PABOYAS NIPOI'PAMMA
yueOHoro npeamera «buosnorus. Yriy0aeHHbIi ypOBeHb»

it ooydaromuxcst 10 —11 knaccos

OCTBEHHOCTP ~ MEXJIy  OCHOBHBIM  OOLIMM, CpEIHUM  OOLIMM,  CpEIHUM
poeCCHOHATIBHBIM M BBICIIUM 00pa3oBaHHEM. B TO ke BpeMs KaxIbli U3 3THUX y4eOHBIX
IIPEIMETOB JIOJDKEH OBbITh OPUEHTHPOBAH Ha INPHOPUTETHOE pelleHue oO0pa30BaTeNbHBIX,
BOCIIUTATENbHBIX U PA3BUBAIOIIUX 3a]a4, CBS3aHHBIX C IpOQOopHEeHTaleld 00yJarouxcs u
CTUMYJIUPOBAaHMEM HHTEpeca K KOHKPETHOHW 00JacTH HAy4dHOIO 3HAHMs, CBA3aHHOIO C
Ouosiorueit, MeAMLIMHOMN, SKOJIOTUEH, ICUXOJIOTUEH, CHOPTOM HJIM BOGHHBIM JICJIOM.

[Iporpamma mo ydebHomy mnpemmery "buonorus" maér mpeacTaBlieHHE O ILETH U
3aadax M3y4yeHus ydeOHoro mpeamera «buonorus» Ha yriyOaEHHOM ypOBHE, ONpenenseT
o0s3aTennbHOE  (MHBAapUAHTHOE) MPEIMETHOE COJACp)KaHHe, €ro CTPYKTYPHpPOBAaHUE IIO
paszzgesnaM M TE€MaM, pacHpelielieHHe II0 KijaccaM, PEKOMEHJIYET I0CJIe0BaTEIbHOCTh
U3Yy4YeHHs] yueOHOro maTtepuana ¢ Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTMKHU y4eOHOro mpolecca, BO3pacTHbIX 0coOeHHocTell oOydarouuxcsi. B mporpamme mno
OMOJIOTMU peaTu30BaH NPUHIMI NPEEMCTBEHHOCTH C H3yuYe€HUEM OMOJIOTMH Ha YpPOBHE
OCHOBHOro o01ero o0pa3oBaHus, Onarojapss 4eMy MNpPOCMAaTpUBAETCsS HAINPABICHHOCTbh Ha
nocjenyomee pa3BUTHE OMOJOIMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (HOpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOI'O MMPOBO33PEHMS, DKOJIOTMYECKOTO MBILIUICHUS, MPEICTABICHUN O
3I0pOBOM 00pa3e JKU3HU, HAa BOCHHUTAHHE OEPEKHOTO OTHOIICHUS K OKpPY)KAIOIIEeH
NPUPOJHON cpene. B mporpamMme mo OHMOIOTMH Tak)Ke MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO
npenMera «buonorus» B peanuzanuu  tpedoBanuil ®I'OC COO k mnIaHUpPyeMbIM
JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM pe3ysibTaTaM 00y4YeHUsI U B (POPMUPOBAHUU
OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEJIbHOM JEATEIIBHOCTH OOYyYaroIIUXCsl 0 OCBOCHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHus Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHMsL.

VYuebnsiii npeamet «buosiorusy Ha ypoBHE CpeHEro 00IIero o0pa3oBaHMs 3aBEepIIACT
Ouosiornyeckoe oOpa3zoBaHME B IIKOJE W OPUEHTHPOBAH Ha pacUIMpeHHe U YTriIyOJeHue
3HaHUN OOYYAIOIINXCS O JKMBOW MPHUPOJIC, OCHOBAX MOJICKYJISIPHON M KJIETOYHOW OMOJIOTHH,
SMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHSL, TEHETUKH, CEIEKI[UN, ONOTEXHOJIOTUH, 3BOIIOIMOHHOTO
YUEHHUS U SKOJIOTHH.

N3yuenne yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO
Ha MOJITOTOBKY 00YYaroIMXCs K MOCIEIYIOIEMY MOJIYyYeHHUI0 OUOIOrMUecKOro o0pa3oBaHus
B BY3aX M OpraHu3alMsx cpeaHero mnpodeccuoHaabHOro obpa3zoBaHus. OCHOBY €ro
COJZIEpKaHUSL COCTaBISIET cCUCTeMa OMOJOTMYECKUX 3HAHWM, IMOJyYEeHHBIX HpU H3YYEHUU
00yYaroIMMHUCS COOTBETCTBYIOUIMX CHCTEMaTHMYECKHX pa3/eloB OHOJIOIMH Ha YpOBHE
OCHOBHOTo ooOuiero oopazoBanus, B 10—11 knaccax 3Tu 3HaHMA MONy4YaroT pa3ButHe. Tak,
pacuipeHbl M yriayOJieHbl OMOJIOTMYECKHE 3HaHMsS O pacTeHUsX, JKUBOTHBIX, rpubax,
OakTepusx, OpraHU3ME€ 4YeJlOBeKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH, JONOJHUTEIBHO
BKJIFOUEHBI OMOJIOTUYECKUE CBEJEHUS MPUKIAJHOTO W IIOWCKOBOIO XapakTepa, KOTOpbIe
MOKHO HCIIOJIb30BaTh KaK OPUEHTHPHI AJIs MOCIeAYIoLero Beioopa npodeccun. Bo3moxkHa
TaK)X€ MHTEerpanus OMOJOrMYeCKUX 3HAHUN ¢ COOTBETCTBYIOIIMMHU 3HAHUSAMHU, MOJTYYEHHBIMU
00y4aroIuMuUCs Ipy U3y4eHUU (PU3NKU, XUMUU, Teorpaguu U MaTEMaTHKH.

CrtpykTypa mporpammsl 1o ydyeOHoMy mnpeamery "buosnorus" orpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIN MOAXO/BI K M3y4eHHI0 Ouosoruu. COorjacHO UM, U3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHbIE J[UI1 JKUBBIX CHCTEM pPa3HOIO YPOBHS
OpraHu3aliK, SBOJIIOLMU OPraHUYECKOro MHUpa Ha 3emiie, COXpPaHEHHs OHOJOTHYECKOTO
pasHooOpa3us miaanetsl. Tak, B 10 kiacce M3y4aroTCcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOU
OMOJI0THH, YMOPUOJIOTUU U OHOJOTHH Pa3BUTHUS, TEHETUKH U CENIEKIIMH, OMOTEXHOJIOTUU U
CUHTETUYECKOI OMOJIOTUH, aKTyaJlM3UPYIOTCsS 3HaAHUS oOydaroumxcs rno OOTaHHKe,



300JI0TUH, aHATOMUM, (u3uonsoruu uenoBeka. B 11 kmacce u3ydaroTcsl 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYueOupiii npeamer «buonorus» Mnpu3BaH OOECHEUYUTh OCBOEHHE OOYyYarOIIUMUCS
OMOJOrMYEeCKUX TEOPU M 3aKOHOB, WJACH, MPHUHIMIIOB W MPABHJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHUpA, 3HAHUH O CTPOCHUU, MHOTOOOpa3UH U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJISIHU, OMOLIEH03a, YKOCUCTEMBI, O BBIJAIOLIUXCS
HAYYHBIX JOCTIKEHHSIX, COBPEMEHHBIX MCCIEIOBAHHUIX B OMOJIOTHH, MPUKIATHBIX aCHEKTax
Ouosornyeckux 3HaHWHA. [l pa3BuTHUS W TOINAEpIKAHUS HHTEpeca OO0ydaromuxcs K
OMOJIOTUU Hapsy CO 3HAUYUTEIBHBIM OOBEMOM TEOPETHUECKOTOo MaTepHala B COACpKaHUU
MIPOTpaMMBbI 110 OUOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIICHUS U PA3BUTHUS
TOW WIM HMHOW 00JMacTh OHMOJOTHWH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B
pelieHre BaXKHEHIUX ONOIOTUYECKUX U SKOJIOTHYECKUX MPooIIeM.

Henp wusywyenuss yueOHOro mnpeamera «buonorus» Ha yriyOnéHHOM YypoBHE —
OBJIaJIcHHEe OOYYaIOUUMUCS 3HAHUSAMH O CTPYKTYPHO-(OYHKIIMOHAIBHOM OpraHu3aluu
KUBBIX CHCTEM pa3HOT0 paHra W NpUOOpeTeHHEe YMEHUH HCIONb30BaTh 3THU 3HAHUS B
dbopMUpOBaHMM HHTEpeca K OmpeAenEéHHON 001acTH MNpOoPecCHOHANbHON AESITeIbHOCTH,
CBA3aHHOM ¢ Owuosiorued, WiIM K BbIOOpPY Yy4eOHOro 3aBelEHUs M IPOJOJIKEHUS
OMOJIOTUYECKOTO 00pa30BaHMUA.

JlocTikeHne nenu u3ydeHus ydeOHoro mpenmera «buomorus» Ha yriayOnéHHOM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CICAYIOUINX 3a1a4:

OCBOCHHE OOYYAIONIMMHCS CHUCTEMbl OWOJIOTMUECKUX 3HaHWA: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHSIX, KOHLETIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBHIIaX,
COCTaBJISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTSIX OWOJIOTMYECKUX CUCTeM (KJIETKa, OPraHu3M, MOMYIALus,
BUJI, OMOTeo11eH03, Onocdepa); O BBIIAIOUINXCA OTKPHITHSIX U COBPEMEHHBIX HCCIIECIOBAHMSIX
B OMOJIOTHH;

O3HAKOMJICHHE  OOydYalomMXcsi € METOJaMH  IO3HAaHWA O KUBOM  TPUPOIBI:
WCCIIEIOBATEILCKUMHI  METOJIaMH  OWOJIOTUYECKUX HayK (MOJIEKYJISIpHOW W KIIETOYHOM
OuosIoruu, SMOPHOIOTUN U OWMOJIOTHH Pa3BHUTHS, TCHETUKU W CEJIEKIMH, OMOTEXHOJIIOTHH U
CHHTETHYECKOW OMOJIOTHH, TMAJCOHTOJIOTHH, SKOJIOTHUH); METOJaMH CaMOCTOSTEIHHOTO
MPOBEACHUST OMOJIOTMUECKUX HCCIE0BaHUN B JjabopaTopuu U B mpupoje (HaOIIOACHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJIEINPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCA YMEHUSIMHU: CAMOCTOSITEIbHO HAXOIUTh, AaHATTM3UPOBATh U
UCIOJIb30BATh OMOJIOTHYECKYIO UHpOpMaIINIO; M0JIb30BaThCs OMOJIOTHYECKOI
TEPMHUHOJIOTHEN M CHMBOJMKON; yCTaHABIMBATh CBA3b MEXIY pPa3BUTHEM OHUOJOTHH H
COLIMAJIbHO-9KOHOMHUYECKUMH M HKOJIOTHYECKUMHU MpoOIeMaMH YelIOBEYeCTBa; OLEHUBAThH
MOCTICNICTBHSI CBOCH JEATENBHOCTH IO OTHOIICHHWIO K OKpY’Kalomled NpUPOIHOHN cpene,
COOCTBEHHOMY 3/IOPOBBIO M 3JI0POBBIO OKPY’KAIOIIMX JIFOJEH; 0OOOCHOBBIBATh U COOJIOIATH
Mepbl TPOGWIAKTUKA WH(EKIMOHHBIX 3a00J€BaHWH, MpaBHa MOBEICHHUS B TPUPOAE H
oOecrniedyeHns 0€30MacHOCTH COOCTBEHHOW )KM3HEIEATENbHOCTH B YPE3BBIYANHBIX CUTYALIUAX
MPUPOJHOTO ¥ TEXHOTEHHOTO XapakKTepa; XapaKTephu30BaTh COBPEMEHHBIE HayYHBIC
OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BuUTHE Yy OOYYaIOUIMXCS MHTEIUIEKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH B
nporecce 3HaKOMCTBA C BBLIAIOLUIMMHCSA OTKPHITUSIMH U COBPEMEHHBIMH HCCIICIOBAaHUSIMU B
OMOoJIOTHH, pelIaeMbIMU €10 MPOoOJIeMaMu, METOAOJIOTHEH OMOJIOTMYECKOTO HCCIeI0BaHUs,
MIPOBEICHUSI OKCIIEPUMEHTAIBHBIX MCCIIEJOBAHUHM, peleHuss OHOJIOrMYecKHX 3ajad,
MOJICITUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U TPOIIECCOB;

BOCIIUTaHHE y O0YJAIONINXCS IIEHHOCTHOTO OTHOIIIEHUS K JKUBOM MPHUPOJIE B IIETIOM H K
OTHCNTBHBIM €€ 00BeKTaM U SBICHHSM; (OPMHPOBAHWE DKOJOTUYECKOH, T€HETHUECKOU
IPaMOTHOCTH, OOIIeH KyJIbTyphl IOBEJCHHUS B TIPUPOJIC; NHTETPAINN €CTECTBEHHO-HAYYHBIX
3HAHUM;



npruodpereHue o0y4aromuMucs KOMITETEHTHOCTHU B paroHaIbHOM
MPUPOJONONIB30BaHNU (COONIIO/IEHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPaHbl BHUJOB,
sKocUCcTeM, Onochepsl), COXpaHEHUH COOCTBEHHOTO 3/J0POBbS U 3JI0POBBS OKPYNKAIOIIMX
monen (cobmrogeHuss Mep TpoduIakTUKH 3a0oneBaHui, oOecnedeHue Oe30MMacHOCTH
KHU3HEICATSIIbHOCTU B UPE3BBIYAIHBIX CUTYyaIUSX MPUPOIHOIO U TEXHOTEHHOTO XapakTepa)
Ha OCHOBE HCIIOJIb30BaHMsI OMOJIOTUYECKUX 3HAHUM U YMEHUI B TOBCEIHEBHOM JKU3HH;

CO3JIaHME YCIOBHW JUIi OCO3HAHHOTO BBIOOpa OOYYAarOIIMMUCS WHIUBHIYaTbHON
00pa3oBaTeNbHON TPAaEKTOPUH, CIOCOOCTBYIOWICH IOCIEAyIOmEeMy Mpo(ecCHOHATBHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHM C WHMBHIYaJbHBIMH HHTEPECAMH M MOTPEOHOCTIMHU
peruoHa.

OOmiee 4nciIO 4acoB, OTBEICHHBIX HAa M3ydeHHE OWOJIOTUM Ha YIIyOJICHHOM YpOBHE
cpenHero obmiero oopasoBanus, coctaBimsier 204 gaca: B 10 kmacce — 102 yaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEIEIO).

OTO6op oOpraHm3anMoOHHBIX (OpPM, METOJOB M CPEACTB OOydYeHUS OHOJOTHH
OCYIIECTBISIETCS C Y4YETOM CHEHU(PUKHA €ro COJACpXKaHUS M HANpaBICHHOCTH Ha
MIPOJOJIKECHHE OHOJIOTrUYECKOT0O o0Opa3oBaHus B OpraHu3aIusIX CpeIHero
poheCCHOHATFHOTO U BBICIIETO 00pa30BaHMUA.

O0s3aTenbHBIM yCIIOBHEM ITpH 00yueHHH OMOJIOTHN Ha YTIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEACHUE JAOOPATOPHBIX W MPaKTHYECKUX pador. Taxxe ywacTue oOyyaromuxcs B
BBIMIOJIHEHUN TPOCKTHBIX H y4eOHO-MCCIIETOBATENbCKUX padOT, TeMaTHKa KOTOPBIX
OTIPEJIENIACTCSl yUUTENIeM Ha OCHOBE HMMEIOIIUXCS MAaTepUATbHO-TEXHUYECKHX PECYPCOB H
MECTHBIX MPUPOHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA

10 KJIACC

ConepxaHue MNpOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocynapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. BuoJsiorusi Kak HayKa

CoBpemeHHass Ouojorusi — KOMIUIEKCHas Hayka. KpaTkas wucTopus pa3BUTHS
ouonorun. buomornueckue HayKd MU H3ydaeMble UMHU TpoOieMbl. DyHIaMEHTaJbHEIE,
MIPHUKJIaIHbIE U TTIOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue O6uonoruu B GOPMUPOBAHUN COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHHEe OHOJIOTUU B TPAKTHUECKOUN
JEATEIIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOBL.

JdemoncTpanuu

IToptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, U. [lapsun, Y. I'apsei,
I'. Mengens, B. 1. Bepnanckui, . II. I1asnos, . U. Meunukos, H. 1. Basunos, H. B.
Tumodeer-Pecosckuii, [[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabmumer u  cxembl: «CBsi3p  OHWOJOTMM € JPYrUMU  Haykamm», «Cucrema
OMOJOTUYECKHUX HAYKY.

Tema 2. ’KuBble ccTeMbI M UX H3y4YeHHE

KuBbie cuctemMbl Kak TpeaMer uzydeHus Owosoruu. CBOWMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMUMHYECKOTO COCTaBa, [JUCKPETHOCTh M LEJIOCTHOCTh, CIOXHOCTb |
YIOPSAOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CaMOOPTaHHW3alMs, CaMOBOCIPOU3BEICHHUE,
Pa3ApaKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMM KUBBIX CHCTEM: MOJICKYJSIPHBIN, KIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIH,  TOMYJISIIMOHHO-BUIOBOM,  DKOCHCTEMHBIN  (OMOTEOIEHOTHYECKHIA),
ouocdepnsiid. [Iporeccrl, mporcxoasiue B )XKUBBIX cucTeMax. OCHOBHBIC TPU3HAKU KUBOTO.



XKuznp kak ¢opma cymiecTBoBaHus Marepuu. Hayku, u3ydaromue >KUBBIE CHCTEMBI Ha
Pa3HbIX YPOBHSIX OpraHU3alUH.

N3yuenue xuBbIx cucteM. MeToibl 6uonoruueckoit Hayku. Habmonenue, nsmepenue,
9KCIIEPUMEHT, cHucTeMaTu3auus, MeraaHanu3. [loHsThe O 3aBUCUMOM M HE3aBHCUMOMN
nepemenHoil. [InanupoBanue skcnepumenTta. IlocranoBka u mpoBepka rumote3. Hymnesas
runore3a. [lonstue BbHIOOPKHM U e€ mocToBepHOCTh. Pa3dpoc B OMOJIIOrMYECKUX JaHHBIX.
OneHka JOCTOBEPHOCTH IIOJIYYEHHBIX pe3yjibTaToB. [IpMuMHBI HCKaKE€HUS pe3ysbTaToOB
sKcriepuMeHTa. [IoHsATHE CTaTUCTUUECKOIO TECTA.

JdemMoHcTpanuu

Tabmuipsl u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «bHOJIOrHYecKHe CUCTEMbD»,
«CBoiICTBa XKUBOW MaTtepum», «YPOBHHU OPraHU3ALMHU >KUBOM HPUPOIbD, «CTpoeHHe
KUBOTHOM KJIETKU», « TkaHHU KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIIOBEYECKOTO OpPraHU3May,
«buoreonenosy, «buocdepar, «MeToabl U3YUESHUS KUBOH IPUPOBD).

O6opynoBanue: nabopaTropHoe 00OpyAOBaHWE Uil TPOBEACHUS HAOIIOJACHUM,
M3MEpEeHU, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcrnonb30BaHue pa3IMYHbIX METOJIOB MIPH U3YUYEHUHU KUBBIX

CUCTEM».
Tema 3. BuoJiorust KJIeTKH
Krerka — cTpyKTypHO-QYHKIIMOHATIbHAS €IWHUIA JKUBOTO. VICTOpHS OTKPBITHS

kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. [IBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MOJ0KEHHSI COBPEMEHHON KJIETOYHON TEOPHUHU.

MeToabl MOJIEKYJISIDHOH ¥ KJIETOYHOH OHOJOTMHM: MHUKPOCKONHS, XpomaTorpadus,
anekTpodope3, METOA MEUYEHBIX aroMoB, Au(QepeHnruanbHoe IeHTPU(PYTHpOBaHUE,
KyJbTUBHUPOBAHUE KIIETOK. M3yueHue ukcupo8anHulx Kiemok. JIEKTPOHHAS] MUKPOCKOIIHSL.
Kongoxranvnas muxkpockonus. Bumanvroe (npusicuznennoe) uzyyenue Kiemox.

JdemMoHcTpanuu

[Hoptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lneiinen, P. Bupxos, K. M. bap.

TaOmuis! u cxembl: «CBETOBON MUKPOCKOID», «NEKTPOHHBIA MUKpOCKOM», «McTopus
Pa3BUTHS METOJIOB MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOI MUKPOCKOII, MUKpPOIIpENapaThl paCTUTENIbHbIX, )KUBOTHBIX U
OaKTepHAIbHBIX KJIETOK.

IIpakTnueckas padora «/I3yueHne MeTO0B KJIETOUHON Ononoruu (xpomarorpadus,
anekTpodopes, nupdepennnansHoe neHTpuyruposanue, [1LP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XHMMHUUYECKUHN COCTaB KIJIETKU. Makpo-, MUKpO- U YJIBTPaMUKpPOJIEMEHTHI. Bona u €€
pOJIb KaK PaCTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYIIALNH.
MuHepalibHble BeIIeCTBA KJIETKHM, WX Ouojoruueckas posib. Poinb KaTMOHOB M aHHOHOB B
KJIETKE.

Opranuueckue  BemiecTBa  KJIeTKW.  buonormueckue — monmumepsl.  benkw.
AMMHOKHUCIIOTHBIN cocTaB 6enkoB. CTpyKTypbl OeKoBOM MoJieKyJbl. [lepBuuHas cTpyktypa
Oenka, menTHAHAs CBsI3b. BTopu4Hasi, TpeTUyHAas, YeTBEPTHUUHAs CTPYKTYphI. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkos. buomornueckue GpyHkimu 6enkoB. [Ipuonui.

VYraeBoasl. MoHOCaxapuIbl, AUCaXapyIbl, OJUrocaxapuabl U nojaucaxapuabl. OOmuit
IUIaH CTPOEHUS U (U3UKO-XMMHUYECKHE CBOWCTBA YTIJIEeBOAOB. buonoruueckue (yHKIMH
YTJIEBOJIOB.

Jlumuasl.  T'mapodumnsHo-rHapOodoOHBIe  cBoiicTBa.  Kiaccudukanus — aMnuios.
Tpurnuuepunsl, doconunuabl, BOCKH, cTepouabl. buonornuyeckue (QyHKIUH JTUMIHIOB.
OO6mume cBOMCTBA OMOJOTMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIyIPOHUIIAEMOCTb.



Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne HykiIeMHOBBIX KUCIOT. HykiieoTuibl.
[Tpunnun komriementapuoctu. [IpaBuino Yapradda. Ctpykrypa JIHK — nBoiiHast cimpais.
Mecronaxoxaenue u ouonorndeckue Gpynkmuu JJHK. Buast PHK. ®ynkiuun PHK B kietke.

Crtpoenne wmosiekynsl AT®. Makposprudyeckue cBsisu B Mojekyide ATO.
buonornueckue ¢pynkuuu AT®. BoccraHOBICHHBIE MEPEHOCYNKH, WX (YHKIUH B KIIETKE.
lpyeue wnyxneozuompugpocghamor (HT®D). Cexenupoanue JIHK. Memoowr cenomuku,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast 6uonorus: OnoxumMuueckue u Onou3nyeckre Uccael0oBaHus COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpBl OHOMOJNEKYI. Mooderuposanue cmpykmypvl u QyHKyuil
OUOMONEKY U Ux Komniekcos. KomnvromepHulii Ouzaun u opeaHuyeckull cCunmes OUOMONEK)Y
U UX HeNpUpOOHBIX AHALO208.

JdemMoHcTpanuu

[Toprpersr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, O.
Courep, C. Ilpy3usnep.

Huarpammbl:  «PacrmipeneneHre XUMHYECKHUX JJIEMEHTOB B HEXHBOW MPUPOJIEY,
«PacnipeeneHne XuMHUYECKIX JIEMEHTOB B KUBOU MPUPOIE».

Tabmuie! u cxemsl: «Ilepuognueckast Tabnuia XMMUUECKUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJbI», «BeriecTBa B cocTaBe opraHu3MoBy, « CTpOEHHE MOJIEKYJIbI OelKay,
«CTpYKTYpBI OETKOBON MOJEKYIb», «CTpOSHHE MOJIEKYJT YTIIEBOIOBY, «CTpPOCHHE MOJIEKYJIT
munuaoBy», «HyknennoBeie KUCIOTE, «CTpoeHue MoieKyisl ATO.

O6opynoBaHue: XUMUYECKast 1ocy1a U 000pyAOBaHUE.

JlabopaTopuass pa6Gora «OOHapyXeHHe OCIKOB C TIOMOIIbI0 Ka4eCTBEHHBIX
peaKuuii».

JlabopaTopnas padora «liccnenoBanue HYKIEHMHOBBIX KUCJIOT, BBIACIEHHBIX W3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u PYHKIUM KIETKU

Tunsl  KIeTOoK:  JdykapuoThueckas W Ipokapuoruyeckas.  CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTudeckond kieTku. Kiierounass crTeHka OakTepuili W apXei.
OcoOeHHOCTH CTPOEHHUS reTepoTpOoGHON U aBTOTPOGHON MPOKAPHUOTHUECKUX KIIETOK. MecTo
U pOJIb IPOKApUOT B OMOLIEHO3aX.

Crpoenne u (YHKIMOHHPOBAHUE JSyKapuOTHYEeCKOM KieTku. IlmazmaTuueckas
MeMOpaHa (mnasmanemma). CTpykTypa IuiazMaTHueckod mMeMmOpanbl. TpaHCIOpPT BellecTB
yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: naccuBHbIM (auddysus, obneruénnas auddysus),
aKTUBHBIN (MEpBUYHBIH W BTOPUYHBIM aKTUBHBIA TpaHcnopt). I[lomynponunaemocTtsb
MeMOpaHbl. Pabora HaTpuii-kanueBOoro Hacoca. OHJOIMTO3: MUHOLWTO3, (aromuros.
Ox3omuro3. Kierounas crenka. CTpykTypa W (DyHKIMM KJIETOYHON CTEHKHM pPacTEHUH,
rpuboB.

Huronnaszma. [{utozons. [urockener. JIBuxenue mutoriazmMbl. OpraHoubl KIETKH.
OnHomMeMOpaHHBIE OpraHoMJbl KIETKH: sHAorua3marudeckas cetb (OIIC), anmapar
lonbmkK, 1U30COMBI, HX CTpoeHHEe M (QYHKIMH. B3auMocBA3b OAHOMEMOpPaHHBIX
opraHouJoB kietku. CTpoeHHe TpaHyJIIpHOTO PETUKYIyMa. Mexanusm HanpaeieHus 6eiKos
6 OIIC. Cunre3 pactBopuMbix OenkoB. CuHHTe3 KI€TOUYHbIX MeMOpaH. [nmagkuit
(arpaHyJspHBIA) SHAOIUIA3MaTHUYeCKUl peTuKyayM. CekperopHass (yHKIUS amnmapara
TlNomemxu. Moouguxayus benxoe 6 annapame I'onvoocu. Copmuposka benxoe 6 annapame
T'onvoorcu. TpaHcriopT BemiecTB B KieTke. Bakyonu pacTuTenbHbIX KieTOK. KieTouHsli COK.
Typrop.

[TosryaBTOHOMHBIE OpraHOM]IbI KJIETKH: MUTOXOHJIPHHM, TIACTHIBL. [Ipoucxodrcoenue
mumoxonopuil u niacmud. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
(GYyHKIMHM MUTOXOHAPHHM M miactuj. IlepBUuYHBIE, BTOPHUYHBIE U CIIOKHBIE ILIACTHIBI



(OTOCUHTE3UPYIOIIUX 3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI BBICHIMX
pacTeHui.

HememOpannble opraHouasl kinetku CrtpoeHne u  (QyHKIMM HEMEMOpaHHBIX
OpPraHouJoB KieTKU. Pubocomsl. Ilpomescymounvie unamenmor. MUKpo(pUIaMEHTHI.
Axmunogvie  mukpoghunamenmol.  MbllIEUHbIE  KIETKU. AKmMuHO8ble  KOMNOHEHMbl
Hemblueunolx Kkiemok. Mukporpyoouku. Kierounsiii 1neHtp. CTpoeHHE W JIBUIYKEHUE
KTYTUKOB U pecHW4YeK. MHuUKpoTpyOouku  mutoruiasmel.  Llentpuons.  benxu,
accoyuuposanuvie ¢ MUKpopuiameHmamu u mukpompybouxamu. Momopusie benxu.

Snpo. O6onouka siapa, XpOMaTHH, KapuoIlIa3Ma, SIPIIKHA, UX CTPOCHUE U (PYHKITUH.
Snepubrii  OenkoBblii  MaTpukc. IIpocTpaHcTBeHHOE  PACHONOKEHHE XPOMOCOM B
uHTephazHoM sape. Dyxpomamun u cemepoxpomamuH. Beaxku XpoMaTHHa — THCTOHBI.
Jlunamuxa si0eproii ob6onouxku 6 mumose. Aoepnwviti mpancnopm.

Knerounble BkiatoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapuoOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOM ).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexxoBckuii, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE 3yKapHOTHUYECKOW KiIEeTKW», «CTpOEHHE KUBOTHOM
KIeTKN», «CTpoeHne pacTUTENbHOM KIeTKn», «CTpoeHHe MHUTOXOHIPUNY, «SIpoy,
«CTpoeHue MpoKapruOTHUECKON KIETKU».

O6opyoBaHMe: CBETOBOM MHUKPOCKOII, MUKpPOIpPENapaTbl PaCTUTEIbHBIX, )KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0akTepuaibHbIX KIETOK.

JlaGopatopHas padora «lI3yueHue CTpOeHUs KIETOK pa3IMYHbIX OPIaHU3MOBY.

IIpakTnuyeckas padora «/3ydyeHue cBONCTB KJIETOYHON MeMOpaHbI».

JlabopaTtopnass paGora «McciaemoBanue mmiIasMonM3a M JEIUIa3MONM3a B
PaCTUTEIBHBIX KIETKaX».

IIpakTnueckas padora «l3ydueHue [ABWKEHUS IUTOIUIa3Mbl B PaCTUTENIbHBIX
KJIETKax».

Tema 6. O0MeH BellecTB U NMpeBpaleHUe YHEPIUU B KJIeTKe

AccuMuIsIIMS M JUCCUMWIISILIMSA — JIB€ CTOpPOHBI MeTaOonu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBIA M reTepoTpodHbI. YdacTHe KHCIopoJa B OOMEHHBIX IMpoleccax.
OHepreruyeckoe olecrneueHne KieTku: mnpeBpameHne ATD B 0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuil KiaeTouHoro Meradonuszma. GepMeHTHI, UX CTPOEHHE,
cBoiicTBa W MexaHM3M JelcTBus. Kodepmentsl. OTnnunst (GepMEHTOB OT HEOPraHWYECKHX
KaTajau3aTopoB. benku-akTUBaTOppl U OEIKU-MHTUOUTOPBL. 3aBUCHUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT Pa3IUYHBIX (AaKTOPOB.

[lepBuuHbI CUHTE3 OpraHMYeCcKUX BellecTB B KieTke. DoTocunTes. AHokcucennbiii u
oxcuzenHvlll omocunmes y obaxkmepuii. Ceemocobupaiowjue nuemMeHmvl U HUSMEHMbL
peaxkyuonHo2o yenmpa. Poiab xmopomiactos B npouecce potocuHTe3a. CBeToBas 1 TEMHOBas
¢bazpl. Pomoovixanue, Cs., Cs- u CAM-munvi homocunmesa. IIpogyKTUBHOCTb (POTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

Xemocunte3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUDUIHPYIOLIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Bunel  Opoxenus. I[IpoaykTbl OposkeHHS ©  HX
HCIOJIb30BaHUE YeJIOBEKOM. AHa3pOOHbIE MUKPOOPTaHU3MBbI KaK OObEKTHl OMOTEXHOJIOTHH 1
BO30yauTEIH OONE3HEH.

AspoOHBIE OpPTaHU3MBI. DTambl dHEpPreTHUecKoro oomeHa. [loaroToBUTENbHBIN JTarl.
I'mukonu3 — 6ecKUCIOpOIHOE PACIIETIIICHUE TITFOKO3BI.

buonornueckoe OKHMCIEHHE, WIM KIETOYHOE JbIXxaHWe. Poilb MUTOXOHIpHUH B
nporeccax — Ouosjoruyeckoro okucieHus. Luknanueckue peakiuu.  OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memopanrnoeo epaouenma npomonos. Cunmes AT®D: paboma



npomonnou AT®-cunmasvl. TlpeumyiecTBa a3poOHOT0 MyTH OOMEHA BEIIECTB TMeEpe/l
aHa’pOOHBIM. DP(HEKTUBHOCTH SHEPTETHUUECKOT0 OOMEHa.

JdemMoHcTpanuu

Ioprpersr: [Ix. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenpsrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupbl 1 cxeMbl: «POTOCHHTE3», «DHEpreTUYecKuii oOMen», «bruocuuTes Oenkay,
«Ctpoenue pepmeHTa», « XEMOCHUHTERY.

O6opynoBaHue: CBETOBOM  MHKpPOCKON, O0OOpyAOBaHHWE MJii  IPUTOTOBICHUS
IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas padora «VI3yueHne KaTaTUTHUECKOW aKTUBHOCTH (pepMEeHTOB (Ha
IIpUMEPE aMUJIa3bl WK KaTanas3bl)».

JlaGopaTopuas padorta «/3yuenue pepMEHTAaTHBHOTO paCIIEIUICHHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas padora «CpaBHeHHE TPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopnasi paboTa «CpaBHEHHUE MPOLIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HacaeacrBeHHasi nH(popMaLHs U peajin3anus eé B KJIeTKe

Peakuuu MarpuuHoro cuHTe3a. lIpuHIMD KOMIUIEMEHTapHOCTM B  PEAKIMAX
MaTpUYHOTO cuHTe3a. Peanmzanus HacneAacTBeHHON MH(opmanmu. ['eHeTHUeckuil Ko, ero
cBoiictBa. Tpanckpunumss — Marpuunbld cuHTe3 PHK. IlpuHuunel Tpanckpuniuu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJJIENbHOCTh, ACUMMETPUUYHOCTh. (Co3pesanue MampuiHvlx
PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucmsus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTese 6enka. YcnoBus
ouocunresa Oenka. KogupoBanue amuHokucioT. Ponb pubocom B OnocuHTe3e Oenka.

Cogpemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanusi TeHOMa y MPOKapHoOT
U 3yKapuoT. Perynsuus akTUBHOCTH I€HOB y npokapuoT. I'unoresa onepona (®. XKakoo, XK.
Mano). Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eHog. Perynsiusi OOMEHHBIX TpOLECCOB B KieTke. KieTouHbit
rOMEOCTa3.

Bupycsl — HekiieTouHble (hOpPMBI )KU3HU U 00JIUraTHbIe Mapa3uTbl. CTpOEHHE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnennwiil yuxn JHK-codepacauyux
supycos, PHK-coodepoicawux eupycos, oOaxkmepuogazos. QObpamnas mpaHcKpunyus,
pesepmasa, unmezpasd.

BupycHbie 3a0osneBaHus 4YeloBeKa, JKWUBOTHBIX, pactenmil. CIIMI, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

Buounpopmamura: unmeepayuss u ananuz  6orvuux maccusos  («bigdata»)
CMpPYKmMypHuIX —Ouonocudeckux Oaunvlx. Hanomexnonoeuu 6 oOuonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6enxos. Cnocodovl 00cmasku 1eKapcma.

JdemoncTpanuu

[Toptpetsr: H. K. Konbuos, /1. . UBaHOBCKUIA.

Tabmumer u  cxembl: «buocunHte3 Oenka», «l'eHeTudeckuii kom», «Bupycen,
«baxrepuodarm.

IpakTuyeckas padora «Co3ianue MOJEIHN BUPYCay.

Tema 8. JKu3HEeHHDII UK KJIETKH

Knerounsnii muki, ero mepuoanl u perymnsaiusa. Matepdaza m muto3. OcobeHHOCTH
MpoLeccoB,  NpoTekaromux B uHTepdasze. [loaroroBka  KIeTKM K  JCJICHUIO.
[IpecunTeTnyecknii  (MOCTMUTOTUYECKUN), CHHTETUYECKHMA W  TMOCTCHHTETHYECCKUUN
(MpeMUTOTUYECKUI) TepUO Ikl HHTEPGA3HI.

Matpuunelii  cunte3 JIHK — perumkanus. Ilpunnuner  perumkanuu  JJHK:
KOMILUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIAPALIEIbHOCTh. MeXaHu3M
perunkanmu JITHK. Xpomocomsl. Ctpoenue xpomocoM. Tenmomepsl u Tesnomepasa.



XPpOMOCOMHBIN HA0Op KJIETKH — KapuOTHUII. JIMTUIONIHBIA M TaIJIONMIHBIA HA0OPHI XPOMOCOM.
I'omonornuneie xpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne knetku — Muto3. CTaiuu MUTO3a U MPOUCXOJAUIME B HUX Ipouecchl. THIbl
Muto3a. Kapuoknnes n nutokuHes. buonorndeckoe 3Ha4eHUE MUTO3A.

Perynsiuss MuToTHYeCKOro IMKiIa KieTku. [Iporpammupyemasi KieTo4yHasi THOenb —
anomnTo3.

Knerounoe  sapo, XpoMocombl, (QYHKIMOHAJIbHAash TIeHOMHKA. Mexanuszmol
nponughepayuu, oughgepenyuposku, cmapenus u euderu kiemox. «Llugposas xiemka» —
ouounghopmamuueckue mooenu hyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «KU3HEHHBIA MUK KIETKH», «MHUTO3», «CTpoeHHEe XPOMOCOM,
«Pemmukanms JJHK».

O6opynoBaHme: CBETOBOM MHUKPOCKOII, MUKpOIIpenapaThl: « MUTO3 B KJIETKaX KOpeIKa
TyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopnas padora «HaOnroneHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha
TOTOBBIX MHKpPOIIpErapaTax)y.

Tema 9. CTpoenne n GpyHKIIUM OPTaHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OIHOKIIETOUHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJICTOYHBIE OPTaHU3MBI.

OcCoOeHHOCTH CTPOCHUS W JKU3HENCATEIHPHOCTH OJHOKJICTOYHBIX OPTraHHU3MOB.
bakTepuu, apxeu, OQHOKIECTOYHBIC TPUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE MPOTHUCTHI.
KononunanbHbie OpraHu3mbl.

B3anMocBsI3p yacTeil MHOTOKJIETOYHOIO OpraHu3ma. [KaHU, OpPraHbl U CHCTEMBI
opranoB. Opranu3m Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOJAINAsA, OCHOBHAs, MexaHnyeckasi. OCOOEHHOCTH CTpOeHHS, PYHKIMIA U PACTIONOKECHHS
TKaHE! B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U YENOBEKAa. TUMbl JKUBOTHBIX TKaHEH: SIHTEIUaIbHAas,
COCIMHUTEIIbHASI, MbIllIeuHas, HepBHas. OCOOEHHOCTH CTPOCHUS, DYHKIIMI U pacroI0KEeHUS
TKaHEe! B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHbie W TE€HEpAaTHUBHBIC OpraHbl pacTeHHil. OpraHbl U CHCTEMBI
OpraHOB )KMBOTHBIX U YeloBeKa. DyHKIIMH OPraHOB U CUCTEM OPTaHOB.

Omopa Ttena opranu3smoB. Kapkac pacteHuit. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHyTpeHHHH ckener. CTpO€HHME U THIIbI
COCIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBMKEHHE OIHOKIETOYHBIX OpPraHU3MOB: aME&OOUTHOE,
KTYTUKOBO€, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUM: TPONU3MbI U HACTHUHU.
JIBr>KeHHe MHOTOKJIETOYHBIX JKMBOTHBIX W YENOBEKAa: MbIIIeYHas cucrtema. Peduekc.
CkeneTHbIe MBI U UX padoTa.

[luranne opranusmoB. I[lormomieHre BOABI, YIJIEKUCIOTO Ta3a W MHHEPAIbHBIX
BEIIECTB pacTeHUsAMH. [IluTaHWe >KUBOTHBIX. BHYTpHIOIOCTHOE W BHYTPHUKIECTOYHOE
nuieBapenre. [lutanue MO3BOHOYHBIX JKMBOTHBIX. OTAENBI MHUIIEBAPUTEIBHOTO TpPAKTa.
[TumeBapuTenbHble xene3bl. [luneBapuTenbHas cucTemMa 4ejioBeKa.

Jpixanue opraHu3MoB. Jlpixanue pacteHuid. Jlpixanue >KuBOTHBIX. [uddy3us razos
4yepe3 MOBEPXHOCTh KiIeTku. KokHoe apixanue. [lpixarenpHash MOBepXHOCTh. JKabGepHoe u
N€royHoe JApixaHue. JIpIxaHuWe TMO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKAa. DBOJIOLMOHHOE
YCIIO)KHEHUE CTPOCHMS JIETKUX MO3BOHOUYHBIX JKUBOTHBIX. /[pIXaTenpHas cucTeMa 4eloBeKa.
MexaHu3M BEHTWIALNMHM JETKUX y TTUIl W MJICKOMUTAIOMMX. Perymnsamus apIXxaHusl.
JlpixaTeapHbIe 00BEMBI.



TpancnopT BewmEeCTB y OpraHuM3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHUi. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
IM03BOHOYHBIX >KMBOTHBIX M 4YenoBeka. Cepale, KpOBEHOCHbBIE cocyabl U KpoBb. Kpyru
KpOBOOOpalIeH!sl. OBOJIOIHOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOH  CHCTEMBbI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perymisius.

Brinenenne y opranusmoB. Bbiaenenuwe y pacteHuid. BblieneHuwe y JKUBOTHBIX.
Coxparutensuble Bakyond. OpraHbl BblaeneHus. QDuiubTpanusi, cekpenuus u o0paTHOe
BCAChIBAaHME KaK MEXaHU3Mbl pPabOThl OpraHoB BbiieieHUsA. CBSA3p TOJOCTH Tela C
KPOBEHOCHOM U BBIACIUTENIBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKUBOTHBIX U
gyenoBeka. llouku. Crtpoenue u ¢yHKpoHHMpoBaHue Hedpona. OOpa3oBaHHE MOYH Y
4eJIoBeKa.

3amuTa y OpraHu3MoB. 3allluTa y OAHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LHUCTBl TpoCTeHmmMX. 3ammTa y MHOroKJIeTouHblx pactenuil. Kytukyna. CpencrBa
HAaCCUBHOU U XUMHUUYECKOH 3auThl. OUTOHIIMIEI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NpOU3BOAHBIC. 3alluTa
opranu3ma oT Oone3Heil. MMmyHHas cuctemMa uenoBeka. KJeTOYHBIH UM TyMOpasIbHBIN
UMMYHHUTET. BpoXa€HHbII u NpHOOpEeTEHHBbIN crenupuyeckuii uMMyHUTET. Teopus
KJIOHaJIbHO-celekTuBHOro uMmmyHutera (II. Opmux, @®. M. bepuer, C. Tonerana).
BocnanurenbHble OTBEThl OpraHu3MoB. Poib BpOXIEHHOTO HMMMYHHTETa B pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUH.

PaznpaxxumMocTh M peryisius y OpraHu3MoB. Pa3gpaxumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxuMocTs 1 perynsmnus y pacreHuid. PocToBble BeliecTBa U X
3HauYEHHUE.

HepBHas cuctema u peduiekTopHas peryiauus y >KUBOTHbIX. HepBHast cuctema u eé
OTIeNbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKUBOTHBIX. OTAeisl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pednekc u pednexropHas ayra. bezycinoBHbie u
YCIIOBHBIC PEQIICKCHI.

I'yMopanbHas peryisius U >HJIOKPUHHAs CHCTEMa >KMBOTHBIX U ueioBeka. JKenesbl
SHJAOKPUHHOM CHUCTEMBI M MX TOPMOHBI. /[leficTBHe TOPMOHOB. B3auMOCBS3bp HEPBHOW M
SHIOKPUHHOM cucteM. [ unoranamo-runoduzapHasi cuctemMa.

JdemoncTpanuu

IHoprper: U. I1. I1aBnos.

Tabnuup! u cxembl: «OIHOKIETOYHbIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «IIpocteitimune», «OpraHbl IBETKOBBIX pacTeHUi», «CHCTeMbl OpraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOE€HHE HAaceKOMbIX», «TKaHM pacTeHHiD»,
«KopueBsie cucrtemb», «Ctpoenue credms», «CTpoeHHe JIMCTOBOM IUIACTMHKWY», «TKaHU
XKHUBOTHBIX», «CKeneT yenoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucremay,
«/pixaTenpHas cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpinenurenbHas  cuctema»,  «OHIOKpHUHHas  cucrtemMa», «CTpoeHHE  MBILIIB»,
«MmmynuteT», «KnmeunononoctHele», «Cxema nuTaHUs pacTeHui», «KpoBeHOCHbIE
CUCTEMBl IIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHE IUIaHApUWY,
«BHyTpenHee cTpoeHHe H0XJeBOro uepss», «HepBHas cucrema puio», «HepBHas cucrema
narymkn», «HepBHasg cucrema npecmblkaromuxcs», «HepBHad cuctema ntuny, «HepBHas
crcTeMa MJeKonuTaromux», «HepBHas cucrema yenoseka», «Peduexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKpOIIpenapaTbl  OJHOKJIETOYHBIX
OpPraHM3MOB, MHUKpOIIpenaparbl TKaHEW, PaKOBHHbBI MOJUTIOCKOB, KOJJIEKIIMHM HACEKOMBIX,
UTJIOKOXKHUX, JKHMBBIE SK3EMIUISIPl KOMHATHBIX pacTeHUil, TepOapuu pacTeHUN pa3HbIX
OTJEJIOB, BII@AXHbIE Tpernaparbl JKUBOTHBIX, CKEJIEThl I1O3BOHOYHBIX, KOJUIEKIUU
0€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET ueloBeKka, O00OpyJoBaHHWE /Jsi JIEMOHCTpAluu
MOYBEHHOTO M BO3JIYIIHOIO MUTAHUS PACTECHMH, paCIIEIUIEHUs Kpaxmaya U OelKOB IMoJ
nelictBueM (hepMeHTOB, 00OPYOBaHUE IS AEMOHCTPALMU OIBITOB MO U3MEPEHHIO



XKU3HEHHOU €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJbHbIX JBUKEHUN, MOJIETIU T'OJIOBHOTO
MO3ra Pa3IN4HbIX )KUBOTHBIX.

JlabGoparopHas pabdora «/3yueHue TkaHeill pacTEeHUI.

JlaGoparopHas pabdora «/3yueHne TKaHel KUBOTHBIX).

JlaGoparopHasi padora «l3yueHre opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoXeHHe ¥ pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe (BKJIIOYas BEr€TaTHBHOE) U I10JOBOE.
Bupt 6ecrionoro pa3MHOXKEHHS: TOYKOBAHKE, CIIOPYJIIALHS, (hparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBble kineTku, wnu ramersl. Meio3. Craguu Mmeiiosa.
IToBenenue xpomocom B Mero3e. Kpoccunrosep. bruonornueckuii cmMpIcit MeH03a U I1OJI0BOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzaponpiieBoe pasButue. l'ameroreHe3 y IKMBOTHBIX. [loJOoBbIE JKeme3bl.
OOpazoBaHue 1 pa3BUTHE MOJNOBLIX KJIeToK. Criepmarorenes u oorenes3. CTpoeHHE MOJOBBIX
KJIETOK.

OmogoTBopeHre U SMOPHOHATIBLHOE Pa3BUTHUE KUBOTHBIX. CIIOCOOBI OTLIIOIOTBOPEHHUS:
HapykHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3sBUTUE OPraHU3MOB (OHTOrE€HE3). OMOPHOJIOrHsl — HayKa o
pa3BUTHH OpPTaHU3MOB. Mopgocenes — 00Ha u3 enasHvix npobiem smopuonozuu. Konyenyus
mopgozenos u moodenu mopgozeneza. Ctamum >MOpUOTeHe3a J>KMBOTHBIX (HAa MpHUMEpe
nsarymku). [JpoGnenue. Tumbl apobneHus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munwer 6nacmyn. OCOOEHHOCTH APOOJICHUS MIIECKOMUTAIOIINX.
3apojpliieBble JUCTKH (TacTpyssiiusi). 3akjaJka OpPraHOB M TKaHEH W3 3apOJbIIIEBBIX
JTUCTKOB. B3anMmHOe BIUSHUE dYacTel pa3BUBAIOIIErOCA 3apoibliia (IMOpHOHAIbHAS
UHAYKIMS). 3akjiajka TIUJlaHa CTPOSHUS JKUBOTHOTO KakK pe3yJbTaT HepapXUUYecKux
B3aMMOJICHCTBUII TeHOB. BnusHue Ha >MOpHOHAIBHOE pa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPY’KaroIllel Cpebl.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHbll nepuox. IIpsmoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECrO3BOHOYHBIX W TIO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHne NPSIMOTO U HEMPSIMOI'O Pa3BUTHS, UX PACIPOCTPAHEHUE B IPUPO/IE.
Tunsl pocra XUBOTHBIX. DaKTOpPbl PEryjslMU pPOCTa >KUBOTHBIX W dYenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS y KMBOTHBIX U 4enoBeka. Ileproabl oHTOreHesa denaoBeka.
Crapenue 1 cMepTh Kak OHOJIOTHYECKHE TPOLIECCHI.

PasmHoxeHue u pa3zButHe pacteHuil. ['ameropur u cnopodur. Meiio3 B KU3HEHHOM
nukie pacteHuid. OOpa3zoBaHMe crop B Ipolecce Meio3a. ['ameroreHe3 y pacTeHUil.
OmnogoTBOpEHHE M PA3BUTHE DPACTUTENBHBIX OPraHU3MOB. J[BOHHOE OILIOJOTBOPEHHUE Y
L[BETKOBBIX pacTeHHi. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBl pETYJISLUN OHTOTE€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemMoHcTpanuu

[optpersr: C. I'. HaBamun, X. lneman.

Tabmuupt u  cxembl: «BereraTuBHOe pa3MHOXeHHe», «Tumbl — Oecronoro
pa3MHOXEHUsA»,  «Pa3MHOXEHHME  XJIaMHIOMOHaAbD»,  «Pa3MHOXXEHHE  DBIJIEHBD,
«Pa3mHOXeHue ruaps», «Meios», «XpomocoMbly, «['ameTorenes», «CTpoeHue siIeKaeTku
u crnepmarozouga», «OCHOBHbIE CTaAMM OHTOreHe3a», «lIpsimMoe M HempsiMoe pa3BUTHEY,
«Pa3Bute Maiickoro »xyka», «Pa3Butue capaHum», «Pa3zButue nsarymku», «JlBoitHOE
OILJIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuit», «CTpoeHHe ceMsH OJHOIOJIbHBIX U JBYI0JIbHBIX
pacteHuii», <«OKM3HEHHBII 1K MOPCKOM KamycTbl», <«OKM3HEHHBIM IMKI MXay,
«OKW3HEHHBIN UK TAIOPOTHHUKAY, «OKM3HEHHBIN LIUKII COCHBI.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIpenapaTbl  SHIEKIETOK U
CIepMaTO30M10B, MOJENb «LIMKIT pa3BUTHS JIATYIIKN.

JlaGoparopHas pabGora «lI3ydyeHne CTpPOEHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».



IIpakTHyeckasi padora «BplsiBiIeHNE IPU3HAKOB CXOJCTBA 3apObIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHUE OPraHOB Pa3MHOXEHHUS BBICIIMX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus ctaHOBICHUS U pa3BUTHS I'eHETUKH Kak Hayku. Padoter I'. Menpnens, I'. ne
®pwuza, T. Moprana. Poib oTedecTBEHHBIX YUYEHBIX B pa3BUTHM reHeTuku. Paborer H. K.
Konsuosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1. Kapneuenxo, 10. A. ®ununuenko, H.
B. Tumodeera-Pecosckoro.

OCHOBHbIE T'€HETHMYECKME IIOHATUS U CHUMBOJBL. ['OMOJIOIMYHBIE XPOMOCOMBI,
aJIJIENIbHBIE T'€Hbl, AJbTEPHATUBHBIE IMPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN IPHU3HAK,
TOMO3HI0Ta, T€TEPO3UTOTA, YHCTas JTUHUSA, THOPUIBI, TeHOTUT, (PeHOTHII. OCHOBHBIE METOIbI
TeHETUKH: TUOPUOIOTUYECKHH, INTOIOTUYECKUH, MOJIEKYIIPHO-T€HETUYECKUH.

JdemMoHcTpanuu

Iloprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A.
H. benosepckuit, I'. [I. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

TaOnuis! u cxembl: «MeTobl TEHETUKIY, «CXEMBI CKPEILLIUBaHU.

JlaGopaTopHas padora «/Ipo3oduna kak 00BEKT FreHETHYECKUX UCCIICIOBAHUID.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpeuiuBanue. [lepBbiii 3akoH MeHnenss — 3aKOH €AUHOOOpasus
ruOpu0B nepBoro nokosnenus. [IpaBuno nomunupoBanusi. Bropoii 3akon Menpaenst — 3akoH
paciuerieHusi mpu3HakoB. LluTomornyeckue OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHUA.
['unioresa 4MCTOTHI raMeT.

AHanusupyroniee ckpeuiuBaHue.  I[IpoMexyTouHbIl  XxapakTep  HacieIOBaHMUSL.
Pacuienyienne npru3HakoB IPU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHUCHMOTO
HACJIeOBaHUs MPU3HAKOB. L{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHUS.

CuerieHHoe HacnefoBanue mpu3HakoB. Pabotret T. Moprana. CuerieHHOE
HACJIEIOBAaHNE TE€HOB, HApYLIEHUE CLEIUIEHHA MEXIy TI€HaMHu. XPOMOCOMHAs TEOpHs
HAaCJIEACTBEHHOCTH.

I'enetnka nosia. XpoOMOCOMHBIM MEXaHU3M ONPEIEICHUS M0Ja. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TeTepOoraMeTHbId MoJ. ['eHeTudeckass CTpyKTypa ITOJIOBBIX
xpoMocoMm. HaciienoBanne nNpu3HAaKOB, CIEIUIEHHBIX C OJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE AEHCTBHUE TE€HA.
MHOK€eCTBEHHBIN ajulenu3M. B3anmoaeicTBUE HEaUIeNbHBIX I'eHOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tomumepus.

I'eHeTnyecKkuii KOHTPOJIb Pa3BUTHS PACTEHMM, >KMBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3MOIOTMYECKUX TPOLIECCOB, MOBEIEHUS M KOTHUTHBHBIX (QyHKUuUi. ['eHeTnyeckue
MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH — MApa3uT» U «XO35IMH —
MUKpoOHOM». ['eHeTMdeckre acmekThl KOHTPOJS M H3MEHEHMsI  HACJEeJICTBEHHOUN
nH(pOpMalLIUY B OKOJIEHUSIX KJIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuuer u cxembl: «IlepBbiif u BTopol 3akoHbl Mennens», «Tpetuil 3akoH
Menpensa», « AHanu3upyouiee ckpelupanuey, «Henomnoe nomuanpoBanue», «CuenieHHoe
Haclle/IoBaHHE NPU3HAKOB Yy aApo3opuiby, «['enetnka mnonay, «Kapuotun uyenoBekay,
«Kapuotun  apozodpumins», «Kapumortun  nrunbe», «MHOXKECTBEHHBIH — aJUIeTU3M»,
«B3aumonencTBuE reHOBY.

Ob6opynoBaHue: MoJeNb A JIEMOHCTPAllMM 3aKOHOB €IUHO0O0pa3us TuOpHI0B
IIEPBOrO IOKOJIEHUS W pacUICIUICHUS NPU3HAKOB, MOJAENb s JEMOHCTPALlMM 3aKOHA
HE3aBHCHMOI'O HAacJIEJOBaHMsI IPU3HAKOB, MOJEIb I JEMOHCTPALlUU CLEIUIEHHOTO
HacJleI0BaHMsI IPU3HAKOB, CBETOBONM MHUKPOCKOII, MUKponpenapat: «Jpo3odpunay.



IIpakTnueckas padora «/3yueHue pe3ynbTaToOB MOHOTHUOPHUIHOTO CKPEUIMBAHUS Y
JPO30(HITBD.

IIpakTnueckas padora «/I3yueHue pe3yibTaTOB AUTHOPUIHOTO CKPEUIMBAHUS Y
JPO30(HITBD.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

BsaumopneiicTBue reHotuna u cpensl npu GopmupoBaHuu (eHoTHna. M3MEeHYHBOCTH
npu3HakoB. KadecTBeHHbIE U  KOJIMYECTBEHHbIC MPU3HAKU. BHIBI HW3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukanoHHas U3MEeHYUBOCTb. PoJb cpenbl B hopMUpoBaHUK MOTUPUKAITTOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannonHsiil psa v BapualmoHHas kpusast (B.
Horanncen). CroiicTBa MOAM(DUKAITMIOHHOW U3MEHYMBOCTH.

I'enHoTunnueckass M3mMeHYMBOCTh. (CBOWCTBA T€HOTUIIMYECKOM W3MEHYMBOCTH. BuIbI
TeHOTUITUYECKONH U3MEHYMBOCTH: KOMOMHATUBHAS, My Tal[HOHHASI.

KombOunaruBHas u3MeHUMBOCTb. Meilo3 ©  MOJOBOM mpolecc —  OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. Poib KOMOMHATHMBHOW W3MEHYMBOCTH B CO3JIaHUU
TFeHETUYECKOr0 pa3HooOpa3us B Ipeienax 0JJHOro BHU/A.

MyTanmonHasi U3MEHUMBOCTh. BHIbI MyTanuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHIYIHPOBAHHBIE MyTallMU. SIIEepHBIE U LUTOIIA3MATHUYECKUE MYTAIlUH.
CoMaruueckue U MmoJioBble MyTanuu. [IpudrHbl BO3HUKHOBEHUSI MyTaluid. MyTareHsl U uX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOT'O IpoIecca. 3aKOH FTOMOJIOTHYECKUX
psngoB B HacienctBeHHoW u3meHuuBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HAaCJIEeACTBEHHOCTbD.

Onucenemurxa u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (DAKMOpos 8 HACIeO08aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumer 1 cxembl: «Bumbl U3MeHUUBOCTHY, «MOAM(PUKAITMOHHAS U3MEHYHBOCTHY,
«KoMmOuHaTuBHAsT U3MEHYMBOCTH», «Meho3», «OmnogorBopeHue», «leHerndeckue
3a00J1eBaHUA YeI0BeKa», « Buasl MyTanuiiy.

O6opynoBanue: XuUBbIe M TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKH
(dboTorpadun) >KUBOTHBIX C pa3JIMYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopnasi pabGora «VccinemoBanue 3aKOHOMEpHOCTEH MOAM(PUKAIIMOHHON
W3MEHYHUBOCTH. [locTpoeHME BapHaIllMOHHOTO psAJia U BApUAIMOHHONW KPUBOW.

IIpakTnyeckas padora «MyTanuu y 1po30(uiisl (Ha TOTOBBIX MHUKPOIIpENapaTax).

Tema 14. I'eHeTHKA Yes10BeKka

Kapuotun venoseka. MexayHapoHas mporpaMma HCCIIEIOBaHUS T'€HOMa YeJIOBEeKa.

Metoasl HU3YYCHUMA T'CHCTHUKHU YCJIO0BCKaA: reHeaHOFquCKHﬁ, 6J'II/I3H6LIOBBII71,
L[I/ITOFCHGTI/I‘ICCKHP'I, HOHyJ’IHHI/IOHHO-CT&THCTH‘IGCKHIZ, MOJ'IeKy.]'IHpHO'l"eHeTI/I‘{eCKI/Iﬁ.
COBpeMeHHOC OIIPCACIICHUC ICHOTHIIA: IOJTHOI'CHOMHOC CCKBCHHUPOBAHUC,

TeHOTUITUPOBaHue, B ToM uncie ¢ nomoiuisto [11[P-ananu3a. HacneacTBennsie 3a0o0neBaHus
yenoBeka. ['€@HHbIE M XPOMOCOMHBIE OOJE€3HM deloBeKa. boye3HH ¢ HacleACTBEHHON
MPEPaCON0KEHHOCThIO. 3HAYEHUE MEUIIMHCKOW T€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU
TEHETHYECKUX  3a00JIeBaHMI  4YelmoBeKa. MeEIUKO-TeHETHYECKOe  KOHCYJbTUPOBAHUE.
CtBosOBBIE KIIETKHU. [[OHATHE «TEHETHYECKOTO Tpy3a». ITHUYECKHUE aCIIEKThl UCCIEOBAHUN B
00J1aCTH peIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue GakToOpsl MOBHIIIIECHHOW YYBCTBUTEIHPHOCTH YeTIOBEKA K (U3UIECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYy:Karowen cpenpl. ['eHeTndeckas MNpeapacroioKeHHOCTh
JeJIoBEeKa K IIaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuup! u cxembl: «KapuoTun yenoBekay, «MeTopl H3YUSHHUS] TEHETUKH YEIIOBEKAY,
«["eneTnyeckue 3a001EBAHUS YEIIOBEKAY.



IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POJLOCIOBHOM.

Tema 15. Cesekniusi Opranu3mMoB

JlomecTukanust U cejaekuus. 3apoKIeHUE CEeJIeKIUMU U JoMecTukanuu. Yuenue H. U.
BasuiioBa o lleHTpax nNpoMCXOXKIEHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHuil. Poib
CEJICKLIMU B CO3/IaHUU COPTOB PACTEHUN M MOPOA KUBOTHBIX. COpT, MOpOJa, MITaMM. 3aKOH
FOMOJIOTHUYECKHUX PSIOB B HacieacTBeHHOW m3meHunBoctd H. . BaBunosa, ero 3HaueHue
JUISL CEJIEKIITMOHHOM paboThI.

Meroapl  CENEKIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MAacCOBBIM
WHJIMBUIYAIbHBIM. DTanbl KOMOMHAIMOHHOW celieKIuu. VcnbiTaHue NpOU3BOAMUTENICH I10
nmoToMcTBy. OTOOp MO TE€HOTHUITY C MOMOIIBIO OIEHKM (PEHOTHIAa MOTOMCTBA M OTOOp IO
TEHOTUILY ¢ moMoulpto aHanusa JJHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJNCKIIMOHHON paboThl. PamuanuoHHBIA ©
XUMHYECKHA MyTareHe3 KakK HUCTOYHUK MYTaluid Yy KyJIbTypHbIX (OPM OPraHu3MOB.
Hcnonb30BaHWe T€HOMHOTO peJakTUpOBaHUS U MeTonoB pekoMmOuHaHTHBIX JHK s
MOJIyYEHUSI UCXOIHOT'O MaTepuania JJis CeJIeKLIHH.

[Tonyuyenue mnonuruionaoB. BHyTpuBumoBas rubpuauzanusa. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik MHOpUAUHT. HeponcTBeHHOE CKpellnBanue, Win ayTopuauHr. ['ereposuc
u ero npuuuHbl. Mcrmonb3oBaHue rerepo3uca B cenekinuu. OTaanéHHas rudpuau3aus.
[Ipeononenne OecrutoAws MEXKBHIOBBIX THOpHUIOB. J[OCTHMIXKEHHS CENEKIMH PACTCHUU |
KUBOTHBIX. «3€1EHASI peBONIOYULY.

CoxpaHeHne U U3yuyeHHEe TeHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M MX JUKHUX
poauuen JUIsi CO3/IaHUSI HOBBIX COPTOB U THOPUIOB CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpaenenue 2eHemMudecKUMU pecypcami CelbCKOXO3AUCMBEHHbIX U
NPOMBICTIOBLIX IHCUBOMHBIX 8 YEJIAX VIVUUIEHUS CYWeCmBVIOWUX U CO30aHUs HOBbIX NOPOO,
JUHULL U KPOCCOB, 6 MOM HUCle C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX
uccie0osanuil, nepedosvix uoetl U NepcneKmusHbIX MexHOI02ULL.

JdeMoHcTpanun

IToptpetsr: H. . BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpanenko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabmuupr u cxembl: «LIeHTpbI TPOMCXOXKACHHS W MHOrooOpasus KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTUYECKHUX PSIOB B HACIEICTBEHHOW M3MEHUMBOCTHY», «MeETOo bl
ceneknuny, «Otnanénnas rudpuausamnusy, « MyTaresesy.

JlabopaTtopHasi pabGora «l3yueHue COpTOB KYJIbTYPHBIX PACTEHHUH U TMOPOJ
JOMAIIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METOZ0B CENEKIINU PACTCHUI.

IIpakTnueckas padora «IIpuBHuBKa pacTeHUID.

IkceKypeusi « OCHOBHBIC METOJIBI U IOCTUKEHHSI CENIEKIIMU PACTEHUM U )KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO0 (hepMy, COPTOUCTIBITATENILHBIM yUacTOK, B TEILNTUYHOE
XO035IICTBO, B TaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI M CHHTETHYECKASI OUOJIOTHS

OOBEeKTHI, UCIOJIb3yeMble B OMOTEXHOJOTUHU, — KJIETOYHBIE U TKaHEBBIE KYIbTYPHI,
MHUKpPOOPTaHU3MBI, UX XapakTepuUCTUKa. TpaauliuoHHas OMOTEXHOJOTH: XJIeOoIledeHue,
MOJIy4eHHE KHCIOMOJOYHBIX TPOAYKTOB, BUHOJEIHE. MUKPOOMONIOTMUECKUNA CHUHTES.
OOBEeKTHI MHUKPOOHOJIOTHUECKUX TexHojorui. IIpomsBomcTBO Oenka, aMHHOKHCIOT |
BUTAMHHOB.

Co3manrie TEXHOJIOTHH W HWHCTPYMEHTOB IICJICHAMPABICHHOTO WM3MEHEHUS |
KOHCTPYHPOBAHMSI TE€HOMOB C IIEJbI0 TIOJYYCHHUS] OPraHM3MOB W MX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEYAIONTUECS B MPUPOJIe OMOCHHTETHYECKHE Ty TH.

Knerounas unxxenepusi. MeToabl KylbTYphl KIETOK U TKAHEW PACTEHUN M KUBOTHBIX.
Kpuobanku. Comarndeckass THOpUAU3AMS U cCOMaTH4YeCKuii smOpuorenes. Mcnonas3oBanue
ralulOuJI0B B CEJIEKLUU pAaCTeHUU. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvzosanue



MOHOKIOHANbHLIX U NOAUKIOHANbHGLIX — aumumen 6  meduyune.  VICKyCCTBEHHOE
OIJIOZIOTBOpEHHE. PEKOHCTpYKIMS SHMLEKIETOK M KIOHMPOBAaHUE JKUBOTHBIX. Mertox
TPAHCIUIAHTAllUU  AJep KIETOK. [exHonocuu  0300pO6NeHus,  KyIbMUusUposanus U
MUKPOKNOHANbHO20 PAZMHONCEHUSL CENIbCKOXO3AUCHEEHHBIX KYIbMYP.

XpoMocoMHass W TeHHas UHXeHepusa. VckyccTBeHHbBII CHHTE3 TeHa W
koHcTpyupoBanue pexomOuHaHTHeIX JHK. Cosdanue mpanceennvix  opeanusmos.
JlocTuKEHHUsT M NEPCHEKTUBBl XPOMOCOMHOM M T'€HHOM HHXKEHEpUHU. ODKOJIOIMYECKHE HU
STHYECKHUE MPOOJIEMBI TEHHOW WH)KEHEPUH.

Menumunckue Ouorexnonoruu. Iloctrenomuas uumdpoBas weaunuua. [TILP-
IMarHocTHKa. MeTaOoIOMHBINA aHallN3, TEHOLUEHTPUUECKUI aHaIn3 MPOTEOMa YeIOBeKa s
OLIEHKH COCTOSIHUSI €ro 370poBbs. Mcnonp30BaHnEe CTBOJNIOBBIX KJIETOK. TaprerHas tepamnus
paka. 3D-OuowmmxeHepus s pa3pabOTKM (GyHAAMEHTAIBHBIX OCHOB MEIMIIMHCKHUX
TEXHOJIOTUH, CO3JaHUS KOMIUIEKCHBIX TKaHEH COYeTaHHWEM TEXHOJIOTUH TPEXMEPHOIo
OMONPUHTHUHIA U cKaQ(OIIMHIa AJIs pellIeH s 3a/1a4 IePCOHAIU3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIUH C 1IeJbI0 oOecreueHns KOMOMHUPOBAHHOM 3aIlUThl OT
Bo30yaureneii OPBU, ycTaHoBieHHE MOJIEKYJIAPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxaimux BUpPYyCOB, BBI3BIBAIOIIMX 0OCO0O OIMAacHble 3a00je€BaHUs 4EJIOBEKa U
KUBOTHBIX.

JdeMoHcTpanun

Tabmuuel u  cxembl: «Vcrosnb30BaHME MUKPOOPraHU3MOB B IPOMBIIIIEHHOM
Ipou3BOICTBEY, «KieTounas uwxenepus», «I'eHHas HHXEHEpUs».

JlabopaTopHas padora «/3yuenne 00beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloayueHrne MOJIOYHOKUCIBIX IPOAYKTOBY.

JKcKypeust «bHOTEeXHOIOTUS — BayKHEHIIas MPOU3BOAUTENIbHAS CHJIa COBPEMEHHOCTHU
(Ha GMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJTIOLNOHHBIX NIPeICTABIEHUI B 0M010TMH

OpomonmonHas Teopusi Y. [lapsuna. Ilpeamnochuiki BO3HUKHOBEHUS JapBHHHU3MA.
JKusHp n HayuyHas gestensHOCTh Y. [[apBuHa.

JBrkymue cwibl sBoionnu BuUmoB 1o Y. JlapBuHy (BBICOKass WHTEHCHBHOCTH
pPa3MHOXKEHHS OpPraHM3MOB, HAclI€JICTBEHHas W3MEHUYMBOCTb, OOphOa 3a CyILIECTBOBAHME,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunteTndeckoir Tteopun osBomtonuun (CTD). HelitpanbHas Teopus
sBomoni. CoBpeMeHHasi SBONIOIMOHHAs OWOJIOTHA. 3HAYEHHE JBOJIOIMOHHON TEOpUHU B
(hopMUPOBaHUM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Krobe, Y.
Hapsun, C. C. Yerepukos, . U. [lImansraysen, x. Xonzaeitn, . K. bensies.

Tabmuie! u cxembl: «Cuctema xuBoit npupos (o K. Jlunnero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMHUpPOBAaHUS TPUCIIOCOONCHUH y pacTeHH U
KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapmipyta mytemectsust Y. Jlapsunay, «Haxonku
Y. JlapBunay», «Dopmbl 60ps0BI 3a cymecTBoBaHue», «Ilopoasr romy6ei», «MHoOroobpasue
KyJIbTYpHBIX (hopMm KamycTb», «Ilopoasl nOMamiHMX >KUBOTHBIX», «CxemMa 00pa3oBaHUs
HOBBIX BUAOB (1o Y. /lapBuny)», «Cxema COOTHOIIECHHUS IBUKYIIUX CHUJI DBOJIOLUN,
«OCHOBHBIE MOJIO’KEHUSI CAHTETUYECKOM TEOPUH IBOIOLIUN.

Tema 2. Mukpo3BoIIOIHSA U €€ pe3yJbTaThl

[Monynsiuus Kak 3aeMeHTapHas equHuIa HBONMIOIUMU. COBpEMEHHBIE METOMbI OLICHKU
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYPHI MOMYJISIui. M3MeHeHe reHopOH 1a Oy ISIHH



KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH reHeThuueckoro paBHoBecus k. Xapawu,
B. Baitn6epra.

DOnemeHTapHble (HaKTOPHl (JIBHXKYIIME CHIIBI) 3BOMIONMH. MyTalMOHHBINA MpoIecc.
Komb6unaruBHast u3smMeHunBOCTh. [Ipeiid reHoB — ciyuaiiHble HEHANpaBJICHHbIE U3MEHEHUS
4acTOT ajulesied B momysisnusx. DPGdeKT ocHoBarelsd. Dggexkm OYmuliouHO20 2OpIbIUIKA.
CHudicenue 2ceHemuyecko2o pasHooobpasus: npuuumsl u ciedocmsus. llposenenue 3¢pgexma
opetigha 2enos 8 OorbWUX U Manblx nonyaayusx. Mwurpamun. W30msimust momysiuui:
reorpaduueckas (IpoCcTpaHCTBEHHAs ), Onoorndeckas (penpoayKTHBHAS).

EcrecTBennblii 0T00p — HampaBisomuil Gakrop sBomonuu. GopMbl €CTECTBEHHOTO
oT0opa: ABIKYIIUH, CTAOMIN3UPYIOLIHIA, pa3pbIBatoIni (qu3pynTuBHEI). [TomoBoit oT6o0p.
Bo03HUKHOBEHNE 1 HBOJIIOLUS COLIMATIBHOTO MMOBEACHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yJIbTaT MUKPO3BOJOUWU. BO3HHMKHOBEHUE
npucnocoOjaeHuit 'y  opranu3moB. Apomopdo3sl U uamoaaantauuu. lIpumepsl
MPUCIIOCOOICHU y OpraHu3MOB: Mopdojornyeckue, (HU3NOIOrHYecKre, OMOXUMHYECKUE,
noBeseHYeckrue. OTHOCUTENBHOCTh MPUCITIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepuu u ctpykrypa. Bumoob6pasoBanue kak pe3ysbTaT MHUKPOIBOIIOLIUH.
W3omsumst — kmo4eBoit ¢axTop BHaooOpazoBanus. IlyTu u crmocoObl BHIOOOpa30BaHMSA:
ajuionatpudeckoe (reorpaduyeckoe), CHMIIATPUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)»
(monuruionan3anus, rudpuanzanus). JJuTeTsHOCTh SBOIIOIMOHHBIX POLIECCOB.

MexaHnu3mbl GOpMUPOBAHUS OHOIOTHUECKOTO pa3HOO0pa3usl.

Ponp »BomONMOHHON OHONOTMU B pa3pabOTKEe HAYYHBIX METOJOB COXpPaHEHUS
O6unopazHooOpasrs. MUKPOIBOIONUSA U KOIBOJIONHUS MApa3UTOB M WX X035€B. MeXaHU3MbI
(hopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanun

[Toptpetsi: C. C. YUerBepukos, J. Maiip.

Tabmumpl u cxembl: «MyTalMOHHAs W3MEHUYUBOCTHY», «llomynsnnoHHAsE CTPyKTypa
BHa», «Cxema mposiBiieHHs] 3akoHa Xapau—BaitHOepray, «JIBUxKyline CHIIBI BOJIOIUNY,
«OKoyornyecKkas M30JSALUs MOMYJSILUA ceBaHCKoW Qopenny», «['eorpaduueckas M30IAUSA
JUCTBEHHUIIBI CUOMPCKOM W  JIMCTBEHHULBI Jaypckoi», «llomynsiuoHHbIE BOJIHBI
YHCJIEHHOCTH XUIIHUKOB M XepTB», «CXxeMa JeHCTBHUS €CTECTBEHHOro 0TOOpa», «PopMbl
00prOBI 3a cymiecTBoBaHue», «HaycTpuanbHblil MenaHu3m», <«OKuBbIE HCKOIaeMBbIe»,
«ITokpoBUTENBCTBEHHAs! OKpacka XUBOTHBIX», «[Ipenymnpexnaaromas okpacka >KMBOTHBIX»,
«DuU3H0I0rHIecKre ajlanTanumn, «IIpucnocobieHHOCTH OpPraHU3MOB u eé
OTHOCHUTENBbHOCTHY, «Kputepun Buna», « Bunsl-nsoitaukuy, «CTpyKkTypa BHIa B IPUPOJIEN,
«CmocoOb1  BumooOpa3zoBanusi», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUIOB
JaHABIIIEH», «DKOJIOTHYECKOE BI1000pa3oBaHNe BUAOB CUHUI, «[lonumniaonasl pacTeHni,
«KamnyctHo-penieunslii rubpumy.

Ob6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesa NMTHI] U 3Bepelt ¢
IIPUMEPaMHU Pa3IMYHBIX MPUCIIOCOOIEHH, Yyyena NTHIl U 3Bepell pa3HbIX BUJOB, repbapuu
pacTeHuil OIM3KUX BUAOB, 00pa30BaABIINXCS PA3TUYHBIMU CLIOCOOAMH.

JlabopaTopHas padora «BrisiBlIeHIE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIAY.

JlaGopaTtopuas pabora «lIpucnocoOnenuss OpraHu3sMOB M HUX OTHOCHTEIbHAs
11e71eCO000Pa3HOCTDY.

JlaGopaTopHas padora «CpaBHEHHE BUIOB TI0 MOP(POJIOTHUECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJonus 1 eé pe3yJibTaThl

Metoael u3ydeHus MakpolsBosronMu. IlameoHTonoruueckue MeETOABI  M3yUEHHS
sBomtorun. Ilepexoanbie GopMbl U PUITIOTEHETUYECKHUE PSIJIBI OPTaHU3MOB.

buoreorpaduyeckue MeTopl n3ydeHus 3Boironuu. CpaBHeHue (Iopbl U GayHbl
MaTEepHKOB U OCTPOBOB. bruoreorpaguueckue obmactu 3eMinn. Buabl-osHAEMUKH U PETUKTHI.

OMOpHONIOTHYECKHE W CPaBHUTEIBHO-MOPQOJIOTUYECKUE  METOAbl  U3YUYECHHS
sBoIOMHU. ['eHeTHuecKkrne MexaHU3Mbl 3BOJIIOLIMN OHTOT€HE3a U MOSIBICHUS 3BOJTIOIMOHHBIX



HOBLIECTB. ['OMOJIOrMYHbIE U aHAJIOTMYHbIE OpraHbl. Py lMMeHTapHbIE OpraHbl U aTaBU3MBI.
MonekynsipHO-TeHETHUECKHe, OHOXMMHYECKHEe W MaTeMaTHYeCKhe METOJbl H3YUYCHHS
sBosioMu. ['oMmonoruynbie reHbl. CoBpeMEHHBIE METOJIbI MOCTPOEHUS! (UIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTaL[M1 U IBOJIFOLINS FEHOMOB.

O6mume 3akoHOMEpHOCTH (MpaBWia) OHBONONUU. [Ipunyun cmenvl  DYHKYULL.
HeoOpatumocTs 3BotOIIMU. AlanTuBHAs paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOJIIOLIHMH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, J. ['ekkenb.

Tabmupt u  cxembl: «DunoreHeTHUECKU psSA  JOWAAN», «APXEONTEPUKCH,
«3Bepo3yOrie smepbl», «Creronedans», «Punnopute»y, «CeMeHHbIE NaOPOTHUKNY,
«buoreorpaduueckue 30Hb 3emum», «Jlpelid koHTHHEHTOB», «PenukTh», «HauanpHbIe
CTaiud HMOPUOHAIBLHOTO PA3BUTHSI TO3BOHOYHBIX JKHUBOTHBIX», «['OMoiornuHbie u
aHaAJIOTUYHBIE OpraHbl», «PyauMeHTb, « ATaBU3MBD), «XpOMOCOMHBIE HAOOPHI YEIOBEKA U
mIMMIan3ey, «l TaBHble HalpaBiICHUsI SBOTIOIUIY, « O0II1e 3aKOHOMEPHOCTH SBOIOIHI.

ObopynoBanue: KOJJIEKIIUH, TepOapun, MYJISKA UCKOMAEMbIX OCTaTKOB OPTraHU3MOB,
MYJISPKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIIEKIIUU
HACEKOMBIX.

Tema 4. [IpoucxoxkieHue U pa3BUTHE KU3ZHH Ha 3emiie

HayuHble runoTte3bl IpOUCXOXKIEHUS KU3HU Ha 3emiie. AOMOreHe3 U MaHCIEepMUsl.
JloHayuHble MPEJCTABICHUS O 3apOKICHUM KU3HU (KpeauuoHu3M). ['unoresza nocTosHHOTo
camo3apokJeHusi kKu3Hu u e€ omnposepxkeHue omnbiTamu . Penu, JI. Cnamnanuanum, JI.
[TacTepa. [IpoucxoxaeHne KU3HU U ACTPOOUOJIOTHSI.

OcHoBHblE 3Tanbl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosnoruueckas)
sBONIIOLIMSI. XHMMHYECKash SBOMIONMUSA. AOHUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB U3
neoprannueckux. OneiT C. Mumnnepa u I'. FOpu. OGpa3oBanue nmoauMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A. WM. Onapuna, runote3a nepBuyHoro OynboHa [[x. XonneiiHa,
reHernueckas runoreza I'. Mémrepa. Pubosumsbl (T. Yek) u rumoresa «vmmpa PHK» V.
I'unbepra. opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopuss 3emnn u metonasl €€ wu3yueHus. lckomaemble OpraHMYECKHE OCTATKH.
l'eoxpononoruss u e€ wMeroabl. OTHocuTeNnbHass W aOCOJIOTHAs TEOXPOHOJIOTHS.
['eoxpoHonoruyeckas mKana: 0Hbl, 3pbl, IEPUOJIBI, STOXH.

Hauanenable 3Tanbl opraHuveckor 3BoyrOUMH. [losiBIIEHME W 3BOJIIOLHUS TMEPBBIX
KJIETOK. OBoJoLMsg MeTabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. (CoBpeMEHHbIE
MHUKpPOOHbIE OMOIUIEHKM KakK aHajor mepBbIXx Ha 3emie coolumiecTB. CTpOMaTONIMTHI.
IIpokapnoThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (cuMOnoreHes). IBOJIFOLIMOHHOE ITPOUCXOKICHUE BUPYCOB.
IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUHN BBICIIUX pacTeHUi. OCHOBHBIE apoMOp(03bl PACTEHUH.
Brixon pacrennii Ha cymy. llosiBieHME CIOpOBBIX PACTEHMM M 3aBOEBAHUE MMM CYIIU.
CemenHble pacTenus. [TponcxoxaeHne NBETKOBBIX PACTEHHIM.

OcHOBHBIE 3Tamnbl ABOJIOLUN KMUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX THUIOB. IlepBbie
XOPJIOBBIE KHUBOTHBIE. JKU3HBb B BoJe. DBOIIOIUS MO3BOHOUHBIX. [Iponcxoxaenue ampuoduit
u pentwimii. [IporcxoxaeHne MISKONMUTAIOMUX U NTUL. [IpuHImn kitoyeBoro apomopdosa.
OcBoenne 6ecri03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMHU CYIIIH.

Pa3BuTtHe xu3HM Ha 3emiie MO dpaM U INEpHOJAM: apxei, MpoTepo30H, Nale030i,
Me3030, KaifHOo30i. OOImas XapakTepUCTHKa KJIMMaTa M TEO0JIOTMYECKUX IPOIECCOB.
[losiBieHMe W pacuBET XapaKTEpHBIX OpPraHU3MOB. YTriieoOpa3oBaHUE: €ro YyCIOBUS U
BJIUSIHUE Ha ra30BbIi COCTaB aTMOC(EpHI.



MaccoBble BBIMUPaHHUS — SKOJOTHUECKUE KPU3UCHI Tpouioro. [IpuunHel u cneacteus
MacCOBBIX BoIMHpaHuii. COBPEMEHHBIN IKOJOTHUUYECKUIA KPHU3HUC, €ro oco0eHHOCTH. [Ipobnema
COXpaHeHus1 OrMopa3zHooOpasus Ha 3emiie.

CoBpemeHHass cucTeMa oOpraHudeckoro wmupa. IlpuHumnel  kiaccupukauuu
opranu3mMoB. OCHOBHbBIE CUCTEMAaTUYECKHUE IPYIIIbI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. 1. Onapus,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubt u cxembl: «Cxema ombita ®@. Penm», «Cxema omwita JI. Ilactepa mo
U3YYEHHMIO CaMO3apoXkaeHus xusHu», «Cxema omnbita C. Munepa, I'. HOpu», «Otambl
HEOpraHM4YecKou sBosouun», «l'eoxpoHonornueckas wmkana», «HavanbHplie 3Tamnbl
OpraHuyveckoil sBomtorum», «Cxema o00pa3oBaHUs OSyKapuoT NyTEM CHUMOMOTEHE3ay,
«Cucrema kuBoil mpupoab», «CTpoeHune Bupyca», «ApoMop(hO3bl  paCTEHUID»,
«Punnodute, «OOHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCINY», «Mxmy,
«ITanopoTHukM», «I"'0n0ceMeHHbIe pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHHi», «Cxema
pa3sBUTUA  KUBOTHOI'O MHPA», «ApoMOpd03bl  KUBOTHBIX», «IIpocreitmme,
«Kumeunononoctusie», «Ilmockue yepBu», «Unenucronorue», «PoiOb», «3eMHOBOIHBIEY,
«Ipecmbikaromuecs», «lItuuby, «Mnekonuraromumey, «Pa3BuTue Ku3HU B apXEHCKON 3pey,
«Pa3BuTHEe XU3HM B NIPOTEPO30ICKOM 3pe», «Pa3BuTHE KU3HM B MANECO30MCKOU 3pey,
«Pa3BuTHe KM3HM B ME3030MCKON 3pe», «Pa3BuTHe KU3HUM B KaWHO30MCKOW 3pey,
«CoBpemMeHHasl CuCTeMa OPraHUuYECKOr0 MUPay.

O6opynoBanue: repObapuul pacTeHUN PA3NUYHBIX OTIENOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIC TIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU HUIJTIOKOXKHUX, CKEJIETHI
MIO3BOHOYHBIX XMBOTHBIX, Yydesia NTHUI[ U 3Bepei, KOJJIEKIUU OKAMEHEJIOCTEH, IMOJIE3HBIX
HCKOIIAEMBIX, MYJISKA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnasa nadopatopHasi padora «MogenupoBanue onbiToB Muiuiepa—tOpu no
M3Y4YCHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMOcdepey.

JlabopaTopHasi padora «/I3ydyeHHe W ONHMCAHHE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTnueckass padora «M3ydeHue OCOOEHHOCTEHW CTPOCHHS PACTEHMH pa3HBIX
OTJIEIIOBY.

IIpakTuyeckass padora «M3ydyeHne OCOOEGHHOCTEH CTPOEHUS IMMO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. [IpoucxoskaeHue 4eJJ0BeKa — AHTPOINOTeHe3

Pa3zpgensl v 3agaun anTpononaorud. MeToasl aHTPOIOJIOTHH.

CraHOBIIEHHE TIPE/ICTABIEHU O TPOUCXOXKICHUH YelIOBeKa. PeTurno3nbpie BO33peHusl.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTBO uenoBeka C KUBOTHBIMH. (CHCTeMaTHYecKOe TIOJIOKEHHE YellOBEeKa.
CBuzeTenbCcTBa CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CpPaBHUTEIBHO-MOP(OJIOTHYECKUE,
sMOpuosoTUUecKkue, (HU3NOIOTO-OMOXUMUYECKHE, MOoBeAeHUYecKre. OTIUYHS YeloBeKa OT
KUBOTHBIX. [IpsAMOXOXKIE€HME U KOMIUIEKC CBSI3aHHBIX C HHUM TNpH3HaKoB. Pa3Butue
TOJIOBHOTO MO3Tra M BTOPOH CUTHAJIBHOW CHCTEMBI.

JBuwxymie cuibl  (pakTopbl) aHTpomoreHesa: OMOJIOTMYECKHE, COLMAJIbHBIE.
CooTHolIeHne OMOTOTHYECKUX U COIIMATBHBIX (JAaKTOPOB B aHTPOIIOTEHESE.

OcHOBHbIE  CTaguu  aHTpororeHesa. PaHHuUe  4enoBeKOOOpa3HblEe  00E3bSIHBI
(MIpOKOHCYJBI) M paHHUE TOHTHABI — O0IKEe MPEIKH YelI0BEKOOOpa3HbIX 00€3bsiH U JIIOEH.
ABCTpaJIONMUTEKN — JIBYHOTHME NpPEAKU JroJeld. YeaoBeK yMenblil, MepBble WU3TOTOBIICHUS
opynuil Tpyna. YenoBek MpsIMOXOISALINI M MEpBBIA BBIXOJ JrOel 3a mpeznensl AdpHku.
UYenoBek reinens0eprckuii — OOMIMi TPEeNOK HEaHIEPTAThCKOTO YEIOBEKa W YEIOBEKa
pazyMHoro. YenoBek HeaHAEPTaIbCKUM KaK BUJ JIIOJIEH XOJOAHOTO KiaumaTa. Yemnosek



pa3syMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUH YEIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npenenamu Adpuxu. [laneoreHeTrnka u najaeoreHOMMKa.

DOBOJIIOLUSL COBPEMEHHOTO 4esoBeka. EcTecTBEHHbIN 0TOOp B MOMYJIALUAX UYeJIOBEKa.
MyTanuoHHbIi npouecc 1 nonuMopdusM. IlomynsnuoHHble BOJIHBL, Apeid reHoB, MUrpanus
U «3(pHEKT OCHOBATEI» B MOIMYJIALUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue packl. [lonstre o pace. bonbine pacel: eBponeonaHas (eBpasuiickas),
aBCTpaJIO-HETPOMIHAs (PKBaTOpHAJIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepUKaHcKas). Bpems
U IYTU paccejeHus ueloBeKa N0 IulaHere. EQuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. [IpUCIOCOONIEHHOCTh YeNOBeKa K Pa3HbIM  YCIOBHSIM
OKpy’Karomien cpenbl. BiusHue reorpaduueckoil cpeasl u apeiida reHoB Ha MOPGOIOTHIO U
(U3MOIIOTHIO YeIOBEKa.

MexauCUUIUIMHAPHbIE METOAbl B (U3MYecKOil (OMOJIOrMYecKoil) aHTPOIOJIOTHH.
OBONIOMOHHAsA ~ aHTPOIOJIOTHS M IAJCOAHTPOIOJIOTHS  YEJIOBEYECKUX  IOIYJIALHUM.
buocoumanpHple  HCCIENOBaHMA IPHUPOABI  4YesloBeka. [ccimenoBaHue — KO3BOJIIOLNU
OMOJIOTNYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Hoptpersr: Y. lapsun, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuubpt u cxembl: «MeToapl aHTpomosiorun», «l OJIOBHOW MO3r UEIOBEKay,
«YenoBekooOpaszHble 00e3bsHbY, «CKeNeT 4eI0BeKa U CKeNleT HMIMMIIaH3e», «PyauMeHTs u
aTaBU3MbD», «JIBMXKyIIME CHJIBI AHTPOIIOIE€HE3a», «ODBOJIIOLUOHHOE JPEBO YEIOBEKay,
«ABcTpasionurek», «YenoBek ymensiii», «YHenoBek nOpsaMoxoasmmiy, «JleHucoBckuit
yenoBek» «Heannepraneup», «KpomanboHis», «lIpeaku yenoBeka», «ITalbl dBOITHOLUU
4esloBeKay», «Pacel yeroBekay.

O6opynoBaHue: MyJSKM OKAaMEHEJNOCTEeH, IpPEeIMETOB MaTepUaJIbHOM KyJIbTYpbl
MPEIKOB 4YelloBeKa, penponykiuuu (dororpadum) KapTuH ¢ MHUQPOIOTHUYECCKUMHU H
OMOJICHCKUMH CIOKETaMHU TPOUCXOKICHHUS 4YeloBeKa, (hoTorpaduu HaXOIOK HMCKOMAEMBIX
OCTaTKOB YEJOBEKa, CKEJET 4YeJIOBEKa, MOJENIb 4Yepena 4YelOBEeKa U uepena IIMMIaH3e,
MOJI€TIb KUCTH YeJIOBEKa U KUCTHU IIMMIIaH3€, MOJETHN TOpCca MPEIKOB YeIOBEKa.

JlaGopatopunas pabora «l3yueHne ocoOeHHOCTEH CTpPOEHHUs CKeJeTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOXACHUEM.

IIpakTnueckas padora «/I3yuyeHne 3K0JOTMYECKUX aAANTALNUN YETIOBEKaY.

Tema 6. DJxonormsi — Hayka o0 B3aMMOOTHOLIEHHMAX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY KaloLIeHd cpeaou

3apoxaeHue M pa3BUTHE 3Kojioruu B Tpyaax A. I'ymGonsnara, K. ®@. Pynse, H. A.
Cesepuona, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3anaun sxonorun. Cs3b
9KOJIOTHH C IPYTUMHU HayKaMH.

Metoap! skonorun. [lonesbie HaOMIOAEHNS. DKCIIEPUMEHTHI B 3KOJIOTUU: TIPUPOIHBIE U
naboparopHble. MogenupoBaHie B OKOJIOTMH. MOHUTOPUHT  OKpY)KAIOIIEH Cpeabl:
JIOKQJIbHBIN, pETMOHAJIBHBIN U II100aTbHBIH.

3HaueHue SKOJIOTMYECKUX 3HAHUM I 4eIoBeKa. DKOJIOTHYeCKOe MUPOBO33PEHUE KaK
OCHOBAa CBf3€M uenoBeuecTBa C NpUpoJod. POPMUPOBAHME HKOJIOTMUECKON KYyJBTYypbl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJIEHHUS.

JdemMoHcTpanuu

IToptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuuer u  cxembl: «Paznmensr  skomorum», «Meronsl skojorum», «Cxema
MOHHUTOPHHIA OKPYKaIOIIEH CPeIIbI».

JlabGoparopHas padora «/3yyeHrne MEeTOI0B SKOJIOTMYECKUX HCCIIEIOBAaHUI.

Tema 7. Opranusmsl u cpea 00UTAHUS

Okonornyeckue (GakTopsl M 3aKOHOMEpPHOCTH ux jaedctBus. Kriaccuduxanms
HKOJIOTUYECKUX  (aKTOpPOB: aOMOTHYECKHEe, OHOTHUYeCKHe, aHTpornoreHHole. OOmue



3aKOHOMEPHOCTH JeicTBUs Kojorndeckux (axropos. [Ipasmiio munnmyma (K. Ilnpenrens,
10. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue Qakroppel. CBeT Kak dKojormueckwii (dakrtop. JleficTBue pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TIpPYIIBl PAaCTCHUM WU
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CHrHayIbHAsA poib cBeTa. POTONEpHOAN3M.

Temneparypa kak skosorndyeckuil (akrop. JleficTBue TemmepaTypbl Ha OpraHU3MBbI.
[loiikunoTEpMHBIE W TOMOWOTEPMHBIE OPIraHU3MBbL. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHU3MBI.

Brnaxxnocts kak skonorudeckuii paxrop. [Ipucnocobnenus pacTeHu K MOAIEPKAHHUIO
BosHOro Oamanca. Knaccudukanus pacteHuil mo oTHomeHUto K Boje. IIpucnocobienus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAs, [IOYBEHHAs, TIyOHMHHAs
[IOJIIOYBEHHAsA, BHYTpUOpPraHu3MeHHas. PU3MKO-XUMUYECKHE OCOOCHHOCTH cpell OOUTaHMs
opranu3MoB. IIpucnoco0i1eHns opraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmbl. BHemHue u BHyTpeHHME pUTMBL. CyTOYHBIE M TOJMYHBIE
putMbl. [Iprcnoco01eHHOCTE OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.

XKuznennsie popmbl opranuzMoB. [loHsTre o xu3HeHHOH (opme. KuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OAHOJETHHUE TPABBI.
XKuznennpie (GOpMBI KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. OCOOEHHOCTH
CTpoeHus ¥ 00pa3a KU3HHU.

buotnueckue Qakropel. Buabpl OMOTHYECKMX B3aUMOJEHCTBUM: KOHKYPEHLIMS,
XMIIHUYECTBO, cUMOMO3 u ero ¢Gopmel. [lapasutusm, Koomepauus, MyTYyaau3M,
KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHH4YecTBO). Herpoduueckue B3auMoneHCcTBUS
(Tonmmueckue, dopuueckue, Gadbpuueckue). 3HadyeHHE OMOTUYECKUX B3aUMOJCHCTBUM IS
CYLIECTBOBAHUS OPraHU3MOB B cpezie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO NCKIFOUYEHUS.

JdemMoHcTpanuu

Tabmuupl u  cxembl:  «Okojoruyeckue  GaxkTopb», «CBETOBOM  CIIEKTpY,
«OKOJIOTUYECKHE TPYyNMbl JKUBOTHBIX 110 OTHOLIEHUIO K CBeTy», «TenaokpoBHbIE
KUBOTHBIE», «XOJIOHOKPOBHbBIE KUBOTHBIEY, «DU3NOIIOTMYECKUE aJalTallii KUBOTHBIXY,
«Cpenpl  obuTaHust oOpraHuzMoB», «buonoruueckue puTMbY, <«KH3HEHHBIE (OPMBI
pactenuit», «Xu3HeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA LIMPOKOIMCTBEHHOTO JIECA»,
«JKkocuctemMa xBoWHOTO Jeca», «llemn mnuranusy, «XumuuuectBoy, «llapazutuzmy»,
«Konkypennus», «Cumonosy», «KommeHcamuzmy.

Ob6opynoBanue: repbapuu pacTeHUH M >KUBOTHBIX, NMPHUCIOCOOJIEHHBIX K BIIHUSHUIO
Pa3NUYHBIX HKOJOTHYECKUX (HAaKTOpOB, TepOapuu CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOONBBIE, TEHENIOOMBBIE U TEHEBBIHOCIMBBIC KOMHATHBIE
pacTteHusi, repbapuM M KOJJIEKIUH TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMUUBBIX
pacTeHMii, 4yyela NTUL M 3Bepeil, repOapuu pacTeHWi, OTHOCALIMXCA K TUTpopuUTaMm,
kcepoduraMm, Me3oduTaM, KOMHATHBIE PACTEHMsI JAHHBIX TIPYIIH, KOJJIEKIUU XHUBOTHBIX,
OoOHMTAIOUINX B Pa3HbIX CpellaxX, repOapuu U KOJUIEKIIMHU PACTEHUN U AKUBOTHBIX, 00J1a1at0INX
yepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBHH >KM3HU, repbapuu u
KOJUIEKIIUM PACTEHUH M KMUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJIIEKIIMU >KMBOTHBIX,
YUYaCTBYIOIIMX B pa3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlaGopaTtopHass pabora «BpisiBIeHHe NpUCHOCOONIEHUN OPraHU3MOB K BIUSHHIO
CBETa».

JlaGopaTtopHass pabora «BpisiBIeHHe NpUCHIOCOONIEHUN OPraHU3MOB K BIHUSHHIO
TEMIIEPATYPBI».

JlaGopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHHUW M3 Pa3HBIX MECT
oOUTaHUM.

Tema 8. Jkosiorusi BUI0B ¥ NOMYJIsI Ui



OKOJIOTHYEeCKHE XapaKTepucTHKH mnonyisaiuu. Ilomynsanus kxak Ouosoruueckas
cucrema. Posib HEOTHOPOJHOCTH cpelibl, (PU3NYECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTUU
BUJIOB B ()OPMHUPOBAHUHU ITPOCTPAHCTBEHHOM CTPYKTYphl MONyJsuid. OCHOBHBIE OKa3aTeNIn
MOMYJISALMHU: YUCIEHHOCTh, IJIOTHOCTb, BO3pPAcTHAs M IIOJIOBAasi CTPYKTypa, POKIAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHS.

OKojorudeckasi CTpykrypa nomyysinni. OLeHKa YACICHHOCTH MOy siuuu. JluHaMuka
nonyysanMu M e€ perynsauud. buortmyeckuii noTeHuuMan nomyJssanud. MonpenupoBaHue
OUHAMHUKU monyisauud. KpuBble pocTa YMCIEHHOCTH mnonyisuuu. Kpusble BbDKMBaHUS.
Perynauus 4YUCIEHHOCTH NOMYJSIIMKA: poiib (HAaKTOPOB, 3aBHCAIIMX W HE 3aBUCAIIMX OT
IUIOTHOCTH. JKoJIoTHYecKue crpareruu BuaoB (r- u K-crparerumn).

[Tonarue o0 »KoJoOrMuUecKoi Humie BHIa. Mecrtooburanume. MHOrOMEpHas MOJIENb
skonorunueckor Humm J/Hx.M. Xartunncona. Pazmepsl sxonornuecko Humu. [lotenunanpHas
U pealn30BaHHAasl HUILN.

Bun kak cucrema nomyssinuid. Apeanibl BUIOB. BuIbl U MX XKU3HEHHBIE CTPATErHH.
DKOJIOrM4eCKHe SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEIEHUS M MUIpAaluil JKUBOTHBIX. buoJlorHMueckue WHBA3UU
Yy>KEPOAHBIX BUJIOB.

JdemMoHcTpanuu
IToptper: Tx. Y. XaT4nHCOH.
Tabmupl U CXEMbL: «OKOJIOTUYECKHUE  XapaKTEPUCTUKU  TOMYJISLUNY,

«IIpocTpaHCTBEHHAss CTPYKTypa MOMyJSun», «Bo3pacTHble NHPaMHUIbl TMOMMYJISIIANY,
«CKOpOCTh 3aceieHHs] TOBEPXHOCTH 3eMIIM pa3IUYHbBIMU OpraHu3zMammu», «Mojenb
aKojiorndeckor Humu Jx. M. XatduHCoHaY.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKITUHN KUBOTHBIX.

JlabGopaTopHas padora «[IpucrnocoOnenus ceMsH pacTeHUN K PACCEIICHHUIO.

Tema 9. DkoJiorusi c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. brorieHo3 u ero cTpykrypa. CBS3u MEXKAy OpraHu3Mamu B
ouoreHo3se.

Okocuctema Kak OTkpbiTasg cuctema (A. k. Tencnu). @yHKUMOHaJIbHBIE OJOKU
OpPraHU3MOB B DKOCHUCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, PEeAYIEeHTH. Tpoduieckue ypoBHH.
Tpoduueckue nienu u cetu. Abuorndeckue 0JI0KH 3KOcUCTeM. [10UBBI U MIIBI B 9KOCHCTEMaX.
KpyroBopoT BeliecTB v MOTOK SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »HKOCHUCTEMBI. bromacca W mNpoayKius. DKOJIOTHYECKHE
MIUPaMHJIBI YUCENl, OMOMACCHI U DHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoghuueckue — nepecmpoiiku.  @nykmyayuu.
HamnpaBrienHbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccud. [lepBuuHbIE U BTOpUYHBIC
CYKLIECCUM W WX NPUYMHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha Cykueccud. KimmakcHoe
coobmrecTBo. buopazHooOpa3ue U MOJTHOTa KPyroBOPOTa BEIIECTB — OCHOBA yCTONYHMBOCTHU
COOOIIECTB.

[TpupoHbie 3KOCUCTEMBI. DKocucmembl 03€p u pex. Ikocucmemvl Mopeli U OKeaHos.
DKocucmemvl myHop, a1ecos, cmeneu, NyCmblHb.

AHTpOTIOTEHHBIE JKOCHUCTEMBI. ArposkocucTema. ArporieHo3. Paszmuuus Mexmay
AQHTPOTIOTEHHBIMU U TIPUPOTHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opojnckas ¢iopa u
¢dayna. CuHaHTpONM3aIUsl TOPOACKON (ayHbl. bruonornueckoe u X03sHWCTBEHHOE 3HAYCHHE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHIA OpPraHW3MOB B
aKocucTteMax. Ponb xackaonozo sggexkma u 8uU008-30uPuxamopos (Kuouesvix 6udos) &
@ynxyuonuposarnuu dxocucmem. IlepeHOC HHEPrUM U BEHIECTB MEXKIY CMEXHBIMHU
SKOCUCTEMAMH. Y CTOWYHMBOCTh OpPraHU3MOB, MONYJSIUUA W DKOCHUCTEM B YCIOBHUSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JECHCTBUM.



Mexanuzmvl  6030elicmeusi  3a2psA3HeHUll  pA3HbIX MUNO8 HA CYOOP2aAHUBMEHHOM,
OpP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIOSUUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmaus. MeTod0I0Tusl MOHUTOPUHIa €CTECTBEHHBIX
Y QaHTPOIIOI€HHBIX HIKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmumper 1 cxemsl: «CTpykTypa OHOIEHO3a», «IKOCHCTEMa IIUPOKOIMCTBEHHOIO
jmeca», «OJKOCHCTeMa XBOMHOro jeca», «DOyHKIMOHAJIbHBIE TPYyHIbl OPraHU3MOB B
skocucreme», «KpyroBopor BemiectB B 3kocucteme», «llemu nuTtaHus (macTOMILHAsA,
JIETPUTHAs)», « IKOJIOTUYECKas MUpaMHIa YucelD, « DKOJOTHUecKas MupaMuaa OHoMacch,
«OKosornyeckas nupamuaa sHeprum», «Oo6paszoBanue Oonota», «IlepBuunas cykueccus,
«BoccranoBieHue Jieca nocie noxkapa», « JKocucreMa 03epay, «ArpoueHos», «Kpyrosopor
BELIECTB U [TOTOK SHEPTUU B arpoiienosey, «lIpumepsl ypboskocuctem.

O6opynoBanue: repdapuy pacTeHU, KOJJICKIIMU HACEKOMBIX, Uydelia MTHIl U 3Bepel,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPHUYM KaK MOJENb Y9KOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypoo3KoCUCTEMBI».

JlabopaTtopuasi  paGora  «M3ydeHwe  pa3HOOOpa3Ws  MEIKHX  IMOYBCHHBIX
YJIEHUCTOHOTMX B PAa3HBIX 3KOCUCTEMAX.

IKCKYypeHus «IKCKYpCHUsl B TUIIMYHBIN OnoreorieHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJBbHBIN WM TOWMEHHBIH JIYT, 03€p0, 00JI0TO).

IKeKypeus «IKCKYpCHsl B arpOdKOCUCTEMY (Ha MOJIE WIIH B TETTMYHOE XO35HUCTBO)».

Tema 10. Buocdepa — riioéanbHas IKocucTeMa

buocdepa — obmennanerapras o0oouka 3eMiH, I71€ CYIIECTBYET WU CyIIeCTBOBaia
®u3Hb. PaszButue mnpexacraBieHuii o Oumochepe B Tpymax . 3iocca. Yuenue B. .
Bepnazackoro o 6uochepe. Obmactu 6uocheps u e€ cocras. XKuBoe BemiecTBo 6uochepsl u
ero GpyHKIuH.

3akoHOMEpHOCTH  cymiecTBoBaHUs  Omocepsl. OcobeHHocTn  Omochepsl  Kak
ri100anpHOM 3KocucTeMsl. J[nHaMuyeckoe paBHoBecHue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOreoXMMHYECKHEe HUKIIBI (yriiepo/ia, a30Ta). PUTMHUHOCTD siBIIeHUH B Onocdepe.

3onanbHOCTh OMocdepnl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIHM: TYHIpA,
XBOMHBIE JIeCa, CMEIIAHHBIE U IIMPOKOJMCTBEHHBIE JiE€Ca, CTENH, CABAHHBI, ITYCTBIHH,
TPOIUYECKHUE JIeca, BBICOKOTOpbsl. KiMmar, pacTUTENIbHBINA U )KUBOTHBIA MUP OMOMOB CYILIH.

CtpykTypa U (QYHKUUS KHUBBIX CHCTEM, OIIEHKa HMX PECYypCHOTO MOTEHIHMana Hu
O6uocepHbIX QyHKIHIA.

JdemMoHcTpauuu

[Toptpetsr: B. U. Bepnaackuii, 9. 3tocc.

Tabmuubert u cxembl: «l'eocheprr 3emmm», «KpyroBopor azora B mpupome»,
«Kpyrosopot yriepoga B npupoze», «Kpyrosopor kuciopona B npupone», «Kpyrosopor
BOJBI B IipupoJien, «OcHOBHBIE OMOMBI cyliny, «Knumarnueckue nosica 3eman», « TyHzapay,
«Taitra», «Cwmemannsiii nec», «lllupokomuctBennsiii nec», «Crenb», «CaBaHHaAY,
«IIycteiHsay, « Tpornuueckuil jiecy.

Ob6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KHUBOTHBIX.

Tema 11. YenoBek u okpy:kaiomas cpeia

DKOJIOTHYECKUE KPU3UCHl M HMX TNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arps3HeHHEe BOAHOM cpenbl. OxpaHa
BOJAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa TIOYBEHHBIX pecypcoB. M3meHeHue
KJIMMarTa.

AHTpPONIOTEHHOE BO3JEMCTBME HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpanHa
PacTUTEIBHOIO M KMBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl Npupoabl. KpacHble
kHuru. Ocobo oxpansemble npupojansle Teppuropun (OOIIT). Boranuueckue cagsl u
300JIOTUYECKUE TTAPKH.



OCHOBHBIE ~NPUHUMUIBI YCTOWYMBOIO PA3BUTHUA  YEJIOBEUECTBA U MPHUPOJIBL
PanmonansHoe npUpoOAONOIb30BaHNE U COXPAaHEHHE OMOJIOTHYECKOro pasHooOpas3us 3eMIIH.
OOme  3aKOHOMEPHOCTH  TIJIOOAIBHBIX  SKOJIOTMYECKUX  KpuszucoB.  OcoOGeHHocTH
COBPEMEHHOI'0 KpU3HUCa U €r0 BEpOATHBIE IIOCIECTBHSL.

PazButue MeTOJOB MOHUTOpPHHIAa pa3BUTHS ONACHBIX TEXHOTEHHBIX HPOIECCOB.
Cucmemnvle uccrnedosanus nepexooa K pecypcocbepezaroweii U KOHKYPEHMOCNOCOOHOU
onepeemuke.  buonocuueckoe  pasnoobpazue  u  buopecypcwvi.  Hayuonanvhule
uH@opmayuonuvle cucmemvl, obecneuugaioujue OOCMYn K UHGOpMayuu nO COCMOSIHUIO
0mOenbHbIX U006 U IKocucmem. Ochosbl IKOpeabuIUmayuy SKOCUCmeM U cnocovoe 6opvobvl
¢ buonospesicoenuamU. Pexoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCHEM.

JdemMoHcTpanuu

Tabmuupl u cxembl: «3arps3HeHue atMmocdepbl», «3arpsa3HeHue Truapocheps,
«3arpsisHeHue 1ouBb», «llapHuKOBBIT >PdexT», «Oco00 oxpaHseMble PUPOIHbIE
TEPPUTOPUNY, «MOIeH YyIIPaBIIIEMOI0 MUPay.

Ob6opynoBanue: potorpaguu OXpaHseMbIX pacTeHUIl U KUBOTHbIX KpacHoil kKHUTH
Poccuiickoit ®eneparuu, KpacHoit KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTI'HU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

@OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYyYaroIUMUCS
IIpOrpamMM CpeAHEro o0IIero oopa3oBaHus: JMYHOCTHBIE, METAlIPEIMETHbIE U IIPEAMETHBIE.

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrpaMMbl 10 OHOJIOTUM
BBIJICJICHBl  CIICAYIOLIME  COCTABIIIOLIME: OCO3HaHHE OOYYaroIUMHUCS  POCCHMCKOMN
IPaXJIaHCKOW MAEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOSATEIbHOCTU MU
CaMOOIIPENICNICHUIO, Hanuyue momusayuu K OOyUCHHIO OWOJIOTHH, YeneHanpasieHHoe
paseumue BHYTPEHHUX YOEXKIEHMHM JMYHOCTM Ha OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaJULUA Pa3BUTUS OUOJOTHYECKOrO 3HAHMS, 20MOBHOCHb U CNOCOOHOCHb
o0yyaroImuxcs PpyKOBOJCTBOBAaTbCSI B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMM, MPUCYIIUMH CUCTEME OMOJIOrMYECKOro 00pa3oBaHus, Haliuuue npasoCco3HAHUSL
9KOJIOTUYECKOM KYJIbTYpBl, CHOCOOHOCMU CMABUMb eI U CTPOUTD KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE pPe3yJbTaThl OCBOGHMS NPOTrPaMMbl O OWOJOTHUH JOCTHTAIOTCS B
€IMHCTBE Y4eOHOW M BOCHMTATENIHOW NEATENbHOCTH B COOTBETCTBUHM C TPAJAULIMOHHBIMU
POCCUHCKMMM  COLIMOKYJIbTYPHBIMH,  HUCTOPUYECKMMH W JTyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSMHU, IPUHATHIMU B OOIIECTBE MpaBWJIaMUd U HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT
mpoleccaM CaMOINO3HaHMsS, CaMOBOCIIMTAaHHS UM CAMOpPA3BUTHS, Pa3BUTHUSI BHYTPEHHEH
MO3ULUH JIMYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY U IIPABOIOPAJIKY, YEIOBEKY TpyJa U
CTapluieMy IOKOJIEHHIO, B3aMMHOIO YBa)KEHMsI, OEpEKHOTO0 OTHOLIEHUS K KYJIbTYpHOMY
HACJIEUIO U TPaJuIMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoe u
OKpYKarollen cpere.

JINYHOCTHBIE pe3yNIbTaThl OCBOCHHUS Yy4yeOHOro rmnpenmera «bBHONOTHS» JOIKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON
BHYTPEHHEH MO3ULMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTALMM, ITO3UTHUBHBIX
BHYTPEHHUX YyOEXJCHUH, COOTBETCTBYIOLIUX TPAJUIUOHHBIM ILIEHHOCTSIM POCCUHCKOTO
o01iecTBa, paciIMpeHe >KU3HEHHOT'O OMBITA U ONbITa ACSITEILHOCTH B MPOIECCE pealn3aliu
OCHOBHBIX HampaBJeHUI BOCIIUTATENbHOMN 1€ATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAXKJIAHCKONH MO3UIMHU OOydarolerocss Kak AakKTUBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH, yBaXCHHUE 3aKOHA W
MPaBOINOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JCATEIBHOCTH IPHU CO3JAAaHUM YUYEOHBIX
MIPOCKTOB, PEIICHWH Y4YEOHBIX M TO3HABATEIbHBIX 3aJ]a4, BBIMOJHEHUU OWOJIOTHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPEAENATh COOCTBEHHYIO ITO3MIIMIO 110 OTHOIICHHWIO K SIBICHUSM
COBPEMEHHOMW KHU3HU U O0BACHATH €€;

YMEHHE YYHTHIBAaTh B CBOUX JICWCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH C pa3HbIMH YyOEXKJCHUSMHU, KYyJbTYPHBIMH IICHHOCTSMH U
COITMAJIFHBIM MOJIOKECHHEM,

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBHIMIOJTHCHHS Y4YEOHBIX,
MO3HABATEJIbHBIX W MCCIEAOBATEIbCKUX 33Ja4, YBAKHUTEJIBHOIO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPHU 00CYXACHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COICPIKAHUS,

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM JESTEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTh  POCCUUCKOW TPaXKTAHCKOW HMJACHTHYHOCTH, IAaTPUOTH3MA,
YBaXXEHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHo#, rop1ocTu 3a cBou
Kpaii, cBor0 PoninHy, CBOIl SI3bIK U KYJBTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAMID M MAMITHUKAM MPUPOJBI,
JNOCTHXKEeHHSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAHOBICHHUE WM Pa3BHUTHC
OWOJIOTHH, TIOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHWUU 3aKOHOB MPHPONBI, B KH3HU
YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

uneiHas yOeKIEHHOCTh, TOTOBHOCTh K CHOyXeHHI0O W 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HaHUE JIyXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoxa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldI0 M TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSCh Ha MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pPOAMUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATHS UEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUU C TpPaguLUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOILIEHHWE K MHpPYy, BKIIOYas OJCTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAaHUE SMOLMOHAIBHOTO BO3JECHCTBUS KUBOW MPHUPOJIBI M €€ LEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHUE MPOSIBISATH
Ka4yeCTBA TBOPUYECKOM JINUHOCTH;

5) ¢u3uueckoro BocnUTaHUsl, (OPMHPOBAHUS KYJLTYPbl 30POBbS M
IMOLMOHAJIBHOI0 0JIArONMOJyYHsi:

MOHMMAaHWE W pealu3anusi 3J0poBOr0 U Oe3omacHOro obOpasza XKU3HH (3I0pOBOE
MUTaHUE, COOJIIO/ICHNE TUTUEHUYECKUX MPABUI M HOPM, COATAHCUPOBAHHBINA PEXKUM 3aHATUN
U OTIbIXa, peryispHas Qu3ndeckas aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHWE I[IEHHOCTH NPaBHJ HHIUBUAYaTbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIKNX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TOCIICJICTBUN W HETIPUSATHS BPEIHBIX MPHUBBIUCK (YIOTPEOIEHUS aTKOTOJS,
HapKOTHUKOB, KYpEeHHUs]);



6) TPy10BOT0 BOCTIMTAHUS:

TFOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTEPCTBA, TPYA0IIO0UE;

FOTOBHOCTh K aKTHUBHOW  JICSTEIbHOCTH TEXHOJOTMYECKOM H  COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BHITIOIHAThH
TaKylo JAESTEIbHOCTD;

MHTEpPEC K pa3NuyHbIM chepaM npoeccuoHaNIbHON AeSITENbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIM BBIOOp Oynymied mpodeccun U pearn30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE
IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHHUIO HA MPOTSDKEHUH BCEi
KU3HH;

7) IKOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOLIEHHE K MPHUPOJE KaK HMCTOYHHMKY KH3HH Ha
3emiie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYPhl: TPHOOPETEHUE OMBITA TIAHHPOBAHUS
IIOCTYNKOB U OLICHKU UX BO3MOXKHBIX IIOCJIECTBUN JJIsl OKPYKAIOILEH CPEIbl;

OCO3HaHHE TI00aTBHOIO XapaKTepa SKOJIOTHUECKHX MpoOJeM U MyTel UX pelIieHHus;
CIOCOOHOCTH MCIOJIB30BaTh NMPUOOpETaeMble MPHU H3yUYEeHUU OMOJIOTUM 3HAHUA U
YMEHHSI TIPU PEHICHHH NpoOJeM, CBA3aHHBIX C PAIMOHAIBHBIM IPHPOAONOIH30BAHUEM
(cobnroienne mpaBuIl MOBEICHUS B MPUPOE, HAMPABIEHHBIX HA COXPAHEHUE PABHOBECHUS B

9KOCHUCTEMAX, OXPaHy BHUJIOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HENpUATUE AEHCTBUM, MPUHOCALIMX BpPEl OKpY)Karolleld MPUPOAHON cpele,
yMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE 9KOJIOTMYECKHE MOCJIEACTBUS
NPEIINPUHUMAEMBIX JEHCTBUI U MTPEAOTBPALIATh HX;

HaJIMuue Pa3BUTOT0 SKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIBTYpPBI, OIBITA
NESATEIbHOCTH 3KOJIOTMYECKOW HANpaBI€HHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMH B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHON IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIEATEIbHOCTH KOJIOTMYECKON HAPaBIEHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOIO Ha JHalore KyJbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHpE;

COBEpILIEHCTBOBAHUE  SI3BIKOBOM W YMTATENIbCKOM  KYyJIbTypbl KaK CpEICTBa
B3aUMOJCICTBUS MEXKTYy JIFOJbMHU U MIO3HAHUSI MUPA;

MOHUMaHHEe creuru(uKy OMONOTHH KaK HayKH, OCO3HAHHS €€ poju B (popMHpPOBAHUU
paIMOHAILHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEIOCTHOTO TMpeAcTaBleHus 00
OKpy’aroIlleM MHUpE KaK O €IUHCTBE IPHUPOAbI, YelOoBeKa M oOlIecTBa, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pEeLIEHUH MPOOJIeM COXpPaHEHUsI TPUPOAHOIO PABHOBECHS;

yOeKIEHHOCT, B 3HAYUMOCTH OHOJIOTMM  JIJII COBPEMEHHOM  IIMBWJIM3ALMU:
o0ecrieyeHrss HOBOTO YpPOBHS  Pa3BUTUS  MEAMIMHBI, CO3/IaHUE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CITIOCOOHBIX pellaTh pecypcHbIe MPoOIeMbl Pa3BUTHUS YEJIOBEUECTBA, IIOUCKA
MyTe BBIXOJAa M3 TJIOOATBHBIX OJKOJOTHYECKMX MpobdIeM U olOecreueHus mepexoaa K
YCTOMUMBOMY pPa3BUTHIO, pAlMOHATBHOMY HCIOJB30BAaHUIO TMPUPOJHBIX PECYPCOB U
(hOpMUPOBAHUIO HOBBIX CTaHAApPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIIOTUYECKUX 3HAHWA B IENSAX IOBBIMICHUS
o0mmeil  KynbTypbl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOW  YacTH
(GYHKIIMOHATIBHOW IPaMOTHOCTH 00y4aromuxcs, GopMupyeMoil pu U3y4yeH!UH OMOJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJydyaeMble 3HAaHUS JI aHalu3a U OOBSICHEHUS SBICHUMN
OKpPY’KaroIIero MUpa U MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHUE JienaTb 000CHOBAHHBIE
3aKJIIOUYEHUST Ha OCHOBE Hay4yHbIX ()aKTOB U MMEIOIIMUXCS JaHHBIX C LENbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSATENIFHO HCIOJB30BaTh OMOJIOTUYECKHE 3HAHUS IS PEIICHUS
npo0JieM B peabHBIX KU3HEHHBIX CHTYaIVIX;

OCO3HaHHE [EHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISTH IMPOEKTHYIO
Y HCCIIEIOBATEIILCKYIO JCATEIILHOCTh HHANBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BAaHUIO, K
aKTMBHOMY MOJYYEHHIO HOBBIX 3HAaHMH IO OHOJIOTHM B COOTBETCTBHU C >KU3HCHHBIMHU
nOoTpeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJ/IbTATbBI

MerarpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «bHoaorus» BKIYakOT:
3HauMMble 71 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCA MEXKIUCHUIUIMHAPHBIE
(MexnpeaMeTHbIe) OOLIEHayuHble MOHATHS, OTPAXKaroIlKe LEJOCTHOCTh HAyYHOW KapTHUHBI
MHUpa U CTIeUU(UKY METOIOB MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
SHEPTIHUs, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIH (DaKT, MPUHIHI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEeJI0BaHUe, HAOMIOEHNe, W3MEpEeHUe, OHKCIEPUMEHT U JpyTue);
YHHUBEpcallbHbIe Y4eOHbIC ICHCTBH (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJIATUBHBIC),
obecneunBaromue  (popmupoBanue (HYHKIUMOHATBLHOW TPAMOTHOCTH M COIMAIBHON
KOMIIETEHIIMM OOYyYaroIluXcsl; CHOCOOHOCTh OOY4YarOLIMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIIMHAPHbBIE, MUPOBO33PEHUYECKNE 3HAHUSA U YHUBEpCalbHble yueOHbIEe IEHCTBHS B
[I03HABATEIbHOM U COLMAIBHON MTPAKTHUKE.

B pesynbraTe u3yueHus OMOJIOTMM Ha YPOBHE CpeIHEro obero obOpa3oBaHus Y
oOyuarorerocst OynyT chopMupoBaHbl IIO3HABATENIbHbIE YHUBEPCAIbHbBIE YUeOHbIE IeHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC y4YeOHBIC NEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIe EHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpeHero o0mero o0pa3oBaHus
JOJDKHBI OTPaXKaTh:

OBJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH N103HABATEJILHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JOTHYECKHE TECTBHSI:

CaMOCTOSITENTFHO (DOPMYITUPOBATh W AKTYaJH3HPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

UCIOJb30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOrO MBILIUIEHUS (aHaiIM3a,
CHHTE€3a, CpaBHEHMs, KiacCH(pUKaIMM, O0OOOIIeHHUs), paCKpbIBaThb CMBICI OHOJIOIMYECKHX
NOHATUHN (BBLAETATh MX XapaKTepHble NPU3HAKM, YCTAHABIMBAaTh CBSI3U C JAPYTUMH
MOHATHUSIMH);

OTIpeNIeNIATh LEeNN JesTEeNbHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;

HCIOJIb30BaTh OMOJOrMYECKHE MOHATHUS JUIsl OObSICHEHHS (DAKTOB M SABJICHUN >KMBOMU
TIPUPOIBL;

CTPOUTH JIOTHYECKHE pACCYXIEHHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, IO AaHAJOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PAaCCMAaTPUBAEMBIX  SIBJICHUSX,
(GbopMyIHpOBATh BBIBOABI M 3aKJIIOUSHHUS;

MPUMEHSATh CXEMHO-MO/IETbHBIE CPEJICTBA JUIsl TIPE/ICTABIICHUS CYIIECTBEHHBIX CBA3EH
U OTHOIIEHUH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH PpPa3HOTO
poJia, BBISIBIICHHBIX B PA3IMYHBIX HHPOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJJaH peIIeHUs NpoOjaeMbl ¢ Y4ETOM aHajdM3a HUMEIIuXCcs
MaTepHAbHBIX U HEMaTEePHUATBHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OILIEHUBATh PUCKH MOCIIEICTBUH IS TEILHOCTH;

KOOP/JIMHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX pPEATbHOTO, BUPTYaJbHOTO M
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;



pa3BUBATh KPEATHBHOE MBILUICHUE MIPU PEIICHNUH KU3HEHHBIX TPOOIEeM.

2) 6a30BbIe HCCIE0BATENBLCKHE IeHCTBHUS:

BJIaJIETh HABbIKAMHU Y4YEOHO-MCCIEN0BAaTEIbCKOM W IPOEKTHOM  JeATEIbHOCTH,
HaBbIKAMHU pa3pelieHus MpodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a/]ay, NPUMEHEHHIO Pa3JIMYHBIX METO/0B
MO3HAHUS;

WCIIOJIb30BaTh Pa3jMYHbIe BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaINH, TpeoOpazoBaHUI0 U IPUMEHEHHUIO B YU€OHBIX CUTYyalUsX, B TOM YHCIIE MPU
CO3/1aHUU Y4EOHBIX U COLIMAJIBHBIX IPOEKTOB;

¢dbopMHpOBaTh HAYYHBIM THI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMM MTOHATHSIMHU U METOJ1aMU;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pA30BATEIbHON NESATEILHOCTH U
KU3HCHHBIX CUTYyallUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3aJady, BbIIBUIaTh
TUMNOoTe3y e€ pelIeHHs, HaXOAUTh apryMEHTBl Ui JI0Ka3aTelbCTBA CBOMX YTBEPKIACHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJI€ PEUICHHUS 3aJayd pPe3yibTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSAX;

JaBaTh OIICHKY HOBBIM CUTYallUsSM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;,

OCYIIECTBIIATH LIEJICHAIIPABJICHHBIN MOUCK MEPeHOca CPEACTB U COCOO0B NEHCTBUS B
npodeccCHoHaABHYIO CPemy;

yMETh TEepEeHOCUTh 3HAHWA B TI03HABATEIBHYID M NPAKTUYECKYI OO0JIaCTH
KU3HECATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE WJEH, MpeaJiaraTb OPUTMHAIbHBIE MOJIXOJbl U PEIIEHHUS, CTaBUTh
poOJIeMBI U 3a/1a4H, TOMYCKAOIINE aIbTePHATUBHbBIC PELICHHUS.

3) pa6ora c undopmanueii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TeKCTe yueOHOro mocodus,
Hay4YHO-TIONYJISIPHOW ~ JuTeparype, OHOJOIMYECKHMX  CIIOBapsX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B MHTepHeTe), aHanMM3upoBaTh MH(DOPMALUIO Pa3THUYHBIX
BUJIOB U (opM TMpencTaBieHUs, KPUTUYECKM OLEHMBATh €€ JOCTOBEPHOCTh H
HENPOTUBOPEYNBOCTD;

(¢hopMynupoBaTh 3ampockl U MPUMEHSATh pa3INYHble METObI NPHU MOHCKE U OTOOpE
Ouosornueckoil MHPpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

MIPUOOPETATh OMBIT UCIIOJIB30BaHUSI UH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJbTYPY aKTUBHOT'O UCIIOJI30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJBbHYIO (OpMY IpeACTaBICHUS OHOIOrHYECKON
uHpopmanuu (cxemsl, TpaduKH, JUarpamMmbl, TAOIHIIBI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa NMpH padoTe ¢ OMOJIOrHMYecKon
uHpopManuei: IpUMEHATh XUMUYECKHe, GU3NUYeCKUe U MaTeMaTH4YeCKUe 3HAaKU U CUMBOJIBI,
¢bopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaThb M IPEOOpPa3OBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;

BJIJIETh HAaBBIKAMM pACIIO3HABAHUA M 3alIUThl HMHOpManuu, HHPOPMALMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiaieHne YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMY J1€HCTBUSIMU:

1) oOmenne:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO BcCeX cdepax >KHM3HU, aKTUBHO Y4YacTBOBAaTh B
JMaliore WM JHUCKYCCUU IO CYIIECTBY 00CyXkJaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI,
BBICKA3bIBaTh CYXJECHHUS OTHOCHUTEIBHO BBIMOJIHEHUS IMpeajiaraeMoil 3ajayd, y4YUTHIBAaTh
MHTEPECHI U COTJIACOBAHHOCTh MO3UILIUHI IPYTUX YUaCTHUKOB JHAJIOra WIH AUCKYCCHH);



pacrio3HaBaTh HeBepOalbHbIE CpelCTBA OOIIEHUS, NOHUMATh 3HAYEHHE COLMAIBbHBIX
3HAaKOB, HPEINOCHUIOK BO3HUKHOBEHMS KOH(MDIMKTHBIX CHUTyaluH, YMeTb CMsAr4arb
KOH(QUIMKTBI U BECTU NEPErOBOPHI;

BJIAJIETh PA3JIUYHBIMU clI0cOOaMU OOIIEHUS U B3aUMOJEHCTBHSI, IOHUMATh HaMEPEHMUSI
ApYTruX JIOAEH, MPOSIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHMKY M B KOPPEKTHOH
¢dopme popMyIupoBaTH CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:

MOHMMATh M KCIIOJB30BaTh NMPEHMYIIECTBA KOMAaHIHONH M WHIMBUAYAIbHOW pabOTHI
IpU pELICHUH OMOJIOTUYECKOH MpoOsieMbl, 00OCHOBBIBATH HEOOXOAMMOCTH IMPUMEHEHHS
IpYyNIoBBIX (pOopM B3auMOJCHCTBUS IPU PELICHUN Y4eOHOU 3a1auu;

BbIOMPATh TEMAaTHKY U METOJbl COBMECTHBIX JEHCTBUH C y4ETOM OOIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4JIeHa KOJUIEKTHBA,;

IIPUHUMATH 1€ COBMECTHOM JEATENbHOCTH, OPraHM30BBIBaTH U KOOPAHMHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHHMIO: COCTaBJIATh IUIAH JIEHUCTBUM, pacUpeleNiaTh poju C YYETOM
MHEHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJa U KaXJOr0 y4YaCTHUKAa KOMAaHJIbl B 0OLIUIl
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IpesaraTb HOBBIE MIPOEKTHI, OLEHUBATh UJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHUE B PA3IUYHBIX CUTYyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OBiajeHne yHHBePCAJbHBIMHU PeryJISTUHBHBIMH A€l CTBUSIMMU:

1) camoopranuzanus:

UCIOJb30BaTh OMOJIOTMYECKHUE 3HAHMS JUIsl BBIBIEHUS NPOOJIEeM M MX pELIeHUs B
KHU3HEHHBIX M YUeOHbBIX CUTYalMsIX;

BbIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUI IIeJIeBble M CMBICIOBBIE YCTAaHOBKH B
CBOMX JIEHCTBUAX M IOCTYIKax IO OTHOIIECHUIO K JKMBOM IPHUPOJE, CBOEMY 3I0POBBIO U
3/I0pPOBBIO OKPYKAIOIHNX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIJISITH ~ [MO3HABATENIbHYIO  J€SATENIbHOCTb,  BBISABISATH
npoOseMbl, CTaBUTh U (HOpPMYJIHUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTeIbHOM
JEeSITeIbHOCTH U KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISAITh IUJIaH pEIIeHUs MpoOJeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalIUsM;

pacipsaTh paMKU y4eOHOTro IpeIMeTa Ha OCHOBE JINYHBIX NMPEANOUYTEHUN;

JienaTb OCO3HAHHBIM BBIOOP, APryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32
pElIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TPOSBICHHUIO IIMPOKOH SPYAMLUH B Pa3HBIX
00J1aCTsIX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATENBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LENISM;

BJIaJIETh HABbIKAMHU IIO3HABATEIIbHOM pediekcuu Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIHUTENBHBIX IPOLIECCOB, MX pE3yJbTaTOB M OCHOBAHWM, HCIIOJIb30BaTh
npuéMmbl pediiekcun 171 OLIEHKH CUTYalllH, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI M @pTyMEHTHI IPYTUX [P aHAJIW3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTrUX:



MPUHUMATD ceOs, TOHMMasi CBOU HEJJOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U @PTyMEHTHI IPYTUX [IPU aHAJIU3€E PE3YJILTATOB JIEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IPABO IPYIUX HA OUIMOKH;

pa3BHUBaTh CIOCOOHOCTh IIOHUMATh MUP C ITO3ULIUU APYTOTO YEIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOSHUS CoJepX)aHus ydeOHoro npeaMera «buonorus» Ha
yrayOn€HHOM ypOBHE OpPUEHTHUPOBaHBI Ha of0ecrneueHue mnpoduisHOrO 00ydeHus
oOyuaromuxcs ouonoruu. OHU BKIIOYAIOT: crienupudeckue i OMOIOruy Hay4YHbIE 3HAHUS,
YMEHHUS M CHOCOOBbI JEWCTBUI 110 OCBOCHMIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM,
BUJIBl JIEATEIIBHOCTU M0 IOJYYEHHUIO HOBBIX 3HAaHMH M MX NPUMEHEHUIO B Pa3IMUYHBIX
y4eOHbIX, @ TaKKe€ B pealbHbIX JKU3HEHHBIX cuUTyauusx. [IpeaMeTHble pe3ysbTaThl
IIPEJCTABIIEHBI 110 F0JIaM U3YUYEHHUS.

[IpenmetHble pe3ynbTaThl OcBOeHMs ydyeOHoro npenmera «buonorus» B 10 knacce
JOJDKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHON KAPTHHBI MUpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelieHn MpoOJieM pPALMOHAIBHOIO HPUPOAONOIB30BAHUSA, O BKIAJE POCCUHCKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraromye
OMOJIOTMYECKUE TEPMHUHBI U MOHATUA (KU3HB, KJIETKAa, OPraHu3M, MeTaboJiu3M, rOMeocTas,
CaMOPETyYJISILIKs, CaMOBOCIIPOM3BENICHHE, HACIEACTBEHHOCTh, HM3MEHUUBOCTh, pOCT H
pazButue), Oumosiornueckue teopuu (kinerounas teopus T. IlIBanna, M. Illneiinena, P.
Bupxosa, xpomocomHast Teopus HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunosa —
O IEHTpax MHOrooOpa3uss ¥ TPOMCXOXKACHUS KYJIbTypHBIX pAacCTCHHH), 3aKOHBI
(emmHOOOpa3HWsi TOTOMKOB TMEPBOTO  TOKOJICHHWS, PACHICIUICHWS, YHCTOTHI — TaMeT,
HEe3aBUCUMOro HacienoBaHus [. Menpens, roMOJOTHYECKUX pPAIOB B HACJIEIACTBEHHOU
n3MeHurnBocty H. . BaBuiioBa), mpuHIMITEl (KOMILIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH  METOJaMH HAy4yHOTO [O3HAHHUSA, MCIOJB3YEeMbIX B
OMOJIOTMYECKUX HCCIIEIOBAaHUIX XHUBBIX OOBEKTOB (ONMCaHME, W3MEpEeHue, HaOrojeHue,
9KCIEPUMEHT);

YMEHHE BBIJICIISATH CYIIECTBEHHBIE IIPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM u4uclie Oakrepuid, TpHOOB,
pacTeHuil, XUBOTHBIX W YEJIOBEKa, CTPOSHHsS OpPraHOB M CHUCTEM OPraHOB pacTECHUH,
KUBOTHBIX, YEJOBEKa, IIPOIECCOB IHKU3HENIEATEIPHOCTH, MPOTEKAIOIINX B OpraHU3Max
pacTeHuii, KMBOTHBIX W YEJOBEKa, OWOJIOTHYECKHX TIIPOLECCOB: OOMEHa BEIIeCTB
(MeTabosin3M), MpeBpalleHus] SHEPTHU, OPOXKEeHHUs, aBTOTPO(HOr0 U reTepoTpohHOro TUIIOB
NUTaHusA, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeiHo3a, raMeToreHesa, 3MOpuoreHesa,
NOCTAMOPHOHAIBHOTO PAa3BUTHSA, PAa3MHOXKEHHS, WHAMBHUIYAIbHOTO PA3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, TeTepo3Kca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSA3H MEX]y OPraHOMJIAMH KIIETKH U UX (YHKIHIMHU,
CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUSAMH, MEKIY OpraHaMH W CHCTEMaMHU
OpPTaHOB y pacTeHUH, )KUBOTHBIX U YeJIOBEKa M UX (PYHKIUSIMH, MEXKITy CHCTEMaMH OPTraHOB U
uX QYHKIHAMH, MEXKIy OJTarmaMi OOMEHa BEIIeCTB, JTalaMH KIETOYHOTO IHUKIAa H
KU3HCHHBIX IIMKJIOB OPraHW3MOB, 3TalmaMH ASMOPHOHAIBHOTO pPa3BUTHs, TEHOTHIIOM U
¢dbenotunom, GeHoTunoM U (pakTopamu cpesibl OOUTaHMUS;

YMEHUE BBISBIATh OTIMYUTEIbHBIC MPU3HAKH KHUBBIX CHCTEM, B TOM YHCII€ PACTCHUH,
KUBOTHBIX U YEJIOBEKa;



YMEHHE  HCII0JIb30BaTh COOTBETCTBYIOLIHE apryMeHTBI, OMOJIOTNYECKYIO
TEPMUHOJIOTUIO ¥ CHMBOJIMKY JJs JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB  pa3HBIX
CHCTEMaTUYEeCKHUX TPyII;

yMEHHE pelaTh OHMOJIOTMYECKHE 3a[aui, BBISBIIATH NMPUYUHHO-CIIEACTBEHHBIE CBS3U
MEXJY HCCIETyeMbIMU OHOJOIMYECKMMM IPOLIECCAMU U SBICHUSMH, JAEJaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUH IOJIyYEHHbIX PE3YJIbTaTOB;

YMEHUE BBIIOJHATH JIAOOPATOPHBIE U PAKTUYECKHE paboThl, COOII0AATh IPaBUIIA MIPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYI0OBaHUEM;

YMEHME BBIABUIATH TUIOTE3bl, IPOBEPSITh HMX HKCIEPUMEHTAJIbHBIMU CPEICTBAMU,
dbopMynHpyst 1eNb HCCICIOBAHUS, AHAIM3HPOBATH TOJYYEHHBIC PpE3yJbTaThl M JeJaThb
BBIBO/IBI;

YMEHHE y4acTBOBATh B yUEOHO-UCCIIEA0BATENILCKOM paboTe 0 OMOJIOTHH, SKOIOTUU U
MeIULMHE, IPOBOJUMOM Ha 0a3e IIKOJIbHBIX HayYHBIX OOLIECTB, M IIyOIMYHO MPEACTaBIATh
IIOJIyYCHHBIE PE3YJIbTAThl HA YYEHUYECKUX KOH(EpeHInsX;

YMEHHUE OLIEHMBAaTh 3THUYECKUE AaclEKThl COBPEMEHHBIX HCCIEIOBaHMA B 00jacTu
OMOJIOTMU U MEIULMHBI (KIOHMPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAINPaBICHHOE
M3MEHEHHE F€HOMA U CO3[JaHUE TPAHCT€HHbBIX OPraHU3MOB);

YMEHHE  OCYIIECTBISATH  OCO3HAHHBIM  BBIOOp Oyaymed  mpodeccHOHAIBHOM
NESITEIbHOCTH B 00JaCTH OMOJIOTMH, MEIULMHBI, OMOTEXHOJOTUH, BETEPUHAPHUH, CEITBCKOTO
XO3s5IiCTBa,  MMILEBON  IPOMBILUIEHHOCTH, YIVIyOJsATh  IIO3HABaTENbHBIA  HHTEpEC,
HaIpaBJIEHHBII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MpPOodeccCHd U MPOJAOHKCHUE
OMoJIOrnYeckoro oOpa3oBaHUsl B OpraHU3alMIX CPEeJHEro MpoPecCHOHATBHOIO U BBICILETO
o0Opa3oBaHus.

IIpenmeTtHble pe3ynbTaThl OCBOEHMs ydueOHoro npenmera «buonorus» B 11 knacce
JIOJKHBI OTPayKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MecTe M pPOJU OUOJIOTUN B CUCTEME €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B TO3HAHWU 3aKOHOB
MPUPO/BI U PELICHUH 3KOJOTUYECKUX MPOOJIEM UEIOBEYECTBA, a TAK)KE B PEIIEHUH BOIIPOCOB
paloOHaIbHOTO MPHUPOIONOIL30BaHUs, U B (OPMUPOBAHUM IEHHOCTHOTO OTHOUIEHMS K
MIpUpO/IE, OOILECTBY, YETIOBEKY, O BKJIa/l€ POCCUMCKUX M 3apyOexHBIX yUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIIQIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpash BKIIOYAET ONpE/IeIeHUs
U TOHMMaHHUE CYUIHOCTH OCHOBOIOJAraroIuX OHOJOTMYECKMX TEPMHUHOB U MOHATUH (BUJ,
sKocucTeMa, Ouocdepa), Omonorumueckue Teopun (3BomonnoHHas Tteopus Y. [lapBuHa,
CHUHTETHUEeCKasi Teopus 3Botonnn), yueHus (A. H. CesepruoBa — 0 myTax M HarpaBJIEHHIX
sBomonun, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (T€HETUYECKOro paBHOBecHs J[xk.
Xapau u B. Baitabepra, 3aposasimieBoro cxojactea K. M. bapa), npasuna (munumyma FO.
JInbuxa, HSKOJOTMYECKOM NHpaMUIbl HHEPruM), Tumnoresbl (rumoreza «vupa PHK» V.
I'unGepra);

yMEHHE BIIAJIeTh OCHOBHBIMM METOJaMH HAay4YHOrO TIIO3HaHHUS, HCIOJb3YEMBIMU B
OMOJOTMYECKUX MCCIEIOBAaHUSAX KHUBBIX OOBEKTOB M HIKOCHCTEM (ONMHUCAHHE, H3MEpEHHUE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOIOT€HHBIX W3MEHEHHH
B IIPUPOJIE;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC MPHU3HAKH: BUJOB, OMOTEOLEHO30B, SKOCHCTEM WU
O6uocdepsl, CTaOMIN3HUPYIOUIETO, ABIKYIIETO M pa3pbIBAIOIIErO €CTECTBEHHOro 0TOOpa,
AJUIONATPUYECKOr0 M CHUMIIATPUYECKOTO BUA000PA30BaHMS, BIUSHHUS JBHXKYIIMX CHII
9BOJIIOLIMM HAa T€HO(OH] MOMYJISAINH, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpefle OOMTaHus,
YyepeJOBaHMs HaIpaBICHUN HBOJIIOLMH, KPYroBOpPOTa BEIIECTB M IOTOKAa DSHEPTUU B
HKOCHCTEMAX;



yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y IMPOILIECCAaMU HBOJIOLUHU, ABIKYIIUMHU
CHJIaM{ aHTPOINOreHe3a, KOMIIOHEHTAMU Pa3JInYHbIX SKOCUCTEM U MPUCIOCOOIECHUSIMU K HUM
OpraHHU3MOB;

YMEHHUE BBIABIATH OTJIWYUTENbHbIE NMPU3HAKH >KUBBIX CHUCTEM, MPUCIOCOOJIEHHOCTD
BUJIOB K cpelae oOuTaHusd, aOMOTHYECKUX U OHWOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBS3€il OpPraHU3MOB B COOOILECTBAX, AHTPOIOI€HHBIX HM3MEHEHHH B IKOCHCTEMax
CBOEM MECTHOCTHU;

YMEHUE  HCIOJb30BaThb  COOTBETCTBYIOIIME  APTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJHUKY JUISI JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTHYEeCKHX TPYII, B3aUMOCBS3M OPTaHU3MOB M Cpelbl OOWTAHHUSA, €IUHCTBA
YEJIOBEYECKHX pac, HEOOXOIUMOCTH COXPaHEHHs MHOrooOpas3usi BHUJOB M IKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IBI U YEIIOBEUECTBA;

yMEHHE pelaTh OMOJOTMYECKHE 3aJaud, BBIABIATH MPUYMHHO-CIIECICTBEHHBIC CBS3U
MEXJy HCCIEeIyeMbIMU OHOJIOTUYECKUMU IIPOLIECCAaMU U SIBJICHUSIMHU, JENIaTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIIOJIHATD JTAOOPATOPHBIE U MPAKTUYECKHE pabOThI, COOIII0IaTh MIpaBUIa MPU
pabote ¢ y4eOHBIM 1 1a00paTOpHEIM 000pYI0OBaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPSITH WX HSKCIEPUMEHTAJIBHBIMH CPEICTBAMH,
dbopMynHpyst UeNb HCCICNOBAHUS, AHAIM3HPOBATH TOIYYECHHBIC PpE3yJbTaThl M JeJaTh
BBIBO/IBI;

YMEHHE y4acTBOBATh B y4eOHO-HCCIIEAOBATENLCKOM padoTe 0 OMOJIOTHH, SKOJIOTUU U
MeIUIMHE, TPOBOAUMON Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOILIECTB, U MyOIMYHO MPEICTABIATh
MIOJIy4YE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEeHIIMSIX;

YMEHHE OIEHUBATh THUIOTE3bl M TEOPHUH O MPOUCXONKIACHUM >KU3HM, YelOBEKa U
YeJI0OBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CHOC00ax MpeaoTBpalleHUsl IT00aTIbHbIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATH  OCO3HAHHBIM  BBIOOp Oyaymed  npodeccCHOHAIBHOM
NESTeTbHOCTH B O0JIACTH OWOJIOTHH, DKOJIOTHUH, IPHPOJOIOIB30BAHHS, MEIUIHHEI,
OMOTEXHOJIOTHH,  TICHXOJIOTHH,  BETEPHHAPHH,  CEIBCKOTO  XO3SHCTBA,  MHINEBOU
MIPOMBIIITIEHHOCTH, YTIYOJISTh TO3HABATENIbHBI WHTEPEC, HAINPAaBICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIECH MPO(PECCHU U TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUsS B
OpraHU3aIMsIX CPEAHEro NPOo(PEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne HauMeHoBaHHe KoandyecTBo 4acos
dyeKkTpoHHbIE (LM pPOBbLIE)
n/ pa3zejioB M TeM KonTpoabHbie IIpakTnueckue
Bceero oOpa3oBaTejibHbIE pecypcChl
n NporpaMmMsbI padoThI padoThbI
1 5 Ak " 1 0 ®OI'UC "Mos mkomna"
HOJIOTIA KaK fayKa https://lesson.edu.ru/06/10
5 JKuBble cucTeMBI U UX 5 0 OI'C «Mos mkoma»
U3yUYCHUE https://lesson.edu.ru/06/10
3 EHOMOMHS KITETKI 5 05 OI'C «Mos mkoma»
T T ' https://lesson.edu.ru/06/10
4 XuMuueckas 10 1 OI'C «Mos mkoia»
OpraHM3aIs KICTKH https://lesson.edu.ru/06/10
5 Crtpoenue u GyHKIIUU 3 5 OI'MC «Mos mKkonay
KJIETKHA https://lesson.edu.ru/06/10
o | e | | e
perpatt p https://lesson.edu.ru/06/10
B KJIETKE
H
; H;;EGIS;B;I;ZM 9 05 OI'IC «Mos mkosa»
pmart . ' https://lesson.edu.ru/06/10
peanu3anus €€ B KJIIETKE
8 JKV3HEeHHBIN 1TUKI 5 1 DI'NC «Mog mikoia»
KJIETKH https://lesson.edu.ru/06/10
9 CrtpoeHue u QyHKITUU 17 15 OI'MC «Mos mKomay
OpraHU3MOB ' https://lesson.edu.ru/06/10
10 Pasmuoxenue u 8 15 OI'C «Mog mkoma»




pa3BUTHE OPraHU3MOB https://lesson.edu.ru/06/10
I'eneTnka — HayKa o
11 HacCJICACTBEHHOCTH U 5 05 DI'NC «Mos 1Ikoia
U3MEHUYNBOCTH ' https://lesson.edu.ru/06/10
OpraHu3MOB
12 3aKOHOMEPHOCTH 10 1 OI'C «Mos mikona»
HACJIEACTBEHHOCTH https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH 5 1 OI'MC «Mos mkomay
U3MEHYUBOCTHU https://lesson.edu.ru/06/10
OI'C «Mos mkosa»
14 I'eneruia uenosexa 3 0.5 https://lesson.edu.ru/06/10
15 C 4 1 OI'C «Mos mkoma»
CJICKIUTL OpTaisMOonB https://lesson.edu.ru/06/10
" ]CSHOT;:XHoencoram u . 5 DI'NC «Mos mixoia»
UHTETUYECKAS
https://lesson.edu.ru/06/10
onosorus
17 p BHOE BDEMS 1 0 OI'IC «Mos mkosa»
C3CPBHOC BPe https://lesson.edu.ru/06/10
OBIIEE KOJIMYECTBO
1 102 15

YACOBI1O [TPOTPAMME




11 KJIACC

No HauMeHoBaHue KoandyecTBo 4acos
dyeKkTpoHHbIE (LM pPOBbLIE)
n/ pa3zejioB M TeM KonTpoabHbie IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
n NporpaMmMsbI padoThI padoThbI
3apokJI€HUE U pa3BUTHE
1 3BOJIFOIMOHHBIX 4 0 0 OI'C «Mos mikona»
MIPEJICTABIICHUH B https://lesson.edu.ru/06/10
OMOJIOTHH
9 MukposBoitonus u eé 14 1 5 OI'NC «Most mkona»
pe3yIbTaThI https://lesson.edu.ru/06/10
3 MaxkposBontorus u e€ 5 0 0 OI'NC «Mos mikoia»
Pe3yJIbTAThI https://lesson.edu.ru/06/10
IIpoucxoxnenue u
4 p:;BI/ITI/Ie )KHI/BHI/I Ha 15 1 15 ®THC «Mos mrkona
https://lesson.edu.ru/06/10
3emiie
5 Eelj;f;?iﬂelme 10 1 1 OI'NC «Mos mkoma
https://lesson.edu.ru/06/10
AHTPOIIOT€HE3
DKOJIOTHSI — HayKa O
B3aMMOOTHOIIIEHHUSX
6 OPTraHWU3MOB U 3 0 05 OI'NC «Mos mkoma
HAJIOPTaHU3MEHHBIX ' https://lesson.edu.ru/06/10
CHUCTEM C OKPYKaIOIIei
cpenoit
7 OpranusMmsl 1 cpea 9 1 15 OI'MC «Mos mKomay




YACOB I10 [TPOTPAMME

oOuTaHUs https://lesson.edu.ru/06/10

8 OKOJIOTUs BUIOB U 9 0.5 OI'C «Mos mkoma»
MOy JISIIA N ' https://lesson.edu.ru/06/10

9 giznzmﬂec;oimecm. 15 05 ®I'UC «Mos mkoiay

TUYECKU
5 ' https://lesson.edu.ru/06/10
CHUCTEMBI

10 Bbuocdepa — rnobanpHas 6 OI'NC «Mos mkona»
SKOCHUCTEMA https://lesson.edu.ru/06/10

11 YenoBek n 6 0 OI'C «Mos mkoma»
OKpY Karolias cpeza https://lesson.edu.ru/06/10

OI'C «Mos mkoia»
12 Peseparoe Bpems 8 0 https://lesson.edu.ru/06/10

OBIIEE KOJIMYECTBO
1 102 7.5







