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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo y4yeO6HOMY mpeamety "buonorus" (manmee - Ouojorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHUH (eiepanbHOil paboueil mporpaMmbl BOCTIUTAHHUSI.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTb». CornacHo mnojoxkenusmM @OI'OC COO npoduiabHbIe
yueOHbIe MPEeIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YpOBHE, SIBISIOTCA CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCCHOHANBHBIM U BRICIIUM 0Opa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTHX Yy4eOHBIX MPEJAMETOB [OJDKEH OBbITh OPUEHTUPOBAH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHON 00JIacTh HAy4yHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
Henu M 3ajavyax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOia€HHOM
YPOBHE, OlpeeseT o0s3aTeabHoe (MHBapUaHTHOE) TPEAMETHOE COJIEpKaHUE, €r0o
CTPYKTYPUpOBaHHE MO pa3fellaM M TeMaM, paclpeesieHHe I0 Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TpoIiecca,
BO3pPacCTHBIX OcCOOEHHOCTe oOywatomuxcsi. B mnporpamme 1o Ouonoruu
peann30BaH TMPUHIMI TMPEEMCTBEHHOCTH C HW3Y4YeHHUEM OWOJIOTHHM HAa YpPOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pa3BUTUE OUOJIOTMYECKUX  3HAHWI,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TPEACTaBICHUNH O 3M0pOBOM 00pasze >KH3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMme MO OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO mpeaMeTa
«buonorusiy B peammsaruu  TpeboBanuit PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEIAMETHBIM pe3yibTaTaM OOy4YeHUs U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
oOy4Jarommxcss MO OCBOCHHIO COJEpKaHUS OHOJOTUYECKOro 0Opa3oBaHMs Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha
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paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOW ¥ KJIETOYHOW OWOJIOTHH, YMOPUOJIOTHU W OUOJOTUU Pa3BUTHS,
TE€HETHKH, CEJICKIIMU, OMOTEXHOJIOTUU, YBOJIOIIMOHHOTO YUCHUS U IKOJIOTHH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaIOLIMXCS K IMOCJIEAYIOIIEMY IOJIYyYEHHUIO
Ouojornyeckoro  oOpa3oBaHMs B  By3aX W OpraHU3alMsAX  CPEIHEro
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAepkKaHUsl COCTABIISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3TH 3HaHUS TOIy4YarOT pa3BuTHE. Tak,
pacHIMpeHbl W YriIyOJieHbl OHMOJOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TTIOMCKOBOTO
Xapakrepa, KOTOpPblE MOYKHO HCHOJIb30BAaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYaAIOIIUMHUCS TPH U3YYEHHUH
(Gu3KKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

Crpyktypa mporpaMmbl 1o ydeOHOMY mnpeamety '"buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJbl K HW3YYEHHUIO OHOJIOrUU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu, IBOJIIOIIMK OPraHUYECKOI0 MHpa Ha 3eMJle,
COXpaHEeHHus1 OHMOJIOTMYECKOro pa3HooOpas3us I1iaHeTel. Tak, B 10 kiacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMOJIOTUH Pa3BUTHSI, TEHETUKU U CEJEKLHUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUA OOYydYaroIIUXcsi MO OOTaHUKE, 300JI0THH,
aHaToMuu, (Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTcsi 3BOJIOLMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOnpiii mnpeamer «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJaroMMHCs OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIIH,
OHMOLIEHO3a, 3KOCHCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX aCMIEKTaX OMOJOrHYeCKUX 3HaHUM. J[yis
pa3BUTUS U TOJACpXKaHUS HHTepeca oOydaroumxcs K OHOJIOTMM Hapsay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAHUU MPOTPAMMBI
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHMOJOTHH, BKJIAJ0OM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pEUICHHE BaKHEHIIIMX OMOJIOrMYECKHUX U 3KOJOTHUYECKUX POOIIeM.



Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriryO1EHHOM YpOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKMBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHe YMEHUil
UCIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeAeiaEéHHON 00JacTu
npodeccoHanbHON NEeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOr0 3aBeJIeHUs AJIsl IPOAOIKEHNS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHue 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIeUMBAETCsl PELIEHUEM CIIETYIOIINX 3aau:

OCBOEHHE O00YYAIOIIMMHUCSA CUCTEMbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHUOJOTrMYECKUX CHUCTEM (KJIEeTKa,
OpraHu3M, MONyJslus, BUA, OMOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHME OOy4YalIMXCd C METOJAaMH TMO3HAHUS >KUBOW MPUPOJIBI:
UCCJIeIOBAaTEIbCKUMH  METOJaMH  OMOJOTMYECKUX HayK (MOJIEKYJISApHOH H
KJIETOYHON OWOJOruM, HMOpPUOJIOTMM W OHOJOTMU Pa3BUTHS, TE€HETUKH W
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUS  OMOJIOTHYECKUX
UCCJIeIOBaHU B JabopaTtopum W B Tmpupoje (HaOmoJeHue, HN3MEpEeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS yYMEHHMSMHU: CaMOCTOATEIbHO  HaXOIWTh,
aHAJIM3UPOBAaTh M HCIOJb30BaTh OHUOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTMEN U CUMBOJIMKOM; YCTAaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM 4eJI0BEYECTBA; OLEHHUBATH IOCJIEACTBHS CBOEU JESATENBHOCTH IO
OTHONICHUIO K OKPYKAIOIIEH TPUPOAHONU cpenie, COOCTBEHHOMY 3J0POBBIO H
3IOPOBBI0  OKPY)KAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M COOMIOJATH  MEpHI
npodUIaKTUKY MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
obecrnieueHus: OE30MACHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BBIUYAMHBIX
CUTyallUsiX ~MPUPOJAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJICKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TpollecCeé 3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMHU
UCCIIEJOBAHUAMU B OHOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOJIOrMYECKOro UCCIIEI0BaHN, MIPOBEICHUS AKCIIEPUMEHTAIIBHBIX
UCCIIEJOBAHUMN, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJEIUPOBaHUS OMOIOTUYECKUX
00BEKTOB U TIPOIIECCOB;



BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJENbHBIM €€ 00BeKTaM U SIBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,
TeHETUYECKOM TPaMOTHOCTHU, OOIIeH KyJIbTypbl TOBEJACHUS B MPHUPOJEC;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0y4yalolmMMUCS ~ KOMIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUN (COONIOJICHUE TPaBWII TOBEJACHUS B TPHUPOAE, OXPaHBI
BUJIOB, dKOCHCTEM, OMOCGhepbl), COXpaHEHUU COOCTBEHHOTO 37I0POBbS U 310POBbBS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH KU3HEAEATENbHOCTH B YPE3BBIYAWHBIX CUTYyAIHUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHMe  YyCJIOBHMA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYAIOUTUMHUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVNBUAYATbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMH PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OMOJIOTMHU Ha yriayOJIeHHOM
YpOBHE cpeliHero ooiiero oopa3zoBanus, coctaiser 204 gaca: B 10 kiacce — 102
yaca (3 Jaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleo).

OT16op opraHu3alMoHHBIX (OPM, METOJIOB U CPEJACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro COoAep:KaHHs UM HANpaBIEHHOCTH Ha
NpOAODKEHNE OWOIOTMYECKOTO 00pa3oBaHUS B OpPraHHU3AIUSIX CpPETHETO
npo¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
ABIISIETCS TIPOBEJCHHUE JIAOOPATOPHBIX M MpaKkTHUYecKux pabor. Takxke ywactue
00y4aromuxcs B BHITIOJHEHUH TPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENSAETCS YYUTENeM Ha OCHOBE HUMEIOIINXCS
MaTEPHATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonoruu.  buonormyeckue HaAyKd M H3yd4aeMble UMH  TIPOOJIEMBL.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OuoJIoruu.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoioruei. 3HaueHUe OUOJIOTUM B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrtotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meuynukos, H.
. Baunog, H. B. Tumodeer-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTUMH HaykaMuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, MAUCKPETHOCTh M IEJIOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBIN, MOIMYJISLIUOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

N3yuenue xuBbIx cucteM. MeTonbsl Omosormdeckoil Hayku. HaOmionenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas runote3a. [lorstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux maHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM MaTepum», «YPOBHH OpraHU3AlUU KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jgabopaTopHoe  OOOpyJOBaHHME  UIsi  MPOBEIEHUSA
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopust (T. ILIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «IEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, anexrpodopes, muddepeHmanbHOe IEHTPUDYTHUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpPUTENs, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyasiuuv. MUHepalibHble BEIlleCTBa KJIETKU, MX OMoJIoruyeckas
poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamus — Oelkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.



VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rHAPOdOOHBIE cBOMCTBA. Knaccudukarus Tunuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hyxkneunossie kuciotel. JJHK u PHK. CrpoeHune HYKJIEMHOBBIX KHUCIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moliekysie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. Jpyeue nykneozuompugpocpamer (HT®D). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOM CTPYKTYphl OuOMoOsekyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, [dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun,
@. Conrep, C. [Ipy3unep.

Juarpammelr:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XUMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJIeKynbl BOIbD», «BemecrBa B coctaBe opraHusmMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCTKOB C TOMOIIHI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEUHOBBIX — KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00pa30BaHMSI KICTKH.



CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHHE DYKapUOTUYECKON KJIETKH.
[Mnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEHIECTB yYepe3 MIIa3MaTHYECKYyI0 MEMOpaHy: MacCUBHBIH
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). Ilomynmponurniaemocts meMOpaHbl. PabGoTa HaTpwuii-
KaJIMeBOr0 Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHON CTEHKU paCTeHU, TpuOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kiaeTku. OmHomMeMOpaHHBIE OpPraHOWABl KIETKH: JHJOIUIa3MaTHYecKas CeTh
(OIIC), anmapat I'oibKH, JTU30COMBI, UX CTpoeHHWE M (YHKIHUH. B3amMoOCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX  MeMOpaH. Imankuii  (arpaHysisipHbId)  SHIOMIIA3MAaTHYECKUI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopT
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIiX Ki1eToK. Knertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBI  KJIETKH:  MHTOXOHJPHUH,  ILIACTHJIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOMIACThI, XPOMOIUIACTHI, JIEMKOTUIACTHI BHICIIIUX PACTEHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KIIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AKkmuHosvie Mukpoguiamenmol. MBbIIEUHbIE — KIETKH.
AxmuHnosvie KomMnoneHmul HemvlueyHvlx Kiemok. MukporpyOouku. Kierounsrit
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /JlunHamuxa s0epHoll 00010uKku 6 mumose. Aoepnulil
Mpaucnopm.

Krnerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHWe CTpOEHHS KIETOK Pa3IMYHbIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass paGora  «M3ydeHue  JBWXKEHUS  IUTOIJIA3Mbl B
PaCTUTENbHBIX KIIETKaX.

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue kieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
NUSMEHMbl U NUSMEHMbL PeaKyUOHHO20 YyeHmpa. Ponap XJIOpOIIacToB B Ipouecce
¢dorocunreza. CBeroBas u TeMHOBas pa3pl. Pomoodvixarnue, Cz-, Cs- u CAM-munuvl
@omocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbBIX (PaKTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaueHHe (POTOCHHTE3A.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPpUPUITUPYIOIHE OaKTEepUH, >KeIe300aKTepuH, CEepoOaKTEpUH, BOJOPOJIHBIE
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpPraHu3MBl. Oranbl SHEPreTUYECKOro oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Ouepeusi memoOpanunozo epaduenma npomoros. Cunmes
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AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

[Toptpersr: Jx. Ilpuctnu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTropnass padora «l3ydyeHue  KaTaIUTUUECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUJIa3bl UIIU KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue 1poiieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacneacTBeHHOW nHPopManuu. ['eHeTnueckuil
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsius akTUBHOCTH I'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHennviil Yyuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKUBOTHbIX, pactenuit. CITN/, COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungopmamuxa: unmezpayus u ananus boavuwiux maccusos («bigdatay)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobsbl 00cmasku 1ekapcma.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHUYeCKU Koy, «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsiii 1uki, ero mnepuoabl W peryisiuusa. Hutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariouHbeli  HaboOpsl  XpoMocoM. ['oMonorumynesie Xxpomocombl. [lojoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASAIIME B HHX

npouecchl. Tunel Muto3a. KapuoknHe3 u UTOKMHE3. bHogornueckoe 3HaYeHUE
MHUTO3A.

Perynsiuust MUTOTHYECKOTO IMKIA KiIeTKH. [IporpamMmmupyemasi KieTouyHas
ruodesnp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAsI T€HOMHUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmunel 1 cxembl: <«OKWU3HEHHBIM LUK KIETKU», «Mwutosdyn, «CTpoeHue
xpomocomy, «Pemmmkanusa JJHK.

O06opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKa JTyKay.

JlabopaTropHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlabopaTtopHas padora «HabmroieHne MuTO3a B KJI€TKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHbBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOeHHOCTH  CTpPOEHUS U OJKU3HEACITENBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKJIETOYHBIE TPHUOBI, OJHOKIECTOYHBIC
BOJOPOCIH, APyTrHe NpoTUCThI. KOoJIOHManbHbIE OPraHU3MBI.
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B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: o0Opa3oBaTenbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GbYyHKIIUH ¥ pacroaoKeHus TKaHel B opraHax pacTeHUH.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (YHKIUNA U
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBbl M HACTUU. JIBMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorsomenue BOABI, YIJIEKUCIOIO Ta3a U
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue KUBOTHBIX. BHyTpHUMNOJIIOCTHOE U
BHYTPUKJIETOYHOE MuIleBapeHue. [IuTaHne mNMO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHM3MOB. [PaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBI NMO3BOHOYHBIX KUBOTHBIX. Pabota
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosnd. OpraHbl BblaeneHus. DPunbTpanus,
CeKpelusa U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OTHI OPTaHOB BBIICTICHUS.
CBsi3b MOJIOCTH T€JIa C KPOBEHOCHOM M BBLACIHUTENIBHON cucTemMaMu. Beijenenue y
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MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M WUCTHI MNPOCTEHIIMX. 3ammuTa Yy MHOTOKJIETOYHBIX PacCTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
rYMOpaJIbHbIH UMMYHUTET. BpoXIEHHBIH W TPUOOPETEHHBIM crerudUUecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Paznpaxxumocts ©  peryisiuMss |y  OpraHu3moB. Paznpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBbIE BEHIECTBA U NX 3HAYEHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIOLNOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. J[eMCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmupsl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIC
Bogopocnn», «bakrepum», «lIpocrenmmey», «Opranbl LBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHUue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue JNUCTOBOM MIACTUHKW», «TKaHM >XKUBOTHBIX», «CKEIET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CUCTEMA, «HepBHas cCuUCTEMa, «Koxay, «MpleyHas CUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurer»,  «Kuiieuynononoctusie», «CxeMa  NUTaHUS  PaCTEHU,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee CTpoeHHe 0kKAEBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema — nTuny, «HepBHas — cuctema
MIIEKOTIMTaroIuX», «HepBHas cucrema uenoBekay, «Pedexcy.

14



ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOXKHX, *KUBBIE HK3EMIUISIPbl KOMHATHBIX pAcTeHHM, repbapuu
pacTeHUN pas3HbBIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETBI
MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB MoJ IeHCTBUEM (PEpPMEHTOB, 000PYAOBaHUE JIJIs
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IBIXaTEJbHBIX JBUKEHUI, MOJIENI TOJIOBHOTO MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTtopnas paGora «/3yueHre OpraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmeno3a. [loBegenue xpomocoM B Meiiosze. Kpoccunrosep. buonornyeckuii cMpIca
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['ameTorenes y uBOTHBIX. [10510BBIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CtpoeHue
MOJIOBBIX KIJIETOK.

OmnofoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHUE KUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WNHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghocenez — 00na u3 2nauvix npooiem dIMOPUOIOCUU.
Konyenyus  mopghocenos u mooenu mopgoeenesa. Cramuum sMOpuoreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u HeoepmuHuposanuoe Opobnenue. brnacmyna, munvi
onacmyn. OCoOCHHOCTH JIPOOJICHHS MIICKOIMTAONINX. 3apOABIIICBBIC JIUCTKH
(racTpymsinus). 3akiaagKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumuoe
BIMSIHE 4YacTe pa3BUBAIOLIErOCs 3apojpliia (SMOpUOHANbHAS WHAYKLHSA).
3aknazka IUIAHA CTPOEHMS JKMBOTHOIO KAaK  PE3yJbTaT HEPapXUUYECKUX
B3aMMOJICHCTBUI TE€HOB. BimsHue Ha 5SMOpPHOHAIIBHOE pa3BUTHE Pa3TUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HempsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrm4yeckoe 3HAYEHHE MPSIMOr0 U HENPSAMOIO
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pa3BUTHUSA, UX PACIPOCTPAHEHHUE B Ipupohe. Tumbsl pocrta KUBOTHBIX. DakTophl
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [leprnoabl oHTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pactrenuil. ['ametodutr u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJI0JIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue M
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISALNNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabnuiel u cxembl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecronoro
pa3sMHOXKEHUsD», «Pa3MHOKEHHE XJIaMHJAOMOHAIb», «Pa3MHOMXEHHE SBIJIEHBI»,
«Pa3MHOXeHUe TUApbD, «Meio3», «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SIMIEKJIETKU U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsAMOE pa3Butue», «Pa3Burume wmainckoro xyka», «Pa3Burue capa”Humy,
«Pa3Butne mnArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CtpoeHne ceMsH OJHOJOJIbHBIX U JABYJOJBHBIX PACTEHUI», «KU3HEHHBIA LUK
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMaTO30U/I0B, MOJIEIb «L MK pa3BUTHS JISATYILIKW.

JlaGoparTopHasi padora «/3ydyeHue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckas padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUSI BBICIIMX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne @puza, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonemioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, AJbTECPHATUBHBIE IPU3HAKW, JOMUHAHTHBIA WU PELECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
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OcCHOBHBIE ~ METOJbI ~ T'€HETUKH: TUOPUIOJOTUYECKHM,  IMTOJIOTHYECKHUH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnass paGora «Jlpo3oduna kak OOBEKT TI'€HETUYECKUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MenHzaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokosieHus. [IpaBuno nomMmuuupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenue npu3HakoB pU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuupanue. TpeTuil 3akoH MeH1ens1 — 3aKOH HE3aBUCUMOTO
HACJIEJOBaHUsA  IPU3HAKOB. [uTonornyeckue  OCHOBbI  JUTHOPUAHOIO
CKpEILUBaHUA.

CuemnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJEJOBAaHWE TI'€HOB, HAPYLIEHHWE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHUS Toa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIMI M Te€TepOrameTHbId MOoJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBhe HeauleNbHbIX T'€HOB.
Kommnementapaocts. Onucras. [lonmnmepus.

'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKXke (PU3NOJIOTUYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIMA.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdeckue acmeKkTbl KOHTPOJIS U
M3MEHEHUS HAClIEJICTBEHHON MH(POPMAIIMH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

[Toptpersr: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «[lepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Menpens», «AHanu3upymollee CcKpelmuBaHuey», «HemonHnoe noMuHUpOBaHHEY,
«CrenyieHHOEe HacleoBaHWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka mosay,
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«Kapuotunn 4enoBeka», «Kapuotun gpozodwmibl»y, «Kapuotum OTHID,
«MHOX€ECTBEHHBIN aJlJICaIu3M», «B3auMoIeiCTBHE T€HOBY.

OGopynoBanue: MOJIeIb JUISI  JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
THOPHJIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS NPU3HAKOB, MOJEIb IS
JIEMOHCTPAIlMA 3aKOHA HE3aBUCHUMOIO HACJICIOBAaHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpAIlMU CIICMJIEHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpoIpenapar: «Jpo3oduiay.

IIpakTuueckass padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpCIIUBAHUSA Y APO30(PHIBD».

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaTOB  JAUTHOPHIHOTO
CKpCIUBaHUS Yy APO30(PHIBDY».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAnl npu  (GopmupoBaHuU (PeHOTHMA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MCHUYMBOCTH: HEHACJICACTBCHHAS U HACJICACTBCHHAS.

MoaudukannoHHass u3MEHYUMBOCThb. Poib cpeapl B (hopMuUpoBaHUM
Moau(puKaMoHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(DUKAIMOHHOU
M3MEHUYMBOCTH.

I'enorunuueckas n3MeHUMBOCTh. CBOMCTBA TE€HOTHITMUECKON M3MECHUYHUBOCTH.
Buapl reHoTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunatuBHass M3MEHYMBOCTH. Mei03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHUBHON M3MEHYHUBOCTH. P0OJIb KOMOMHATHBHOM N3MEHUYHMBOCTH B CO3JIaHUH
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BUIA.

MyTtannoHHass W3MEHYMBOCTh. BHIBl MyTanuii: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAHHBIE MyTalMd. SnepHele u
nuToIia3MaTuiyeckue mytanuu. CoMaTH4YeCKHE U TMOJOBbie MyTauu. [IpuyuHbl
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacneactBeHHo u3meHunBoctyu (H.M. BaBunoB). BuesnepHas M3MeHYHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u NUCEHOMUKA, POdb SNUSEHEMUYeCKUX @Gakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 ) OP2AHU3MOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYMBOCTHY», «MoauduKarmoHHas
U3MEHYHUBOCTDY, «KomOuHaTHBHAS W3MEHYUBOCTHY, «Meios»,
«OnnonmoTBopeHuey, «l 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.
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O6opynoBaHue: XMBbIE W TepOapHbIe AK3EMIUIPHl KOMHATHBIX PacCTCHUH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenoanue 3aKOHOMEPHOCTEU
MOIU(DHUKAITMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHAIlMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.

IIpakTuueckas padora «Mytanuu y Apo3odunsl  (Ha TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yes10BeKa

Kapuotun yenoBeka. MexayHapoaHass mporpamMma HUCCIEAOBaHUS T€HOMa
yeyjoBeKka. MeTonpl  HM3y4eHMST TEHETHMKH  4YEJIOBEKa: TE€HEaJlOrnyecKui,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne TE€HOTHUIIA!
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHble 3a00ieBaHKs YesloBeKa. | eHHbIE U XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. boyie3HH ¢ HACIEJACTBEHHOW MPEIpaciiooKeHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAIICHUU U JICYEHUH T€HETHYECKHUX
3a0oseBaHUl yenoBeka. MeauKO-TeHETUYECKOe KOHCYJbTHUpoBaHUE. CTBOJOBBIE
KJIETKU. [IOHSITHE «T€HETUYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIECIOBAaHUN B
00J1acT peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
bU3UYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpYXKarollei cpenbl. ['eHeTruueckast
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemMoncTpanuu

Tabnuiel u cxembl: «KapuoTtun uenoBekay, «MeTollbl M3yUYEHUS] TE€HETUKU
yesoBekay, «I 'eHeTuuecKue 3a00JIeBaHUs YETIOBEKaY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukainuss W CeNeKIus. 3apoXKJICHHUE CEJCKUUH U JIOMECTHKAIIUH.
Yuenue H. W. BasunoBa o [leHTpax mNpoUCXOXKACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUW. POnp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M HOPOJ
#uBOTHbIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wm3MeHumBoctH H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronbl ceneKMOHHON paboThl. VMCKycCTBEHHBIM OTOOp: MacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
npou3BoauTeNe 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIE ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PagnanroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHUK MYTalHWi y KYJIbTYPHBIX
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¢opm opranu3moB. lcnonab3oBaHHE T€HOMHOI'O PEJAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK /1t momydeHrs ucxoaHOro MaTepHaia Jiisi CEJICKITUH.

[Tonmyuyenune MOJIUTUIOU/IOB. BuytpuBugoBas rUOpUIU3AIINSL.
bnuskopoacTBeHHOe  cKpemiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelIMBaHue, WId ayTOpuauHr. ['erepo3uc u ero mnpuduHbl. Mcmoib3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanusa. [Ipeomonenue Oecruioaus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CEJIEKIIUU PACTEHUN U )KUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMYed NS CO3/JaHMsl  HOBBIX  COPTOB M T'HOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CeNbCKOXO3AUCMEEHHBIX U NPOMBICAOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cywecmsayioumux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MoM 4Yucie ¢ HNpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCe008aAHUI,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdemMoHncTpanuu

[Toprpersr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuubl u cxemsbl: «L{eHTpBI MPOUCXOKIAEHUS U MHOTO00Opa3usl KyJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydeHue COpTOB KyJbTYPHBIX PACTEHHUU U IOPOJ
JOMAITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJbI U JAOCTHMIKEHUS CEJICKUWH PACTCHUH H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/JI0rus U CHHTETHYECKasA OMOJIOTUs

OOBeKThI, HCMIOIb3yeMble B OHWOTEXHOJOTUH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, 150.4 XapaKTEpUCTHUKA. TpagunuonHas
OMOTEXHOJIOTHA:  XJIEOONEeUeHHe, TMONYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAENe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECCKUX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BUTAMUHOB.

Co3iaHne TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS FEHOMOB C LIEJIBIO NTOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEYAIOIIHUecs B MPUPOie OMOCUHTETUYECKUE TTYTH.
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Knerounass mnxxeHepusa. Metoapl KyJIbTypbl KIETOK M TKaHEW PAaCTCHUU M
#®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUS € COMATHYECKUN
smOpuoreHe3. lcmonb30BaHWE TaruIOWIOB B CEJNEKIMU pacTeHui. [lonyuenue
MOHOKNIOHANIbHBIX anmume. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKius
SMIEKIIETOK U KIOHUPOBAHHME JKMBOTHBIX. METON TpaHCIJIAHTALMM SIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocoMHasi W TeHHass WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomounantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocT>KeHUss W = NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHYKEHEpPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOIEMbl TEHHON HH)KEHEPUHU.

Memununckue Oouotexnosnoruu. [loctrenomuas uudposas meaunuHa. [1LP-
JIMarHocTuKa. MeTa0oJIOMHBIN aHaiu3, TeHOLUEHTPUYECKUH aHaldu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. McCIOnb30BaHME CTBOJIOBBIX
kiaeTtok. TapretHas Tepanus paka. 3D-OumoumHkeHepus i pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEpPHOro OMOMpUHTHHTA U ckaddosauHra
JUISL pELLIEHUS 3a/1a4 [TEPCOHAIU3UPOBAHHON MEAUIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHus KOMOMHUPOBAHHOU
3amuThl OoT BOo3Oyauteneid OPBU, ycTaHOBIeHHE MOJIEKYJSPHBIX MEXAHU3MOB
¢ynxumonuposanuss PHK-cogepxanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAcHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupl n cxemsl: «Mcnonb30BaHEe MUKPOOPTAHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KireTrouHas nHxeHepus», «I ' eHHass HHKEeHEPUD.

JlabopaTtopHasi padora «/3y4ueHrne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «llomydyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bUOTEXHONOTHA — BaKHEWIIAash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)».

11 KJJACC

Tema 1. 3apoxkaenne m pa3BUTHE 3BOJIIHMOHHBIX MPeEACTABJICHUH B
Omosiornm

OpomonmonHas teopuss Y. [apBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb M Hay4dHas AearesbHOCTh Y. JlapBuHa.
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JIBrkymue cuibl 3BoJionuu BUAoB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUS OpPraHW3MOB, HACJIEJICTBEHHAss HM3MEHUYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienue cunretndeckord teopun sBomonuu (CTD). HedrpanbHas
Teopus dBomtonMu. CoBpeMeHHass DBOJIIOIMOHHAST  OWoJorus. 3HAYCHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. lImansraysen, x. Xomazgein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoid mnpupoabl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBanus
MPUCIIOCOOJICHU y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapiipyta nyremectsus Y. lapsuna», «Haxoaku Y. lapBunay, «@opmbl 60pHOBI
3a cymectBoBaHue», «llopoapl romybeit», «MHoroodbpasue KyJIbTYpHBIX (popm
KanmycTb», «[1opoibl TOMaITHUX KUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX BUIOB
(mo Y. HapBuny)», «Cxema COOTHONIIEHHUS JBIKYIIUX CHJI 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKPO03BOIIOLMA U €€ pe3yJIbTATHI

[Tonynsiuusa Kak 3jeMeHTapHas eIUHHIA 3BOMIOINUU. COBpEMEHHbBIE METOIbI
OLICHKM TE€HETUYECKOI0 pPa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooHJa TOMYJISUMU KaK >3JIEMEHTAapHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABMXKYILHUE CHJIbI) 3BOJIONUU. MyTallMOHHBIN
npouecc. KomOuHathBHas u3MeHYMBOCTH. Jlpelidp reHOB — ciiydaiiHble
HEHAIpaBJICHHbIE MW3MEHEHMS 4YacToT aieiaed B nomyiasauusax. OQdexT
OCHOBaTeNd. JDgpgexm Oymuvliounozo eopaviuika. CHudceHue 2eHemuuecKo2o
pasHoobpazus: npudunvl u ciedcmeus. llposenenue s¢hghexma Opetigpa 2enoé 6
oonvwux u  manvlx  nonyaayusax.  Murpamuu.  M3omAuMs  HOMyJISIIMA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOIOoTHYECKast (PEMPOTyKTHBHAS).

EctecTBeHHBI OTOOp — HampaBiIsOmui (GakTop dBOMIOIUNA. DOpPMBI
€CTECTBEHHOIr0  0TOOpa:  JABWXKYIUMHA, CTaOWIM3UPYIOIIMHA, pa3pbIBarOLIUN
(mm3pynTuBHeIi). [lomoBoit orOop. Bo3HWKHOBEHHE W HBOJIIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBenne — mpucnocobieHudt y  opraHu3moB.  Apomopdo3pl U
uanoanantanuu. [lpumepsl npucnocoOaeHut y opraHu3MoB: MOPGOIOTHUECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  MoBeAeHUeckne.  OTHOCUTENbHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero xpurepun u cTpykTypa. BumgooOpazoBaHue Kak pe3ynbTar
MUKpodBoJtou. M3omsanus — kimoueBod ¢aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumuonM3anus,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (GOpMHPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp  sBontOLMOHHON OMoOOTMM B pa3pabOTKE HAay4YHBIX METOJOB
coxpaHeHusi 6Mopa3Ho00pa3usi. MUKPOIBOIIONKS U KOIBOIIOIHUS [Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUHUBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Malip.

Tabmuubl 1 cxembl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llonmynsaironHas
CTpYKTypa BHAa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIbl ABOIIOLUNY, «DKOJOTHYECcKas M30JLMs MOMYJIALUA ceBaHCKOU (openmny,
«l'eorpaduueckass UM30MSUS  JTUCTBEHHHUIIBI CUOMPCKONM W JIMCTBEHHUIIBI
naypckoin», «[lonynsioHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JEUCTBHUSL €CTECTBEHHOro ot1bopa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHpycTpuanbHblii Menanu3m», «Kupble nuckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka YKABOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX,
«Dusnonornueckue anantrauun», «lIpucrnocoOIEHHOCTh OpPraHU3MOB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Buasl-nBoiHukm», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BUA00OpazoBaHus», «l'eorpaduueckoe BUI000pa3OBAHME
TPEX BHUAOB JIAHJBIIICH», «DKOJOTMYECKOE BHUAO00pA30BAHUE BHUJIOB CHUHUID),
«ITomunnouasl pacteHuit», «KamyctHo-peneunblii ruOpumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEpeil C MpUMepaMu pa3IMYHbIX NPHUCHOCOOJICHHWH, 4Yydesla NTHL U 3Bepei
pasHbIX BHAOB, TrepOapuu pacTeHUd ONM3KUX BUIOB, 00pa30BaBIIMXCSA
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnass paGora «BrisBIeHHEe W3MEHUMBOCTH y 0COOCH OIHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucrnocoOiieHuss  OpraHu3MOB U HX
OTHOCHUTENBbHAS LEJIECO00PAZHOCTDY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPHIOY.

Tema 3. Makpo3Boaouus U €€ pe3yJabTaThl

Meronbl  u3ydeHus Makpo3BoJoIMH. [laneoHTonormyeckne  MeETO.BI
uzyueHus: s3Bomouuu. Ilepexoanbie Qopmbl U QUIOTEHETHUECKHE  PSIbI
OpraHU3MOB.

23



buoreorpaguueckue MeTonasl u3yueHus sBomonuu. CpaBHeHue ¢Giopsl U
dayHbpl MaTEpHKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Bunbl-
SHJEMUKU U PEJIUKTHI.

OMOpHOIOrMYECKUE U CPABHUTEIBbHO-MOP(POJOTHUECKUE METOAbl U3YUYEHHUS
BONIIOLMHU. ['€HeTHMYEeCKHME MEXaHU3MBbl 3BOJIIOLMM OHTOI€HE3a M IOSIBICHUSA
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PynumveHntapuble  opraHbl W araBu3Mbl.  MOJEKYISPHO-T€HETUYECKHE,
OMOXUMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  M3YyYEHUS  HBOJIIOIUU.
[I'omonornunsie TeHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
NEPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIOUUH. [Ipunyun cmensvt QyHKYuUIL.
HeobOpaTtumocTs 3Bomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLIMH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkenb.

Tabnuiel 1 cxembl: «DUITOrEHETUYECKUIN DS JIOMIATN», K APXEONTEPUKCH,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodute»,  «CemMeHHbIE
nanopoTHUKW», «buoreorpapuyeckue 30HbI 3eminn», «Jlpei) KOHTUHEHTOBY,
«Penuktel», «HavanbHble cTaguuM 3MOpPUOHAIBHOTO PA3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHel», «PyaumeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEIOBEKa W IIMMIMaH3e», «lJaBHbIE
HaIpaBJICHUS 3BOTIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTIOLII.

OGopynoBaHue: KOJIJIGKIIMU, TrepOapuu, MYJSKA HMCKOMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKMU TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IlponcxokaeHne U pa3BuTHE JKU3HHU Ha 3emJie

HayuHble rumore3bl NpPOMCXOXKIEHUS >KU3HU Ha 3emiie. AOUOreHe3 u
naHcrepmusi. JloHay4yHble MPEICTABICHUS O 3aPOKACHUU XKU3HH (KpPEalMOHHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOoBepKEHUE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHMHYECKas OHBONIONMSI. AOHOTCHHBIM CHHTE3
OpraHuyYecKkux BeniecTB W3 Heopranmyeckux. OmeiTr C. Mumiepa u I'. IOpm.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koamepsatnas rumnoresa A. W.
Omnapuna, Tumnore3a nepBu4aHOro OyiapoHa JIk. XomnaeitHa, reHeTuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumbr (T. Yex) um rumorteza «mupa PHK» V. T'mnbepra.
®opmupoBaHre MeMOpaH U BO3HUKHOBEHUE MTPOTOKJIETKH.
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Hcropus 3emsin u Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ Meronpl. OTHOCUTENbHass M aOCONIOTHAS
reoxponosiorus. ['eoxponosiornyeckas 1Kasa: S0Hbl, dpbl, IIEPUOJIBI, IOXU.

Havanensle sTtanel opranudeckon sBomronuu. [losBnenue u sBOIIOLMA
HEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKM KaK aHaJIOT MEPBBIX HA 3eMie COOOILECTB.
Crpomatonutsl. [IpokaprOTHI U 3yKapHUOTBHI.

IIpoucxoxaeHue sykapuoT (CUMOHOTeHe3). DBOJOLUOHHOE TPOUCXOKICHHE
BUPYCOB. [IpoMcCXOKaeHWE MHOTIOKJIETOYHBIX OPraHu3MoOB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl ABOJIOLMU BBICHIMX pacTeHUH. OCHOBHbIE apoMOP(O3bI
pacrenuid. Bpixox pacrenud Ha cymy. [losBieHue CHOpPOBBIX pAaCTEHUM W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
AKUBOTHBIX. BeHjnckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEGHHE COBPEMEHHBIX
TunoB. [lepBbie XopnoBbIe KUBOTHBIE. JKHU3HP B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwinil. [IpoucxoxaeHue MIEKOMUTAOIINX U
ntul. [lpunnun kmroyeBoro apomopdoza. OcBoeHue O€CNO3BOHOYHBIMU U
NIO3BOHOYHBIMU KUBOTHBIMHU CYLIN.

PazButne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXel, MPOTEPO30M,
najaeo3oi, Me3030M, KaifHo30i. OOmas  XapakTepucThKa Kiumara H
reOJIOTHYECKUX MpoueccoB. [losBIIeHHE W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ero yciaoBus U BIUSHUE HA Ta30BbIi cCOCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJIOTMYECKUE KPU3HCHI mponuioro. [IpumumHel u
CIEACTBUS MacCOBBIX BbIMUpaHHW. COBPEMEHHBIM IKOJIOTWYECKUH KPHU3HUC, €r0
ocobennoctu. [Ipobiema coxpanenust OnopazHooOpas3usi Ha 3emie.

CoBpeMeHHass CUCTeMa OpraHHMYecKoro mupa. [IpuHIUNBl KiaccupuKanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnamnanuany, JI. Ilactep, . . Meunukos, A. U.
Onapun, /x. Xonaeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuip!l u cxembl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. ITactepa mo
U3YYEHUIO caMo3apokieHus xu3Hu», «Cxema ombita C. Mwuinepa, ['. FOpwn»,
«JTanel  HEOPraHMYECKOW  sBomouum», «l'eoxpoHonormyeckas  IIKaJIay,
«HavanbHble 3Tanbl OpraHUYecKor 3BoOLUNY, «Cxema oOpa3oBaHHs 3yKapHOT
nytéM cumoOuorenesa», «Cucrema K UBOM mpupoab», «CTpoeHHe BHpYycay,
«Apomopdo3bl  pacteHuit», «PunnopuTh», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHorokJeTounsie  Bogopociam», «Mxw», «llamoporHukm», «l'onocemeHHbIE
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pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUSA >KUBOTHOIO
mMupa», «Apomopdosbl KUBOTHBIX», «lIpocteitmme», «KuieuHononocTHbIEY,
«IInockue yepBU», «YneHucroHorue, «PBIOBI», «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lltump», «Miekonuraromme», «Pa3Butue Xu3HU B
apXeucKou 3pey, «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
MAJICO30MCKOMN 3pey», «Pa3BUTHE )KU3HU B ME€3030MCKON 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pACTEHHM Pa3IMYHBIX OTMEJOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL U 3BEpeEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMBIX, MYJISDKM OPraHUYECKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas Jgab0oparopHas paGora «MoaenupoBaHUE — OIBITOB
Musnnepa—tOpu 1o n3ydeHno abMOreHHOr0 CUHTE3a OPraHUYeCKUX COeIMHEHUI B
nepBUYHON aTMOchepe».

JlaGoparopnass padora «/3ydyeHMe M ONUCAHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «V3ydeHne OCOOCHHOCTEH CTPOCHUS pPaCTCHUMN
Pa3HBIX OT/ACIIOBY.

IIpakTnueckas padora «M3yueHne ocoOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Paznensl u 3agaun aHTpOnoOrud. MeToabl aHTPOMOJIOTHH.

CraHOBIICHHE TPENCTABICHUN O MPOUCXOXKICHUM 4YeJOBeKa. Penurnosneie
BO33peHUs. COBPEMEHHBIEC HAYUYHbBIE TEOPUHU.

CX0ZIcTBO YenoBeKa ¢ ) KMBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.
CBuzeTenbCcTBA  CXOACTBA  4YEJOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
Mopdoornyeckue, AMOPHUOJIOTHYECKHE, (bU3HOI0T0-ONOXMMHUIECKHE,
noBegeHyeckre. OTINYus 4enoBeKa OT )KUBOTHBIX. [IpAMOX0kKAEeHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBmkymue cuibl ((hakTopbl) aHTPOTIOTeHEe3a: OMONIOrMYECKUe, COIHAbHBIE.
CooTHoIIeHNE OMOJIOTUYECKUX U COMMATIBHBIX (JaKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJWHM AHTpOIOTeHe3a. PaHHME dYenoBeKoOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIBI) M pAHHHUE MMOHTH/IBI — OOIHE MPEIKA YeJTOBEKOOOPa3HBIX 00€3bsiH U
ToJield. ABCTpaJIONUTEKH — ABYHOTHUE MpPEeAKH Jtofei. UenoBek yMenblid, MepBble
V3TOTOBIICHUS OPYIUN TpyAa. YenoBeK NpsAMOXOIAIIUNA U MEPBBIM BBIXOJ JIKOJEH
3a mpexensl  Adpuku. YenoBek relmensOeprckuii  —  OOmMM  MpEeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIO0BEKa Pa3yMHOro. YenoBeKk HEaHIEepTalIbCKUU
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KaK BHJ JIIOJIEM XOJIOJIHOTO KiuMaTa. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpenenamMu AdQpHKU.
[TaneoreneTrka 1 NajaecoreHOMHMKA.

DBOJIONNSI COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISIUSIX
yesioBeka. MyTalMoHHBIN Tiporiecc U noaumopdusm. [lomynsiroHHBIE BOJIHBI,
npeid reHoB, murpaius U «3h(EeKT OCHOBATENS» B MOMYJIALHUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacbl. [lonatne o pace. bosbiime pacel: €BporeouIHast
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHcKas). Bpemss v myTH paccelieHHs 4YeloBeKa IO ILJIaHEeTe.
EmunctBo  uyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucrnoco6IeHHOCTh YeloBEeKa K Pa3HBIM YCJIOBHUSIM OKPYXKAIOIIEH CpeJbl.
Bnusuue reorpaduyeckoit cpeapl U Jpeiipa reHOB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YeTOBEeKa.

MexaucuuiuinHapable  MeToabl B (usnueckodl  (OMOJIOTHYECKOH)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ QHTPOIOJOTHS WU MAJICOAHTPOIOJIOTHS
YEJIOBEUECKUX MOMYJsUi. buocorumanbHbie UCCAEIOBAHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanne KO3BOMIONUKA OUOJIOTUUECKOTO U COIUAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Hoptpersr: Y. lapBun, JI. JIuku, S. . Poruackunii, M. M. I'epacumos.

Tabnuipl 1 cxeMbl: «MeTobl aHTPONOJIOTHNY, «[ 0JTOBHON MO3T UeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHbD), «CKelneT YelloBeKa W CKEJIeT IIHMMITaH3ey,
«PyauMeHTBI U aTaBU3MbDY, «/[BHKYyIIME CUIIbI aHTPOIIOTEHE3a», « DBOITIOIMOHHOE
IpPEBO  4YENOBEKa», «ABcCTpanonutek», «YemoBek  ymenslid», «Yeosek
NPAMOXOAIININY, «JleHncoBckui uenosek» «Heannepranbub», « KpoMaHbOHITBI,
«IIpenku yenoBekay, « ITanbl FBOIOLMU YETOBEKay», «Packl 4eoBEKay.

O6opynoBanue: MYyJSDKH — OKAMEHEIIOCTEH, TMPEeIMETOB MaTepHaTbHOM
KyJIbTYphl ~TPEIKOB 4elOBEeKa, penpoAykmuu (dororpaduu) KapTUuH C
MUDOTOTUIECKUMA W OUOJIEHCKMMH CIOKETaMH TPOWCXOXKICHHS UEJIOBEKa,
doTorpadum HaXOIOK UCKOTTAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOIENb
yepena 4YeJoBeKa W 4Yepena IIMMIIAH3€, MOJEIb KHCTHM YEJIOBEKa W KUCTH
HIMMITaH3€, MOAEJIN TOpCa MPEAKOB YEITOBEKA.

JlabopaTopnass pabGora «l3ydyenme o0COOCHHOCTEH CTpOEHUS CKeJeTa
YEJIOBEKA, CBS3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aJanTalluii YeTOBEKay.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOIIECHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolie cpeaou

27



3apoxxaeHne u pazButue sxonoruu B Tpydax A. I'ymGonsara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
3KoJ0THH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Metoapl skonoruu. IloneBble HaOMOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE U JiabopaTopHble. MojenupoBaHue B IKOJIOTUU. MOHUTOPUHT
OKPY>KaroIIel CpeIbl: JIOKATbHBIN, peTHOHATILHBINA U TI100aTbHBIN.

3HaueHUE OKOJIOTMYECKMX 3HAHUM i1 4YEJIOBEKa. DKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBAa CBSI3€W 4UelloBedecTBa € Mpupoaoi. @opMupoBaHue
AKOJIOTHYECKOHN KyJIbTYpPbI U SKOJOTHUECKON IPAMOTHOCTH HACEJIECHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Cesepios, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensl skomorum», «Metonapl 3kojorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHas padora «3yuenune METO/JIOB 3KOJIOTUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 4 cpea 00UTAHUSA

Dkosoruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH uX aenctBus. Kiaccudukanus
AKOJIOTHYECKUX (PaKkTOpoB: abuoTHueckue, OMOTUYECKUE, aHTpororeHHele. OOmme
3aKOHOMEPHOCTH ACUCTBUS 3KoJoruueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOWOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢akropsl. CBeT Kak 3kosornueckuil akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPacCTeHM W JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHUrHaibHas poOJib CBETA.
doTonepuoausm.

Temnepatypa kak skosiormdeckuil ¢akrtop. JleiictBue Temmeparypsl Ha
opranu3Mmsbl. [loMKkuiIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skonormdeckuir ¢aktop. I[lpucmocobneHuss pacTteHUil K
nojepKaHuio BoAHoro Oananca. Kimaccuduxamusi pacTeHUid MO OTHOLICHHIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYILHAs, MOYBEHHAs,
IyOMHHAs ~ TOAMOYBEHHAs, BHYTpHUOpPraHU3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpen oOuTaHusi opraHu3mMoB. [IpucmocoOneHus OpraHu3MOB K
KU3HH B Pa3HBIX CPElax.

buonornyeckue putrmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbL. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUH KHU3HMU.
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Kuznennsie Qopmbl opranuzMoB. llonstue o Ku3HEHHOU (opme.
XKuznenusie GopMbI pacTEHUMN: JEPEBbs, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJICTHUE
TpaBbl, OJIHOJIETHUE TpaBbl. JKU3HEHHbIE (POPMBI IKUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

brotnueckue (hakTopHI. Bupr OMOTHYECKUX B3aMMOJICHCTBUN:
KOHKYPEHIIHS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTYyalau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxiaeOHn4uecTBo). Hetpoduueckue
B3auMojieiicTBUs  (Tommueckue, (Gopudeckue, dabpuyeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabnuiel 1 cxembl: «IOKojorudeckue ¢GakTope», «CBETOBOM CIIEKTPY,
«IKOJIOTUYECKHUE TPYIIHI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeIIOKpOBHbBIC
KUBOTHBIE», «XOJIOJHOKPOBHbIE >XMBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OWTaHUS OpPraHu3MoOB», «DBHOJOTHYECKHUE PUTMbBDY,
«KuzHennele  ¢Gopmbl  pacTeHuit», «KuzHeHHbIE  (QOPMBI  KHUBOTHBIX),
«3JKocucTeMa MHUPOKOJIMCTBEHHOTO Jieca», « IKOCHCTEMA XBOMHOrO jecay, «llenu
nuTaHus», «XumHuuectBoy, «llapasutuzm», «KoHkypenmus», «CuMOno3y,
«KoMMeHcanuzm.

OGopynoBaHnue: repOapuu pacTeHUN U KUBOTHBIX, MPUCTOCOOIEHHBIX K
BIMSHUIO Pa3jIUYHbIX SKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBLIX PACTEHUH, CBETOIIOOUBBIC, TCHEIIOOUBHIE U
TE€HEBBIHOCIIUBBIE KOMHATHBIE PAaCTEHUS, repOapuu U KOJUICKIIUUA TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSAIMXCA K rurpoduraM, kKcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHMsl JAHHBIX TPYIIN, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repbapur M KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJAJaloOIINX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM JKM3HU, repbapuu u
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (POPM, KOJUIECKIIMHU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSAX.

JlaGopaTopHasi padora «BrIsIBIcHHE NPUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi padora «BrIsgBICHHE NPUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD.

JlabopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTEHUH U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. Ikos10rusi BUA0B U NONMYJISALIM A

DOKOJIOTUYECKUE  XApaKTEPUCTHKUA  MOIYJISLIHH. [Momynsiuus ~ Kak
Oouonornyeckas cucrema. Poiab HEOMHOPOAHOCTH cpeibl, GU3HUECKUX 0aphepoB U
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0COOEHHOCTEHW OMOJIOrMH BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyiaanuii. OCHOBHbIE TOKAa3aTeIW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W TMOJIOBasg CTPYKTypa, pOKIAAEMOCTh, IPUPOCT, TEMII pOCTa,
CMEPTHOCTh, MUTPAIUSL.

DKosioruyeckas cTpykrypa nonyisiguu. OI€HKa YUCIEHHOCTU MOIYJISLIHH.
JluHaMmyKa momyJsiqud U €€ peryisiinus. buotndeckuii MOTEHIMAN MOIMYJISLHH.
MoaenupoBaHue JUHAMHUKHU NMOMYIsuud. KpuBble pocTa YMCIEHHOCTH MOIMYJISIIUU.
KpuBble BbDKMBaHUA. Perynsius 4YMCIECHHOCTH MOMYJSLUNA: poJib (PAKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTHYECKHUE CTPATETUH BUIOB (I- U
K-ctparterun).

[Tonarue o0 skojorMUecKoil Hule Buaa. MectooOuTanue. MHoroMepHas
MOJIeNIb  3KoJiorndyeckor Humm Jx.J. XatumHcona. Pa3mepbl 3KOJIOrMYECKOU
Huiu. [ToTeHunanbHas U peanv3oBaHHAs HUIILIM.

Bua kak cucrema monynsuuid. Apeansl BUJIOB. BUIbl M HUX >KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTpallui >KUBOTHBIX. buonorudeckue
WHBA3UU YYKEPOHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. . XaT4ynHCOH.

Tabnuipl U cXeMmbl: «IKOJOTHMUYECKUE XapPAKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  nonmyisinuu», «Bo3pacTHble  mUpamMuabl
nonmynsiuuny, «CKOpPOCTh  3aCelleHUsI MOBEPXHOCTH 3€MIIM  PaA3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu [Jx. Y. Xatunnconay.

O6opynoBanue: repbapuu paCTeHHM, KOJUIEKIIUH )KUBOTHBIX.

JlabopaTtopnass paGora  «lIpucnocoOneHuss ceMssH  pacTeHHl K
pacCeNeHUIO».

Tema 9. Ikos10rus CO00IECTB. IKOJIOTHIECKHE CUCTEMBI.

CooOmecTBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OMOLIEHO3E.

DxocucrteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOIYIICHTHI, KOHCYMEHTHI, PEIyIICHTHI.
Tpoduueckne ypoau. Tpoduyeckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPrUU
B OKOCUCTEME.

OcHoOBHbIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoayKuus.
DKOJIOTUYECKHE MUPAMUIBI YCel, OMOMACChl U DHEPTHUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. DPuykmyayuu.
HampaBneHnHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX MPUYUHBL. AHTpPOIOIE€HHbIE BO3JECHCTBUS Ha
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cykneccuu. Knmumakcunoe cooOmiectBo. bropaznoobpasue u mojiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[Ipupoaabie 3KOCUCTEMBI. JKOCUCmeEMbl 038P U peK. DKocucmembl Mopel U
OKeano8. Ixocucmemvl MYHOP, JleCco8, cmenell, nNyCmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArponeHo3. Paznuuns
MEX]Ty aHTPOITOTEHHBIMH U MTPUPOJTHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas
diopa u dayna. CuHaHTponm3aiusi TOPOJACKOW (ayHbsl. buomormueckoe wu
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM M YPOOIKOCHCTEM.

3aKkoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aWMOJCHCTBUN OPTaHU3MOB B
aKocucTeMax. Ponb kackaonozo 3gpghexma u 8U008-30UPUKAMOPOS (KIH0UeBblX
8U008) 8 yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUU M BEIIECTB MEXKIY
CMEXHBIMHM SKOCHCTEMaMHU. Y CTOMYNBOCTh OPTaHW3MOB, TOMYJISIIUNA U 3KOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmoi 8030elicmaust 3a2pA3HEeHUl  PA3HbIX Mmunos Ha
CYOOpeanU3MEeHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIOCUYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20  B030€liCcmaEUsl.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Toptper: A. k. Tencnn.
Tabmuuer u  cxembl:  «CTpykTrypa  OuoneHoza»,  «JKocHcTeMa

HIMPOKOJMCTBEHHOT'O JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIbHbBIC
TPYIIBl OPTaHU3MOB B SKOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEMEY,
«llenu nutanus (macTOMINHAS, NETPUTHAS )Y, « DKOJIOTHYECKAs TUPaAMUJIA YUCET,
«IKoJIoTHYecKasi mupaMmuia OMoMacchly, « IKOJOTHUECKas MUpaMUjia dHEPTUNY,
«O0pazoBanue 6osota», «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MMOCe
noxkapa», «IKOCHCTEMa 03epa», «ArpoieHo3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUHU B arporeHosey, «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUH, KOJUICKITMA HACEKOMBIX, Uydelia MTUIl |
3Bepeid, repbapuu KyIbTYyPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIEIb
SKOCHCTEMBI.

IIpakTuuyeckas padora «/3ydenue n onrcanue ypo0IKOCUCTEMBD.

JlabopaTopnass padora «M3ydeHue paszHooOpazusi MENKUX MOYBCHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUITMYHBIN OnoreorieHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CyXOJO0JbHBIM WIIM IIOWMEHHBIH JIyT, 03€p0, OOJI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMY (Ha MOJI€ WM B TEIJIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riodanbHas 3kocUCTEMA
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bruochepa — obOmermanerapHas o0oj0Yka 3eMIId, TJ€ CYIIECTBYET WIIU
CyIlleCTBOBaja KU3Hb. Pa3BuTHe npejcTaBieHuii o ouochepe B Tpyaax . 3rocca.
VYuenue B. U. Bepnajnckoro o 6uoctepe. O6mactu ouochepst u e€ cocras. JKuoe
BeIIeCTBO Ouochepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyniecTBoBaHusi 6uocheprl. OcobeHHocTu 6rochepsl Kak
rI100aIbHOM PKOCUCTeMBI. JJuHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUUYECKHE ITUKIIBI (Yriieposa, a3ota). PUTMUYHOCTD SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. I[lonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIIHU:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIIMYECKHE JIeca, BEICOKOTOPhs. KiinMar, pacTUTeIbHBIN U KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIINAIA U
O6uochepHbIX PYHKIIHM.

JdemMoHcTpanuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3tocc.

Tabnuiel u cxembl: «I'eocheprsr 3emnny, «KpyroBopoT azora B MPUPOACH,
«KpyroBopot yrimepona B mpupozae», «KpyroBopoT Kuciopoga B MpUPOIE»,
«KpyroBopoT BOJibI B mpupojie», «OCHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «Tynapay, «Tairay, «Cmemanssiil necy, «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «llycTeiHa», « Tponnueckuii Jiecy.

O6GopynoBaHue: repbapuu pacCTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPU3UChI W MX NpPUYMHBL. Bo3aeicTBHe YelloBEKa Ha
ouocdepy. 3arps3HeHure BO3AYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHON cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpPOIIOreHHOE BO3/ECICTBUE HA PACTUTEIbHBIN M KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W KUBOTHOrO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacubie xHuru. Oco0o oxpaHsemble npupoansie Tepputopun (OOIIT).
Borannueckue caipl U 300J10THYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIIOBEUECTBA W MHPUPOJIBI.
PammonansHOe  TPUPOAOIONB30BAHUE W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpasust 3emian. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX 3KOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE MOCIEACTBHSI.

Pa3Bute METOJOB MOHUTOPUHTA Ppa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEHmMOcnocobHoul dnepeemuke. buonozuveckoe paznoobpasue u buopecypcawi.
Hayuonanouvie ungopmayuonnvie cucmemsl, obecneyugarowue 00Ccmyn K
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ungopmayuu NO  COCMOAHUIO OMOENbHLIX U008 U 9IKocucmem. (OcHOGbl
sKopeadburumayuu dKocucmem U cnocoboos 00pvOLl ¢ OUONOBPENCOCHUSMU.
Pexoncmpyxyusa mopckux u HazemMHwIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuupr w  cxembl:  «3arpsisHeHHEe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHre TouBbl», «llapHukoBwiii  3ddexkT», «Ocobo
OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUNY, «MOJeNN YIPaBISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPAcTeHUN U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTHU peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJbTaTOB OCBOCHUSI MPOTrPaMMBbI 110 OMOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yenenanpagienHoe paseumiue BHYTPEHHUX YOEKIEHUM JMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMAUMb UEIN U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHMS IIPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLIMOKYJITYPHBIMU, UCTOPUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXXEHUSI K 3aKOHY M TMPABOIMOPSIIKY, YEIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHaUMOHAJIbHOro Hapoaa Poccuiickon Penepanuu, npupone u
OKpYKarolIen cpeie.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS Yy4deOHoOro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OONIECTBA, PACIIUPEHUE KUZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTRA;
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OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TMpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa W IIPaBONOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JESITEIBHOCTU IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX W TO3HABATEIHHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0)KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB MPH OOCYXJCHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXXECHUSI K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€peE.l
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
IIPOILJIOE U HACTOAIIEE MHONOHAIMOHAJIBHOTIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJTHOMY HACJICIUIO U MAMSITHUKAM MPUPOIBI,
JTOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBJIEHHE M
pa3BuTHE OWUOJOTUM, TOHUMAHMS 3HAYCHUST OWOJOTUM B TO3HAHWU 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWIMBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSM, CO3/ITaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHI;
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MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢uszunyeckoro BocnuTaHus, (OPMHPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(3m0poBOo€  TMHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TpaBUI U HOPM,
cOAJlaHCUPOBAHHBIM PpEXUM 3aHATUA W OTHbIXa, peryispHas Quanyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI W HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHMUIIMUPOBATh, TJIAHUPOBATh U CaMOCTOSATEIBHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO W CaMOOOpa30BaHMUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KYJIBTYphl: NPUOOPETEHHE OMBITA
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAEMbIE TMPU H3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUS TMPU PEIICHHH TMPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);
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AKTUBHOE HEINpUATHE JEUCTBUM, MNPUHOCAIIMX BpEeld  OKpYXKaKUIEH
OPUPOJIHOM cpesie, YMEHHE INPOTHO3UPOBATh HEOIATONPHUSATHBIE SKOJIOTHUYECKHE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B IIO3HABAaTEJIbHON, KOMMYHHUKAaTUBHON M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH HKOJIOIHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKU U OOLIECTBEHHOW IMPaKTHUKU, OCHOBAHHOI'O Ha TUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJCTBa
B3aMMOJICHCTBHS MEKy JIFOJbMH U ITO3HAHUS MUDPA;

MOHUMaHHE CcherudUKA OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOuiecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH MpodsieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHMHU JJI1 COBPEMEHHOM LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTEeH BBIX0JAa M3 II00ANIbHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHNUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHSI SIBICHUI OKPYXKAIOIIET0 MUpPA U MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpodsieM B peajbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUA TIO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yibTaThl OCBOECHHs ydyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYuMble 17 (HOPMHUPOBAHHUS MHUPOBO33PEHUS O0O0YHAIOIIHUXCS
MEXAUCLUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTpaKarolue
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEeUU(PUKy METOJOB MO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJIOBaHME,  HaOJIOJIeHWEe, U3MEpPEHHe, OJKCHEPUMEHT U  JpyTue);
yHUBEpCalbHbIE yueOHble JeMcTBHUs (MO3HAaBaTEIbHbIE, KOMMYHHKATHBHBIC,

pEryJATUBHBIE), o0ecreunBaroIue dbopmupoBanue G yHKIIMOHATBHOM
IPAaMOTHOCTH M  COIMAIBHOM KOMIIETEHIIMU OOYyYaromuxcs; CrocoOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXIUCIUTITMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUA U  yHUBEpPCaJIbHbIE y4eOHbIE JIEHCTBUS B
II03HABATEILHOU U COLMAJIBHOMN IIPAKTHKE.

B pesynbrate wu3ydeHus OMOJOTMM Ha YpPOBHE CpPEJHETO OOIIEro
oOpa3zoBanus y oOywatomerocs OyayT cHOpPMHUpPOBAaHBI TO3HABATEIbHbBIE
YHUBEpPCAJIbHbIEC YUeOHbIE AEUCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE yUeOHbBIC
NCUCTBUSI, PETYJISITUBHBIE YHHUBEpPCAlbHbIE Yy4eOHBbIE JEWUCTBHS, COBMECTHAas
JeSITENBHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIEro
00pa30oBaHus JIOJKHBI OTpaXkaTh:

OBnagenne YHHUBEPCAJTbHBIMU y4eOHbIMU NMO3HABATEJIbLHBIMHI
AeCTBUAMU:

1) 6a30BbIe JIOTHYECKHE I CTBHA:

CaMOCTOATENbHO  (OPMYJIMPOBATH W aAKTyaJU3UpOBaThb  MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHUU 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMS, KiIacCu(pUKaAIMU, 0000IIEHHS ), pAaCKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATD
CBSI3U C IPYTUMU MOHSATUSIMU);

OMpeNeNsITh LENu JEATeIbHOCTH, 3a/aBas MNapaMeTpbl M KPUTEPUH HUX
JNOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIbHOCTU C IIOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS JUIsl OObsICHEHUST (DAKTOB U SBJICHUM
KUBOU MPUPOJBIL;
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CTPOUTBH JIOTMYECKHE PACCYXKIAEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH W IPOTUBOPEYMSI B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATH BHIBOJbI U 3aKIIOUCHMUS;

IPUMEHSATh CXEMHO-MO/ICJIbHBIE cpexcTtsa A IIPEACTABIICHHUS
CYLIECTBEHHBIX CBSA3€ M OTHOUIEHHH B M3y4yaeMbIX OMOJOTMYECKHX OOBEKTaX, a
TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOJAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEIIEHUs MPOOIEeMbl C YYETOM aHalIM3a MMEIOLIUXCS
MaTEpHAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B IEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN NEATEIBHOCTH;

KOOPJIMHUPOBATb W  BBINOJHATH pabOTy B  YCIOBHSX  PpPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeiCTBHA:

BJIa/IETh HABbIKAMU YYEOHO-HUCCIEA0BATEIbCKON U MPOEKTHOM AESITEIbHOCTH,
HaBbIKAMM  paspelieHus NpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHHS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJb30BaTh PA3JIMYHBIE BHJIBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpPHpeTald, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE IIPHU CO3/IaHNN YYEOHBIX U COLIMAJIBHBIX POEKTOB;

(GbopMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaI€Th HAYYHOM TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UPOBATH 3ajady,
BBIIBUTAaTh THUIOTE3y €€ pEelIeHHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA
CBOMX YTBEP>KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHaJIM3UpPOBaTh IIOJYYECHHBIE B XOJE€ pPELIEHHs 3aJadyd  pPe3yJIbTaThl,
KPUTUYECKU OLIECHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAILUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh IEJICHANPABICHHBIN MOMCK MEepeHoca CPEJCTB M CHOCOO0B
JEeMCTBUA B TPO(PECCUOHANBHYIO CPELY;

yMETb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M MPAKTUYECKYIO OOIACTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
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BBIJIBUTaTh HOBBIE WJIEH, MpEAJaraTb OpUrHHAIbHBIE MOJIXOAbI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) paGora ¢ nHpopmanmei:

OpPUEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX UHPOpPMAIUH (TEKCTE y4eOHOTO
nocoOus, Hay4yHO-TIONYJSPHOW JUTEpaType, OHOJOTrMYECKHX CJIOBapsAX M
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JHaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKH OLEHUBATh
e€ JI0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbl MPHU MOUCKE U
oTbope Ouonorndeckoit MHMOpPMaIMKM, HEOOXOAMMOM Il BHITIOJTHEHUS Y4€OHBIX
3ajiay;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpeACTaBICHUS
Oouonornyeckor uHpopmauu (cxembl, rpaduKyu, IUarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeAcTBa INpu paboTe ¢
OMOJOrMYecKOM HMH(pOpMalUe: TPUMEHATh XUMHUYECKue, (QU3nyeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMYNbl, abOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CpEJICTBA
HarJIAIHOCTH;

BIaJeTh ~ HABBIKAMU  pPACIO3HABaHWA W 3aIMUTHl  HHPOpPMAIUH,
UH(OPMAILIMOHHON 0€3011aCHOCTH JTUYHOCTH.

OBgi1aieHUe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMH /1€ CTBUAMM:

1) obmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX c(hepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMOi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBITIOJHEHHS IpeiaracMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH MO3ZMIMNA APYTUX yYaCTHUKOB
JMajIora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpPEJACTBA OOIIECHWS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CUTYallUH,
YMETb CMATYaTh KOHQIUKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILICHUS U B3aUMOJICHCTBUSI, MOHUMATh
HaMepEeHUs IPYTHuX JII0JIeH, MPOSBIATh YBAKUTEIIbHOE OTHOIIEHHE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.
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2) coBMeCTHas eI TeJbHOCTb:

MOHUMATh U KCIMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYAJIbHOU
paboThI IPU pelICHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEWUCTBUM C Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KJI0TO YiI€HAa KOJUIEKTHUBA;

IPUHUMATh €I  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JICWCTBUU,
pacmpenensiTh poiau € Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXAATh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAauyeCTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHHUKAa KOMAaHIbl B
001U pe3ysIbTaT MO pa3paOOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OILIEHUBATh WJEW C TO3WIHUK HOBH3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAJTbHBIMY PEryJATHBHBIMU J€HCTBUSIMM:

1) camoopranu3anusi:

UCIIOJb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISIBJICHUS TpPoOJIeM W HUX
pelieHust B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBLIOMpaTh HAa OCHOBE OMOJOIMYECKUX 3HAHUM 1I€JIEBbIE U CMBICIOBbBIC
YCTAaHOBKHM B CBOMX JCHCTBUAX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JIESITEIIbHOCTh, BBISIBISTH
npoOJeMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbLHOM
NESTEIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATEIFHO COCTAaBJIATh IUIAH PpEHICHUS MpoOJeMbl ¢  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYXHOCTEHN U MPEANOUYTEHHUI;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuupsATh paMKU y4eOHOIro nmpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUI;

JIeJIaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TIPOSBICHUIO IMUPOKOW DPYIUIUU B
pa3HBIX O00JIACTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOW  pedIeKCMH  KaK  OCO3HAHMS
COBEpLIACMBIX JEUCTBUHA M MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJIbTaTOB W
OCHOBaHH, UCIOJIb30BaTh MPUEMBI pedIeKCUU JJIsi OLEHKH CUTYyalluH, BbIOOpa
BEPHOTI'O pELICHNS,;

YyMETh OLICHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 10 HUX
CHWXKECHHUIO;

[IPUHUMATh MOTHBBI M apryMEHTbl JAPYTHX IPU aHaju3e pe3yJbTaToB
NeATEbHOCTH;

3) npuHsiTHE CeDdST M IPYIUX:

IpPUHUMATh ce0sl, MIOHMMAas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

[IPUHUMATh MOTHBBI M apryMEHTbl APYIrUX [PU aHAINU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

PU3HABATH CBOE MPaBO U MPABO APYTUX HA OIIUOKH;

pa3BHUBATh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTOro YEJIOBEKA.
IHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJEpX aHUsI Yy4yeOHOro MpeaMera
«buonorus» Ha yriayOn€HHOM YpOBHE OpPHUEHTHUPOBAaHbI Ha oOOecredyeHue
npopunbHOro  o0ydueHus  oOywarommxcsa  Ouwomormu. OHM  BKIIIOYAIOT:
cneruduyaeckue st OMOIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOECHUIO, UHTEPIPETALMU U NPeoOpPa30BAHUIO 3HAHUM, BUJbI JIESITEIHHOCTH MO
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHUIO B PA3JIMUHBIX yU4eOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTABICHbBI IO
rojam U3y4eHus.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS ydyeOHOTO Tpenmera «buonorus» B 10
Kacce IOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MUpPaA, B
NMO3HAHWM  3aKOHOB TPHUPOABI U  PEHICHWH MTpoOJeM  PalMOHAIBLHOTO
IPUPOAOIIONIH30BaHNUA, O BKIIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIorny;

BIAJICHUEC CHCTEMON  OHOJIOTMYCCKMX 3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHUS (3KU3HB, KIIETKA,
OopraHusM, MeTabolIM3M, TOMEOCTa3, CaMOPETYJSIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPHUH
(xnerounas teopus T. [lIBanna, M. Illneinena, P. BupxoBa, xpoMocoMHas Teopust
HacnencTBeHHocTn 1. Moprana), ydenus (H. M. BaBuioBa — o meHtpax
MHOTrooOpa3usst ¥ MPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTEHM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TMOKOJEHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
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HE3aBUCUMOro HacienoBanus [. MeHnens, TOMOJOTHYECKMX pPSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. 178 Basunoga), IIPUHIIATIBI
(KOMILIEMEHTApHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TO3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAaHUSX JKUBBIX OOBEKTOB (OMHCAaHUE, H3MEpPEHUE,
HaOIr0/IeHHUE, SKCIIEPUMEHT);

yYMEHHE BBIJICIATH CYIIECTBEHHbIE MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCJE
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB U CUCTEM
OpraHOB pACTEHUN, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIHHOCTH,
IPOTEKAONINX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKUX
poleccoB: 0OMeHa BellecTB (MeTadoJIu3M), MPEeBpALEHUsI SHEPTUU, OpOoKEHUS,
aBTOTPO(HOTO U TeTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, MeH03a, raMeTorenesa, 3MOpuorenes3a, MoCTIMOPUOHAIILHOTO Pa3BUTHS,
pa3MHOXKEHHUsS,  HMHIUBUAYaTbHOTO  DPa3BUTHs  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHaBJIMBATh B3aWMOCBS3H MEXJy OpPraHOUJAMHU KIETKH M UX
(GYHKIIUSMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX (QYHKIUIMH, MEXITY
OpraHaMM W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMHA, MEXIY CHUCTEMaMH OPraHOB M WX (QYHKIMSAMH, MEXKIY OSTallaMu
oOMeHa BEIIEeCTB, dTallaM KJIECTOYHOTO IMKJIA M KU3HEHHBIX [IUKJIOB OPTaHNU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM U
dbakTOopaMu cpejibl OOUTAHUS;

YMEHHE BBISBISATh OTIMUNTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIC
pacTeHUid, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIUE AapTryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHUKY Ul JOKa3aTeJbCTBAa POACTBA OPraHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYIIIT,

YMEHHUE pelIaTh OMOJIOTUYECKUE 3a]a4, BBISBISTh IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETyeMbIMH OMOJIOTUYECKUMU IPOLIECCAaMH U SBIICHUSMH, J€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpPHBbIE M MpPAaKTHYECKHE paboOThI, COOIIOAATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000OPYIOBAaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPSITh HUX OKCIECPUMEHTAIbHBIMU
cpenctBamu, (GOPMYIHpPYS IENIb HCCIENOBAaHUSA, AHAIU3UPOBATH TOTyYEHHBIE
PE3yNbTATHI U IETIATh BHIBOBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIIEIOBATEIILCKOM paboTe IO OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBbHBIX HAYYHBIX OOILECTB, U
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nyOJIMYHO  TPEACTABIATH  MOJYYEHHbIE  pe3yJbTaThl HA  YYEHHYECKHX
KOH(EPEHITUSX;

YMEHHE OIIEHHWBATh JSTUYECKHWE AaCHEKThl COBPEMEHHBIX WCCIICIOBAaHUN B
obmacth  OWMOJOTMM W MEIUUMHBI  (KJIOHMPOBAaHHWE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIPABIEHHOE W3MEHEHHE I'€HOMa M CO3JIJaHUE TPaHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp OyAylied MpoQecCuoHaIbHOU
NeSITENbHOCTA B 00JacTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUILEBONM MPOMBIIUIEHHOCTH, YIAyOJIsTh MO3HABATEIbHBIN
UHTEpPEC, HAIMIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Mpodeccuu u
IPOJOJIKEHUE OHOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsix CpeaHero
po(ecCHOHaNBbHOTO U BBICIIET0 00pa30BaHUs.

[IpeameTHbIe pe3ysbTaThl OCBOEHUSA ydyeOHOro mpeamera «buonorus» B 11
K1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MecTeé U poJM OWUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHM COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpa, B TO3HAHUU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJieM 4YeloBEeYecTBa, a TakK€ B PEUIEHMH BOIPOCOB PAIMOHAIBLHOIO
IPUPOAOIIONIb30BaHUSA, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOILIEHHUS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyO€kKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUY;

YMEHHE BIAJIETh CHCTEMOW OHMOJOTMYECKHMX 3HAHUM, KOTOpas BKIKOYAET
OMpEeJEeNeHUs] W TOHUMAHWE CYIIHOCTH OCHOBONOJIAralolux OUOJIOrMYEeCKUX
TEPMUHOB M TOHATUN (BUJI, 3KOcUCTeMa, Ouocdepa), OMOIOrMYECKUE TEOpUU
(3BomounoHHas teopust Y. /lapBuHa, CUHTETHYECKash TEOPUs SBOIIOLUHN), YUYEHUS
(A. H. CeepuoBa — 0 nyTax M HamnpaBlieHUsX 3Bosironuu, B.W. Bepuanckoro — o
o6uocdepe), 3akoHbl (reHeTHueckoro paBHoBecust Jx. Xapau u B. BaiinGepra,
3apojeiieBoro cxojacrea K. M. bapa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON MUpaMUJIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJaJIeTh ~ OCHOBHBIMH  METOJAaMH  HAY4YHOTO  TO3HAHMUA,
UCTIOJIb3YeMbIMU B OMOJOTHYECKHUX MCCIIETOBAHUIX KUBBIX 0OBEKTOB M SKOCUCTEM
(onmucanue, M3MepeHUe, HAONIOJIEHUE, SKCIIEPUMEHT), CIIoco0aMU BBISABICHUS U
OLICHKU aHTPOIIOI'€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHUE BBIJCNATh CYIIECTBEHHbIE TPU3HAKU: BHUJOB, OHOTEOIIEHO30B,
IKOCUCTEM U Ouochepsl, CTAOUIU3UPYIOMIETO, JBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJTONaTPUYECKOTrO U CUMIIATPHUYECKOTO
BUA000pa30BaHus, BIUSHUS JBUKYIIUX CHJI BOJIOLMN HA T€HO(MOH I MOMYJISALHNH,
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IPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejie OOMTaHuWs, YepeIOBaHUs HAIPABICHUIM
ABOJTIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHUH B DKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXIY IMPOIECCaMU HBOJIOINUH,
JBUKYIIMMUA CUJIAMU aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENIbHBIE  TPU3HAKK  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, aOMOTHYECKUX M OMOTHUYECKHX
KOMIIOHEHTOB ~ AKOCHUCTEM, B3aUMOCBA3€Hd OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJIsl JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJIbl OOUTaHUS, CAMHCTBA
YeIIOBEUYECKNX pac, HEOOXOIMMOCTH COXpPAaHEHUS MHOTOOOpa3usi BHIOB U
HKOCUCTEM KaK YCJIOBHS COCYLIECTBOBAHUS MPUPOIbI U YEIOBEUECTBA;

YMEHHE peIIaTh OMOJIOTHYCCKUE 3aaUH, BBISABIATh IPUYNHHO-CIICICTBCHHBIE
CBSI3U MKy UCCIICTYEMBIMU OMOJOTHYCCKUMH MPOIIECCAaMU U SBJICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBaHUH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh J1TA0OPATOPHBIE U NpPAKTUYECKUE pabOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPSITh WX OSKCIECPUMECHTATbHBIMU
cpeacTBamMu, (QOpMYyIUpPYs LeJdb HCCIEIOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
PE3YNBTATHI U IeTIaTh BEIBOBI;

YMEHHE yYacTBOBAaTh B y4e€OHO-HCCIIEOBATEIbCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMMYHO  TPENCTaBIATH  TOJYYCHHBIC  pe3yabTaThl HAa  YUYCHUYECKUX
KOH(hepEeHIUSX;

YMEHHE OIEHUBATh THIIOTE3bl M TEOPUU O TIPOUCXOXKICHNH JKU3HU, YETOBEKA
M YEJIOBEYECKUX Pac, O MPHUUMHAX, MOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
TJI00ATbHBIX U3MEHEHHI B Onocdepe;

YMEHHE OCYIECTBISTh OCO3HAHHBIA BBIOOp Oymymielt mpodecCHoHAIbHON
JESITEIHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIH30BAHUSI, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO35AWCTBA, MHUIICBOU
IPOMBITIUICHHOCTH, YTAyONsTh TO3HABATEIbHBIA WHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOJODKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPETHETO MPOo(heCcCHOHATHHOTO U
BBICITIET'O 00pa30BaHMS.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHUe pa3/ie/ioB U TEM
Ne ni/m Kontpoabnbie | Ilpaktuueckne | (uupposbie)
NPOrpaMMbl Bcero
padoThI padoThI oOpasoBareibHbIE
pecypchl
1 Bbuonorus xak Hayka
2 JKuBble cucTeMbl M UX U3y4eHUE
3 Buonorus xierku 0.5
4 XUMHUYECKasi OpraHu3aIust KICTKH 10
) Crpoenue u QyHKIIH KIETKH 8
6 OOMeH BeleCcTB U NMpeBpallleHue SHEPTUH B 9 1
KJIETKe
- Hacnencreennas nnpopmanus u 9 05
peanu3anus e€ B KJIETKe
JKU3HEHHBIN UK KIETKU 6 1
Crpoenue 1 pyHKIIUN OpraHU3MOB 17 1.5
10 Pa3smHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa O HAaCJIE€ICTBEHHOCTU U 5 05
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'enetnka uenoBeka 3 0.5
15 Cenekmusi OpraHu3MoOB 4 1
16 buorexHonorus u cuHTeTHYECKAsE OMOJIOTHS 4
17 PesepBHOE Bpems 1
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13
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11 KITACC

Ne
n/
I

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMmbl

KoaunuecTBO 4acoB

Bceer
0 e padoThI

KonTpoabHbl

IIpakTuyeckun
e padoThI

DJIEKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbI
e pecypcsl

3apoxxeHue u
pa3BUTHE
3BOJIFOLMOHHBIX
MIpE/ICTaBICHU B
ounonoruu

MuKpOo3BOITIOIUS
1 €€ pe3yJIbTaThbl

14

Makpo3Bosronus 1
€€ pe3ybpTaThbl

[Ipoucxoxnenue u
pa3BUTHUE )KU3HU
Ha 3emiie

15

1.5

[Ipoucxoxnenue
YyeJIOBEKa —
AHTPOIIOr'€HE3

10

OKOI0TusI —
HayKa o
B3aMMOOTHOILICHUS
X OpraHu3MOB U
HaJIOpraHU3MEHHBI
X CHCTEM C
OKpY>XKarollen
cpenoi

0.5

Opranusmsl 1
cpena oouTaHus

1.5

OKOJIOTHUSA BUIOB U
MO YJIALAN

0.5

OKoJIorus
COOOIIIECTB.
DKOJIOTUYECKHE
CHCTEMBEI

12

0.5

10

buocdepa —
rio0anbpHast
IKOCUCTEMA

11

YenoBek u
OKpYXKaromas
cpena




12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO
YACOB I10 102 0 7.5
[NPOI'PAMME

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHON NOANUCHIO

MYHULUUNANBHOE BIOAXETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXOAEHUE «CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N23 C
KPbIMCKOTATAPCKUM AA3bIKOM OBYYEHUA>» FOPOACKOIO OKPYIrA
CYAAK, Canpxanunosa ®epuae VbpanmoBHa
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