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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (nmanee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYuebnsiil mpeamet «buosorus» 6azoBoro yposHs uzyueHus (10—11 kmaccsl),
paccUMTaHHbIi Ha 24yaca B HeAEN0,  SBISETCS OJHUM U3 KOMIIOHEHTOB
npenMeTHol  obnactu  «EcTecTBeHHO-HayuHble — npeameTh».  CorjacHo
nonoxxkenusim ®I'OC COO npoduiabHble y4eOHbIE NpEAMETHl, HM3ydaeMmble Ha
yriayOia€HHOM YpOBHE, SBISIIOTCS crocoboMm auddepeHuuanuu oOy4eHHUs Ha
ypOBHE  cpenHero  oOmero  o0pa3oBaHMs W TOPU3BAHBl  OOECHEYMTH
PEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEAHUM OOIIUM, CpEIHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHHeM. B TO ke BpeMs KaKIbIil U3 TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHHE
oOpa3oBaTelbHBIX, BOCHHUTATEIbHBIX W PAa3BUBAIONIMX 3a/lay, CBSI3aHHBIX C
npodopueHTaeil 00yJamuxcss U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOM
00JIaCTH HAYYHOTO 3HAHUS, CBA3aHHOTO C OMOJOTHEW, MEAUIIMHON, HKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHHE O
e U 3a7jayax u3ydeHus: yueOHoro npeameta «buonorus» Ha 6a30BOM ypOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapUMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpPHpOBaHHE TIO pa3jiellaM M TeMaM, paclpenesieHne Mo Kiaccam,
PEKOMEHyeT TIOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peain30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oiaromaps 4YeMy MPOCMaTpUBaeTCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OHUOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHUI O 340pOBOM 00pa3e >XHM3HHU, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJbTarTaM OOy4YeHUss U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
00yYaroIMxcs IO OCBOCHHIO COJCP)KaHUs OHOJIOTMYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpeaHEro 00I11ero 0Opa3oBaHus.



VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeaHEro oOliero oopa3zoBaHUs
3aBepliaeT OuoJIorMYecKoe o0pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha
pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
Ie€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YYEHHSI U SKOJIOTUH.

N3yuenune yuebHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE,
pacCUMTaHHOM Ha 2 4ac B HEJENI0, OPUEHTHUPOBAHO HA MOATOTOBKY O0y4arOIIMXCS
K TIOCJICNYIOIEMY TIOJYYEHHIO OHOJOrMYecKOro oOpa3oBaHUs B By3axX U
opraHu3anusax cpeaHero mnpodeccuoHanbHOro obpazoBanus. OCHOBY €ro
CoJlepKaHUsl COCTaBJSIET CHCTeMa OMOJOTMYECKUX 3HAHUM, TMOJYYEHHBIX NpH
U3YYeHUH OOYyYalolMMUCS COOTBETCTBYIOLIMX CHCTEMATHUYECKUX pa3/esioB
OMOJIOTMH HA YpPOBHE OCHOBHOro oOmiero oopaszoBanus, B 10—11 kimaccax »tu
3HaHMS TOJy4YaloT pas3BuTHe. Tak, pacimupeHsl W yriayOJeHbl OUOJIOrHYecKue
3HaHMSI O PACTEHUSAX, JKUBOTHBIX, Tpubax, OakTepusix, OpraHu3Me YeJIOBEKa,
o0IIMX 3aKOHOMEPHOCTSAX JKU3HM, JIONMOJHUTEIBHO BKIIIOUYEHBI OMOJIOTHYECKHE
CBEJICHUS IPUKIJIATHOTO U MOMCKOBOT'O XapaKTepa, KOTOpble MOKHO MCIOJIB30BaTh
KaK OpHEHTHpHI MJisi TOCIeayronero BbiOopa mnpodeccun. BosmoxHa Takxke
UHTErpanusi OHOJIOTMYECKUX 3HAaHUM C  COOTBETCTBYIOUIMMHU  3HAHUSIMH,
MOJIYYEHHBIMU OOYYAIOIIUMHUCS TPU H3YYEHUH (DU3UKH, XUMHH, reorpaduu H
MaTEMaTHUKH.

Crpyktypa mnporpamMMmbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOAbl K H3yUYEeHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl dKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIOIIMHA OPTAaHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCSI OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, IMOPUOIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUSA OOydYaroNIUXCs IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kmacce wu3ydaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI KOJIOTUH U yUYeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
o0yyarouMMucs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJ,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOrooOpa3MM M OCOOEHHOCTAX KJIETKH, OpraHu3ma, MOIYJISIIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
HCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMUECKUX 3HAHUU. JLJist
pa3BUTHS W NOJNJEPKAHMUS HHTEpeca oO0ydaromuxcsi K OWOJIOTMH Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
10 OMOJIOTMH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJIEHUS U Pa3BUTHS



TOM WIM HMHOM 00J1acTh OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PELIEHUE BaKHEHIITUX OMOJIOrMYECKUX U SKOJIOTHYECKUX TPOOIEM.

Lenp n3yuenus yueObHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-()YHKIIMOHAJIBHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHH
MCII0JIb30BaTh 3TU 3HaHUSA B (POPMHUPOBAHUU MHTEpECa K ONpEeNesIEHHON 00sacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTkenue 1enu u3ydeHus: yuyeoHoro npeamera «buonorusi» Ha 0a30BoM
YpOBHE, pPAaCCUMTAaHHOM Ha 2 Yaca B HeEJAEN0, OOECleYMBAETCS pElICHUEM
CJIeIYIOUINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3uu MU OCOOCHHOCTSAX OMOJOTMYECKUX CHCTEM (KIJIETKa,
OpraHu3M, MonyJsilus, BUa, OUOreoleHo3, onocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX MCCIICIOBAaHUSX B OMOJIOTUH;

O3HAaKOMJICHHE OOYy4YaloIIUXCSd C METOJAMM TO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMHU  METOJaMH  OHOJIOTMYECKUX HayK (MOJICKYJISApHON W
KJIETOYHON OHOJOTHMH, HMOPHUOJIOTUU U OHOJOTUM PA3BUTHS, TEHETUKH W
CEJICKIIUU, OWOTEXHOJOTUM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
uccienoBaHuid B jabopatopum W B mpupoje (HaOmroJeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOIIMMHCS  YMEHHUSIMHU: CAMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-)KOHOMUYECKUMHU U  3KOJIOTHYECKUMHU
npobiieMaMu 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH JEATENbHOCTH II0
OTHOLICHUIO K OKpY’)Karollle NPHUPOJHON cpele, COOCTBEHHOMY 3/0POBBIO H
3JIOPOBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuki MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW >KH3HECATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallUsiX TMPUPOAHOIO UM TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BuTHE Y 00yUaIOUIUXCA WHTEIICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCA OTKPBITUAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSAMH B OWOJIOTHH, pEIIaeMbIMH €0 MpOoOJIeMaMH, METOAOJIOTHEH
OMOJOrNYECKOTO UCCJIeI0BaHNUA, POBEACHUS AKCIEPUMEHTAIbHBIX



WCCIICIOBAHM, PEIICHUSI OMOIOTMUECKUX 3a/1a4, MOJCIUPOBAHUS OHOIOTHUECKUX
00BEKTOB U MPOLIECCOB;

BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOINCH KyJIbTypbl IIOBEJACHUS B MPHUPOJC;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOyYaOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIONIB30BaHNHU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, KOCHCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MAaCHOCTU KU3HEACATEIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

CO3IaHMe  YCJOBHHA  JUII  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIUMUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIEHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OOmiee uymMcIO YacoB, OTBENEHHBIX HAa HM3yueHUE Owosiornd Ha 0a30BOM
YpOBHE cpeqHero obmiero oopasoBanusi, cocrtapimsieT 136 vac: B 10 kiacce — 68
yaca (2 gaca B Hezieno), B 11 kiracce — 68 gaca (2 yaca B HEJIeIHO).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEelU(UKH €ro COJAEp)KaHMs U HaIpaBJICHHOCTH Ha
NpOJOJIKEHHE OMOJOTrMYecKOro 0o0pa3oBaHUs B OpraHU3alUSAX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

OO0s3aTeIbHBIM YCJIIOBHEM TPH OOyYeHHH OHOJIOTMHM Ha 0a3oBOM (24ac B
HEJICNI0) YPOBHE SBISETCS MPOBEACHHE JTa0OpPaTOPHBIX M MPAKTUYECKUX PabdoT.
Taxxe ywacTue OOydYarOMIMXCA B BBIMOJHEHUM TPOEKTHBIX U y4eOHO-
MCCJIEIOBATEILCKUX PA0OT, TEMaTWKa KOTOPBIX OIpEAeNseTCS YYHUTElIeM Ha
OCHOBE UMEIOIINXCA MATEPUATHHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOTHBIX
YCIIOBH.



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  Hayku W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECIOBAaHUS B
Ouoaoruu.

3HaueHue Ouosoruv B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIUIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpl 1 cxembl: «CBsi3b OHMOJIOTHM C JIPYTMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPTraHHU3AIMS,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTudecknii), OmochepHsiii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOro. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTHEe 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanumpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lpruMHBI UCKaXeHHsT pPe3yabTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuibl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpPraHU3alMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «Metoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdoBaHHME  JJIsI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3YyYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAsg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonusi. Kougoxanvnas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOIM, MHUKPOIpENnapaThl PpPacTUTENBHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIIETOK.

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga u e€ ponp Kak pacTBOpPUTENS, pearcHTa, y4yacThe B CTPYKTYpUPOBAHHU
KJIETKH, TEIUIOperynsnuu. MuHepalbHble BEIIeCTBa KIETKH, UX OMOJOTrHYecKas
poJib. Posib KATHOHOB M AaHWOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buonornueckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTypsl O6enkoBoi Monekysnbl. [lepBuyunas
CTpYKTypa Oeika, NEeNnTUIHas CBsI3b. BTopuuHas, TpeTH4YHAs, YETBEPTHYHAS
cTpyktypbl. Jlenatypamus. CgoiictBa OenkoB. Kmaccudukanus  OenKoB.
buonornueckue Qpynkuun 0enkoB. [Ipuonsi.

Yraesoabl. MoHOCaxapuabl, AUCAXapUAbI, OJIUTOCAXAPUABI U MTOJIUCAXAPUIBL.
OOmuit  mnaH CcTpoeHHs M (U3MKO-XMMHYECKHE CBOMCTBA  yIJI€BOJOB.
buonorunyeckne GpyHKIMH YIIIEBOIOB.

Jlumunet. ['uapodunsHO-THAPODOOHBIE cBOMcTBa. Kitaccudukarys munumos.
Tpurnuuepuasl, dochoaunuasl, BOCKU, cTepouabl. buosorudeckue QyHKUUU



munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOJTYNIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctu. I[lpaBunio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Mmosekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKLIIHH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrpykrypHast Ouonorus: OMOXUMHUYECKHE U OMO(U3NYECKHE HCCIIeA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYII.

JdemoHcTpanumn

[Toptpetsr: JI. [Tonmunr, /. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacmpenesieHe XUMHYECKUX DJIEMEHTOB B  HEXHBOU
npupoae», «PacnpeneneHne XMuMUUECKUX 3J1EMEHTOB B JKUBOU MTPUPOE».

Tabmuuer u cxembl: «Ilepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKYNb», «CTpOoeHHE MOJIEKYI
yraeBoJoB», «CTpoeHue MOJEKyJl JuNnuaoB», «HyKIenHOBbIE KHCIOTHDY,
«Ctpoenune Monekysbl ATDy.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py10BaHue.

JlaGopaTopuas padora «OOHapyxeHHe OEIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIum».

JlaGoparopnass  pabdora  «VcciaemoBaHue — HYKIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX W3 KJIETOK PA3JIMUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHMS KICTKH.

CrtpoeHune nMpoKapuoTHISCKO KiaeTKu. KieTouHas cTeHka OaKTepuil i apXew.
Oco0eHHOCTH CTpOeHUS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHMPOBaHUE DYKapUOTUYECKOU KJIETKH.
[nazmatuueckas wmemOpana (turazmanemma).  CTpykTypa —IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneru€énnas auddysus), akTUBHBIA (NMEPBUYHBIA W BTOPUUYHBIN
akTUBHBIN TpaHcnopT). llomynmponunaemocts wmeMOpanbl. Paborta Hatpuii-



KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOUUTO3, (haronuros3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa U QyHKIHMH KJIETOYHOM CTEHKH pacTEHUM, IpuOoB.

[utommazma. [uto3ome. Llutockener. [IBmxenune nurormiazMbl. OpraHoUabI
KieTkd. OJHOMEMOpaHHbIE OpPraHOWAbl KIETKH: DSHJOIUIa3MaTUYeCKas CeTh
(BIIC), anmapat I'onblku, JTU30COMBI, UX CTpoeHUE U (yHKUMH. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHOMAOB KIETKU. CTpOoeHHE TPaHyISPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oeaxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHylsipHbI)  3HAOIIA3MATHUYECKHM
petukynyMm. CekpetopHast QyHkius anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BELIECTB B KJeTKe. Bakyounu pactutenbHbix KieTok. Knetounsiii cok. Typrop.

[lonnyaBTOHOMHBIE ~ OpPraHOWUJbI  KIJIETKH:  MHUTOXOHAPHH,  IUIACTHU]IBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApUN W mactui. [lepBuunsie,
BTOPUYHBIE W CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOMIIacThl, XPOMOIIJIACTHI, JIEHKOIUIACTHI BBICIIUX PACTCHUI.

HememOpannsbie opranounab! kiaetku CTpoeHue U QyHKIUU HEMEMOpaHHBIX
OpraHoOuJI0B KJICTKH. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kilemok. Mukporpyoouku. Kietounsrit
neHtp. CTpoeHue H JABWXKEHHE KIYTHKOB M pecHUYEK. MUKpOTPYyOOUKHU
muTorasMel.  Llentpuons. Benku, accoyuuposannvie ¢ MukpouiameHmamu u
muxkpompyoouxamu. Momopusie 6enxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUiazMa, SIPBIIIKHA, KX CTPOCHUE H
byakuuu. AnepHbrii O0enkoBbld MaTpuKkc. I[IpoCTpaHCTBEHHOE pPaCIOJIOKEHUE
XpOMOCOM B UHTep(a3HOM sifpe. Iyxpomamur u cemepoxpomamur. benku
XpoOMaTUHAa — THUCTOHBL. Jlumamuka s0epuou o6Oonouku 6 mumo3se. SoepHbiii
mpancnopm.

Kinerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanumn

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

Tabauubr u cxembl: «CTpOoe€HHE 3YKapHOTHUECKOW KIETKH», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrne NPpOKapUOTUYECKON KIETKH.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOMpENapaThl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEpHAIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.



IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBD».

JlabopaTopHas padora «lccnemoBanue mnasmonvs3a M JAeIIa3Moiu3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIUIA3MbI B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIUU B KJIeTKe

AccUMWISITIIUSA ¥ AUCCUMUMIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEILIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YyacTue Kuciopojga B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecrneueHue KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapakTep peakiuid KIETOYHOTO
merabonmu3zma. DepMeHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTU (HEPMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CUHTE3 OpPTraHMYECKUX BEHIECTB B KieTke. DOTOCHHTES.
Anokcueennblli u okcueenuwvlii homocunmes y oaxkmeputi. Ceemocobuparowue
nueMeHmyl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poab XJI0pomiacToB B mpolecce
dotocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca. u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpoB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeMOCHHTES. Pa3znoobpasue OpraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYyIOmKe OaKkTepuu, >KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Buabsl Opoxenus. [IpogykTel OpoxkeHUS H HX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIC OpTaHU3MBI. Drarbl HHEPTETHIECCKOTO obmeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ononoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Ouepeus memoOpanHo2o epaduenma npomonos. Cunmes
AT®: paboma npomonuoi ATD-cunmaszwi. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepes aHadpoOHBIM. D(PHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Moptperst: k. Ilpuctou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxeMbl: «@OTOCHHTE3», « IHEpreTHYecKuil ooMen», «brnocuaTe3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

Jlaboparopnass padora «lI3ydyeHME  KaTAIUTUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WIHM KaTaasbl)y.

JlabopaTtopnass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnass paGora «CpaBHeHue TpolrieccoB  (OTOCHUHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMAUSA M peajn3alus e€é B KJIeTKe

Peakuuu matpuunoro cunrte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTnueckuit
KO#, ero cBoicTBa. TpaHckpunuus — wmaTpuusblii cuHTe3 PHK. IlpuHuummnsr
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust Ouocuuteza Oenka. KomgupoBanue amunHokucinor. Ponab pubocom B
OounocuHTe3e Oemnka.

CogpemenHvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzanus reHoma y
IPOKapUOT U 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNPOKAapHOT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaexynsapHvlie mexanuzmvl SKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perynsius 0OMeHHBIX
IpoLIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTounble (OpMBI )KM3HU U 00JUraTHbie napa3uThl. CTpoeHHe
NIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHnHbIli YUKl
JIHK-cooepoicawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHbIX, pacteruit. CIINJ[, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz ooavwux maccusos («bigdata»)
CMPYKMYPHBIX OUuoI02UuYecKux 0anHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvle pynxyuu 6eakos. Cnocobvl 00cmasku 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Kousbios, /I. Y. IBaHOBCKHIA.

Tabmumper u cxeMbl: «brocuHTe3 Oenkay, «I'eHeTHdecKuid Koy, «BHpychI»,
«baktepuodaru.

IIpakTuueckas padora «Co3aHnre MOJIENIA BUPYCay.

Tema 8. JKusHeHHbIN HUKJ KJICTKHU



Knerounbslii nukia, ero mnepuonbl W perymsuus. Hurtepdasza u MuTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKawmux B HHTep(dasze. [loarotoBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
MMOCTCUHTETUYECKUHN (TPEMUTOTUUYECKUI) EPUOIbI HUHTEP(DA3HI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENBHOCTD.
Mexannsm perummkanuu JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u
TeaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JUIUIOUIHBIA U
rariouAHbld  HabOpbl  XpoMocoM. ['omosiornuHbie  XpomocoMmbl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — wMuTo3. CraguM MWTO3a W TPOUCXOASIIME B HHUX
npoueccel. Tunsl MuTo3a. KapuoknHe3 M HUTOKMHE3. bHONOrnyeckoe 3HayeHUe
MUTO3A.

Perynsauuss MUTOTHYECKOrO IHMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeb — arornTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
KemKay» — buourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabnmuupelr u cxembl: «KU3HEHHBIM MK KIETKU», «Mwutoszy», «CTpoeHue
xpomocom», «Permkanus JHK».

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKpOMpenapaThl: «MHUTO3 B KJIeTKax
KOpEIIKa JTyKay.

Jlaboparopnass  pabdora  «/3yueHnWe = XpOoMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlaGopaTopuas padora «HabmoneHnre MuTO3a B KJIETKAaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue n GQyHKIIUM OPraHN3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

Oco0GeHHOCTH  CTPOEGHHA U JKU3HEAEATEIBHOCTH  OJHOKIJIETOUHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHBIE TpHOBbI, OJHOKIETOYHBIC
BOJIOPOCIIH, APYrre NPOTUCTHI. KOJIOHHAIBbHBIE OPTaHU3MBI.

B3anmocCBsA3p 4acTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHusM Kak euHoe 1esoe. ['omeocTas.

Tkann pacteHuid. Tumel pacTUTENBHBIX TKaHEl: oOpa3oBaTenbHas,
MOKPOBHAsI, MNPOBOJsAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOEHUS,
GYHKIMI ¥ paclofioKeHUs TKaHEH B OpraHax pacTeHUH.



TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTENbHASA, MbIlIeYHasi, HepBHAsA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U 4eJIOBeKAa. DYHKIIMU OPTraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyHbIi ¥ BHyTpeHHHU ckener. CTtpoeHue u
TUIBI COETMHEHUS KOCTEM.

JIBrokeHrne  Opranu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, pecHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

I[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MUHEPATbHBIX BEIIECTB pacTeHUsIMU. [IuTaHnue >KUBOTHBIX. BHYTpHUMNosOoCTHOE U
BHYTPUKJIETOUHOE muIleBapeHue. [luTaHne MO3BOHOYHBIX >KUBOTHBIX. OTaenbl
NuIleBapuTelbHOro TpakTa. IlumeBaputenbHble xenesbl. [lunieBapurtenbHas
CHCTEMAa YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepHoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX UBOTHBIX M YE€JIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX IMO03BOHOYHBIX IKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YejoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MiIeKonuTaronux. Perynsamus neixanus. JprxarenbHbie 00BEMBI.

TpaHCIOPT BEIIECTB y OPraHUW3MOB. TpPAHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BewecTB y XUBOTHBIX. KpoBeHOCHas cucreMa W €€ Oprasbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KkpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryisnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbleneHus. OuibTparus,
CeKpenusi U 00paTHOE BCAChIBAHUE KaK MEXaHH3MbI PabOThI OPTaHOB BBIJCICHHUSI.
CBsi3b MOJIOCTH TE€JIa C KPOBEHOCHOW U BBIICIUTENbHON cucTeMamu. Boiienenue y
MMO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CtpoeHne u (QPyHKIHMOHUPOBAHUE
Hedpona. OOpazoBaHre MOYH Y YEIIOBEKA.

3amMTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Cropsl
OakTepwii W TUCTHI MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHHM.
Kytukyna. Cpencrsa nacCUBHOM M XMMHAYECKOW 3aIATHI. DUTOHIUBI.



3amMra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX MNpPOU3BOJHBIE.
3ammura opranusma ot OonesHeil. UMMyHHast cuctema dyenoBeka. KieTouHbl u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIN creunduuecKuii
UMMYHUTET. Teopus KiIoHaJIbHO-celneKTuBHOro ummynurera (II. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpOxXAEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHU.

Pazgpaxxumocte ¥ perymanus |y OpramusMoB. PasgpaxumocTts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxuMocTe ©  perymamus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBhast cucrema u pedrexropHas peryisuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnekc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIeKChI.

I'ymopanpHas perynsuus U SHIOKPUHHAs CHCTEMa YKMBOTHBIX M 4YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [[elCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [umnortamamo-runodusapHas
cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBinos.

Tabmuupel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PACTECHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHui», «KopHeBbie cuctembl», «CTpoeHue cTebis»,
«CTpoeHHE JIUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIEeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucremMa», «J/lpixarenpHas

cucTeMay, «HepBHas CHUCTEMA, «Koxay, «MplmeuHas cuCTEMa,
«BbigenurenbHas cUCTEMa», «DHAOKPUHHAsA cuUcTeMay, «CTPOEHHME MBIIILBD,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue A0KIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nruiy», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaThl OJHOKICTOYHBIX
OpPraHW3MOB, MUKPOTpENnapaTbl TKAHEW, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXXHX, >XHBBIC JK3EMIUISIPhl KOMHATHBIX PACTCHH, TepOapuu
pacTeHWil pa3HBIX OTHIENOB, BIAXHBIC MPENapaTrbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000py1I0BaHUE AJIsl IEMOHCTPALIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTAaHUSI PACTEHHUI,



paciierieHrus Kpaxmasia U OeJIKOB MOoJl JeHCTBUEM (PEPMEHTOB, 000pPYI0BaHUE TS
JEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KU3HEHHOW EMKOCTHU JIETKUX, MEXaHU3Ma
JIXaTEIbHBIX IBUKEHUM, MOJIETT TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TkaHel pacTEeHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHE KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKW, Wik rameTtsl. Meio3. Craauu
meno3a. [loBenenue xpomocom B Meitose. Kpoccunrosep. buonmornuecknii cMbIci
M€No3a W TOJOBOrO mporecca. Melo3 M ero MeCTO B KH3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameTorenes y »KMBOTHBIX. [1os10BBIE Kene3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBopeHre W ASMOpPUOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
0 pPa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem dIMOPUOTIOSUML.
Konyenyus mopghocenos u moodenu mopghoceneza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposaHwoe Opobaenue. brnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinust). 3aKiiaika OpraHoB M TKaHEH U3 3apOobILIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojbliia (dMOpUOHANBHAS HWHIYKIIHS).
3aknajgka TIUIaHA CTPOCHUS JKMBOTHOIO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 5SMOpPHOHAIIBHOE pPa3BUTHE PA3THYHBIX
(aKTOpPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHbli mepuon. llpsamoe wu
Hempsimoe  pa3BuTue. PasButne ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoornuyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoAe. Tuibl pocTa >KUBOTHBIX. DakTOpPHI
PEryJsilIMM POCTa AKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenioBeka. [lepuoabl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PazmHoxenne u pazputue pacteHuil. ['ametoputr m cmopodut. Meiio3 B
KU3HEHHOM 1MKJIe pactenuil. OOpa3oBaHue cmnop B IIpoliecce Meio3a.



I'amerorene3 y pacteHud. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHUE CEMEHMU.

MexaHu3MBbl pETyJsIMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHncTpanumn

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

Tabmunpel 1 cxeMbl: «BereratuBHoe pa3MHOXeHHE», «Tumbel Oecrosioro
pa3sMHOXKEHUS», «Pa3MHOXKEHUE XJIaMHAOMOHAaAb», «Pa3zMHOXEHHE HBIJIECHBI»,
«Pa3MHOXeHne Tuapby, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMmoe u
HEMpsMOe pa3BUTHE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkun», «JIBOHHOE OIJIOAOTBOPEHUE Y IBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN LUK
MOPCKOW  KamycThbl», <« KW3HEHHBIM LUKI  MXxa», <«OKH3HEHHBIM UK
NanopoTHUKAY, «KU3HEHHBIN UK COCHBIY.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHKpOMpenapaThl SUIEKICTOK H
CIIEpMAaTO30M/I0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlabGoparopHas padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apPOIBIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHU3MoOB

Hcropust craHOBIeHHMsT W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Menpnens, I'. ne ®puza, T. Moprana. Ponb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unmumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI  TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, F0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiibl U cxeMbl: «MeToabl TeHETUKNY, «CXEeMbI CKpELMBaHUS.



JlabopaTtopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUYECKUX

UCCIIEJOBAHUI».
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us rudpuI0B repBoro nokojieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHusT NPHU3HAaKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHusl. [ umore3a YMCTOTHI TamMer.

AHanuzupyromiee ckpemuBanue. [IpoMexyTouHbIN XapaKTep HACIEIOBAHUA.
Pacmiennenre npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

Jlurnbpunnoe ckpemuBanue. TpeTuii 3akoH MeHens: — 3aK0H HE3aBUCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI ~ JUTUOPUIHOTO
CKpEIIMBAHUSL.

CuemnienHoe HacnenoBanue rnpusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHaMu. XPpOMOCOMHas
TEOpPHs HACTIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporameTHbhId Moj. ['eHeThueckas
CTPYKTypa MOJOBbIX XpoMocoM. HaciienoBanue mpu3HaKkoB, CLETVIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3anMonencTBUE HeEaUICNIbHBIX TI'€HOB.
KommiementapHocts. Onuctas. [lonumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (U3MOJOTHMUECKUX IMPOIIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOMOMY». ['eHeTHMYeckue acmeKThl KOHTPOJS U
M3MEHEHHMsI HACIIeJICTBEHHON MH(POPMAIINH B TTOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdeMoHCcTpamuu

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akOoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3UpyOllee CKpeluBaHue», «HemonHoe AOMUHUPOBAaHHEY,
«CrietuieHHOE HAclieJoBaHWE TPU3HAKOB Yy Jpo3oduibl», «['eHeTuka moiay,
«Kapuotun denomeka», «Kapuotun gpozodunby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHbBIN aiaenu3M», «B3anumo1eliCTBHE IT'eHOBY.

O6opynoBaHue: MoOIENb MJs JEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TOKOJICHHWSI W PACIICIUICHUS TMPU3HAKOB, MOJENIb IS
JEMOHCTPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A
JEMOHCTPAlMH CLEIUIEHHOIO HACJIEJOBAaHUS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MHUKporipenapart: «J[po3odumnay.



IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBAaHUS Y APO30(PUITBD.

IIpakTnueckas  pabdora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl Opu  GopMupoBaHUU (EHOTHIIA.
N3menunBOoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MpPU3HAKU. Buabl
W3MEHUMBOCTH: HCHACJICACTBECHHAS M HACJICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBaAHUU
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpupasi (B. Moranncen). CpoiicTBa Moau(uKaimOHHOM
U3MEHYHUBOCTH.

I'enoTunuueckas M3MeHUMBOCTL. CBOMCTBA TE€HOTHIIMYESCKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 H IMOJOBOW TPOILIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. POIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUH
T€HETUYECKOT0 pa3HO0Opa3us B mpejiesiax 0JTHOTO BU/A.

MyTanmoHHass HM3MEHYMBOCTh. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue Mytanud. CoMaTHyeckrue W TMOoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpollecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiior). BHesaepHas WM3MEHUYMBOCTH U
HaCJIeICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, POJb  dNUSEHEMUYECKUX (HaKmopos 8
HACIe008aHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCcTpamuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTHY, «Metio3y,
«OmnomoTBopeHuey, «I eHeTnueckue 3a00eBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XKHBbIE M TepOapHbIE AK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3IUNIHBIMU BUIAMH U3MCHUHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHalMOHHOTO psjga H
BAPHUALIMOHHOW KPUBOM».

IIpakTuueckas padora «Myrtarmuu y aApo3oduinsl  (HA  TOTOBBIX
MHUKpOIIpEenapaTax).

Tema 14. I'eHeTnKa Yeji0BeKa



Kapuotun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa. MeToapl  M3Y4YEHHs] TE€HETUKM  4YEJOBEKAa: T'E€HEAJOTMYECKUU,
OJIM3HEIIOBLIN, LIUTONCHETUYECKH, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEACICHUE TEHOTHUIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacneacTBeHHbIe 3a00ieBaHus YeoBeKa. [ €eHHbIE M1 XpPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacroyiOKEHHOCTHIO.
3HaYeHUE MEIUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE aClEKThl MCCICJOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢akTOpbl TOBBIINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
4esoBekay, «I eHeTrnuecKre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOMN.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKausi WU CeJIeKUUs. 3apOKICHHUE CEJIIEKUMU U JOMECTHUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax mNpOUCXOXKICHHS U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Ponb ceneknuu B CO31aHUM COPTOB PACTEHUM U MOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKUX pSIAOB B
HaciaenacTBeHHOW wm3MeHumBocth H. WM. BasujoBa, ero 3HaueHue JJis
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBHUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HcnbrTanne
npousBoauTeNied 1o moToMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ momoIbio aHammza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHON  paboOThI.
PannanvoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalHUi y KyJIbTYPHBIX
¢opm opranusmoB. lcmonb3oBaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOuHanTHEIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIHUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiId  WHOpumuHT.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rereposuca B cenekiuu. Otnanéunas rudpuamsanus. [Ipeogonenue Oecrutomms
MEKBHUI0OBBIX THOPUIOB. JJOCTHXKEHUSI CENEKIIMU PAaCTEeHUN U KUBOTHBIX. «3enéHnas
DeBONIOYU).



CoxpaHeHne U U3y4eHHE I'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHH U
UX JUKAX poaMYed IS CO3JaHMs  HOBBIX COPTOB U THOPHUAOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuuleHUus Cywecmsyouux u co30aHus H08blX NOpPoO, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoetli U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn

Iloptpersi: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSANOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metoasl cenexkuuny», «OtnanéHHas rudbpuauzanus», «Myrtaresesy.

JlabopaTopHas padora «/I3yueHue COpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX JKUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «lIprBrUBKa pacTeHHII.

Ikekypceusi «OCHOBHBIE METOJBI U JIOCTHKEHMS CEJIEKI[MM PAaCTeHH |
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO3SUCTBO, B JaOOpaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUA

OOBEKTh, HCHOJb3yeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKaHEBbIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuunonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMOMyYeHHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJEIME. MukpoOuonorndeckuii cuHTe3. OOBEKTBI MHKPOOHOJOTHUECKUX
TexHojorui. [Ipon3BoacTBo 6enKka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs I'€HOMOB C LEJIbIO MOJIYyYECHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJieprKalliX He BCTPEUAIOIIUECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounass unxkeHepus. Meroapl KyJabTypbl KJIETOK U TKAHEW PACTEHHUU U
KUBOTHBIX. Kpuobanku. Comatuueckas TUOpUAM3AIUMS ¥ COMATHUYECKUN
smOpuoreHe3. lMcmonp30BaHWe TarIOWAOB B CENEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIMs
SMUEKJIETOK U KIIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIIAaHTAallMU SAEp KIETOK.
Texnonozuu 0300po6eHus, KYJIbIMUBUPOBAHUSL U  MUKDOKIOHAILHOZ20
DA3MHOJNICEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbIMYP.



XpoMOocOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBaHue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIocTKeHUssT UM IEPCHEKTUBBl  XPOMOCOMHOM M TE€HHOM  MHXXEHEPUH.
DKOJIOTUYECKHUE U ITUYECKUE TPOOIEMbI FTEHHON MHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJIOBEKa I OLICHKH COCTOSIHUSA €ro 3140poBbs. Mclonab3oBaHUE CTBOJIOBBIX
kieTtok. TapretHas Ttepanust paka. 3D-Omoumkenepus ang  pa3pabOTKu
(yHIlaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a1a4 IePCOHAIM3UPOBAHHON MEIULIMHBL.

CoznaHve BEKTOPHBIX BaKUMH C IEJbl0 OoOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «Mcnonb3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IPOU3BOACTBEY, «KileTouHas HHKeHepUs», «I eHHas HHXKEHEPUI».

JlaGoparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKckypeusi  «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENIbHASL CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOIrMYECKOEe IPOU3BOICTBO ).
11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
Oonosioruu

OpomonionHass teopus Y. J[lapBuna. IIpenmochuUiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas nesTebHOCTh Y. JlapBuHa.

JIBr>KyIIue cuibl 3BoJiroluu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUS OpPraHMU3MOB, HACJEJICTBEHHAas HM3MEHYMBOCThH, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntetnueckord Teopun dBomonuu (CTD). Hedrpanbhas
Tteopuss HBomroruu.  CoBpeMeHHass JBOJIONHMOHHAsA  Ouoyorus. 3HAUYCHHE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Moptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. HapBun, C. C. YerBepuxos, 1. U. lImansraysen, Jx. Xonnpeitn, /. K.
benses.

Tabmuubslt u cxembl: «Cucrema xuBod mnpupoasl (no K. Jlunuero)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm GopMupoBaHUS



MpUCIIOCOOJICHN y pacTeHuil W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MapipyTa nyremectsus Y. lapsuna», «Haxonku Y. {apBunay, «PopMbl 60pbOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KanycTb», «[lopoJibl TOMaIIHUX KUBOTHBIXY», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOUIEHUS JABMXKYUIUX CHJI SBOJIOLHHY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETUYECKOU TEOPUH 3BOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lomynsuusa Kak 3jieMEeHTapHas eluHuLa 3Bojouud. COBpeMEHHBIE METOIbI
OLICHKM TE€HETUYECKOTO pa3HooOpa3usi M CTPYKTyphl mnonyisuuid. M3Menenue
reHooHJa TOMYJSIUU KakK 3JEMEHTApHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (IBMXKYIIME CHUJIBI) JBOJIOIUU. MyTalluOHHBIN
npouecc. KomOunatuBHass u3MeH4YMBOCTh. [Ipeild reHoB — chyuaiiHble
HEHANpPABJICHHbIE M3MEHEHMsSI 4YacToT aieiaedl B momyisuusax. Oddexr
ocHOBatens. Jgpgexm oOymuiiounozo eopaviuka. CHUdNCEHUe 2eHemuyecKo2o
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
oonbwiux  u  manvlx  nonyaayusx.  Murpauuu.  M3onsuus  momyssiuid:
reorpaguyeckas (mpoCTpaHCTBEHHAs), Orogorudyeckas (penpoIyKTUBHAS).

EcrectBennsiit otObop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTaOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(mm3pynTuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHME U HBONIOIUS COIUATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIUH.

Bo3nukHoBeHne — mpucnocoOjieHMid y  opraHusmoB.  Apomopdo3sl U
uanoamanrtanuu. [IpuMepsl MpUCTIOCOOICHUH Y OpraHu3MOB: MOPQOJIOTHYECKUE,
¢usnonornyeckue,  OMOXHUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTD

IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BmmooOpazoBaHue Kak pe3yibTaT
MUKpOIBOMIONMHU. M3omsmust — kimtoueBor (dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: ajIonaTpu4YecKoe (reorpaduueckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (moyMIIONAU3aIKS,
rubpuauzanus). JJmuTeTsHOCTh YBOMIOIMOHHBIX MPOIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponp o3BoNOMOHHON OWOJIOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHHsi OMopa3zHooOpa3usi. MUKpPOIBOIONUS U KOSBOJIOIUS Mapa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHKS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEl.

JdemoHcTpanumn

[Toptpetsr: C. C. UerBepukos, D. Maiip.



Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsnuronHas
CTPYKTypa BHIa», «CxeMa MposBiIeHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl ABOJIIOLUUY», «DKOJIOTMYECKass M30JSALUs MONYJSALUNA CeBaHCKOM (openny,
«l'eorpadpuueckass M30JSALMUS ~ JTUCTBEHHULBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonynsiroHHbIE BOJIHBI YUCIEHHOCTH XMUILHUKOB U KepTB», «Cxema
JEUCTBUSL E€CTECTBEHHOTo 0TOopa», «®Popmbl OOpPHOBI 3a CYIECTBOBAHHEY,
«MHnycTpuanbHblii MenaHu3m», «KuBble nckomnaemsie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCUTENBbHOCTBY, «Kputepuu Buna», «Bunbl-nBoiHukn», «CTpyKTypa BHAA B
npupoae», «CrnocoObl BUa000pazoBanus», «l'eorpadguueckoe BUA000pa30BaHUE
TPEX BHUJAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHA000pa30BaHHME BHUIOB CHUHHUIL,
«ITomumnounasl pacteHuin», «KamnyctHo-peedHblid THOPUI.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepell C MpuMepamMu pas3lIMYHBIX MPUCIIOCOOJEHUM, uydena MNTULl U 3Bepei
pa3HbIX BHJIOB, Tepbapuu pacTeHUl OJU3KUX BHUJIOB, OOpa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTtopHas padora «BblsiBIeHHE H3MEHUHMBOCTH y 0C00€l OJHOTrO
BUJIA.

Jlaboparopnas  pabora  «IIpucmocoOneHust  OpraHu3mMoB U HX
OTHOCHTEJIbHAS 1IEJIECO00Pa3HOCThY.

JlabopaTopHass padora «CpaBHeHHME BHJOB 110 MOP(HOIOTUUECKOMY
KPUTEPHION.

Tema 3. Maxkpo3BoJilouus U €€ pe3yJbTaThl

Meronbl  uM3ydeHHs MakpolBoyironuu. [lajgeoHTonormdyeckne  MeTOJbI
u3ydyeHus: ospomonuu. Ilepexoanbie @GopMbl M (PUIOTEHETHUYECKHE PSIIIbI
OpPraHU3MOB.

buoreorpadpuueckue metonsl usydeHus sBosonuu. CpaBHEHHE (GIOpHI U
(GayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emuu. Bunbl-
SHAEMUKHU U PEJIUKTBHI.

DOMOpPUOIOTHYECKHE U CPABHUTEIBHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUs
IBOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMHA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPIaHBI.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKUE,
OMOXMMHMYECKHE W  MaTeMaTH4YeCKHEe  METOJbl  W3YYEHHUS  DBOJIOLHU.
['omonornynbie reHbl. COBpPEMEHHBIE METOJbI MOCTPOCHHUS (UIOTCHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIIOLUS TEHOMOB.



OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUlL.
HeoOpaTtumocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
3BOJIIOLMH.

JdemoHcTpanuun

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETHYECKUMN PsJ] JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedans»,  «Punmoputer»,  «CeMeHHbIE
nanopotHuku», «buoreorpaduueckue 30HbI 3emin», «Jpelid KOHTHHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpPraHb», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKa M IHUMIaH3e», «[J1aBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0I1I1e 3aKOHOMEPHOCTH SBOJTIOITUU».

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSHKA HUCKOMAEMBIX OCTaTKOB
OPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

Hayynbie rumore3sl NPOUCXOXKICHHUS >KU3HM Ha 3emuie. AOUOTeHE3 W
naHcriepmusi. JloHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEallMOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tacrepa. [IpoucxosxieHne sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHbIE ATaIbI HEOPTraHU4eCKOU ABOJIIOLIUH. [InanerapHas
(reosnoruyeckasi) HSBOJIONMSA. XUMHUYECKass HBOJIOLUUA. AOWOTEHHBIH CHHTE3
OpraHnyecKkux BemecTB W3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
OOpazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBatHas rumoreza A. .
OmnapuHa, rurnoresa rnepBuvyHoro OynpoHa /. XomnaelHa, reHeTHIecKas THIoTe3a
I'. Mémnepa. PubGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnbepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopuss 3emnu u Meronsl €€ wu3ydeHus. Hckomaemble OpraHudecKue
octatku. ['eoxponomoruss u e€ wmeronbl. OTHOCUTENbHAsT ¥ aOCOJIOTHAS
reoXpoHOJOTHs. ['€0XpOHOIOrnyecKas MKaja: 30Hbl, 3Pbl, IEPUOABL, JTOXH.

HavaneHble sTambl opraHudeckor 3BoJironuu. [losiBiieHWE ©  3BOIONUA
MEPBBIX KIETOK. DBOMIONMS MeTabonm3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIC OMOTUIEHKHN KaK aHAJIOT TIEPBBIX HA 3emMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOTIOIMOHHOE TPOUCXOKICHUE
BUPYCOB. [IponcCXox/1€HME MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl BOJIONMH BBICHIUX pacTeHU. OCHOBHBIE apoMOp(o3bl
pacrenuid. Bpixon pacrenuit Ha cymy. l[losBneHue CHOpPOBBIX pacTEHHN W



3aBoeBaHMEe UMM cCymu. CeMeHHble pacTeHus. [IpoucxokaeHue IIBETKOBBIX
pacTeHU.

OcCHOBHBIE ATamnbl 3BOJIONHUHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Benackas ¢ayna. KeMOpuilckuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOpAoBbIE KUBOTHBIC. JKH3Hb B BOJE€. DBONIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuobuit u pentwiuid. [IpoucxoxIeHHEe MICKOMUTAIOMNX U
ntul. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U MEpUoAaM: apxei, MPOTEPO30H,
najeo3oM, Me3030M, KaifHo3o0#. OOmas  XapakTepucTUKa KiIuMaTa W
reosyiornueckux mnpoueccoB. [losBieHHEe W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCclOBUS U BIMSHUE HAa Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI TTponuioro. [Ipuuunsl u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobdenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHas cuctema opraHuyeckoro mupa. [IpuHIuMIBl KiIaccupUKauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, x. Xongein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuipl u cxeMbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpmy,
«JTambl  HEOPraHWYECKOW  HBOJIOUUNY»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble dTalbl OPraHUYEcKON HBONIONUNY, «Cxema o0pa3oBaHUS DYKApUOT
nytém cumOuorenesa», «Cucrema >XUBOM mnpuponb», «CTpoeHHe BuUpycay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHOroknerounble Bopopociny, «Mxuy, «llanopoTHukn», «l 0JIOCEMEHHBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocreiimmey, «KuIedHOMOIOCTHBIEY,
«IInockue YEpPBUY, «YneHucTroHoruey, «PBIOBIY, «3eMHOBOJHBICY,
«IIpecmbikaromuecst», «lItump», «Mnekonutaromuey, «Pa3BuTHE KHU3HU B
apXxeuckou apey», «Pa3BurHe KU3HU B MPOTEPO3OUCKON 3pe», «PazBuTne xu3HU B
MAJIE030MCKOM 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe KU3HU B
KaitHO301CcKOM 3pe», «COBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHHWd pPa3IWYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIKHBIE NMPENAPaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl IMMO3BOHOYHBIX JKMBOTHBIX, 4Yydella MTUL WU 3BEpEW,
KOJUICKIIMH OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.



Bupryanbnasn  snadopatopHass  padora «MopaenupoBaHuE — ONIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOr0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
NEPBUYHON aTMOChepey.

Jlaboparopnass padora «/3ydyeHHMe M ONUCAHUE KMCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHUS PACTECHUI
Pa3HBIX OTIIEJIOBY.

IIpakTnueckas padora «/3ydeHne ocOOCHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHOBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHus. COBpEMEHHBIE HaYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBumerenbcTBA  CXOJICTBA  4EJIOBEKA € JKMBOTHBIMHU:  CpPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, (bU3M0JI0r0-0MOXUMHUYECKHE,
noBeneH4Yeckre. OTauuns 4eaoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIE€HUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBLHOMU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEeHE3a: OMOJIOTUYECKHE, COLIMANIbHBIE.
CooTtHorieHne OMOJIOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHMe 4YenoBEeKOOOpa3Hbie 00€3bSHBI
(POKOHCYJIBI) ¥ paHHUE MOHTHIBI — OOIIME MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsiH U
mojiel. ABCTPAJIONIUTEKU — JIBYHOTHUE TPEAKHU JItoJei. YelloBeK yMeblil, epBbIe
W3TOTOBJICHUS OpyAuN TpyAa. UeloBeK MpsIMOXOIAIIMNA Y MEPBBIM BBIXOJ JIFOACH
3a mpenensl  Adpuku. YemoBek reipenbOeprckuii  — - oOmMMA  MpeoK
HEaHJIePTaIbCKOI0 YEJIOBEKA M YeJOBEKa pa3yMHOro. YenoBek HeaHIEPTAIbCKUM
Kak BHJ JIIOJEH XOJOJHOTO KiMMaTa. YelloBeK pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a Tpenenamu Adpuku.
[TaymeoreneTnka u Naj€eOreHOMMKA.

DBONIONMSA COBPEMEHHOT0 4esoBeka. EcTecTBeHHBIN OTOOp B MOMYJSAIMSIX
yenoBeka. MyTalMoOHHBIM Tporiecc W noiaumopdusm. [lomynsiiuoHHBIE BOJIHBI,
npeid reHos, murpamus U «3h(EKT OCHOBATENS» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. llonarne o pace. bonpmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOHHAS
(a3uarcko-amepukaHckas). BpemMs u myTh paccelieHHsl 4YelloBeKa IO IUIaHETe.
EnuHcTBO  yenoBeweckux pac.  HayyHas — HECOCTOSITENIBHOCTH  pacu3Ma.
[Ipucnoco0ieHHOCTh 4YelNOBEKa K pPa3HbIM YCIOBHUSIM OKpYXKArOUEH Cpebl.



Bnusinue reorpaduueckoir cpenbl U Apelipa TeHOB Ha MOPQOJOTHIO H
(pM3HOIOTHIO YEIOBEKA.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOJOTrHYECKON)
AHTPONOJIOTHM.  DBOJIIOLIMOHHAA ~ QHTPONOJIOTHSI W MAJICOAHTPOIOJIOTUs
YEJIO0BECUECKUX MOMyIsuui. bruocoruanbHble MCCIEAOBAHUS MPUPOABI UEIOBEKA.
UccnenoBanue K03BOIIONUKN OMOJOTUUECKOTO U COIMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuit, M. M. I'epacumos.

Tabnuipl U cxembl: «MeTOIbI AaHTPOIOJIOTHNY, «[ 0JIOBHON MO3T YeIoBEKay,
«YenoekooOpa3Hbie 00€3bsiHbIY, «CKeNeT YenoBeKa M CKEJET IIMMIIaH3ey,
«PyauMEHTBI U aTaBU3MBbI», «/[BHKYIIUE CUIIbI aHTPOIIOTEHE3a», «DBOITIOIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  ymenblin», «Yenosek
NpSAMOXOIAIINIY, «JleHncoBckuil uenosek» «Heannepranbiipl», «KpoMaHbOHIIEDY,
«ITpeaku yenoBekay, «ITarnbl SBOJIIOLUHN YETIOBEKay», «Pachl UeT0BEKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepUaJIbHOU
KyJbTYphl TMPEIKOB YeNOBEKa, penpoaykiuu (doTorpaguu) KapTUH C
MUDOJOTHYECKUMU U OUOJICHCKUMHU CIOKETaMU TIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0IOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBeKa M KHCTH
IIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YEIOBEKA.

JlaGopaTtopHas padora «/3ydyeHue OCOOEHHOCTEHl CTPOEHHS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KIACHUEM).

IIpakTnueckas padora «3yueHne SKOJOTrMYECKUX aJanTaluil 4eJI0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxkJieHue W pa3BuTHE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CeseprmoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Mertonsl skonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOJHbIE U JabopaTopHble. MoaenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIel Cpebl: JIOKAIbHBIN, PETHOHATBHBIN M TJI00QTBHBIMH.

3HaueHUE HKOJOTMYECKUX 3HAHUW I 4YeJOBEKa. KOJOTMYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEUECTBA C mMpupoaoin. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, H. A. CesepiioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel U cxeMbl: «Pa3gensl sxonorum», «MeToapl 3KoJorumy, «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEH CPEIIbD».



JlaGopaTropHuasi padora «3yuenne METOJOB JKOJIOTUYECKUAX
HCCIIEIOBAHUNY.

Tema 7. Opranusmsl 4 cpefa O0UTAHUSA

DKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBud. Kinaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponoreHusie. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. IlpaBumio munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIEKTPAa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHWIO K cBeTy. CHrHajgbHas poOJjb CBETa.
doTonepruoansM.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmneparypsl Ha
opranu3Msbl. [loWKmIOTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuit ¢akrop. IlpucnocobneHus pacreHuid K
noJiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHU MO OTHOIICHHUIO K
Boje. [Ipucnoco6ienust >kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAsA, HAa3€MHO-BO3/YyIIHAs, MOYBEHHAs,
riyOMHHas  NOJINOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKHE
0COOEHHOCTH cpesi oOuTaHus opraHu3sMoB. IlpucrnocoOneHuss OpraHusMoB K
’KU3HU B Pa3HbIX cpeaax.

bruonornyeckne putMmbl. BHemHne u BHyTpeHHHME pUTMBL. CyTOYHBIE H
roguunbie puTMbL. [IpHCcOCOOIEHHOCT OPraHU3MOB K CE30HHBIM HM3MEHEHMSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmbl opranm3moB. Ilonstue o JKu3HeHHOU (opme.
XKuznennsle HOpMbI pacTEHU: 1€pEBbs, KyCTAPHUKHU, KyCTAPHUUKHU, MHOTOJIETHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOnOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnyeckue  dakTopsl. Bunet  OMOTHYECKHMX — B3aMMOJICHCTBHIA:
KOHKYpPEHLUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus,
MYTYyaJli3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpopuueckue
B3amMojelicTBus  (Tommueckue,  Qopudeckue, (pabpuueckue).  3HaAUCHUE
OMOTHYECKUX B3aMMOACHCTBHI JJIs1 CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabnauupr u cxembl: «Okojorudeckue (akropb», «CBETOBOM CHEKTpPY,
«DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOrMYECKHE aJanTaluu



KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHole (HOpPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOIO jecay, «llenu
nUuTaHus», «XumHuuectBoy, «llapazutuzm», «KonkypeHuus», «Cumouos3»,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO Pa3jIMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOUBBIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOdapuul U KOJUICKIIUH TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, uydesia MTHUI] U 3Bepeil, repOapuu
pacTeHui, oTHOCSIUXCS K Trurpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapu M KOJUICKIIMM PACTEHUH U IKUBOTHBIX, OOJIAAIONIMX YepTaMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHECHHUSM YCJIOBUU JKM3HU, repOapuu u
KOJUICKIIUM PACTCHUN W XKUBOTHBIX PA3JTUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTHYECKHX B3aUMOICHCTBUSX.

JlabopaTopHast padora «BbIsSBIEHHE TMPHUCIIOCOOJICHHN OpPraHu3MoOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopHass paGora «BrpisiBIeHHE NPHUCTIOCOOJIEHUN OPraHU3MOB K
BIIMSTHUIO TEMITEPaTypPhI».

JlabopaTopHasi pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUA0B U NMOMYJISIIIH A

OKOJIOTUYECKUE  XapPaKTEPUCTHKUA  TMOMYJISIIUU. [Momynsius ~ kak
Ooumosioruueckas cuctemMa. Poiab HEOMHOPOTHOCTH cpelibl, GU3UICCKUX OaphepOB H
0COOCHHOCTEH OMOJIOTHH BUIAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyianuii. OCHOBHbIE TMOKAa3aTeM MOMYJSLHUH: YHUCIEHHOCTh, ILJIOTHOCTD,
BO3pacTHasi W TMOJOBasg CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTb, MUTPAIUSL.

DKoJloruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryisiuus. buoThyeckuil moTeHuuan MOMyJISAIUH.
MogaenupoBanue JUHAMHUKHU MOnyasiuuu. KpuBble pocTa YUCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCIEHHOCTH NOMYJALMN: PoJib (PAKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUIOB (I- U
K-ctparterun).

[lonsiTue 00 sKoJOrMYecKOd HuUle BuAa. MectooOutanue. MHoromepHas
Mojzenb skosormyeckon Humm k.M. XatumHcona. Pasmepsl 3koiorudeckou
Huiu. [loTeHuManbHas U pealTu30BaHHAs HUILIU.



Bun kak cucrema nomyssinuid. Apeanbl BUIOB. BHIBI M HMX KU3HECHHBIE
CTpaTeruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MUTrpalWid >KUBOTHBIX. buosornueckue
MHBA3UU YyKEPOHBIX BUIOB.

JdemoHncTpanumn

IToprper: Ix. 1. XaTynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISLUNY,
«IIpocTpancTBEHHass  CTpyKTypa  monmyjsanum», «Bo3pacTHble  OUpaMubl
nonyisiuuny, «CKOPOCTh  3acCelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatunnconay.

O6GopynoBaHue: repOapuu pacTeHUM, KOJIIEKIIUU KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
PaCCENICHUIO».

Tema 9. Jkosorusi co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmiecTBa opraHu3MoB. buoiieHo3 U ero crpykrypa. CBs3u MEXAy
OopraHu3MaMu B OUOIIEHO3E.

OxocucteMa kak OTKpbITas cucteMa (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYILECHTHl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX NPUYUHBL. AHTpPONOT€HHBIE BO3ACHCTBHUS Ha
cykneccuu. Knumakcunoe cooOmiectBo. buopaznoobpasue u mojHOTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCHEMbL 03€p U peK. DKocucmemvbl Mopeu u
OKeanos. IKocucmemvl myHOp, 1eco8, cmenetl, NyCmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOIOTE€HHBIMU U MIPUPOJIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opojackas
bnopa u ¢ayna. CuHaHTpomm3amus TOpojcKoW (ayHbl. buonormdeckoe wu
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKocucTeMax. Ponb kackaono2o 3pgexkma u 6udo8-30upukamopos (Kiouesolx
8U008) 6 ¢hynkyuonuposanuu s3xocucmem. IlepeHOC PHEPTUU U BEUIECTB MEXKIY



CMEXHBIMU DKOCUCTEMAMU. Y CTOUUYUBOCTh OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOTE€HHBIX BO3ICHCTBUM.

Mexanuzmwi 68030elicmeus 3azps3HeHul PAa3HbIX munoe Ha
CcyOOpeanu3MeHHOM, OPSAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UHECKO20  HOPMUDOBAHUSL — AHMPONOSEHHO20  B0O30€LCMBUSL.
MeTonoa0Tuss MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX DKOCHUCTEM.

JdemoHcTpanumn
[optper: A. Ix. Tencnu.
Tabmuet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHcTeMa

IIHPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAILHBIC
TPyNIBIl OPTaHU3MOB B JKOCHUCTEMe», «KpyroBOpoT BEIIECTB B DKOCUCTEMEY,
«Ilernmn mutanus (MacTOWIHAS, JETPUTHAS)», «DKOJOTHUECKAS MHUPAMHUJIA THCEID»,
«IKoNoruveckKas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpaMuia SHEPTUN»,
«ObpazoBanue 0onoran, «llepBuunas cykieccus», «BoccTaHoBIEHHE Jieca TOCIe
noxkapa», «9KocucTemMa o3epa», «ArporeHos3», «KpyroBopoT BemIeCTB W MOTOK
SHEPrUU B arporeHo3ey, «[Ipumepsr ypOosKocucTeM.

OO6opynoBaHue: repdapuy pacTEHUH, KOJUICKIIUM HACEKOMBIX, Yydesa MTUI] U
3Bepeid, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlaGopaTtopHas pabora «l3ydyenne pa3zHOOOpa3usi MEJNKUX TITOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypcHsl B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSsK,
eIbHUK, Ha CYXO/O0JbHBIN WU TTOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpCUs B arpo’KOCHUCTEMY (Ha MOJE€ WM B TEIUIMYHOE
X035MCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmennanerapHas o000j04uka 3eMiIHM, TAE CYIISCTBYET WIH
CyIIleCTBOBaja KU3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsl u e€ coctan. JKupoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aK0OHOMEpPHOCTH cyliecTBoBaHusl 6rocheprl. OcodeHHOCTH OHMochepsl Kak
ro0anpHOM 3K0ocucTeMBl. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUUYECKUE LUKIBI (Yriiepoja, a3ota). PUTMUYHOCTH sIBIICHHI
B Onocdepe.

3oHanbHOCTh Omocdeprl. Ilonstne o Owmome. OCHOBHBIC OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIAaHHbIC ¥ TMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MyCTHIHU, TPOITMYECKHE JIECa, BRICOKOTOPHs. Kiumat, pacTUTeIbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.



Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuun

[Toptpetsl: B. . Bepnanckuii, J. 3rocc.

Tabmuipl u cxembl: «'eocdepsr 3emnuy», «KpyroBopor azora B Mpupoe»,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopoaa B HIPHUPOIL»,
«KpyroBopot Boawsl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmatuyeckue
nosica 3emnn», «Tynapay», «Takra», «Cmemanueiii nec», «llIupokoaucTBeHHbIM
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuii necy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTMYECKHE KPU3UChI M UX TMNpUYMHBL. Bo3jelcTBue ueloBeka Ha
ouocepy. 3arpszHeHune Bo3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MIOYBEHHBIX pecypcoB. 3mMeHeHune kinumara.

AHTpPOTIOTEHHOE BO3JICUCTBHE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTELHOTO W >KUBOTHOTO MHupa. OCHOBHBIC MPUHIMUIBI OXPaHbl MPUPOJIBI.
Kpacaeie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIMIBI YCTOMUYMBOIO PA3BUTHS YEIOBEYECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpPaHEHHE  OHMOJOTUYECKOTO
pazHooOpasust 3emuin. OOIIKMEe 3aKOHOMEPHOCTH TIJIOOATBHBIX SKOJOTHYECKUX
Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPHMHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX
nporeccoB. CucmemHvle uUcciedo8anusi nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuu dKocucmem u Ccnocob6os 00pvbOLl ¢ OUONOBDPENHCOCHUSMU.
Pexoncmpyxyusa mopckux u HazemMHbIX 3KOCUCTIEM.

JdemoHcTpanumn

Tabmuiet w  cxeMbl:  «3arpsisHeHHe  atMocepbl»,  «3arpsi3HEHUe
ruapocdeps», «3arpsisHeHue mouBb», «llapHukoBeii  3ddekT», «Ocobdo
OXpaHseMble IPUPOAHBIE TEPPUTOPUNY, «MOJEnu ypaBIsieMOro MUPay.

Oo6opynoBanue: ¢otorpaduu oxpaHsSEMbIX pacTEHWH M >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHOM KHUTH permoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIZICJICHBI CIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMH B OOINECTBE NMpaBHJIAMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIHUXCS PYKOBOCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pealiu3allid OCHOBHBIX HAaNpaBICHUUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIINOJHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIHUIO U MaMATHUKAM IIPUPOJIBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIIEeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TOBECHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJMUTEIISIM, CO3aHUIO CEMBU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1Ar OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO €S TEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU JKHU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX IOCHEACTBUNA ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BaHMEM  (COONIO/IEHHE  MpaBWJI  TMOBEJCHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANPUHUMACMBIX IEUCTBUN U MPEIOTBPAIIATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YY9aCTHUIO B IPAKTUYCCKOMN MEATEITLHOCTH YKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYIBTYPHOM MHpE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIBPHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIUU:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydaromuxcs, GopMupyeMon
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAHHBIC 3aK/IIOUCHHsSI Ha OCHOBE HAy4dHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MIESTEIHHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
I[ETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cChHenuduKy METOJOB TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeicTBUs (IO3HABaTEIbHbIE, KOMMYHHUKATHBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHWUS W  yHHBEPCAIbHBIC  ydeOHbIC JICHCTBHUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHS, PETYISTUBHBIC YyHUBEpCaJbHBIC Y4YeOHBIE JCHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEILHO  (DOPMYJIMPOBaTH W aKTyallM3UpPOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC MPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE IMOHATHS ISl OOBSICHEHUS (PAKTOB U SBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaXx, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, TPUMEHEH IO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BJIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI [UJIs J10Ka3aTeJbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THYHBIC METOIBI MPHU TIOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

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

OgiageHue yHMBePCAIbHBIMH KOMMYHHKATHBHBIMU 1€CTBUSAMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBIMOJIHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHHUS C HUCIOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (POPM B3aUMOJICHCTBUS NP PEIICHNN YIeOHOHN 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensiaTh poid ¢ YYETOM MHEHUHA YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUIsl BBISIBICHUS MpPOOJIEeM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUN];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pediieKCMM  Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHUCKH WU CBOEBPEMEHHO IPHUHUMATH PELUICHUSA 10 HX
CHIDKCHUIO;



MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpH aHAIU3€ PE3yIbTaTOB
NeATEeNbHOCTH;

3) npuHsITHE Ce0sl U APYTrHUX:

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
NeSATeIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
NPEAMETHBLIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEPXKAHUS Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YypOBHE OpHEHTHpPOBAaHbI Ha oOecredyeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouomorud. OHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydueOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJM OHOJIOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMoOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKIJIFOYACT:
OCHOBOIIOJIArarolue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAacTCHH),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHMCaHWE, W3MEpEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTEHUl, >XUBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPpOPHOro TUMOB MUTAHUSA, OTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBSI3M MEX]y OpPraHOMIaMH KIETKH M HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIEeCTB, dTallaMH KJIETOYHOTO IIUKJIA U )KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMYyIUpPYsS LEJdb HUCCIEIOBaHMS, AHAJIU3UPOBATH IOJYUYECHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYEHHBIE  pEe3yJbTaThl HAa  yUYEHHYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiell mpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTMYECKOro oOpa3oBaHMs B  OpraHu3alUsax CpeaHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUCTeMma, Ouocdepa), OHOJOTMYECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxojactsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, M3MepeHue, HaONIOJICHHE, SKCIIEPUMEHT), CIOCcOO0aMH BBISBICHHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJUIONAaTPUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXIYy MPOLECCaMH 3BOJIIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUIIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JUISI JOKA3aTeNIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBCHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
OKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
IPOMBIIJIEHHOCTH, YIAyOJsTh MO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.
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1) rpaxkaaHcKoe BOCIIUTAHME!
2 JXKuBble cucTEeMBI U X U3y4EHHE 2 o .
OpMUPOBaHMNE TPaXJaHCKOU MMO3UIIHUU
3 buonorus kinetku 1 0.5 PMHD p
06}’"121}01[];61“00}1 KaK AKTHUBHOI'O n
4 XuUMHu4YecKasi OpraHu3amus KJICTKA 7 .
OTBE€TCTBECHHOI'O YJICHA POCCHUUCKOT'O
5 Crtpoenue u GyHKITUU KICTKH 7 o
O6H_ICCTBa; TOTOBHOCTbH K COBMECCTHOU
OOMeH BeIecTB U MpeBpaIleHHe YHEPTUU B .
6 8 1 TBOPYCCKOU ACATCIBHOCTU IIPpU CO3JaHUHU
KJICTKE
y4eOHBIX TIPOCKTOB, PEIICHUU YYEOHBIX U
Hacnencreennast nuapopManws u
7 . 6 0.5 | mo3HaBaTEIBHBIX 3aj1a4, BBITIOJIHEHUH
peanu3anus e€ B KIeTKe
- OMOJIOTMYECKUX IKCIIEPUMEHTOB; TOTOBHOCTH
’Ku3HEeHHBI UK KIIETKU 5 1
K COTPYAHHNUYCCTBY B IIPpOLECCE COBMECCTHOI'O
Crpoenue u GyHKIIUUA OPraHU3MOB 12 15 Py M P
BBITIOJTHCHUS YYCOHBIX, ITO3HABATCIBHBIX U
10 Pa3MHOkeHUE U pa3BUTHE OpPraHU3MOB 4 15
I HCCIIEA0BATCIBCKUX 3a1a4.
CHETHUKa — HayKa O HACJICJICTBEHHOCTH U .
11 e 1 0.5 | 2) maTpuoTH4YecKoe BOCIIUTAHME:
W3MEHUYHUBOCTH OPraHU3MOB . . .
dbopMuUpOBaHUE POCCHMCKON TpaKIaHCKOM
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 5 1




13 3aKOHOMEPHOCTH U3MEHYUBOCTH 4 1
14 I'eneruka uesoBeka 1 0.5
15 Cenekiusi opraHu3MOB 1 1
16 BuorexHonorus u cuHTeTHYECKast ONOIOT U 2

17 PezepBHoe Bpemst 1

UJIEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoOJly, YyBCTBAa OTBETCTBEHHOCTHU
nepen PoauHOM, TOpIOCTHM 3a CBOWM Kpawu,
cBol0 PomauHy, CBOMl S3BIK W KYJIBTYpY,
MPOIIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapona Poccuu;

3) IyXOBHO-HPABCTBEHHOEr 0 BOCIIUTAHM S
dbopMupoBaHUE HPABCTBEHHOI'O CO3HAHWS,
ATUYECKOTO TOBEACHHUS; OCO3HAHUE JMYHOTO
BKJaga B MOCTPOEHUE YCTOMYHUBOTO
Oynymiero;

4) 3cTeTHYECKOE BOCTIUTAHUS :

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYas
ACTETUKY OBbITa, HAYYHOTO W TEXHUYECKOTO
TBOpUYECTBA, CMIOPTa, TpyAa, OOIIECTBEHHBIX
OTHOIIICHUM;

5) dusnyeckoe BocnuTtanue GopMHUpPOBaAHHE
KYJbTYpPbl 310POBbSi W J3MOIMOHAJIBLHOIO
0J1aronoy4ms :IOHMMAaHUE EHHOCTHU MPaBUII
WHJVBH1YaJIbHOIO U KOJUIEKTUBHOT'O
0e30macHOr0  TOBEACHUS B  CUTYalMsX,
YIPOKAOLINX 3J0POBBIO U )KU3HU JTIOJIEH;
OCO3HAaHWE  TMOCIEACTBUM W  HENPUATHUS
BPEIHBIX MPUBBIUEK (YHOTPEOIICHUS alTKOTOJIA,
HAapKOTUKOB, KYpeHUs);

6) TpyaoBoe BOCIMTAHHE. TOTOBHOCTHh K




TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa,
TPYAOIIO0ME; UHTEPEC K Pa3iIUYHBIM cdepam
npodecCUOHaIbHON N1€ATENbHOCTH, YMEHHUE
COBepLIaTh OCO3HAHHBIM BbIOOP Oyaymel
npodeccur M peamu3oBbIBATH COOCTBEHHbBIE
YKU3HEHHBIE TUIAHbL;

7) JKOJIOrHYecKoe BOCIIMTAHHME. OCO3HAHHE
r100ajgbHOrO  XapakTepa  JKOJIOIMYECKHX
npo0sieM U MmyTeil uX pelieHus;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:
dopmupoBanue MHUPOBO33PEHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH M OOIIECTBEHHOW MPaKTHUKH,
OCHOBaHHOI'O Ha  Juanore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B IOJUKYJbTYPHOM  MHpE; IIOHUMaHUE
cnenu(puKy OMOJIOTUU KaK HAayKd, OCO3HAHMS
e€ poau B (OPMHUPOBAHMU PALUOHATIBHOTO
HAyYHOI'O0 MBIIUIEHUS, CO3JJaHUM IE€JIOCTHOTO
IPEICTaBICHUs 00 OKpYKaoLeM MHUpPE KakK O
eIMHCTBE MPHUPOJbI, YeJIOBeKa U OOIIecTBa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH H
pelieHny mpoOjeM COXpaHEHHUs! MPUPOIHOrO
paBHOBECHS,
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