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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" pazpadborana Ha ocHoBe DeepanibHOTO
3akoHa ot 29.12.2012
No 273-®3 «0O6 obOpazoBanun B Poccuiickoit ®Depepanun»y, PIOC COO, Konnenuuu
npenojaBaHus yueOHoro nmpeameta «bruonorus» 1 OCHOBHBIX MOJIOKEHUN (enepanbHoi paboueit
MIPOrpaMMbl BOCITUTAHUSI.

Yuebnsiit npenmMet «buonorus» yriayoiaéaHoro ypoBHs uzydenus (10—11 kmaccsr)
SIBJIIETCS OJTHUM U3 KOMIIOHEHTOB IIpeIMeTHOI 00macTu «EcTecTBeHHO-HAYYHbIE TPEMETHI.
Cornacno nonoxeHussM @I'OC COO ydeOHbIE TPeAMETHI, U3y4aeMble Ha yTiyOJéHHOM ypOBHE,
SIBIITIOTCS crtocoOoM muddepeHnuanuu 00y4eHus Ha YPOBHE CpeIHEro o01ero oopa3oBaHus u
MPU3BaHbI 00ECIICYUTH MPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIIMM, CPEAHUM OOIIUM,
cpeaHuM npodecCHOHaIbHBIM U BBICIIUM 00pa3oBaHHeM. B To jxe Bpems Kax bl U3 3TUX
y4eOHBIX MPEIMETOB JOJIKEH OBITh OPUEHTHPOBAH Ha MPHUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIIEHBIX M PAa3BHBAIOIIMX 33a7ad, CBA3aHHBIX C MpodopHeHTaIueh
00yYaroImuxcs U CTUMYJTUPOBAaHUEM MHTEpeca K KOHKPETHON 00JIACTH HayYHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIUHOM, YKOJIOTHEH, ICUXO0JIOTHEH, CHOPTOM UM BOCHHBIM JIETIOM.

[IporpamMma no yueGHOMY mipeameTy "buonorusa" naér npeacraBieHue o eI U 3a1a4ax
n3ydeHus yueOHoro npeamera «bruonorus Ha yriayOn€HHOM YpOBHE, ONpeAesseT 00s3aTenbHoe
(MHBapUaHTHOE) IPEIMETHOE COJIEPKaHUE, €T0 CTPYKTYPUPOBAHUE 10 pa3jieiaM U TeMam,
pacmpezienieHre o Kiaccam, peKOMEHIYET MOCIe0BaTeIbHOCTh U3YyUeHHs y4eOHOTo MaTepHraa
C YYETOM MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOT0 mpoliecca,
BO3pAaCTHBIX 0cOOeHHOCTEN o0yuatonuxcs. B mporpamme o Onosioruu peaan3oBaH NPUHIIUIL
MIPEEMCTBEHHOCTH C N3Y4YeHHEM OMOJIOTUN HAa YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus,
Omarogapsi ueMy NMpoCMaTpUBAETCS HAPABIECHHOCTh Ha MOCIEAYIOIIee Pa3BUTHE OMOTOTHUECKHUX
3HAaHUH, OPHEHTUPOBAHHBIX HA (POPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHH,
9KOJIOTMYECKOT0 MBILUICHHUS, IPEJICTABICHHUH O 370pOBOM 00pa3e KU3HH, Ha BOCIIUTAHNE
OEpeKHOTO OTHOIIEHHUS K OKPY KAroIIeH MPUPOTHON cperie.

B mporpamMmMe no 6uonoruu Takke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO IpeaMmeTa
«buonorus» B peanuzanuu Tpedoanniit ®I'OCCOO k mIaHUPYEMbIM JIHYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00yYeHHS UB (POPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-T03HaBATENbHON JAESITETbHOCTH 00YYaIOIIKUXCS 10 OCBOEHUIO COJIEP KAHUS
OMOJIOTHYECKOro 00pa30BaHMs Ha YPOBHE CPEHETo 0011ero 00pa3oBaHusl.

VYueOusbiii mpeamer «buonorus» Ha ypoBHE CpeIHETo OO0IIero oOpa3oBaHUs 3aBeplacT
Ouosoruueckoe o0pa3oBaHUe B IIKOJIE M OPUEHTUPOBAH HA PACHIMPEHUE U YIIyOleHue 3HaHUN
00y4arouuxcs 0 )KUBOH MPHUPOJIE, OCHOBAX MOJIEKYJIIPHON U KIIETOYHOW OHOJIOTHH, SMOPHUOIOTHH
U OWOJIOTUM PAa3BHUTHS, TECHETUKH, CEJCKIIMH, OMOTEXHOJIOTHH, DSBOJIOIMOHHOTO YYEHUS U
9KOJIOTHH.

Nzyuenne yuebHnoro npeamera « bruonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYyYaromMxcsi K MOCHeAYIoleMYy MOJyYeHHI0 OMOJIOTMYecKoro oOpa3oBaHHsS B
BVY3axu opranuzanusax cpeaHero npoheccCHoHaITbHOTO 00pa30BaHus.

OcHOBY ero cofiep»aHus COCTaBIsIET CUCTEMa OMOJIOTUYECKUX 3HAHUH, TOTYyYEHHBIX MTPU
W3YYCHHH 00YYarOIIMMHCS COOTBETCTBYIOIINX CHUCTEMATHUYECKHUX Pa3IeNioB OMOIOTHH Ha YPOBHE
OCHOBHOro o0miero ooOpaszoanusi, B 10-11 kmaccax 3TW 3HaHHWS TONy4arOT pa3ButHe.Tax,
pacIIMpeHsbl U YrTyOneHbl OMOJIOTHYECKHUE 3HAHUS O PACTCHUSIX, )KUBOTHBIX, TpHOaxX, OaKTepHsX,
OpraHM3Me 4YeJIOBeKa, OOMMX 3aKOHOMEPHOCTSX IKU3HHU, JIOMOJHUTEIHFHO  BKIIFOUEHBI
OMOJIOTUYECKHE CBEICHUS MPUKIATHOTO M MTOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO



UCIIOJIb30BaTh KaK OPUEHTHUPHI IS TOcieayomero Bbibopa mpodeccun. Bo3mokHa Takxke
UHTErpanusi OWMOJOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUAMHU, MOJIYYEHHBIMH
00y4aroIuMuUCs IpU U3YYeHUU (DU3UKHU, XUMHUH,reorpa@uu 1 MaTEMaTHKH.

CtpykTypa mporpaMmbl 1o ydeOHOoMy mnpeamety "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOMbl K U3ydeHHI0 Ouosiorud. COriacHO UM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3ALMH,
HBOJIIOIIUH OPTaHUYECKOTO MUPA Ha 3eMiie, COXpaHEHHUs OMOJIOrHYECKOT0 pa3HOOOPa3UTLIAHETHI.
Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OMOJOTUH, SMOPHOJIOTHH U
OMOJIOTUM Ppa3BUTHUS, T€HETUKH M CEJCKIUU, OUOTEXHOJIOTMH W CUHTETHYECKOH OHOJIOrHH,
aKTYaIM3UPYIOTCA 3HaHUS OOydaromuxcs Mo OOTaHWKe, 300JI0TMH, aHATOMHUH, (U3NOJIOTHH
yenoBeka. B 11 kiacce n3ywaroTcsi 3BOJIOLMOHHOE YYEHHME, OCHOBBI JKOJOTMM U YYEHHE O
ouocdepe.

VYueOubiii mpenmer «buonorus» mpu3BaH O00ECHEUUTh OCBOCHUE OOYYaAIOIIMMHUCS
OMOJIOTMYECKUX TEOPHIA M 3aKOHOB, UACH, TPUHITUIIOB U IIPABUIL, JISKAIINX B OCHOBECOBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA, 3HAHUH O CTPOSHHH, MHOTOOOPa3HMH M OCOOCHHOCTSAX
KJIETKHU, OpraHu3Ma, MOMyJSAiH, OHOLIEH03a, SKOCHUCTEMBI, O BBIAAIOIIUXCS HAYYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIENOBaHHSAX B  OWOJOrMM, MPHUKIAIHBIX  acHeKTax
OMOJIOTMYEeCKUX 3HAHUH. [l pa3sBUTHA M TOJAEpKaHHS MHTEpeca OO0yJaromuxcs K OHMOJIOTHU
Hapsily CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUUECKOIO MaTepuala B COJAEPKaHUU MPOrpamMMbl 110
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHHUS M Pa3BUTHsS TOW WM HHON
o0jacTu OMONOTHH, BKIAJ0M OTEUYECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIICHHE Ba)KHEUIINX
OMOJIOTMYECKHUX U DKOJIOTHYECKUX IIPOOIIEM.

Lenb u3yyenus yuebHoro npeamera «buonorus» Ha yriay06i€HHOM ypOBHE — OBJIAICHUE
00yYaroIUMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAJIBHOM OpraHU3allMM >KUBBIX CHUCTEM
Pa3HOTro paHra v NpuoOpeTeHne yMEHUH UCIOIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUM HHTEPECA K
onpenenéHHor obnacTu mpodecCuOHATbHON ACSITENBHOCTH, CBSI3aHHOW C OMOJIOTHEH, W K
BbIOOpY y4eOHOT0 3aBEeICHHS JUIs IPOI0JKEHNS OMOJIOTHYECKOT0 00pa3oBaHuUsI.

JlocTuxkeHnue 1enu u3ydeHus yueoHoro npeamera «bruonorusp» Ha yriyOn€HHOM ypOBHE
o0ecreynBaeTcs pelIeHrueM CIeyIoIInX 3a/1a4:

- OCBOGHHE OOydYalOUIMMMCA CHUCTEMbl OHMOJOrMYeCKMX 3HaHHMH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpHUSAX, KOHUENIUSAX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBHJIaX,
COCTaBJISIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KApTUHY MUPA; O CTPOEHUHU, MHOT000pa3uu
U 0COOEHHOCTSIX OMOJOTMYECKMX CHUCTEeM (KJIEeTKa, OpraHu3M, MOMYJSIHs, BUJI, OMOTeOlEeHO3,
6uocdepa); 0 BHLAAIOLINXCS OTKPHITUSAX U COBPEMEHHBIX UCCIIEOBAHUSAX B OMOJIOTHH;

- O3HaKomJieHHe oO0ydyarouxcs C MeToJaMU  TO3HaHMsSI  KUBOM  IPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMU OMOJIOTUYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOM OMojoruu,
SMOPHOJIOTUK ¥ OMOJIOTHH Pa3BUTHSL, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIIOTUU M CHHTETUYECKOM
OMOJIOTUH,  TAJCOHTOJOTMM,  OSKOJOTHH); METOJAaMH  CAaMOCTOATENIBHOTO  IPOBEACHUS
OMOJIOTMYECKUX HCClIeloBaHUil B jaboparopun W B MpHpoae (HaOiioleHHEe, H3MEpeHue,
AKCIIEPUMEHT, MOJIETTUPOBAHUE);

- OBJJIEHUE O0YYAIOUIUMHCS YMEHUSIMHU: CAMOCTOSITENIbHO HaX0/AUTh, AaHATU3UPOBATh U
UCIIOJIH30BATh OMOJOTHUYECKYI0 HH(POPMALIUIO; TTOJIb30BATHCS OHMOIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOI; YCTaHABIIMBATh CBA3b MEKIY PAa3BUTHEM OMOJIOTUU U COLMATBbHO-3KOHOMUYECKHUMHU
Y 3KOJIOTUYECKUMH ITPOOJIeMaMu UeJI0BEUECTBA; OLIEHUBATH MOCIIEICTBUS CBOEH J1€ATEIHbHOCTH 110
OTHOIICHHUIO K OKpY>Kalollel MPUPOJHON cpele, COOCTBEHHOMY 37I0POBBIO M 37J0POBBIO



OKPY’KaIOIIMX JIIOJIeH; OOOCHOBBIBATH M COOJIOATh MEpPbl MPOQPUIAKTHKH WHQEKIIMOHHBIX
3a0oyieBaHUM, MpaBWiIa TMOBEACHUS B MpUPOAE U obecreueHUs 0e30MacHOCTH COOCTBEHHOMN
KU3HEJCATCIILHOCTH B YPE3BBIYAMHBIX CHUTYAIllUSX MPHPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 0071aCTH OHMOJIOTHY;

- pa3BUTHE y OOYYAIOIIMXCS WHTEJUIEKTyalIbHBIX M TBOPYECKMX CIIOCOOHOCTEH B
MpoLecce 3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICOBAHUSIMU B
OMOJIOTHH, pelIaeMbIMH €10 MpoOJieMaMu, METOAOJIOTHEH OHOJIOTHYECKOro HCCIIeI0BaHUS,
MPOBEICHUSI  AKCIEPUMEHTAIBHBIX  HCCICIOBAaHMW, pEHICHHs  OHOJOTMYECKHX  3ajad,
MOJIETTUPOBAHUS OMOJOTHYECKUX O0OBEKTOB U MPOLIECCOB;

- BOCHHUTaHKE Y 00yYarOIUXCsl IEHHOCTHOT'O OTHOIICHHUSI K )KUBOW MPHUPOJIE B LIETIOM U
K OTIENbHBIM €€ OO0beKTaM M sBICHHSIM; (HOpPMHUPOBAHHE SKOJIOTUYECKOH, TCHETUYECKOM
IPaMOTHOCTH, OOMICH KyJbTypbl TOBEICHUS B TMPUPOJE; WHTCTPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

- npuodpereHue o0y4armuMucs KOMIETEHTHOCTH B palroHaIbHOM
MIPUPOJIOTIONB30BaHUHU (COOIIOIEHIE TIPABUIT TIOBEACHUS B IPUPOJE, OXPAHbI BUIOB, SKOCHCTEM,
omocdepsl), COXpaHEHHWH COOCTBEHHOTO 3JIOPOBbS U 3J0POBbSI  OKPYKAMOIIUX JTFOACH
(cobmonenus Mep poHIIaKTUKH 3a0071€BaHUH, obecrieueHue 0e301acHOCTH
KHU3HEACATEIHbHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOIHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHUS OMOJIOIrMYECKUX 3HAHUI U YMEHUI B TOBCEAHEBHOMN KU3HMU;

OO0s3aTenbHBIM YCIIOBHEM IPpU 00Y4YEHHH OMOJIOTHUH Ha YIriIyOJIEHHOM ypOBHE SIBIISICTCS
MPOBE/ICHUE JIA0OPATOPHBIX W MpakTHYeckux pabor. Taxxke ydactue oOydarommxcs B
BBITIOJTHEHUY TIPOEKTHBIX U Y4€OHO-UCCIIEA0BATENbCKIX PA0OT, TEMATHKA KOTOPBIX OMPEIeNsIeTcs
yUHTEIEeM Ha OCHOBE UMEIOIINXCS MaTepPHabHO-TEXHUYECKHX PECYPCOB M MECTHBIX MPUPOTHBIX
YCIIOBHUI.

[Tporpamma pa3paboTaHa B COOTBETCTBUU C YYEOHBIM IUIAHOM M C HCIIOJIb30BaHHEM
COBPEMEHHOro  obopynoBaHust  LleHTpa  eCTeCTBEHHO-HAyYHOM W TEXHOJOTMYECKOW
HanpassieHHocTH «Touka pocray. Ha 0a3ze nentpa «Touka pocta» obecrieunBaeTcsi peanusaus
00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOH W TEXHOJOTHYECKON HaIlpaBIEeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAHHMAMH 3aKOHOJATEIHCTBA B chepe 0Opa3oBaHUS U C
yuérom pekoMeHmanuii dDenepanpHOoro omeparopa ydeOHoro mpeamera «buomorusy.
Hcnonbs3zoBanue obopynoBanusi IeHTpa «Toduka pocray NpH peaau3aluu JaHHOW paboueit
MIPOTPaMMBbI ITO3BOJISIETCO3/1aTh YCIOBUSI:
® [N1A paclUMPEHUA COAEPKAHMA LLKOAbHOTO Bronormyeckoro obpasoBaHms;
® /1A NOBbIWEHMA NO3HABaTe/IbHON aKTUBHOCTM 0OYyYaIOLLMXCA B €CTECTBEHHO-HAY4YHOM

obnacty;

® OnA pa3BUTUA NNMYHOCTM pebeHKa B npouecce obyvyeHua 6uonormum, ero cnocobHocTten,
bopMMPOBAHUNA N YA0BNETBOPEHUA COLMANBHO 3HAYMMbIX MHTEPECOB M NoTpebHocTew;

e 1A paboTbl C 0AAPEHHBIMM LKONbHUKAMM, OPraHU3aLMm UX Pa3BUTUA B PA3/IUYHbIX
obnacTtax obpasoBaTe/ibHON, TBOPYECKOMN AEATENBHOCTU.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Conepkanve MporpamMMbl, BBIJICIIGHHOE KYpPCHBOM, HE BXOJIUT B IMPOBEPKY
rocynapcTBeHHol nurorosoi arrecrauuu (I'MA).

Tema 1. BuoJiorusi kKak Hayka

CoBpemenHas OHoJorusi — KOMIUIEKCHasi Hayka. Kpartkast ucropus pa3BuTHs OMOJIOTHU.
buonorndeckne Hayku W u3ydaeMble wMH 1MpoOiembl. DyHIaMEHTANbHBIC, MPHUKIAIHBIC H
MTOMCKOBBIEC HAYYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OUONOTHH B (POPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszannbie ¢ Ononorueid. 3HadeHre OMOJIOTUH B MPAKTUYECKON NEATEIIbHOCTH
YeJI0BEKa: MEJIULIMHE, CEJIbCKOM XO035MCTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpanuu

[optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. I'apseii,
I'. Mennens, B. 1. Bepnanckuit, WU. I1. [laBnos, U. . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauiel u cxeMbl: «CBsI3b OUONOTHU C JPYTUMU HayKaMuy, «CrucreMa OMOIOrHYeCcKUX

HayK».

Tema 2. J)KuBble cHCTeMbI U HX H3y4YeHHE

Kupble cuctembl Kak nOpeaMeT u3ydeHus Ouosoruu. CBONCTBA KHUBBIX CHCTEM:
€AMHCTBO XMMHYECKOI0 COCTABA, TUCKPETHOCTD U LIEIIOCTHOCTb, CII0KHOCTh M YIIOPSA0YEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CaMOOPTaHMW3allUs, CAMOBOCIIPOU3BEACHUE,  PA3APAKUMOCTD,
U3MEHYUBOCTB, POCT U pa3BUTHE.

YpOoBHU OpraHM3alUy O>KUBBIX CHUCTEM: MOJEKYJISAPHBIM, KICTOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIH, MO JIALIMOHHO-BUIOBOM, JKOCHUCTEMHBIN (OmoreoneHOTHYECKUI),
ouocgepnsiil. [Iporeccsl, mpoucxonsmue B >KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
XKuznp kak popma cymecrBoBanus Matepuu. Hayku, usydaromue XUBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHHU3aLUH.

N3ydenue xuBbIX cucteM. Meronbl Ouonoruueckoil Hayku. HaGmonenue, nuamepenue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. IloHaTme O 3aBUCUMOM M HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. IloctaHoBka m mnpoBepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocToBEpHOCTh. Pa3zOpoc B Guonornyeckux AaHHbiX. OneHKa
JIOCTOBEPHOCTH IIOJIyYEHHBIX pe3yiabTaToB. [IpUUYMHBI HCKaXKEHUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuuel u  cxembl: «OCHOBHBIE NPU3HAKUA KU3HM», «DBHOJOTHMUYECKHE CHUCTEMBI»,
«CBONCTBa )KUBOW MaTepum», «YpOBHH OPraHU3alUHU KUBOU IPUPOAbD», «CTpOEHHE )KUBOTHOU

KIeTKN», « TkaHU )KUBOTHBIXY», «CHCTEMBI OPTaHOB YETIOBEUECKOTO OpraHu3May, « bHoreoneHosy,
«buocdepay, «MeTo bl U3ydeHUsI KUBOUH TPUPOJIBD.

O6opynoBanue: 1abopaTopHOe 000PYyIOBAHUE JIJIS POBEACHUS HAOIIOICHUH,
HU3MEPEHHI,IKCTIEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHUE Pa3IMUHBIX METOJOB NPU HU3YHYEHHUU J>KUBBIX
CUCTEMY.
Tema 3. buoJsiorust Kierku



Knetka — cTpykTypHO-(DyHKIMOHAbHAS €QUHHIIA KUBOTO. VICTOpHS OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KJIETOYHOW TEOPHUH.

MeToapl MOJEKYJISIpHOM M KJIETOYHOW OWOJNIOrMH: MHUKPOCKOMHUS, Xpomarorpadus,
anekTpodope3, METoJ MEYEHBIX aToMOB, auddepeHIaibHoe eHTpU(YrupoBaHue,
KyJIbTHBHUPOBAHUE KIETOK. M3yueHue (UKCHUPOBAHHBIX KJIETOK. DJIEKTPOHHAS MHKPOCKOIIHSI.
KondoxkansHas Mukpockonus. ButanbHoe (MIPKU3HEHHOE ) U3YYCHHUE KIIETOK.

JdemoHcTpauuu

[Moptpertst: P. I'yk, A. JleBenryk, T. lIBanu, M. llneitnen, P. Bupxos, K. M. bap.

Tabuuipl U cxembl: «CBETOBOM MHUKPOCKOI, « DJIEKTPOHHBIA MUKPOCKOI, «cTopus
Pa3BUTHSA METOJJOB MUKPOCKOITHI.

OO6opyioBaHKe: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, d)KUBOTHBIX U
OaKTepUaThHBIX KJICTOK.

IIpakTnueckas padora «l3yueHre MeTo10B KJIeTOYHON Guosioruu (xpomarorpadus,
anekTpodopes, muddepennnanpHoe neHTpudyrupoanne, [TLP)».

Tema 4. Xumudeckasi OpraHu3anusi KJIeTKU

XHMMHYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPO3JIeMeHThl. Boja u €€ ponb
KAaK pacTBOPUTENS, pEareHra, ydacTue B CTPYKTYPUPOBAaHUM KIIETKH, TEIJIOPETYIISALHH.
MuHepalibHbI€ BEILIECTBA KJIETKH, UX OMosioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KiIeTku. buonornueckue nonumepsl. beiaku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypbI OenKoBoi Mosiekybl. [lepBudnas cTpykTypa Oenka, menTHaHas
CBs3b. BTOpHUHAas, TpeTH4Has1, YeTBEpTUUHAs CTPYKTYphl. Jlenatypauus. CBoiicTBa 6€1IKOB.
Knaccugukanus 6enkos. buonornueckue gpynkiuu 6enkon. [IproHsL.

VYraeBoasl. MoHOCaxapuabl, JUCaxapyu/bl, OJUTrocaxapyubl U noiucaxapuasl. O0muit mian
CTPOEHUS U PU3MKO-XMMUYECKHUE CBOMCTBA yTriieBo10B. buonornueckrne GyHKIUN YIIIEBOIOB.

Jlunuasl.  T'mapodunbHO-ruapodoOHBle  cBoiicTBa.  Knaccudukaums — numumos.
Tpurnuuepunsl, Gochonunuasl, BOCKH, cTepouabl. buonornueckue ¢pynkuuu nunuaos. O6mue
CBOWCTBa OHOJIOTMYECKUX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CamMO3aMbIKaHUIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Crpoenne HyknenHoOBbIX KuciaoT. HykieoTuabl.
[Mpuamun kommuementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crnmpains.
Mecronaxoxaenue u ouonoruueckue pynxun JJHK. Buast PHK. @ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsa3u B Mojiekysie AT®. buonornueckue
¢byakaun  AT®. BoccraHoBieHHBIE TEpeHOCUYMKH, UX (QyHKIMU B kieTke. Jlpyrue
nykieosunrpudocdarel (HTD). CekBenupoanue JJHK. MeToapl reHOMUKH, TPAaHCKPUIITOMHUKH,
IIPOTEOMHUKH.

CrpykrypHast Ouojorus: OMOXMMHYECKHEe W OMO(pH3UYECKUEe HCCIEeIOBaHUs COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYphl OHMOMOJEKyJl. MojenupoBaHue CTPYKTYpbl U (QyHKIUH
OMOMOJIEKYT U UX KOMIUIEKCOB. KOMIbIOTEpHBIN TU3aliH U OpraHU4YeCKHil CHHTE3 OMOMOJIEKY U
UXHENPUPOJHBIX aHAJIOTOB.

JdemMoHcTpanuu

Ioptpetst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, @. Carurep, C.
[Ipy3unep.

JInarpammel:  «PacmpenencHue XMMHUYECKMX DJIEMEHTOB B HEXHMBOW IPUPOACY,
«PacrnpenienieHre XUMHUYECKUX 3JIEMEHTOB B dKUBOW PUPOIE.



Tabmuubl u cxemsbl: «llepmonuueckas TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOBI», «BemecTBa B cocTaBe opraHu3smMoBy», «CTpOEHHE MOJIEKYJbI OeIKay,
«CTpYyKTYpbl OENKOBOW MOJEKYIb», «CTpoeHHue MOJEKYyN YrieBoJoB», «CTpOeHHE MOJIEKYI
munuioBy», «HyknenHobie KUCI0Th, «CTpoeHne MosaeKyibl ATy,

OO6opyioBaHMe: XUMUYECKas TOCYAa U 000pyI0BaHHUE.

JlabopaTopnasi padora «OOHapyx)eHHE OSIKOB C TOMOIIHIO KAY€CTBEHHBIX PEAKIIHIT».

JlabopaTopnas padora «lccienoBaHue HyKJIEMHOBBIX KHUCJIOT, BBIACIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tunbl KIeTOK: 3yKapuoTHUecKass M INpokapuoTHueckass. CTpyKTYpHO-(QYyHKLIHOHAIbHbIE
00pa3oBaHMsI KJIETKH.

Crpoenue npokapuotudeckoil kiuetku. Kierounas crenka 0akrepuii u apxeir. OcoOeHHOCTH
CTPOCHHS TeTepOTPOPHOM U aBTOTPO(PHOHN MPOKAPHOTUICCKUX KIETOK. MECTO M pOJIb TPOKAPUOT
B OMOLIEHO3aX.

Crpoenre U QyHKIMOHUpPOBaHHE dyKapuoTudeckoil kietku. [lnasmarnyeckas memOpaHa
(mna3manemma). CrpykTypa Miia3MaTudeckol MeMOpaHbl. TpaHCIIOPT BELIECTB uepe3
IUIa3MaTU4ecKyl0 MemOpany: mnaccuBHBIA (muddysus, obneruénHas auddysusi), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). Ilomymponumaemocts meMOpanbl. Pabora
HaTpUi-KaJMeBOro Hacoca. DHJOLUUTO3: MUHOUUTO3, (haronuTos3. Dk3o1uTo3. KierouHas creHka.
Crpykrypa 1 (yHKIMH KIETOYHON CTEHKH pAaCTeHUH, TpUOOB.

[uronmna3zma. Iluto3onb. Ilutockener. [IBumxkeHue muToruiasMbel. OpraHouibl KIETKH.
OnHomeMOpaHHbIe OpraHOUABI KJIETKHU: 3HAoIuazMatudeckas cets (DIIC), anmapar Iombmxwy,
JM30COMBI, MX CTpoeHHe M (pyHKIuH. B3auMOCBS3b OIHOMEMOpPAHHBIX OpPraHOMIOB KJIETKH.
CrpoeHne TpaHYJSpHOIO peTUKyiayma. Mexanusm HampasieHuss OenkoB B OIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. ['maakuil  (arpanyJsspHBIN)
sHIOMIa3MaTHUeCKuil petukyinyMm. CekperopHas (yHkius annapata ['osnbmpxu. Monudukanms
6enxoB B anmnapare ['onbmxu. CoptupoBka 6eikoB B anmnapare ['onbxu. TpaHcrnopT BemecTs B
KieTke. Bakyonu pacturenbHbiX KieTok. Kiterounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpraHoOWAbl KIJIETKM: MHUTOXOHJPHUM, IutacTuibl. I[IpoucxoxxaeHue
mutoxoHapuii u mnactua. Cumbuorenes (K.C. Mepexkosckuit, JI. Maprynuc). Ctpoenue u
GyHKIMH MUTOXOHApUM M miactua. [lepBuuyHBle, BTOPUYHBIE M CIOXHBIE IUIACTH]IBI
(hOTOCHHTE3UPYIONINX DYKAPHOT. XJIOPOTUIACTHI, XPOMOILIACTHI, JISHKOTUIACTHI BBICIITUXPACTCHHI.

HememOpannbie opranoussl kinetku CTpoeHne U (yHKIMH HEMEMOpaHHBIX OpPraHOWIOB
kinetku. PuGocombl.  [IpomexyTounble  guimameHThl. MuKpopmIaMeHTbl.  AKTHHOBBIE
MUKpO(UIaAMEHTBl. MBbIIIEUHbIe KIETKH. AKTHHOBBIE KOMIIOHEHTHI HEMBIIIEUHBIX KIIETOK.
MuxkporpyOouku. Kierounslii nentp. CrTpoeHue # JBHKEHHE JKIYTUKOB U PECHUYEK.
MuxkpotpyOouku ruToradmel. Llentpuons. benku, acconuupoBanHble ¢ MUKpOQHIaAMEHTaMU U
MHUKPOTpyOOouKkamMu. MOTOpHbIE OENKH.

Anpo. Obonouka sapa, XpoMaTHH, KapHoIUlazMa, SAPBIILIKH, UX CTPOEHUE U (DYHKIHU.
Snepusbiii GenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPACIIOIOKEHHE XPOMOCOM B HMHTEp(azHOM
anpe. DyXpOMaTHH U TE€TepOXpoMaTHH. benku XpomarnHa — TMCTOHBL JIMHAMMKa SOEpHOM
000JI0YKH B MUTO3€. SIIEPHBINA TPaHCHIOPT.

Knerounsle  BrmroueHus.  CpaBHUTENBbHAas  XapaKTEPUCTHMKA  KIETOK  DYKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



[MoptpeTtsl: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmuubl u cxembl: «CTpoeHHE JYKapHOTHUECKOW KIEeTKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpOCHHE PACTUTENBHON KIETKN», «CTpoeHne MUTOXOHApUN», «Sapo», «Ctpoenue
IIPOKAPUOTHYECKOMN KIIETKU.

OO6opy/1oBaHME: CBETOBOM MHMKPOCKOII, MHUKpOIpENapaTrbl PacTUTEIbHBIX, MUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUuaIbHbIX KJIETOK.

JlabGoparopHas padora «/3ydueHue CTpoeHUs KIETOK Pa3IMYHBIX OPraHU3MOBY.

IIpakTuyeckas padora «V3yueHue CBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopHnasi pabdora «lccnenoBanue miasmMoiin3a M JEIJIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaxX)».

IIpakTnueckas padora «3yueHue IBUKEHUS HUTOIIIA3MbI B PACTUTEJIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHue YHEPIUHU B KJIeTKe

AccuMuISIIMS U AUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Turbl oOMEeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTPO(HBINA. YUacTHe KUcI0poia B OOMEHHBIX ITpoLeccax. DHEPreTHIecKoe
obecnieuenue kieTku: npespamienne AT® B 0OMeHHbIX nporieccax. DepMeHTaTUBHBINA XapaKTep
peakuuii KiIeToyHoro Meradosm3ma. epMeHThI, UX CTPOCHHUE, CBOMCTBA M MEXAHU3M JIEHCTBHUSL.
Kodepmentsl. Otnnuunst (epMEHTOB OT HEOPraHMYECKHX KaTalIn3aTopoB. Benku-akTUBATOpPHI U
O€NKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (EPMEHTATUBHBIX peakUui OT pa3iIMyHbIX
(hakTOpOB.

[lepBUYHBIN CHHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DoTocuHTE3. AHOKCUTEHHBIN U
OKCHUT€HHBIN (poTocuHTE3 y 6akTepuil. CBETOCOOMpaIOIUe MUIMEHTHI U IUTMEHTBI PEAKLIHOHHOTO
nenrpa. Pois xjopomiactoB B mporecce Qorocunresa. CperoBas u TeMHOBas (asbl
®oronprxanne, Csz,, Cs- 1 CAM-tumbel porocuntesa. [IpoxykTHBHOCTh (hOTOCHHTE3a. BrmsiHue
pa3IUyHBIX (HAKTOPOB HA CKOPOCTh (poTOCHMHTE3a. 3HAUCHHE (POTOCHUHTE3A.

XeMmocuHTe3. PazHoo0Opa3ue opraHu3MoB-XeMOCHHTETUKOB: HUTPUPHUIMPYIOIIHE0aKTEPHH,
xKenez00aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepuH. 3HaUeHNE XeMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl 6poskenus. IIpoaykTsl OpoXKeHUS U MX HCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OUOTEXHOJOTUM M BO3OYAUTENIH
00se3HeN.

AdpoOHBIE OpraHU3MBbl. JTambl 3HepreTuueckoro oOMmeHa. I[1oJroToBHUTENbHBIN 3Tarl.
I'mukoan3 — 6ecKUCIOPOIHOE PACHIETIIIEHUE TITFOKO3bI.

buonoruueckoe okuciaeHue, WM KJIETOYHOE JibIXaHUe. Posib MUTOXOHIpHI B mpolieccax
ouosnoruueckoro okucieHus. Lluknmueckue peakuuu. OxuciurtenbHoe (ochopuarpoBaHue.
DHeprust MeMOpaHHOTO TpajrueHTa npoToHoB. Cunre3 AT®: pabota nporoHHoi AT®- cuHTA3bI.
[IpeumymiectBa a’spoOHOro myTH oOOMEHa BEIIECTB IMepe] aHa’poOHBIM. O(P(HEeKTUBHOCTH
SHEPreTUYecKOro oOMeHa.

JdemMoHcTpanuu

IToprpersr: JIx. [Ipuctin, K. A. Tumunpsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DOTOCHHTE3», «DHEPreTHUECKUu oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEeMOCHHTE3.

O6opyoBaHue: CBETOBOM MUKPOCKOM, 000py10OBaHUE JIJIsl IPUTOTOBIICHUS MIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padorta «3ydyeHue KaTaTUTHIECKOM aKTUBHOCTH (DEPMEHTOB (Ha IprUMepe
aMuJIa3bl WM KaTanas3bl)y.




JladbopaTtopnasi paGora «M3ydeHne (QEpMEHTATHBHOTO pPACIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX).

JlaGopaTopnas padora «CpaBHeHHE IPOIIEcCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlaGopaTopnasi padota «CpaBHEHHE IIPOIIECCOB OPOIKEHUS U JBIXAHHSI.

Tema 7. HacsiencrBeHHast HH(pOpMAaLMsl U peajiu3anus eé B KJIeTKe

Peakuuu matpuunoro cuHte3a. [I[pUHIMI KOMIJIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmmsanms HacnenctBeHHOW wuHGoOpMaruu. ['eHETHYECKUA KOJ, €ro CBOWCTBA.
Tpanckpunuus — marpuusblii cuare3 PHK. IIpuHIMIBI TpaHCKpUIIIIMKA: KOMIUIEMEHTapHOCTb,
aHTUIApaJUIENbHOCTh, acuMMeTpuuHOCTh. Co3peBanue Marpuunbix PHK B sykapuornueckoi
kierke. Hekomupyromue PHK.

Tpancmsamus u e€ stansl. Yyactue TpancnopTHeix PHK B OnocuHTe3e Oenka. YcinoBus
6uocunTes3a Oenka. Konuposanue amuHokucnot. Ponb pubocom B 6rocunTe3e Oenka.

CoBpeMeHHbIE MPENCTABICHUS O CTPOEHUHM I'eHOB. OpraHusanus TeHoMa y IPOKapuoT U
9yKapuoT. Perynsiuys akTHBHOCTU T'€HOB Y ITpokapHuoT. ['unoresa onepona (®@. XKakob, XK. Mano).
MonekysipHble MEXaHU3Mbl HKCIIPECCUU T'€HOB Yy 3yKapuUOT. Pojib XpoMaTWHa B peryJssiluu
paboTsl reHoB. Perysius oOMEeHHBIX MPpo1eccoB B kieTke. KieTouHslii romeocTas.

Bupycel — HekneTouHble (JOPMBI )KU3HU U OOJMUTaTHBIC Mapa3uThl. CTPOCHUE MPOCTHIX H
CIIOKHBIX BHPYCOB, pETpoBUPYCOB, OakrepmodaroB. JXuznenuwni 1ukn JIHK-comepskammx
BupycoB, PHK-conepxamux Bupycos, O6aktepuodaroB. OOpaTHas TpaHCKpUIILHUS, peBepTasa,
MHTErpasa.

BupycHsie 3a00neBanus 4enoBeka, >KuBoTHbIX, pactenuit. CIIN, COVID-19, counanbubie
Y METUIIMHCKHUE MPOOIJIEMBI.

buonndopmaTrka: uHTerpanus M aHaau3 OOJIBIIMX MaccUBOB («bigdata») CTPYKTYpHBIX
OuoJorMueckux JaHHbIX. HaHoTexHonormu B Ouonorun u MeaunuHe. [Iporpammupyembie
¢ynkun6enkoB. CriocoObl TOCTaBKU JIEKapCTB.

JdemMoHcTpauuu

Hoptpetsr: H. K. Konsuos, . U. IBaHOBCKMil.

Tabmuubl  u  cxembl: «buocuntes Oenka», «['eHeTmueckut komy», «Bupych,
«baxrepuodarm.

IIpakTnueckas padora «Co3nanne MOAEIU BUPYyCay.

Tema 8. JKM3HEeHHDII IMKJI KJIETKH

Knerounsiii muki, ero mepuonasl u peryisnus. WMatepdaza m mutos. OcoOeHHOCTH
MPOIECCOB, MpoTeKaoIMXx B HHTEepdasze. [loaroroska kineTku K nenenuto. IIpecuHrernueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHI U TMOCTCUHTETHYECKHH (MPEMUTOTUYECKUIN) TEPUOIbI
uHTEpPa3bl.

Matrpuunslii  cunte3  JIHK —  perumkanpsa. Ilpuanuner  perummkannn — JIHK:

KOMIUIEMEHTAPHOCTb,  ITOJIYKOHCEPBATUBHBIM  CUHTE3, AaHTUIAPAJUICIBHOCTh. MeXaHu3m
permukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. TernoMmepsl U TeraoMepasa. XpoOMOCOMHBIN
HabOp KJIETKH — KapuOoTHN. JIUIUIOMAHBIN U ramaouHblii Habopsl XpoMocoM. ['oMonornyHbie
XpOMOCOMBI. [10JI0BBIE XpPOMOCOMBI.

Jenenne xietkn — muto3. CTaauu MHUTO3a M NPOMCXOASIIME B HUX Mpolecchl. Tumsl
muto3a. Kaprnokunes u nuroknses. buonornueckoe 3HaueHne MUTO3a.

Perymsiuus muToTHyeckoro mukia kietkd. [Iporpammupyemast kietouHas rubenp —
arormnTo3.



Knerounoe siapo, xpoMocombl, (pyHKIIMOHAIbHAS TeHOMUKA. MexaHu3Mbl Ipoiudepanu,
muddepeHIMpoBKH, cTapeHus U Tuodenu kietok. «l{udposas knetka» — GmonHpopMaTHIECKUE
MoIeTTH (PYHKITHOHUPOBAHUS KIICTKU.

JdemMoHcTpanuu

Tabnuiel U cxembl: «KW3HEHHBI LUK KIETKH», «MHUTO3», «CTpoeHHE XpOMOCOMY,
«Pennmukanus JTHK».

OO6opyoBaHue: CBETOBOM MHKPOCKON, MHUKpoIlpenapaTsl: « MUTO3 B KJIETKax KOpellKa
JTyKay.

JlabopaTopHas pa6orta «/3yyeHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPEIapaTax».

JladopaTopnasi padora «HaGmrogeHne MyuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpErapaTax)y.

Tema 9. CTpoeHue n GyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJOHHUAJBHBIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIIbHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeu, OJAHOKJIETOUHbIE IPUOBI, OJTHOKJIETOUHBIE BOJAOPOCIH, APyrue NpoTUcThl. KonoHuanbHbIe
OpraHU3MBI.

B3auMocBsI3b 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbel U CUCTEMBI OPraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaresibHas, IOKPOBHa,
IIPOBOJIAIIAsA, OCHOBHAsI, MexaHndeckas. OCOOCHHOCTH CTpOoeHMsl, (PyHKIMI M pacronoKeHus
TKaHEH B OpraHax pacTeHHM.

TKaHM KUBOTHBIX U YEJIOBEKA. TUIIBI J)KUBOTHBIX TKAHEW: DIIUTEIUAIbHASA, COSAUHUTEIbHAS,
MbllIeyHast, HepBHas1. OCOOEHHOCTH CTpoeHMs, (PYHKIMHA U pacrooKeHus TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U CUCTEMBI OpPraHOB
KUBOTHBIX U yesoBeka. OyHKIIMU OpPraHOB U CUCTEM OPI'aHOB.

Onopa tena opranuzmoB. Kapkac pacrennii. CkeneTsl OTHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIbI COEIMHEHUSI KOCTEH.

JIBi>keHue opraHu3MoB. /JIBW)KeHHE OJHOKJIETOYHBIX OpraHM3MOB: aME&OOMAHOE,
KI'YTUKOBOE, PECHUYHOE. JIBUJKEHHME MHOIOKIETOYHBIX PACTEHMI: TPONU3MBI M HACTHHU.
JIBu>KeHHe MHOTOKJIETOYHBIX )KMBOTHBIX U YeJIOBEeKa: MblllieyHas cucreMa. Pediekc. CkeneTHbie
MBI ¥ UX padorTa.

IInranue opranusmos. [loryomenue BOABI, YIVIEKUCIOrO ra3a U MUHEPAIbHBIX BELICCTB
pacteHusMu. [IutaHue KUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKIETOYHOE IHILIEBAPEHUE.
[IntaHnne MO3BOHOYHBIX >KMBOTHBIX. OTIENBl MUIIEBAPUTENBHOrO Tpakra. I[InmeBapuTenbHbIe
xkenespl. [InmeBapuTenpHas cucTeMa 4eloBeKa.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jpixanue >kuBoTHbIX. Jnddys3us ra3oB yepes
MOBEpXHOCTh KIeTkH. KoxkHoe npixanue. JlpixaTenbHas moBepxHOCTh. JKabepHoe M JErodHoe
JpIXaHue. JIpIXaHWe IT03BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. OBOJIOIUOHHOE YCIOKHEHHUE
CTpPOCHMS JIETKMX IIO3BOHOYHBIX JXMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YeloBeKa. MexaHusMm
BEHTWJIAILIMHY JIETKUX Y NITULl ¥ MIIEKONUTAOMMX. Perymsuus nsixanus. JlpixareabHble 00bEMBI.

Tpancnopr BellecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pPAcTeHUHU. TpaHCHOpT
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas1 cucTteMa U €€ opranbl. KpoBeHOCHasl crcTeMa MO3BOHOYHBIX
KUBOTHBIX U yenoBeka. Ceple, KpOBEHOCHBIE cOocyibl M KpoBb. Kpyru kpoBooOparieHus.



OBOJIIOLIMOHHBIE YCIIO)KHEHUSI CTPOEHHS KPOBEHOCHON CHCTEMBI ITO3BOHOYHBIX YKHUBOTHBIX.
PaGora cepaua u e€ perynanus.

Beinenenue y opraHusmMoB. BeiaeneHue y pacreHuil. BplneneHue 'y KUBOTHBIX.
CoxparurenbHblie Bakyosau. Opransl BeieneHus. @uiabTpanus, ceKpernus u 00paTHOe BCAChIBAaHHUE
KaK MeEXaHM3Mbl paboOThl OpraHoB BblAeneHUS. CBA3b IMOJIOCTH Tella C KPOBEHOCHOHW H
BBIJICJINTENIBHON CHUCTeMaMH. BplieneHue y NO3BOHOYHBIX J>KMBOTHBIX M uenoBeka. [louku.
Crpoenue u ¢pyHkunonupoBanue Heppona. OOpa3oBaHUE MOUH Yy YEIIOBEKA.

3amuTa y Opranu3MoB. 3alliuTa y OJHOKIETOYHBIX Opranu3MoB. Criopbl OakTepuil U LHUCTHI
MPOCTEUIINX. 3alluTa y MHOIOKJIETOYHBIX pacteHui. Kyrtukyna. CpeacTtBa macCMBHOM U
XUMHUYECKOU 3amuThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX MPOU3BOAHBIE. 3alIUTa OpraHU3Ma
or Oone3neil. MMMyHHas cucrema uenoBeka. KIeTOUHBI W TyMOpaJbHBIH HMMMYHUTET.
Bpoxxnénnpliik ¥ npuoOpeT€HHbIM  cneuu@uueckuid HUMMYyHHUTET. Teopusi KJIOHAJIbHO-
cenektuBHOro nmMmmynurera (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnaauTenbHbie OTBETHI
opranu3MoB. Posib BpOKIEHHOTO UMMYHHUTETA B PAa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

Pazppaxkumocts W perymsiuus 'y OpraHu3moB. Pa3ipakuMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxumocTs W peryysanus y pacteHuid. PocToBele BeliecTBa U UX
3HauYEHHUE.

HepBHnas cucrema u peduextopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHHS HEPBHOM CHCTEMBI Y JKUBOTHBIX. OTHeEIbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrnexc m peduiektopHast nyra. besycinoBHble u
YCIIOBHBIE PEe(IIEKCHI.

['yMopanbHasi peryisiuss U SHJIOKPUHHAs CHCTEMa MHUBOTHBIX M 4yenoBeka. Kenessl
SHJOKPUHHOM CHCTEMBI M WX TOpPMOHBL. JlelicTBMe TOPMOHOB. B3aMMOCBs3p HEpPBHOM H
SHIOKPUHHOM cucteM. [ unmoranamo-runodusapHas cucrema.

JdemoncTpanuu

Hoptper: N. I1. [TaBnos.

Tabmuuel u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJIOPOCIH,

«baktepun», «lIpocreitmue», «Opranbl I1BETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MMO3BOHOYHBIX >KUBOTHBIX», «BHYTpeHHEe CTpoeHuEe HAacCeKOMbIX», «TKaHH pacTeHUI»,
«KopueBwie cuctembry, «CtpoeHue crebmsi», «CTpoeHHWe ITUCTOBOM IUTACTHHKWY», «TkaHu
JKUBOTHBIX», «CKeleT uenoBekay, «llumeBapurensHas cucteMa», «KpoBeHOCHas1 cuctemay,
«/lpixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpblliedyHass cucremay,
«BpiienurensHas cucteMay, « JHJIOKpUHHAA cucTeMay, «CTpoeHue MbIIIb, «MMyHUTETY,
«KumeunononoctHeie», «CxeMa nmuTaHus pacTeHui», «KpoBeHOCHBIE CHUCTEMBbl TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue rufps», «CTpoeHue miaaHapun», « BHyTpeHHee cTpoeHue I0kKAEBOro
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHast cucrema ntuiy, «HepBHas cucteMa MIEKOTHUTAIONTHX),
«HepsHas cuctema yenoBekay, «Pediexcy.

OOGopyioBaHMe: CBETOBOM MHUKPOCKOI, MHKPOIIpEmapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MHKponpenapaTH TKaHeﬁ, paKOBI/IHBI MOJIITIOCKOB, KOJJICKIIMN HACCKOMBIX, UTJIOKOXHX, XHUBBIC
HK3EMIUISIPhl KOMHATHBIX PACTeHUH, repObapuu pacTeHU pa3HbIX OT/ENIOB, BIAXKHbIE IpenapaThl

’KMBOTHBIX, CKEJICThI TIO3BOHOYHBIX, KOJJICKIINN OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YEJIOBEKA,
00opyToBaHUE IS IEMOHCTPAIMY TIOYBEHHOTO U BO3TYIITHOTO MUTAHMS PACTEHUH, paCIeTIIICHUS
KpaxMmaisia u OeJIKOB I0J1 JeiicTBUeM (epMEHTOB, 000pyI0BaHKE Ul IEMOHCTPAIIMH OMBITOB 110



U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAaHU3Ma JIbIXAaTEJIbHBIX JBM)KCHHUH, MOJEIU
TOJIOBHOTO MO3ra Pa3JInYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue TKkaHell pacTeHUII.

JlaGoparopHasi padora «l3yueHne TKaHEel KUBOTHBIX.

JlabGoparopHasi padora «l3yueHre opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPraHU3MOB

@DopMBbl pa3MHOKEHHSI OPraHU3MOB: Oecrofioe (BKIIIoYasi BEreTaTUBHOE) U 1oJioBoe. Buib
0€ecroJoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYJISILIKS, (parMeHTaIHs, KIOHUPOBAHHE.

[TomoBoe pasmHoxenue. [lonoBble kineTku, win ramersl. Meiio3. Craguu Mmeiiosa.
IToBenenue xpomocoMm B Mmeiose. Kpoccunrosep. buosornueckuii cmMpicii MeH03a U I10JIOBOTO
nporecca. Melo3 ¥ ero MecTo B JKU3HEHHOM IIUKJIE OPIraHU3MOB.

[TpenzapoasimeBoe pa3suthe. ['amerorenes y ;kuBoTHbIX. [lonoBbIe sxene3sl. O6pa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaTorenes u oorene3. CTpOCHUE MOJIOBBIX KIETOK.

O1100TBOPEHHE M AMOPHOHAILHOE PA3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPCHHS:
Hapy’KHOe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopdorenes — oiHa U3 raBHBIX Mpodiaem sMOpuonorun. Konuenius MmophoreHon
umoenu Mopdorenesa. Ctaguu SMOpHUOTEHE3a JKUBOTHBIX (Ha MpUMepe JaTymku). Jpobienue.
Tunbr npobnenus. JlerepMHUHUPOBAaHHOE M HEJCPMUHHPOBAHHOE OpobieHue. bmactyna, THUIBI
6mactyn. OcoOEHHOCTH IpOOJIeHHS MIIEKOMMTAIONMUX. 3apOJbIINIEBbIE JTUCTKU (TACTPYJISILIHS).
3akjnaJKka OpraHoB M TKaHEM W3 3apoJblIEBBIX JIMCTKOB. B3anMHOe BiMsSHUE YacTel
pa3BUBAIOILEroCs 3apoAblia (AMOpHOHAIbHAS UMHAYKINA). 3aK/Ia/IKa IJIaHa CTPOECHUS )KUBOTHOTO
KaK pe3yibTaT HepapXUueCcKUX B3aWMOJAEUCTBUN I'eHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPY>KAIOIIEH CPEJIbI.

Pocrt u pa3ButHe )kuBOTHBIX. [locTaMOpuoHanbHbIi nepuo. Ipsimoe n HenpsiMoe pa3BUTHE.
PazButue ¢ meramopo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX XHBOTHBIX. Buonornueckoe
3HaYEHUE NPSAMOIO W HENPSIMOIo pa3BUTHUS, UX pacHpoCTpaHEHHE B Ipupoje. Tumel pocra
KUBOTHBIX. DAKTOPHI PETYNALUN POCTa KUBOTHBIX M yeioBeka. CTaauu MocTIMOPUOHAIBLHOTO
pa3BUTHA y )KMBOTHBIX M 4enoBeKa. [lepuonel oHTOreHesa yenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTMYECKHE MTPOIIECCHI.

Pasmuoxenue u pa3Buthe pacrenuil. 'ametodur u cnopodut. Meiio3 B )KU3HEHHOM ITHKIIE
pactenuii. OO6pazoBaHue CIIOp B mporiecce Meio3a. ['amerorenes y pacrenuid. Ommiog0oTBOPEHUE U
pa3BUTHE pPACTUTEIBHBIX OpPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiliii OHTOT€He3a Y PACTeHUN U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabnuiel 1 cxembl: «BereratuBHoe pazmHokeHue», « TUnbl 0€CmoNOro pa3sMHOKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHUE »HBIVICHb», «Pa3MHOXEHUE THUIPBDY,
«Meno3», «XpomocoMbl», «['amerorenes», «CTpoeHHe SHLIEKIETKH M CIEPMATO30MIa,

«OcHOBHBIE cTaiuu OHTOTeHe3ay, «IIpsiMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAalCKOTO XKYyKay,
«Pa3Butne capanum», «Pa3Buthe ATYHIKW», «/[BOWHOE OIJIOJAOTBOPEHHE Y I[BETKOBBIX
pacteHuit», «CTpoeHHe CeMsIH OJHOAOJIbHBIX M JBYIOJIbHBIX PacTeHUil», «KU3HEHHBIN LMK
MOPCKOH KarycTbl», « Ku3HEeHHBbIN UK MXa», « KU3HEHHBIN HUKII TaIOPOTHUKAY, «KU3HEHHBIN
LUKJI COCHBD.



O0GopynoBaHue: CBETOBON MUKPOCKOII, MUKPOTIPEIIapaThl SSUIIEKJIETOK U CIIEPMaTO30HI0B,
Mozenb «LIUKIT pa3BUTHS JISTYILIKHI.

JladbopaTtopnasi paGora «l3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

IIpakTuyeckas padora «BblsiBlIeHHE IPU3HAKOB CXOJCTBA 3apOAbIILIEH TO3BOHOYHBIX
KUBOTHBIX.

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS M pa3BUTHUS TeHETHKHU Kak Hayku. PadoTsl I'. Mennens, I'. ne ®pu3a,
T. Moprana. Posib oTedecTBeHHBIX YU€HBIX B pa3BuTuU reneTuku. Paboter H. K. Konbiiosa, H. 1.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHS U CUMBOJIBI. [ OMOJOTMYHBIE XPOMOCOMBI, aJIEIbHbIE
T€Hbl, AJTbTEPHATUBHbIC IPU3HAKU, JTOMUHAHTHBI M PELECCUBHBIA MPU3HAK, TOMO3MUIOTA,
reTepO3UroTa, YHCTas JIMHHS, TUOpHUIBI, TeHOTHI, (eHOTUIl. OCHOBHBIC METOIbI TCHETUKH:
rUOPUA0IOTMUECKUM, UTOJIOTHUECKUM, MOJIEKYJIIPHO-TE€HETUYECKHI.

JdeMoHcTpanun

[optpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumuenko, H. B. Tumodeer-Peconckmii.

Tabnuibl 1 cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JladopaTopnasi padota «/Ipo3oduina kKak 00BEKT FreHETHICCKIX UCCIICIOBAHMIN.

Tema 12. 3aKoHOMEPHOCTH HACJIeACTBEHHOCTH

MonorubpuaHoe ckpentiBanue. [lepBbiii 3akoH MeHens — 3aK0H eANHO00pa3us THOPHIOB
nepBoro nokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHiens — 3aKOH paclienIeHus
npu3HaKkoB. [{uronornyeckrne 0CHOBEI MOHOTHOPHUIHOTO CKpPEIIMBaHus. [ HTIOTe3a YNCTOTHI raMeT.

AHanusupyromiee  ckpemuBaHue.  [IpomMexxXyTOuHBI ~ XapakTep  HacleIOBAaHMS.
Pacuiennenue npru3HakoB IpH HEMTOJIHOM JOMHUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuid 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJeI0BaHus MpU3HaKoB. [{uTonornyecke 0OCHOBBI AUTHOPUHOTO CKPEILIBAHUS.

Cuennennoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CrernieHHoe Hacle0BaHHe
TeHOB, HapyIlIeHUE CIETUIEHUSI MEX Ty TeHaMu. XpOMOCOMHAsl TEOpHsl HACIIEJCTBEHHOCTH.

I'enetnka mosla. XpOMOCOMHBIA MEXaHU3M ONpENETIeHUs MoJla. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOTaMeTHBIi W TeTeporaMeTHbld MoJs. ['eHeThueckass CTPYKTypa HOJOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

I'enotun kak mnenoctHas cucrema. [lmedoTponusi — MHOMKECTBEHHOE JI€WCTBHE TEHA.
MHOXeCTBEHHBI ayuienu3M. BzauMoaencTBue HealIeNbHBIX T€HOB. KOMIUIEMEHTapHOCTb.
Onucra3s. [Tommepusi.

I'eHeTMYECKMI KOHTPOJb pPa3BUTHS PACTEHMM, JKMBOTHBIX M YEJIOBEKa, a TaKkKe
(U3HOIOrMYECKUX MPOIIECCOB, MTOBEIEHUS M KOTHUTUBHBIX QYHKIUH. [ eHeTuuecKkrne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO35UH — MApPa3UT» U «XO35IMH — MHUKPOOHOMY.
['eHeTHuUecKue acreKThl KOHTPOJS W M3MEHEHHs HAcIeICTBEHHOM MH(pOpMalUK B MOKOJICHUSAX
KJIETOK U OpPTraHU3MOB.

JdemMoHcTpanuu

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



Tabmumbl u cxembl: «IlepBbiii 1 BTOpOU 3akoHBI MeHaenss», «Tpetuil 3akoH Menaens»,
«Ananuzupymoiiee ckpeumBanue», «HemnonHnoe qomunupoBanuey, « CIIEIVICHHOE HACJIEI0BAHNE
MpU3HAKOB y Apo3oduiibl», «I'enernka nonay, «Kapuorun yenoekay, «Kapuorumn apo3opuiibn,

«Kapuotun ntuiph», « MHOKECTBEHHBIN alliean3my, « B3anmoaeiicTBre reHoBy.
OOGopynoBaHue: MOAEHb ISl JEMOHCTPAllMA 3aKOHOB €IMHOOOpa3us THOPHUIIOB INEPBOTO

IIOKOJICHUS WM DPAacCIUCIUICHUs IIPU3HAKOB, MOJENb JUIs JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJIEA0BaHUs PU3HAKOB, MOJEIb I JEMOHCTPALUK CLEIJIEHHOTO HACIEAOBaHUs IIPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEHIMBaHUS Y
JPO30(HITBD.

IIpakTnyeckas padora «/I3yueHue pe3yiabTaTOB AUTMOPUIHOIO CKpEIIMBAHUS Yy
JPO30(HITBD.

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH

BsanmopelictBie reHoTHna M cpensl npu (GopMupoBaHMU (EHOTHNA. VI3MEHUYMBOCTH
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHBbIE  IPU3HAKU. BuHIbl  U3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIIEICTBEHHAs.

MoudukanronHass U3MeHUMBOCTh. Posb cpenbl B (GopMHUpOBaHUK MOAM(PHUKAIMOHHOM
u3MenunBoct. Hopma peaknuu mpusHaka. BapuanmoHHbIN pan U BapuanuoHHas kpubas (B.
Noranncen). CpoiicTBa MOAU(PUKAIIMOHHON H3MEHYUBOCTH.

['enorunuueckass W3MEHYMBOCTh. (CBOMCTBA TE€HOTUIUYECKON W3MEHYMBOCTH. Buibl
F€HOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATUBHASL, MyTallMOHHAs!.

KomOuHnaTuBHas M3MeHUMBOCTh. Mel03 M MOJI0BOM Hpoliecc — OCHOBA KOMOMHATUBHOU
M3MEHYMBOCTU. PoJIb KOMOMHATHUBHON M3MEHUMBOCTH B CO3JaHUU I'€HETUUECKOT0 pa3zHOo00pasus
B IIpeJIesIax OJHOI0 BUAA.

MyTanuoHHass M3MEHUYMBOCTb. BHIbl MyTanui: T€HHbIE, XPOMOCOMHBIEC, T'€HOMHBIE.
CroHTaHHbIE W HWHIYLHMPOBAHHBIE MYyTallUU. SnepHbIE M LUTOIUIA3MATHYECKUE MYTAalUH.
ComaTtnueckue M MOJIOBble MyTaluu. [IpuunMHBI BO3HMKHOBEHUS MyTauuid. MyTareHsl U uX
BJIMSIHUE HA OpPraHM3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacnencTtBeHHoM wu3meHuunBocTH (H.M. BaBuioB). BHesnepHas H3MEHUYMBOCTH U
HAaCJIEACTBEHHOCTD.

ONUreHeTHKa W SIUT€HOMHUKA, pPOJb SMUTEHETHYECKHX (aKTOPOB B HACIIEAOBAaHUU U
M3MEHYUBOCTH (DEHOTUIINYECKUX MMPU3HAKOB Y OPraHU3MOB.

JdemMoHcTpanuu

IMoptpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabnuuel u cxembl: «Buabl u3MeH4YHBOCTHY», «MonupuKaMOHHAs W3MEHYHUBOCTDY,

«KoMOuHaTHBHAs ©I3MEHUNBOCTDHY, «Meto3y, «OmnonoTBopeHuey, «I eHeTndeckue 3a00aeBaHus
yesnoBeKay, «Buabl MyTauny.

OOGopyoBaHMe: >KUBbIE M TepOapHble SK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3IUYHBIMUA BUJAMU U3MEHYUBOCTH.

JladbopaTtopnasi padora «lVccrmemoBaHue 3aKOHOMEpHOCTEH — MOAMGUKAITMOHHON
n3MeHYUBOCTH. [IocTpoeHre BapuallMOHHOTO psijia U BAPUALIMOHHON KPUBOI».

IIpakTyeckas padora «MyTanuu y 1po30¢uisl (Ha TOTOBBIX MUKPOIIpEiapaTax ).

Tema 14. I'eHeTnka 4e0BeKa

Kaprnotun uenoBeka. MexayHaponHas IHporpaMma HCCIEIOBAaHHUsS TI'€HOMa 4YelIOBEKa.
Metoapl U3ydeHUsI TCHETHKH YEJIOBEKA: TeHEAJOTUUECKHM, OMM3HEIOBBIN, [IMTOTCHETHYCCKUN,
MONYJIALIMOHHO-CTaTUCTUYECKUI, MOJIEKYJIIpHO-TeHeTnYeCKUii. COBPEMEHHOE ONpEETICHUE




TeHOTHUIIA: TOTHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUIIMPOBaHHE, B TOM uncie ¢ nomoursio [T1[P-
aHanuza. HacnencrBennble 3a060s1eBaHus YeI0BeKa. | eHHbIE U XpPOMOCOMHBIE OOJIE3HH YeIOBEKa.
Bonesnu ¢ HacienCTBEHHOW NPEApaCIONIOKEHHOCThIO. 3HAUEHUE MEAUIMHCKOW TEHETHKU B
NPEJOTBPALLICHUH M JICYCHUH TEHETUYECKUX 3a00JeBaHMI uesoBeKa. MennKo-rTeHeTHYecKoe
KOHCyJbTUpOoBaHue. CTBONOBbIE KIETKU. [IOHATHE «T€HETUUYECKOT0 Ipy3a». ITUUECKHE acTIeKThI
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (HaKTOpPhI MOBBIIICHHON YYyBCTBHUTEIHHOCTH 4YEIOBEKa K (hU3MYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpyXKaromiel cpenpl. [eHeTHueckas MpenpacnoiokKeHHOCTh
YeJI0BEKa K ATOJOTUSIM.

JdemMoHcTpanuu

Tabauiel u cxembl: «KapuoTtun uenoBeka», «MeToabl U3yueHUs T€HETUKHU YEJIOBEKay,
«I"eneTnueckue 3a001€BaHMsI YETOBEKAY.

IIpakTnyeckas padora «CocraBieHUE U aHATIU3 POJAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHusMoB

JlomecTukanus U cenekius. 3apoXKICHHE CeJeKUUH U JAoMecThkanuu. Yuenue H. U.
BasuioBa o LleHTpax MpoucX0oXAeHUS U MHOT0OOpasus KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/IaHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COpT, Mopoaa, TaMM. 3aKOH TOMOJIOTMUECKUX
psAIOB B HacleACTBeHHONW M3MeHuuBoctd H. M. BaBuinoBa, ero 3HaueHue I CEIEKIMOHHOU
paboTHI.

MeTtopl ceneKiMoHHOM paboThl. MIcKyCcCTBEHHBINH OTOOP: MAacCOBBIA M MHIUBUIYATbHBIN.
Oranbl KOMOWHAITMOHHOHN ceyekuu. VcmpiTaHue mpou3BoAMTeNei Mo motoMcTBy. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OLIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP 10 T€HOTHITY C OMOIIBIO aHAJINU3a
JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CEJIeKIHOHHOW paloThl. PaananuoHHBI U
XUMUYECKUM MyTareHe3 KaK HWCTOYHMK MYyTalluid Yy KYJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonps3oBanre reHOMHOTO pelaKTHPOBaHUs U METOJ0B pekoMOuHaHTHBIX JIHK mist momyuenus
HCXOJHOTO MaTrepuaa s CEJIEKLUH.

[Tonydyenne monuruionaoB. BHyTpuBumoBas rtuOpuausanus. bIu3kopoacTBEHHOE
CKpelIuBaHue, uiu uHOpuauHr. HeponcTBeHHOE cKpemuBaHue, Wik ayTopuauHr. ['etepos3uc u
ero mnpuuuHbl. Mcmonp3oBanue Trerepo3uca B ceneknuu. OrnanéHHas TUOpUAN3ALUS.
[Ipeononenne Oecraoauss MEXBUIOBBIX THUOPUIOB. JOCTHIKEHHS CENEKIMHM pAcTeHUU W
KUBOTHBIX. «3€JI€Hast PEBOITIOLUD.

CoxpaHeHHEe M W3Y4Y€HUE T€HETHUUECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M UX JUKUX
poauyen it CO3/IaHMsI HOBBIX COPTOB M TMOPHJIOB CEIbCKOXO3SHCTBEHHBIX KybTyp. 3yuenue,
COXpAaHEHUE U YIIPABICHUE T€HETUUECKUMHU PECYPCAMHU CEIbCKOXO3SIMCTBEHHBIX U IIPOMBICIIOBBIX
JKABOTHBIX B LIEJSIX YJIYUYIIEHUs CYIIECTBYIOIIMX U CO3AaHUs HOBBIX ITOPOJ, JIMHUN U KPOCCOB, B
TOM YHCJI€ C IPUMEHEHUEM COBPEMEHHBIX METOJ0B HAYUHBIX UCCIEIOBAHMM, IEPEIOBBIX UIEH U
MEPCIIEKTUBHBIX TEXHOJOTHH.

JdemMoHcTpanuu

IToprpetsl: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykesanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabauiel u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX PaCTCHUID,
«3aKOH TOMOJIOTHYECKUX PSJAOB B HACJIEACTBEHHOM H3MEHUMBOCTHY», «METOIbl CEIEKIHM,
«OTtnanénnas rubpuau3anusy», « Mytareaes.

JlaGoparopHas padora «/3yueHre COpTOB KyJIbTYPHBIX PACTEHHUI U TOPOJI JOMAITHUX
YKUBOTHBIX).




JlaGoparopHas padora «/3ydyeHne METOA0B CEJIEKIIUN PACTCHUIN.

IIpakTuyeckas padora «IIpuBrBKa pacTeHU».

Tema 16. BuoTexH0/10THsI U CHHTeTHYeCKasi OMOJIOT U

OOBeKThl, HCIOJb3yeMble B OHWOTEXHOJOIMH, — KIETOYHbIE W TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, MX XapakTepuCTHKa. TpaauiloHHas OHOTEXHOJIOIUsA: XjeboledyeHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOAEIHE. MukpoOuonornueckuii cuure3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKUCIIOT M BUTAMHHOB.

Co3anue  TEXHOJOTMHM W MHCTPYMEHTOB  LIEJICHANPaBICHHOTO  W3MEHEHUA U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO IIOJy4YEHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKALINX
HE BCTpEYAroIrecs B MPUPOie OMOCUHTETHYECKHUE MTyTH.

Knerounas nexeHepus. Meronbl KyiabTypbl KIETOK M TKAHEH PAaCTCHUM M JKUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuau3alisi U COMaTHYECKH sMOpuorenes. lcmonp3oBaHue
ralionJIoB B celleKuuu pacteHuil. [loaydeHne MOHOKJIOHANBHBIX aHTHTEN. Vcnosb3oBaHue
MOHOKJIOHAJIBHBIX U IOJIMKJIOHAJIBHBIX aHTUTEN B MeauuuHe. VICKyCCTBEHHOE OILIOOTBOPEHHUE.
PexkoHcTpyKIMs SHLIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO | TpaHCIUIaHTAaUu SAEp KIETOK.
TexHOnornu  O3JA0pPOBIICHMS, KYJIbTUBHPOBAHUA M  MHUKPOKIOHAJIBHOIO  Pa3MHOKEHUs
CEJIbCKOXO35IICTBEHHBIX KYJIBTYD.

XpOoMOCOMHasl ¥ IeHHasi MHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 IeHa U KOHCTPYHPOBAHME
pexomOuHanTHBIX JIHK. Co3gaHue TpaHCIeHHBIX OpraHu3MOB. [IOCTHIKEHHUSI U IEPCIEKTHBBI
XpOMOCOMHOW W TE€HHON WH)XEHEpPUHM. OKOJOTMYECKHME M OSTUYECKHE IpoOIeMbl T€HHOU
UHXEHEPUH.

Menunuackue ouorexnonoruu. I[locrrenomuas mudposas menununa. [11P-auarnocTuka.
MeTab0oa0MHBIN aHAN3, TEHOLEHTPUYECKUI aHaJIM3 IPOTEOMa YelloBeKa JIIsl OLEHKH COCTOSTHUS
ero 3710poBbs. Vcnonbp3oBaHue cTBOIOBBIX KiIeTOK. TaprerHas Tepanus paka. 3D-0nonnxxenepus
Ui pa3paboTKU (PyHIaMEHTaJIbHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTMH, CO3/1aHUsl KOMIUIEKCHBIX
TKaHEeW COYeTaHMEM TEXHOJIOTUH TPEXMEpPHOro OMONPHUHTHHra U ckaddonauHra s peuieHus
3a]1a4 IEPCOHAIM3UPOBAHHON MEIULIUHEL.

Coznlanue BEKTOPHBIX BaKIMH C LEIbI0 OOecreyeHus: KOMOMHUPOBAHHOM 3alUThl OT
Bo30yaureneir OPBU, ycraHOBIeHME MOJEKYJISPHBIX MeXaHU3MOB (yHKUHOHHMpoBaHUs PHK-
COJIEpKALINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a001€BaHNUS YEIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmunel  u  cxembl: «lcnonp30BaHWEe  MHKPOOPTaHU3MOB B NPOMBIIIJICHHOM

MPOU3BOJICTBEY, «KieTouHas uHxxeHepus», «I eHHass HHXESHEPHUS.

JlabopaTopHas padora «/3ydyeHne 00beKTOB OMOTEXHOIOTUM.

IpakTuuyeckas padora «[lomydeHne MOJIOYHOKHUCITBIX IPOTYKTOBY.

Ikekypceusi «buoTeXHONOTUS — BayKHEHIIIas MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apo:kaeHue u pa3BUTHE IBOJTIHOHHBIX MPEACTABJIEHUI B 0M0JI0THH
OpomouronHas reopus Y. lapsuna. [Ipeanocsuiku BO3HUKHOBEHUS AapBUHU3MA. KU3HB
Y Hay4Has AestenbHOocTh Y. JlapBuHAa.



JBwxymue cuiasl sBomronuu  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
pa3sMHOXKEHUs OpraHU3MOB, HACJIEJICTBEHHas W3MEHYMBOCTb, OOppOa 3a CyIECTBOBaHUE,
€CTECTBCHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuateTnyeckoi Teopun 3Bosonun (CTI). HeliTpanbHas TeopHs IBOJIFOIUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOIrUs. 3HAYEHUE SBOJIIOLUOHHONW TEOpUU B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JdemMoHcTpanuu

Iloptpetnl: Apucrotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, U. 1. lImansraysen, Ix. Xonaeitn, /1. K. benses.

Tabmuubl u cxembl: «Cucrema xuBoil mpuposs! (mo K. Jlunnero)y, «JlecTHuma »KuBBIX
cymects (1o Jlamapky)», «MexaHu3m (GopMUpOBaHUs NPUCTOCOOJIEHUH y paCTEHUH U KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmipyta mytemectBust Y. lapsunay, «Haxonku Y. [lapBunay,
«DopmbI 60pBOEI 32 cymiecTBoBaHueY, «[lopoabl romy6eit», «MHOrooopasue KyabTypHBIX (OpM
KanmycTbl», «lloponpl nomamHux >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BHJOB (1o Y.
HapBuny)», «Cxema COOTHOLIEHHS MABMKYLIMX CHJ 3BOMIOLUN», «OCHOBHBIE I0JIOKEHUS
CHUHTETHYECKOM TEOPUH IBOIFOLIMY.

Tema 2. MuKpo3BOTIOLHA U €€ pe3yJbTaThI

[Tormynsanus kak sj1eMeHTapHass enuHuna 3Boitolud. COBpEeMEHHbIE METObl OLICHKH
TEHETHYECKOTO pa3Hoo0pa3usi M CTPYKTYpHI Moy isinuii. MI3Menenue reHooH1a MOy Kak
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTuueckoro pasHoBecust JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (AaKTOpbl (ABMXKYIIME CHUJIBbI) HBOJIONMH. MyTAalMOHHBIM Mpolecc.
KomOuHatnBHas n3aMeHUnBOCTS. [lpeiid reHoB — ciydaliHble HEHaNpaBIeHHbIE U3MEHEHUS YaCTOT
ajieneil B momyssAnusax. DPQexT ocHoBarens. DPPekT OyThUIOYHOTO Topibimka. CHIDKeHUe
TeHETUYECKOro pazHooOpa3us: NMpuuuHbl U cieactBus. Ilpossiaenue s¢dekra apeiida reHoB B
O0OJBIIMX W MaiblX nomymsiuusx. Murpamuu. M3onauua nonynsuuii: reorpaduueckas
(mpocTpaHCTBEHHAas), Orooruyeckast (pernpoayKTUBHAs).

EcrectBenHblif 0TOOp — Hampapisitouii (gaxkrop sBomonun. PopMmbl €CTECTBEHHOI'O
oTOOpa: ABWXYUIMHA, CTaOWIM3UPYIOIUH, pa3pblBatoliuid (qu3pynTuBHBIA). IloioBoit oT6op.
Bo3HMKHOBEHME U 3BOJIOLUS COLIMATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yJIbTaT MHKPOABOJIONHMU. Bo3HHMKHOBEHME
MPUCHIOCOOJIEHUH Y Opranu3MoB. ApoMopdo3bl U naroaaanTauu. [pumeps! npucrnocobaeHuii y
opraHusMoB:  Mop¢osoruueckue, (uznonornyeckue, OHOXUMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTENBHOCT MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpasoBaHue Kak pe3yibTaT MHUKPOIBOJIOIHH.
M3onsaumss — kimo4eBod ¢axkTop BHI000pa3zoBaHus. IlyTH M crmocoObl BHI000pa30BaHMS:
ajionatpudeckoe  (reorpaduyeckoe), CHUMIATPUYECKOE (IPKOJIOTHYECKOE), «MIHOBEHHOE
(monumonan3anus, rudpuanzanus). JJIuTeIbHOCTh BOTIOLIUOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJOTUYECKOTO Pa3HOOOpasHsl.

Ponp oBomronmoHHON Ouonoruu B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHHUS
O6uopazHooOpasus. MUKPOIBOJIONUS M KOABOJIONMS MApa3uTOB M MX X03s5ieB. MeXaHH3MbI
(hopMHUpPOBaHHS YCTOWYNBOCTH K aHTHOMOTHUKAM M CITOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

IMoptpetsl: C. C. YerBepukos, J. Maiip.

Tabnuiel 1 cxembl: « MyTallMOHHAst U3BMEHYHUBOCTBY, «llomynsaIoHHast CTpyKTypa BUIay,
«Cxema mposiBIeHHs 3akoHa Xapau—BainOepra», «/IBmwxymume CHIBI  DBOJIIOIUNY,




«IKOJOTUYECKasT M3OJISIUS TOMYJIAuid ceBaHCKoW (openm», «l'eorpadudeckas H30IAIUAS
JUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUILIBI 1aypcKoi», «[lomysiroHHble BOJHBI YUCIEHHOCTH
XMIMHUKOB M XKepTB», «(Cxema MIeWCTBUS €CTECTBEHHOro otOopa», «Popmbl OOpbOBI 3a
CyllleCTBOBaHUEY, «MHAYyCTpUaIbHBIA MeaHU3M», «KUBbIE UCKOIIAEMBIEY,
«ITokpoBHUTENBCTBEHHAsI OKpacKka MXUBOTHBIX», «lIpemynpexnaromas OKpacka MKUBOTHBIXY,
«Duznonoruueckue anantauuny, «[Ipucrnoco0IeHHOCTs OPraHu3MOB B €€ OTHOCUTEIBHOCTDY,
«Kpurepun Buga», «Bunsl-nBoiiHukm», «CTpykTypa BHma B mpupone», «CrocoObl
BUJ000pa3oBanus», «l'eorpaduyeckoe BuaooOpazoBaHuEe TPEX BUJOB  JIAHBIIIEH»,
«DKOJIOTHUECKOE BHUA000pazoBaHue BUAOB cuHUI, «llomummonasl pacrenuit», «KamyctHo-
peaeUHbIA THOPUTY.

O6opynoBanue: repOapuul pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHI[ U 3Beper ¢
pUMepaMu Pa3UYHbIX MPUCIIOCOOJNICHUN, Yydesa NTUI[ U 3Bepeil pa3HbIX BUIOB, repbapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BblsiBIeHrEe U3MEHYMBOCTH y 0cO0€H OJTHOTO BHJIA».

JladopaTtopnasi pabora «lIpucnocoOnenuss OpraHu3MOB M HMX OTHOCUTEJIbHAs
11e1eCO00Pa3HOCTDY.

JlabopaTopHas padora «CpaBHEHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus 1 eé pe3yJibTaThl

MeTtoab1 n3ydeHus Makpo3Boouy. [laneoHTonornueckie MeTo 1l U3y4eHHUs IBOJIIOLINN.
[Tepexonubie GopMbl U (HUITOTEHETUUECKUE PSIIBI OPTaHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus dBoironuu. CpaBHeHue GJaopsl U (payHbI
MaTEepUKOB U OCTPOBOB. broreorpaduueckue obmactu 3eMian. Buabl-3HIEMHUKH U PETHUKTHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIBLHO-MOP(OIOrMUECKUE METOJbl M3YUYEHHUS 3BOJIOLUU.
I'enernyeckue MeXaHHU3MBbl HBOJIIOIIMM OHTOT€HE3a W MOSIBICHUS 3BOJIOLUOHHBIX HOBIIECTB.
I'oMosiornyuHble U aHaIOTUYHbBIE OpraHbl. PynnMeHTapHble Opranbl U aTaBU3Mbl. MoOJIEKyJISIpHO-
reHeTHYecKue, OMOXUMHUYECKUE U MaTEMAaTHYECKHE METO bl 3yUeHMS 3BOITIOIMU. I oMoIornuHbIe
reHbl. CoBpeMeHHbIE METO/Ibl IOCTPOSHUS (PHIIOT€HETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallU{ U 3BOJIIOIMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBujia) HBoMONUU. [lpuHIKMI  CMEHBI  (PYHKIUH.
Heo6patumocTs 3BoroNMH. AanTuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 3BOJIOIHH.

JdemMoHcTpauuu

Hoptpetsl: K. M. bap, A. O. Kosanesckuit, @. Mrosnep, O. I'ekkens.

Tabmuipl U cxembl: «DUITOTEHETUYECKHUH PSIT JIOMIATN», K APXEONTEPUKC, «3BEpO3yOnIe
smepb», «Crerouedans», «Punnoputs», «CeMeHHble ManopoTHUKNWY», «buoreorpaduyeckue
30HBI 3emnn», «Jlpelid koHTHHEHTOBY», «PenmukTh», «HadampHble cTaguu SMOPHOHAIBHOTO

Pa3BUTHS TIO3BOHOYHBIX KHUBOTHBIX», «] OMOJIOrMYHBIC i aHAIIOTUYHBIE OPTaHbD», «PyaHMEHTEI,
«ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpHI 4YENOBEKa M IIUMIAaH3e», «l JTaBHBIC HAMpaBICHU
ABOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJTIOIIUN.

OOGopynoBaHue: KOJUICKIIMH, TepOapuu, MYJSHKH HCKOIMAeMBIX OCTaTKOB OPTaHH3MOB,

MYJISDKH TOMOJIOTUYHBIX, AHAJOTHYHBIX, PYJMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIHH
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue ¥ pa3BUTHE KU3HHU Ha 3emiie

Hayunple THMOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWOreHe3 W TaHCIEPMHUs.
JloHay4HblE TPEICTaBICHUSI O 3apOKACHUM KU3HU (KpealuoHu3M). ['Mmore3a mOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Peau, JI. Cnamnannanu, JI. IMactepa.
IIpoucxoxxaeHne *KU3HU U aCTPOOUOIIOTHSL.



OcCHOBHBIE ATallbl HEOPraHUYECKON IBOMIOIMH. [1aneTapHast (Teojornyeckasi) BOTIOIHS.
Xumudeckas 3BOJIOLNS. AOMOTEHHBIN CHHTE3 OPraHMYECKUX BEIIECTB U3 HeopraHn4yeckux. OneIT
C. Mumepa u I'. FOpu. O6pa3zoBanue monumepoB u3 MmoHomepoB. Koareparnas runoreszaA. .
Omnapuna, runore3a nepsuyHoro Oynpona J[x. Xomnaelina, renernueckas rumnotesa . Mémnepa.
Pu6osumer (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. dopmupoBanue memMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

HUctopus 3emian u Metoapl €€ wu3yueHus. lckomaeMbple OpraHMYECKHE OCTaTKH.
l'eoxpononoruss u e€ weroabl. OTHOcUTeNnbHAasE W a0OCOJIOTHAs  T'€OXPOHOJIOTHSL.
I'eoxpoHonoruyeckas Kajga: 0HbI, 3pbl, HEPUOADI, TTOXH.

HavanbHble 3Tanel opranndeckoil 3Bosonuu. IlosBieHre U 3BOTIOLMS MEPBBIX KIETOK.
Opomronusi Merabonu3Ma. Bo3HukHOBeHHME NepBbIX 3KocucTeM. CoBpeMEHHbIE MHUKPOOHbBIE
OMOTUIIEHKM Kak aHajlor TepBeIXx Ha 3emiie coobmiectB. CrtpomaronuTsl. Ilpokapuorel u
9YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOUOreHe3). DBOJIOIMOHHOE MPOUCXO0XKICHHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl SBONIONUM BBICHINX pacTeHuH. OCHOBHBIE apoMOp(o3bl pacTEHUI.
Boixos pactenuii Ha cyuy. [losiBneHre ciopoBBIX pacTeHU U 3aBOeBaHie UMU cylId. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE ATambl 3BOJIOLMUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpioBbIe
KHUBOTHBIE. JKH3Hb B BOzie. DBOMIOLMS MO3BOHOUHBIX. [Ipoucxoxaenne ampuoOuil U penTHIUiL.
[Tpoucxoxaenne miexkonurarmux v OTuil. [lpuHiun kiodeBoro apomopdosza. OcBoeHHE
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KMBOTHBIMHU CYIIIH.

Pa3BuTHe xnu3HM Ha 3emile 10 9paM U MepUoaM: apXxei, IpoTEPO30H, NaJIe0301, ME3030H,
KaifHo30M. O0I1as XapakTepuCTHKa KJIMMaTa U reoJornyeckux npoueccos. [losBieHne u pacser
XapaKTEepHBIX OPraHU3MOB. YTJIeoOpa3oBaHUE: €ro yCIOBUS W BIUSHUE Ha Ta30BbI COCTaB
aTMoC(epBHI.

MaccoBble BBIMUPAHHSI — DKOJIOTMYECKHE KpHU3UChl mpomuioro. IlpuuuHel u ciencreus
MaccoBbIX BbIMUpaHUN. COBPEMEHHBIH 3KOJIOTHYECKUN KpHU3UC, ero ocobeHHocTu. IIpobnema
COXpaHeHHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHuyeckoro Mupa. IIpuHnumnel kmaccupukaluu OpraHu3MOB.
OcCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

Hoptpetsl: . Penu, JI. Cnannanuanu, JI. [lacrep, U. . Meunukos, A. W. Onapun, [Ix.
Xonpnenn, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpl 1 cxembl: «Cxema ombita @. Penn», «Cxema omnbita JI. Tlactepa mo uzyueHuto

camMo3apoxJeHns xu3Hm», «Cxema ombita C. Muiiepa, I'. FOpu», «OTtanel HeopraHU4ecKoi
sBONMIOLUNY, «I eoXpoHOoIoruueckas mkana», «HauanbHble 3Tanbl OpraHUYECKON IBOJIIOIUNY,
«Cxema 00pa3oBaHMsI DYKaApHOT MyTEM CUMOMOTEeHEe3a», «CucTema KUBOU PUPObD», «CTpoeHne
BHpyca», «Apomopdo3sl pacteHmity, «Punnodute», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroknerounsie Bogopocin», «Mxu», «llanopoTHukm», «l'0JOCEMEHHBIE PACTEHHUS,
«Opranbl IIBETKOBBIX pacTeHHit», «Cxema pa3BUTHS >KUBOTHOTO MHUDPa», «ApoMopdo3sl
KUBOTHBIXY», «lIpocreiimmey, «Kumeunononoctueiey, «llmockue yepBu», «UieHucToHorue»,
«Pr10BI», «3emHOBOHBIE», «IIpecmbikarommecs», «lItumpy, «Muekonuratommuey, «Pa3Butne
JKU3HU B apXeHCKoil spey», «Pa3BuTue XKM3HM B MPOTEPO30MCKON 3pe», «Pa3BuTHE XKU3HHU B



MaJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMA OPTaHUYECKOTO MUPA.

O6opynoBanue: repOapuyl PaCTCHWN Pa3TUYHBIX OTHEJIOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE Ipenaparbl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHMX, CKEJIETHI
[M03BOHOYHBIX JKUBOTHBIX, 4UydeJia NTUL WU 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKU OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa JjaGoparopHasa padora «MogenupoBanue onbiToB Muiiepa—tOpu mo
M3Y4YEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COCIMHEHUN B IEPBUYHON aTMOchepe».

JlabopaTtopnass paGora «l3ydyeHue M ONMCAaHME HCKONAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne oCOOCHHOCTEH CTPOCHHUS PACTEHUHN Pa3HBIX OTIEIOBY.

IIpakTnueckas padora «3yueHne ocoOEHHOCTENW CTPOEHUSI TO3BOHOUYHBIX )KMBOTHBIX».

Tema 5. IIpouncxoskaeHue YeJI0BeKa — AHTPONOTeHe3

Pa3nens! u 3a1aun aHTPOIIOJIOTUK. METO/1bI aHTPOIIOJIOTHH.

CraHOBIIEHHE NIPEJCTABICHUN O MPOUCXOKIECHUU YEJIOBEKAa. Peluruo3Hele BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUU.

CxoacTBO 4enoBeKa € KMBOTHbIMH. (CHCTEMaTH4yecKOe IMOJOKEHHUE YeJOBeKa.
CBuuerenbcTBa CXOJACTBA 4YENOBEKAa C JKUBOTHBIMH: CPaBHHUTEIbHO-MOp(doioruueckue,
sMOpHoOSIOTUYECKHe, (PU3NO0IOr0o-OMOXUMHYECKHE, TMoBeaeHYeckne. OTau4us YeIoBeKa OT
KHUBOTHBIX. [IpAMOX0XkK/I€HNE U KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra U BTOPOI CUTHAJIBHOW CHCTEMBI.

JIBmxyniue cuiibl (akTophl) aHTPOIIOTeHEe3a: OMoJIornueckue, conranbabie. COOTHOIIEHNE
OMOJIOTUUECKHUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJIMM aHTpoOINoOreHe3a. PanHue yenoBexooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI) U
paHHUE MOHTUbI — OOIIME MPEIKU YeTOBEKOOOpa3HBIX 00€3bsH U Jro/ied. ABCTPAJIONUTEKU —
JBYHOTHE TpeIKH Jrojeil. YenoBek yMmenblil, MepBble M3TOTOBJIECHUS Opyauid Tpyna. YemoBek
MPSMOXOJISAIIUN U TIEPBBIM BBIXOJ JHOJIeH 3a mpenensl Adpuxu. YenoBek reiaenbOeprekuii —
oOIMi MpeOK HEaHIepTaJIbCKOT0 YEJI0BEeKa U YeJIOBeKa pa3yMHOro. YenoBek HeaH1epTaabCKUi
Kak BHJ JIOJIEW XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIH COBPEMEHHOIO THIIA, JE€HUCOBCKHIA
YeN0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka v majieoreHoMHuKa.

OBOJIOIUS COBPEMEHHOr0 4eNoBeKa. EcTecTBeHHBIM OTOOp B MOMNSLHAX YeIOBEKa.
MyTtanunonHsli npouecc u nonuMopdusm. IlonynsiuoHHble BONHBI, Apelid TeHoB, MUTpalus U
«3(dexT ocHOBaTENN» B MOMYJIALUIAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacel. [loHsaTne o pace. bospmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJo-HETpOHIHAsL (PKBATOpPHAIbHAS), MOHTOJOUIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus dejloBeka 1Mo IutaHere. ExauHcTBO uyenoBeweckux pac. Hayunas
HECOCTOSTENIbHOCTh pacu3mMa. [Iprcrnoco0ieHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM OKpYyXKaroIien
cpenbl. Bnusiaue reorpaguyeckoil cpensl u Apeiida reHoB Ha MOpQOJOTHIO U (HU3UOIOTHIO
4eJI0BEKa.

MexauciumnHapaple  MeToAbl B (U3UYECKON  (OMOIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASI ~ AHTPOMOJIOTUSI W NAJICOAHTPOINOJOTUS  YEJIOBEUECKUX  MOMYJIALHM.
buoconmaneHple  uccienoBaHMs — OpUPOABl  uyenoBeka.  MccimenoBaHue — KO3BOJIOLMH
OMOJIOrMYECKOT0 U COLUANIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

Hoprpetsr: Y. dapsun, JI. JIuku, 4. 5. Porunckuit, M. M. I'epacumos.



Tabmuubl ¥ cxembl: «MeETOAbl  aHTPOMOJIOTHH», <« OJOBHOW MO3T YEJIOBEKay,

«YenoBekooOpaszHble 00e3bsIHbI», «CKeNeT YellOBeKa U CKEJIeT IUMIan3e», «PyauMenTs! u
aTaBU3MbD», «/[BWXKyHIMEe CHJIBI aAHTPOINOIEHE3a», «IBOJIOLMOHHOE JPEBO  YEJIOBEKAY,
«ABcTpasionurek», «Henosek ymensli», «HenoBek NpsaMOXoasinuiy, «/{eHncoBCckuil yenoBeK»
«Heannepranbup», «KpomanboHLb», «[Ipeakun yenoBeka», «ITanbl 3BOJIIOIUU YEJIOBEKA,
«Pacsl yenoBekay.

OO6opyioBaHue: MYJISKH OKaMEHEJIOCTEH, MPeAMETOB MaTepHAIbHON KyJIbTYpbl MPEAKOB
YeNoBeKa, penpoayKiuu (pororpaduun) KapTuH ¢ MUGPOIOTUICCKUMU U OUOJIEHCKUMU CIOKETaAMH
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HAaXOJOK HMCKOMNAEMbIX OCTATKOB YeNOBEKa, CKeleT
YEJIOBEeKa, MOJENIb Yepera 4YejJOBEKa M yeperna HIMMIIAH3€, MOJENIb KUCTH Y€JIOBEKa M KHCTH
LIMMIIaH3€, MOJENIH TOPCa MIPEJKOB YEIOBEKa.

JlabopaTopnasi pabora «l3ydyeHue o0OCOOCHHOCTEH CTpOCHMsI CKeJeTa YeloBeKa,
CBSA3aHHBIX C IPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «3yueHne HKOJIOrMUECKUX aaNTalui YeI0BEKay.

Tema 6. Jko10rus1 — HAYKA 0 B3aHMOOTHOIIEHUSIX OPTraHU3MOB M HAI0PTraHU3MeHHBIX
CHCTEM C OKPY:Kaloleil cpeaoi

3apoxxaeHue W pasBuTHe dKkonoruud B Tpyndax A. ['ymGonmpara, K. @. Pymwse, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensr u 3amaum sxonoruu. CBsi3b
9KOJIOTMHU C APYTUMHU HayKaMH.

Metoasl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B 9KOJOTHH: MPUPOIHBIC U
naboparopHbeie. MoJenupoBaHue B HKOJIOTHMH. MOHUTOPUHT OKPY>KAIOLIEH Cpe/bl: JIOKaIbHBIH,
pEruoHANIbHBIN U TTI00aTBHBIH.

3HaueHUe 3KOJOTMYECKMX 3HAHUU I YelloBeKa. DKOJIOIMYeCKOe MHPOBO33PEHHUE Kak
OCHOBA CBs3€M uenoBeuecTBa C NpUpoaoi. POPMUPOBAHHME HKOJIOTMYECKON KYyJNbTYpbl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJIECHHUS.

JdemMoHcTpanuu

[Moptpertsl: A. I'ymbonpar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabaune! u cxeMbl: «Pa3nensl skonorun», «MeTobl F3KoI0rum», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEeH Cpeab».

JlabopaTopnasi padora «/3yueHne MeTo10B 3KOJIOTMYECKUX UCCIIEI0BAHUIY.

Tema 7. Opranu3msl 4 cpea o0UTaAHUA

Okonoruyeckue (akTopsl U 3aKOHOMEpHOCTH uX jedctBud. Kniaccuduxarms
JKOJIOTMUECKUX  (aKTOpoB:  abMOTHMYecKHe, OuoThyeckue, aHTpomnoreHHole.  OOuue
3aKOHOMEPHOCTH JIeUCTBUS dKonoruueckux ¢pakropos. [IpaBuno muanmyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢pakropbl. CBeT Kak 3Kosornyeckuit ¢akrop. JlelicTBre pa3HbIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIbl PACTEHUW M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CurHasabHas poiib cBeta. @oTonepruoanusM.

Temnepatypa kak 3kojorumdeckuil axrtop. JleiicTBue TemmepaTypbl Ha OpraHU3MBI.

IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skosormueckuil (axrop. IIpucrnocobneHust pacTeHHd K MOIACPKAHUIO
BojHOro Oamanca. Kiaccudukamus pacteHuil mo oTHomeHuio K Bojge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO pEXHUMa.



Cpenpl oOuTaHMsI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, I[OYBEHHAas, ITyOMHHAs
MOJIIOYBEHHAsA, BHyTpUOpraHuzMeHHas. du3nko-XuMHuecKue OCOOEHHOCTH cpell OOMTaHus
opranusmoB. [Ipucnoco0neHnst opraHu3MoB K )KM3HHU B Pa3HbIX Cpeliax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH KU3HH.

XKuznenusie Gopmbl opranuzMoB. [lonstue o xuzHeHHOU (opme. JKuzHeHHBIE (HOPMBI
pacTeHMi: JAepeBbs, KyCTapHMKH, KyCTapHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHE TPAaBBHI.
XKuznennole QOpPMBI JKUBOTHBIX: THAPOOMOHTBHI, T'€OOMOHTHI, a’dpoOHOHTHL. (OcoOEeHHOCTH
CTpOEHUS 1 00pa3a KHU3HH.

buornueckue  Qaxrtoppl. Buzabl OMOTHYECKMX  B3aUMOJCHCTBHH:  KOHKYpEHLMS,
XHUIHUYECTBO, cUMOMO03 1 ero gopmsel. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHuM4ecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONMHYECKUE,
dopuueckue, (abpuueckue). 3HaAUCHUE OMOTHUYECKUX B3aMMOJCHCTBUH JUIsI CYIIECTBOBAHUS
OpraHu3MoB B cpezie oOuTanus. [IpuHIUI KOHKYPEHTHOTO HCKIIFOUYEHUS.

JdemMoHcTpanuu

Tabnuubl ¥ cxeMbl: «JKojoruueckue (Hakropel», «CBETOBOW CIEKTP», «IKOJIOTHYECKHE
I'PYyIIBI )KUBOTHBIX 110 OTHOILIECHHUIO K CBETY», « T€IIOKpOBHBIE JKUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KHUBOTHBIEY, « DU3HONIOTHYECKHE aTaNTaIlH )KUBOTHBIX», «Cpesibl 0OUTaHHS OPTaHU3MOBY,
«buonornyeckue puTMby, «Knznenusie GopMbl pacTeHnin», « KnuzHeHHbIE (HOPMBI )KUBOTHBIX»,
«OKocHuCcTeEMa IHPOKOJIUCTBEHHOIO Jieca», «IKOCHCTeMa XBOMHOro jeca», «Llenn nutanus»,
«XumnunyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHcanusm».

ObGopynoBanue: repOapuu pacTeHUM M KUBOTHBIX, INPHCIOCOOJEHHBIX K BIUSHUIO
pa3IUYHBIX  JKOJOTUYECKUX  (HaKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuH U KOJJIEKIIUH TETIOM0OMBBIX, 3MMOCTOMKHMX, MOPO30yCTOMUMBBIX PACTEHHIH,
yyyesia MNTULl U 3Bepell, repbapuu pacTeHU, OTHOCALIUXCSA K TUrpoputam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUSI JAHHBIX TPYIII, KOJUIEKI[UH )KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX
cpenax, repbapuM ¥  KOJJIEKIMM pPAacTeHMH M JKMBOTHBIX, OOJaJaIONIMX YepTamMH
MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH JKHU3HH, TrepOapuul U KOJUIEKLUHU
PacTeHM U >KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YUACTBYIOIIHUX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopHas pa6oTa «BblsiBIeHHE IPUCTIOCOOICHUI OPraHM3MOB K BIIUSTHUIO CBETAY.

JlaGopaTtopnas pabGora «BpisiBIeHHE NPUCTOCOOIIEHUI OpPraHU3MOB K BIUSHHIO
TEMIIEPaTypbI».

JlaGopaTtopnas paGora «AHATOMHYECKHE OCOOCHHOCTHM pacTEHUH U3 pa3HBIX MeECT
OOUTAHUY.

Tema 8. Jkos10rusi BUI0B U MOMY IS

DKOJIOrHYecKre XapaKTepUCTUKU monyisaiuu. [lomymnsiuus kak Onosoruueckasl cucTema.
Ponb HEOTHOPOOHOCTH cpenbl, (pu3nuecKkux OapbepoB M OCOOCHHOCTEH OHOJOTMM BHJIOB B
(opMHPOBAHUN IPOCTPAHCTBEHHON CTPYKTYpPHI NOMyJsAuid. OCHOBHBIE TOKA3aTeH MOMYJISAIHN:
YHMCIIEHHOCTD, INIOTHOCTb, BO3PACTHAs U MTOJIOBAs CTPYKTYPA, POKAAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUS.

Okojoruyeckas CTpyKTypa nomyisuuu. OIeHKa 4HMCIEHHOCTH Mnomyisauuu. J(uHamuka
MONYJIALMU U €€ peryisinus. buotnueckuii moreHuuman nonyysauuu. MoaenupoBaHue JTUHAMUKA
nonyisauuu. Kpussle pocta yncieHHoct nonynsauuu. Kpusele BeDKuBaHusA. Perynsanus




YUCJIEHHOCTH MOMYJISAIU: posib (DaKTOPOB, 3aBHUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkosoruyeckue crpateruu BuioB (I- u K-ctparerun).

[TonsiTue 00 »3Kojormyeckoi Huile BuAa. MecrooOutanue. MHoromepHas MoOAENb
skoJsiornyecko Humm Jx.M. Xaruuncona. Pa3mepsl skonorndyeckor HUIIM. [loTeHunanbHas u
peann30BaHHAS HUILIH.

Bup kak cucrema nomynsuuid. Apeanbl BUAOB. BHIbl M MX >KM3HEHHBIE CTPATETHUU.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHHUS W MUIpPalMid JKUBOTHBIX. buojoruueckue WHBAa3UU
Yy’KE€POJIHBIX BUJIOB.

JdemoHcTpauuu

[Moptper: Ixx. . XaTunHCOH.

Tabmauiel 1 cxembl: «DKOJIOTUYECKUE XapaKTePUCTUKHU monysnuny, «[IpoctpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pactHele nupamuabl nonyiasguun», «CKOpOCTb 3acesieHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojenb skojmoruueckord Humm Jx. .
XaT4nHCOHA.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU KUBOTHBIX.
JlabopaTopnasi padota «IIprucrnocoOiieHust CeMSTH PACTCHUH K PaCCEIICHUION.

Tema 9. IKoJ10rus CO001IECTB. DKOJIOTHUYECKHE CHCTEMbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeXIy OpraHM3MaMu B
ononeHose.

Okocucrema kak oTkpbiTas cucrema (A. JIkx. Tencnau). @DyHKUMOHANbHBbIE OJOKU
OpPraHU3MOB B JKOCHCTEME: NPOJIYLEHThl, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. A6uotnueckue 6J0kH 3KocucTeM. [10uBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE [TOKa3aTeIN IKOCUCTEMBI. buomacca v mpoayKuus. DKOJIOrMUECKUe MUPaMHIbl
qrces, OnomMacchl U JHEPTHH.

Junamuka skocucreM. Katactpopuueckue nepecrpoiiku. @mykryanuu. HanpaBieHHble
3aKOHOMEpPHbIE CMEHBI COOOINECTB — CyKleccHH. [lepBUYHBIE M BTOPHYHBIE CYKIECCUH U HX
MPUYMHBL. AHTPOIIOT€HHbIE BO3JEWCTBUA Ha cykueccuu. KimmakcHoe —coo0IiecTBo.
buopasHoobpasue u noiaHoTa KpyroBopoTa BEIECTB — OCHOBA YCTOMYMBOCTH COOOIECTB.

IIpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHUCTEMBI MOPEM M OKEaHOB.
DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, MyCTHIHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  ArposkocucreMa. ArponeHo3. Pasmuuus Mexny
AHTPOIIOTEHHBIMU U IPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢iopa u ¢ayHa.
CunaHTponu3alUsl TOPOJACKOM  QayHbl. buonmornueckoe ©  XO3SMCTBEHHOE 3HAUYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUM OPTaHU3MOB B 9KOCHCTEMaX.
Ponp xackamnoro s¢dexra u BUIOB-31U(UKATOPOB (KIIIOUEBHIX BUAOB) B (DYHKIMOHUPOBAHUU
sKocucTeM. llepeHoC PHEPruM M BEIIECTB MEXKIY CMEXKHBIMH SKOCHUCTEMAMH. Y CTONYHMBOCTH
OpPraHM3MOB, MONYJSAUUNA M DSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M AaHTPOIOI€HHBIX
BO3JICUCTBUM.

MexaHu3Mbl BO3JCHCTBHSI 3arps3HEHUIl pa3HBIX THIIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJSIHIMOHHOM M O3KOCUCTEMHOM YpPOBHSX, OCHOBBI HKOJIOIMUECKOIO
HOPMUPOBAHUSI AHTPONOTE€HHOTO BO3JEHCTBUSA. METOM0IOrMsI MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX JKOCUCTEM.



JdemoHcTpauuu

Hoptpert: A. JIx. Tencnu.

Tabauiel u cxeMmbl: «CTpyKTypa OHMOLIEHO3a», « IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECay,
«9KocucTeMa XBOMHOro Jecay, «OyHKIUOHANBHBIE TPYIIBI OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemiectB B 3kocucteme», «llenn mnuranus (mactOuinHas, AETpUTHAs)»,
«OKoyornyecKas mupammia 4ucen», « IKoJIornyeckas nupamuia 6MoMaccel», « DKoJIorndeckas
nupamuia sHeprun», «O0pasoanue 6onoray, «[lepsuunas cykueccus», «BoccraHoBieHue eca
MocJie moxapa», « JKocucrema o3epa», «ArporeHos3», « KpyroBopoT BeIIeCTB U MOTOK SHEPTUHU B
arporeHose», «[Ipumepsr ypboskocuctem».

O6opynoBanue: repOapuy pacTeHU, KOJJIEKLIMHM HACEKOMBIX, Yydella NTHUI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLINX PACTEHUH, aKBApUYM KaK MOJENb IKOCHUCTEMBI.

IIpakTuyeckasi padora «/3ydenne u onrcanue ypoo3IKOCUCTEMBD.

JlabopaTopnasi pabdora «/3yuyeHue pasHOOOpa3us MEIKHUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX YKOCHCTEMAX).

IKCeKypeusi «IKCKypcHsl B THIMYHBINA OnoreoieHo3 (B ayOpaBy, Oepe3HsK, elIbHHK, Ha
CYXOJIOJIbHBIIN HIJIM TOMMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKypcHsi B arpOIKOCUCTEMY (Ha MOJIe WIH B TEIUTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodajibHas IKocucTeMA

buocdepa — oOuiennanerapHas o0onouka 3emild, Ii€ CYIIECTBYET WM CYIIECTBOBAla
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax 2. 3rocca. Yuenue B. . Bepnaackoro o
ouocdepe. Obmactu 6nocdeps! u e€ coctas. JXKuBoe BemecTBo Onocheps! 1 ero QyHKIIHH.

3aKOHOMEPHOCTH cymiecTBoBaHUsT Ouocheprsl. OcobeHHOCTH OMOChephl Kak TI00aTbHON
skocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB
OMoreoXMMHYECKHe IUKIBI (YTIliepoa, a3ota). PUTMUYHOCTE siBNeHU# B Ouocdepe.

3oHanbHOCTh Onochepsl. [Tonstue o 6ruome. OCHOBHBIE OMOMBI CYIIM: TYHApPA, XBOWHBIE
Jieca, CMEIIaHHbIE U [IUPOKOJIIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTHIHU, TPOIIMUYECKHUE Jieca,
BBICOKOTOpBs. Kiumar, pacTuTenbHBINH U KUBOTHBIA MUpP OMOMOB cymu.CTpykTypa U QyHKIUS
KHUBBIX CHCTEM, OI[EHKa UX PECYPCHOT0 MOTEHIIUana U 6uocepHbIX PyHKITHIA.

JdemoncTpanuu

Hoptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuiel u cxembl: «I'eocdepsr 3emmm», «KpyroBopot azora B npupoze», «KpyroBopot
yraepoza B npupoje», «KpyroBopot kucioposaa B npupozae», «KpyroBopot Bojabl B IpUpoOIE»,
«OcHoBHBIC OMOMEBI Cymny, «Knmumatudeckue nosica 3emnm», « Tyaapay, « Taiiray, «CMemanHbIi
necy, «lIupokonucTBeHHbIN Jiec», «Ctenby, «CaBanHay, «IIycTeiHmy, « Tponndeckuii ecy.

O6opynoBanue: repoapuu pacTeHUI pa3HbIX OMOMOB, KOJUTEKITUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:kawiias cpeaa

DKOoNoOTHYeCKHe KPHU3UChl W WX MpUYHHBL. Bo3zieiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOU cpeabl. OXpaHa Bo3yxa. 3arps3HeHrne BOJHOM cpeabl. OXpaHa BOAHBIX

pecypcoB. Pazpymienue noussl. OXxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOT€HHOE BO3/IEMCTBUE HA PACTUTEIbHBINA U dKUBOTHBIN MUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOro Mupa. OCHOBHBIE NpPHUHLMIIBI OXpaHbl mpuponabl. Kpacuele kHuru. Oco6o
oxpansieMble nmpupoanbie Tepputopun (OOIIT). boranudeckue caapl U 300J0TUYECKHUE MTAPKH.

OcHOBHBIE NIPUHLMIIBI YCTOMYMBOIO Pa3BUTHs YEIOBEUECTBA U MPUPOAbL. PanmoHanbHOE
IPUPOJONIONB30BAaHUE UM COXpaHEHHE OHOJOrMYecKoro pasHooOpazus 3emin. OOmue
3aKOHOMEPHOCTH IIOOATBHBIX 3KOJOTHYECKUX KpU3UucoB. OCOOEHHOCTH COBPEMEHHOTO Kpu3Hca
U €ro BEpOSATHBIE MOCIEACTBUSL.



Pa3BuTHe METOJ0B MOHUTOPHHTA Pa3BUTHSI OMACHBIX TEXHOTE€HHBIX MpolieccoB.CHCTEMHBIE
UCCIIEIOBaHMs Tepexojla K pecypcocOeperamomeid M KOHKYPEHTOCIIOCOOHOM JHEpreTHKe.
buonorudeckoe pasznooOpazue u Ouopecypchl. HammonanbHble WH()OPMAIMOHHBIE CHCTEMBI,
o0ecrieynBaOIMe AOCTYN K MH(MOPMALUU MO COCTOSHHUIO OTICIBHBIX BUAOB U JKOCHCTEM.
OCHOBBI  DKOpEaOWUIUTAIIMA OSKOCUCTEM H CIIOCOO00B OOpPrOBI ¢  OHMONOBPEKICHUSIMH.
PekoHCTpyKLIMSI MOPCKUX U HA3€MHBIX SKOCHCTEM.

JdemMoHcTpanuu

Tabauiel  w  cxeMbl: «3arpsizHeHue arMmocdepb», «3arps3HeHre Tuapochepsn,
«3arpsi3HeHne MouBb, «[lapHUKOBEIH AP derT, «Oco00 oXpaHsIeMble TPUPOTHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro MUpay.

O6opynosanue: Gororpaduu oxpaHseMbIX pacCTeHUHN U )KUBOTHBIX KpacHoii KHUTH

Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI' MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS OOYYArOIIMMUCS
MIPOrpaMM CpeHero oo1ero o0pa3zoBaHus: JHYHOCTHBIE, METAIIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType AMUHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPAMMBbI MO OHOJOTHH BbIICIICHBI
CIICAYIONINE  COCTABJIAIONIIME: OCO3HAHHWE OOYYArOIIMMHUCS  POCCHUHCKOM  Ipa)IaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEEICHHUIO,
HaJIMYMe MOTUBAlMU K OOYy4YeHHMIO OHOJIOTHH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHUX
YOCKICHUH JTUYHOCTH Ha OCHOBE KJTFOUEBBIX IIEHHOCTEH M MUCTOPHYCCKHUX TPAJHUIUN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIINXCSl PyKOBOICTBOBATHCS B CBOCH
JEeSTeNIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMHM, MPHUCYLUIUMH CHCTEME OHOJIOTHYECKOTO
o0pa3oBaHMs, HATMYKE MTPABOCO3HAHUS IKOJIOTUYECKOU KYIBTYPhI, CHIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTH KU3HCHHBIC IJIAHBI.

JImgyHOCTHBIE PE3yJIbTAThl OCBOCHUS MPOTPAaMMbI MO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCHHUTATEIbHOU IESATENIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHICKHUMHU
COLIMOKYJITYPHBIMHU, UCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMHU B
o0IIecTBe TpaBWIAMH W HOPMaMH TIOBEACHHUS U CHOCOOCTBYIOT IpOILIeCCaM CaMOIIO3HAHWUS,
CaMOBOCITUTaHUS U CAaMOPA3BUTHS, PA3BUTHUS BHYTPECHHEH IMMO3WUIIUU JTUYHOCTH, MATPUOTH3MA U
YBOKEHUS K 3aKOHY M MPABOMOPSIKY, YETOBEKY TpyJa M CTapIIeMy MOKOJIEHHUIO, B3aHMHOIO
yBOXEHUS, OEpPEeKHOTO  OTHOIIEHHS K  KYJAbTYPHOMY  HACIEOUI0O W TPAIJUIIHSIM
MHOTOHalIMOHAJIBHOTO Hapoxaa Poccuiickon denepanun, Mpupoe U OKPYKaroIIeH cpene.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS yueOHOro npeamera «buomaorusy IOJKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBAThCS COPMUPOBAHHON BHYTpPEHHEH
MO3UIUEN TMYHOCTH, CHCTEMOU IICHHOCTHBIX OPUEHTAIIHIA, TO3UTUBHBIX BHYTPEHHHUX yOCKACHUIA,
COOTBETCTBYIOIIMX  TPAIAUIMOHHBIM ILIEHHOCTSIM  POCCHHMCKOIO  OOIIECTBa, paclIMpeHue
KU3HEHHOT'O OIbITAa U OMbITA JIEATENIBHOCTH B IPOLIECCE peanu3allii OCHOBHBIX HaIlpaBICHUN
BOCIUTATEIHHON JESTENHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3MIMK  OOYydYarolerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOT0 0OIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBakK€HHE 3aKOHA H
MIPABOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AESITENLHOCTH MPHU CO3TAHUM yUYEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U TTO3HABATeNbHBIX 33/1a4, BBITOJIHEHUN OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TIO3HMIIMIO TI0O OTHOIIEHHWIO K SIBICHHUSIM
COBPEMEHHOM XHU3HH U OOBSICHITH €€;

YMEHHE yYUTBIBaTh B  CBOUX  JIGHCTBUSAX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH ¢ pa3HBIMH YOKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COITUATLHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B TMPOIIECCE COBMECTHOTO BBHIMOJHEHHUS Y4EOHBIX,
MO3HABATEIBHBIX W HCCIENOBATENIbCKUX 3a7a4, YBaXXUTEIBHOTO OTHONICHUS K MHEHHUIO
OIITOHEHTOB MPU 00CYKICHUH CITOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTApHOW M BOJIOHTEPCKOM AESITENbHOCTH;



2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(OPMHUPOBAHHOCTh POCCHICKON TPaKIaHCKON UICHTHYHOCTH, MIATPHOTH3MA, YBOKEHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepes PoamMHOWM, TOpaoCTH 3a CBOWM Kpaid, CBOIO
Ponuny, CBOH SI3BIK U KYJIBTYPY, IPOIILIOE W HACTOAIIEe MHOTOHAIIMOHAIILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICHHE K MPUPOTHOMY HACIIEINIO U MTAMSATHHUKAM IIPHPOJIBI, TOCTHKCHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIC;

CIOCOOHOCTH OIICHUBATH BKJIA]] POCCUICKUX YUEHBIX B CTAHOBJICHHUE M Pa3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HAYCHHs OHOJOrMM B TIO3HAHWM 3aKOHOB MPHUPOJBI, B JKM3HH 4YeJOBEKa W
COBPEMEHHOT0 O0IIECTBA;

ujciHass yOSKIEHHOCTh, TOTOBHOCTh K CITYKCHHIO U 3ammure OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEMN POCCHIICKOTO Hapoza;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, 3TUICCKOTO TIOBEICHUS;

CIOCOOHOCTb OIICHUBAThH CUTYAIIMIO M IPUHUMATH OCO3HAHHBIC PEIICHUS, ODHCHTUPYSICh HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIA/1a B TOCTPOCHHUE YCTOWYMBOTO Oy IyIIEeTro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEIISIM, CO3JITAHHIO CEMbH HA OCHOBE OCO3HAHHOT'O
MPUHATUS IEHHOCTEH CEMEWHOM XKH3HU B COOTBETCTBUH C TPAAUIIUSAMH Hapoa0oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHIA;

MMOHMMAaHKUE YMOLIMOHAIIBEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBISTH
KauecTBa TBOPUECKON JTMUHOCTH;

5) ¢usnyeckoro BocnUTaHUS, (GOPMUPOBAHMA  KYJIBTYPbl  3I0POBbSI U
IMOIHOHAIBLHOTO 0J1aronoIyYusi:

NOHUMAaHME U peayn3alus 37J0pOBOro U Ge30MacHOro oopasa KU3HM (370pOBOE MUTAHUE,
cOOI0ICHNE TUTMEHUYECKUX MPaBUJI U HOPM, cOaJaHCUPOBAHHBIA PEXHUM 3aHATUHA M OTHbIXA,
perynsipHasi (u3nMyecKkas AaKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBBIO;

MOHMMAaHHWE I[[EHHOCTU TIPaBWJI WHIUBUIAYaTbHOTO U KOJUIGKTHBHOTO 0€30MacHOro
MOBCACHUA B CUTyallUAX, YIPOXKAIOIIUX 3JO0POBEIO U ) KU3HU J'IIO)ICIZ;

OCO3HAaHUE IMOCIIEJCTBUI M HENpUATUS BPEAHBIX NPUBBIYEK (YMOTpeOJIeHUs aIKOToJId,
HapKOTHUKOB, KYpEeHHUS);

6) TPyA0OBOr0 BOCHUTAHUS:

TOTOBHOCTD K TPYY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPyAOI00ue;

TOTOBHOCTbH K aKTHUBHOM JIEITEILHOCTH TEXHOJIOTMUYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,

CIIOCOOHOCTH HHULOUHUPOBATH, INIAHUPOBATH U CAMOCTOATEIIbHO BBIIIOJIHATE TaKYI0 ACATCIbHOCTD,

UHTEpEC K pazNuyHbIM chepaM NpoecCHOHANbHON NesTeNIbHOCTH, YMEHUE COBepUIaTh
OCO3HaHHBIN BRIOOD OyayIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSIKECHUU BCEH
KU3HU;

7) 3K0JIOTUYECKOT0 BOCTTUTAHUSA:

9KOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYTIKOB U OLIEHKH UX BO3MOXKHBIX IOCJIEJCTBUN Il OKpY KaroIeH Cpeabl;

OCO3HAHME TJIO00ATBFHOTO XapaKTepa HKOJOTHYECKHUX MpOoOJIeM M MyTeH UX pELICHUs;

CIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMble MPU U3YUCHUU OWMOJIOTHH 3HAHHS U YMEHUS
IPU peUIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIBHBIM IPUPOAOINOIb30BAHUEM (COOIIIOJICHHE
IIpaBWJI NOBEJIEHUS B IPUPOJIE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATUE ACUCTBUM, NPUHOCAIIMX BpEJ OKpY’KaroLled NPUPOAHOHN cpese,
yYMEHHE TPOTHO3MPOBATH HEOIATONMPHUSATHBIE 3KOJIOTMYECKHE IOCIEACTBUS MPEeANPUHUMAECMbIX
JENCTBUN U ITPEAOTBPALIATh UX;

HAJIMYME PA3BUTOTO SKOJIOTMYECKOIO MBIIIICHHS, JKOJOTMYECKOM KyJIbTyphl, OIbITA
NEeSITEeIbHOCTH  SKOJIOIMYECKOH  HalpaBIEHHOCTH, YMEHHMsS PpPYyKOBOJACTBOBAaTbCI HMH B
[I03HABATEIbHOM, KOMMYHHKAaTUBHOM U COIIMAJIbHON IpakTHUKE, FOTOBHOCTH K YYacTHIO B
IIPAKTHUYECKON IEATEIbHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO IIO3HAHMSI:

c(OpMUPOBAHHOCTh ~MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKM W OOILNECTBEHHOM IpPaKTHKH, OCHOBAaHHOTO Ha JUalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE SI3bIKOBOM U YMTATENILCKOM KyJIbTYphlI KaK CpeACTBA B3aUMOJIEHCTBUS
MEX]y JIOAbMHU U IIO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMOJOTMHM KaK HAayKH, OCO3HaHUS €€ poju B (OPMHPOBAHUHU
PaIOHAIBLHOTO0 HAYYHOTO MBIIUIEHMSI, CO3/IaHUU 1IEJIOCTHOTO MPEJCTABIEHUS 00 OKpY>KaloIeM
MHUpE KaK O €IUHCTBE MpHUPOJbI, 4YeloBeka U oOIIecTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUH Ipo0IeM COXpaHeHHs IPUPOIHOTO PABHOBECHUS;

yOEeKIAEHHOCTh B 3HAUUMOCTH OMOJIOTMU ISl COBPEMEHHOM IUBWIM3ALMU: 00€CTIeUeHUs
HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble pooOaeMbl pa3BUTHUS YEIOBEUYECTBa, MMOMCKa MyTel BhIXOJa U3 II100AIbHBIX
HKOJIOTHYECKUX MPpo0sIeM 1 oOecredeHus nepexoja K yCTOWUMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIOJIb30BAHHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJyYE€HUH OMOJIOTMUYECKUX 3HAHUM B LIEJISIX MOBBIMIEHUS OOIIei
KyJbTYpbl, €CT€CTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIMOHAIHHON
IrPaMOTHOCTH 00ydJaromuxcsi, GopMUpyeMOil IpU U3yueHUN OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOAOB IO3HAHUSA, MHCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJb30BaTh IOJIydaeMble 3HAHUS Ul aHalu3a M OOBSICHEHUS SBICHHUN
OKpPY’aloIlero MUpa M MPOUCXOIAUIMX B HEM H3MEHEHUH, yMEHHe JelaTh 0O0OCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4YHBIX (AKTOB M MMEIOIIMXCS JaHHBIX C IEJbI0 IOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO MCIIONIb30BaTh OMOJIOTMUECKUE 3HAHMS JUISL pEIICHUs
po0JIEM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHIUBUAYAIIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUI0O M CaMOOOpa30BaHHUIO, K
aKTUBHOMY TIOJTYYEHUIO HOBBIX 3HaHUIl 1O OHOJOTMM B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3ynbTaThl OCBOCHHS y4deOHOro mpeamera «buoOTHs BKIIOYAIOT:
3HaYuMBble Uil (OPMUPOBAHUS MHPOBO33PEHHS] OOYYAIOUIUMXCA  MEXKAUCHUILTMHAPHbBIE
(MexnpeaMeTHbIC) O0IIEHAYYHbIE TIOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHON KapTUHBI MUPA
U crienu(uKy METOJIOB NMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAy4yHbIA (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeNoBaHUe, HAOMIOJACHHE, W3MEpPEHHUE, SKCIEPUMEHT U ApYyrue); yHUBEpCalbHbIC
yueOHble NieiicTBUA (ITO3HABATENbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00CCIIEUNBAIOIIIE
dbopmupoBanre (yHKIIMOHATHHOW TPAMOTHOCTH M COIMAILHOM KOMIIETCHIIUH O0YYarOIINXCS
CIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUTUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YyHHUBEpCalbHbIC YydeOHBbIE ACHCTBHS B IO3HABaTEeNbHON U
COLIMAJIBHOM ITPAKTHUKE.

B pesynbTare wusydeHus OWONOrMM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHHs Yy
oOyuatomerocsi OyayT cGopMUpOBaHbI O3HABATEIbHBIE YHUBEpCAIbHbIE y4eOHbIC AEHCTBHUS,
KOMMYHUKaTHBHBIE YHUBEpCaJbHbIC Yy4YeOHBIC [EHCTBHSA, pPETYISTHBHBIC YHHUBEPCAJIbHBIE
y4eOHbIE IeMCTBUS, COBMECTHAS JESITEIHHOCTD.

MetanpeameTHble pe3yNbTaThl OCBOCHHUS MPOrpaMMbl CPeJHEro oOIero oOpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBiajjeHne yHUBEPCAJbLHBIMHU Y4eOHBIMY MO3HABATEIbLHBIMU 1€ CTBUSIMU:

1) 6a3oBble noruyeckue aenicTema:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUH 3HAHUH MPUEMBI JIOTHYECKOT0 MBIIIIJIEHNS (aHaIU3a, CHHTE3a,
CpaBHEHMsI, Kiaccu(uKaluy, 000OLIeHHS), pacKpbIBaTh CMBICI OMOJOIMYECKHX MOHATHHA
(BBIOENATH UX XapaKTEepHbIC MPU3HAKHU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATHUSIMU);

OTIpeNeNATh LEeNH JeSITeTBHOCTH, 3aiaBas TapamMeTpbl W KPUTEPHUH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThI S TEIHHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS [Js OOBSCHEHHS (AKTOB M SIBICHUN KUBOU
TIPUPOIBL;

CTPOUTH JJOTMYECKHE paCcCyKIeHNUs (MHAYKTUBHBIE, 1€ TYKTUBHBIE, TI0 aHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH U NMPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIMPOBATH BHIBOIBI U
3aKIIIOYEHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CPEJCTBA Ui NMPEACTaBICHUSI CYLIECTBEHHBIX CBSA3ECH U
OTHOLICHUHA B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX NHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEUICHUS MPOOIEMBI C YYETOM aHAIM3a UMEIOIIMXCSI MaTepHaTbHBIX
Y HEeMaTepUaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATENIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB LEJISM,
OLIEHUBATh PUCKHU MOCIEICTBUH IEATETbHOCTH;

KOOPJWHUPOBATh W BBIIONHATH pabOTy B YCIOBHSX pPEATbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIJICHHUE NIPH PEIICHUH )KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE NeiiCTBUS:

BJIAJICTh HaBBIKAMU Y4eOHO-MCCIEIOBATEIbCKOW M MPOCKTHOM NEATETbHOCTH, HaBBIKAMHU
paszpelieHuss IpodeM, CIOCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY METO/IOB
pelIeHrs MPaKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOAO0B IMO3HAHUS;



UCIIOJIb30BaTh PAa3MYHbIe BUIBl JIEATENIHHOCTH IO IOJYyUYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaliK, MPeoOpa30BaHUI0 M MPUMEHEHUIO B Y4YEOHBIX CUTYallUAX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIILJICHUS, BIAJAETh HAYYHON TEPMHUHOIOTHEH, KIIOYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 33aJa4ul B 00pa30BATENBHON JEATEIBHOCTH U
KU3HEHHBIX CHTYaIUsIX;

BBISBIISITh TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTYaJIM3HpPOBATh 3a7ady, BBIIBUTATh
TUIOTE3y €€ pellieHus, HAXOIUTh apryMEHThI JUId JoKa3aTelIbCTBA CBOMX YTBEPKIACHHUIM, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJTyUYEHHBIE B XO/€ PELICHUS 3aa4l PE3yIbTaThl, KPUTHUECKH OI[CHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAIMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBII TOUCK IMEepeHOca CPEJCTB M CIHOCOOOB NEHCTBUS B
npodeccHoHABHYIO CPey;

yMETh TEPEHOCUTh 3HAHWS B [IO3HABATENbHYIO M  MPAKTUYECKyl0  oOjactu
KHU3HENIEATSITBHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, IpeJIaraTb OpPWUTHHAIBHBIC TOAXOJbl W PEIICHUs, CTaBUTh
poOJIeMBI U 33[]a4i, JOMYCKAIOIUe AIbTEePHATUBHbBIC PEIICHHUS.

3) pa6ora ¢ undopmMaIHeii:

OpPUEHTHUPOBATHCSI B PA3JIMUYHBIX UCTOYHMKAX HMHGpOpMaLUU (TEKCTe y4eOHOro mocoous,
HAY4YHO-TIONYJISIPHON JIUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CIIPaBOYHHMKAX, KOMIBbIOTEPHBIX
0azax maHHbIX, B VIHTepHeTe), aHaIM3UPOBATh HHGPOPMAIUIO PA3NUYHBIX BUIOB U GopM
MPEJCTaBICHNS, KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTHBOPEYMBOCTH;

(dbopMyIHpOBaTH 3amMpoChl W TPUMEHSTHh Pa3IMYHBbIE METOAbI TPU TIOMCKE W 0TOOpe
Oounosornueckoi nHpopmaiuu, HeoOX0IUMOM JIJIsl BHITTOJTHEHHUST YUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCMOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPIIEHCTBOBATH KYJIBTYPy aKTUBHOTO HCIIOIB30BAaHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMalbHYIO (OpMY MpEACTaBICHUS OUOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOIHIIbI, PUCYHKH U JPYTOe);

WCIIOJIh30BaTh HAyYHBIA S3BIK B KA4eCTBE CPEJCTBA MPHU paboTe C OHMOIOTHYECKOM
nHpOpMaNHel: MPUMEHITh XUMUYECKHe, (QU3NYECKHe W MaTeMaTUYeCKHe 3HaKH M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh W TMPEeOOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pPACMO3HABAaHWS W 3allUTHl  HHPOpMAIUK, HHPOPMAIIMOHHOM
0€30MMacCHOCTH JIMYHOCTH.

OBiajeHne yHUBePCAJIbLHBIMUA KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

1) obweHue:

OCYILIECTBIISATh KOMMYHHMKAIIMM BO BCEX cepax KU3HHU, aKTUBHO y4acCTBOBATH B JIHAJIOTE
WIM TUCKYCCHM IO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHHUS TNpeAjaraéMoi 3aJaud, Yy4YWThIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUH IPYTUX YYAaCTHUKOB TUAJIOTA HITU TUCKYCCHUH);

pacro3HaBaTh HeBepOalibHbIE CpEACTBAa OOIIEHUs, MOHUMATh 3HAYEHHE COLHUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTyalHi, yMETh CMSATYaTh KOHMIUKTHI U
BECTH I1EPETOBOPHI;



BJIAJCTh PA3JIMYHBIMU crioco0amMu OOILIEHHsS M B3aUMOJICHCTBHA, NMOHMMATh HAMEPEHUs
APYTUX JIOAEH, IPOSBIATh YBaKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3pPEHHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eITeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IIPEUMYIIECTBA KOMaHAHOM M MHIMBUAYAJIbHOW pabOThI IpU
peleHry 61oa0ruyeckoi npooaeMbl, 000CHOBBIBATE HEOOXOIUMOCTh NPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOICHCTBHSI IIPH PEILICHUH y4eOHOH 3a/1auu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JIEHCTBHH ¢ y4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO WICHA KOJIJICKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JESATEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBUSA 1O €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEHCTBUM, PaCIIPENEATh POJIU C yUETOM MHEHUN
Y4aCTHUKOB, 0OCYKJaTh pe3ybTaTbl COBMECTHOI pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHKA KOMAaH/bI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IPOEKTHI, OLICHMBATh WMJEH C INO3ULMUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATErMYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

OBj1aieHHe YHHBEPCAJIBHBIMH PeryJIssTHBHBIMH A¢HCTBUAMMU:

1) camoopraHusaums:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HaHWA Ui BBISBICHHUS MNpoOJIeM U HUX pEIIeHUs B
KU3HEHHBIX U Y4EOHBIX CUTYalLUsX;

BBIOMpPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWMU 11€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBHSAX M MOCTYIKaxX IO OTHOIICHHWIO K >KMBOM IPHUPOJE, CBOEMY 310POBBIO U 340POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAEATENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOW JESATEIbHOCTH U
KU3HEHHBIX CUTYALMIX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PelIeHusl MpoOIeMbl C YUETOM HUMEIOIINUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEeHUIl;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOUYTEHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUILIMU B Pa3HBIX 00JACTSIX
3HAHUM, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISIM;

BJIAJICTh HABBIKAMH II03HABATEIIbLHONW pe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUI
U MBICIMTENBHBIX NTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHMMH, UCIOJIb30BATh MPUEMBI peduieKcun
IUIs1 OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHMMATH PEIICHUS 10 UX CHUKCHMIO;

IIPUHUMATh MOTUBBI M aPTyMEHTBI IPYTUX [IPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;



3) nmpuHsiTHE Cedsi M IPYTHX:

MIPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIOCOOHOCTH MIOHUMATh MUP C MO3UIIUU IPYTOTO YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS CoOJep)kaHus ydeOHoro mpenmera «buomorus» Ha
yIrIIyOJIEHHOM YpOBHE OPUEHTHPOBAHBI HA oOecTieueHre MpoPHIbHOT0 00yUeHHUsT 00yYarOIINXCs
O6uosiornu. OHM BKITIOYAIOT: crienuduyeckue A1t OMOJIOTHH Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI
JEWCTBUI 1O OCBOCHHUIO, MHTEPIPETAIIMU U MPEOOPA30BAHUIO 3HAHWUMN, BUABI JCSITEIBHOCTH TI0
MOJIYYEHUIO HOBBIX 3HAHUN M WX NMPUMEHEHHIO B PA3NUYHBIX YUEOHBIX, a TAKXKE B pealbHBIX
KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl MPEACTABIEHBI 110 TOJaM U3YUYEHUS.

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS yueOHoro nmpenmMeta «buonorus» B 10 ki1acce 10KHBI
OTpaxkaTb:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(hOopMHUPOBaHUU €CTECTBEHHO-HAYYHON KApTUHBI MUPA, B [IO3HAHUN 3aKOHOB MTPUPOJIBI U PEIICHUH
poOJIeM paMoOHATFHOTO PUPOAOIIOIH30BAHNUS, O BKJIAIE POCCUICKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CUCTEMOW OHMOJOTMYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
OMOJOTMYECKHE TEPMHUHBI M TOHATHS (KHU3HB, KJIETKAa, OpPraHW3M, METa0OIu3M, TOMEOCTas,
caMOperyJIsltsl, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, H3MEHUUBOCTh, POCT U Pa3BUTHE),
omonornueckue Teopuu (kierouHas Tteopus T. IlIBanmna, M. Illneitnena, P. Bupxosna,
XpOMOCOMHasi TeopHsl HaciencTBeHHocTu T. Moprana), yuenus (H. M. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKJEHUSI KYJIbTYPHBIX PACTeHMIi), 3aKOHBI (€AMHO0Opa3us MOTOMKOB
MIEpPBOrO MOKOJIEHUS], PACIEIUIEHNs, YUCTOThI FaMeT, He3aBUCUMOro HaciefoBanus I'. Menaens,
TOMOJIOTUYECKUX PSAIOB B HacieacTBeHHOW wu3MeHunBoctd H. W. BaBunoa), mpuHIUIIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAy4YHOT'O MO3HAHUS, UCIOJb3YEMBIX B OMOJIOTHYECKUX
HCCIIETOBAHMIX )KUBBIX 00BEKTOB (OMUCaHNEe, U3MEPEHHE, HA0II0IeHNE, DKCTIEPUMEHT);

YMEHHUE BBIICNIATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U FYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHMU3MOB, B TOM YHCJIe OakTepuii, TpuOOB, pacTEHUH,
YKUBOTHBIX W YEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM OPraHOB PACTEHWM, KUBOTHBIX, YEJIOBEKA,
MPOIIECCOB KU3ZHEAESITEIIbHOCTH, TPOTEKAIOIUX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHa BelecTB (MeTa00IM3M), IPEBPALLICHHS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TreTepoTpOoHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpuHoreHesa, MOCTAMOPHOHAIBHOTO pa3BuUTHS, Pa3MHOKEHUSI,
WHIUBUAYATHHOTO DPAa3BUTHUS OpraHu3Ma (OHTOTEHEe3a), B3aUMOJICHCTBUS TE€HOB, TE€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABIMBATH B3aUMOCBSI3U MEXIy OPTraHOMJaMU KIETKU W UX (DYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIHSIMH, MEKIY OpraHaMu U CUCTEMaMH OPTaHOB Y
pacTeHMid, >KUBOTHBIX W YEJIOBEKAa W HMX (QYHKIHUSAMH, MEXKIYy CHCTEMaMH OpPraHOB W HX
GyHKIUSAMHU, MEXIy 3TamaMd oOMEeHa BEIIEeCTB, dTalaMH KJIETOYHOIO LUKIA U >KU3HEHHBIX
LUKJIOB OPTaHU3MOB, 3TallaMy SMOPHUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM U ()€HOTUTIOM, (PEHOTUIIOM
U GaKTOpaMu Cpeibl OOMTaHUS;



YMEHHE BBISBIATh OTIWYHUTEIbHBIE MPU3HAKM KUBBIX CHCTEM, B TOM YHCJE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BAaTh COOTBETCTBYIOLUE APIYMEHTHI, OMOJIOIMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUISl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKUX TPYIIIL;

yMEHHeE pelaTh OUOJIOrHuecKre 3a7auu, BbISABIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
UCCIIEYEeMbIMU OMOJIOTMYECKMMHU TPOLIECCAMU M SBJICHHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHSITH JIA0OpaTOpPHbIE U MPaKTUYECKHe padoThl, COONIOAATh MpaBWia MpU
paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIABUIATh TUIIOTE3bI, IPOBEPATh MX JKCIEPUMEHTAIbHBIMU CpEICTBAMH,
(bopMyIHpys 1eNb UCCIeI0OBAHNS, aHAIM3UPOBATH MOJTyUYEHHBIE PE3YyJIbTAThI U JI€IaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Y4€OHO-HCCIEAOBATEIbCKON paboTe Mo OHOJOTHH, IKOJIOTUU U
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO HPEICTABIATH
[I0JIy4E€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHLIMSIX;

YMEHHE OIICHUBATh dTUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEI0BaHUN B 001aCTH OHOJIOTHH
U MeIOUIUHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpPaBIECHHOE H3MEHEHHE
re€HOMa M CO3/IJaHUE TPAHCT€HHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP OyAyIIeH MpodecCHOHATBHON ACSITEILHOCTH B
o0iactu OUONOTUH, METUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CETLCKOTO XO035SHCTBA, MUIIIEBOI
MIPOMBINIICHHOCTH, YIITyOJIATh MO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpoeccuu M MPOJOKEHIE OHOIOTHYECKOro 00pa30BaHMs B OPTaHU3AIMIX
cpenHero mpodeccuoHaIbHOTO U BBICIIETO 00pa30BaHUsI.

[TpenmeTHbIe pe3ynbTaThl OCBOEHHs yueOHoro npeaMeta «buonorus» B 11 kiiacce 101KHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U poJId OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUHM 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOIMYECKMX MpOoOJIeM UYeloBEYeCTBa, a TAKXKE B PELICHUH BOIPOCOB
palMoHaIBFHOTO MPUPOIONOIb30BaHuUs, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOILIEHUS K IPUPOJIE,
o01IeCTBY, YENOBEKY, O BKJIAJ€ POCCUMCKMX M 3apyOEeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OouoJjoruy;

YMEHHUE BIIAJIETh CUCTEMON OMOJOIMYECKMX 3HAHWM, KOTOpas BKIIIOYAET OIpENeNIeHUs U
MOHMMaHHE CYIIHOCTH OCHOBOIIOJIATAIOUINX OHOJOTMYECKMX TEPMHUHOB M TIOHATHH (BHI,
sKocucTema, Ouocdepa), Ouonorndeckue Tteopuu (dBomonuoHHas teopusi Y. [lapBuHa,
CUHTeTHYecKass Teopus sBomtonuu), yueHus (A. H. CeBepuoBa — 0 myTsSX W HampaBlIeHUSIX
sBomtoniun, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (TeHeTHYECKOTO paBHOBecHs k. Xapau
u B. Baiinbepra, 3apogsimeBoro cxonctBa K. M. bopa), mpasuna (munumyma lO. JIubuxa,
HKOJIOTUYECKOM MUpaMU/Ibl SHEPTHH), TUIOTe3b! (runote3a «mupa PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJAMHM HAy4YHOTO TIO3HAHMS, HCIOIb3yEeMbIMU B
OMOJIOrMYECKUX MCCIEAOBAHUAX JKHUBBIX OOBEKTOB M HSKOCUCTEM (OMHCAHUE, H3MEpEHHUE,
HaOJI0IeHNe, SKCIIEPUMEHT), CII0CO0aMH BBISIBIICHUS U OLEHKH aHTPOIOT€HHBIX W3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU: BHUAOB, OHOTrE€OLEHO30B, SKOCUCTEM H
ouocdeppl, CTAOMIM3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
JUIONATPUYECKOT0 U CUMIATPHUECKOTO BUI000pa30BaHMsI, BIUSHUS JBIKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYJISIINU, IPUCIIOCOOIIEHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeIOBaHUs
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;



YMEHHE yCTaHaBIIMBATh B3aUMOCBSI3U MEX/1y IPOIecCCaMi BOJIIOLINH, ABHKYIIIMMHU CHUIIaMU
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3jMYHbIX JKOCHCTEM M MPUCHOCOOJICHUSMU K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTIMYUTEIbHbIC MPU3HAKH KHUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene obuTaHus, aOMOTUYECKMX U OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSI3Ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHH B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO U
CUMBOJIUKY [UISl JIOKa3aTEeNbCTBA POJACTBA OPraHU3MOB pPAa3HbIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M Cpellbl OOMTaHUs, €IUHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTHU
COXpaHEHHUsT MHOT000pa3us BHJOB M IKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHMS NPHUPOJABI H
YeJI0BEYECTBA;

yYMEHHE pelaTh OMOIOrMUECKUe 3aauu, BbISBIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
UCCIIEYEMBIMU OMOJOTMYECKHMH TIPOIIECCAaMH M SBIICHHUSIMHU, JIEJIaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIA0OpPaTOpPHBIE M MPAKTUYECKHE padOThI, COOMI0ATh MpaBHiia MPHU
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bI, MPOBEPITh HX OSKCIECPUMEHTAIBHBIMU CPEIACTBAMHU,
dbopMynupys 1eb UCCIeI0OBAaHUS, aHATU3UPOBATH IMOTYYCHHbBIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B Y4€OHO-HCCIIEOBATEILCKON paboTe Mo OHOJOTHH, HKOJIOTUU H
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W IyOJUYHO HPEICTABIATH
[IOJIy4YE€HHBIE PE3YJIbTAaThl HA YUEHNYECKUX KOH(EPEHLIMSIX;

YMEHHE OLICHUBATh THUIIOTE3bl W TEOPUU O MPOUCXOXKACHUU KHU3HU, UEIOBEKa H
YeJIOBEYECKUX pac, O NPHUYMHAX, IMOCIEACTBUSAX U cHocobax MpeaoTBpallleHus TriI00albHbBIX
M3MeHEeHuH B 6uocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBINA BHIOOp OyayIieil mpodecCHOHAIBHON IeATEILHOCTH B
o0acTu OMONIOTUH, SKOJIOTHH, IPUPOAOIOIE30BAHUS, MEAUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CETTHCKOTO XO0341CTBA, MHUIEBON MPOMBIIUIEHHOCTH, YTIYOISTh MO3HABATEIbHBIN
WHTEpEC, HAMpaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH Mpodeccun U MpoI0JKEHNE
Ouosoruueckoro oOpa3oBaHMsl B OPraHU3alMAX CpPEAHEr0 NPO(PECCHOHAIBHOIO U BBICIIETO
o0Opa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

KosumuecTBo yacoB
Ne Mpakru-
HaumMeHoBaHue pa3ae0B U TeM NPOrpaMMbl Bcero | Kontpoububie
/i paboThI YeCKHe
padoThI
1 buoiorus kak Hayka
2 JKuBbIE CUCTEMBI U X U3YYEHUE 1
3 buonorus knetku 2
4 XuMHUYecKasi OpraHu3aius KICTKH 10 2
5 Crpoenue u (pyHKIUHU KIETKU
6 OOMeH BelIEeCTB U IPEBPAIEHUE SHEPTUH B KIIETKE 4
7 HacnencrBennas nnpopmanus u peanu3anus e€ B KIeTKe
8 JKM3HEHHBIN [IUKIT KIIETKA 1
9 Crpoenue 1 (yHKIIMU OPraHu3MOB 17
10 PasMHOXeHME U pa3BUTHE OPTaHU3MOB 8 3
11 ['eneTHKa — HayKa O HAacJI€ZICTBEHHOCTH U U3MEHYHBOCTH 5 1
OpPraHu3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 2
14 I'enernka yenoBeka 3 1
15 Cenexuusi OpraHu3MoB 4 3
16 BuoTexHon0rus U CHHTETHYECKast ONOIOTUS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 29

11 KJIACC
KoauuecTBo yacoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM NMPOrpaMMBbI Kounrposbhubie | IlpakTuyeckue
Beero padoTbI padoTbI
1 3apokJeHre U Pa3BUTHE IBOIOIIMOHHBIX 4
MIPEJICTaBICHUIA B OMOJIOTHN

2 MukposBononus 1 €€ pe3ybTaThl 14 2

3 MaxkposBomronus u e€ pe3yabTaThl 6

4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha 3eMJie 15 1.5

5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOTeHE3 10 1

DKOJIOTUsl — HayKa O B3aUMOOTHOIIEHUSX
6 OpraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXKaroIle cpenon

7 Opranu3Msbl U cpeia OOUTaHUS 9 1.5
DKOJI0THUS BUAOB U MOMYJISIIINMA 9 0.5

9 DKosorust cooOuIecTB. DKOJOTUYECKUE CUCTEMBI 12 0.5

10 buocdepa — rnobanpHas sKOcUCTEMA

11 UYenoBek 1 OKpy:Karomas cpeia

12 PesepBHOE Bpemst 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5
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