibl M monucaxapuisl. OOmuil 1iaxn
CTpOCHUS M (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0OB. bronornueckue GpyHKINU yriieBOIOB.

Jlumunetl. [unpodunsHO-THApOPOOHBIE cBoMicTBA. Kitaccubukanus munuaoB. Tpuriuiepusl,
dochomumuapl, Bocku, crepounabl. buomormueckue Gynxmum smnuaoB.  OOmme  cBOMCTBA
OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMBIKAHUIO, TOTYIIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. IHK u PHK. Ctpoenue nykinenHoBbix kuciaoT. Hyxkieotuasl. [punnun
komIuieMenTapaoctd. [Ipasmio Yapradda. Crpykrypa JJHK — nBoiinas cnmpans. MecToHaxoXaeHue
u 6uonornveckue ¢pynknuu JJHK. Buner PHK. ®ynknun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mousiekyine AT®. buonoruueckue

¢yakuun  AT®. BoccraHOBIEHHbIE NEPEHOCUMKH, HX  (QYHKIUU B Kierke. [Ipyeue
nykneosuompugpocpamor (HT®). CexennpoBanue JIHK. Memoowvr eenomuku, mpanckpunmomuxu,
NPOMEeOMUKU.

CrpykrypHas OuoJsiorus: OuoxuMuyeckue U OuMOPU3NYECKUE HCCIEAOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OMoMmonekyl. Moodenuposanue cmpykmypbl u QyHKyuii OUOMONEKYI U
ux xKommiaekcos. Komnviomepuulii ouzaiin u OpeaHuyeckui cunmes OUOMONEKYN U UX HEeNnPUPOOHbIX
aHano2o8.

JdeMoHcTpauuu

[Toprpetsr: JI. Ilommnr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Cosurep, C.
[Ipy3unep.

Huarpammsl: «Pacnpenenenre XMMUYECKHX JIEMEHTOB B HEXXUBOU Mpupoe», «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmuist u cxemsl: «l[lepuoanueckas TabauIa XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHe MOJIEKYIbI
BOJIbI», «BemecTBa B coctaBe opranu3mMoB», «CTpoeHHE MOJICKYNbl Oenkay, «CTpyKTypbl OeTKOBOH
MoOJIeKynbl», «CTpoeHHe MOJEKyl YriieBoJoBy», «CTpoeHue MOJeKyl IunuaoB», «HykinenHoBbie
KUCHOThIY, «CTpoeHue MoJiekybl ATDy.

O6opynoBaHue: XUMUYecKast Iocya 1 000pyJ0BaHUE.
JlaGoparopHas paboTa «O6Hapyx)eHue OeIKOB C MOMOIIbIO KAUeCTBEHHBIX PEAKIIHID.
JlaGoparopHas paborta «MccienoBanue HyKIEHMHOBBIX KUCJIOT, BBICNEHHBIX U3 KJIETOK PAa3IUYHBIX

OPraHnu3mMoB».

Tema 5. CTtpoenne n pyHKIIUM KJIETKH

Tunbl  kierok: »sykapuoTHyeckas M INpokapuotudeckas. CTpyKTypHO(YHKIHOHAJIbHBIE
oOpa3zoBanus kieTku. CTpoeHue MpoKapuoTHYecKol kieTku. KierouHas cTeHka OakTepuil U apxei.
OCOoOeHHOCTH CTPOEHHUs TeTepoTPOPHON M aBTOTPO(PHOI MPOKAPHOTHYECKUX KIIETOK. MecTo U poib
npokapuoT B Ouoneno3ax. CTpoeHne H  (QYHKIHMOHUPOBAHUE OYKAPHOTHUUYECKOW  KIIETKH.
[Tna3marnyeckass MeMOpaHa (minazmanemma). CTpyKTypa mula3MaTHuecKol meMOpanbl. TpaHcnopt
BEIIECTB yepe3 IIa3MaTU4YecKyr0o MeMOpaHy: mnaccuBHbIM (quddysus, obneruénnas auddysus),
aKTHBHBIA (TIEPBUYHBIA M BTOPUYHBIM akTHBHBINH TpaHcnopt). IlodympoHuniaeMocTs MeMOpaHbI.
Paborta HaTpuii-kanMeBOro Hacoca. DHJIOLMTO3: MHUHOLHUTO3, (haroruro3. Ok3o1mro3. Kierounas
creHka. CTpyKkTypa U GyHKIUHU KIETOUYHOW CTEHKH PACTEeHU, TpHOOB.

[utormasma. Iluro3ons. Lutockener. JIBmwkenue muromiaasmbl. OpraHoujsl  KJIETKH.
OnnomeMOpaHHBIE OpraHoMJbl KJIETKU: sHaomazMatuueckas cetb (OIIC), ammapar Donbmxw,
JIM30COMBI, UX CTpoeHHEe U (PyHKIMU. B3auMOCBs3b 0THOMEMOpAHHBIX OPraHONI0B KieTku. CTpoeHue
T'PaHYJIAPHOTO peTHKynyma. Mexanuzm nanpasnenus 6enxos ¢ JI1C. CUHTE3 pacTBOPUMBIX OEJIKOB.
CunTe3 kimeTtouHbIXx MeMOpaH. [naakwii (arpaHyfasipHbIM) SHIOIIIA3MATHUYECKHH  PETUKYIYM.
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Cexperopnass QyHkuus anmapata [onbmku. Moouguxayus 6enkos 6 annapame 1 onvoxcu.
Copmuposka 6enxog ¢ annapame I onb0xcu. TpaHCIOpT BEIIECTB B KJIETKE. Bakyosn pacTUTEIbHBIX
kietok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOMJbBl  KJIETKU: MUTOXOHJAPHUM, IJIAcTuibl.  [lpoucxooicoenue
mumoxonopuii u naacmuo. Cumbuoeenes (K.C. Mepeackosckuii, JI. Mapeynuc). Ctpoerne 1 QyHKITUU
MUTOXOHAPUN ¥ mactuj. llepBHUYHBIC, BTOPHYHBIE W CIOKHBIC IJIACTUABI (POTOCHHTE3UPYIOIIUX
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOIIJIACThI BHICHINX PACTEHUMN.

HememOpanusie opranonasl kinetku CtpoeHue u pyHKIMH HEMEMOpPaHHBIX OPTraHOMIOB KIETKH.
Pubocomsl. Ilpomesxcymounvie ¢unamenmsi. MuxpodumaMeHTbl. AKmunogvle MUKpopuiamenmoi.
MpleyHble KIETKH. AKMuHo8ble KOMNOHEeHmMbl Hemblueunblx Kiemok. Mukpotpyoouku. Knetounslit
ueHtp. CTpoeHue U JBUKEHHE KI'YTMKOB M pecHUYeK. MUKpOTpyOOukH nuTomiia3Mbl. LleHTpuoIs.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. Momophule 6enxu.

SAnpo. Obonouka sipa, XpOMaTUH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U QYHKIMU. SaepHbIii
O0enkoBbIii  MaTpukc. IIpocTpaHCTBEHHOE pACHOJIOKEHHE XPOMOCOM B HHTepda3sHOM  sjpe.
Oyxpomamun u ecemepoxpomamun. benku XpoMaTuHa — TUCTOHBI. Junamuxa sdepHou 00010YKU &
mumo3se. Hoepuulil mpancnopm.

Knerounsie BkiatoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT (PacTUTEIbHOM,
KUBOTHOM, TpHOHOI).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.
Tabmuubpr u cxembl: «CTpoCHHE SYKApUOTHYECKOW KIETKH», «CTpoeHHE S>KMBOTHOW KIIETKH,
«CTpoeHHue  pacTUTENbHOW  KJIETKW», «CTpoeHHe  MUTOXOHApuUmM», «Anpo», «CrpoeHue
MIPOKAPUOTHUECKOHN KIETKI.
O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHKpPOIpPENapaTbl pPacTUTEIbHBIX, JKUBOTHBIX KJIETOK,
MUKpOTpenaparbl 06akTepHalIbHbIX KIETOK.

JlaGoparopHas paboTta«l3ydueHnue cTpoeHus KJIETOK Pa3IMYHbIX OPIraHU3MOB).

[IpakTrueckas paboTa «M3ydeHne CBOMCTB KJIETOUHONH MEMOPaHbD».
JlaboparopHas paboTta «lccnenoBanue miaa3Molin3a 1 ACTIa3MOJIN3a B PACTUTEIbHBIX KIETKAX.
[IpakTnueckas pabota «M3ydyeHne IBUKEHUS [IUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U MPeBpPALlICHHE JHEPTUHU B KJIETKe

AccuMuIISIIMS M JAUCCUMIUIILMS — JIBE CTOPOHBI Meraboim3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(HBIA M TETepOTPO]HBIA. YYacTHe KUCIOpOoAa B OOMEHHBIX Ipoleccax. DHEPreTU4ecKoe
obecrieuenne kieTku: mpeBpamieHue AT® B oOMeHHBIX mpomeccax. DepMEeHTATUBHBIN XapakTep
peaKIuii KIeTOYHOTO MeTaboIu3Ma.
depMeHTHI, UX CTpOEHHE, CBOWcTBa M MexaHu3M JercTBus. Kodepmentsl. OTimuns hepMeHTOB OT
HEOPraHWYeCKUX KaTaJu3aTopoB. bBenku-akTHBAaTOPHl M OCIKMMHIHOMTOPHI. 3aBUCHMOCTH CKOPOCTH
(bepMEHTATUBHBIX PEAKIMI OT Pa3IMYHBIX (PaKTOPOB.

[TepBUYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUCEHMbII U OKCUSEHHDbIT
gomocunmes y baxmepuii. Ceemocodbupaiowue nueMenmol U NU2MeHmMbl PeaKyuoHHo2o yenmpa. Poib
XJIOPOIIACcTOB B mporecce (oTtocuHTe3a. CBeToBas M TeMHOBasg (aszpl. Pomoodvixanue, C3-, C4- u
CAM-munwvt  pomocunmesa. IlponykTMBHOCTh (oTOCHHTE3a. BimsHHe pa3nuuHbIX (aKTOpPOB Ha
CKOPOCTh oTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTe3. Pa3sHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUHIUpYOIIHE OaKTepuu,
xKenez00aKkTepuu, cepoOaKTeprn, BOIOPOIHbIE OaKkTepru. 3HaUeHUE XeMOCHHTE3a.
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AnaspoOHble opraHu3mbl. Buabl Opokenusi. IIpoaykTel OpoKeHHS M HMX HCIOJIb30BaHHE
94eJI0BEeKOM. AHa’pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTUU B BO30YAUTENIN OOJIE3HEH.

AspoOHBIE OpraHu3MBbl. JTarbl SHEpreTudeckoro oomena. IloaroroBurenbublii stam. ['ukonus —
OECKHCIIOPOIHOE PACIIEIUICHHE TITIOKO3BI.

Buosornyeckoe OKWCIIEHWE, WM KIETOYHOE JbIXxaHue. Pojb MHUTOXOHApPWI B Mpoleccax
onosornyeckoro okucienus. Llukmnueckue peakiuu. OkucnurensHoe GochopunupoBanue. Juepeust
Membpannoeo epaduenma npomonos. Cummes ATD: paboma npomonnot ATD-cunmasol.
[IpeumymectBa a’poOHOTO TIMyTH OOMEHAa BEHIECTB TMeped  aHa’poOHBIM. O(PPEKTHBHOCTD
SHEPreTHYEcKOro oOMeHa.

JdeMoHcTpauuu
[Toptpetsr: k. [Tpuctin, K.A.  Tumupsses, C. H. Bunorpanackuii,
B. A. Durensrapar, 1. Mutuenn, I'.A. 3aBap3uH.
Tabmuubl u cxembl: «DPoTocUHTE3», «IDHEpreTudeckuii oOMen», «buocuuTes Oenka», «CtpoeHue
dbepmeHTa», « XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE JIJIsl TPUTOTOBJICHUS TIOCTOSIHHBIX M BPEMEHHBIX
MHUKPOTPENapaTos.
JlaGoparopHas pabora «/3ydeHne KaTaIUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha MpUMEpe amHJia3bl

WJTU KaTajiasbl)».
JlaGopaTopHast pabota «M3yueHne (HEpMEHTATHBHOTO pACIICIUICHUS IEPOKCHUIAa BOJOpPOaa B
PaACTUTENLHBIX U )KHBOTHBIX KIJIETKAX).

JlabopaTtopHas pabota «CpaBHEHHE TIPOIIECCOB (POTOCHMHTE3a U XEMOCHHTE3a».

JlaGopaTtopHas pabota «CpaBHEHHE TPOIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuuu wmatpuyHoro cunres3a. lIpUHIUD KOMIUIEMEHTApHOCTH B PEAKIMSIX MATPUYHOTO
cuHTe3a. Peanmuzanmsi HaciencTBeHHOM wuWHGopMarmu. ['©HeTHYeCKWid KOJA, €ro CBOWCTBA.
Tpanckpunuust — wmatpuunbli cuHTe3 PHK. [IpuHUMOBI TpaHCKPUIILMM: KOMILUIEMEHTAPHOCTD,
aHTHUIAPALIEIbHOCTh, aCUMMETPUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yuactue tpancnoptHbix PHK B Oumocunrese Oenka. YcnoBus
6uocunTesa 6enka. Koaupoanne aMuHOKUCIOT. Poib pubocom B Ouocunrese Oernka.

Coepemennvie npeocmasieHusi o cmpoeHuu 2erog. OpraHuzanus TeHOMa Yy TPOKApHOT U
9yKapuoT. Perynsimus akTUBHOCTH T'€HOB y MpokapuoT. ['umote3a omepona (P. XKakob, XK. Mano).
MonexynapHvle mexanusmvl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pezynsyuu pabomol
2enog. Perymsius oOMeHHBIX MpoIieccoB B KieTke. KieTounsrii romeocras.

Bupycbl — Hexierounble (GOpMBI KU3HM W OONHMratHeie mapa3uThl. CTpoeHHE MPOCTHIX U
CIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. ;Kusznenuwiti yuxn JIHK-codepocawux supycos,
PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamunas mpancKkpunyus, pegepmasa, uHmezpasa.

Bupychble 3a0osieBaHus uyenoBeka, ®KMBOTHbIX, pactenuit. CIIN, COVID-19, couunanbHbie u
MEUIIMHCKUE TPOOIEMBI.

buoungopmamuxa: ummeepayus u amanuz oOoavuwux maccugos («bigdatay) cmpykmyprvix
ouonocuueckux oanmvix. Hanomexmonocuu 6 ouonocuu u meouyume. Ilpocpammupyemvie @ynkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpanuu
[optpetsr: H.K. Konsuos, JI.W. UBanoBCcKui.
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Tabmuuer u cxemsl: «buocunres 6enka», «I'eneTnueckuii koay, «Bupycs», «baktepuodarmy.
[pakTudeckas pabora «Co31aHnue MOJICIH BUPYCay.

Tema 8. ZKu3HeHHBbIH LUK KJIETKH

Knerounsrii nuki, ero nepuoasl u peryasius. Marepdaza u muto3. OcoOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdaze. I[logrotoBka  KiIeTkM K JeneHuto.  [IpecHHTEeTHYEeCKUit
(MOCTMUTOTUYECKHUIT), CHUHTETUYECKUH U TOCTCUHTETUYECKUH (IIPEMUTOTHYECKUI) MEpPUOJIbI
uHTEep(ha3bl.

Martpuunsiii cunre3 JJHK — permkanus. puanuns! perumkannn JJHK: xommnementapHOCTS,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTHNapauielbHOCTh. Mexanusm perumkanun JHK. Xpomocomsl.
Crpoenue xpomocoMm. Temomepsl U TegoMmepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapHUOTHII.
JIUTIoUTHBIN ¥ TaIuTIOUAHBIA HA0OpBI XpoMocoM. ['oMoornyHbie XpoMOCcOoMBI. [10710BbIe XpOMOCOMBEI.

Henenue kieTku — MuTo3. CTaguu MUTO3a U MPOUCXOJSAIINE B HUX IPOLECCHl. TUIBI MHUTO3a.
Kapuokunes u mnurokunes. buonormdeckoe 3HaueHue MuTo3a. Perynsuuss MUTOTHYECKOTO IUKIa
kieTku. [Iporpammupyemas kietodHasi rubelb — aronTos.

Knerounoe smapo, xpomocombl, (yHKIMOHaJIbHAs TE€HOMUKA. Mexanuzmvl nponugepayuu,
oughgepenyuposxu, cmapenus u ecudbenu riemox. «l{ugposas rknemka» — Ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu
Tabmuupl u cxeMbl: «KW3HEHHBIH UK KIETKW», «MuTo3», «CTpoeHue xpoMocomy, «Perumkarus
JAHK».
OO0opyioBaHKE: CBETOBOW MHUKPOCKOT, MEKpOTIpenaparsl: « MUTO3 B KJIETKaX KOpEIIKa JTyKay.
JlaGoparopHas paboTa «3yueHne XxpoMocoM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabGota «HabmioneHue MHTO3a B KIIETKaX KOHUMKA KOpelIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenue n pyHKUMM OPraHU3MOB

buonorudeckoe pazHooOpazue opranu3mMoB. OTHOKIETOYHBIE, KOJIOHUATbHBIE, MHOTOKJIETOUYHbIE
OPraHu3MBbl.

OCOOCHHOCTH CTPOCHHUS U KU3HEICATCIbHOCTH OJHOKICTOYHBIX OpraHu3MoB. bakrepun, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, pyrue NpoTUCThl. KoMoHHaNbHBIE OpraHU3MBIL.

B3anmocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. [KaHW, OpraHbl MU CHCTEMbl OpPraHOB.
OpranusM Kak enuHoe 1enoe. ['omeocTtas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTelIbHAs, IMOKPOBHAs, IMPOBOJAIIAS,
OCHOBHas, MexaHuueckas. OcoOEHHOCTU CTpOoeHUus, (PYHKIMH M PACIONOKEHHUS TKaHEH B opraHax
pacTeHui.

TkaHu XKHBOTHBIX M 4Y€lIOBEKAa. THIIBI JKMBOTHBIX TKAHEH: SMUTEIHaIbHAs, COCOUHUTEIbHA,
MbllieyHasi, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKIMUHA W PpACMONIOKEHHS TKaHEeW B OpraHax
’)KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE U T€HEpATUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBbl OpPraHOB
JKUBOTHBIX U YeJoBeKa. @YHKIIUHM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3zMoB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbl COEAMHEHUS] KOCTEH.

JIBuKeHHe OpraHu3MoB. [[BHKEHHE OJHOKJIETOYHBIX OPTaHM3MOB: aMEOOHMIHOE, KTYTUKOBOE,
pecHu4HOE. JIBM)KEHME  MHOTOKJIETOYHBIX pACTEHUW: TPONU3MbI M  HacTuW. JIBrxeHue
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MHOTOKJICTOYHBIX XMUBOTHBIX M YeJIOBEKa: MbIlieyHas cuctema. Pednexc. CkeneTHbIe MBIIIIB U UX
pabora.

[Iutanue opranu3zmoB. I[lorionmieHre BOJABI, YIJIEKUCIONO ra3a M MHUHEPAIBbHBIX BELIECTB
pactenusmu. [Iutanue >KUBOTHBIX. BHYTpHUIOJIIOCTHOE M BHYTPUKIETOUHOE muileBapeHue. [lutanue
MMO3BOHOYHBIX JKMBOTHBIX. OTHENbl TNHIIEBAPUTEIBLHOTO TpakTa. [luieBapuTenbHbIC KEJe3bl.
[InmeBapurenbHas cuCTEMa 4eI0BEKa.

Hpixanue opranu3moB. Jlpixanue pacteHuid. Jpixanue >xuBOTHBIX. Juddy3us razoB uepes
MOBEPXHOCTh KJeTku. KoxkHoe papixaHue. /[lpixaTenbHass mnoBepxXxHOCTh. JKabGepHoe u JErouyHoe
npIXaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. J{pIXaTenpHas cHCTeMa YeloBeKa. MexaHu3M BEHTUJISIINN JIETKUX Y
MITUIl ¥ MJIEKOTIUTAIOMUX. Perymsius npixanus. JprxareabHbie 00BEMBI.

TpancnopT BENECTB y OPraHU3MOB. TPAaHCIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBEeHOCHAsi cHCTEMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepjle, KpOBEHOCHbIE cOCynbl U KpoBb. Kpyru KpoBooOpalieHus. IBOIIOIMOHHBIE
YCIIO)KHEHHSI CTPOCHHS KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX JKHBOTHBIX. PaboTa cepama u eé
peryJsius.

Beinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenne y uBOTHbIX. COKpATUTENIBHBIE
Bakyonu. Opranpl BeieneHus. OuibTparus, cekperus W oOpaTHOE BCACHIBAHUE KaK MEXaHU3MBI
paboTel opraHoB BbiAeneHUs. CBs3b MOJIOCTH TelNa C KPOBEHOCHOM M BBIICIUTEIBHON CHCTEMaMH.
Boigenenue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku. CrpoeHue u (QpyHKIMOHHpOBaHHE
He(pona. OOpazoBaHUE MOUYH Y YEITOBEKA.

3ammTa y OpraHu3MoOB. 3alluTa y OJHOKICTOYHBIX OpraHu3MoB. Cropbl OaKTEpHWl W ITUCTHI
NpOoCTEeUINX. 3alnTa y MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpeacTtBa MacCUBHOM M XUMUYECKOM
3auThl. ODUTOHLIMIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IPOW3BOJAHBIE. 3alluTa OpraHu3Ma OT
Oosezneil. iMMmyHHas cucreMa 4denoBeka. KileTouHbIN W ryMOpaibHBI UMMYHHUTET. Bposkn€HHBIN 1
MpHOOpeTEHHBIN crienupuyecknii IMMYHUTET. Teopus KIOHaNbHO-CeleKTUBHOTO umMmyHuTeTa (IL.
Opmux, ®.M. bepuer, C. ToneraBa). BocmamurenbHbie OTBETHI OpPraHu3MoB. Poib BpOXIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUH.

PazgpaxkuMocTs U perymsiust y opraHu3MoB. PaznpakuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxuMocCTh M peryisiuus y pacreHuil. POCToBble BelecTBa U X 3HAYCHUE.

HepBHas cucrema u peduiekTopHast perynsuus y XKUBOTHbIX. HepBHas cuctema u €€ OTHeNbl.
OBOJIIOIIMOHHOE YCJI0)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y KMBOTHBIX. OTAENbI TOJIOBHOIO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas ayra. besycioBHbie U yCIOBHbBIE peIeKCHI.

I'yMopanbHas perynasiuds M SHAOKPUHHAas CHCTeMa JKUBOTHBIX U 4esoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBS3b HEPBHOU U DHIAOKPUHHOU
cuctem. [‘unoranamo-runoduzapuas cucrema. JleMoHCTpaun

[Toptper: N.I1. I1aBnoB.

Tabmumer u  cxembl: «OAHOKIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimue», «Opranbl HBETKOBBIX pacTeHUiD», «CHCTEMBbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacteHui», «KOpHEBbIE CHUCTEMBI»,
«Ctpoenne crednsa», «CTpoeHHe TUCTOBOW MIACTUHKMY», «TKaHU >KUBOTHBIX», «CKEleT 4eTOBEKay,
«IIumeBapurensHas cucteman, «KpoBeHocHass cuctemayn, «JlpixarenbHass cucremayn, «HepBHas
cucteMay, «Koxay, «MpbleyHas cuctremay, «BoinenutenbHas cuctemMay, «OHIOKPUHHAS CHUCTEMay,
«Ctpoenne Mbiib, «UMMmyHuter», «KumeyHonosocTHbie», «(CxemMa NUTaHUS pPACTCHUID,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapb», «CTpOeHHE IUIaHAPUN,
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«BHyTpeHHee cTpoeHHe T0KIeBOro YepBs», «HepBHas cucrema poidy», «HepBHas cucreMa JISTYIIKHY,
«HepBHas cucrema mnpecMmbikatouuxcs», «HepBHas cucrema nTun», «HepBHas cucrema
MIIeKOMUTamuX», «HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparbl TKaHEeW, pPaKOBUHbI MOJUIIOCKOB, KOJUJIEKLIMHM HACEKOMBIX, HIJIOKOXKHUX, >KHUBbIE
9K3EMILUIAPbl KOMHATHBIX PACTeHHMH, repOapuu pacTeHM pa3HbIX OTIENIOB, BIJIAXKHBIE IIperaparbl
KUBOTHBIX, CKEJETHl TO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX JXHBOTHBIX, CKEJET 4YelIOBEKa,

o0opyJoBaHue Ui AEMOHCTpAIMd TMOYBEHHOTO W BO3AYIIHOTO NHUTAHUS PACTEHUH, pacUICTICHUS
KpaxMaja U OeNnkoB MoJ JAeicTBHeM (epMEHTOB, 0OOpylOBaHUE Uil JIEMOHCTPALMM OIBITOB IO
M3MEPEHHUIO JKU3HEHHON EMKOCTH JETKUX, MEXaHW3Ma JIbIXaTeIbHBIX JBUKEHHH, MOJICIIM TOJIOBHOTO
MO3Ta Pa3TUYHbIX )KHBOTHBIX.

JlabopaTopHas pabota «M3ydeHune TkaHel pacTeHUN.

JlabopaTtopHas pabota «M3ydeHue TkaHel )KUBOTHBIX).

JlabopaTtopHas pabota «M3ydeHne opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMBl pa3MHOKEHHUSI OpPraHU3MOB: Oecroyioe (BKJIIOYasi BETETAaTUBHOE) W IMOJOBOE. Buibl
0€ecI0JI0ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHHUE.

[TosmoBoe pasmuoxenue. [lonoBeie kieTku, unu ramerel. Menos. Ctagun Meio3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbIcil MeH03a U TIOJIOBOTO mporecca. Meio3 u
€ro MEeCTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe passutue. ['amerorene3 y >KMBOTHBIX. [losioBbie kenespl. OOpa3oBaHue H
pa3BHUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJI0BbIX KIETOK.

OmnonoTBopeHre M SMOpHOHANBHOE pa3BUTHE JKUBOTHBIX. (CrnocoObl OIJIOJOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [laprenorenes.

WnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoecenes — 00na u3 enasuvlx npobaem smopuonoeuu. Konyenyus mopghocenos u
mooenu mopghocenesza. Ctaauu YMOPUOTEHE3a )KUBOTHBIX (HA mpuMepe JarymkH). Jpoonenue. Turbl
npoOneHus. [lemepmunuposantnoe u HeOepMuHuposannoe opobaenue. bracmyna, munwi Onacmyi.
Oco0eHHOCTH JPOOIEHUS MIIEKOITUTAIOUINX. 3apO/IbIIIEBbIC TUCTKU (TacTPyIIsLus). 3aKiIajKa OpraHoB
W TKaHEeW M3 3apOJbIIIEBbIX JUCTKOB. B3anMmHOE BIUsSHUE dYacTeldl pa3BUBAIOIIETOCS 3apojbllia
(oMOpHoOHaIbHAsT MHAYKLKA). 3akiajka IJIaHa CTPOCHHUS JKMBOTHOTO KaK pe3y/bTaT HMepapXUdecKUux
B3aUMO/ICHCTBUII reHOB. BnusiHue Ha 3MOpHOHAIbHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAIOIIEH
CpeIbl.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanbHbIl mepuos. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ MmeramMopdo3oM y 6eCrIO3BOHOUYHBIX U TO3BOHOYHBIX )KHBOTHBIX. broornueckoe 3Ha4eHHE
MPSIMOTO U HETIPSMOT'O Pa3BUTHS, UX PACIIPOCTPAHEHUE B MpUpoje. THUIlbl pocTa )KUBOTHBIX. DaKTOPbI
PETyIAIMU POCTa KUBOTHBIX M ueioBeka. CTaauu MOCTIMOPHOHATBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHoxeHne u pasButue pacteHuil. ['ameropur u cnopodpur. Meio3 B KU3HEHHOM IHKIIE
pactenuii. O6pa3oBaHue ciop B mpoiiecce Meio3a. ['amerorenes y pacTeHHiA.

Om010TBOPEHNE U Pa3BUTHE PACTUTENBbHBIX OPraHU3MOB. [[BOMHOE OMIIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii. O6pa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisii OHTOT€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu
[optpetsr: C.I'. HaBamun, X. [lIneman.
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Tabmuuer u cxembl: «BereraruBHoe pa3MHOXKeHHE», «TuIbl 0ecrnoyioro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHUJIOMOHAb», «Pa3MHOKeHHE 3BIUIEHBD), «Pa3smMHOXKEHUE TUIpbD, «Meio3y,
«XpomocoMbl», «l'amerorenes», «CTpoeHHE SIMLEKIETKH U crepMmaro3ouaa», «OCHOBHBbIE CTaauU
oHTOreHesa», «lIpsmoe u Henpsmoe paszButue», «Pa3Butne malickoro xyka», «Passurue capanum»,
«Pa3Butne nArymkm», «/BoliHO€ OIUIOJOTBOpPEHHE Yy IBETKOBBIX pacTeHui», «CTpoeHue CceMsH
OJHOJOJIBHBIX M JABYIOJIBHBIX PACTCHMI», «KM3HEHHBIM LUK MOPCKOM KamycTbl», <« KW3HEHHBIN
LUK MXay, « KHU3HEHHBIN TUKJI NalOPOTHUKAY, «KM3HEHHBIN HUKI COCHBI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIIpenapaThl SIMLIEKIETOK W CHEepPMAaTO30MJIOB,

MoJienb «L{UKIT pa3BUTHUS JISATYIIKNY.
JlabopaTtopHast pabota «M3ydeHue CTpOeHUsI MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTax.

IlpakTueckas paGoTa«BbIsiBIeHHME NPU3HAKOB  CXOJACTBA  3apOJIbllIEll  MMO3BOHOYHBIX

JKUBOTHBIX».
JlabopaTtopHas pabota «CTpoeHHEe OpraHOB Pa3MHOKEHHS BBICIIINX PACTCHHII.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M HI3MEHYHMBOCTH OPraHU3MOB

WcTopus cTaHOBNIEHUS M pa3BUTHS T'€HETUKH Kak Hayku. PadoTsl I'. Mennens,

I'. ne ®puza, T. Moprana. Posip oTedecTBeHHbIX Y4YEHBIX B pa3BUTHU TeHeTuku. Paboter H.K.
Konbenosa, H.M. Basunosa, A.H. benozepckoro, I'./[. Kapneuyenko,
10.A. ®unumuenko, H.B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TIOHATUSA U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, AJUICJIBHBIE T€HBI,
aIbTEPHATUBHBIC INPU3HAKH, JTOMHUHAHTHBIM M PELIECCUBHBIN IMPHU3HAK, FOMO3HMIOTa, IE€TEPO3UTOTa,
qucTas JUHUS, THOpuAbl, TeHoTun, (eHoTtun. OCHOBHBIE METO/bl T'€HETHKHU: TMOPHUIO0JIOrHUYECKHUH,
LHHUTOJIOTUYECKHI, MOJICKYJIAPHOT€HETUUECKHIA.

JdemoHcTpauuu
[Toptpersr: I Menaenb, I. ne ®puz, T. Mopran, H.K. Koasuos, H.M. Basunos, A.H.
benozepckuii, I'. /1. Kapneuenko, FO.A. ®dununuenko, H.B. Tumodees-Pecockuii. TaGmauIbl 1 CXeMBI:
«MeTobI TeHeTHKNY», «CXeMbl CKpPEILIUBAHUSD.
JlaGoparopHas paboTa «/po3oduiia kak 00bEKT FreHETHUECKUX UCCIET0BAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBpiii 3ak0oH MeHIens — 3aKOH eIuHooOpasusi THOPHIOB
neporo mnokoJsieHus. [lpaBuno nomuHupoBanus. Bropoil 3akoH MeHzenss — 3aKOH paclerICHUs
npu3HaKoB. [[uTosornueckre 0CHOBBI MOHOTHOPHUIHOTO CKpEIMBaHM. [ HTTOTE3a YUCTOTHI TaMET.

AHanuzupyrolee ckpeuuBanue. [IpomexyTouyHslid XapakTep HacinenoBaHus. PacuierieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. TpeTtuil 3akoH MeHenss — 3aKOH HE3aBUCHUMOTO HAacleOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPHUIHOTO CKPEIUBAHUSI.

CuerieHHoe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CuenieHHOe HaclelI0BaHUE
T€HOB, HAPYILICHHE CLIETUICHUS] MEX 1y TeHaMH. XPOMOCOMHAs TEOPHUS HACIIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBI MEXaHU3M ONpEAENeHUs ToJia. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMorameTHbIi 1 rereporaMmeTHbIi 1oji. ['eHeTndeckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnengoBanue npu3HakoB, CLIETUIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cuctema. [lneoTponus — MHOKECTBEHHOE JCICTBUE TeHA.
MHoxecTBeHHbIN aienu3M. BzauMoieiicTBrue HeayuielnbHbIX reHoB. KoMimieMeHTapHOCTh. Dnucras.
[Tomumepust.
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['eHeTHyUeCKUil KOHTPOJb Pa3BUTHS PACTEHUH, )KMBOTHBIX M YeNIOBEKa, a TaKkKe (PU3MOIOTHYECKUX
MPOIIECCOB, TMOBEICHHUS W KOTHUTUBHBIX (QYHKIMHA. ['eHeTMdyeckne MeXaHW3Mbl CHUMOMOTEHe3a,
MEXaHU3MBbI B3aUMOACHCTBUS «XO3MH — Mapa3uT» U «X03IUH — MUKpPOOHOM». | eHeTn4YecKne acieKThl
KOHTPOJISL 1 U3MEHEHHS HACJIEACTBEHHON MH(POPMAIIH B MMOKOJCHHUAX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu
[Toptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxembl: «llepBbiii u BTOpO#l 3akoHbl Menpenst», «Tperwit 3akoH Mennuens»,
«AHanuzupymouee ckpeuuBanue», «HemonHoe noMuHupoBaHue», «ClLEIUIEHHOE Hacael0BaHue
MpU3HAKOB y Apo3o¢uib», «['eHernka monay, «Kapuotun wyenoseka», «Kapuortun apo3oduiisn,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJIENU3M», «B3auMoIeiCTBUE T€HOBY.

O6opynoBaHue: MOJAENb JJi JEMOHCTPAallMd 3aKOHOB €IMHOO0Opa3usi TUOPHUIIOB TIEPBOTO
IIOKOJIEHUS W PpACIICIUICHUS IPU3HAKOB, MOJENIb Ui JEMOHCTpPAllMd 3aKOHa HE3aBHCHMOIO

HaCJIEIOBAaHUSI MPHU3HAKOB, MOJENb JJs JEMOHCTPALIUM CLEIJIEHHOIO HACJEeJI0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

[IpakTnueckas pabora «/3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO CKpELIMBAHUS y
TPO30(UITBD».

[IpakTnueckas pabora «M3ydyeHue pe3ynbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(UIBD).

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBrue reHoTuna u cpeapl npu GopmMupoBaHuu peHoTuna. Mi3sMeHInBOCTh MPU3HAKOB.
KadecTBeHHBIE W KOJIMYECTBEHHBIC TpPHU3HAKA. BHIBI HM3MEHUMBOCTH: HEHACIEJACTBEHHAs W
HacJeACTBECHHAA.

MoaudukanmoHHass W3MEHYHBOCTh. Poib cpembl B (OpMUPOBaHMH MOAU(PUKAIMOHHON
n3MeHunBocTH. Hopma peakmuu npusHaka. BapuanuoHHbId psn W BapuanwoHHas KpuBas (B.
Horanncen). CoiicTBa MOIM(PUKAITMOHHOW W3MEHUYHUBOCTH.

I'enotnmnueckass  uM3MeHYHMBOCTH. (CBOWCTBAa  TI'€HOTHIIMYECKOM  HM3MEHUMBOCTH. BHanl
T€HOTHITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIllMOHHAS.

KomOunatuBHass W3MEHYMBOCTh. Melo3 W TMOJIOBOM TIpOIlleCC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. POJb KOMOMHATHBHOW WM3MEHYMBOCTH B CO3JJaHUM TEHETUYECKOTO pa3HOOOpasws B
npezenax oJHOTO BUJA.

MyranmonHass W3MEHYHMBOCTh. BuHIbl MyTauMii: TeHHbIE, XpPOMOCOMHbBIE, TE€HOMHBIE.
CrioHTaHHblE ¥ HHIYLHUPOBAaHHBIE MyTallMU. SlAepHblE M LUTOIIA3MaTUYECKHE MYTAllHH.
ComaTuueckue U MojioBble MyTaluu. [IpudrHbBl BOBHUKHOBEHUS MyTanuil. MyTareHsl U UX BIHSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Mpolecca. 3aKOH T'OMOJIOTUYECKUX pAJIOB B
HacnencTBeHHo# u3menunBocT (H.U. BaBunos). BHesnepHas H3MEHYHBOCTh U HACIEACTBEHHOCTD.
Onuzenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 8 HACIe008aAHUU U UBMEHYUBOCMU
G eHomunuyecKux npu3HAaKos8 y OpeaHu3Mos.

JdeMoHcTpanuu
IMoptpersr: I'. ne ®pus, B. Moranncen, H.M. BaBunos.

TaGnuue! u cxemsl: «Buasl u3MeHUMBOCTHY, «MoIudHuKalMoOHHass U3MEHYHBOCThY, «KoMOMHAaTUBHAS
U3MEHYMBOCTBY», «Melo3», «OmnonorBopenue», «l'eHeTnueckue 3abosieBaHUs uenoBeKay, «Bujusl
MYTaLH.

OOGopynoBaHue: >kKMBble U TrepOapHble SK3eMIUIIpbl KOMHATHBIX pAacTE€HHUH, pPHCYHKU

(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMHU U3MEHYHBOCTH.
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JlaGoparopnas pabora «lcciaenoBaHnue 3aKOHOMEPHOCTEH MOIM(MHKAMOHHOW M3MEHYMBOCTH.

[TocTpoeHne BapuallMOHHOTO psiia ¥ BApUALIMOHHON KPUBOW».
[pakTudeckas paborta «MyTtanuu y 1po30Quiisl (Ha TOTOBBIX MUKPOTIPENaparax).

Tema 14. I'eneTnka yejioBeka

Kapuotun yenosexka. MexayHapo/Hasi mporpaMmma HCCI€IOBaHUsS FeHOMa 4ejloBeKa. MeTobl
M3yUYeHHs TCHETHKH YeJIOBEKA: IreHeaJOrHIeCcKui, ONM3HEOBBIN, IUTOTCHETHYECKHM, TTOMYIISIIMOHHO -
CTaTHUCTUYECKUH, MOJIEKYJIIPHO-T€HETUYECKH. CoBpemenHoe oInpe/esieHue reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TI'€HOTUIIMPOBaHME, B TOM uuciae ¢ nomompro [IIP-ananmu3a.
HacnenctBennsie 3a0osieBaHusi yenaoBeka. ['eHHbIE U XpOMOCOMHBIE 00Jie3HU uenoBeka. boiesHu c
HACJIEICTBEHHOM IPepacrooKEeHHOCThI0. 3HaUYeHNEe MEAUIIMHCKON TeHEeTUKU B MPEJOTBPAIEHUH U
JICYEHUHU TEeHEeTHYeCKuX 3aloyieBaHMH  4YeloBeKa. MEIUKOreHETHUYECKOEe KOHCYJIbTHPOBAHUE.
CrBosoBble KieTKU. [IoHATHE «T€HETUUECKOTo rpy3a». ITHUYECKHE acleKThl UCCIeI0BaHul B 00IacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTopsl MOBBIIMIEHHON UYYBCTBUTEIBHOCTH 4YelOBEKa K (PU3NYECKOMY U
XMUMHUYECKOMY 3arpsi3HEHUI0 OKpYXKarollel cpepl. ['eHeTnyueckas nmpeapacnosioKeHHOCTh YeloBeKa K
MATOJIOTUSIM.

JdeMoHcTpauuu

Tabmuupr u cxembl: «Kapuotum uyenoBeka», «MeTOapl HM3ydeHHUS TEHETUKH YEIIOBEKay,
«I"eneTnyeckue 3a001€BaHUS YCTOBEKAY.

[IpakTtrueckas pabota «CoCTaBlICHHE U aHAINU3 POAOCIOBHOM.

Tema 15. CeJsiekuiusi OpraHu3sMoB

JloMecTukanus U cenekuus. 3apokIeHUe celeKIuu U nomectukanuu. Ydyenue H.M. BaBuiiosa o
IleHTpax TPOUCXOXKIACHUS M MHOTOOOpa3usi KyJbTYPHBIX pacTeHUW. Posib ceneknuu B CO3MaHUH
COPTOB pacTeHHUH M TOPOJ KUBOTHBIX. CopT, Mmopoja, mTamMM. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HacaeacTBeHHOM n3aMenunBoctu H.M. BaBuioBa, ero 3naueHue s CEeIeKIMOHHON pabOTHI.

Metoapl ceneKIMOHHOM paboThl. VCKycCTBEHHBIH OTOOp: MAacCOBBIH M WHIWBHIYAJIbHBIN.
Otanbl KOMOMHAITMOHHOW cejleKuuu. McmblTaHue mnpousBoauTeneld mo moToMcTtBy. OTOOp Mo
TE€HOTHITY C TIOMOIIBIO OLIEHKU ()eHOTHUIIAa IOTOMCTBA U OTOOP MO I'€HOTHITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJEKIMOHHON padoThl. PaananvnoHHBIA U XUMHYECKUN
MyTareHe3 Kak HICTOYHHUK MYTalli y KyJbTypHBIX (hOpM OpPraHHU3MOB.

Hcnonb3oBaHre T€HOMHOTO pEAAKTHPOBAaHUS U MeToAoB pekoMOmHaHTHbIX JJHK mna momydenus
HCXOJIHOTO MaTepuaa JJis CEICKIUU.

[Tonyuenue nonuruionoB. BuyTpuBuaoBas rubpuansanus. bin3kopoacTBEeHHOE CKpEIIMBaHUE,
uin MHOpuAMHT. HepoJacTBeHHOE CKpelMBaHUE, WM ayTOpuIuHT. ['eTepo3uc u ero mNpUYUHEIL.
Hcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas rubpugusanus. [Ipeomonenue Oecriioaus
MEXBUJIOBBIX THOPUAOB. JIOCTHKEHUS CEJEKIIUU PACTCHUM U KUBOTHBIX. «3€1EHAS PeBOIIOYULY.

CoxpaHeHHe M U3y4yeHHE I'eHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX AUKUX POIUYEH

UL CO3JaHUA HOBBIX COPTOB U l"I/I6pI/II[OB CEIIbCKOXO03SHCTBEHHBIX KYJIbTYP. Hsyquue, coxparneHue u
ynpaejieHue ceHemudecCKumu pecypcamu CeNbCKOXO3SUCMBEHHBIX U NPOMbBLCIIOBBIX IHCUBOMHBLX 6 YEJIAX
YAyduLteHus cyuecmseyroumux u CO30aHUSI HOBLIX I’lOpOO, JUHUL U Kpoccoe, 6 mom yucie C npumMeHeHuem
COBPEMEHRHbLX Memooos HA)Y4YHbLX uCCﬂe()OGGHMﬁ, nepe()oeblx uoeti u nepcneKmuBHblx MEexXHON02UL.

JdeMoHcTpanuu
IToprpersi: H.W. Basunos, W.B. Mwuuypun, I'./l. Kapneuenko, ILII. Jlykesnenko, b.JL
Acrtaypos, H. bopnoyr, /I.K. benses.
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Tabmuuper u cxembl: «LIeHTpBI TPOMCXOXKAEHUS M MHOT00Opa3usi KyJIbTYPHBIX DPAaCTECHHID»,
«3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHOW W3MEHUYMBOCTHY», «MeETOapl CeneKkuumy,
«Otnanénnas rudbpuan3anusy, «MyrareHesy.

JlabopatopHas pabora «l3ydeHne COpPTOB KYJIbTYpPHBIX pACTeHHMA U TOPOJ JIOMAIIHUX
AKUBOTHBIX».

JlaboparopHas pabora «/3ydeHne MeTo0B CeNEKIIUN PACTCHUI.

[Ipaktuyeckas padorta «[IpuBHBKa pacTeHUI.

OKCKypcusi«OCHOBHbIE METO/bl U JOCTHXKEHUS CEJIEKIMM PACTEHUHM M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIN Yy4acTOK, B TEMJIUYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BMOTEeXHOJ0THA U CHHTETHYECKAA OHO0JI0r U

OOBEKThI, HCMOJb3yeMble B OHOTEXHOJIOTMHM, — KIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTraHU3MBbI, UX XapaKTePUCTUKA. TpaauilMOHHAs OMOTEXHOJIOTHS: XJeOOIMeueHue, MoJydeHne
KHCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJIEHE. MukpoOHOoIOTHUECKHI CHHTE3. OOBEKTHI

MHKPOOHOIOTHIECKUX TeXHOJIOTHH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3annie TEXHOJIOTHI M MHCTPYMEHTOB IICJICHANIPABIEHHOTO M3MEHEHHS M KOHCTPYHPOBAHUS
T€HOMOB C IIETBI0 TIOJIYYCHHsI OPraHU3MOB M MX KOMIIOHEHTOB, COJIEP)KAIIUX HE BCTPEUAIOIIHECs B
MpUPOJIe OMOCHHTETUYECKHE TYTH.

Knerounass wnxkenepus. MeToabl KyJabTypbl KJIETOK M TKaHEW pAaCTEHUH M >KUBOTHBIX.
KpuoGanku. Comarnueckas THOpuAM3aluds W COMATHYECKUUA HMOpuoreHes. lcmonp3oBaHue
rariouJIoB B CEJIIEKUUM pacTeHuud. [lomyuenue MOHOKIOHANbHLIX anmumen. HMcnonvsosanue
MOHOKJIOHANbHBIX U  NOMUKIOHANbHBIX anmumen 6 meouyuHe. VICKYCCTBEHHOE OILIOJOTBOPEHHE.
PexoHCTpyKIMA SHLEKIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOJ TpPaHCIUIAHTAIMM SAEP KIETOK.
Texnonozuu 0300posIeHUs, KYIbMUSUPOSaHUs u MUKDOKIIOHANLHO20 ~ PA3MHONCEHUSL
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsi M TE€HHas WHXKeHepHus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYMPOBAHUE
pekomOunantabix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHOKEHUS W TIEPCIICKTUBBI
XPOMOCOMHOM U T€HHOH MH)KEHEPUU. DKOJIOTHUECKHUE U AITUYECKUE TPOOIeMbl FTeHHON MH)KEHEPHUH.

Menumunckue OuotexHojoruu. Iloctrenomuas tudpoBas memuiuHa.  [1IP-aumarnocruka.
MeTaboOMHBIN aHaIN3, FTEHOLIEHTPUYECKUN aHAIN3 MPOTeOMa YeIOBeKa ISl OLIEHKH COCTOSIHUS €ro
310poBbs. Vcronb30BaHre CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-OuouHxeHepus s
pa3paboTku (pyHIaMEHTAIbHBIX OCHOB MEIULMHCKUX TEXHOJIOTHH, CO3/aHUSA KOMIUJICKCHBIX TKaHEH
COUETaHMEM TEXHOJOTHi TpéxMmepHOTro OuompuHTHHra u ckaddonauHra s pelieHdus 3a7ady
MEePCOHANN3UPOBAHHOW METULIUHBI.

Coznmanue BEKTOPHBIX BakKIMH C IeNbl0 00ecrnedyeHus KOMOWHUPOBAHHOW 3allUThl OT
Bo30yauteneit OPBU, ycraHOBIeHHE MOJEKYISApHBIX MeXaHU3MOB (yHkunoHupoBanus PHK-
COJIep>KaluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIE 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoncTpanuu
Tabmumer 1 cxembl: «VCroib30BaHHE MHUKPOOPTAHH3MOB B MPOMBINIJICHHOM MPOW3BOICTBEY,
«Krnerounas unxeHepus», «'eHHAs UHXEHEPUS.
JlaboparopHas paboTa «/3yueHne 00bEKTOB OUOTEXHOIOTHUI.

IIpaktuyeckas padora «IloyueHre MOJIOUHOKHUCIBIX MTPOIYKTOBY.
Okckypeusi «buoTexHONOrus — BaKHEWIIas IMPOU3BOAUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».
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11 KJIACC Tema 1.3apo:xaeHue U pa3BuTHe 3BOJIOIUOHHBIX MIPEACTABIEHUI B OMOJI0THHI

OpomoumonHas Teopuss Y. JlapBuna. [lpeanochuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U
Hay4dHas aearenbHocTh Y. /lapBuHa.

JBukymue cuiibl 3BoJouuu BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTb Pa3MHOXKEHUS
OpraHu3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, OOppOa 3a CYIIECTBOBAaHHME, €CTECTBCHHBIH W
HCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckoi Teopun sBomronmu (CTD). HeirpampHas Teopus HBOJIOIHH.
CoBpemeHHasl HBOJIIOLIMOHHAS OWOJIOTHs. 3HAUYE€HUE DSBOJIOLUUMOHHON Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JleMmoHCTpauuu

[Toptpetsr: Apucrotens, K. Jlunnei, XK.b. Jlamapk, 3.K. Cent-Unep, K. Kroswe, Y. lapBus,
C.C. Yerepukos, U.U. [lImansraysen, Jx. Xonnein, [1.K. benses.

Tabmuis! u cxembl: «Cucrema xxuBoil mpupoasl (o K. Jlunuero)», «JlecTHuIa )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m (POPMUPOBAHUS TMPHUCIIOCOONICHHN Yy PACTEHHH U JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsuna», «Haxonku Y. JapBunay, «Dopmsr
060pbOBI 3a cymiecTBoBaHue», «lloponsl romy6ein», «MHoOroobpazue KyabTypHBIX (OpPM KammycCTbD»,
«ITopoapl JOMaNTHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHA0OB (1o Y. [lapsuny)», «Cxema
COOTHOIIEHHUS JIBXKYIIMX CHJI 3BOJIOLUUNY», «OCHOBHBIE IIOJIO)KEHUS CHHTETUYECKOM Teopuu
SBOJTIOLIUI.

Tema 2. MUKPOIBOJTIONUSA H €€ pe3yabTaThl

[Momymsiust Kak sJIeMeHTapHas enauHuna SBoironud. COBpeMEHHBIE METOJABI OIEHKH T'eHETHYECKOTrO
pazHoOOpas3uss ® CTPYKTYpbl momynsiwid. I3MmeHeHue TeHOo(OHIA TMOMYJSIMA KAk dJIEMEHTapHOE
SBOTIOITMOHHOE SBJICHUE. 3aKOH TeHeTHndecKoro pasHoBecws Jx. Xapmu, B. BaiinOepra.

OneMeHTapHble (aKTOPBl (ABIKYIINE CHIIBI) AIBOMIONUH. MyTannoHHBINH mponecc. KomOnHaTHBHAS
M3MEHYMBOCTH. J[peiid) reHoB — ciywaiiHble HEHalpaBJIEHHBIE W3MEHEHHsI YacTOT ajUlelied B ITOMYJISIHAX.
Db ekt ocHoBatens. Ippexm 6ymuLiounozo copaviuka. CHUNCEHUE 2eHemMULecK020 pazHooOpasus: NPUdUHbl
u cnedcmeus. Ilpossnenue s¢pghexma Opetigha 2enos 6 6orvuux u marvix nonyiayusax. Murpanuu. U3omsmus
MIOIYIIANNN: Teorpadudeckas (IpoCcTpaHCTBEHHAs ), OHOIOrnyecKas (penpoyKTHBHAS).

EctecTBennsIii 0T00p — HAMIpaBISIONIMA (GakTOp IBOTONUH. DOPMBI €CTECTBEHHOTO 0TOOpa: ABMKYIIUH,
CTaOMIM3UPYIOMNH, pas3peBaomuil  (qu3pynTuBHbIi). [lomoBoit oTOop. Bo3HWMKHOBEHHWE ¥ JBONIONHA
COIMAITLHOTO MTOBE/ICHHUS KUBOTHBIX.

[TprcnocobIeHHOCTh OPTaHU3MOB KaK pe3ysibTaT MUKPOIBOIIOINK. BOSHUKHOBEHUE MPHUCIIOCOOICHUH Y
opranu3mMoB. ApomMop(ho3bl U HuarnoaAanTanuu. [IpuMepsl MPUCTIOCOOICHHUH Y OPraHu3MOB: MOP(HOIOTHYECKHE,
¢usnonornyeckue, OHOXUMHUYECKHE, MTOBeNeHY ecKrue. OTHOCUTENLHOCTD MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Buja, ero kputepuu M CTpyKTypa. BumooOpasoBaHWe Kak pe3yibTaT MHUKpPOIBOMIONMH. M3omsuus —
KIoueBor  (aktop  BuaooOpaszoBaHus. IlyTH W cnocoObl  BHUI0OOpA30BaHUsS:  AJUIONATPHUCCKOE
(reorpaduueckoe), cummaTpudeckoe (IKOIOTHYECKOE), «MTHOBEHHOE» (TIONHILTOUIU3AINS, THOPHIN3AINs).
JITUTENBEHOCTE 3BOJTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMHUPOBAHHUS OUOTOTHIECKOr0 Pa3HOOOpa3usl.

Pone  SBONIOIMOHHOW OWoONMOrMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs OHOpa3sHOOOpas3usl.
MUKpPO3BOIIOLHS ¥ KOIBOJIOIHS MAPa3UTOB U UX XO35EB.

Mexanu3mbl HOpMUPOBaHUS YCTONYMBOCTH K aHTUOMOTHUKAM M CIIOCOObI OOPHOBI ¢ HE.

JleMoHCTpanuu

[optpersr: C.C. YerBepuxos, J. Maiip.

Tabmuuer 1 cxembl: «MyTallMOHHAsT H3MEHYMBOCTHY», «llomymsumoHHas cTpykTypa Buaa», «Cxema
NposiBJIeHUS 3aKkoHa Xapaun—BaitHOepray, «J/IBHKyliye CHIIBI 3BONIOUUN», «JKOMOTHYECKas H3O0JALUs
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MOMyJSIMiA  ceBaHCKOM Qopenu», «[eorpaduyueckass H30MSALMs JUCTBEHHUIBI CHOMPCKOW M JIMCTBEHH UIIBI
naypckoi», «IlomyisiuoHHBIE BOIHBI YHMCIEHHOCTH XHUIIHHUKOB M XKepTB», «Cxema JNeHCTBHUA €CTECTBEHHOIO
otoopay, «Dopmbl GOpbOBI 3a cymecTBoBaHUE», «VHAycTpuanbHBIH MenaHU3M», «KuBbIe HCKOMaeMbIey,
«I[TokpoBuTENbCTBEHHAs OKpacka >KMBOTHBIX», «IIpenymnpexnatomias okpacka ;KUBOTHBIX», «Du3nonornyeckue
amantauun», «[IpucrnocoOIeHHOCTh  OpraHMu3MOB M ©€  OTHOCHUTENbHOCTB», «Kputepuum  Bumay,
«BugpinBoitnukm», «CTpykTypa Buga B npupone», «CmocoObl BumooOpazoBaHus», «['eorpadudeckoe
BHUJ000pa3oBaHue TPEX BUIOB JAHJBIIICH», «IKOIOTHIECKOE BU000pa30BaHUE BUIOB CUHUID, «[lomuruion st
pacrtennii», «KamycTHO-peneuHblii rTHOpuI».

O6opynoBanue: repbapuy pacTeHHUH, KOJUIEKIIMM HACEKOMBIX, Yydesia NMTHUI] W 3Bepedl ¢ mpuMepamu
Pa3IMYHBIX MPUCIOCOOIEHUH, dydena INTHI[ U 3Bepei pasHBIX BHJIOB, repbapuu pacTeHHH OJNM3KUX BHJIIOB,
00pa30BaBIIMXCA pa3NuuHbIMU crocobamu. JlaGopatopHast paGora «BbIsiBIeHHE HM3MEHYMBOCTH Yy oOcoOei

OJIHOTO BHIa».
JlaGopaTopHas pabota «IIpucrnoco0seHnst OpraHM3MOB U UX OTHOCUTENBbHAS 11EI€CO00Pa3HOCThY.

JIabGopaTopHas pabora «CpaBHEHHE BUAOB IO MOP(OIIOTHYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJionus 4 eé pe3yJibTaThl
Meropl U3ydeHHsT MaKpOIBOIOMH. [1aeoHTONOrHYecKe METO/Ibl U3YUeHHsI IBOIONHU. [lepexonHbie
($hopMbI U (HUITOTEHETHYECKUE PALIbI OPraHU3MOB.

Buoreorpaduueckne meronpl u3ydeHus: 3ponmonui. CpaBHeHHe (UIOpHI U (ayHbl MaTEpPUKOB U OCTPOBOB.
Buoreorpaduueckue obnactu 3emin. BUbl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE M CPaBHUTEIbHO-MOP(OIOrMUECKUe METOAbl H3ydeHHsS dBONOLUU. | eHeTHdeckue
MEXaHH3MBI HBOJIIOIMN OHTOTEHE3a W TOSBICHHS 3BOJIOIMOHHBIX HOBIIECTB. | OMOMIOTHYHbIE ¥ aHATOTHYHBIE
opranbl. PynnMeHTapHble OpraHbl W araBU3MbL. MONEKyISpHO-TEHETHYECKHEe, OWOXUMHUYECKHE U
MaTeMaTH4YecKrue METOJbl M3YyUeHHUsS 3BOMIONUH. ['omMonormuHbie TeHbl. COBpEeMEHHBIE METOMABI MOCTPOCHHUS
(bMIIOTeHEeTHYECKUX IePEBbEB.

XPpOMOCOMHBIE MYTAIIHH U IBOJIOIUS TEHOMOB.

OO6mme 3aKkoHOMEpPHOCTH (TpaBWiia) 3Bomtonnu. [Ipunyun cmenvl @yuxyui. HeoOpaTHMOCTH 3BOIIOIAN.
ApnantrBHas panuanws. HepaBHOMEpHOCTh TEMITOB 3BOJIOINH.

JleMOHCTpauuu

[Toptpersr: K.M. bap, A.O. KoBaneBckuii, ®. Miomiep, 3. I'ekkenb.
Tabmump! 1 cxeMbl: «OUITOTeHETHIECKIH PSIIT JOMIaaNy, «APXEOIITEPHKC,
«3Bepo3ydbie smeps», «Cterounedansn, «PuanopuTE, «CeMeHHbIe ManopoTHUKNY», «buoreorpadudeckne
30HBI 3emim», «/peifid koHTHHEHTOB», «PemukThl», «HadampHBIE CTaguM SMOPHOHATHHOTO PA3BUTHA
MIO3BOHOYHBIX JKUBOTHBIX», «['OMOJNIOTMYHBIE M aHAJOrWYHbIE OpraHb», «PyIUMEHTH», «ATaBU3MBD,
«XpoMOCOMHBIE Ha0Opbl 4YeNOBEKa W INUMIaH3e», «[JaBHble HampaBieHUs SBOIOLMKW», «OOmue
3aKOHOMEPHOCTH HBOJIOLIUN.

OO6opynoBaHue: KOJJIGKIMH, TrepOapuu, MYISDKHM MCKONAEMbIX OCTATKOB OpPraHM3MOB, MYJIDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPIaHOB M aTaBU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IIpoucxokaeHue u pa3sBUTHe )KU3HU Ha 3emuie

Hayunble rumore3sl NPOMCXOXKIEHWS XHU3HM Ha 3emie. AOuoreHes u mnaHcrepmus. JloHaydHble
MPEACTABICHUS O 3apOXKICHUU XHU3HM (KpealnoHu3M). [ Mmore3a MOCTOSIHHOTO CaMO3apOXKIEHUS KU3HU U e
onposepxxenue onbitamu ©. Peau, JI. Cnamnanuany, JI. [actepa. [IponcxoxxaeHne sxu3HA U aCTpOOUOIIOTHAL.

OcHOBHBIE 3Talnbl HEOpraHudeckon sBomtonuu. [lnanerapHas (reomoruyueckas) SBOMIOLU. XUMHUYECKas
3BOIONMA. AOGHOreHHBI CHHTE3 OPraHM4ecKuX BemecTB U3 Heopranuueckux. Omeir C. Munnepa u I'. HOpu.
O6paszoBanue monuMepoB u3 MoHomepoB. KoanepBatnas rumoreza AWM. Onapuna, rumore3a NEepBHYHOTO
oynsona JIx. XongeitHa, renetnueckas runoresa . Mémnepa. Pu6osums! (T. Uek) u runoresa «vupa PHK» V.
I'unbepra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.
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Uctopust 3emnu u meroasl e€ usydeHus. Vckomaemble OpraHHYECKHE OCTaTKH. | '€0XpoHONOrus u eé
Meroabl. OTHOCHTENbHAS M a0COMIOTHAS TEOXPOHONOTHA. | 'e0XpOoHOIOrnyecKas MIKaia: 30HbI, 3PbI, EPHO/BI,
SIOXH.

Hauanpapie sTambl opraHudeckod 3BoMoLMH. [loSBIEHHE W SBONIONUS TEPBLIX KJIETOK. DBOJIOIUS
Merabonu3ma. BosHUKHOBEeHUE MEepBBIX SKOcucTeM. CoBpeMeHHBIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEPBBIX
Ha 3emie coobmiectB. CTpomaTonuTsl. [IpoKapuoOTH U 9YKapHOTEHI.

[Ipoucxoxnenne 3yKapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOXKAEHNE BUPYCOB. [IporicxokaeHne
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHNE OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX OPraHNU3MOB.

OCHOBHBIE 3TaIlbI HBOJIONNY BBICIIUX pacTeHui. OcHOBHEBIE apoMop( 036l pacTeHuil. Beixoa pacrenunit Ha
cyury. [losiBeHre ciopoBBIX pacTeHui U 3aBoeBaHue UMU cyin. CeMeHHBIE pacTenus. [Ipoucxoxaenne
LIBETKOBBIX PACTEHUH.

OCHOBHBIE 3Talbl YBOJIONHUU KHUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. BeHpackas dayna.
KemOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX THIOB. [lepBhie XOpJOBble XUBOTHBIC. JKU3HB B BOJE.
OBomonys TO3BOHOYHBIX. [Iporcxoxknenne ampuouit u pentuimii. [IpoucxoxaeHe MICKONUTAIONIMX U MITHII.
[puniumn kaoueBoro apomMopdosza. OcBoeHue 0ECrI03BOHOYHBIMU U TTO3BOHOYHBIMU YKMBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emiie IO dpaM | TIEPHOAAM: apXei, MPOTEPO30M, Majaeo30i, Me30301, KaitHO30M.
OOmras xapakTepucTHKa KIMMaTa M TEOJOTHYEeCKHX TmpoiieccoB. llosBIeHHe © pacuBeT XapaKTEepPHBIX
OpraHu3MoB. YTIJieo0pa3oBaHUe: ero yCIOBUS U BIIMSHUE Ha Ta30BbIN cocTaB aTMOc(hephl.

MaccoBble BBIMHpaHHS — OJKOJOTMYECKHE KPHU3UCHI MPONUIoro. lIpWYmHBI M CIEACTBHS MacCOBBIX
BeiMUpaHuil. CoOBpeMEHHBIH 3KONOTWYECKHH KpH3WUC, ero ocobeHHoctu. [Ipobiema coxpaHeHHS
Oropa3HooOpas3us Ha 3eMiie.

CoBpemeHHast cucTemMa opraHudeckoro Mmupa. [IpuHnmmsl kmaccudukamum opraHu3mMoB. OCHOBHBIC
CHUCTEMAaTUYECKUE TPYIIIEI OPTaHU3MOB.

JleMOHCTpauuu

IMoptpersr: ®. Pemu, JI. Cnammanmanwn, JI. Ilactep, N.M. Meunukos, A.W. Omapun, JIx. XomnmeitH, I
Ménnep, C. Mumnep, I'. IOpu.

Tabmumer m cxempl: «Cxema ombita @. Pemm», «Cxema ombita JI. [lactepa mo u3ydeHHIo
caMo3apoxacHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. HOpm», «OT1ambl HEOPTraHUYECKOH HBOIOIIIY,
«["eoxpononornueckass mxkanay, «HauvanpHble 3Tambl OpraHM4ecKod sBomonuM», «Cxema 00pa3oBaHUS
JyKapuoT MyTéM cuMOmoreHesa», «Cmcrema XuUBOM TpHponsl», «CTpoeHme BHpyca», «ApomMopdo3sl
pacreruit», «Punnodute», «OgHOKIETOYHBIE BOAOPOCAN», «MHOTOKIETOUHBIE BOXOPOCIN», «MXu»,
«[TanopotHukN», «I'010CcEeMEHHbBIE pacTEeHUSY, «OpraHbl IIBETKOBBIX pacTeHUN», «CxeMa pa3BUTHSI 5 KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeie», «llmockue gepeum»,
«Ynenucronoruey,

«Po10BIY, «3eMHOBOIHEIEY, «lIpecMbikatommecsy, «IItumby, «MIekonuTaromme,

«Pa3BuTHe KXU3HHM B apxelckod spe», «Pa3BurtHe XU3HH B MPOTEPO3OMCKOU spe», «Pa3BuTHE XKU3HU B
naneo30Mckor spey, «Pa3BUTHE XKU3HM B ME3030MCKOM 3pey», «Pa3BuThe XU3HU B KANHO30HCKOH 3pey,
«CoBpeMeHHas CUCcTeMa OPraHMYECKOro MUPay.

O6opynoBaHue: repOapuil pacTeHUH PasIMUHBIX OTIEIOB, KOJUIEKLIUH HACEKOMBIX, BJIAXKHBIE ITpeNapaThl
XKHUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMH HUITIOKOXKUX, CKEEThl MO3BOHOYHBIX KUBOTHBIX, Uy4ea MTHI 1
3Bepel, KOJJIEKIIMA OKaMEHEJIOCTEH, TOJIE3HBIX UCKOMAEMBbIX, MYJISDKA OPTaHMYECKUX OCTaTKOB OPTaHU3MOB.

BuprtyanbHast nabopatopHas pabora «MopenupoBanue omneiToB Mumnepa—lOpu  mo u3ydeHuto
aOMOreHHOr0 CHHTE3a OPraHWYeCKUX COSANHEHNH B TIEPBUYHON aTMocdepey.

JlaboparopHas pabora «/3yyeHne u onucaHne HCKOMAaeMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

IpakTuyeckas pabora «/M3yueHrne ocOOEHHOCTEH CTPOEHHS PACTEHUI PA3HBIX OTIEIOBY.

IIpakTuyeckas padora «M3yueHrne ocOOEHHOCTEH CTPOEHHSI TO3BOHOYHBIX )KHBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4ejoBeka — aHTpomoreHe3 Paszgensl u 3amaun
AHTPOIONIOTUU. MEeTOIbl AHTPOMOJIOTHH.
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CraHOBNIEHNE TPECTABIEHUN O MPOMCXOXKAECHUU 4eloBeka. Penuruosnplie Bo33peHHs. COBpeMEHHBIE
Hay4yHbIE TEOPUU.

CXoncTBO yenoBeKka ¢ KUBOTHBIMU. CHcTeMaTHYecKoe MOJoKeHHe dyernoBeka. CBUIETENbCTBA CXOACTBA
YeJIoBeKa C JKMBOTHBIMU: CPAaBHUTEIBLHO-MOP(OIOrHYECKUE, IMOPUOIIOTHIECKUE, (HHU3HOJIOT0-0HOXUMHYECKHUE,
noBeseHueckre. OTIUYMS yeoBeKa OT )KUBOTHBIX. [IpsMOXOKIeHNEe U KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB.
Pa3BuTHEe ronoBHOro Mo3ra U BTOPOW CUTHAJIbHON CHCTEMBI.

Hpwkymme cuiabl  (GakTopbl) aHTpONOreHe3a: Ouonormueckue, conuaibHble. COOTHOIIEHHE
OMOJIOTMYECKMX U COIUAIBHBIX ()aKTOPOB B aHTPOIIOI€HE3E.

OcHOBHBIE CTaWM aHTPONOreHe3a. PaHHWe dYenoBekooOpas3Hble 00€3bsiHBI (IIPOKOHCYINBI) M PAaHHHE
TTOHTHIBI — OOIIHME ITPEKU YeT0BEKOOOPa3HbIX 00€3bsIH U JIIOJICH. ABCTPAJIONUTEKH — JIBYHOTHE MTPEIKHU JTFOJICH.
YenoBek yMedblii, IEPBBIE U3TOTOBJIEHUS OpYIUi Tpyna. UYelnoBek NpsIMOXOIAIIUI U NIEPBBIM BBIXO JOACH 32
npenensl Adpuxu. UenoBek reiiensOeprckuii — oOIIME NpeoOK HEaHAEPTalIbCKOTO YEIOBEKAa M YelOBeKa
pasymHoro. YenoBeK HEaHJAEPTAIbCKAM Kak BHJ JIIOJAEH XOJOAHOTO KiuMmarta. YernoBeK pa3yMHbIN
COBPEMEHHOTO THTIA, ICHUCOBCKUHN YEIOBEK, OCBOCHIE KOHTHHEHTOB 3a npeenamu Adpuku. [laneorenerrnka u
TajeoreHOMHUKA.

OBONIONIMS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBINH OTOOp B MOMJSAIUAX dYelnoBeKka. MyTarMmOHHBIH
nporecc ¥ momuMmopdusM. IlonmynsiuoHHBIE BONHBI, Jpeiid reHoB, murpanus U «3QQPEeKT OCHOBATEN» B
MIOIMYJIALIMAX COBPEMEHHOTO YEJTOBEKa.

Uenoreueckne pacel. llonarue o pace. bompmme pacel: eBporeommHas (eBpasuiicKas), aBCTpayio-
HerpouaHas (3KBaTOpHAJIbHAs), MOHTOJIONIHAS (a3MaTCKOaMepHUKaHCKas). Bpemst u myTH pacceneHrs denoBeKa
Mo 1iaHere. EAWHCTBO denoBedeckux pac. HaydHas HeECOCTOATENBHOCTH pacu3Ma. l[IprcrocobieHHOCTh
YeroBeka K pa3HBIM YCIOBHSAM OKpYKaromier cpeapl. BrmusHue reorpadudeckoid cpenbl U apelidha reHoOB Ha
Mopdooruto u PU3NOIOTHIO YEIOBEKA.

MexaucuMIuidHapHble  MeTOAbl B (hU3MyYeckol (OMOIIOTMYECKON) aHTPOIMOJIOTHH. DBOJIOLMOHHAS
AHTPOIIONOTHS W TAJICOAHTPOIIONOTHS YeJIOBEUECKUX MOMYIANUiA. bruoconnanbHble MCCIETOBAHUS MPHPOIBI
yenoBeka. MccinenqoBanre KO3BOMIONUH OMOJIOTHYECKOT0 U COMAIBFHOTO B YEIOBEKE.

JleMOHCTpauuu

IToptpersi: Y. HapsuHn, JI. Jluku, A.5. Porunckuii, M.M. I'epacumos.

Tabmumpl 1 cxempl: «MeTOmbl aHTPOIIONIOTHH», «[ OJIOBHOM MO3r dYenmoBeKa», «UermoBekooOpa3HbIE
00e3bsHbI, «CKENeT YeloBeKa U CKeJeT IMUMIIaH3e»,
«PynuMeHTBl M aTaBU3MBbDY, «JIBHXKyIIME CHJIBI aHTPONOreHe3a», «OBONIOLUOHHOE [PEBO YEIOBEKAY,
«ABcrpamonutex», «YemoBek  yMmenbri», «YemoBek — mpsMoxomsamui»,  «JleHHUCOBCKHH  YEIOBEK»
«Heanneptanbubl», «KpoMaHbOHLB), «IIpenku yenoBeka», «ITambl SBOIIOIUYN YEI0BEKay, «Packl UenoBeKay.

OO6opynoBaHue: MYJSDKH OKaMEHEeNocTel, MPEeAMETOB MaTepualbHONW KyJIbTyphl IPENKOB YEIOBEKa,
penponykiuu (pororpadun) kKapTuH ¢ MUGOIOTHICCKUMHA U
OMONIEHCKUMHU CIOKETaMU TTPOMCXOXK/ICHHS YelOoBeKa, GoTorpaduu HaXOAOK MCKOMAeMbIX OCTATKOB YeJOBEKa,
CKeJIeT YeJIoBeKa, MOJIENb Yepena YeloBeKa U yepena MrMMIaH3e, MOJeb KUCTH YelIOBeKa M KUCTH LIMMIIaH3e,
MOJIEIM TOpCa MPEIKOB YETOBEKa.

JlaboparopHasi paGora «l3yueHHe OCOOCHHOCTEH CTPOCHUSI CKElleTa YellOBEeKa, CBSA3aHHBIX C

MMPAMOXOXKIACHUECM)).
HDaKTI/I‘IeCKaH pa60Ta ((I/I3y1IeHI/Ie OKOJIOTHYCCKHUX aZ[aHTaI_II/Iﬁ YCIOBCKa».

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOIICHHAX OPraHU3MOB H HAIOPraHU3MEHHBIX CHCTEM C
OKpYy:xamoueii cpeaoi
3apoxeHne u pa3BuTHE dKoj0ruu B Tpyaax A. I'ymbonsara, K.®. Pynse, H.A. CeBepuosa, 3. ['exkens,
A. Tencnn, B.H. Cyxauésa. Paznens! u 3agaun skosnorun. CBa3b 3KOJIOTHU C IPYTHMH HayKaMH.
Meronst sxonoruu. IlomeBsie HaOmogeHUSI. DKCIEPUMEHTHl B JKOJIOTMH: MPUPOAHBIE M J1abOpaTOpHBIE.
MogenupoBaHue B 9KOJIOTMU. MOHUTOPHHT OKPYXKAIOLIEH CPeabl: JOKaJIbHbIH, PErMOHANBHBINA U [T00aTbHBIIH.
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3HaUYCHUE DKOJOTHMYCSCKHX 3HAHMI JJI1 4CIOBCKA. DKOIOrHYECKOE MHPOBO33PpCHUEC KaK OCHOBa CBS3CH
YqcjIoBC€UYCCTBA C HpHpOI[OfI. (DOpMI/IpOBaHI/Ie 9KOJOTHYSCKOM KYJIbTYpbl H 9KOJIOTUYCCKOM TpaMOTHOCTHU
HaCCJICHHU.

JleMoOHCTpaU MU
[optpersi: A. 'ymbonsar, K.®. Pynse, H.A. Ceseprios, 3. I'ekkens, A. Tencnu, B.H. Cykaués.
Tabnunp u cxembl: «Pasznensl skonorum», «MeToasl dKoIOoruu», «CxeMa MOHHUTOPHHTA OKPYIXKAIOIICeH
CpempbI».
JlaGopaTopHas paboTa «/3yueHne METOI0B IKOJIOIHYECKUX UCCIICIOBAHUIN.

Tema 7. Opranusmsl U cpera 0OMTAHUSA

Okonoruueckre GakTopbl U 3aKOHOMEPHOCTH HX JeicTBus. Kiaccupukanus sKoiorndeckux (HakTopoB:
abuoruveckue, OMOTHYECKUE, aHTpororeHneie. OOIMe 3aKOHOMEPHOCTH JACHCTBHS SKOJIOIMYECKUX (PaKTOpOB.
[paBuwno munmmyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOWOHTHBIE
OpPTaHHU3MBI.

Abunornueckue dakropsl. CBer kKak 3Kkonorndeckuii Qaxrop. JelicTBUEe pa3HBIX y4acTKOB CONHEYHOTO
CHEKTpa Ha OpPraHU3MBbl. DKOJIOTHYECKHE TPYIIBI PACTEHUH W JKUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CHrHaibHas
poJib cBera. POTONEPHOAU3M.

TemriepaTypa kak dskonorundeckuii paxrop. [elictBue TemriepaTypbl Ha OpraHu3Mbl. [IOWKUIOTEpMHBIC U
TOMOMOTEpMHBIE OPTaHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak sKojoruueckuit ¢akrop. IlpucrnocoOiaeHuss pacTeHME K MOAACPKAHUIO BOIHOIO
Oananca. Kiaccudukanus pacreHuil 1o OTHOLIEHHIO K Boxe. IlpucrnocoOsieHusl >KUBOTHBIX K H3MEHEHHIO
BOJIHOT'O PE&XHMa.

Cpenpl 0OMTaHUS OPraHW3MOB: BOJHAS, Ha3eMHO-BO3IYyIIHAs, MOYBEHHAs, ITyOMHHAS MOANIOYBEHHAS,
BHYTpHOpranu3MeHHas. PHU3HKO-XMMUYeckne OCOOEHHOCTH cpel oOMTaHus opraHu3MoB. [IpucrocobneHus
OpPraHU3MOB K JKU3HU B Pa3HbIX cpelax.

buonornueckue putmbl. BaemHme wu  BHyTpeHHMEe puUTMbl. CyTOYHBlE M TOAWYHBIC PUTMBI.
[IprucnocobneHHOCTs OPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

JKuznennsle (opmpl opraHu3moB. [loHstne o >ku3HeHHOH (opme. JKu3HeHHBIE (DOPMBI paCTCHHI:
JIepeBbs, KyCTapHUKHU, KYCTAPHUYIKH, MHOT'OJIETHUE TPABbl, ONHOJIETHHE TPaBhl. JKU3HEHHBIE (DOPMBI )KUBOTHBIX:
TUAPOOHOHTEI, TCOOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHHS M 00pa3a KH3HH.

buotnueckue daxTopel. Bumsl OnoTHYecKX B3aWMOIEHCTBHN: KOHKYPEHIIHS, XUIITHIYECTBO, CUMONO03 U
ero ¢opmbl. [lapasuTusm, Koomepamusi, MyTyaiw3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIEOHHUYECTBO).
Herpoduueckne B3ammopeiictBus (Tomnyeckue, (opuueckue, ¢abpudeckne). 3HaueHHE OHOTHYECKUX
B3aMMOJCHUCTBHM [UIsl CYILIECTBOBaHMSI OPraHU3MOB B cpele oOuTanus. [IpHHIIUI KOHKYPEHTHOTO UCKIIIOYCHU .

JemoncTpanumn

Tabmumer 1 cxemsl: «Okomorudeckne (HakTopel», «CBETOBOH CIEKTP», «IKOIOTHYECKHE TPYIIITHI
KUBOTHBIX IO OTHOIIEHHUIO K CBeTY», «T€lIOKpOBHBIE >KHBOTHBIE», «XOJIOJHOKPOBHBIE KHBOTHBIEY,
«DPHU3NOJIOTHUECKUE AJANTAllUK >KUBOTHBIX», «Cpensl OOWTaHHs OpPraHU3MOB», «bHONIOrHYecKue pPUTMBI»,
«KusHennsie ¢Gopmbl pacteHuit», «JKnzHeHHble (HOPMBI KHUBOTHBIX», «IKOCHCTEMa LIMPOKOIMCTBEHHOTO
neca», «JKOCHCTeMa XBOWHOrO secay, «llenn nutanus», «XumHu4ecTBo», «Ilapasutuzm», «KoHKypeHIHS»,
«CumoOno3», «KKoMMeHcaIuzmy.

O6opynoBanue: repOapuyl pacTeHU M JKUBOTHBIX, HPHUCIIOCOOJIEHHBIX K BIMSHUIO Pa3IHMYHBIX
9KOJIOTMYECKUX (AKTOPOB, TepOapuu CBETONOOMBBIX, TEHEMIOOMBBIX UM TEHEBBIHOCIMBBIX PpAaCTECHHH,
CBETOJIIOOMBEHIE, TEHENIOOWBBIE M TEHEBHIHOCIMBHIE KOMHATHBIE pacTeHHs, TrepOdapud H  KOJJICKIUH
TEeITONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHHH, dydela NTHL U 3Bepel, repOapuu pacTeHHid,
OTHOCSIIIMXCSL K THUrpoduTaM, Kcepoduram, Me30pUTaM, KOMHATHBIE PACTEHHsI JAHHBIX TPYII, KOJUIEKIUU
XKHUBOTHBIX, OOMTAIOIIMX B PA3HBIX CpeAax, repOapuul W KOJNJIEKIHWW PacTeHWH M JKMBOTHBIX, 00JaJalonInx
YepTaMu MPHUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBHM KHU3HM, TepOapuy M KOJUIEKLWU PaCTeHHN U
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JKUBOTHBIX Pa3IMYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMM KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTHYECKUX
B3aUMOJCUCTBUSIX.
JlaGopaTopHas paboTa «BrIsBIIeHUE MPUCTIOCOOICHN OPraHU3MOB K BIMSHHIO CBETa.

JlaGopatopHas pabora «BbIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIUSIHUIO TEMIIEPATyPhI».
JlaboparopHas paboTa « AHATOMHYECKHE 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. JxoJiorust BUAOB U MONMYJIAUIMA
DKOJIOTHYECKHE XapaKTePUCTUKU momyisiuu. [lomymsmuss kak Ouojoruueckas cucrema. Polb

HEOJHOPOTHOCTH Cpelbl, (U3NYECKUX O0apbepoB M OCOOCHHOCTEH OHMOJIOrMH BUAOB B (HOPMHUPOBAHHUU
MIPOCTPAHCTBEHHOM CTPYKTYphl MOmyisaiuii. OCHOBHBIC MOKA3aTENU MOMYJSIIIUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHad U MOJI0Basi CTPYKTYpa, POXKIAEMOCTh, TPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIUAL.

OKkojorudeckas cTpykrypa nomysiud. OneHka YUCIeHHOCTH TMOMYJISIITHH.
HuHamuka nonyndauuu v e€ peryisiusa. buorndeckuil moTeHIMa Nonyysiiuu. MoJieTupoBaHUe JUHAMUKHU
nonymsiud. KpuBble pocTa YHCIEHHOCTH momyiasnud. KpuBble BBDKMBaHMS. Perynsius YHCICHHOCTH
MOMYJIALIUN: POJib (haKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATEruu BUIOB (T-
u K-ctparerun).

[Noustre 00 »KoMOrMUecKoi Hulle Buaa. MecrooOuTanue. MHOroMepHasi MOJIEb SKOJOTHYECKON HHUIIN
k.. XarunncoHa. Pazmepsl sxosornyeckoil Hum. I[loreHnnanbpHas 1 peajin30BaHHAs HULLN.

Bunx kax cucrema momymsnmid. Apeansl BHAOB. BHIBI M WX JKW3HEHHBIE CTPATETHH. DKOJOTHUYCCKHUE
JSKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPALINN KUBOTHBIX. BHOIOrHYecKne MHBA3UH TYKEPOIHBIX BUJIOB.

JleMOHCTpauuu

IToptper: .M. XaTuyuHCOH.

Tabmumpl U cxembl: «DKOJIOTHUECKHE XapaKTEPUCTHKH MOMyIsimum», «lIpocTpaHcTBeHHas CTPyKTypa
MOMyJIANUNY, «Bo3pacTHBIE MTUPaMUAIBI TOMYISAIUINY, «CKOPOCTH 3aCelIeHUs] IIOBEPXHOCTH 3E€MII Pa3InIHBIMU
opranuaMammny, «Mogenb sxonorudeckoi Humu Jx. M. XatunHcoHay.

O6opynoBanue: repOapun pacTeHHH, KOJJIEKITUH JKHBOTHBIX.

JlabopaTopnas paboTa«IIprucmocoOneHms CeMSH pacTeHUH K pacCeICHUIOY.

Tema 9. JkoJiorusi c0001IECTB. IKOJIOTHYECKUE CHCTEMBI.

CoobmecTBa oprann3MoB. buoltieHo3 u ero cTpykrypa. CBA3u MEXy OpraHu3MaMH B OHOIIEHO3e.

Okocucrema kak oTkpbiTas cucrema (A./x. Tencnm). ®yHkunonampHble OJOKH OpPraHW3MOB B
AKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peaylueHThl. Tpodudeckne ypoBHU. Tpodudeckue Henud W CETH.
Abuorndeckne 0moku 3xocucteM. [louBbl M Wikl B dKOcHcTeMaX. KpyroBopoTr BemecTB M MOTOK SHEPTUU B
JKOCHCTEME.

OcHOBHBIE TIOKa3aTeIN SKOCHCTEMBL. buoMacca W TPORYKIUSA. OKOJOTHUECKHE IMHPAMUIbl YHCEN,
OMoOMacChl ¥ SHEPTHH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpouxu.  @aykmyayuu.  HampaBieHHBIE
3aKOHOMEpHBIE CMEHBI COOONIeCTB — CyKieccud. l[lepBUYHBIE W BTOPUYHBIE CYKIECCHH W WX MPHYUHBIL.
AHTpOIIOTeHHbIE BO3JIEHCTBUS Ha Ccykneccun. KimmmakcHoe coo0OmecTBo. bropasHooOpasue u TMONHOTA
KpPYrOBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

[Ipupoansie 3KOCHCTEMBI. JKocucmemvl 03€p U pek. DKocucmemvl Mopell U OKeaHos. IKOcucmemvl
MYHOp, 11ecos, cmeneli, NyCMblHb.

AHTpOIIOTEHHbIE 3KOCHCTEMBI. ATrpo3kocucTeMa. ArpoueHo3. Pasmuums MexIy aHTpONOreHHBIMH M
MPUPOAHBIMU 3KOCHCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocucteM. [oponckass ¢mopa wu  dayna.
CunanTponu3auusi TOpoAckoi ¢ayHbl. buonorndeckoe W XO3SIICTBEHHOE 3HAYEHHUE arpo’KOCHUCTEM H
ypOOdKOCHCTEM.

3aKkoHOMEpHOCTH (OPMUPOBAHMS OCHOBHBIX B3aHMMOJCHCTBUII OpPraHM3MOB B JKOcHcTeMax. Ponb
Kackaonozo s¢hghexma u udos-30uguxamopos (Kuouegvix 6uio8) 6 GyHkyuonuposanuu sxocucmem. Ilepenoc
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OHEPrun U BCIICCTB MCKAY CMCKHBIMU 3KOCUCTECMAaMU. YV CcTOMYHBOCTD OpraHms3mMosB, HOHyJ'IHLII/Iﬁ 1 O3KOCHUCTEM B
YCIOBHAX €CTCCTBCHHBIX YU aHTPOIIOI €CHHBIX BO3I[6ﬁCTBHI>i.

Mexanuszmol  6030eticmeus 3aZp}Z3H€Hl¢lZ PA3HBIX mMUnNoe Ha Cy60p2aHM3M€HHOM, OpcaHU3MEHHOM,
NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOB8blL JIKOJ0SUHUECKO2O HOPMUPOBAHUA AHMPONOCEHHOCO0
8030€licmeus. MCTOIIOHOFI/ISI MOHUTOpPHHIA €CCTCCTBCHHBIX Y aHTPOIIOI'CHHBIX 9KOCUCTEM.

JleMoOHCTpaU MU

Hoptper: A.JIx. Tencnu.

Tabmuupl u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMaA
XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYIIBI OPraHM3MOB B JKocucTeMe», «KpyroBopor BemiecTB B
skocucreme», «llenm mnuTaHMs (mAcTOWIHAS, JETPUTHAS)», «DKOIOTHYECKAas MUpaMHlia YHCEID»,
«OKOJIOTHYECKas MupaMuza OMoMacchly, «DKOJOrMueckas nupamujaa sHeprum», «OOpa3zoBaHHe O00I0TaR,
«[lepBuunas cykneccus», «BoccraHoBieHue yeca mocie Noxapa», «IKOCHCTeMa 03epay, «ArpoleHo3»,
«KpyroBopoT BelecTB ¥ MOTOK 3HEPTHH B arporeHosey, «l[Ipumepsr ypOoskocuctem».

O6opynoBanue: repbapuu pacTeHH, KONJIEKIIMM HACEKOMBIX, 4Yydena NTHI[ W 3Bepei, repOapun
KYJBTYPHBIX M JJUKOPACTYIIUX PACTECHUH, aKBAPHYM KaK MOJIENTb SKOCHCTEMBI.

Ipaxmuueckas paboma «VI3ydenne n onucaHne ypoosKOCHCTEMBD».

Jlabopamopnas paboma «V3ydeHne pazHooOpa3wss MENKUX MMOYBEHHBIX UWIEHUCTOHOTUX B PAa3HBIX

IKOCUCTEMAX).
Dxckypcust «IKCKYpCHsl B THIIHYHBINA OnoreorneHos (B yOpaBy, Oepe3HsIK, ebHHUK, Ha CyXOAOJIbHBINA HITH
TTOMMEHHBIN JTyT, 03€p0, O0IOTO)».
IKCKYPCUAKIKCKYPCHSI B arpOIKOCHUCTEMY (HA TT0JI€ WM B TEIUTMYHOE XO035HCTBO)Y.

Tema 10. buocdepa — riaodanbHasi IKOcHCTEMA

Buocdepa — obrieranerapHas 000j04ka 3eMIH, IJI€ CYIIECTBYET WM CYIIECTBOBaja JKU3Hb. Pa3BuTHe
npeacrapiieHuii o onocdepe B Tpynax O. 3iocca. Yuenue B.M. BepHaackoro o ouocdepe. Obmactu 6uochepsl u
e€ cocras. JKuBoe BemectBo Onocdeps! u ero GpyHKIHH.

3akoHOMepHOCTH cymiecTBoBaHUsA Omochepbl. OcobernHocTn Onochepsl Kak TIIO0ATBHON IKOCHCTEMEI.
Juaamuueckoe paBHOBecme B Omocdepe. KpyroBopoTsl BemiecTB M OHOTeOXMMHYECKHe MUK (yriepona,
azora). PutmMuaHOCTS sBICHUIT B OHochepe.

3onanpHOCTh Onochepsl. [lonsarne o Omome. OcHOBHBIE OMOMBI CyImIM: TyHApa, XBOWHBIE Jieca,
CMEIIaHHBIE W IIMPOKOJMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, IYCTHIHW, TPOIHMYECKHWE JIeCa, BBICOKOTOPBSI.
Kimmart, pacTUTensHBINA U 5KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U GyHKIHS KUBBIX CHCTEM, OIIEHKA WX PECYPCHOTO MTOTEeHIINaIa U OMOC(EepHBIX (PYHKITHHA.

JemoncTpanumn

[optpersi: B.. Bepuanckuit, 3. 3rocc.

Tabmumer 1 cxembl: «l'eocdepsr 3emmny», «KpyroBopor azora B mpupone», «Kpyroeopor yriepona B
npupone», «KpyroBopot xuciopojga B mpupoje», «KpyroBopot Bomsl B puposie», «OCHOBHBIE OHOMBI CYIITH,
«Knumatnueckue nosca 3emnu», «Tynapay, «Taiiray, «CmemanHbii nec», «lLIMpOKONIUCTBEHHBIA JIECH,
«Crenby, «CaBanHay, «IlycTbiHs», «Tponudeckuii ecy.

O6opynoBanue: repdapuu pacTeHNi pa3HbIX OMOMOB, KOJUIEKIIHH KHUBOTHBIX.

Tema 11. YennoBek u okpyskawuias cpega

DKoJoruyecKre KpU3HuChl U UX NpuuMHbL. Bo3zaelicTBue yenoBeka Ha Onocdepy. 3arpsisHeHUE BO3AYIIHON
cpensl. OxpaHa Bo3yxa. 3arpa3HeHne BogHON cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymenne mousbsl. OxpaHa
MTOYBEHHBIX pecypcoB. M3MeHeHne kiumara.

AHTpONOreHHOE BO3/EHCTBUE HA PACTUTENBHBIN U KUBOTHBIN MUpP. OXpaHa pacTUTENBHOIO U )KHBOTHOT'O
Mupa. OCHOBHBIE IPUHLIMIIBI OXpaHbl npupoAbl. KpacHble kHuru. Ocobo oxpaHseMble IPUPOAHBIE TEPPUTOPUH
(OOIIT). borannyeckue caabl U 300JI0THIECKUE MTAPKH.

OCHOBHBIE IPUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U IPUPOIBI.
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PanmonansHOe MPUPOJONONB30BAHUE M COXpaHEHHWE OWOJIOrmyYeckoro pasHoodpasust 3emmn. OOmue
3aKOHOMEPHOCTH TJIOOANbHBIX HKOJOTHYECKUX Kpu3nucoB. (COOCHHOCTM COBPEMEHHOTO KpHU3UCA U €ro
BEPOSITHBIC MTOCIIEICTBHUS.

PazBute METOIOB MOHUTOPWUHITA pa3BUTUS OMACHBIX TEXHOT'EHHBIX TiporieccoB. Cucmemmvle
uccnedosanusi nepexoda K pecypcocoepezaioweil U KOHKYPEHMOCHOCOOHOU dHepeemuxe. buonocuueckoe
pasHoobpazue u obuopecypcwl. Hayuonanvnvie ungopmayuonuvlie cucmemvl, obdecneyusaiowue OOCMyn K
uHpopmayuyu no COCMOSHUIO OMOEIbHBIX 61008 U dKkocucmem. OCHOBbI IKOpeadUNUMAYUU IKOCUCHEM U
cnocob08 6opvowvl ¢ buonospedcoenuamu. PekoHcmpyKkyus MOPCKUX U HAZEMHBIX IKOCUCTHEM.

JleMOHCTpanuu
Tabnuuer 1 cxembl: «3arpsizHeHHe aTMOchepbl», «3arpsi3HeHUe THApocephl», «3arps3HeHUe MOYBBD),
«[TapuukoBsIit 3¢ dexT», «Ocobo oxpaHseMble MPUPOAHBIE TEPPUTOPUNY, «MOIEH YIIPaBIIEMOro MUPay.
OoGopynoBanue: ¢ororpaduu OXpaHSIEMbIX pacTeHUN W KUBOTHBIX KpacHoii kHurm Poccuiickoit
®enepannu, KpacHoil KHUTH pervoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBimBaer TpeOOBaHHS K Pe3yIbTaTaM OCBOCHHUS 00YYAIONIMMHUCS MTPOrPaMM CPETHETO
ob1iero oOpa3oBaHus: IMYHOCTHBIE, METANPEIMETHBIC U MPEAMETHBIE.

B crpykType NHYHOCTHBIX PE3yJbTaTOB OCBOEHUS IPOrpaMMbl 110 OMOJIOIMM BBIJEICHBI CIEAYIOIIUE
COCTABJIAIOIINE: OCO3HAHME OOY4YaIOIIMMHCS POCCUNCKON TIpa’kAAHCKOM MJIEHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHUIO, CaMOCTOSTEIBHOCTH M CaMOOIPEIENICHHUIO, HalMuue MOTUBAIMM K OOYy4eHHIO OHOIOruy,
IeJICHANPaBICHHOE pa3BUTHE BHYTPEHHUX YOEGXKICHWH JMYHOCTH HAa OCHOBE KIIIOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPaJULMN pPa3BUTUS OMOIOIMYECKOrO 3HAHMS, T'OTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCS
PYKOBOICTBOBATBCA B CBOEH HNEITEIBHOCTH IEHHOCTHOCMBICIIOBBIMH YCTaHOBKaMHM, HPUCYIIUMH CHCTEME
Onooruueckoro oOpa3oBaHUs, HAJMYUE INPABOCO3HAHMSA SKOJIOTMYECKOM KyJIBTYPhl, CIIOCOOHOCTH CTaBUThH
LeJIA ¥ CTPOUTH KU3HEHHBIE TUIaHbI.

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpaMMbl IO OHMOJIOIMM JOCTUTAIOTCS B €IUHCTBE y4eOHOH U
BOCIIUTATEIHON MEATENbHOCTH B COOTBETCTBUU € TPAIULMOHHBIMH POCCHUICKMMH COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHM M AYyXOBHOHPABCTBEHHBIMH LIEHHOCTSIMU, NPUHSATHIMU B OOLIECTBE IPAaBUIAMH M HOPMaMHU
MOBEICHUSI U CIIOCOOCTBYIOT MIpOLIEcCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS W CaMOPA3BUTUS, DPAa3BUTHUS
BHYTpPEHHEH MO3MIUM JUYHOCTH, MATPUOTH3Ma M YB@KEHHSA K 3aKOHY U NPABONOPAIKY, YENOBEKy Tpyda U
CTapIleMy IOKOJIEHHIO, B3AUMHOI'0 YBa)KeHHS, OEPEKHOT0 OTHOLICHUS K KyJIbTYPHOMY HACIECAMIO U TPAIULIUSIM
MHOIOHallMOHANBHOro Hapoaa Pocculickoli denepannu, Npupoae U OKpyKarouei cpene.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» DOMKHBI OTpa)XkaTb TOTOBHOCTh U
CIOCOOHOCTh  O0YYarOLIMXCsl PYKOBOACTBOBATHCS CQOPMUPOBAHHOW BHYTPEHHEH MO3MIUEH JMYHOCTH,
CHCTEMOM  IIEHHOCTHBIX  OpPHEHTAlM{, IIO3UTUBHBIX BHYTPEHHHMX  YOEKIEHUIH, COOTBETCTBYIOILUX
TPaJULUOHHBIM IIEHHOCTSM POCCUICKOI0 OOIECTBA, PACIINPEHUE KU3HEHHOTO OIBITA U OIbITA AESTEILHOCTH B
Mpoliecce peajn3alli OCHOBHBIX HAlpaBJIeHUH BOCIUTATEIBLHOM ESITENbHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULMKA OOYYaromerocss Kak AaKTUBHOTO M OTBETCTBEHHOIO 4JIeHA
poccHiickoro 0o0LIecTBa; OCO3HAHHWE CBOMX KOHCTUTYLHOHHBIX IIPaB M OOSM3aHHOCTEH, yBakKeHHE 3aKOHA M
MPaBOMOPSAKA; TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH NpPU CO3JAAHUM YYEOHBIX IMPOEKTOB,
pemieHnn y4eOHBIX M TO3HABATENbHBIX 3a]ad, BBIIOJIHEHHUH OHONOTMYECKHX HKCIIEPUMEHTOB; CIOCOOHOCTH
OIPENENsTh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHHUIO K SIBJICHUSIM COBPEMEHHOHN XHU3HH M OOBSCHATH €€; yMEHHE
YUUTBIBAaTh B CBOMX JAEHCTBHUSAX HEOOXOOUMOCTb KOHCTPYKTHBHOTO B3aWMOJEHUCTBHS JIIOAEH C pa3sHbIMU
yOSKICHUSAMH, KYJIbTYPHBIMH LIEHHOCTSMH M COLMAJbHBIM IIOJOXKEHHWEM; TOTOBHOCTh K COTPYIHUYECTBY B
MPOLIECCE COBMECTHOTO BBIMOJTHEHMS YUe€OHBIX, TIO3HABATEIBHBIX M HCCIIENOBATENLCKUX 3a]a4, YBAKUTETHLHOTO
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OTHOIICHUS K MHEHHIO OIMOHEHTOB MpPU OOCYKACHWH CHOPHBIX BOMPOCOB OHOJOTHYECKOTO COAEpKaHUS;
TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKON NEATEIBHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TPa)KAAHCKONW HMIACHTHYHOCTH, MAaTPUOTH3MAa, YBaKEHHUS K CBOEMY Hapo.dy,
YyBCTBa OTBETCTBEHHOCTH Iepel PonuHOM, ropaoctu 3a cBOM Kpai, cBOXO PoauHy, CBOHM S3BIK M KYJIbTYpY,
MPOIIJIOE M HAcTOsIllee MHOIOHAIMOHAJIBHOIO Hapoaa PoccuM; LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY
HacJleqUIo U MaMATHUKaM IpUPOAbI, JOCTHKeHUsM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;
CIIOCOOHOCTH OIIEHMBATH BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHE M PAa3BUTHE

OuoNOruy, TOHMMAaHUS 3HaYeHUs! OMOJIOTHH B MTO3HAHUH 3aKOHOB MIPUPO/IBL, B )KU3HU YENIOBEKA U COBPEMEHHOTO

oO1iecTBa; uiehHas yOSKIEHHOCTh, FTOTOBHOCTh K CIIY)KEHHIO U 3amuTe OTeuecTRa,

OTBETCTBEHHOCTb 3a €ro Cyab0

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA

OCO3HAHME JIYXOBHBIX I[EHHOCTEH POCCHIMCKOrO Hapoja,; CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA,
ATUYECKOTO TIOBEIEHHUS;, CIOCOOHOCTh OIEHUBATH CUTYAIUIO U MPUHUMATH OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSCH
Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHHWE JUYHOTO BKJIaJa B IOCTPOEHUE YCTOHIHUBOTO
OyIyIero; OTBETCTBEHHOE OTHOIIIEHNWE K CBOMM POIUTENSAM, CO3IaHIIO CEMbH HA OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUM C TPaJIULIMSIMU HapoaoB Poccuuy;

4) 3cTeTH4YeCKOr0 BOCIUTAHMS:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsl ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpyna, OOMECTBEHHBIX OTHONIECHUH; TOHMMaHNE YMOIMOHAIBHOTO BO3IECHCTBHSI YKHBOU TIPUPOABI U €€ IIEHHOCTH;
FOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH KAaYECTBA TBOPYECKOU
JINYHOCTH;

5) (uznyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 3I0POBbS H IMOIHMOHAIBLHOI'0 0JIAr OOy YHsI:
[MOHMMAaHUE U Pealn3alrs 3J0pOBOro U 0e30macHOro odpasa JKM3HU (3I0POBOE MUTAHHUE, COOJIOACHHE
TUTUCHUYECKUX TPaBWJI M HOPM, COQIAHCHPOBAHHBIA PEXKHM 3aHSATHH W OT/ABIXA, pEryispHas Qu3nueckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3MYECKOMY W
MICUXUYECKOMY 3JIOPOBBIO; TOHUMAHWE [IEHHOCTH TPaBUI HHIUBHUIYATBHOTO U KOJUIEKTUBHOTO 0E30MacHOrO
MOBEJICHUSI B CUTYallUsAX, YIPOXKAIOIIMX 3OPOBBIO0 M KU3HHU JIIOJICH; OCO3HAHWE TIOCIEICTBHA WM HEMPUSITUS
BpEIHBIX IPUBHIYEK (YIIOTpEOICHIS
QJIKOTOJIs, HAPKOTHKOB, KYPEHUSI);

6) TpynroBoro BocnuTanms:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepCcTBa, TPYAOIOOHE; TOTOBHOCTh K aKTHUBHOM
JeATEIbHOCTH TEXHOJIOTMYECKOM 1 COLMAaNbHONW HAPaBJI€HHOCTH, CIIOCOOHOCTh HHUIIMUPOBATh, INIAHUPOBATh U
CaMOCTOSITEIBHO BBIMOJIHATh TaKyl MACITENbHOCTh; HHTEPEC K pa3lIuyHbM cdepam NpodeccHOHaTbHOR
JeSITeTbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIel mpodeccuu M peann30BBIBATH COOCTBEHHBIE
HU3HEHHBIE IJIaHbl; TOTOBHOCTH U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMO00OPa30BaHUIO Ha MPOTSLKEHUN
BCEH KHU3HU,

7) IKOJOIH4Ye€CKOro BOCIMUTAHUA: 3KOJOI'MYCCKH ueﬂecoo6pa3Hoe OTHOLICHHUEC K NpUPOAC KaK HCTOYHUKY
JKHM3HHU Ha 36MJ'I€, OCHOBE €€ CYILICCTBOBAHMU,

MOBBIIIEHUE YPOBHS 3KOJIOTMUECKON KYJIbTYPHI: OpUOOpeTeHNEe ONbITa IUIAHUPOBAHHUA TOCTYIKOB |
OLEHKH WX BO3MOXHBIX TMOCIEACTBUH Ui OKpYKaloWleld Cpenbl; OCO3HAHHE TJ00aJBHOTO XapakTepa
9KOJIOTHMYECKUX MPOOJEM M MyTeld MX peLIeHHs; CIIOCOOHOCTb MCIOJIB30BaTh NMpUOOpETaeMble MPH HU3yUeHUH
OMONOrMM 3HAHUS M YMEHHUS IpPU PELICHHH NpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM HPUPOIONOIb30BAHUEM
(coOmronenre mpaBWII MOBEACHHS B NMPHUPOJE, HANPaBICHHBIX HAa COXpaHEHHWE pPaBHOBECHS B JKOCHCTEMaXx,
OXpaHy BHJIOB, 3KOCHCTeM, Ouoc(ephl); aKTHBHOE HENPHUATHE ACHCTBUH, MPUHOCAIIMX BPEI OKpYKaIOIIeH
NPUPOAHOW  cperme, yMEHHE  TPOTHO3UPOBATH  HEOJIATrONPHUATHBIE  DKOJOTMYECKHE  IMOCIEACTBUS
NpPEANPUHUMAEMBIX JEUCTBUI M TNpenoTBpaliaTh MX; HAJIMYHE Pa3BUTOTO 3KOJIOTMUYECKOrO MBIIIICHMUS,
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9KOJOTrHYEeCKOM KYJIBTYPBI, OIIbITa ACATCIBHOCTHU 9KOJOTHYCCKOM HampaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHCA
MU B HO3HaBaT€J’ILHOI7[, KOMMYHI/IKaTPIBHOfI n COHHaJ’ILHOfI IMPAKTHUKEC, TOTOBHOCTU K Y4YaCTUIO B HpaKTH‘leCKOfI
JICSITEIbHOCTH 3KOJIOTrHUECKOM HaIlpaBJICHHOCTHU

8) neHHOCTH HAYYHOIr0 MO3HAHMS:

c(OPMHUPOBAHHOCTF MHPOBO33PEHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIleCTBEHHON MPaKTHUKH, OCHOBAHHOTO HA JHAJore KyJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MECTa B
NOJIMKYJIBTYPHOM MHPE; COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOM KYyJBTYpbl KaK CpeICTBa
B3aMMOJICUCTBHSI MEXKAY JIOABMH U MTO3HAHUS MHUPA; MOHUMaHUE CIICHUPUKH OMOIOTHH KaK HAyKW, OCO3HAHUS
e€ posin B GOPMUPOBAHHUH PAlIHOHATIBHOTO  HAYYHOT'O MBIIUIEHUS,  CO3JIaHUH LEIIOCTHOTO

npeAcTaBieHus] 00 OKpyKarlleM MUpE Kak O €IUHCTBE MPUPOJIBI, YellOBeKa M OOIEecTBa, B MIO3HAHUU
MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelieHHH TPOOJIeM COXpaHEHUs MPHUPOIHOTO PaBHOBECHS; YOSKIEHHOCTh B
3HAYMMOCTH OHMOJIOTHH JJISi COBPEMEHHOW IMBHIIM3AIMU: OOECIIeUeHUs] HOBOTO YPOBHSI Pa3BUTHsI MEAUIIWHBI,
CO3JJaHHE TIePCIIEKTHBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX pelaTh PecypcHbIe MPoOIeMbl Pa3BUTHS YEIOBEUECTBA,
MOWCKAa TMyTel BBIXOJa M3 TIIO0ANBHBIX KOJIOIMYECKHX MpoliieM M obecriedeHus: mepexoqa K YCTOHYHBOMY
Pa3BUTHIO, PAIMOHAIEHOMY HCIOJNB30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU; 3aMHTEPECOBAHHOCTh B MOJYYEHWH OHMONOTWYECKHX 3HAHWH B IIEJSX IMOBBIIIEHHSA OO0IIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHONH TPAMOTHOCTH, KaK COCTaBHOW YacTH (YyHKIIMOHAJIBHOW TPAaMOTHOCTH OOyYaroIIHXCH,
(dhopmupyemoit MIPH M3YYEHHU OMOJIOTHH; TIOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIONb3YEMbIX B
€CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIONB30BaTh MOIy9aeMble 3HAHUS Ul aHAJN3a U OOBSCHEHUS SBIICHHMA
OKPY’KaIOIero MHUpa M MPOUCXOMIMIMX B HEM W3MEHEHWH, YMEHHE JeNlaTh OOOCHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4YHBIX (JAKTOB M MMEIOUINXCS MAHHBIX C IIENbI0 TOTYYEHHs JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSATENBHO HCIIONIb30BaTh OWONIOTHYECKHE 3HAHUS ISl PEHICHHWs] MPOOJIEM B pEaNbHBIX JKU3HEHHBIX
CUTYallMsIX; OCO3HALEHHOCTU HAY4YHOU JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh MIPOEKTHYIO u
WCCIIEZIOBATENBCKYIO ACATENBHOCTh WHANBUAYAIHFHO U B TPYIINE; TOTOBHOCTh M CIIOCOOHOCTH K HEMIPEPHIBHOMY
00pa3oBaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY TIOJYYEHHWIO HOBBIX 3HAHHU 110 OMOJIOTHH B COOTBETCTBUU C
KU3HEHHBIMHU IMTOTPEOHOCTSIMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3ynbTaThl OCBOEGHHUS y4eOHOTo mpenMera «bHONOrHsD) BKIIIOYAIOT: 3HAYMMEBIE IS
(hopMupOBaHUS MHPOBO33PEHUS OOYUAIOUMMXCS MEXKIUCIHUIUIMHAPHBIE (MEXIpeAMETHbIe) OOIIeHayqIHbIe
TOHATHSA, OTPAXKAIONIME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa ¥ CHENU(PHUKY METOAOB ITO3HAHUS,
WCIIONB3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HHEPIHs, SBJIEHWE, MPOIECC, CUCTeMa, HAayJHBIA (akT,
TIPUHIIMIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEOBAHNE, HAOIIO/IEHNEe, N3MepEHNE, YKCIIEPUMEHT U
IpyTue); yHHUBEpCAIbHbIE Yy4eOHblEe MelcTBUs (IMO3HABaTelbHbIE, KOMMYHHKATHBHBIE, PETYISTHBHBIE),
obecrieunBaronie  GopMupoBaHue  (YHKIHOHAIBHOM TPAMOTHOCTH W COIHAIBHOW  KOMITETSHIIHH
0o0y4arommxcs;  CIHOCOOHOCTh  OOYYArOIIMXCS ~ WCIONB30BAaTh  OCBOCHHBIE  MEXAWCIUTUTHHAPHEIE,
MHPOBO33pEHUYECKHE 3HAHUS M YHUBEPCAIbHBIE yueOHbIe ISHCTBHS B ITO3HABATEIHLHON U COITUAEHON MTPAKTHKE.

B pesynpraTe mzydeHus OMOIOTMU Ha YpOBHE CpeIHEro oOmiero odpasoBanus y oOydaromierocs OymyT
chopMHUpPOBaHBI MMO3HABATENFHBIE YHUBEpCaJIbHbIE y4eOHBIE IEHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIIbHBIC
y4eOHbIe NEHCTBUS, PEryIsATHUBHBIE YHUBEPCAIbHBIE yueOHbIe ISHCTBHS, COBMECTHAS IEATENHLHOCTb.

IHo3HaBaTe/bHbIE YHHBepcAlbHbIe yUeOHbIe qeiicTBUs ba3oBble Jlornueckue 1eiicTBUs:
CaMOCTOSITENTLHO (POPMYIIMPOBATh U aKTYaIH3UPOBATh MPOOIIEMY, PACCMaTPHUBATh
€€ BCECTOpPOHHE; HCIONIB30BaTh MPH OCBOSHHUM 3HAHWUN MPUEMBI JIOTMYECKOTrO MBINUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUs, KiacCU(pUKaUU, OOOOINCHUS), PACKPHIBATH CMBICI OWOIOTUYECKUX TOHATHH (BBIIENATH UX
XapaKTepHbIC TPU3HAKH, YCTAHABIUBATH CBS3U C JIPYTUMHU TIOHITHSIMH); ONPENSISITh IEIH ACATEIbHOCTH,
3a/iaBasi mapaMerpbl ¥ KPUTEPUU HUX JTOCTHIKEHUS, COOTHOCUTH PE3yIbTaThl JEATENLHOCTH C MOCTaBICHHBIMH
LEJISIMU; UCTIONIb30BaTh OMOJIOTMYECKUE TIOHSATHS IS OObSICHEHHS (PaKTOB M SBJICHUH KUBOU MPUPOJIBI, CTPOUTH
JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, ICAYKTHBHBIC, 10 aHAJOTWHU), BBIABISATH 3aKOHOMEPHOCTH U
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MPOTUBOPEUHS B PACCMATPHBACMBIX SIBICHHSX, (DOPMYITUPOBATH BBIBOABI U 3aKIIOUCHHS, MPUMEHITH CXEMHO-
MOJICTIbHBIE CPECTBA IS IPEACTABIICHHS CYIIIECTBEHHBIX CBS3€H M OTHOIICHHH B H3y4aeMbIX OMOIOTMUYECKUX
o0beKTax, a TakkKe MPOTHBOPEUUI pa3sHOrO POJa, BBISBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX MCTOYHUKAX;
pa3pabaThiBaTh MJIAH PEIICHHS MPOOJEMbI ¢ yIETOM aHaIM3a MMEIOIINXCS MaTepPUaIbHBIX M HEMATEPHAILHBIX
PECYpCOB; BHOCHUTH KOPPEKTHBBEI B JEATEIHLHOCTH, OIIEHHBATH COOTBETCTBHME PE3YJIHTATOB IIEISAM, OIICHHBATH
PHCKM TIOCIECACTBUN JEATEABHOCTH; KOOPAWHHUPOBATH W BBIIONHATH PabOTy B YCIOBHSX PEANbHOrO,
BUPTYAJHHOrO W KOMOWHHPOBAHHOTO B3aWMOJICHCTBHS, Pa3BHBATh KPEATHBHOE MBIIUICHUE TMPH PEUICHUH
JKU3HEHHBIX MTPOOJIEM.

Ba3zoBble Hccae10BaTeIbCKHE AeiiCTBHUS

BIIaJIeTh HaBBIKAMH Y4YeOHO-HCCIIEAOBATENBCKOM W MPOEKTHOW JEATETbHOCTH, HAaBBIKAMH pa3pelieHHsI
npobiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATENFHOMY IMOHMCKY METOZOB DPEHICHHS MPaKTHYECKHX
3aaa4, MPUMCHCHUIO PA3JIMYHBIX MCTOJ0B II03HAHHA, HCIOJB30BaTh PAa3JIMUYHBIC BUABI ACATCIBHOCTU II0
MOJTYYEHUIO HOBOT'O 3HAHUS, €ro WHTEpIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX CHUTYallHsX, B
TOM YHMCJIC IIPHU CO3TaHUHN Y'-IC6HBIX 1 COUHAJILHBIX IIPOCKTOB; (I)OpMI/IpOBaTb Hay‘leIfI THIT MBIIIJICHUS, BJIaJCTh
Hay4HOH TEpMHMHOJIOTUEM,

KITFOYEBBIMU TOHATHSAMH M METOJaMH; CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJadd 00pa30BaTEIHHOM
ACATCIBbHOCTU U )XU3HCHHBIX CUTYyalUsX; BBIABIIATH IPUUINHHO-CIICACTBCHHBIC CBA3HU U aKTYyaJIU3UPOBaATh
3aaa4y, BBIJIBUTaTb THUIIOTE3Y eé peIICHUA, HaAXOOWUTh aprymeHTbl [MJIA A0Ka3aTCIbCTBa CBOHX
YTBep)I(HeHHﬁ, 3aaBaThb MapaMETPbl U KPUTCPUU PEIICHUSA,; aHAJIM3UPOBATH ITOJTYUYCHHBIC B X0/J1€ pCIICHUA
3ama4u pe3yibTaTbl, KPUTHYECKU OLCHMBATH MX JOCTOBEPHOCTH, IMPOTHO3MPOBATH M3MCHCHUEC B HOBBIX
YCIIOBUSIX; [JaBaTh OLEHKY HOBBIM CHUTyallusiM, OLEHHMBAaThb IPUOOPETEHHBIM OIBIT; OCYLIECTBISAThH
LieJIeHANPaBJICHHBIN [TOUCK NIEPEHOCA CPEICTB U CIIOCOO0B ACHCTBUS B PO(ECCHOHAIBHYIO CPEY; YMETh
MEepPeHOCUTh 3HAHUS B IIO3HABATENBHYIO M MPAKTHYECKYI0 OOJAaCTH >KU3HEAEATEIBHOCTH; YMETh
UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEAMETHbIX O00JacTel; BBIIBUTaTb HOBBIE HJEH, Ipelarath
OpPUTHMHAJIbHBIC TOAXOABI M PEIIEHUs, CTaBUTh IPOOJIEeMbl M 3aladd, AOMYCKAIOUIUE aJbTEPHATUBHBIC
peleHus.

Pa6oTa ¢ nndopmanueii:

OPHEHTHPOBATHCA B PA3NINYHBIX UCTOYHHUKAX HH(POPMAHHU (TEKCTe yaeOHOro
110co0HsI, HayYHO-TIOMYJIIPHOM JInTepaType, OMOIOrHYECKUX CIOBAPsIX U CHPaBOYHMKAX, KOMIIBIOTEPHBIX 0azax
JaHHBIX, B VIHTEepHeTe), aHaIM3UpoBaTh HHGOPMALIMIO Pa3IMYHbIX BUIOB U (JOPM MPEACTABICHUS, KPUTUIECKU
OLIEHUBATh €€ JOCTOBEPHOCTb M HENPOTHBOPEUYMBOCTDH; (OPMYIMPOBATH 3alpPOChl U NPHUMEHSTH pa3IMyHbIE
METO/IBI TTPH TIOKMCKE U 0TOOpE
Ouonornueckod WHGOpMAIUK, HEOOXOAWMOW [UIS BBIIONHEHUS Yy4YeOHBIX 3a7ad; TPHOOPETaTh OIBIT

UCIOJIB30BaHUA  MH(OPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH, COBEPLICHCTBOBATH KYJIBTYPY

AKTHUBHOT'O HCIIOJB30BAHUS PA3IMYHBIX ITOUCKOBBIX CHCTEM; CAMOCTOATEIBHO BHIOMpPATh ONTHMAJIbHYIO

(hopmy mipencraBieHust ONOIOTrHIEeCKO MHpopMaIu (CXEMBI, Tpa(pHuKH, THATpaMMBbl, TAOIHIIbI, PUCYHKA

W Jpyroe); HWCIIONB30BaTh HAYYHBIH SI3BIK B KAaueCTBE CpEACTBAa MNpU pabore C OWOIOTHYecKon

nH(pOpMaIen: TPUMEHATh XUMUYECKUe, GU3nIecKue 1 MaTeMaTHYeCKue 3HAKH U CUMBOJIBI, (POPMYJIHI,

ab0peBHaTypy, HOMEHKIATYpy, MCIOJIB30BaTh M NMPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKUE CPEACTBA

HarJSAHOCTH; BJAJIETh HAaBBIKAMHM PpAClIO3HABaHUS M 3alIUThl HMH(oOpmanmu, HWHGOPMALUOHHON

0€30MacHOCTH JTMYHOCTH.

KomMMyHHKaTHBHBIC YyHHBepcaJlbHbIe yueOHbIe AeiicCTBHSA

OOmenne:

OCYLIECTBIIATH KOMMYHHUKAIIUH BO BceX cdepax KU3HHU, AaKTUBHO YIaCTBOBATb
B JIMaJiOT€ WM JUCKYCCHH IO CYIIECTBY OOCYXIaeMmoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CYX/IEHUSl OTHOCHUTENBHO BBIIMOJHEHUS TNPEATaraéMoi 3ajayd, YYHUTHIBATb WHTEPECHl M COIJIACOBAHHOCTH
MO3ULUN APYTHX YYACTHHKOB JWAIIOra WM TUCKYCCHHM); Pacro3HaBaTh HeBepOaJbHBIC CPEACTBA OOLICHHS,
MOHUMATh 3HAYEHHE COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHTYallHi, yMETb
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CMSTYaTh KOH(IMKTBI U BECTH IEPETOBOPHI; BIANICTh Pa3IMYHBIMU CIIOCOOAMHU OOIICHUS W B3aUMOICHCTBUS,
MMOHMMATh HAMEPCHUS JAPYTUX JIFOJICH, IPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOU
dbopme (opMyTUPOBAaTH CBOM BO3PAXKEHUS; pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pCHUS C
HUCIIOJIb30BAHUEM S3BIKOBBIX

CpEACTB.

CoBMecTHAas 1eATEIbHOCTD:

MMOHMMATh M HWCIOJb30BATh IMPEUMYIIECCTBA KOMAHIHON M WHIMBHIYaJbHOW pPa0OOThI MpPH PEIICHUU
OMOJIOrMYECKOW TPOOJIEMBbI, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX (hOPM B3aUMOACHCTBHUS
NpH pelleHHH y4eOHOM 3aJauu; BBIOMpATh TEMAaTWKy W METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEM KaXKIOr0 YjieHa KOJUIEKTHMBA; MPUHUMATh LEIUM COBMECTHOW JAESITEIbHOCTH,
OpraHU30BbIBATh U KOOPJIMHUPOBATH NEUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATh IJIaH ACUCTBUN, pacIipenenaTh
POJH C Y4ETOM MHEHUH y4aCTHHKOB, OOCYXKIaTh pe3y/IbTaThl COBMECTHON PabOThI; OLIEHUBATh KAYECTBO CBOETO
BKJIaJIa M K&XKIOT0 Y4aCTHHUKA KOMaH/Ibl B OOIIMIA Pe3yJIbTaT IO pa3pabOoTaHHBIM KPUTEPHUSIM; Mpejiarath HOBbIC
MPOEKTHI, OLIEHUBATH UJEU C IMO3UIUNA HOBU3HBI, OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH; OCYIIECTBIISAThH
MMO3UTUBHOE CTPATErMuecKoe IMOBEJACHUE B PA3JIMYHBIX CHUTYAIUSX, MPOSBISITH TBOPUECTBO M BOOOpaKEHHUE,
OBITh MHUIIHATUBHBIM.

PerynsiTuBHbIE YHUBeEpPcAJTIbHbIE YueOHbIe AeiicTBUsI CaMoopraHu3amnus:

HCIIOJIBL30BATh OMOJIOrMYECKUE 3HAHUSA JJIs1 BBISIBIICHUSA HpO6.]'ICM U UX PCIICHUA B XHU3HCHHBIX U y‘IC6HBIX
CUTyaluAXx; BI)IGI/IpaTB Ha OCHOBE OMOJIOTMYECKNX 3HAHUU LEJIEBBIC U CMBICJIIOBBIC YCTAHOBKHM B CBOUX )I@flCTBI/ISIX
Y TIOCTYTKax 10 OTHOIIEHHIO K KUBOW MPUPOJE, CBOEMY 37J0POBBIO M 3JOPOBBIO OKPYKAIOIINX; CAMOCTOSITEIEHO
OCYIECTBIIAThH MMO3HABATENBHYIO JEATEIbHOCTD, BBIABIATH MTPOOJIEMBI, CTAaBUTH M (POPMYITHPOBATH COOCTBEHHBIE
3aJaud B 00pa30BaTENbHOM JEATENIBHOCTH M JKM3HEHHBIX CUTYalMsiX; CaMOCTOATENbHO COCTaBIATH IUIaH
pemreHus MpoodIeMbl ¢ yIETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOKHOCTEH M IPEIIIOYTEHUI; TaBaTh
OLIEHKY HOBBIM CUTYallMsIM; PacIIUPSTh PaMKU y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH; nenaTh
OCO3HAHHBIN BBIOOP, apIYMEHTHUPOBAThH €r0, OpaTh OTBETCTBEHHOCTh 3a PELICHHE; OLEHWBATH MPUOOPETEHHBIN
OIBIT; CIIOCOOCTBOBATh (OPMHPOBAHMIO W MPOSBICHHIO IIMPOKOH SPYAWIMHM B pa3HbIX O00JACTAX 3HAHMH,
ITOCTOSIHHO TIOBBIIIIATH CBOW 00pa30BaTENbHbIA U KyIbTyPHBIA yPOBEHb.

CaMOKOHTpPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, BHOCUTb KOPPEKTHUBEI B ACSTEIBHOCTD,

OLIEHMBATh COOTBETCTBHE PE3Y/IbTATOB LIESIM; BIAJETh HAaBbIKAMU [IO3HABATEIbHON PedIeKCUN KaK OCO3HAHMS

COBEpIIAEMBIX J1€MCTBUI M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHHUM, MCIIOIb30BATh IPUEMBI

pedaekcun AN OLEHKH CUTyallMM, BBIOOpAa BEPHOTO PEIICHUS; YMETh OLl€HMBATh PUCKH U CBOEBPEMEHHO

MPUHUMATh PEIICHHUS MO UX CHWKCHUIO; IPUHUMATh MOTHBBI M apryMEHTbI JPYTHX IPU aHAIHU3E PE3yIbTaTOB

NeATeNbHOCTH;

IIpunsitue ceds1 M APyrux:

IIPpUHHUMATDh CGGH, IIOHHUMas CBOHM HCAOCTATKHU M JOCTOMHCTBA,

NpUHHUMATb MOTHBBI U APTYMCHTBI APYIrUX IIPU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU, IPU3HABATH CBOE
npaBO W IIpaBO APYIrUX Ha OH_II/I6KI/I; pa3BUBAaTh CIIOCOOHOCTh ITOHUMATh MHUDp C NO3ULHUU OpYyroro
YCJIIOBCKA.

HNPEJAMETHBIE PE3YJIBTATDBI

HpeZLMeTHBIe pe3yiIbTaTbl OCBOCHUSA COACPIKAHUA y‘Ie6HOl"O npeamMera «buonorus» Ha yl"J'Iy6J'IéHHOM
YPOBHC OpUCHTHPOBAHBI Ha obecreueHue HpO(i)I/IJ'ILHOFO O6y‘l€HI/Iﬂ o6yqaroumxc;1 ouonoruu. OHM BKITFOYAIOT:
CHCLII/I(l)I/ILICCKI/IG JJIsL ouonoruu HAy4HBIC 3HAHUS, YMCHUA U CITOCOOBI ,Z[efICTBHﬁ 10 OCBOCHHIO, UHTCPIIPECTALIUN
n npeo6pa30BaHH}0 3HaHPII7[, BUbI ACATCIIBHOCTHU II0 IMOJIYYCHUIO HOBBIX 3HAaHUH M UX NPpUMCHCHUIO B
Pa3JIMYIHBIX y‘l€6HLIX, a TaKXKXC B PCAJIbHBIX KU3HCHHBIX CUTYyalUIX. HpCI[MCTHLIG PE3YIbTaThl MPEACTABICHBI
110 rogaM HU3y4YCHUH.

HpeZLMeTHBIC pE3YyJIbTaThl OCBOCHUA y‘l€6HOFO apeamera «buonorusa» B 10 kiaacce JOJZKHBL OTpaKaTh:
C(l)OpMHpOBaHHOCTL 3HAaHUH O MeCTe H poimn OHOIIOTUH B CHUCTEME ECTCCTBEHHBIX HayK, B (l)OpMI/II)OBaHI/II/I
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€CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, B MO3HAHWHU 3aKOHOB HPUPOIBI M PEUICHWH MPOOJIeM palruOHAIBHOTO
MPHUPOAOIIONB30BAHMSA, O BKIIAJAE POCCUICKUX H 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOIOTHH; BIaIeHHE CHCTEMOM
OMONOrMUECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATaone OHOIOTHIECKIE TEPMHUHBI U TIOHSATHS (KU3Hb,
KJIeTKa, OpraHu3M, METa0ONM3M, TOMEOCTa3, CaMOpEryJSIus, CaMOBOCIPOW3BEICHUE, HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT W pa3BUTHE), Ouonornueckue teopuun (kierounas teopust T. IlIsanna, M. Llneiinena, P.
Bupxora, xpomocomHass Teopusi HacieactBeHHoctd T. Moprana), yuenus (H.M. BaBwioBa — o meHTpax
MHOTOO0pa3usi M TPOUCXOKACHUS KYJIbTYpPHBIX pAacTeHHUI), 3aKOHBI (eAWHOOOpa3Hs MOTOMKOB MEpBOTO
MOKOJICHUSI, pPacUIETUICHHSI, YUCTOTHI TaMeT, He3aBUCUMOT 0 HaciienoBanus ['. MeHiens, TOMOJTIOTHYECKHX PSZOB B
HaclencTBeHHol n3menunBoctd H.M. BaBunosa), mpuHIMITEL
(KOMILIIEMEHTapHOCTH); BJIaJICHUE OCHOBHBIMH  METOJaMHU HAYYHOTO MO3HaH UCIIONIE3YEMBIX
B OHMOJIOTMYECKMX HCCIIEIOBAHMIX JKUBBIX OOBEKTOB (ONMHUCAHWE, H3MEpEHHe, HAONIO/CHHEe, DKCIIEPUMEHT);
yMEHHE BBIJIEIATh CYIIECTBEHHBIC MPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U IYKAPUOT, OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHcCJie OakTepHii, IpUOOB, paCTEHHM, KMBOTHBIX M YEIOBEKa, CTPOCHHS
OpraHOB U CHCTEM OpPTaHOB PaCTEHUH, )KUBOTHBIX, YEIIOBEKA, MPOIIECCOB KU3HEACATELHOCTH, TPOTEKAIONINX B
OpraHu3Max pacTeHWH, )KMBOTHBIX W YeNOBEKa, OMONIOTMYECKHX IMPOIECCOB: OOMEHa BelliecTB (MeTabonu3m),
MpEBpAICHUs] JHEPTUH, OpOXKEHWs, aBTOTPOPHOrO W TreTepoTpO(HOr0 THUIIOB NTHUTAHHS, (OTOCHHTE3a W
XEMOCHHTE3a, MUTO3a, Meii03a, TaMeTorene3a, YMOpHOreHe3a, MOCTIMOPHOHAILHOTO Pa3BUTHSI, Pa3MHOKEHUS,
WHIMBUIYalIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHSI T'€HOB, T€TEPO3HCA, HCKYCCTBEHHOTO
oTOOpa; yMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXKJy OPraHOMJAMHU KIETKA M WX (YHKIUSIMH, CTPOCHUEM
KJIIETOK Pa3HbIX TKaHEH M X QYHKIUSMU, MEXIY OpraHaMU M CUCTEMaMH OPTaHOB y PAaCTEHUH, KUBOTHBIX U
4enoBeKa U UX QYHKIMSIMH, MEXIY CUCTEMaMH OPIaHOB M MX (QYHKLUAMH, MEXIY dTallaMd OOMEHa BEIECTB,
JTanaMHu KJICTOYHOIO LUKJIA W JKU3HEHHBIX LHUKJIOB OpPraHU3MOB, 3TallaMd SMOpPHOHAJIBHOIO pa3BUTUS,
TEHOTHIIOM U ()EHOTHIIOM, (PEHOTHIIOM M (haKTOpamMu cpensl OOMTAHHS; YMEHHE BBISBISATH OTIMUMTEIIBHBIC
IPU3HAKA JKUBBIX CHUCTEM, B TOM UYHCIE DPACTEHHUH, >KMBOTHBIX M 4YEIOBEKa; YMEHHE MCIIOIb30BaTh
COOTBETCTBYIOILIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO0 M CUMBOJIMKY JUISl JOKA3aTeIbCTBAa POACTBA
OpPraHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYII; YMEHHE pellaTh OMOJIOTHYECKUE 3a/1a4M, BBIABIITH IPUUYNHHO-
CIIEICTBCHHBIE CBSI3H
MEXKAY HCCIEAYEeMbIMH OHMOJOTMYECKHMMH IIpOLEcCaMd U SIBICHHMSIMH, J€laTh BBIBOABI M IIPOTHO3BI HA
OCHOBAaHMM TIOJyYEHHBIX pE3YJIbTaTOB, YMEHHE BBIIOJIHATH JIAOOpATOPHbIE W MPAKTUYECKHE PadoTBhI,
COOJTFO/IaTh TIpaBMIIA TIPH PadoTe ¢ YIeOHBIM U TA0OpaTOPHBIM 00OPYAOBAaHWEM; YMEHNE BBIABUTATH THIIOTE3HI,
MPOBEPSITh MX OSKCHEPHUMEHTAJbHBIMH CpPENCTBAMHU, (OPMYNUpys Lelb HCCIEAOBAHMS, aHAIM3UPOBATH
MOTy4EHHbIE PE3ybTaThl M JeJaTh BBIBOIABL, YMEHHE y4acTBOBATh B Y4e€OHO-HMCCIENOBATENLCKONH padboTe mo
OMOIIOTHH, JKOJIOTMA W MENWIMHE, MPOBOAUMON Ha 0a3e MIKOMBHBIX HAYYHBIX OOIIECTB, W MYOIUIHO
MPEACTABIATh IONYyYEHHbIE PE3YNbTaThl Ha YYEHHYECKHUX KOH(EpEeHIMSIX; yMEHHE OLEHMBATh 3ITUYECKUE
aCIIEKThl COBPEMEHHBIX HUCCIIEIOBAaHUI B 00J1aCTH
OuoNoruM 1 MeAULUHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOI0OTBOPEHHE, HAIIPABICHHOE U3MEHEHNE F'eHOMA U
CO3JIaHWE TPAHCTEHHBIX OPTaHU3MOB); YMEHHUE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP Oymymielt mpodeccnonansHOH
JeATEeIbHOCTH B 001acTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOIOTUH, BETEPHHAPHH, CEIBCKOT0 X03HCTBa, UILEBOI
MPOMBIILIEHHOCTH, YIITyOIsTh TO3HABATENLHBIN HHTEPEC, HAPABJICHHBII HA OCO3HAHHBIN BBIOOD
COOTBETCTBYIOILEH MpodecCu U NPOIOIKEHHE OMOIOrMYecKoro 00pa3oBaHus B OPraHU3aLUsIX CPEIHEro
po¢heCCHOHANBHOTO M BBICIIET0 00pa30BaHMUS.

[IpeaMerHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 kjiacce T0KHbBI OTPakaTh:
c(OPMUPOBAHHOCTh 3HAHMHA O MECTE W PONU OMOJIOIMHM B CHUCTEME €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAayYHOH KapTHHBI MUPa, B IIO3HAHWU 3aKOHOB IPHPOJBI U PEILICHUN SKOJIOTHIECKUX
npoOieM dYeloBEYEeCTBA, a TAaKKE B PELICHMH BONPOCOB DPAaLMOHAIBHOIO ITPUPOAONOIB30BAaHUSA, WU B
(OpMHPOBAaHMHM ILIEHHOCTHOI'O OTHOIIEGHHS K TMpHPOAE, OOIIECTBY, HYEIOBEKY, O BKJIaJ€ POCCHHUCKUX U
3apyOeKHBIX YIEHBIX-OHMOIOr0B B pa3BUTHE OMOJIOTUH; YMEHUE BJaJeTh  CHCTEMOM  OHMOJIOTHYECKHX
3HaHUH, KOTOpasi BKJIIOYAET ONPEAETICHUS U MOHUMAaHUE CYIIHOCTH OCHOBOIOJIATAIOIINX OHOJIOrHMYECKUX
TEPMUHOB M TOHATHH (BHI, dKocUcTeMa, Ouocdepa), OHONOTHUECKHE TEOpUHU (PBOIIONMOHHAS Teopus Y.
HapBuna, cHHTEeTHYECKas: Teopus 3Boonun), yaeHus (A.H. CeBepuoBa — 0 MyTsIX W HampaBJICHUSX 3BOJIOLUH,
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B.1. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeTmueckoro paBHoBecusi k. Xapau u B. Baiinbepra,
3apossimeBoro cxoacrea K.M. Bapa), npaBuna (Muaumyma HO. JIubuxa, sKOIOrH4eckoil mUpaMubl SHEPTHH ),
runote3sl (runote3a «vmupa PHK» V. I'mnbepra); ymeHne Bnanerb OCHOBHBIMU METOAAMU HayYHOTO MO3HAHUS,
HCIIOJIb3YEMbIMU B 6I/IOHOI‘I/I‘IGCKI/IX HUCCIICAOBAHUAX KHUBBIX O6’LGKTOB 1 3KOCHUCTEM (OHI/IcaHI/IC, N3MCPCHHUC,
HaOJIIOJICHHE, OKCIEPUMEHT), Croco0aMu BBISBICHUS U OIICHKM aHTPOIOI'CHHBIX WM3MCHECHUN B
MPHUPOZC; YMEHHE BBIICNATH CYIIECTBEHHBbIC NPHU3HAKH: BHUJOB, OHMOr€OIIEHO30B, JKOCHCTEM H Ouocdepsl,
CTaOMIM3UPYIONIET0, JBWXKYIIETO W  pa3phIBalOIIEr0 €CTECTBEHHOTO OTOOpa, ajuloNaTpU4ecKoro U
CUMIIATPUICCKOI'O BI/II[OO6pa3OBaHI/IH, BJIMAHUA JIBWXYHIMX CHJI DBSBOJIOOWH Ha FCHO(bOHIL nmonyJsinuu,
MPHUCIIOCOOJICHHOCTH OpPTaHWU3MOB K Cpeie OOWTaHMs, YepeOBaHUSI HAMpaBlieHUH HBOJIOIWH, KPYyroBopoTa
BC€HIECCTB M IIOTOKAa OHEPruM B OKOCUCTEMAX; YMCHUC YCTaHABIMBATHh B3aUMOCBA3UM MCEKAY IIpoHecCaMu
OBOJIIOMH, ABVIXXYHIMMU CUJIaMU aHTPOIIOIr€HE3a, KOMIIOHCHTaAMU Pa3JIMYHBIX SKOCUCTEM U HpI/ICHOCOGHCHI/IHMI/I
K HUM OPraHM3MOB; YMCHUEC BBIABJIATH OTJIMYUTCIbHBIC IPU3HAKU JKHUBBIX CUCTEM, HpI/ICHOCO6erHHOCTB BHUJI0B K
cpenc 06I/IT3HI/I$I, aGI/IOTI/I'-IeCKI/IX u 6I/IOTI/I‘ICCKI/IX KOMIIOHEHTOB J3KOCHCTEM, B3aNMOCBSI3eN OpraHnsmMoB B
COO6IIIeCTBaX, AHTPOIIOICHHBIX W3MEHEHUI B DJKOCHCTEMaxX CBOeH MECTHOCTH; YMCHHUE HUCIIOJIL30BaATh
COOTBETCTBYIOIIME aPTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO M CHMBOJMKY JUIS JIOKAa3aTelbCTBA POJACTBA
OpPraHu3MoOB pPa3HbIX CHCTEMATUYCCKUX TPYIII, B3aUMOCBA3M OPraHUu3MOB W CpE€Abl O6I/ITaHI/I$[, €ANHCTBa
YeIOBEUYECKUX pac, HEOOXOJMMOCTH COXPaHEHHs MHOrooOpasusi BHJOB W DKOCUCTEM KakK YCIOBHS
COCYHICCTBOBAHMA NPUPOABI U YE€IOBEUYCCTBA, YMCHUC PCUIATH OHMOJIOTMYECKHE 3a1a4yu, BBIABIIATH MMPUYMHHO-
CJICACTBCHHBIC CBA3KW MCXKAY HCCICAYEMBIMU OMOJIOTHYECKUMU npoucccaMm U SABJICHUAMHA, OCJIaTh BBIBOAbI U
IIPOrHo3bl Ha OCHOBAHUHW IIOJYYCHHBLIX PE3YJIbTaTOB;, YMCHUE BBIIIOIHATH na6opaTopHHe U HOPaKTUYCCKUEC
paboThI, cobmomaTh mpaBwia nMpu pabore ¢ yudeOHBIM U J1a00paTOPHBIM 000pPYIOBAHHEM;, YMCHHE BBIIBUTAThH
TUTIOTE3BI, TPOBEPSITh X IKCIIEPUMEHTAIBHBIMH CPEICTBaMH, (POPMYITHPYSI LETb UCCIeOBAHMS, aHATU3HUPOBATh
MOJTyYeHHBIE Pe3yJbTaThl W JIENaTh BBIBOJBI, YMEHHE y4acTBOBATh B y4eOHO-MCCIIEAOBATENbCKON paboTe o
OMOJIOTHHY, DKOJIOTHMH W MEAWIMHE, IPOBOIMMOM Ha 0a3e IMKONBHBIX HAyYHBIX OOINECTB, W ITyOJUIHO
MIPEJCTABIIATh TOIYYEHHBIE PE3YNIbTAaThl HAa YUYEHHYECKHX KOH(EPEHIMAX; YMEHHE OIeHWBATh THIOTE3BI H
TEOPUH O TPOMCXOXKACHUU JKWU3HU, YEJIOBEKAa M HYEITOBEUYECKHUX pac, O NMPHUUYMHAX, MOCIEACTBHIX M CIIOcO0ax
MPEeOTBPAIICHUS TI00ATFHBIX U3MEHEHU B OWocdepe; YMEHHe OCYIIECTBIATh OCO3HAHHBINA BBHIOOp OymyIen
npodeccruoHaTbHOM
NeSITeTbHOCTH B 007acTh OWONOTHH, JKOJIOTHH, MPHPOIONONB30BAHUS, MEIUIINHEI, OHOTEXHOJIOTHH,
TICHXOJIOTUY, BETEPUHAPHH, CETLCKOTO XO3SIMCTBA, MHUIEBOW MPOMBIIUIEHHOCTH, YTIYONISATh MO3HABATENbHBII
HUHTEpPEC, HaIlpaBJICHHBIN Ha OCO3HaHHBIA BHIOOP COOTBETCTBYIOWIEH Tmpodeccnn ¥ TMPOIOIKEHHE
OHMOIIOrHYecKoro 00pa3oBaHMs B OPraHU3AIMSIX CPENHEr0 PO ECCHOHAIBHOTO U BEICIIETO 00pa30BaHMUS.

TemaTnueckoe mianuposanue 10 knace

Nen/m | HaumeHoBaHue pa3aenoB U TeM MPOrpaMMBI KonuuectBo yacos

BCEro MMpaKTHU4

Tema 1. « buonorust kak Hayka»

2
Tema 2. «OKuBble cUCTEMBI M UX U3YyYEHUE)
Tema 3. « buonorust KneTku» 2
Tema 4. «XuMundeckas opraHu3alyst KJIECTKHU.» 10 1
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8 1
Tema 5. «Ctpoenue u QyHKIHU KICTKI»
Tema 6. «OOMeH BeIeCTB U TPEBPAIICHHE YHEPTHH B KICTKE» 9
Tema7. «HacnencrBenHas MHPOpPMAIUS U peanu3anus e€ B KICTKe» 9
Tema 8 «OKM3HEHHBIN UK KIETKH) 6
Tema 9 «Crtpoenue u GyHKIUE OPraHU3MOB. 17
Tema 10. «PazmHOXKEHUE U pa3BUTHE Y OPTAHU3MOBY 8 1
Tema 11. «l'eHeTMKa — HayKa O HACJIEICTBEHHOCTH U M3MEHYHMBOCTH 2
OpPraHU3MOB)
Tema 12. «3aKOHOMEPHOCTH HACIICACTBEHHOCTI 10 1
Tema 13.  «3akOHOMEPHOCTH U3MEHYUBOCTH 6 2
Tema 14 . «['eHernka uenoBeka 3 1
Tema 15. «Cenekiust OpraHu3MOB) 4 1
Tema 16. «BHOTEXHONOTHS U CHHTETHYECKAsT OMOTOTHSD» 4
Tematndeckoe mianupoBanne 11 kmace
Nem/m HanmeHnoBaHue pa3enoB U TEM IPOrpaMMbl KonuuectBo uacoB
BCETO MPaKTUY
Tema 1 «3apoxaenne v pa3BUTHE SBONIONMOHHBIX MTPEICTABICHUI B 5
ownonorumn,

11 OpomonnonHas teopus Y. Jlapsuna 1
1.2 JBwxymye cuitel 3Bomonny BuaoB 1o Y. /lapsuny 2
1.3 dopMHUpOBaHNE CHHTETHIECKON TEOPHUU SBOIIOIIUN 1 1
1.4 O6o06menwue o Teme. TectupoBaHue 1
Tema2. «MUKPOIBOIIOLMS U €€ PE3YIbTATHD) 15 1
2.1 Drarbl 3BOIIOLIMOHHOrO MpoIiecca: 3

MHUKpO3BOJIIOLIMST W MakposBomonus. [lomymsimust  —

3JIEMEHTapHasl €AMHULA SBOJTIOLHN
2.2 OnemeHTapHbIe (aKTOPbI SBOIIOLIH 3
2.3 EcrectBenHbIi 0TOOp — HaNpaBIsAIOMNK (AKTOP SBOTIOLUH 2
2.4 [IpucnocobneHHocTh OpPraHU3MOB KaKk  pe3yibTar 2

MHKPO3BOJIIOLUH
25 Bun, ero kpurepuu u cTpyKkTypa 2 1
2.6 BunooOpasoBanue kak pe3yinbTaT MUKPOIBOIIOLUH. 2

29



®epnepanpHas padouas nporpamma | buonorus. 10-11 knaccst (yrinyO0nEHHBIN YpOBEHB)

2.7 O06o0menue mo Teme. TectupoBaHue 1
Tema3. «MaKkpo3BOIIOLUS U €€ PE3yIbTaTh» 7
3.1 [TaneoHTONOrMUECKHE METOJIBI U3YUCHHUS YBOJIOIUN 1
3.2 Buoreorpaduueckne MeTo/Ibl U3y4eHHUs IBONIOLNN 1
3.3 DOMOpHOIIOTHYECKHE HM  CPaBHUTEIHLHOMOP()OIOTHUECKHE 2
METO/IbI U3Y4EHHsI DBOJIOIHN
34 OO01Me 3aKOHOMEPHOCTH IBOJOIIUU 2
3.5 O06o0meHue 1o Teme. TecTupoBaHue 1
Tema4d «IIpoucxoxeHue u pa3BUTHE KU3HU Ha 3eMIIe» 16
4.1 ['umoTe3pl BOZHUKHOBEHUS KM3HU HA 3eMIIe 2
4.2 OCHOBHBIE ATaIbl HEOPTAHUYECKOM IBOTIOIAN 2
4.3 Uctopust 3emun 1 MeTONIbI €€ U3ydeHUs 1
4.4 HauanpHble 3Tansl OpraHnYeCKON SBOITHOLUN 1
4.5 DBOITIONHS SYKaproT 1
4.6 OCHOBHBIE 3Tallbl YBOJIIOI[UH PACTUTEIILHOTO MUPa 1
4.7 OCHOBHBIE ATaITbI BOITIOIUN )KHBOTHOTO MUPa 2
4.8 PasBurue xu3nu Ha 3emiie 3
4.9 CoBpeMeHHas CHCTeMa OpraHUYeCKOro Mupa 2
4.10 O0606menwue mo Teme. KonrponbHas padora 1
Temab. «IIponcxoxaenre yenoBeKa — aHTPOITOTEHES) 11
5.1 AHTPOIOJIOTHS — HAyKa O YEIOBEKe 1
5.2 Pas3BuTHE IpeACTaBICHUHI O MPOUCXOKICHHH YESIOBEKa 1
5.3 MecTo denoBeka B CHCTEME OPTaHUYECKOTO MHpa 1
5.4 JBmxymmye cuitel ((haKTOphI) aHTPOITOT€He3a 2
5.5 OCHOBHBIE CTa/IMV AaHTPOIIOTeHE3a 2
5.6 DBOITIONHS COBPEMEHHOT'O YeITOBEKa 1
5.7 Yenoreueckne  packl.  MEKIUCIUIIMHAPHBIE — METOJIBI 2
AHTPOIOJIOTUH
5.8 O6o6menwue o reme. KontponsHas padora 1
Tema 6. «3Okonorusi — Hayka O B3aMMOOTHOILEHHUSX OPraHU3MOB U 4
HaJOPraHU3MEHHBIX CHCTEM C OKpY’Kalolel cpeaoiiy
6.1 3apoKJeHNE U Pa3BUTHE 3KOIOTHH 1
6.2 Meroapl SKONOrMH. 3HaYEHUE SKOJOTMUECKUX 3HAHUM JUIs 2
YenoBeKa
6.3 O600mmenue no teme. Kourponsnas padora 1
Tema7. «Opranusmsl U cpesia OOUTaHHSDY 10

30



®epnepanpHas padouas nporpamma | buonorus. 10-11 knaccst (yrinyO0nEHHBIN YpOBEHB)

7.1 Okonoruyeckue GakTopbl 1
7.2 Abuornueckue paxropsl. CBET Kak IKOJOrHYECKUi (akTop 1
7.3 TemnepaTypa Kak 3KOJIOTHYECKUH (pakTop 1
74 BnaxHOCTh KaK 3KOJIOTHYECKUI (hakTop 1
7.5 Cpenbl 00MTaHUST OPTaHU3MOB 1
7.6 Buonoruueckue puTMbl 1
1.7 JKuzHeHHbie GOPMBI OPraHU3MOB 1
7.8 Buorndeckue hakrops 2
7.9 O600mienue o Teme. TecTupoBaHue 1
Tema 8 . «DKos0orus BUJIOB U MTOMYJISILIHI 10
8.1 DKOJIOTUYECKUE XapaKTEPUCTUKH TTOMYIISIIIHA
8.2 DKosornyeckasi CTpyKTypa MOIMyJISIHH. 3
8.3 DKoJIOrMYecKasi HUIIA BUA 3
8.4 O06o06meHwue 1Mo TeMe. TecTupoBaHue
Tema 9.«Oxomorus coodIecTB. IKOITOTHIECKUE CUCTEMBD) 13
9.1 Co00111eCTBO OpraHU3MOB — OMOIICHO3 1
9.2 Dkocucrema 2
9.3 DKOJIOrHYECKUE MUPaAMHUIbI 2
9.4 V3mMeHeHus cOOOIIECTB — CYKIIECCHU 1
9.5 [IpupoaHbie 3KOCHCTEMBI 2
9.6 AHTPOIIOr€HHBIE SKOCHCTEMBI (arPO3IKOCHCTEMBI) 1
9.7 YpboskocucTeMbl. DKOMOHUTOPUHT 3
9.8 O6o006menwue o reme. KontponbHas padora 1
Tema 10. «buocdepa — rmodanpHas YKOCHCTEMAa» 7
10.1 Buocdepa. Ctpoerne u cTpykTypa duocdepsr 2
10.2 3aKOHOMEPHOCTH CyIecTBOBaHUs 6uochepsl. KpyroBopoTsl 2
BEIECTB
10.3 3onanpHOCTh  OMocepbl. OcCHOBHBIE  OHMOMBI  CYILH. 2
YcroitunBocTh 6nocdepbl
10.4 O6o006menwue o teme. [Ipoekr 1
Temall. «HenoBek U OKpyKaroias cpeaar 8
111 Bo3saeiictBue uenoseka Ha ouocdepy 2
11.2 AHTpOINOreHHOEe  BO3/IECTBHE Ha PacCTUTENbHBIA U 2
YKUBOTHBIN Mup. OXpaHa NpUpPOJIbI
11.3 PannonansHOE  MpPUPOAONONB30BAaHME UM YCTOMYHMBOE 2

Pa3BUTUC
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VY4ebHo — MeToanueckoe odecreueHre
1. HarypanbHbie 00BbeKTHI (repbapuu, KONJIEKIINH)
2. MHKpOCKOITBI, KOMIUIEKTHI MUKPOIIPENapaToB
3. O6BEMHBIC MOAIEITH
4. Habopsl Mmymsoxeit
5. Ilpubops! pazgaTouHbie (JIyma pydHbie, MUKPOCKOIIBI)
6. [locyna 1 nprHAIISKHOCTH 1Sl OIIBITOB
7. IleyatHbie TOCOOMS (KOMILJIEKTHI TaOJTHIT)
8. DKpaHHO-3BYKOBBIE cpefcTBa 00yueHUs (yueOHbIe BUACO(DUIBMBI)
9. MynbpTUMEAUITHBIE CpeICTBA O0yIEHUS (KOMITAKT-TUCKH)
3.2. DnexTpoHHbBIE 00pa30BaTENbHBIC PECYPCHI
1. buonorus, xumus, 3KoJIOTHs: MeXIpeAMETHBIM HHTErpupoBaHHBIA Kypc. - M.: OO0 «®Du3nukon»,
2017. — YueOHOE 3JIeKTPOHHOE U3/IaHue.
2. buomorms: 6-11 kmacc. JlaGoparopubelii mpakTukym. 4.1-2. — M.: PecnyOmukaHCKuiA
MyapTUMenuanenTp, 2018. — YueGHoe a5ekTpOHHOE U3/TaHUE.
3. buonorus: Anatomus ¥ Gusnosorus yenoseka; 9 kimace. Y.1-2. — M.: 3AO «IIpoceemienrne-MEJINA»;
«HoBerit muck», 2016. — MynpTHMennitHOE yaeOHOE U3JaHHe.
4. buorexnomnorus. - M.: 3A0 «HoBsrit auck», 2015. — YyaeOHoe 3eKTpoHHOE U3aanue. 34
5. OtkpbiTas 6uonorus: Bepeus 2.6. / Mamonrtor /.M., mox pen. k.0.H. A.B. Maranuna. — M.: OO0
«Dmsukon», 2017. — YueOHOE 27EeKTPOHHOE H3aHHE.
6. IlogroroBka x EI'D mo Omomorun: Ilommsiii Habop TpeHaxkepoB. — M.: OO0 «®Puzmkon», 2016. —
YuebHoe JIEKTPOHHOE U3TaHHUE.
7. Oxonorus. 4.1-2. — M.: MockoBckuii ['ocynapcTBEeHHbBIN HHCTUTYT 3JIEKTPOHUKY U MaTeMaTuku, 2018.
- Y4eOHOe DIICKTPOHHOE U3TaHHE.
8. Dxomorus: OOpasoBaTenbHbli KoMIiekc. 10-11 kmacc / moxm pea. A.K. AxneOuuna, B.W.
CugornazoBa. — M.: 3A0 «1Cx»; [poda, 2018. — YaeOHOE 371eKTpOHHOE U3TaHNE.
Y4ebHOe TocoOue A MIKOTBPHUKOB M abuTypueHtoB - M: Dx3amen, 2017. - 448 c. 6. Boponmor H.H.,
Cyxopyxosa JI.H. DBomrorust opranmaeckoro Mupa ((hakyIbTaTHBHBIA KypC):
YuebHoe mocodue mst 10- 11 kmaccoB cpenneit mkonsl. — M.: Hayka,2017.
Bricorkas JI.B., I'maromes C.M., [pvimw .M. u ap. /Ilox pen. B.K. llymckoro u np. O6mas 6uomorusi:
VYue6. mrst 10— 11-x kit ¢ yrmy6u. usyd. 6uonoruu B mkone — M.: [IpocBemierne,2017.
I'pun H., Crayt V., Teiinop . buonorus. B 3-x Tomax. — M.: Mup,2018.
XKepebumosa E.JI. buonorust B cxemax m Ttabmuiax: Ilocobue mns mkompHHKOB W abutypuentoB - CIIo:
Tpurosn, 2018. - 128 c.
Kamenckuit A.A., KpuckynoB A.E., Ilaceunmk B.B. OO6mas Owomorms. 10-11 xmacc: yue6. mis
obmeobpazoBar. Yupexaennii — M.: poda, 2018. — 367 c.
Koznosa T.A., Kyamenko B.C. buonorus B Tabnurax: 6-11 xmaccer: CipaBounoe mocobue. - M: Jlpoda, 2016.
- 240 c.
Jlemesza H.A., Kamumrok JI.B., JIucos JI.I. buomorus B Bompocax u orBerax. - M.: Pome.2017. — 496¢.
Mamonros C.I". buonorus: [locobue ans moctynatonwx B By3bl. — M.: Beicinas mkona,2017.
[TaBnos MN.10., Baxuenxo JI.B., MockBuues [1.B. buonorus. Ilocobue-penerntop i HOCTYNAIOMUX B BY3bI. —
PocroB - Ha - Jlony: @enukc. —2018. — 576¢. 15. Pysunckwuii,J1.B.,B. K. lllymuoit,I". K. [prmim.
30P:
http://school-collection.edu.ru

1.http://www.e-osnova.ru/- XXypHan «buonorus. Bce gns yuntens!»

2. http://digital.1september.ru — O6wepoccuickmii npoekT «LLkona uMdpoBoro Beka.

3. http://school-collection.edu.ru - Konnekums undpoBbix 06pasoBaTenbHbIX PECYpPCOB.
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4. http://www.electroniclibrary21.ru - OnektpoHHas Gubnuoteka 21 Beka.

5. http://www.ege.edu.ru - OcduumnanbHbin MHPOPMALMOHHLIA nopTan EM3.

6. http://www.zavuch.ru
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