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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yudeOHOMy mpeamery "buonorus" (manee - Ouonorus) Ha
ypOBHE cpeaHero oOiiero oopazoBaHusi pazpaboTaHa Ha ocHoBe DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit denepanumy,
OI'OC COO, Konuenuuu mnpenojgaBanusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUU (PeaepanbHoil pabouei mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yrayOnaéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusMm PIOC COO npodunbHbIe
yueOHbIE MpEIMEThl, U3ydyaeMble Ha YriayOJEHHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanu  OOy4eHUsT Ha YpOBHE CpeAHEro ooOIero oOpa3oBaHUS W
OpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM podeccoHaIbHBIM U BhICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIBIA M3 OJTUX Y4YEeOHBIX MPEIMETOB [OJDKEH OBITh OpPHUEHTHPOBAaH Ha
OPUOPUTETHOE pEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4yarouuxcsi W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHON 00J1acTW HAy4yHOTO 3HAaHHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOoMy mnpenmery "buomorus" naér mpeacrtaBieHue o
HeMM M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOon€éHHOM
ypOBHE, omnpenenser o0s3areabHoe (MHBApHUAHTHOE) MIPEAMETHOE COJIEpKaHne, eTo
CTPYKTYpPHpOBaHHE TO pa3jiellaM M TeMaM, paclpeleieHre M0 KiaccaMm,
PEKOMEH/yeT TMOCJIe0BATEIbHOCTh H3yYeHUS Y4YeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTo Tpolecca,
BO3pPAaCTHBIX OCOOCHHOCTEeW oOydaromuxcs. B mnporpamme mo Ouojorum
peanu30BaH MPUHIUIN MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHMs, Ojarogaps 4YeMy IMPOCMaTpUBACTCS
HAIPaBJICHHOCTh Ha  MOCJEAyIollee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM o00pasze >KH3HHM, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOIICHUS K OKpyXKalomied mnpupoaHoil cpene. B
nporpamMme 1o OMOJIOTHMHU TaKKe MOKa3aHbl BO3MOXKHOCTU Y4YeOHOTO INpeaMera
«buonoruss» B peamuzanuu TpeboBannit DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEAMETHBIM pe3yJbTaTaM OOyYeHHUS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB yue€OHO-TIO3HABATEIBHON  JESATENBLHOCTU
Oo0y4arouMxcs MO OCBOCHHUIO COJEpXKaHUS OMONOrMYecKoro oOpa3oBaHHA Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYueOnsbiil npeamer «buonorus» Ha ypoBHE CpelHEro oduiero oOpa3oBaHUs
3aBeplIaeT OHOJIOrMYecKoe OO0pa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha
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MOJIEKYJIIPHOM M KIJIETOYHOW OHOJIOTMH, SMOPHOJIOTMM U OMOJIOTMM pPa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue ydeOHoro mnpeamera «buosorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCSA K MOCIHEAYIOIIEMY MOJYyYEHHUIO
OMoJIOrM4ecKoro  o0pa3oBaHUsT B By3aX M OpraHM3alusix  CpEeIHEro
npodeccruonanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHusl COCTaBISAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHbIX MpPU  HM3yYEeHUU  OOydarOIMIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKHUX PA3/EIOB OMOJOTUHA HAa YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HAHMS MOJYYalOT pa3BuTHE. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOrMYEeCKHME 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeJOoBeKa, OOIIMX 3aKOHOMEPHOCTSAX KHU3HHU,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJICHUS MMPUKIATHOTO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIS MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OWOJIOTMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYUYAIOIIUMHCS TPH H3YYECHUU
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpaMmbl 1o ydeOHOMY mnpenmetry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIIOIIMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, IBOJIIOIIMK OPraHUYECKOr0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOr0 pa3HooOpa3usi rmaHeThl. Tak, B 10 Kiacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHMOJOTUHU, ASMOPHUOIOTHU U
OMONIOTUN PA3BUTHSA, TEHETHUKUA W CEJICKIUHU, OMOTEXHOJOTMM U CHUHTETUYECKOUN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUA OOYYaIOMUXCSA IO OOTaHWUKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kjacce wu3ydaroTcsi 3BOJIOIHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOupiti  mpeamer  «buonorusi»  mpu3BaH  00ECMEYUTh  OCBOCHHUE
o0y4arouMMucs: OMOJIOTHYECKUX TEOPUH U 3aKOHOB, UAEH, MPUHILIUIIOB U MPaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3uu M OCOOCHHOCTSIX KIICTKH, OpraHW3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOT MU, MPUKIAIHBIX aClIeKTaX OMOJIOrM4ecKUX 3HaHui. (s
pa3BUTUS M TOAJEPKAHUS HMHTEpeca OOydyarouxcs K OHMOJOrMM Hapsay Cco
3HAYUTENBHBIM OOBEMOM TEOPETUUYECKOIO MaTepHaa B COJEPKAHUM IMPOrPaMMBbl
1o OMOJIOrHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIEHUS U Pa3BUTHUSA
TOM WM WUHOW 00JacTu OWONOTMH, BKIAJIOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELICHUE BaKHEHUIIIUX OMOJIOIrMYECKUX U SKOJIOTUYECKUX POOIIEM.
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Iens n3yuenus: yueOHoro mpeamera «buonorusy Ha yriayoaéHHOM ypOBH
OBJIaJicHNe  OOYYAIOIHUMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W TNPUOOPETCHHWE YMEHUU
MCIIOJIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAEeNEHHON 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOrHell, Wiau K BbIOOPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JocTmwkenne 1ienu w3ydeHus ydeOHoro mpeamera «buomorus» Ha
yriay0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINUX 3a/1a4:

OCBOCHHE OOYYArONIMMUCS CUCTEMbI OMOJIOTMUECKMX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIHIX, TUITOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
NpaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOCHUHU, MHOrooOpa3uh M OCOOCHHOCTSAX OHMOJOTHYCCKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMYJISIHs, BU, OMOTEOIIeH03, Orocdepa); 0 BBIIAIOUIUXCS OTKPBITHIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCA C METOJAMH IIO03HAHUS KUBOW IPUPOJIBI:
UCCIICIOBATEIbCKUMH ~ METOJaMH  OHMOJIOTHYCCKUX HAayK (MOJICKYJISApHOU W
KJICTOYHON OWOJOTHUH, HMOPHOJIOTHM W OHWOJOTUM Pa3BHTHS, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM W CHUHTCTUYCCKOM OWOJIOTMH, TaJCOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOIO  TPOBEICHUS  OMOJOTUYECKHX
UCclieloBaHUA B JabopaTopud W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHWE OOYYAIOUIMMHUCS  yYMEHHSIMHU: CaMOCTOATENbHO  HaXOAMTh,
aHAIM3UPOBATh U HCIOJI30BaTh OMOJOTMYECKYI0 WH(GOPMAIHMIO; TMOJb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM; YCTaHABIMBATh CBS3b MEXKTY
pa3BUTHEM OHOJIIOTMM ¥ COIMATBHO-PKOHOMHUYECKUMH U  SKOJOTUYECKUMHU
npoOsieMaM 4YeJOBeYeCTBa; OIEHMBATH IOCIEICTBUS CBOCU JCATEIHHOCTU TIO
OTHOIICHHUIO K OKPYXKaIOIIeH NPUPOAHOU cpelie, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBATH W  COONIOJATh  MEpBI
npouakTUKN WHGEKIIMOHHBIX 3a00JIeBaHUN, TIPaBWIA MOBEJCHUS B MPHUPOJAC U
oOecrieueHus O€30MaCHOCTH COOCTBEHHOM >KM3HEAESITEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYarOIINXCS WHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIMIUMUCS OTKPBITUSIMA W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIIAeMBIMU €10 MPOoOJIeMaMH, METOJI0IOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHNA, MIPOBEICHMUS AKCIIEPUMEHTAIBHBIX
MCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a7]a4, MOJCITUPOBAHUS OMOIOTUYECKHUX
00BEKTOB U MIPOLIECCOB;
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BOCIIUTaHUE Y OOYJArONINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOM npnpoz[
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SIBICHUAM; (OPMHPOBAHUE IKOJIOTHUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEACHUS B MPHUPOJE;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYyJYalOMUMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIOIB30BaHNHU (COOJIOICHUE TPAaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmogeHuss Mep NOporIakTUku — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENCATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIHIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHME€  YyCIOBHMH  JUIsi ~ OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMUCS
VHIUBHUAYaTbHOU oOpa3oBaTeIbHON TPAeKTOPHUH, crocoOCTByOIIEH
NOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOTPECIICHHI0, B COOTBETCTBHH C
WUHIVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
ypOBHE cpelHero obiiero odpazoBanusi, coctaBiser 204 yaca: B 10 ximacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB M CPEACTB OOYyYECHHS OHUOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEpKaHHUsS U HalpaBJICHHOCTH Ha
NpOJOJIKEHHE OMOJOTrMYEeCKOro O00pa3oBaHUs B OpraHU3alUSIX CPEIHETrOo
po(ecCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTenbHBIM yCIIOBUEM MPU 00YUYEHUU OMOJIOTHH Ha yriayOJIEHHOM ypOBHE
ABIIIETCS TIPOBEJEHUE JTA0OPATOPHBIX M MpakTUdeckux pabot. Takxke ydactue
00ydJaromuxcs B BBITIOJIHEHUU TMPOCKTHBIX W YYEOHO-HCCIIEIOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEACNSIeTCS] YYUTEJeM Ha OCHOBE  HMEIOIIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.
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COAEPKAHME OBYYEHUA
10 KVIACC

Copnepxanue MpOrpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi OuoJOTUs — KOMILIEKCHasi Hayka. KpaTkasi uctopus pa3BUTHS
Ouoniornu.  buonornueckue HaykKMu U HU3ydyaeMble ~ UMH  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TIOMCKOBBIE HAY4YHbIC HCCIEAOBAHUS B
OMOJIOTHH.

3naueHue Ouojoruu B (HOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYyUYHOMU
kaptuHbl mupa. I[lpodeccun, cBsizanHbie ¢ Ouosiorueidl. 3HaueHUe OMOJIOTHMU B
MPAKTUYECKON JEATEIIbHOCTH 4YEJIOBEKAa: MEAUIIUHE, CEJIbCKOM XO35ICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackui, U. I1. I1aBnos, 1. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbI U UX H3YUYEeHUE

XKupble cucTemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBA >KHMBBIX
CUCTEM: E€IMHCTBO XHMHYECKOI'O COCTaBa, MJUCKPETHOCTh U LIEIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3auuy >KUBBIX CHUCTEM: MOJIEKYJISIPHbIM, KJIETOYHBIMH,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJIAMOHHO -BUIOBO, SKOCHUCTEMHBIN
(bmoreoneHoTHdeckmii), OwmochepHuiii. Ilporecchl, TPOHCXOIANIME B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKU >KMBOro. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromre »XKuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. Metonbl Ouonormueckord Hayku. HaOmionenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHan3. [IoHsTHE O 3aBUCHMO U
HE3aBUCMMOW TmiepeMeHHOU. IInanumpoBanme oskcnepumenta. IlocraHoBka w
npoBepka rumnote3. HyneBas runote3a. [lonarre BbIOOpKH M €€ TOCTOBEPHOCTb.
Pa3opoc B Ouonornueckux JaHHbIX. OlLEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [lprunHBI UCKakeHHS pe3yJbTaTOB JKcrepumeHTta. llonsTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu
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cucteMbl», «CBOWCTBAa KUBOM MATEpUM», «YPOBHU OPraHU3aldHd >KUBOMN
npuponb», «CTpoeHHe KUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
U3y4EHUs )KUBOU IPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpydOBaHME  JUIsi  MPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHWE pA3TUYHBIX METOJOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Knerka — cTpykTypHO-QyHKIIMOHANbHAs e€AWHUIIA >KUBOTO. McTopus
oTKpbITUs KieTkU. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHHUS COBPEMEHHON KJIETOUHOMU
TEOPUHU.

Metoasl  MOJICKYJSIPHOM W KJIETOYHOHW  OWOJOTHM:  MHUKPOCKOIIHS,
xpoMmartorpadus, 3aeKTpodopes, METOJ MEUYEHBIX aToMoB, U depeHuanpHOe
HEeHTpU(YTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue Hukcupo8anHvix
K1emok. DNEeKTpOHHasi MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IllIBanu, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabmuuel u cxembl: «CBETOBONH MUKPOCKOI, « DIEKTPOHHBI MUKPOCKOID),
«HMctopust pa3BUTHS METOI0B MUKPOCKOIIHAW.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaTbhl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

IlpakTuueckass padora «l3yyeHue MeTOJOB KIETOYHOM OHOJOTHH
(xpomartorpadus, anmexrpodope3, aubdepeHmaIbHOe HEHTPUGYTHPOBAHUE,
[TLP)».

Tema 4. XumMudeckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTaB KJIETKU. Makpo-, MHUKPO- U YJbTPAMUKPOIIIEMEHTBHI.
Boma u €€ posb Kak pacTBOpPUTENS, PEarcHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuui. MuHepalibHble BellecTBa KJIETKH, UX OHOJOorhyeckas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonornueckue mnoiaumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpYKTypbl OenkoBoi Moisiekyinbl. [lepBuunas
CTpYKTypa Oenka, mnenTuaHas CBs3b. BTopuyHas, TpeTuyHasi, YeTBEpTUUYHAs
cTpykTypbl. Jlenarypauusi. CpoiictBa ©OenkoB. Krnaccudukamuss  OenkoB.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.
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Yraesoasl. MoHOCaxapuapl, AUCAXapyubl, OJIUTrOCaXapuabl U noanaxapHL
O6mmii 1maH CTpOoeHHd W (PUBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIEBOIOB.

Jlununel. M'mapodunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanys aunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKH, CTepoubl. buomornueckue QyHKIUU
munuaoB. O0ume cBOMCTBAa OMOJIOTMYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunmun kommiementapHoctu. [IpaBuwino UYapradda. Ctpykrypa
JIHK — nBoiinas cnimpanb. MectoHaxoxaenue u ouonorundeckue ¢pynkuun JJHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsisu B moisiekyie ATO.
buonorunyeckue pynkuuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIUU B
knetke. Jpyeue Hykaeosuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmomMuxu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXMMHUYECKUE U OHOo(dHU3NUYeCcCKne UCCIeT0BaAHUS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OuOMOJeKkyn. Modenupoganue
CmMpYKmypuvl U QYHKYUti 6UOMONEKYN U Ux Komniekcos. KomnvromepHulil Ouzaiin u
opeanuyeckull CuHme3s OUOMONEKYL U UX HeNPUPOOHBIX AHAIO208.

JdemoncTpanuu

[Toprpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XHMHYECKUX  3JIEMEHTOB B HEXHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B dKUBOU MPUPOAE.

Tabnuuer u cxemsl: «llepuoandeckas TaOIUIAa XUMHUYECKUX DIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpPOEHHE MOJIEKYN JUNUIO0B», «HYKIE€MHOBBIE KHUCIOTBI»,
«Ctpoenne Monekysbl ATO».

O6opynoBanue: XUMUYECKast MOCy1a U 000pyI0BaHUE.

JlabopaTopHas padota «OOHapyKeHHE OCITKOB C TOMOIIBIO KAYECTBEHHBIX
peaKumn.

JlaGopaTopHas pabdora  «MccienoBaHue — HYKJIEHHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue u QyHKIIMHU KJIETKH

Tumbl KIETOK: »yKapuoOTHYeCKas W npokapuornueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.
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Crpoenue npokapuotuueckoit kietku. Kierounas crenka 0aktepuil u apx
OcoOEHHOCTH CTpPOEHHsI TeTepOTPO(HON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U pojib IPOKapHuoT B OMOLIEHO3AX.

Crtpoenue u (YHKIMOHUPOBAaHUE YKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmaiemma). CTpykTypa IUIa3MaTU4YecKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MAaTUYECKyl0 MEMOpaHy: MaCCUBHBIN
(nuddy3us, obOneruéHHas nudQys3us), aKTUBHBIM (MIEPBUYHBIA M BTOPUYHBIN
akTuBHbIA TpaHcnopT). Ilomynmponunaemocts MeMOpansl. PabGorta Hatpuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U GyHKIHUU KIETOYHOW CTEHKH pacTeHUi, rpuloB.

Hutomma3zma. [uto3omne. [{utockener. [Bmxenue nurormiazMbl. OpraHoUIbI
kiaeTkd. OJIHOMEMOpaHHbIE OpraHouAbl KJIETKH: JHAOIMJIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbaxu, JU30COMBI, WX CTpoeHHWE M (PyHKuMH. B3aumMocBss3b
OJIHOMEMOpPAHHBIX OPraHOUAOB KIETKH. CTpoeHHE TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpasnenus odenxos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmaakuit  (arpaHyisipHbIi)  SHAOIJIA3MATHYECKUI
petukynym. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoocu. Copmuposka benxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH:  MHUTOXOHAPHUM,  IUIACTHUJBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenre U (GYHKIIMH MUTOXOHIpUW W 1actun. llepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOMIMX  DYKApUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTkd CTpoeHue ¥ (YyHKIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunamenmel.
MukpodunameHTsl. AkmuHogvle Muxpoguramenmol. MpbIllIEYHbIE  KIIETKH.
AKmuno8ble KOMNOHEeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kierounsrit
neHtp. CrTpoeHHe U JBWXKEHHE JKTYTHKOB M pPeCHHYeK. MUKpoTpyOouku
nuToriasmel.  LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapHOILUIa3Ma, SAPBIIIKA, UX CTPOECHUE U
bynakiuu. SAnepupiii  O0enkoBbIi MaTtpukc. [IpocTpaHCTBEHHOE PaCHOIOKEHHUE
XpOMOCOM B UHTep(azHOM sdAnupe. Iyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. JluHamuxa s0epHoOu 00010YKU 6 Mumose. HoepHblil
mpaucnopm.

Kierounsle BkmtoueHusi. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu
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[optpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuiet 1 cxembl: «CTpoeHHE DYKapUOTHUECKOW KIETKM», «CTpoeHHe
KUBOTHOW  KJIeTKW», «CTpoeHHWE  pacTUTEIhHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEIapaThl 0aKTepHUaTbHBIX KICTOK.

Jlaboparopnass pabora «l3yueHue CTpOEHHS KJIETOK Pa3IUYHbBIX
OpPTaHHU3MOBY.

IIpakTnyeckasi padora «3ydyeHue CBOICTB KJIETOUHOU MEMOPAHBI».

JlabopaTopHass paGora «VccienoBaHue miuasmoiiv3a W JAEIUIa3MOJu3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTnueckass padora  «l3ydeHue  JOBWKCHHS  IIUTOIUIa3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BellleCTB M NMpeBPallleHNe JHEPTHHU B KJIETKe

ACCUMUIATINS ¥ TUCCUMIIALIHAS — JIBE€ CTOPOHBI MeTabonmm3Ma. Turbsl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEPOTPOPHBIA. YdYacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHEpreTnyeckoe obOecrneueHue KiIeTku: mpesBpamieane ATD B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIH XapakTep peakmuid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHL. 3aBHCHUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CUHTE3 OPraHUMYECKUX BEHIECTB B KieTke. {DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHblll omocunmes y baxkmepui. Ceéemocobuparowue
nUSMeHmbl U NUSMEHMbl PeaKyuoHHO20 YeHmpa. Polb XJIOpOIIacTOB B IMpoIlecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. omoodvixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. 1lpogykTUBHOCTH (doTocHHTE3a. BimsHue pa3iaudHbiX (akTOpoB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUEe HOTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOaKTEPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUss U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otanbl DHEPreTUYECKOTO oOMeHa.
IToaroToBuTebHBIN 3Tan. [ TMKOIN3 — OECKUCIOPOAHOE PACHIETIIIEHUE TITFOKO3BI.

buonornueckoe okucieHue, Ui KIETOYHOE AbIXaHUE. POb MUTOXOHAPUN B
mporieccax ouosorndeckoro okucieHus. [{ukmnyaeckne peaknun. OKUCIUTETEHOE
bochopunmpoBanue. Inepeus membpanHozo epaduenma npomonos. Cunmes


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

AT®D: paboma npomounnoii AT®-cunmasel. llpenmyiecTBa adpoOHOTO MyTH
oOMeHa BellecTB nepesi aHadpoOHbIM. DP(HEKTUBHOCTh SIHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

IToptpersr: k. IIpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl 1 cxembl: «DOTOCUHTE3Y, « IHEPreTUUECKU 0OOMEH, «bruocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 000pYAOBaHUE ISl IPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  padora  «l/3ydyeHue  KATAIMTUYECKOW  aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

Jlabopatopnass padora «l3yyeHue QepMEHTATUBHOTO paCHICTUICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass  padora «CpaBHeHue mporeccoB  (orocuHTe’a U
XEMOCHUHTE3a».

JlabopaTtopHasi padoTa «CpaBHEeHHE MPOIIECCOB OPOKCHHUSI U IBIXAHUS.

Tema 7. HaciienctBenHasi HH()OpMAIUs U peajin3anus eé B KJIeTKe

Peakiiuu matpuyHoro cunrtes3a. [[puHIMI KOMIUIEMEHTAPHOCTH B PEAKITUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON nHbopmaiuu. I eneTnyeckuit
KO, ero cBoucTBa. TpaHckpunusa — Matpuunblii cuate3 PHK. [IpuHummne:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucinor. Poias pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvie npedcmasieHus 0 cmpoenuu 2eHos. Opranuzaiusi reHoMa y
OPOKAapUOT U 3YKApHOT. Perynsdius akTUBHOCTH T€HOB Yy NIpoKapuoT. ['mmoresa
onepona (®. XKako6, XK. MaHo). MonexynsapHvie mexanuzmvl IKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycel — HexieTounbie GOpMBI )KU3HU M 00UraTHBIC Tapa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKu3HeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a00neBanus denoBeka, »XKUBOTHbIX, pactenuid. CIIN/, COVID-
19, counanbHble U MEIULIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmespayua u ananuz dorvuux maccusos («bigdatay)
CMPYKMYPHBLIX OUoI02UYecKux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.
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JdemoHCcTpanuu

IToptpers: H. K. Konbuos, /I. Y. IBaHOBCKUI.

Tabmuupl u cxembl: «buocunres Oenka», «I'eHeTHUecKuil Koa», «Bupycs»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEIN BUPyCay.

Tema 8. ’KuzHeHHBII HUKJI KIETKH

Knerounslii 1uki, ero mnepuoabl M perynsuusa. Wutepdaza U MuUTO3.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunretnueckuii  (MOCTMUTOTHUYECKHI),  CHUHTCTHUYECKUM U
NOCTCUHTETUYECKHUM (TPEMUTOTHUUECKHUI) IEpUOAbl UHTEP(A3bI.

Martpuunsiit cunre3 JAHK — pemmkanuda. Ilpunmuner perumkanuun JIHK:
KOMIUIEMEHTApPHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIEIbHOCTb.
Mexanusm permkanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TenoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIMIOUWIHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['oMonoruunbie xpomocombl. [lonoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W TIPOUCXOASIIME B HHUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u mutokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsauusa muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieToyHas
rudesnp — arnomnTo3.

Knerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
K1emKka» — ououngpopmamuieckue mooeau QYHKYUOHUPOBAHUS KIEMKHU.

JdemMoHcTpauuu

Tabmumpl U cxembl: «KU3HEHHBIW ITUKI KIETKH», «MuTo3», «CTpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBON MUKPOCKOTI, MUKpOIIpenaparthl: «MHTO3 B KJIETKaxX
KOpEUIKa JIyKay.

JlaGopaTophas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHas padora «HaGmronenne MuTo3a B KJIETKaX KOHUYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u GyHKIIMH OPraHNU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpPOEHUS U JKU3HEACSITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHUu3MBbl.
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B3aumocCBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl
cucTemMbl opraHoB. OpraHusM Kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MMOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEH: AMUTEIHAIbHAS,
COCIMHUTENbHASA, MblIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUSs, (YHKIUN U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHui. OpraHel u
CHUCTEMBbI OPTaHOB KUBOTHBIX U UelioBeKa. DYHKIIMM OPraHOB M CUCTEM OPTraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHyTpeHHUUN ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, peCHHUYHOE. JIBMI)KEHHE MHOTOKIETOYHBIX PACTCHMIA:
TPONU3MBI M HACTUHU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIBbHBIX BELIECTB pacTeHUsAMHU. lIutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPHUKIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOUHBIX KUBOTHBIX. OTHEINbI
NUIIEBApUTEIbHOrO TpakTa. [lumesapurensHble kenespl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuid. Jprxanue uBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIeTKU. KoxxHOe npixaHue. /[pIxaTenbHas NOBEPXHOCTD.
XKabeprnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4esioBeKa. MeXaHu3M BEHTWIALMMU JIETKUX Yy NTULl U
MIIeKONUTatouX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XKUBOTHBIX. KpoBeHOcHass cucremMa u €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJTIONHUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbaeneHus. Ounbrpanus,
CeKpelrsi U 00paTHOE BCAChIBAHUE KAaK MEXaHW3MbI PaOOThl OPraHOB BbIJICICHMUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y
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MO3BOHOYHBIX XKUBOTHBIX M uesioBeka. [louku. CtpoeHue u (byHKuHOHHpOBaE
He(pona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropsl
OakTepuii M LUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHHI.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUBL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKPOBBI M WX NIPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMMmyHHas cuctema uenoBeka. KiieTouHbIM U
IYMOpPAJIbHBI UMMYHHUTET. BpoXn€HHBbIA W TpUOOPETEHHBIN cHeupUuUYECKUn
UMMYyHHUTET. Teopusi KjIoHaNbHO-cenekTuBHOro ummynutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnianurtenbHble 0TBEThI Opranu3MoB. Posib BpoxkaEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxxumocts ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBHas cucrema u pedraektopHas peryisiius y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTIENbl. DBOIIOLNOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTJEIbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopasibHas peryisinus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKa.
JKene3pl DHOOKPUHHOM CUCTEMBl M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHIOKPUHHON cucteM. [‘mnoramamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE

Bogopociny, «bakrepun», «lIpocreimme», «Opranbl LBETKOBBIX pPACTCHUI»,
«CucrteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBsie cucteMbl», «CTpoeHHe CTEOISY,
«CTpoeHHue JMCTOBOW IJIACTUHKW», «TKaHU JKUBOTHBIX», «CKENeT 4YesloBeKay,
«IInmeBapurensHas  cucrema», «KpoBeHocHas cucreMa», «/lpixarenbHas
CUCTEMAY, «HepBnas CUCTEMAY, «Koxay, «MpI1ieyHas CHCTEMAY,
«BpigenutenbHas cuctemMa», «HIOKpUHHAs cucTemMa», «CTpOEHUE MBI,
«AMMyHUTETY, «Kumeunomnonoctueley,  «Cxema MUTaHUSI ~ PACTCHU,
«KpoBeHOCHBIE ~ CUCTEMBI [MO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUIPHI»,
«Ctpoenue mianapum», «BHyTpeHHee cTpoeHue H0XkaeBoro uepBsi», «HepBHas
cucreMa poeio», «HepBHas cuctema gArymku», «HepBHas  cucTtema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenapaThl OMHOKIIETOUH
OpraHMW3MOB, MUKpOIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, WIJIOKOXKHMX, KUBbIE AK3EMILISIPhl KOMHATHBIX pacTEHUid, repdapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIsl AEMOHCTPAIIUY MOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHUMH,
pacuierieHus Kpaxmasia U 0elKoB moj AeicTBreM (GepMeHTOB, 000pyAOBaHHUE IS
JEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpPraHU3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOMKEHHUs: MOYKOBAaHUE,  CIOPYISAIuS,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBbie KiIeTKW, WM rameTthl. Meito3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMbICI
Mel03a M TOJIOBOro mporecca. Melo3 M €ro MeCTO B KU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y kxuBOTHbBIX. [10JI0BBIE KeEne3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). OMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A6HBIX NPOOIEM IMOPUONOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Craaun >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [pobnenwe. Tumbl  apoOGienws.
Jlemepmunupogannoe u HedepmuHuposaruoe Opodnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH APOOJCHUS MIICKONMMUTAIOMNX. 3apOJIbIIICBbIC JHMCTKA
(ractpynsinusi). 3aKiiajika OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOUIETOCS 3apojpliia (3MOpHOHANbHAS HWHAYKIUSA).
3aknajka TIUIaHAa CTPOCHMSI KUBOTHOIO KaK pPE3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI T'eHOB. BrnusHue Ha SMOpPHUOHAIBHOE pPa3BUTHUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubld nepuon. Ilpsimoe u
HenpsiMoe pa3Butue. PaszButue ¢ Meramopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX >KUBOTHBIX. bHONOrHYeckoe 3HAYEHUE MPSIMOTO U HEMPSMOro
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pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoae. THUIBI pocTa KUBOTHBIX. CDaKTO
PEryJsiliiM POCTa KUBOTHBIX U yeioBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX M 4enoBeka. [lepuonbl oHTOreHesa uenopeka. CtapeHue u CMepTh Kak
OMOJOrMYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHud. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM [HKJIe pacteHuid. (OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHUE CEMEHMU.

MexaHu3Mbl PETYJISIIMY OHTOT€HE3a Y PACTEHUI U dKUBOTHBIX.

JdemoHcTpanuu

[Toptperst: C. I'. HaamuH, X. [lIneman.

Tabmumbelr u cxembl: «BereraruBHoe pasMHOXeHHE», «TuUIBI Oecronoro
pa3MHOXKEHU», «Pa3MHOXKEHUE XJIAMUJOMOHAAbD), «Pa3MHOXKEHUE JBIJICHBI»,
«Pa3MHOXeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKJIETKH U crepMmaTo3ousiay, «OCHOBHbIE CTaauu OHTOreHeza», «lIpsMoe u
HEMpsMoe pa3Butue», «Pa3zButue wmaickoro xyka», «Pa3Burue capaHum»,
«PazBute JATymKn», «JIBOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUI»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIbHBIX PACTEHUI», «KU3HEHHBI LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIW 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN IIUKIT COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3ydyeHue CTpOCHMS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckasi padora «BbIsiBIEHHE TPU3HAKOB CXOJICTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopHass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHS BBICIIMX
pacTeHUIN.

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTHU
OPraHM3MoOB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B PAa3BUTUHU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATHSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJieJIbHbIE TE€HBI, AJIbTEPHATHUBHbIE NPU3HAKUA, JOMUHAHTHBIA W PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTAsK TUHUS, TUOPUIbL, TEHOTHUI, (DEHOTHII.
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OCHOBHbIE ~ METOABl  TEHETHKU:  THOPUIOJIOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKNY, «CXeMBbl CKPEIIUBAHUS.

JlabopaTtopnas pabdora «Jlpo3oduna kak OOBEKT TEHETHYECKUX
UCCJIET0OBAHUIN.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH
eAMHO00pa3us ruOPUIOB MEepBOro nokojeHus. [IpaBuno qomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIuIeHUs NMPU3HAKOB. L{uTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanusupyroniee ckpeniuBanue. [[poMexyTouHbIN XapakTep HACIEeI0BaHUS.
Pacuierienue npu3HaKkoB PU HEMOJHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHaens — 3aK0H He3aBUCUMOTO
HAcJEJOBaHUsA  TPU3HAKOB. [uTonoruueckue OCHOBBI ~ JTUTUOPHUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuemnsiieHHoe
HAacCJIeI0BaHUE T'EHOB, HApPYILICHUE CLEIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIA MEXAHU3M ONPEAEIICHHS 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U Te€TepOraMeTHbIN MoJ. ['eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CUEIUICHHBIX € TIOJIOM.

['enotun kak nenoctHas cucrema. [nenoTponus — MHOXKECTBEHHOE JECUCTBHUE
refa. MHOXeECTBEHHBIN aienu3M. B3aumMoleilicTBUe HeaJIeIbHBIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHYECKUX TMPOIIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKITHIA.
['eHeTnueckre MeXaHU3MbI CHMOMOTEHE3a, MEXaHU3MbI B3aHUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3UH — MHKpoOHOMY». ['eHeTHYecKkue acmeKThl KOHTPOJA U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

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

Tabmuter u cxemsbr: «IlepBbrit U BTOpoit 3akonbl Menaens», « TpeTuit 3akon
Mengaens», «AHUIM3UPYIOLIEE CKpeluBaHue», «HemomHoe nomuHHpOBaHUEY,
«CuerjieHHOe HacleAOBaHUE TMPU3HAKOB Yy Jpo30ouibl», «l'eHeThka moay,
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«Kapuotun uenoBeka», «Kapuotun apozoduisly, «Kapuotun HTI/II_[BI),
«MHOKECTBECHHBIN aJlJICIU3M», «B3aumMo1eiCTBUE TCHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUSI M pacUICIUVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHMS TPU3HAKOB, MOAEIbL A
JNEMOHCTpAllMU CILIEMJIEHHOTO HACIEIOBAHUSA TMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

IIpakTuueckass  padora  «/3ydyenue  pe3yabTaTOB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHuUU (HEHOTHUIIA.
N3MenunBOoCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHBIC MPU3HAKU. BUIbI
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MoaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUYMBOCTH. HopMma peaknuu npusHaka. BapuanuoHHBIN
psin u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOIu(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckass ”3MEHUYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Byl reHOTHIIMUECKON M3MEHUNBOCTH: KOMOMHATUBHASI, MyTaIlMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTh. Meio03 W TIOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHOM U3MEHYMUBOCTH. P0OJIb KOMOMHATUBHOM H3MEHYUBOCTH B CO3JIaHUH
TEHETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE M  HWHIAYUMPOBAHHBIE MyTaluu. SnepHble U
UToIia3MaTuyeckue Myrtanuu. CoMaTudeckue W IMojoBble MyTaluu. [IpuyuHbI
BO3HUKHOBECHUS MyTauui. MyTareHbl HW WX BIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJIEJICTBEHHOCT.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Noranncen, H. 1. BaBumnos.

Tabmmpl w  cxembl: «Buael  uw3MmMeHumBOCTHY, «MoauduKaMOHHAS
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Metio3y,
«OnnogoTBopeHuey, «I eHeTndeckue 3a00eBaHus YeJIOBEKa», « Buapl MyTammiiy.
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O6opynoBaHue: XuUBble U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX paCTem,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HW3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTunueckass padora «Myrtanuu y aApo3odmwibl  (HA  TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'enHeTHKA Yesi0BeKa

Kapuotun uenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMSI TEHETUKM  4YEJIOBEKa: TE€HEAJIOTHYECKHUM,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemMenHoe ONpeIeIICHNE TEHOTHUIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHE, F€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00/1€BaHUS YeIOBEeKa. [ €HHBIE M XPOMOCOMHBIE
0one3HH uyenoBeKka. boJe3HM C HACIEeACTBEHHOW MPEAPaCIONOKEHHOCTBIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEAOTBPAIICHUU U JICUCHUU T€HETUUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCyJbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IOHATHE «T€HETUYECKOTo Ipy3a». DTHUYECKUE aCIEKThl MCCIEJOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (QakTopbl TOBBIIIEHHON YYBCTBUTEIBHOCTH YeENOBEKAa K
buznuecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolen cpeabl. ['eHeTnueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumpr 1 cxembl: «Kapuotun yenoBeka», «MeTobl U3yUYCHHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IpakTnueckas padora «CocTaBICHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTuKausi WU CEJIeKUUsA. 3apOKJICHUE CEJIEKIMU W JOMECTUKALMU.
VYuyenue H. WM. BaBunoBa o IleHTpax NOpOHUCXOXKACHUS UM MHOTrooOpasus
KYJIbTYPHBIX pacTeHUil. POnp cenekuuu B CO31aHUM COPTOB PACTEHUM U IMOPOL
#xuBOoTHbIX. CopT, mnopoma, ImTaMM. 3aKOH TOMOJOTHYECKHX pAIOB B
HaciaeAcTBeHHOM wm3MeHunmBocTM H. . BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHON padOTHhl.

Metonpl CeneKIMOHHON paboThl. MCKycCTBeHHBIM OTOOp: MAacCOBBIM U
WHAUBUIYaIbHBIM. DTarnsl KOMOMHAIIMOHHOM CCJICKIIHU. HctrwiTanne
Mpou3BOUTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTUINY C TOMOUIBIO OILICHKU
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTUTY ¢ rmomoInbio aHamm3a J{HK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  paloThI.
PannannoOHHBIN 1 XUMHYECKHI MyTareHe3 KaKk UCTOYHUK MYTallui y KyJbTYPHBIX
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pexomOuHaHTHBRIX JIHK 111 mosyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lomyuyenue MOJIUIIJIONIOB. BuyTtpuBugoBas ruOpUIU3aLIySL.
bnuskoponcTBeHHOE  CKpemiuMBaHue, ~— WiauM  uUHOpuauHr.  HeponcTtBeHHoe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc U ero mnpuuuHbl. Mcmonb3oBaHHe
rerepo3uca B cenekuuu. OtnanénHas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEKBHJIOBBIX THOPUAOB. JIOCTHIKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3eéHas
Dpesonoyusy.

CoxpaHeHre M U3y4YeHUE T'eHETHUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX  pOAMYEH 1A CO3MaHUsl  HOBBIX COPTOB M TUOPHUAOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue U ynpasieHue
2CHEeMUYECKUMU PeCcypPCamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIIOBIX HCUBOMHBIX
8 YeAx YIyUueHUs Cyuecmsayouux u co30aHus Ho8blx Nopoo, JTUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmusHblX MmexHoN02UlL.

JdemoHcTpanuu

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «LIeHTPBI TPOUCXOKIAEHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIA0OB B HACIEICTBEHHON U3MEHYUBOCTI,
«Metoabl cenekiumy, «OTaanéHnas ruopuausanusy», «Myrtarenesy.

JlabopaTopHas paGora «/3ydyeHne cCOpTOB KyJIbTYPHBIX PACTEHUN U TTOPOJT
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOJIOB CEJICKIIMKU PACTCHUIN.

IpakTnueckas padora «IIpuBrBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIBHBI YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JaOOpaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJ10rusi U CHHTETHYECKasi OMOJIOTUSA

OOBEKThI, HCTHOIb3yeMble B OHOTEXHOJOTHH, — KIJIETOYHBIE U TKAHEBHIE
KYJbTYpBI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. Tpanuuunonnas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TMOMyYeHHE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJeNUE. MukpoOuonornueckud cuHTe3. OOBEKTHl MUKPOOHOIOTHUECKUX
TexHosiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IEJIbIO MOJTYYECHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECs B IPUPOIe OMOCUHTETUYECKHUE MTYTH.
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Knerounas unxkeHepus. MeToasl KynbTypbl KIETOK M TKAHEN paCTeHHf
KUBOTHBIX. Kpuobanku. Comatuueckas ruOpuan3alnus W COMAaTUYECKUU
sMOpuorene3. Mcrnonb30BaHUE TamiOu0B B CelEKUMU pacTeHuil. [lomyuenue
MOHOKAOHANbHBIX anmumei. Fcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpeHUE. PekoHcTpyKuus
AUIEKIETOK U KIOHUPOBAaHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMU8UpOBaHus U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTtHblx JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHOM MHXKEHEPHH.

Menuuunckue Ouotexnosnoruu. [loctrenomuas nudposas meaununa. [TLP-
JIUarHoCTUKa. MeTaOoJIOMHBIN aHanu3, TEHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJloBeKa IS OLEHKH COCTOSIHUSA €ro 340poBbs. Mcmonb30BaHHME CTBOJIOBBIX
kjaeTok. TapretHas Tepanus paka. 3D-OumoumkeHepuss s pa3paOOTKU
(GyHIlaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJOTUU TPEXMEPHOro OMONMpHHTHHra U ckad@oiaguHra
JUISL pELICHUS 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BAaKIMH C II€JIbI0 oOecredeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnuiel u cxemsl: «Vcnonp30BaHE MUKPOOPTAHU3MOB B POMBIIIIIICHHOM
Ipou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUsI».

JlabopaTtopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «IloaydeHue MOJIOYHOKHUCIIBIX MPOIYKTOBY.

Ikckypeusi «bHOTEXHOJOTHS — BaXHEHIIas MPOW3BOAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHMOHHBIX MpeICTABJIEHHH B
Onosorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>kymue cuisl 3Bosionuu BuAoB 1o Y. JlapBuny (BbICOKast HHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpraHu3MOB, HACIIEJICTBEHHAs W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).
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Teopuss sBomtonuu. CoBpeMeHHass JBOJIONUOHHAs  OWoNOrus. 3HAayeHUe
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdemoHCcTpanuu

IHoptpetsl: Apucrtotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK.
Kroswe, Y. [Japsun, C. C. YUerBepukos, . 1. IlImansraysen, k. Xonaein, . K.
benses.

Tabmuuet u cxembl: «Cuctema xuBoil mnpupoasl (mo K. Jlunuerwo)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMuUpoOBaHUs
npucnocoOfieHnid y pacteHuit u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyra nyremectBust Y. Japsunay, «Haxonku Y. Jlapsunay, «@opMbl OOpHOBI
3a cymectBoBaHue», «llopoabl romybeit», «MHoroobpasue KylIbTYpHBIX (GopM
KamycTb», «[1opoabl TOMaITHUX JKUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUIOB
(mo Y. MapBuny)», «Cxema COOTHOIICHMS JABMIKYIIMX CHJI DBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUU IBOJTIOLIUN».

Tema 2. MuKpo3BOTIOIHSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JeMeHTapHasi eAuHuIAa 3BOMOIKUU. COBPEMEHHBIE METO/IBI
OIICHKM TEHETUYECKOro pa3sHooOpa3usi M CTPYKTYphl mnomyisuuid. V3meHeHwue
reHopoHa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPBl (IBMIKYIIHUE CUJIBI) HBOJIONUU. MyTallMOHHBIH
npouiecc. KomMOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — cliydaiiHbie
HEHANPABJICHHBIE W3MEHEHMsI 4YacToT ajuiened B momymanusx. Oddexr
ocHOBatensl. Jgpgpexm Oymoviiounoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. Ilposenenue sgpgpekma Opetigha cenos 6
bonvwux u  marvlx  nonyaayusx.  Mwurpanun.  V30aM0MsS TTOMYJISIITUN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIoTHYecKast (PEPOTyKTHBHAS ).

EcrectBennsiit orbop — HampaBismomuid Qakrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIMATHHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoOIEeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUU.
Bo3nukHOBeHHME — mpucnocoOneHuit y — opraHu3MoB.  Apomopdo3bpl U
uanoananrtanuu. [Ipumepsr mpucmocobieHnii y opraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToOBeAcHUeckre.  OTHOCHUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BmmooOpazoBaHume Kak pe3yiabTaT
MUKpO3BOJIIOIUK. M3omsauus — kiatoueBoil Qakrtop BumgooOpaszoBanus. I[lytu u
CIIOCOOBI BUJ1000pa30BaHMUS: aJI0naTpUIeCKOe (reorpaduueckoe),
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CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (nonnnnonz[mau;‘ g
rubpuanzanus). JmuTeabHOCTh HBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl pOpMUPOBAHUS OHOTOTMUECKOT0 pa3HOOOpa3usl.

Ponb »BOMOMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIUS MMapa3suTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanuu

[Toptpertsr: C. C. UeTBepukos, J. Maiip.

Tabmuupl m cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiroHHas
CTPYKTypa BUAa», «CxeMa nposiBieHus: 3akoHa Xapau—BaiinOepray, «JIBuxyiune
CWJIBI 3BOJIIOLUNY, «DKOJOTHUECKAsT U30JALMS MOMYJSUUNA CeBAaHCKON (openny,
«'eorpadmyeckass M3OJALMS  JUCTBEHHULIBI CHUOUPCKOM W JTUCTBEHHHUILIBI
naypckoiy, «IlomynsiroHHbIE BOJIHBI YUCICHHOCTH XUIIHUKOB U XKePTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTo 0TOOpay, «®DopMmbl OOpHOBI 3a CYIIECTBOBAaHHUE,
«MHnycTpuanbHbii Menanu3my, «Kusble uckonaembie», «[lokpoBUTEeIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpesxnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue anantauum», «lIpucrnocoOIeHHOCTH OpPraHu3MoOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBolinnkn», «CTpykTypa BUAa B
npupoae», «CrnocoOsl BuAo0Opa3oBaHus», «l'eorpaduueckoe BUmI000pa3oBaHHE
TPEX BHUIOB JAHIBIIEH», «IKOJIOTMUYECKOEe BUI000pA30BaHUE BUJIOB CHUHUIDY,
«ITonmummonapl pacteHuit», «KamycTHo-peneunblii ruopum.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Yydelia MTUIl |
3BEpell ¢ MpUMepaMHu Pa3IMYHBIX NPHUCIIOCOOJEHUM, dYydyenaa NTHIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJU3KUX BUIOB, O0OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIgBICHHE HW3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucmocoOiieHHsS  OpPraHM3MOB H  HX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3ZHOCThY.

JlaGopaTtopnas paGora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MakpodBOTIOLHSA U €€ pe3yJIbTaThl

Meronbl  uM3ydeHus Makpo3BoJronuu. [lameoHTonormyeckne  MeETOJbI
u3ydyeHus oHBomouuu. llepexomnsie ¢GopMbl U (QUIOTCHETUYECKHE  PSIIbI
OpPraHU3MOB.

buoreorpaduueckre mMeToasl u3ydeHus s3Bomonuu. CpaBHeHHE (IOPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emnau. Bumbl-
SHIEMUKHU U PEIIUKTHI.
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OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(HOIOTHUECKHE METOJIbI Hsyqe},
sBOMIONIMK. ['eHeTHYecKrue MEXaHU3Mbl HBOJIOIMH OHTOT€HE3a W TOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTHYHBIE W  AHAJIOTMYHBIE  OPTaHBbL.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKyISIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKHWe  METOJbl  HW3Y4YEHHUS  DBOJIIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (DUIOTEHETUYECKUX
JIEPEBBLEB.

XPpOMOCOMHBIE MYTaIlUU U SBOJIIOLNS T€HOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl GyHKyUi.
HeobGpatumocTs »Bomtonuu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLINH.

JdemoHcTpanuu

[Hoptpetsl: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, 3. [ ekkenb.

Tabmuipl u cxembl: «DUITOTCHETHYECKUIN DS JIOMIAANY, «APXCONTEPUKCY,
«3Bepo3yonie  smiepel»,  «Creromedansi»y,  «Punnodputey,  «CeMeHHBIC
nanopoTHUKWY», «buoreorpaduyeckue 30HbI 3emin», «Jlpelid) KOHTHHEHTOBY,
«PenmukTel», «HavanmbHple cTaguu SMOpPHUOHAIBHOTO PA3BUTHS IMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE W aAHAJOTUYHBIE OpraHb», «PyaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Ophl YeJOBeKa W IIMMIMaH3e», «lJ1aBHbIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KM3HHU Ha 3emuie

HayuHple TUMOTE3bl NPOUCXOXNKIACHUS >KM3HM Ha 3emie. AOUOTeHE3 W
naHcrepMusi. /JJoHaydHble TPENCTABICHUS O 3aPOXKIACHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHHUS KU3HHU U €€ ONPOBEpPKEHUE OonblTaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXU3HU U aCTPOOMOIIOTHSI.

OcHOBHbIE 3Tanbl HEOPraHU4ECKOU SBOJIIOLIUMU. [InanerapHas
(reosiormyeckasi) HJBOJIONUSA. XHMHYECKas JBOJIONMUSA. AOHWOTCHHBIA CHHTE3
OpraHuyeckux BeniecTB W3 HeopraHuueckux. OmeiTr C. Mumnepa u I'. HOpwu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoarepBarnas rumore3a A. .
OmnapuHa, runore3a nepsu4yHoro Oynsona Jx. XonaeitHa, reHeTHUYeCKas TUI0Te3a
I'. Mémnepa. Puboszumsl (T. Yek) u runore3a «wmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wuszydeHus. Vckomaemble OpraHUYecKHe
octatku. ['eoxpoHosoruss u e€ wmeroabl. OTHOcUTEnbHasT W a0COMIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrUYeCcKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.
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Havanenble stamnsl opraHndeckon sBoitouuu. llosgBienue u YBOJIOLY
NEPBBIX KJIETOK. DBOMIONUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKM KaK aHaJjor MEpBBIX Ha 3eMJie COOOILECTB.
CrpomatonuTsl. [IpokapruoThl U 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CuMOHOreHes3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. IIpoHncCxokIeHWE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMH BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(o3b
pacreHui. Bpixon pacreHut Ha cymy. [losBineHue CrnopoBbIX pacTeHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHud. [IpoucxokaeHue IIBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOrO MHpa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIGHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HL B BOAE. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit u pentwimii. [IponcxoxaeHUE MICKONMUTAIONINX U
ntul. [lpuHnun xmroyeBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMie MO 3paM U IEepUojaM: apxeH, MpoTeEpO30il,
nmajgeo3oi, Me3030M, KaiHO30M. OOmas  XapakTepucTHKa  KiIUMara |
reoJIOrM4ecKux mpoueccoB. llosiBIeHMEe M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Fa30BbIH COCTaB aTMOC(hepHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. I[IpuyuHel u
CJIEACTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIM IKOJIOTUYECKUH KpPHU3UC, €T0
ocobennoctu. [IpoGnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUIBI KiaccupUKauu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsl: ®@. Peau, JI. Cnannannanu, JI. [Tactep, . 1. Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxeMbl: «Cxema onbita @. Penny», «Cxema onwita JI. ITactepa mo
M3YUYEHUIO camMo03apokaeHusi ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpuy»,
«JTamel  HEOpPraHW4eckod  HBomouun», «l'eoxpoHoiiormyeckas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKoOi 3BONMOIUNY», «Cxema o0pa3oBaHUsl FYKApUOT
nyTéM cumoOmoreHeza», «Cucrtema >KMBOW TPHPOABD», «CTpoeHue BHUpPYCay,
«Apomopdossl  pactenmity, «PurnODUTH), «OTHOKIETOYHBIC BOJOPOCINY,
«MHOrokneTounble  Boaopocan», «Mxuy», «llamoporHukm», «l onocemMeHHbIE
pactenusi», «OprasHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «l[IpocTeiimuey», «KullleuHOMONIOCTHBIEY,
«IInockue 4epBUY, «YneHucToHoruey, «PBIOBI®, «3eMHOBO/IHEICY,
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«IIpecmbikaromuecs», «lItume», «Miekonuraromme», «Pa3Butue KusHU
apXxeuckou spey, «Pa3BuTHe XKU3HU B IPOTEPO3OUCKON dpey, «Pa3ButHe XKU3HU B
[AJIEO30MCKOU 3pe», «Pa3zBuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHnue: TepOapuu pacTeHUM pPa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPEMNAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WIJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesla MTHI[ U 3BEpEl,
KOJUICKIIUM OKaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMbIX, MYJSIKHA OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasa  sa0oparopHasi  padora «MoJenupoBaHHE  OIBITOB
Munnepa—tOpu no u3ydeHuo aOMOreHHOT0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaboparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHune O0COOCHHOCTEH CTPOCHHS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «M3yueHre oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IlpoucxoxkaeHue 4eJa0BeKa — AHTPOIOreHe3

Pasznensl v 3a1aun aHTpONONOruu. MeTopl aHTPOTIOIOT U H.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUHM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO yenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA  C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mopdosioruueckue, AMOPHOJIOTHYECKHE, (bU3H0TIOT0-OMOXUMUYECKHE,
noBefeHyeckre. OTINYMS YeIoBEKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazBuTHe TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl ((hakTopbl) aHTPOTIOTeHEe3a: OMOJIOTHYECKHE, COITUANIBHEIE.
CooTHoIIeHre OMOIOTHYECKUX U COLUATBHBIX (DAKTOPOB B AHTPOTIOTCHE3E.

OcHOBHBIE CTaJNM aHTPOIOTeHe3a. PaHHWE denmoBekooOpa3HbIE 00E3bSHBI
(POKOHCYIIBI) ¥ paHHUE TIOHTHIBI — O0IIHE MPEAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKN — JIBYHOTHE MpPEIKH Jtojeid. YeaoBek ymenblid, mepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UemoBek NpsIMOXOASIIMNA U MEPBBIA BBIXOJ JOJEH
3a npenensl  Adpuku. UYenoBek reiaenpOeprckuii — oOWUNA  MPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKa M 4YEJIOBEKA pa3syMHOro. YenoBeK HeaHIepTalbCKUM
KaK BHUJl JIOJEH XOJIOJAHOIO Kiaumara. YemoBeK pa3yMHBI COBPEMEHHOI'O THIIA,
JICHUCOBCKUU 4YEJIIOBEK, OCBOCHHUE KOHTUHEHTOB 3a mpeaeiamMu AQpUKH.
[TameoreneTuka u nMaji€OreHOMMKA.
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DBOJdIOLMSA COBPEMEHHOr0 4enoBeka. EcTecTBeHHBI 0TOOp B nonymmy,
yesioBeKa. MyTaluuMOHHBIM mpouecc U noaumopdusm. [lonmynsnuoHHBIE BOJIHBI,
npeiid reHoB, murpamus U «3(PpGeKT OCHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. IloHatne o pace. boibline pacbl: €BpOnE€OUIHAsS
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (PKBAaTOpuajbHas),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHcKas). Bpemss u myTu pacceneHMsl 4YeloBeKa IO IUIAHETE.
EnuncTBO  4yenmoBeueckux — pac.  HaydyHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocOONEeHHOCTh YeNoBeKa K pPa3HbIM YCIOBHUSIM OKpPYXalOLIEH Cpebl.
Bnusinue reorpaduueckoit cpeabl M Apeiia TreHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruiiHapaple  MeToAbl B (pusmyeckodl  (OMOJIOrMUYECKOM)
AHTPOIOJOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHS WU [AJCOaHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabnuel u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «[ 0JTOBHOM MO3T YETIOBEKaY,
«YenoBekooOpa3Hbie 00e3biAHb», «CKeleT 4YenoBeKa M CKeJeT HIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOT€HE3a», «IBOJIIOIIMOHHOE
IpEBO  4YeJOBEKa», «ABCTpajonuTek», «YenoBek  ymenbli», «YenoBek
OpAMOXOIAIINY, «JleHucoBckuil yenosek» «Heannepranpub», «KpomMaHbOHIBIY,
«IIpenku yenoBekay, «ITaIlbl SBOITIOLNN YETOBEKA», «Packl uenoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJIOTHYECKUMU U OWOJICHCKHMMHU CHOKETaMU TIPOUCXOXKICHMSI 4eJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KHUCTH YEJIOBEKa M KHCTH
LIMMITIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yuyeHne OCOOCHHOCTEH CTPOCHHS CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «3yueHune 3K0JIOrMUECKUX aanTaluil YeJI0BEKay.

Tema 6. Jxonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue U pa3BUTHE 3KoJOTuM B Tpylnax A. I'ymGonbara, K. @. Pyinbe,
H. A. CeseprioBa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUH C APYTUMHU HayKaMHu.


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

O

Mertonbl 3konoruu. IloneBble HaOmOIEHHS. DKCHEPUMEHTHI B KOJOTIS
NpUpoOAHbIE U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHUM JUI1  YEJOBEKAa. OKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H 4enoBedecTBa ¢ Npuponoi. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPHI U SKOJOTHYECKON IPAMOTHOCTH HACEIICHMUS.

JdemoHcTpanuu

[Hoptpetri: A. I'ymOonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl skomorun», «Metoabl skonorun», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEN Cpeb».

JlaGopaTopHhas pabora «3yuyeHue METOJIOB AKOJIOTHYECKUX
UCCJIETOBAHUIN.

Tema 7. OpranusMsl U cpeia 0OUTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX aeictBus. Kinaccudukams
HKOJIOTHYECKUX (HakTOpoB: abuoTHYECKHEe, OUOTHYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUSL dKoJornueckux ¢akropon. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubOux). TosepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojloruueckuit ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJIHEYHOIO CIEKTpa HAa OpPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIbI
pacTeHHi M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CuUTrHanbHas poOJib CBETA.
DOTONEePUOIU3M.

Temmneparypa kak skoyiorudeckuii ¢dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosorudeckuii ¢akrtop. Ilpucrocobiienus pacTeHUd K
noJepkaHuio BogHoro OanaHca. Knaccudukanus pacTeHHl MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl obWTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYyIIHas, MOYBEHHas,
rIyOMHHAas ~ TOATNOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHYECKHE
O0COOEHHOCTH cpell oOuTaHus oOpraHu3MoB. [IpucrmocoOneHuss OpPraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHME putMmbl. CyTOUHBIE U
rogu4Hsle pUTMbL. [IpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranmsmoB. [lomstTe o Ku3HEHHOU (opme.
XKuznennbie GOpMbI pACTEHUI: 1€pEBbs, KYCTApHUKH, KyCTAPHUYKUA, MHOTOJICTHHE
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TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (GOPMBI KUBOTHBIX: FI/II[pO6I/IOH/
reoOHOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOpBHI. Buner OMOTMYECKUX  B3aUMOJCHCTBUINA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, koomeparus,
MyTyaJau3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHUS OPraHU3MOB B cCpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Okojorudeckue ¢GakTopey, «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerioKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOUTaHUS OPraHU3MOBY», «bBHOJOTrHYECKUE PUTMBIY,
«Kuznennsie (Gopmbl  pacteHuil»y, <«OKuzHeHHbIE (QOPMBI  KHUBOTHBIX,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHudectBo», «llapasutuzm», «KoHkypeHius», «CumMOno3y,
«Kommencanuzmy.

O6GopynoBaHue: TepOapuy pacTeHUN W S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PAKTOpOB, TepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHM, CBETOIIOOMBBLIC, TEHENOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUJIEKUIUU TEIJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uydesia MTUIl U 3Bepel, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJICKIIMHA >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapu M KOJUIKIIMM pACTEHUW U JKUBOTHBIX, OONAJAIONIMX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUNW W YKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOpPM, KOJUIEKIIMU
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHass paGora «BrIABICHHE NPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTopHasi padora «BBIBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUA0B U MOMYJISIIIHI

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISIIUY. [lonynsimuss ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuii. OCHOBHbBIE TOKa3aTeNW MOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTb,
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BO3pacTHasT M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII poc‘/
CMEPTHOCTh, MUTPALIUSL.

DKOJOrHYecKass CTpykTypa nonyssiuuu. OLieHKa YKCICHHOCTH MOMYJISINH.
JIluHamuKa nonyssauuu U e€ peryianusa. buoTthdeckuii moTEeHLIMal IONMYJISALHUU.
MoaenupoBaHue TMHAMHUKA TToNyysiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSIUNA: posib (HaKTOPOB,
3aBHCAIINX M HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTHYCCKUE CTpaTeruu BUIOB (M- 1
K-cTparerun).

[TonsiTue 00 sKoJorMueckoi Humie Buaa. Mecroobutanue. MHoromepHas
MoJieNb dKojormueckor Humu Jx.M. XatumHcona. Pa3zmepsl 3kosiornueckoun
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl U HUX KU3HEHHbIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpallUil >KUBOTHBIX. bHosiornyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Moptper: k. 1. XaTunHCOH.

Tabmuubpl W CcXeMbl: «ODKOJIOTHYECKHE XAPaKTCPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  nonyiasuuu», «Bo3pacTHble  NUpaMUbI
nonymanuny, «CKOpPOCTh  3acCeleHUsl IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammny», «Mogeinp sxonornueckor Humm k. M. Xatunnconay.

O6opynoBanue: repbapuu pacTeHHUM, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTtopHass  paGora  «IIpucrmocoOneHus ceMsH  pacTeHUH K
PacCeICHUIO.

Tema 9. DkoJiorusi c0001IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBS3u MeExXIy
OopraHu3MaMHu B OMOIICHO3E.

Oxocucrema kak otkpeiTas cucteMa (A. Jx. Tencnum). DyHKIIMOHATbHbBIC
OJIOKM OpraHu3MOB B OKOCHUCTEME: IMPOMYICHThI, KOHCYMEHTHI, PEIyIICHTHI.
Tpoduueckne ypoBHum. Tpodwuueckne mnenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3k0ocucTemMax. KpyroBopor BEIIECTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHbIE  TIOKa3aTeldM  dJKOCUCTEMBI. buomMacca ©W  MPOIYKIHMSL.
DKOJIOTHYECKHUE MUPAMU/IbI YUCET, OMOMACCHI U SHEPTUM.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYyKIeccuu. [lepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX NPUYMHBL. AHTPONOIr€HHBIE BO3JCUCTBUS Ha
cykueccun. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.
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TIpHPOJIHBIE YKOCUCTEMBL. DKOCUCEMbL 038D U PeK. DKOCUCTEMbI MOpel:
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHos3. Paznnuns
MEX/1y aHTPOTIOT€HHBIMH U IPUPOJIHBIMHU KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
draopa u dayna. CunanTponuzauusi Topoickod QayHsl. buonoruyeckoe u
X031CTBEHHOE 3HAUYCHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aUMOJACHCTBHI OpPraHU3MOB B
akocuctemax. Ponb kackadHoco 3ghghekma u 6U008-30UPUKAMOPO8 (KIH0Ue8blX
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTD OPTaHU3MOB, MOMYJISIIIAA U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JICHCTBUH.

Mexanusmuol 8030eticmaus 3GepASHEHUll  PA3HbIX Mmunos Ha
CyOOP2aHU3MEHHOM, OP2aAHUZMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUA  AHMPONOSEHHO20  B030€UCMBUSL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOMOTEHHBIX 3K OCUCTEM.

JdemoHcTpanuu
IToptper: A. JIx. Tencnn.
Tabmuusr  u  cxembl:  «Crtpykrypa  OuomeHoza»,  «2KocHcTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIrO Jieca», «DyHKIMOHATbHBIE
TpyHIbl OPraHU3MOB B JKOcHCcTeMe», «KpyroBopoT BemIeCTB B IKOCHUCTEMEY,
«llenu nmutanus (macTOUIIHAs, TETPUTHAS )», « IKOJIOTHUECKAs MTUPAMUIA YUCEI,
«IKoyoruyeckas napamuga 6uoMacch», « JKOJOTUYECKas MUPAMUJIa SHEPTUN,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuUE jeca mocie
noxkapay, «JKocucTemMa 03epa», «ArporeHos», «KpyroBopoT BemecTB M IMOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl 1
3Bepeid, repdapuu KyJIbTYypHBIX U IUKOPACTYIIUX PACTCHHM, aKBaApUyM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onrcanmue ypOO3IKOCUCTEMBI.

JlaGopaTopnass padora «l3ydyeHune pazHOOOpa3Usi MEJIKUX MMOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKcKypeusi «IKCKypCHs B THIIMYHBIN OMOTeoneHos (B 1yOpaBy, Oepe3HsK,
SJIBHUK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha IMOJIe WM B TEIUIMYHOE
XO35IUCTBO).

Tema 10. Buocdepa — rinodanbHasi IKoCHUCTEMA

buocdepa — obmennanerapuas o00j04ka 3eMIIH, TJI€ CYIIECTBYET HIIH
CylllecTBOBaJa XU3Hb. Pa3BuTue npeacrapiienuii o buocdepe B tpyaax 3. 3rocca.
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BelllecTBO Ouochepsl U ero PyHKIIUHU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JlMHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOreoXMMHUYECKUE LUKIbI (Yriiepojaa, a3ora). PUTMUYHOCTD sIBIEHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OUOMBI CYIIU:
TYHJpa, XBOWHBIE JIeca, CMEIIaHHBIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,

MyCTBIHU, TPOTIMYECKHUE JieCa, BBICOKOTOphs. KimMar, pacTUTENIbHBIN U )KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpyktypa U QyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYpCHOIr0 TOTEHIMANa U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

[Toptpetsi: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuipl u cxemsl: «['eocdepnr 3emun», «kKpyroBopoT azoTa B mpupoje»,
«KpyroBopot yriepona B mpupoze», «KpyroBopor kuciopoja B NPUPOJIEY,
«KpyroBopoT Boasl B mpupojie», «OcCHOBHBIE OMOMBI cymmy, «Knmnmmatnueckue
nosica 3emnm», «Tynapay, «Taitra», «Cmemannsiii necy, «IIInpoKOJINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tporuueckuit gecy.

O6opynoBaHnue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesroBek U OKpy:KaOIIAs Cpeaa

DKOJIOTHYECKHE KPU3UChI M WX MNpuuuHBL. Bo3jelicTBue denoBeka Ha
ouochepy. 3arps3HeHne BO3AYHMIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BogHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBINA U )KMBOTHBIN Mup. OXpaHa
PacCTUTEIBLHOTO W JKMBOTHOTrO Mupa. OCHOBHBIC NMPHUHIUIBI OXPaHbl MPUPOJIHIL.
Kpacubie xuuru. OcobGo oxpansembie mnpuponnsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA U IPUPOIBI.
PanvonanbHO€  MPUPONOMONB30BAaHUE W COXpPaHEHUE  OMOJOTUYECKOTO
pasHooOpasus 3emun. OOmMeE 3aKOHOMEPHOCTH TJIOOQIBHBIX 3KOJOTHYSCKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBHUSI.

Pa3BuTtHe METOIOB MOHUTOPUHITA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmMOCnOoCcoOHOU dHepeemuke. buonocuueckoe paznoobpasue u buopecypcol.
Hayuonanvnvie ungopmayuonunvie cucmemvl, obecneuusaroujue O0CMyn K
ungopmayuu no COCMOAHUIO OMOENIbHLIX 6U008 U IKkocucmem. (OcHoOBbI
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Pexoncmpyxyus MOpcKux u Ha3eMHvlX IKOCUCTIEM.

JdemoHCcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue nouBbl», «llapHukoBbll  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢GoTorpa@uu OXpaHsSEMbIX pAaCTEHUH M KUBOTHBIX KpacHol
kauru Poccuiickoit ®enepannn, KpacHoi KHUIH peruoHa.
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IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIHIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeHero o0Iiero oO0pa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrPaMMBbI IO OUOJIOTUH
BBIICJICHBI CIIEYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIIMMUCS POCCUICKON
IPAXKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOATEIHHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOY4EeHUIO  OHOJIOTHH,
yejleHanpasieHHoe pazéumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIONTUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II€HHOCTHO-CMBICTIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPA8OCO3HAHUS  DKOJIOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHUS MPOTPAMMBI M0 OMOJOTUU JOCTUTAIOTCA
B €IMHCTBE Y4eOHONM M BOCHUTATEIHHOW JAESTENBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUUCKUMHU COLMOKYIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUIAMU U HOPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHMS U
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEN MO3UUMU JIMYHOCTH, NATPUOTH3MA U
YBaXEHHUS K 3aKOHY M IMPABOIOPSAAKY, YEJIOBEKY TpyAa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUs, OCEPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEIUI0 U
TpaJIuUUsIM MHOTOHAIIMOHAJIBLHOrO Hapoja Poccuiickon denepauuu, MPUPOJIE U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNabTaThl OCBOGHHS YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYAIOIINXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEW TMO3UIIUCH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHUH, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B IMPOILECCE peaM3allid OCHOBHBIX HAaINpaBIICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOr0 BOCITUTAHUA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMH O0YYAOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX IMpaB U OOS3aHHOCTEH, yBa)XeHUe
3aKOHA U MPaBOMOPSIIKA;
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FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIIpU CO3/IaH:S
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1au, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
ABJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€,

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIBCKUX 3a/1ad, YBaXKUTEIbLHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MNpPH OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTbH K T'YMaHUTAPHOW U BOJIOHTEPCKOU AEATEIIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHUSI:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHS K CBOEMY Hapoay, YYBCTBA OTBETCTBEHHOCTH TEpe.l
Ponunoii, ropmoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM SI3BIK M KYJIBTYDY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJOTMM B TMO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHHue TTYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEIAM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHHM C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYECKOro BOCTIMTAHNS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMaHWE 3MOIMOHAIBHOTO BO3/IEUCTBHUS KUBOW MPUPOIBI U €€ IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPQKEHHMIO B Pa3HBIX BHUJAX HCKYCCTBa, CTpeMJIGH
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usmyeckoro BocmUTAHUsI, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NOHUMAHWE U peanu3alus 3J0pOBOTO MW 0Oe3omacHOro o0pa3za KU3HU
(3mopoBoe  mUTaHWE, COONIOJICHHE TUTMEHWYECKUX TMpaBUiI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (hU3UYECKOMY U MCUXUUYECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBWI HWHIUBUAYAJTbHOTO U  KOJJICKTHBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYIO0JIHO0HUE;

TOTOBHOCTh K AKTHBHOM JEATEIbHOCTU TEXHOJOTHYECKOW M COIMATBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH M CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3lnyHbIM cepaM MpoPecCHOHATBHON AESTENIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) IKOJIOTHYECKOT0 BOCITUTAHMSI:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HUCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKOW KYyJIbTYpbl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OIEHKH HMX BO3MOXHBIX TOCIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00AJBPHOTO XapakTepa 3KOJOTHMUECKHX MpoOJIeM W IMyTel uX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaEMble MPH HU3YYCHHH OUOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH TPOoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  NPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHUWE pPABHOBECHS B SKOCHCTEMaxX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJIOTUYECKHUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U TIPEIOTBPAIIATH UX;
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OIIBITa ACATCIIBHOCTHU AKOJIOTMYECKOMN HaIpaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATBCA HMMHU B HO3HaBaT€HBHOfI, KOMMYHHKaTHBHOfI )51 COI_[I/IaJIBHOﬁ
IMPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B Hp&KTH‘IGCKOﬁ ACATCIBHOCTH AKOJIOTMYECKOU
HaIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 TIO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKW M OOIICCTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
NpeJICTaBlICHUsT 00 OKPYKAIOIIEeM MHpE KaK O CJIMHCTBE MPHUPOIBI, YCIOBEKA M
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTCH W pEIIeHWH TMpoOIieM
COXPaHCHHS PUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU IS COBPEMCHHOW ITUBHJIU3AIINM:
oOecIieyeHUs] HOBOTO YpPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh pPecypcHble TMPOOIEMBI  Pa3BUTHS
YeJI0OBeUeCTBA, TIOMCKA MyTel BBIXO/a U3 TIOOATBHBIX 3KOJOTHYECKUX MPOoOJieM U
o0ecriedeHns1  repexola K  YCTOMYMBOMY  Pa3BUTHIO,  paIlOHATBHOMY
UCTIOIB30BAHUIO TPUPOTHBIX PECYpcoB W (HOPMHPOBAHHIO HOBBIX CTaHIApPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTMYECKUX 3HAHUH B MEIAX
TIOBBINICHUsT OOIMIEH KYJBTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydwarommuxcs, GpopMupyeMoin
IPU U3YYCHUU OMOJIOTHH;

NOHMMaHUE CYIIIHOCTH METOJIOB TO3HAHWSI, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM U3MECHECHU,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYCHHMsS Ha OCHOBE HAy4dHBIX (DAKTOB H
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTUYECKUE 3HAHUS IS
penIeHwus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO AESTEIHbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTH K  HETNPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUN MO OWOIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.
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METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUSI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC TOHSTHUS, OTpakarollue
LETIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHelUupUKY METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHUs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
ucclieJoBaHue,  HaONMIOJICHHE,  HM3MEpPEHHUE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCaJbHbIE yueOHble JeHCTBUA (MMO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYISITUBHBIE), oOecreynBarome dbopmupoBaHue (GyHKIIMOHAIbHOU
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIMU O0O0yYarouuxcs; CrIocOOHOCTh
00yJaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHUBEpPCaJIbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesymbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CPEJHEr0  OOIIETO
oOpa3zoBanus y oOywatonierocss OyayT choOpMUpOBaHBI MO3HABATEIbHBIC
YHUBEPCAJIbHBIC yUYeOHbIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUCOHBIC
NENUCTBHS, PETYJISTUBHBIE YHUBEpPCAJbHBIC YyueOHbIE JEWCTBHUS, COBMECTHAas
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IMPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCAJTbLHBIMHU YueOHbIMH MO3HABATEJIbLHBIMH
AEeHCTBUSIMMU:

1) 6a3oBbIe JIOrHYeCcKHe JACHCTBHUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyalIU3UpPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh IPU OCBOCHHWM 3HAHWUK TPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilacCH(pUKaIMN, 0000IIEeHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHbIC MPH3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpENeNATh 1eH JACATEILHOCTH, 3aJaBas IMapaMeTpbl M KPHUTEPUH HUX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBSICHEHUS (PAKTOB U SBICHUN
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHUN B M3ydaeMbIX OMOJOTHYECKHUX OOBEKTaX, a
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TAKKE  NPOTHBOPEUMH  DA3HOTO  poOAa,  BBIBICHHBIX B pasiHuHLS
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH pElICHUs MPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBEI B ICSITEIIBHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSX  PEAIBLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJICM.

2) 6a30BbIe MCCIEI0BATEIBLCKIE TeHCTBUSA:

BJIQ/ICTh HABBIKAMHU YUeOHO-UCCIIEA0BATEIILCKOW U MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  Pa3pelICHHs]  MPOOJIeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOMCKY METO/IOB PEIICHHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JUYHBIC BHUABI JICSITCIBHOCTH I10 IOJIYYCHHIO HOBOTO
3HAHMSI, €r0 HHTEPHpPETallH, TNPEeoOpa30OBaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHUpOBaTh HAyYHBIN THI MBIIUICHHS, BJIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadyll B 00pa30BaTEIBHOM
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JIs JIO0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJTYYCHHBIE B XOJE PpEHICHUS 3aJadyd pPe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, OIICHUBATh MPHOOPETEHHBIA OIIBIT;

OCYIICCTBIISITH II€JICHANIPABICHHBIM MOWCK TMEPEHOCa CPEJCTB M CIIOCOOOB
JeUCTBUSI B PO ECCHOHATBHYIO CPEY;

yYMETh MEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U MPAKTUYECKYIO O0JIaCTH
KU3HECATSIILHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJICH, NPE/JIaratbh OPUTHHAIBHBIC MOAXOABl M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTta c undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe yueOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JUTEpaType, OHOJIOTHUECKHX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH
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WH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM IPEACTABICHUS, KPUTHICCKU OLICHUBL S
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHAITh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4eOHBIX
3ajay;

pHOOPETaTh OIBIT KCIOIL30BaHKUS WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS Pa3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEJICTaBICHUS
Oouonornyeckoit nHpopManuu (cXeMbl, TpadUKH, THArPAMMBbI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4eCTBE CpEJACTBAa TMpu pabdoTe ¢
Ovonornyeckoil HMHpOpMaNUEl: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgJajieHue YHHBEPCAIbLHBIMI KOMMYHUKATUBHBIMH JI€/iCTBUSIMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX cpepax »KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WJIM TUCKYCCHU MO CYIIECTBY 00CYXaaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMKA JPYTHUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlui,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3TMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeJIbHOCTD:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHOW W WHIAWBHUIYaJIbHOU
paboTHI MpH PElIeHUH OUOJIOrHYeCKOr MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YieHa KOJJICKTHBA,
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NpUHUMATh LEIW  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH
KOOPJUHUPOBATh JEUCTBUA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHUW YYaCTHHUKOB, OOCYXAaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa MU KaXJOr0 YYAaCTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBAaTh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEAEHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBIISTH TBOPUYECTBO U BOOOPAKEHHUE, OBITHh HHUITUATUBHBIM.

OByajieHNe YHUBEPCAIBHBIMY PeryJATUBHBIMHU I€HiCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUW I1I€JIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBMSIX M MOCTYNKAX MO OTHOILICHUIO K >KMUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUX;

CaMOCTOSATEJIbHO ~ COCTABJIATh IUIAH pEIIeHUs MpoOieMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYALUsIM;

pacIMpsATh paMKH y4eOHOTO TIpeIMEeTa Ha OCHOBE JTMYHBIX MTPEIOYTECHUH;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIMPOKOW DJPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  pedIeKCMW KAk  OCO3HAHMS
COBEpIIAEMBbIX JEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHHWM, MCTOIb30BaTh MPUEMBI PEQIIEKCHH I OIICHKH CHUTYyalluu, BBIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATH PEIIEHUA IO HUX
CHIDKECHUIO;
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e TCILHOCTH;

3) npuHsATHE CeOsI M APYTUX:
MPUHUMATh ce0sl, TOHUMasi CBOM HEAOCTATKU U JOCTOMHCTBA;
OPUHUMATh MOTHBBI M apryMEHThl JPYIMX IIPU aHAIU3€ pe3yJbTaTOB
NEeATENbHOCTH;
IpU3HABATh CBOE IPABO U MPABO APYIHX HA OLIUOKY;
pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIMH APYTOTo YEI0BEKA.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHble pe3yabTaThl OCBOCHUS COJICPXKAHUS Y4eOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecreuyeHue
npodunbHoro  oOyueHus  oOydarommxcs  Ouonmorud. OHM  BKIIIOYAIOT:
crenuduyeckue i OMOJOTHN HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMA U TPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMPUMEHEHUIO B PA3JIMUHBIX yUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI TIO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECTe€ W POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB TPUPOABI W  pEUIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKJIAJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUEC CHUCTEMOH OMOJOTHYECKHX 3HAHWUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BENICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocomMHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBuioBa — o0 weHrpax
MHOTOOOpa3usi M  TPOUCXOXKICHUS  KYJIbTYPHBIX  pPACTCHMIA),  3aKOHBI
(emmHOOOpA3Hsi MOTOMKOB TMEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacieaoBaHuss ['. MeHzensa, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAMU HAyYHOI'O I[IO3HAHMS, HCMHOJb3yEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUAX KUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);
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YMEHHE BBIICIATh CYIIECTBCHHBIC PU3HAKH: BUPYCOB, KIETOK MPOKAPHO.
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpPraHOB pAaCTEHUH, >KMBOTHBIX, YEIOBEKa, MPOIECCOB IKUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHYECKUX
MpPOLIECCOB: 0OMeHa BeHlecTB (MeTaboaM3M), MpEeBpalleHUs] YHEPTruu, OpOKEeHMUS,
aBTOTPO(GHOTO U reTepoTpOPHOrOo TUIIOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3A,
MHTO3a, Mel03a, TaMeToTeHe3a, dMOpHOoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3KCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpPraHOMAAMH KICTKH H HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHEW W HMX (QYHKIUAMH, MEXKITY
OpraHaMd W CHCTEMaM{ OpraHOB y pAaCTCHHM, >KMBOTHBIX M YEJIOBEKA U HUX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OPraHoB W WX (QYHKIMSMH, MEXIy dSTanamu
oOMeHa BEelIeCTB, dTallaMH KIETOYHOTO IUKJIA W )KU3HCHHBIX IIUKJIOB OPTraHU3MOB,
dTamaMu AMOPHUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM WU (EHOTHIIOM, (PEHOTHIIOM U
(dakTopamu cpeqpl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYHUTEIbHBIC NMPU3HAKH KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJNbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTrHYEeCKUe 3a/1a4H, BBIABIATh IPUUNHHO-CIICICTBEHHBIE
CBSI3M MEXIY UCCIEAYEMbIMU OMOIOTMYECKUMH TIPOIECCAMU U SBJICHUSIMHU, JENaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYCHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIAThH
paBuia mpu padbore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX HKCIEPUMEHTAIHHBIMU
cpeacTBamu, (GopMyIUpysS Lelb HCCIEAOBaHUSA, aHAIM3UPOBATH IMOJyUYEHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4yacTBOBaThb B y4e€OHO-HCCIIEIOBATENIbCKONM paboTe Mo OHOIOTrHH,
HKOJIOTUM W METUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl HA  YYECHHYECKHX

KOH(EpEeHIIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE ACMEKTHl COBPEMEHHBIX HWCCIIEOBAHUN B
obmacti  OWONOTMM W MEIUIUHBI  (KJIOHUPOBaHUE,  HMCKYyCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHUE T'€HOMAa U CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);
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JESATENbHOCTH B 00JacTH OMOJIOTMH, MEAUIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUILEBOM MPOMBIIIIEHHOCTH, YINIYOJISATh MO3HABATEIIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B OpraHu3alusX CpPEIHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTHble pe3yabTaThl OCBOCHUsI ydeOHOro mpeamera «buonorus» B 11

Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTe€ M POJIU OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa, B TMO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH DKOJOTHYECKHUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIICHWH BOMPOCOB PALUOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BIIAJIETh CHUCTEMOM OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OmpeNesieHns] W TIOHUMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OMOJOTHYECKUX
TEPMUHOB M TOHATUN (BHUJ, PKOCUCTEMa, Ouocdepa), OMOJOTHYECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKas TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsSX W HampaBieHusx sBomtonnu, B.U. Bepraackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apopsimeBoro cxoacrsa K. M. bapa), mpaBuna (Munumyma 1O. Jlubuxa,
9KOJIOTMYECKON MHUpaMUJbl SHEpPruM), rumnoresbl (rumore3a «vupa PHK» V.
I'unGepra);

YyMEHUE  BIAJETh  OCHOBHBIMM  METOJAaMU  HAy4HOrO  IIO3HAHWUS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, HKCIEPUMEHT), CIOocOO0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BUJIOB, OHUOTrEOLIEHO30B,
PKOCUCTEM H OMocdepbl, CTAOWIM3UPYIONMIETO, ABUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT' O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIITUX CHJT SBOJIONUK HA TeHOGOH/I MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOWTaHUsl, YepeJOBaHUS HaIpaBICHUM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXIYy MPOLECCaMH 3SBOJIIOLNH,
JIBIKYIIUMU CUJIAMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMH PAa3JIUYHBIX SKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBbIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHAOB K Cpele OOMTaHMs, aOMOTHYECKUX M OHOTHUYECKHUX


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

KOMIIOHGHTOB ~ DKOCHCTEM, B3aHMOCBS3CH  OPTaHH3MOB B  COOOIICCTBAR
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME AapPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXPaHEHHsS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHE PeIlaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIACAYEMBIMU OMOJIOTHYECKUMH TIPOIECCAMU U SBJICHHUSAMHU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBINIOJHATE JIa0OpaTOpHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh X OKCICPUMEHTAIbHBIMH
cpencTBamMu, (GOpMYyIHpPYS IEeNb HCCIEAOBAaHUs, aHAIM3UPOBATH MOJYUYECHHBIC
PE3yJIBTATHI U JCNIaTh BHIBOJIBI;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIIENOBATEIbCKON paboTe Mo OMOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, NMPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HA  YYCHHUYCCKUX
KOH(epeHIIUsX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIECHUH KU3HU, YEIOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpPeaoTBpAICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BbIOOp Oyaymieil mpodeccruoHambHON
JESTEIBHOCTH B 00JACTH OMOJIOTHUH, SKOJIOTUHU, TIPUPOIOTIOIB30BaHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIbCKOIO0 XO35SHUCTBA, MHUIIEBOMN
POMBIIIEHHOCTH, YIAyOnsiTh TMO3HABaTEIbHBIM WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccun H  MPOJAOJIKEHHUE
OMOJIOrMYeCKOro 00pa3oBaHUs B OpraHMU3aAlMIX CpPeaHEro MpodeCCHOHAIBHOTO U
BBICIIIET'0 00Opa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne n/m Kontponbubie | IIpakruyeckue
NPorpaMmbI Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypcbl

buonorus kak Hayka

buonorus kak KOMIIEKCHas HayKa 1 Kak

4acTh COBPEMEHHOTO O0IIecTBa

Mup nipodeccuii: 3HAKOMCTBO C

npeanpustTusiMu Camapckon

obnactu: Camapckuit Gpuman

pexuid ¢ ®J1BT. CAMAPA 000

00O «Hectae Poccus», AO 1 "HECT/E POCCUA",

«Kpaii Kapapaii», 3A0 OKIMO 43902960

«Camapckuit 0yJI109HO-

KOHIUTEpCKuit komOuHaT», OAO

«Camapckuii xs1e603aBo1 Ne 5» u

AO «X11eb»

JKuBble cuCcTEMBI U UX U3YUYEHHE 2

buonorus knetku Crcny: Camapckutii
Mup npodeccuii: 1.Camapckuit rOCYAAPCTBEHHbIN
roCyIapCTBEHHBIN COLMAIBHO- 2 0.5 counanbHo-
MeJarorn4ecKuii yHUBEPCUTET. nefarorvyeckuin
2.Camapckuii rocy1apCTBEHHbBIN YHUBEPCUTET;
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MEIUIIMHCKUN YHHBEPCUTET Camapckuit
rOCYAapCTBEHHbIN
MeaMLIMHCKNI
yHusepcutet - CamMYy
«®Pabpuka Kayecrea» —
NPOW3BOACTBO MACHbIX
4 XuMU4ecKasi OpraHu3aIus KISTKU 10 1 NPOAYKTOB
Mup npodeccuii: 'K «Pabpuka kauectay, nonydabpukaros,
Kosibac, AennKaTecos 1
KOHAWMTEPCKUX M3aeuit
5 CrpoeHue 1 pyHKUINHU KIETKH 8 2
6 OOMeEH BEIIeCTB M MPEBpaIleHUE YHEPTHUH B 9 1
KJIETKE
7 Hacnencrsennas undopmariust u 9 05
peanu3aius e€ B KIeTKe '
8 JKW3HEHHBIN UK KIIETKA 6 1
9 Ctpoenue u pyHKIIMU OPraHU3MOB 17 15
10 Pa3MHOkeHNE U pa3BUTHE OPTAaHU3MOB 8 15
1 ['enetrka — HayKa 0 HaCJIEICTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
buoTexHonorus u cuHTEeTUYECKasi OMOIOTHS
. AkumnoHepHoe obuecTso
16 Mup npodeccuii: 3HaKOMCTBO € 4
Tonbattnasor
npeanpustuem TOJIBATTUA3OT -
17 PesepBHOE BpeMs 1
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OBIIEE KOJIMYECTBO YACOB 110 ITPOITPAMME

102

13
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11 KUIIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne n/m Kontponbubie | IlpakTnuyeckue
NMPOrpaMMbI Bcero oOpa3oBare/IbHbIE
padoTbI padoThI
pecypchbl
1 3apoKICHNE U Pa3BUTHE IBOJTIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Mukpo3Boironus 1 €€ pe3ysbTaThl 14 2
MaxpoaBostonus 1 €€ pe3yibTaThl 6
[TpoucxoxIeHNE ¥ pa3BUTHE )KU3HH HA
4 p A p 15 1.5
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOTIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHW3MOB ¥ HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 OpraHu3Msbl U cpeia OOUTaHHs 15
8 DKOJIOTHS BUJOB U TOMYJISIITHI 0.5
DKoJ0rHs Co00IIeCTB. DKOJIOTUUECKUE
9 . 12 0.5
CUCTEMBI
10 buocdepa — rmobdanpHas skocucTemMa
11 UenoBek 1 OKpy»Karolias cpeia
12 PeszepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 0 7.5
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoabnbie | Ilpakruyeckue dp
n/n Bceero HU3y4YeHUst o0pa3oBarejibHbIE
padoThI padoThI
pecypchbl
buonorus kak KOMIIEKCHAsI HayKa U Kak
4acTh COBPEMEHHOT0 O0IIecTBa
Mup npodeccuii: 3HaKOMCTBO C
npeanpustusimu CamapcKoit
obnactu: Camapckuii pumman
ONBI. CAMAPA
00O «Hectne Poccus», AO ) 000 "HECT/IE
«Kpait Kapasait», 3A0 POCCKA", OKMNO
. 43902960
«Camapckuii Oyso4yHo-
KOHIUTEpCKuit koMOuHaT», OAO
«Camapckuii xae603aBo Ne 5» u
AO «X1eb»
JKuBrBIle cucTeMBI U UX CBOICTBA
VYpoBHeBast opranu3anus KUBbIX CUCTEM
Hcropust OTKPBITHS U U3YUEHUS KIETKH. 1
Kiierounas teopust
. . Crcny: Camapckui
MeToabl MOJIEKYISIPHOW U KJIETOUHOM .
1 0.5 rocyapcrBeHHbI

6uonoruu. [Ipakruueckas padora

counanbHoO-
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«V3yueHne MeToI0B KJIIETOYHOM OUOJIOTHH
(xpomarorpadusi, snexrpodopes,
Qg depeHIranbHOe IEHTPU (YT UpOBaHHE,
[T1IP)»
Mup npodeccuii: 1.Camapckuit
rOCYJAapCTBEHHBIN COLMAIBHO-

o Py
neaarorm4eckumii
YHUBEPCUTET;
Camapckuit
roCyAapCTBEHHbI M
MEANLMNHCKUMN
YHUBEPCUTET -

MeIarOru4eCKnil yHUBEPCUTET. CamlrMmy
2.Camapckuii rocy1apCTBEHHBIN
MEIUIMHCKUN YHUBEPCUTET
«Pabpuka
KayectBa» —

XUMHUYECKUH COCTaB KJIETKU. Mup
npodeccuii: Mup npodeccuii: 'K «Dabpuka
KayecTBay,

npon3soAacTeo
MACHbBIX MPOAYKTOB,

nosaydabpurKaTos,

Konbac,

AeNINKaTecos “
KOHANTEPCKUX

o

n3genmun

MuHepabHbI€ BEIleCTBa KIETKH, NX
OHMOJIOTHYECKast POJIb.

Mup nipodeccuii: 3HaKOMCTBO €
npeanpustuem TOJIBATTUA3ZOT

AKUMOHEpHOoe

06uecTBo
TonbATTHMA30T

Opranuyeckue BelecTBa KIeTKH — OeIKH.
JlaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB ¢ IOMOIIBIO0 KAUeCTBEHHBIX
peaxkuuin»

0.5

CaoiicTBa, Knaccudukarys 1 QyHKIUH
0enkoB
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OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHN —

10
YIJIEBObI

1 Opranuyeckue BelecTBa KIETKH —

JIUTTU TG
Hyxneunossie kucnortsl. JIHK n PHK.

12 JlabopaTtopHnas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCJIOT, BBIICTICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOB»

13 Crpoenue u pynkuuu AT®. [lpyrue
nykineosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Meto bt
TCHOMHUKH, TPAHCKPUTITOMHKH, IIPOTCOMUKH

15 MeTompl CTPYKTYPHOM OHOJIOTHN

16 Tuner knerok. [IpokapuoTndeckas KieTka
CtpoeHne 3yKapuOTHYECKOM KIIETKH.

17 [IpakTuyeckas padora «3ydeHue CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapaT KJICTKH
OnHoMeMOpaHHbIE OPraHOU/ B KIIETKH.

19 [IpakTuueckas pabora «3ydeHue 05
JIBMOYKEHUS LIUTOILIa3Mbl B PACTUTENBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHPUH, TuTacTUAbL. JlabopartopHas 05
pabota «/ccrnenoBanue mia3mMoinsa u '
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHoOU/Ibl KIETKH

22 Crpoenue u GyHKIMH s71pa
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23

CpaBHUTEIbHAS XapaKTEPUCTHKA KIICTOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIIETOK Pa3IMYHbIX
OpPraHU3MOBY

0.5

24

AcCCUMWITSIINAS ¥ IUCCUMMIISIIIS — JIBE
CTOpOHBI MeTabonmm3ma. Turel oOMeHa
BemiecTB. JJaboparopnas padota
«M3yueHne KaTaJIuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMHIIa3bl U
KaTajasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PacTUTENIBHBIX U )KUBOTHBIX KJIETKaX)

0.5

26

benku-akTuBaTOpHI U OCITKHU-UHTHOUTOPHI

27

ABTOTpOGHBIN TUIT 0OMEHA BEIIIECTB

28

dotocunTe’

29

XemocuHTe3. JJaboparopras pabora
«CpaBHeHHe npo1ieccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AnHaspoOHbIe opraHu3Mbl. Busl OpoxeHus!.
JlabopaTopnas pabota «CpaBHeHUE
MPOLIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIE OpraHU3MbIL. DTambl
HHEPreTHYECKOro oOMeHa

32

DHeprus MEMOPaHHOTO TPaMEHTa
npoToHoB. Cunte3 AT®: paboTa
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nporoHHoU AT®-cunTasbl

33 Peakiiun MaTpU4YHOTO CHHTE3a
34 Tpanckpunuus — matpudsbii cuate3 PHK
35 Tpaucnsus u e€ ransl
36 KoaupoBanue aMmuHOKUCIOT. Posb
pubocom B OnocuHTe3€e Oenka
37 Opranuzanus reHomMa y IpoKapuoT ’
JYKapuoT
38 MoseKynsipHbIe MEXaHU3MBI DKCIIPECCHU
TeHOB Y DYKapuoT
Bupycsl — BHEKJIETOYHBIE ()OPMBI )KH3HU U
39 obOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3naHue MOAETH BUPYCa»
40 BupycHbie 3a001eBaHus yenoBeka,
YKUBOTHBIX, PACTCHHI
41 Hanorexaosorny B OMOJIOTHHA U MEQUIIUHE
42 JKU3HEHHBIN UK KIIETKA
43 Martpuusnslii cuate3 JJTHK
Xpomocowmsl. JTaboparopHas pabora
44 «M3ydeHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KIETKH — MHUTO3
Tunes! knetok. KapuokuHes u IUTOKUHES.
46 JIaGopartopHas pabora «HaOmonenue 05
MUTO32 B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpPOTIpENapaTax)»
47 Perynsius >KU3HEHHOTO KA KIETOK
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48

OpranusMm Kak eIMHOE LIe10e

Tkanu pactenmii. JlabopatopHas paborta

49 . - 0.5
«3yueHne TKaHeH pacTeHHID
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 Jlabopatopnas padota «3yueHue Tkanen 0.5
KUBOTHBIX)
Opransl. Cuctemsl opraHos. JlabopaTopHast

o1 pabota «M3yueHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBI>KEHUE OPTaHI3MOB

54 [Intanne oprann3MoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cucrema 4eoBeka

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX
YeoBeKa

58 TpaHCHOPT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas crcTeMa ro3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brigenenue y opranuzMoB

61 3amura y Opranu3mMoB

62 NMMyHHas cuctema 4enoBeka

63 PaznipakuMocCTh U perymsius y
OpraHu3MOB

64 I'ymopanbHas perymsius u SHAOKPUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA
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65

®opMbl pa3MHOKEHUSI OPraHU3MOB

66

[TosoBOE pazMHOKEHHE

67

Meiios

68

I'amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopHas pabota
«M3yueHune cTpoeHMs MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIIpenaparax»

0.5

69

NuauBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3akiiajika OpraHoB ¥ TKaHEH U3
3ap01151n1e1351x JINCTKOB

71

Poctu Pa3BUTHUC )KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHHE
MIPU3HAKOB CXOJICTBA 3aPOIbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHoOXeHuE U pa3BUTHE PACTECHU.
JlabopaTopnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHHA U pa3BUTHA
TCHCTUKHU KaK HAYKH

74

OcHOBHBIE IOHATHUS U CUMBOJIbI T€HETHKH.
JlaGoparopnas padota «Jlpo3oduia kak
00BEKT F€HETUYCCKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas padoTa
"N3yueHue pe3ynbTaToB MOHOTUOPHTHOTO
CKpeLIMBaHus y Jpo30dusl"

0.5
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HI/ITOHOFI/I‘-IGCKI/IC OCHOBBI MOHOFHGpI/I[[HOFO

76 1
CKpEIUBaHUS
77 Ananmmsupyroniee ckpemuBanue. Hermomnoe 1
JOMUHUPOBAHHE
JluruOpuiHOE CKpeIBaHue.
78 [Tpaktuueckas padota «13yyenue 1 05
PEe3yaBTATOB JUTHOPUTHOTO CKPEITMBAHUS
y ApO30(HITBI
79 [{uTonmoruueckue OCHOBBI JTUTHOPHUTHOTO 1
CKpEIUBAHUS
80 CrerieHHOE HaclleZIOBaHHUE TTPU3HAKOB 1
81 XpoMOCOMHasi TEOPUSI HACIEACTBEHHOCTH 1
82 ['enernka mosa 1
83 T'eHoTun Kak 11e10CcTHASA CHCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 M3MenunBoCTh IpU3HAKOB. Bupl 1
H3MEHYMBOCTHU
86 MoaudukanroHHast U3MEHUYNBOCTh 1
BapuatnmoHHbI# psi v BaprallMOHHAs
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapualMOHHOTO pssia U
BApUALMOHHON KPUBOW»
a8 I'eHOTHIIMYECKAS H3MEHUNBOCTb. 1
KomOuHaTBHAsE K3MEHYHUBOCTD
89 MyranmoHHasi U3MEHUYUBOCTb. 1 0.5
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[Ipakruueckas padora «Myrtanuu y
Ip030(huiIBl (HAa TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTALIMOHHOI'O IIpoIecca.
OnureHeTHKa 1 SIUr€HOMUKA

91

I'enernka yenoseka. [Ipakruyeckas paborta
«CocTaBiieHHE U aHATIN3 POJIOCIOBHOI

0.5

92

Meto bl MEIUITUHCKON T€HETUKHI

93

3HaueHne MeIUIIMHCKON T€HETUKH B
Hpe)IOTBpaIlIeHI/H/I " JICUCHHUHU I'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHEBIE IIOHATHUS CCJICKIINHU.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PAaCTEHUH U IOPOJI JOMAITHIX
YKHBOTHBIX)

0.5

95

MeTop! CeNEeKITMOHHOM pabOTHI.
JlaGoparopnas pabota «/3ydeHrne MeTo10B
CEJICKITUU PaCTCHUI

0.5

96

JloCTr>KEeHUS CEJIEKIIMU PACTEHUM 1
)KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTCHHI»

97

CoxpaHeHHe, HU3YUCHHUEC U UCIIOJIb30BAHUC
TCHCTUYCCKUX PECCYPCOB

98

buoTtexHonorusa kak HayKa 1 OTpacCilb
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HAIPABJICHUS CHHTETUUCCKON
OHOJIOTHH
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100 XpOMOCOMHAsI U TeHHASI MHKCHEPHS 1
101 MenunuHckre OUOTEXHOJIOTHI 1
102 PesepBHb1i ypok. [loBTOpEHME, 1
00o01mIenne, cucTeMaTH3aus 3HaHUK
OBULIEE KOJIMYECTBO YACOB I1
- CTBOHACOBIIO 102 13.5

[TPOTPAMME
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11 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/m Tema ypora Bcero Konrpoxbrbie | Ipairirieckite H3y4YeHus | oOpa3oBaTe/bHbIE
padoTbI padoThI pecypen
1 OpoonmonHas Teopus Y. JlapBuHa 1
5 JIBM>KyIIH€ CUITBI SBOJTIOLIMM BUIOB 110 Y. 1
JapBuny
3 Bboprba 3a cymecTBoBaHuE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DOopMHUPOBAHNE CUHTETHYECKOW TEOPHH 1
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLHUS U MAKPOIBOJIOIHS
6 [omynsauus — sneMeHTapHas eAMHUIA 1
ABOJIIOLIUU
3aKOH reHeTU4ecKoro pasHoBecus JIx.
7 Xapau, B. BaiinOepra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eit 0THOTO BUIA»
8 DOnemMeHTapHbIe (DAKTOPHI SBOITIOIUN 1
9 D¢ ekt ocHoBaTens. Dpdexrt 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanuu. M30msmmun nomnyIisiui: 1
reorpaduueckasi, Ouojgoruueckas
11 EctecTBeHHBII 0TOOP — HaNpaBIIAIOLIHHA 1

(baxTop 3BONIOLUN
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12

[TonoBoit oTOOP

13

[Tprcnoco6neHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOLUH.
Jlabopatopnas pabdora «3yueHue
apoMop(}030B 1 HIMOATANITAIINH Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnoco6iIeHnii y OpraHu3MoB:

Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXUMUYECKHUE, IIOBEJCHYCCKUE.
JlaGopatopnas padota «I[Ipucnocobnenus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PAZHOCTHY

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JlaGoparopnas pabota «CpaBHEHHE BUIOB
0 MOP(OJIOTHIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buaa

17

BunoobpazoBanue kak pe3yabTaT
MUKPO3BOJIIOLUI

18

CBs3b MHUKPOSBOJJIOIUHA U SITUACMHOJIOT N

19

MaKpOSBOJ'IIOHI/ISI. ITanmeonTomoruyeckue
MCTOJbI U3YUCHUS SBOJIFOIUN

20

Enoreorpa(bnqecme MCTOIbI U3YUCHUS
3BOJIFOIIMH

21

3M6pnonornqecme " CPABHUTCIIBHO-
MOp(bOJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHUA
OBOJIFOITNH

22

MOJ'IGKYJ'IHPHO-FCHCTI/I‘-IGCKI/IG,
OMOXMMUYECKHE U MATEMAaTHUCCKHE
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MCTOJbI U3YUCHUA 3BOJJIIOLUN

23 OO01mre 3aKOHOMEPHOCTH 3BOJTFOIHN

24 AnanrtuBHas paauanus. HepaBHoMepHOCTD
TEMIIOB ABOJIIOIMH

o5 HaydHbie runoTessl MpONCX0K ICHHS
KU3HU Ha 3emiie

%6 JloHaydHBIE TIPENICTABICHUS O 3aPOKICHUT
KHU3HU

7 OCHOBHBIE 3TaIbl HEOPraHUYECKON
SBOJTFOIIAN

28 I'umore3sl 3aposKICHHS )KU3HU
Hcropus 3emim 1 METO/IBI €€ U3yYEHUS.

29 JlabopaTtopHnas pabota «M3yuenue u 05
OIMCAHUE UCKOIMAEMbIX OCTATKOB APEBHUX '
OpraH13MOB»

30 HauanbHble 3Tansl OpraHuyeckoi
9BOJIIOLIUU

31 DBOJIIOIHS YKapHOT
OCHOBHBIE FTaIlbl IBOJIIOLUU

32 pacturenbHoro mupa. Ilpakruyeckas 05
pabora «M3yyenue ocobeHHOCTEN '
CTPOEHHUS PACTEHUI pa3HbIX OTAEIOB

33 OCHOBHBIE ATaIbl BOJIIOLMH )KUBOTHOTO
MHpa
DBOIOIMS )KUBOTHBIX. [IpakTHyeckas

34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TIO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe xu3HN Ha 3emiie 10 3paM U
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nepuoam

DAaCCOBHC]HﬂMHpaHHH-——SKOHOFHHCCKHC

36 KPHU3UCHI TIPOIILIOTO

37 CoBpeMeHHbIN 3KOJI0IHYECKUI KPU3UC, Er0
0COOEHHOCTH

38 CoBpemeHHast ccTeMa OpraHHYeCcKOTO
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHYECKHIE TPYIIITHI
OpraHm3MOB

40 AHTPOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTne npencraBnenmii o
MIPOUCXOKICHNUHN YeIOBEKa
Mecto 4enoBeka B cucTeMe
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKelleTa YeI0BeKa, CBSI3aHHBIX C
MIPSIMOXO0KICHHEM)»

43 JIBIKYIIIME CHUITBI aHTPOIIOTeHE3a

44 CooTtHolieHne OHOJIOTMYECKUX U
COLIMATBHBIX (JaKTOPOB B aHTPOTIOTEHE3e

45 OcHOBHBIE CTaIUU aHTPOTIOTeHE3a

46 [TaneoreHeTrka 1 najaeoreHOMUKA

47 DBOJTIONNUS COBPEMEHHOT'O YeJIOBEKa
Yenoseueckue packl. [IpakTuueckas

48 pabora «3ydueHne IKOI0THIeCKUX 0.5
a/IanTanui 4eJIoBeKay

49 MeX M CIUITITMHAPHBIE METOIbI

AHTPOIIOJIOTUN
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50 3apokIeHne U pa3BUTUE IKOJIOTHU 1
Merto et sxkonorun. JlaboparopHas padora

o1 «M3ydyeHne MeTo/10B 3KOJIOTUYECKUX 1 0.5
HCCIEI0OBAaHUIN

59 3HaueHNe YKOJIOTHUECKUX 3HAHUN TS 1
9eoBeKa

53 Okonorndeckue HakTopbl 1
Abuotnueckue gaxtopsl. CBET Kak

54 skoJoruueckuit paxrop. JlaboparopHas 1 05
pabota «BblsiBIeHHE TpUCTIOCOOIEHUI '
OPraHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue gaxropsl. Temneparypa
KaK KOJOTUYECKUHA (PaKTop.

55 JlaboparopHas pabota «BrlsBiieHue 1 0.5
MIPUCTIOCOOJICHUH OPTaHU3MOB K BITUSTHUIO
TEMITEPaTYpPhD»
Abunotnueckue dakropsl. BinakHOCTh Kak

56 sKoJIorn4eckuil aktop. JlaboparopHas 1 05
paboTa «AHATOMUYECKHUE 0COOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS

57 Cpenbl 0OuTaHUs OPraHU3MOB 1

58 buonorudeckue puTMbI 1

59 JKuznennsie GopMBbI OPraHU3MOB 1

60 buoTtnueckue Gakropsl 1
3HayeHne OMOTHYECKHX B3aUMOJICHCTBUI

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B CpEJE 1
obutaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
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MomyJrsinun

OcHOBHBIC IOKA3ATCIU TOIMYJIALIUN:

63 YUCIICHHOCTb, TUIOTHOCTh, BO3pACTHAS
MOJIOBAsi CTPYKTYpa
OCHOBHBIE IOKA3aTEIHU MTOMYJISIIHH:

64 POKAAEMOCTD, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALHH

65 DKoJIoTHYECKast CTPYKTYpa OMYJIISIUT

66 JlmHaMuKa MOMYIISIIUN U €€ PEryIsIns

67 KpuBbie pocTa 4iCIIEHHOCTH ITOMYJISIITHAH.
KpuBbie BEDKHBAHHS
OKoJIornuecKas HUIlla BUIA.

68 Jlabopatopnas pabora «[IpucnocobneHus 0.5
CEMsSIH PaCTEHHH K PacCEIICHUIO

69 Bua kak cucrema momyssiiui

70 3aKOHOMEPHOCTH MTOBEJICHUSI K MUTPAIAA
KHBOTHBIX

71 Coo00111ecTBO OpraHu3MOB — OHOIICHO3

72 JKocHucTeMa KaK OTKPBITasi CHCTeMa

73 KpyroBopoT BEIIeCTB ¥ MOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHBIE ITOKA3aTEIN SKOCUCTEMbI

75 DKOJIOTHYECKUE MTUPAMU/IBI

76 N3menenust cooOI11ecTB — CYKIECCHH

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
03ep ¥ peK. IKOCUCTEMBI MOPE 1 OKEaHOB

78 [IpupoaHbIe IKOCUCTEMBL. DKOCUCTEMBI
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TYHJIP, JIECOB, CTEIIEH, IIyCTbIHb

79 AHTpPOTIOT€HHBIE IKOCHUCTEMBI

80 YpboakocucreMsl. [IpakTudeckast pabota 05
«M3ydenue u onmcanue ypoo3KOCHCTEMbD) '
3aKOHOMEPHOCTH (HOPMHUPOBAHHMS

81 OCHOBHBIX B3aMMO/JICICTBHI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arps3HEHUN

82 pa3HBIX THUIIOB Ha CYyOOPTaHW3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — oOuieruianerapHas 0601049Ka
3emsn

84 VYuenue B. . Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
orochepsr

36 KpyroBopoTs! BeecTs u
OMOre0XNMHUYECKHE LIUKIIbI

87 3oHanpHOCTH OMoCchepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBocTh Ouochepst

89 DKOJIOrHYEeCKUE KPU3UCHI M UX IPUYMHBI

90 BosneiicTBue uenoseka Ha Ouochepy

o1 AHTpONOTreHHOE BO3/IelicTBHE Ha
PaCTUTEIbHBIN U )KUBOTHBIM MUD

92 Oxpana npupoasl

93 OCHOBHBIE IPUHIIHIIBI YCTOWIUBOTO
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Pa3sBUTHUA YCTIOBCUYCCTBA U IPHUPO AbL

PannonansHo€ npupo0ob30BaHue U

94 COXpaHEeHHE OMOJIOTUYECKOTO 1
pa3zHooOpa3us 3emim

95 O}io6mem&e 1o Teme « MUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

9% 0"606HICHI/I6 1o Teme «MaKkpo3BOIIOLUS U 1
e€ pe3yabTaThD»

97 O606menue mo teme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU HA 3EMIIE»

08 O606menue no reme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O6o00menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6o06menue mo reme «OpraHu3Mbl B cpejia 1
oOuTaHUs»

101 O606HleHIfe 110 TeMe «DKOJIOTHUA BUIOB U 1
TIOTTYJISIITHIA

102 O606menue o reme «brocdepa — 1
ryi00aIbHAsT SIKOCUCTEMa))

OBIIEE KOJIMYECTBO HACOB I1O 102 75

I[TPOTPAMME
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YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- AO "U3natensctBo "lIpoceemenue”, 2023. .b.Aradonos, B.1.CuBormnaszos,

buonorus (6a30Bsiif 1 yrayonennslil yposHu), 10 knacc. OOO "Ipoda", 2021;

AO "U3zparensctBo "lIpoceemenue"”, 2023. N.b.Aradgonos, B.1.CuBormnasos,

buonorus (6a3oBblii u yriaybnennsiii ypoBHu), 11 kimacc. OO0 "Ipoda", 2021,

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tadnauiiax IKCMO
Mockga. 2012 1

I'. U. Jlepuep. buonorus. [Tonnblii cipaBoYHUK 1151 TOATOTOBKU K E T D, M.
Actpensb 2012 T

I'otoBumcs k EI'D. O6mras 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KOHTpoJIbHBIE U3MEPHUTEIIbHBIE MaTepraibl M
IIpocsemienue 2012 r

N.P. MyxamemkanoB. Mactepckast yautens « TecTsl, 3aueTsl, 6smmonpocs 10-
11 kmace» M «BAKO» 2007 r

Oo6iast ouonorus: Yueonuk / ITox pen. Koncrantunosa B.M.. - M.: Academia,
2018. - 704 c.

Boponmos, H.H. buonorus. O6mas 6uomorus. 10-11 knacesl: Y4eOHHUK AJ1s

o01ieo0pa3oBaTebHBIX yupexkaeHuii: bazossiii ypoBenbs / H.H. BopoHmos. - M.

IIpocs., 2022. - 304 c.
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Jeitma-Cruonunkas, M.A. O611ast 1 CAaHUTapHAS MUKPOOHOJIOTUS C TEXHUKON s>

MUKpPOOHOJOTMYECKUX UCCIeloBaHu: YueOHoe nocodue / M. A. Jleiima-
Cuonunkas. - CI16.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas TeTpaap no obmieit 6nonoruu: 10-11 kiacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Mycraduna, B.. CuBornazosa, H.M. Uepnosoii "O061mas
ouomnorusi. 10-11 xnacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.H.
Cusornasos. - M.: Dk3amen, 2. - 157 C.

T A JloBkosa. [Toaroroska k onmuminazgam 1o ouosnornu 8-11 kimaccos. M

Atipuc-tipecc 2011

A.1O0.Nonnesa. A.B.Topranos. buonorus B cxemax u tadauiiax IKCMO
Mocksa. 2012 T

I'. U. Jlepuep. buonorus. [TonHbli cipaBoYHUK 1151 TOATOTOBKHM K E " 9. M.
Actpensb 2012 T

I'otoBumcs xk EI'D. O6mras 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KoHTpoiabHbIE H3MEpUTENbHBIC MaTepuaibl M
IIpocemienue 2012 r

N.P. MyxamemkanoB. Mactepckast yautens « TecTsl, 3aueTsl, osmmonpocs 10-
11 kmace» M «BAKO» 2007 r

O6ias ouonorus: Yueonuk / ITox pea. Koncrantunosa B.M.. - M.: Academia,

2018. - 704 c.
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Boponuos, H.H. buosnorus. O0mas 6uonorus. 10-11 knaccel: YueOHuUK 1st
o011e00pa3oBaTeIbHBIX yupexaeHuii: ba3zossiii yposenb / H.H. BopoHiios. - M.
IIpocs., 2022. - 304 c.

Heitma-Cuonnnkas, M.A. O01as u canutapHasi MUKpOOHOJIOTUS C TEXHUKOM
MUKpPOOHOJIOTMYECKUX HccleloBaHui: YueOHoe nocodue / M. A. Jleitma-
Cuonunkas. - CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas Tetpaar no obmieit 6nonoruu: 10-11 kinacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Mycradguna, B.. Cusornazosa, H.M. Uepnosoii "OO0uias
ouomnorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kymaes, B.1.
CuBornasos. - M.: Dk3amen, 2. - 157 C.

T A Jloskosa. [Tonroroska k oxuminazgam 1o ouosnornu 8-11 kimaccos. M
Aiipuc-ipecc 2011
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
www.informika.ru - saexrponnsiii yueonuk "bruonorus" (ep. 2.0 - 2000) u3
rukia "O0yuatronue YHIUKIIoneIun" . - YueOHbIN Kypc, KOHTPOJIbHBIE BOITPOCHI.
(Kak nonb3oBatbes - cM. "[lomomis".)
www.college.ru - pazmen "OtkpeiToro komuiemka" mo buonornu. YueOHuK,
moxaenu, On-line TeCTHI, yYUTEITIO.
www.skeletos.zharko.ru - "OnopHo-aBuraTenabHas cucTeMa yeloBeka.
OO0pazoBatenbHBIN caiT o peameTy buonorus, kype Uenosek. Ctpoenue

ckeneTa. Meimednas cuctema. Kak 3to padotaet. [IpunoskeHus: 2 CKeEeTHBIX


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

SHITUKJIOTICIUN; IJIS1 YUUTENIS - YPOKH, JIAOOPATOPHBIE, 6 TECTOB C OTBETAMH.
www.biodan.narod.ru - "buo/lan" - buosorus ot lauel. HoBocTr 1 0030p6I 110
ouonoruu, sxonoruu. [Ipodiems! u Teopuu. EcTh TeMaTHueckue BBITYCKH,
¢doTtoranepeu, bMorpa@uu BEIMKUX YUEHBIX, CIEICIOBAPb.
www.bio.lseptember.ru - st yaureneii " uny Ha ypok buosoruun". Crathu no:
boranwnke, 3oomorun, buonoruu - Uenosek, OO11eh OMOJIOTHH, DKOJOTHH.
www.bio.1lseptember.ru - razera "buosnorus" (MeX1y BEIXOAOM OYEPEIHOTO
HOMEpa ra3eThl M MOSBICHUEM ITOJTHOTEKCTOBOW BEpCUU HOMEPA HA CalTe
YCTaHOBJICH I'OI0BO HHTEPBa)

www.kozlenkoa.narod.ru - Dtor caiit Koznenko A.T". - npenogaBatens u aist
npernojaBaTenel, s TeX, KTO YYUTCS CaM U YUYUT JPYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTUH, XUMUH, IPYTUM MPEIMETaM - C IOMOIIIBIO
KoMmIbtoTepa u UHTEepHeT.

WWW.NSU.ru buonorust B Borpocax u 0TBETax - ydeHble HOBOCUOUPCKOTO
AxazieMropojika OTBE€4aroT Ha BOMPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pazagen "buosnorus" HoBocubupckoit 06pa3oBaTebHON CETH.
[TonGopka MaTepraioB M CCHUIOK (MIPOTPaMMBbI, TPOEKTHI, MATEPUANBI Y YPOKY,
aOUTYpHEHTY).

www.nrc.edu.ru - "brosiormueckas kKapTuHa MUpa" - pa3aeit 3EKTPOHHOTO
yaeOHnKa "KoHmenumu coBpeMeHHOro ectectBo3Hanus'". Konnenun
IPOUCXOXKIEHUS KU3HU U Teopun dBorouu. (Ilepexon mo cepiike BHU3Y

"anee...".)
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www.floranimal.ru - "FLORANIMAL - pactrenus u xuBoTHbIe" Kak
sunukonenus. (O6veM nHpopmanuu BrevatiseT.) BeiopaTs OykBy, OTKpOETCS
CTpaHHMIIA ¢ IBYMS OOJIBIITMMH KOJIOHKaMH Ha3BaHWi: PacTtenus u JXuBoTHbIe.
Bri6upaeM 1o Ha3BaHUIO - OTKPHIBACTCS ONMMCaHUE U (HOTO.

www.filin.vn.ua - "®unuH" - WUTFOCTPUPOBAHHAS SHIIMKIJIOC NS )KUBOTHBIX. K
CO’KaJICHUIO HE BCe pa3fienbl roToBbl. Onucanus u potorpadum.
www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX IS IIKOJBHUKOB -
OIMCAaHWE OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [TonynspHast KHura AKUMYIIKHHA
N.N. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (poTorpaduil. -
www.bird.geoman.ru ITrumnel. [lonynspraas kaura Akumyinkuaa M. ¢
MHO>KE€CTBOM LIBETHBIX PUCYHKOB U (poTorpaduil.

www.animal.geoman.ru Mup xuBotHbIX. [TomysipHas KHUra AKUMYIIKHHA
N.N. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii.

fish.geoman.ru Pe16s1. MiutrocTpupoBaHHasT SHITUKIIONEAHS PHIO.
www.plant.geoman.ru - X)KXu3Hp pacTeHuil. 3aHUMATEIHHO O OOTAaHUKE.
bakrepuu. JlekapcTBEHHBIE pACTCHUS.

www.livt.net - aekTpoHHAas WILTIOCTpUpPOBaHHAS SHITUKIIoNeAus ""YKuBbIe
cymectsa". Knaccubukanus u ¢pororpaduu 6e3 Texcra.

www.hature.ok.ru - Peakue u ucuesaromue x)uBotHbeie Poccnu. Onucanus u

rojioca pCaKux KMBOTHBIX.
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www.bril2002.narod.ru - bruosorus st mkonbHUKOB. KpaTkas napopM. 1o
paznenam: O61ias 6uonorusi, boranuka, 3oonorus, Yenosexk.
www.festival.1september.ru - ®ectuBaib negarorndeckux uaen "OTKPBITHIHI
ypok" 2006 - 2007. Paznen "[IpenonaBanue 6uonorun" - 86 crareil.

www.charles-darwin.narod.ru - Yapns3 Jlapsun: Ouorpadus U KHUTH
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