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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero odiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX IOJIOKE€HU (penepanbHOil paboyelt mporpaMMbl BOCTUTAHUSL.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIUIYOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEH, CIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HU3YYCHHEM OWOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTUYECKOT0 MBILIUICHUS, MPEACTaBICHUN O 310pOBOM 00pa3e JKHW3HM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlPEAMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebOnsbiil npeamer «buosorus» Ha ypoBHE CpeAHEro oOuiero oopa3oBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOTIOIUOHHOTO YYEHUS U HKOJIOTHU.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro coaepX aHus COCTABISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YIrIyOJIeHbl OWOJIOTMYECKUE 3HAHUA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OMOJOTMYECKMX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTUU, AIMOPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WM M OCOOCHHOCTSIX KJICTKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuasga B COAEPKaHUUA MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELIEHUE BaKHEUIIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX TPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCII0JIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpECa K ONpeNeaEHHON 00sacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIeUNBACTCS PEIICHNUEM CIECTYIONINX 3aa4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh W OCOOCHHOCTSIX OWOJIOTHYCCKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJaMH  OHMOJIOTHYECKUX Hayk (MOJIGKYJISIpHOH U
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCCleloBaHUA B JabopaTopud W B mpupoje (HaOmoaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTuki MHGEKIIMOHHBIX 3a00J€BaHMiA, TTPaBUIa MTOBEJACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y O0yYarOIMIMXCS WHTEJUICKTYabHBIX W TBOPUYECKUX CITIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3aJ]a4, MOJCIUPOBAHUS OMOIOTUIECKUAX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOINEH KyJbTYphl TIOBEACHHS B TPHUPOJC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXarolux Jroje (coOmroneHuss Mep NpoPuiIakTUKu — 3a0o0JieBaHUH,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHME€  YCJOBHMH  JUIi  OCO3HAaHHOTO  BbIOOpa  OOydYarOUUMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OWOJIOTMH Ha Yri1yOJIEeHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJEpKaHUs W HaNpaBJIEHHOCTH Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX U MpaKTHUUecKux pador. Takxke ydactue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buojornueckue  HaykM W HU3y4aeMble UMM TIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YeEJIOBEKAa: MEIMUIMHE, CEJIbCKOM XO35iCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /I. K. benses.

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IIE€JIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckor Hayku. HaOmiomenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OLlEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOUHOU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHash MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpolictBa OenkoB. Kiaccudukanus  OeiaKoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBA. Kiaccudukanus Tunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHbIE MEPEHOCYUKHU, UX (DYHKIIUH B
Kietke. /[pyeue nykaieozuompugocpamor (HT®). CexpenupoBanue [JHK. Memoowv
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl Ouomoisiekyn. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHas pabdora «O0HapyxeHHE OCIKOB C MOMOIIBbIO KAa9eCTBEHHBIX
peaKum».

JlaGopatopHass  paGora  «JccinenoBaHue ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



CrpoeHnue npokapuoTuueckou kiaeTku. Kinerounas creHka OakTepuil u apXxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTHYeCcKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aronuTo3. Jk3ouuTo3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHue W (yHKUMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHoOUJ0B KIETKH. CTpoeHHEe TpaHyISIPHOTOPETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  ILJIACTUIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranouabl kietku CTpoeHue M (yHKIIUU HEMEMOpPaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl.  AkmunogvleMukpoguiamernmsi.  MBpIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrit
neHtp. CrTpoeHune W JBUKEHHE JKTYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepupii  0enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHOIOKEHHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Kiterounble BkntoueHusi. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiel U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelbHOM — KIeTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUE: CBETOBOW MHUKPOCKOI, MHUKpOIpEnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIIETOK.

JlaboparopHass pabGora «l3yueHwe CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIT MU B KJIeTKe

AcCUMWISIIIUS ¥ JUCCUMUMJIALIMS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecrneueHue KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
merabonmm3Ma. DepMeHTHl, WX CTPOCHHE, CBONCTBA W MEXaHM3M JEHCTBHS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPTraHMYECKUX KaTaau3aTopoB. benku-
AKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTU (HhepPMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHMYECKUX BEIIECTB B KiIeTke. DOTOCUHTE3.
Anokcueennvli u okcueenuwvlii. pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0poIuiacToB B Mpolecce
doTocunTe3a. CretoBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca. u CAM-munot
@pomocunmesa. IlpoayKTUBHOCTh (QoTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTopoB
Ha CKOpOCTh hoTOCHHTE3a. 3HaueHUEe (HOTOCUHTE3A.

XEMOCHUHTE3. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPUIUPYIOIIHE OaKTEepuH, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Bumbl OpokeHus. IIpoaykTbl OpoKeHHS U HUX
MCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AnpobHBIE OpraHU3MBlI. Orarnbl HSHEPTEeTHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTICHHE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUN B
npoiieccax Ononornueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Dnepeuss membpannozo 2epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cunmaszwvl. IlpemmyiecTBa a’>poOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsr: k. Ilpuctou, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, I Mutuenn, I'. A. 3aBap3uH.



Tabmuupl u cxembl: «POTOCUHTE3Y, « IHEPreTUYECKU 00Men», «buocunres
oenka», «CtpoeHue hpepMeHTa», «XEMOCUHTE3N.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

Tema 7. HacaeacrBennasi nHpopManus U peajau3anus e€ B KJIeTKe

Peakuuu marpudnoro cunresa. [I[pyHUIMN KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOTO cUHTe3a. Peanusanus HaciencTBeHHOW uH@opMmanuu. ['eHeTnueckuii
KOJ, ero cBouctBa. TpaHckpunuus — MartpuuHbelii cuHTe3 PHK. IlpuHnmms
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, aHTUMNAPAILICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amunHokucinor. Ponab pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmagnenuss o cmpoeruu 2enog. OpraHuzalus TeHoMa y
MPOKAPUOT W DYKAPUOT. Perynsius akTUBHOCTU T'€HOB y MpokapuoT. ['mmoresa
onepoHa (®. XKako6, XK. Mano). MoaexynsipHnvlie mexanuzmvl SKCHPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHos. Perynsius 0OMEeHHBIX
poleccoB B KiieTke. KileTouHbIil ToMeocTas.

Bupycsl — HekieTounble (OpMBbI )KM3HU U 00JUraTHbie napa3uthl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHbIli YUKl
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychple 3a6oneBanus denoBeka, XMBOTHBIX, pactenuit. CIINJI, COVID-
19, conmanbHble ¥ METUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHBIX OUuosocuueckux 0anHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6erxos. Cnocobsbt 00CcmasKu 1eKapcma.

JdemoHcTpanumn

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

Tabmumpr u cxeMbl: «buocunTte3 Oenmkay, «['eHeTHueckuit Koa», «BUpyCh»,
«bakrepuodarmy.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounsrit muki, ero mepuonbl u perymsimus. Hartepdaza u muto3.
OcobOeHHOCTH TIpoIleccoB, MpoTekaromux B wHTEepdasze. [loarotoBka KIeTKH K
nenenuto.  IlpecuHretnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
MOCTCHHTETHYECKHH (MPEMUTOTHICCKUI ) TIEpUOABI UHTEP(A3HI.

Marpuussiii cunte3 JHK — perukanwms. [Ipuamunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIIAPAIUICIBHOCTb.
Mexanusm permmkanunu JTHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl u



TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JUIiouaHeli u
rariouaHbld  HaOOpbl  XpoMOcoM. ['omosornuHbie  XpomocoMbl. [losmoBbie
XpPOMOCOMBI.

Henenne xnerkm — wmuto3. CTaguy MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunbsl muTo3a. KapuoknHes M IMTOKMHE3. bHOIOrnyeckoe 3Ha4YCHHE
MHTO3a.

Perynsamuss mutoThueckoro uukia kieTku. [IporpamMmmupyemasi kieTouHas
rudesnp — arnomnTo3s.

Knerounoe sapo, XpoMOCOMBI, (PYHKIMOHAJIbHAAT€HOMUKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
KllemKkay» — buoungopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel U cxembl: «OKU3HEHHBIN UK KIETKH», «Murosy, «CtpoeHue
xpomocomy, «Perumkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOM, MUKpoOTpenapaThl: «MHUTO3 B KJIeTKax
KOpEIIKa JTyKa».

Jlabopartopnass  pabora «M3yuyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlaGopaTopHas padora «Habmonenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUY OPTraHU3MOB

buonorunueckoe paszHooOpaszue OpraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHUS U SKU3HEACSITENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE T'pHUOBbI, OJHOKIETOYHBIC
BOAOPOCIH, ApyTrre NpoTUcThl. KojloHManbHbIe OpraHu3MBbl.

B3auMocBs3p yacTeli MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl opranoB. OpraHusM Kak equHoe 1esoe. ['omeocTas.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTeNbHAs,
MIOKPOBHAsI, MPOBOJSIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTHM CTPOCHMS,
(GYHKITUH U pacToNoKeHUs TKaHEeW B OpraHax pacTCHHIA.

TkaHu XUBOTHBIX U YE€JOBEKA. THIIBI XKUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIIeYHas, HepBHas. OCOOCHHOCTH CTpOCHUS, (PYHKIUN W
PAaCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M TeHEpaTUBHbIE OpraHbl pacTteHuid. OprasHbl U
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBEKA. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuii. CkeneTbl OJHOKIECTOUYHBIX U
MHOT'OKJIETOYHBIX >XMBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THIBI COETUHEHHS KOCTEM.



JIBrokeHne  Opranu3moB.  J[BMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, pEeCHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTECHHI:
TPONU3MBl M HACTUU. J[BMKEHHME MHOTIOKIECTOYHBIX J>XMBOTHBIX M YEJIOBEKA:
MblmieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKJIETOUYHOE nuuieBapeHue. [IuTtaHue MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputensHbie xenes3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHbIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe npixaHue. [pixaTeiabHas MOBEPXHOCTD.
KabepHoe u nérounoe ApixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUSI JETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeloBeKa. MeXaHM3M BEHTWISLMM JIETKUX Yy NTUIl U
MJIEKOTIUTArOIIUX. Perynsuus apixanus. J{prxaTenbHble 00bEMBI.

TpaHcnopT BEILIECTB Y OpPraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancnopT BeleCcTB Yy KUBOTHbIX. KpoBeHocHas cucteMa MW €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepjie,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOIIOLHUOHHBIE
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua U e€ peryssius.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyond. Opranbel BblgeneHus. OuibTpanus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJEICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW U BBIJCIUTEIBHON cucTeMamMu. BoljeneHue y
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. Ctpoenue u (HyHKIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYHU Y YEJIOBEKA.

3amMTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpBI
OakTepwii W IUCTHI MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHHM.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1[uThl. DUTOHLINABL.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot Oonesneid. IMMmyHHas cuctema 4denoBeka. KieTouHblil u
TYMOpPAJIbHBIH MUMMYHHTET. BpOXIEHHBIH W TpUOOpeTEHHBI crenuduaeckuii
UMMYHHTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. PoJib BpOKIEHHOTO
MMMYHUTETA B pa3BUTUN CUCTEMHBIX 3a001€BaHU.

Pazmpaxxumocte w  perymsiuus |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTh W peryiasuus y
pacteHuii. PocToBbIE BElIECTBA U UX 3HAUYCHUE.



HepBHast cucremMa u pedrekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU CHUCTEMBI
y JKHUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX UBOTHBIX. Pediexc u
pediexkTopHas nyra. be3yclioBHbIE U YCIOBHBIE PEDIICKCHI.

I'ymopanpHas peryisuus U 3HIOKPHHHAs CHCTEMA YKMBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M KX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHJOKPUHHOM cucTteM. [unoranamo-runoduzapHas
cucTema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE
Bojopociiny, «baktepun», «lIpocteiimue», «Opranbl IBETKOBBIX PACTEHUII»,
«CucteMbl  OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIsN»,
«CTpoeHHE JIUCTOBOM IUIACTHHKM», «TKaHW MKUBOTHBIX», «CKEIEeT 4eloBeKay,
«IIumeBapurensHas cucreMa», «KpoBeHOcHass cucrtema», «J/IpixarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MpllieyHas  cucTEMay,
«BpiienurenbHas cucteMa», «IHAOKpPHUHHAs cucrema», «CTpOEHHE MBI,
«mmynurer»,  «KumeyHonosoctHeie», «CxemMa  IWTaHUS  PACTECHUN»,
«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KIeBOro uepss», «HepBHas
cuctema poeio», «HepBhHas cucrema narymkuy», «HepBHas — cucrema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nTun», «HepBHag — cucrema
MJIEKOTIUTAIONINXY, «HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl OJHOKIETOYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIUISIPhl KOMHATHBIX pPAacTEHUiA, TepOapuu
pacTeHUM pasHbIX OTHEJIOB, BJAXHBIC Ipenaparbl KUBOTHBIX, CKEJETHI
IIO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
00opy10BaHHUE JIJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3YLITHOTO MUTAaHUS PacTEHUM,
pacIIeTieHHs Kpaxmaia U OeJIKOB o]l JeHCTBUEM (PEpMEHTOB, 000PYyI0BaHUE TS
JEMOHCTpALMU OIBITOB 110 U3MEPEHUIO KM3HEHHOU €MKOCTH JIETKMX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUN, MOJIEJIM TOJIOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHas pa6ora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHe ¥ pa3BUTHE OPTraHU3MOB



@opMbI pa3MHOKEHHUsI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHUsS:  [OYKOBAaHUE,  CIOPYIISLMS,
(parmMeHTanys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBeie kneTku, win rameTtsl. Meio3. Craauu
Mmeio3a. [loBegenune xpomocoM B meno3e. KpoccuHrosep. buonornueckuii CMbICTT
MEHo3a W IIOJIOBOrO mpouecca. Meno3 u ero MecTto B KXHU3HEHHOM LIMKIIE
OpraHU3MOB.

IIpenzaponsimieBoe pazsutue. ['amerorenes y KuBOTHbBIX. I10710BbIE XKene3bl.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  3MOpPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
0 pa3BUTHU OPraHU3MOB. Moppocenes — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOCUL.
Konyenyus mopghocenos u mooenu mopghoceneza. Craguu >MOpHUOTreHEe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONMIUX. 3apOBIIICBBIC JINCTKU
(racTpymsitust). 3akiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANBHAS HMHIYKIIHS).
3aknagka TIUIaHA CTPOCHMS KUBOTHOTO KakK pe3yslbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHUOHANBHOE pa3BUTHE Pa3IUYHBIX
(aKkTOpPOB OKPYKAIOIIEH Cpe/Ibl.

Poct m pasButue xuBOTHBIX. [locTamMOpumoHanbHbId mepuon. Ilpsmoe wu
HenpsiMoe  pas3BuTHe. PaszButue ¢ wmeramMopdo3oM |y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHOJOornueckoe 3HaYyeHUE MPSIMOTO M HENPSMOTO
pa3BUTHA, UX PACHpPOCTPAHEHUE B MpupoiAe. Tumbl pocTa KUBOTHBIX. DakTOpbI
PEryJsiliiM POCTa KUBOTHBIX U yenoBeka. CTauu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4enioBeka. [lepuonsl oHTOreHe3a uenoBeka. CtapeHue U CMEPTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PasmHoxkeHnne u paszButue pacteHuit. ['amerodur m cropodur. Meiio3 B
KU3HEHHOM 1mKie pactenumit. (OOpas3oBaHme crop B TMporecce Meno3a.
'amerorene3 y pacteHuid. ONIOAOTBOPEHHE U  PAa3BUTUE PACTUTEIbHBIX
opraHu3MoB. J[BoliHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHuEe U
pa3BUTHE CEMEHH.

MexaHU3MBbI PETYISIIUUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpetsr: C. I'. HaBammn, X. [IIneman.



Tabmunpl U cxeMbl: «BereratuBHoe pa3zMHOXeHHE», «Tumbel Oecrosioro
pa3sMHOXEHUSD», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXEHHE 3BIIIEHBI»,
«Pa3mHoxenue ruape», «Meios3», «Xpomocomsl», «I'amerorenes», «CtpoeHue
SUUEKIETKH U cliepMaTo3ousia», «OCHOBHBIE CTaauu OHTOreHes3an, «lIpsMoe u
HEenpsAMOEe pa3BuThue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATyHIKN», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHne CeMsSH OJHOJOJBHBIX M JIBYJOJbHBIX PACTEHUI», «KM3HEHHBIN LUK
MOPCKON  KamycTbD», <«OKu3HEHHBIM UHMKI  Mxa», <« KHU3HEHHBIH  IUKI
NarnopoTHUKAY, <« KU3HEHHBIN UK COCHBIY.

OGopynoBaHHe: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaThl SUIEKIETOK U
CIIEpMAaTO30M/I0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

IIpakTuyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJIbILIEH
MO3BOHOYHBIX >KUBOTHBIX).

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHU3MoOB

Hcropust craHoBiIeHHUs] W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter T
Menpnens, I'. ne ®puza, T. Moprana. Poip 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6orer H. K. KonsiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTEPHATUBHBIC IIPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPUJIBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTHYECKUN,  IUTOJIOTHUECKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA.

JdeMoHCTpamuu

[Toptpeter: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsuos, H. W.
Basuwios, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTtopHass padora «Jlpo3oduiaa Kak OOBEKT TCHETHUYCCKHUX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH Mennmens — 3aKoH
eauHooOpasusi ruOpuAoB nepBoro nokoneHusd. [lpasuno gomunupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacIleIUIeHUsl MpU3HaKoB. LluTosmormueckue OCHOBBI
MOHOTHOPHUJTHOTO CKpEIIMBaHus. [ MoTe3a YucTOThl raMeT.

AHanmsupyroniee ckpemubaHue. [[poMexyTouHbIN XapakTep HACIEIOBAHUA.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.



JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHzenst — 3aK0oH HE3aBUCUMOT0
HAcClICJOBaHUs  IPU3HAKOB. [Mutonoruueckue  OCHOBBI  JAUTHOPUIHOTO
CKpEIIMBAHUSL.

CuemnienHoe HacnenoBaHue npusHakoB. Padotel T. Moprana. CuensiieHHoe
HACJICJOBAaHUE T'€HOB, HAapyLIEHUWE CLEIUICHHS MEXAY TeHaMUu. XPOMOCOMHAas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIPEAEIECHUS N0JIA. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIM M TeTeporaMeTHbIM IMoJ. [ eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nmpu3HaKkoB, CLETIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ineiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXKECTBEHHBIM aienu3M. B3auMmoaeicTBue HeaUIENbHBIX T'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknil KOHTPOJIb Pa3BUTUSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (U3HOJOTUYECKUX TMPOIECCOB, IOBEJACHUS W KOTHUTHBHBIX (YHKITUH.
['eneTnyeckre MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SUH
— Mapa3uT» U «XO3IUH — MHUKpOOHMOM». ['eHeTHueckue acheKThl KOHTpOJ U
W3MEHEHHUS HACJICICTBEHHON MH(OPMAIIMK B TTIOKOJICHUSAX KJIETOK M OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuel 1 cxemsl: «IlepBwiii U BTOpoit 3akoHBl Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUE,
«CrerieHHOe HaclieJoBaHWE TMPU3HAKOB Y Jpo3oduiibl», «['eHeTuka moiay,
«Kapuotun uenoseka», «Kapuotun gpozoduiby, «Kapuotum nOTHIBY,
«MHOECTBEHHBIN ajIean3mM», «B3anMoieicTBHE TEHOBY.

OGopynoBaHue: MoOJEIb JUIS JEMOHCTpPAIlMM 3aKOHOB €IWHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJIGHMSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb IS
JEMOHCTPAlMH CLEIUIEHHOIO HACJIEJOBAaHUS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «Jpo3odunay.

IlpakTnueckass padora «M3ydeHwe pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

IIpakTnueckass  paGora  «/3yueHue  pe3ynbTaToOB  JUTHOPHIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotrna u cpeapl npu  GopMHpoBaHWM (EHOTHIIA.
N3menunBOCTh MpU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHbBIC NMPU3HAKUA. Bubl
W3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJICICTBEHHAS.

MopaudukanuonHass U3MEH4YMBOCTh. Ponb cpeasl B GoOpMUpOBaHUU
Moau(pUKaIUOHHONW M3MeHYnMBOCTU. HopMa peakuuu npusHaka. BapuanmoHHBIN



psan u BapuauumonHas kpuBas (B. Horanncen). CoiicTBa MOau(HUKAIMOHHON
W3MEHYUBOCTH.

I'enoTunuueckas M3MeHUMBOCTL. CBOMCTBA TE€HOTHUIIMYECKOM M3MEHUYHMBOCTH.
Bunpl reHOTUNTMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KomOunaTuBHass u3MEHYMBOCTh. Melo3 M TMOJOBOM TpoOllECC — OCHOBA
KOMOMHATHBHON U3MEHUYHUBOCTH. POIb KOMOMHATHBHON H3MECHUMBOCTH B CO3TaHUH
T€HETUYECKOr0 pa3HooOpasusi B mpejiesiax OJJHOro BU/A.

MyTauroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeéHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLIUPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMatuyeckue myrtanuu. CoMaTHyecKue M MOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUS MyTauuii. MyTareHsl M WX BIHMSHAE€ HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacieacTBeHHoU u3MmeHunBocTh (H.M. BaBuion). BHesnepHas m3MeHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumelr u  cxembl: «Buapl uw3MeHUMBOCTHY», «MoaudukaruoHHas
W3MEHUYHUBOCTDY, «KomOuHaTuBHasS U3MEHUYHUBOCTD), «Meio3y,
«OmnonoTBopeHuey, «I eHernueckue 3a060eBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XHBbIE M TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTCHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH U3MEHUUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(GUKAITMOHHONW W3MEHUYMBOCTH. [locTpoeHne BapuallMOHHOTO psjaa U
BAPUALIMOHHOW KPUBOW.

Tema 14. I'eneTHKa yejioBeKa

Kapuotun denoBeka. MexayHapojaHas IMporpaMmMa HCCIEIOBaHHUS T€HOMA
yeqmoBeka.  MeToapl  M3y4E€HUsS  T€HETMKM  YEJIOBEKA: TIEeHEAJIOTHYECKUH,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHM,
MOJICKYJIAPHO-TEHE TUYECKHM. CoBpemMeHHOE ONpEJICIICHUE FeHOTHUMA:
MOJITHOT€HOMHOE€CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
ITI1P-ananu3a. HacnencTBeHHbIe 3a001eBaHUS YelIOBeKa. | eHHbIC 1 XpPOMOCOMHBIC
Oosie3HM dYenoBeKa. bolle3HW ¢ HACIEACTBEHHON MPEAPacIOIOKEHHOCTHIO.
3HayeHUEe MEAMUIIMHCKONW T€HETHUKH B MPEJOTBPAIICHUM W JICUCHUU TE€HETUUYECKUX
3a00J1eBaHUI YelloBeKa. MeauKO-TeHeTHUeCKOe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
Ki1eTKd. [[oHSITHE «TE€HEeTHYECKOro rpy3a». DTHYECKUE aCMEeKThl MCCICIOBAaHUN B
00J1aCTH peaKTUPOBAHMS T€HOMA M CTBOJIOBBIX KJIETOK.



I'enetnueckre (QakTopbl MOBBILIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
(pU3HUECKOMY M XMMUYECKOMY 3arps3HEHUIO0 OKpY’Karollen cpenbl. I eneTnueckas
[IPEIPACIIOIOKEHHOCTD YEI0BEKA K ITATOJIOTUAM.

JdemoHcTpanuun

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3yyeHUs T€HETUKU
yesioBekay, «l eHeTndyeckue 3a001€BaHus YEIOBEKAY.

IIpakTnuyeckas padora «CoCTaBICEHHE U aHAIU3 POJLOCIOBHON.

Tema 15. Cenekuust OpraHu3MoB

JlomecTuKamusi W CEJIEKUUA. 3apOXKACHUE CEIEKIMM M JIOMECTHKAIIUH.
VYuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXKICHUS H MHOT000pa3us
KYJbTYPHBIX pacTeHUU. Poip cenexkuuu B CO3JaHUM COPTOB PACTEHUU U TOPOJ
#uBOTHbIX. CopT, moOpoaa, MmMTaMM. 3aKOH TOMOJIOTMYECKHX pSAOB B
HacneACcTBeHHOM u3MeHunBoctd H. 1. BaBunoBa, ero 3HadueHue s
CEJICKIIMOHHOU PabOoTHhI.

Metonpl ceneKnMoHHOM paboTel. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WUHIVBU1yaJIbHBIN. Oranbl ~ KOMOWMHALIMOHHOM  CEJIEKLHUH. HcnbiTanue
NpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLEHKH
(deHoTHa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJA  CEJIGKIIMOHHOW  paboThI.
PannaninOHHBIN M XUMUYECKUNA MYTAareHe3 Kak UCTOYHUK MyTallUil y KyJIbTYPHBIX
¢opm opranuzmoB. Mcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK /151 monmydeHus uCX0HOTO MaTepuaia ajisi CeJIeKIUU.

[Tonyuenue MIOJIUILIIOUIOB. BnayTtpusnunosas ruOpuIn3aIus.
bnuskopoacTBeHHOE — CKpelnMBaHHWe, ~WiM  WHOpumuHr.  HepoacTBeHHoe
CKpelIMBaHUE, WIW ayTOpuauHr. ['erepo3uc W ero mpuuuHbl. Vcmons3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas rubpuauzanus. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUAOB. J{OCTH)KEHMSI CENEKIINKN PACTEHUN U KUBOTHBIX. «3enéHast
DeBoNoYULY.

CoxpaHeHHE M W3yYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PAaCTCHHUI U
UX JUKUX poauYed Il CO3JaHMUsT  HOBBIX COPTOB U TUOpPUIOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u ynpaejeHue
2EHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCNEEHHBIX U NPOMBICIOBbIX HCUBOTNHBIX
8 YenAx YIyUueHus Cyuecmsyouux u co30aHus Ho8blx NOpoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodogvix uoell U nepcneKmueHbIX MexHoI02Ul.

JdemoHcTpanumn

[Toptpersr: H. U. Basunos, M. B. Muuypun, I'. /. Kapneuenko, II. IL
Jlykesinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.



Tabnuibl v cxembl: «{eHTpBI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW U3MEHYUBOCTHY,
«Metonpl cenekuumny, «Otnanéunas rudpuauzanusy», «Myrtarenes.

JlabopaTopHas padora «3yueHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTuuyeckas padora «lIpuBrBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHUKEHHS CEJICKIIMU pPAaCTCHUU U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA  Y4acTOK, B TEIJIMYHOE XO3SUCTBO, B J1A0OPAaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAsSI OMOJIOTUS

OOBEeKTHI, HCMHOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBIC U TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguuuonHas
OMOTEeXHOJIOTHS: XJICOONEUeHHE, TIONyYeHHE KHUCIOMOJIOUYHBIX  IPOJYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHte3. OOBEKThI MHUKPOOHOJIOTHUYECKUX
TexHoJsiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUsS] OPTAaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaIoIlIuecs B MpUpoie OMOCUHTETUYECKHE ITyTH.

Knerounas wHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTtnueckass TruOpUIM3AIMS U COMATUYECKUM
smOpuoreHe3. lcmnonab3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpyKIus
SAUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTAUUU SJI€p KIIETOK.
Texnonoeuu 0300p0o8aeHs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHOMCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYIbHLYD.

XpoMOcCOMHasi W TeHHas WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBaHnue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHMsT UM MEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJOTUYECKHUE U ATUIECKUE TTPOOIEMbI TEHHOW HH)KCHEPHUU.

Menunuackue Ouotexnonoruu. [loctrenomuas mudposas meaunuaa. [11P-
JTMarHOCTHKAa. MeTaOOJOMHBIA aHadW3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YEeJOBEKa I OLUEHKH COCTOSIHHMS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OuounkeHepuss nnsg  pa3pabOTKU
(GyHIaMEHTaTbHBIX OCHOB MEIHMIIMHCKHUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHE! COYEeTaHWEM TEXHOJOTH TpEXMEpHOro OMonmpuHTHUHTa U ckaddosauura
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON METULIVHBI.



CoznlaHue BEKTOPHBIX BaKUMH C LEJIbI0 00ecrnedyeHus KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHME MOJEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-conepkamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHncTpanumn

Tabmuuel u cxemsl: «Mcnonb3oBaHUEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
npousBoCTBeY, «KineTouHas uHxkeHepus», « 'eHHas HHKEHEPUs».

IIpakTnuyeckas padora «lloaydeHre MOTOYHOKUCIBIX IPOIYKTOB.

11 KVIACC

Tema 1.3apokaenne M pa3BUTHE IBOJILHHOHHBLIX MpPeICTABJIEHUI B
0noJIOrUHn

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBr>KyIIIME CUITBI 3BOJIIOIIMY BUI0B 1o Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Ooprba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckoir Tteopun dBomonun (CTD). HelTpanbHas
Teopuss HBomronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HadYeHHE
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonngeitn, /. K.
benses.

Tabmuuer u cxembl: «Cuctema >kuBod mnpuponsl (mo K. Jluanaero)y,
«JlectHuna xuBbIX cymecTB (mo Jlamapky)», «MexaHusm GOpMHUPOBAHUS
npUCIIOCOOJIEHU y pacTeHn u KUBOTHBIX (o Jlamapky)», «Kapra-cxema
MapipyTa nmyremectBus Y. lapsunay, «Haxonku Y. JapBunay, «DopMbl 60pbOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MuorooOpaszue KynbTypHBIX (hopm
KanycTb», «[loposibl TOMaIIHUX JKUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUIOB
(mo Y. [apBuny)», «CxemMa COOTHOIICHHUS JABMXKYIIMX CHJI SBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOU TE€OPUU SBOTIOLIUI.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTaThl

[Monynsinust Kak 3ieMeHTapHas equHula 3Bomonrud. COBpEMEHHbIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuid. 3MeHenwue
reHopoHa TOMYISIIUU  KaK dSJEMEHTapHOE JBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOpbl (IBHXKYLIME CHJIBI) 3BOJIONUU. MyTalMOHHBIN
nporiecc. KomOunatuBHass u3MeH4YuBOCTh. [lpeiid reHoB — ciyvailiHble



HEHAIpaBJICHHbIE W3MEHEHUS YacTOT ajulesied B  nomymauusx. Oddexr
ocHOBarens. JIgpgexm Oymuinounozo copaviwka. CHUMCEHUE 2eHemuUyecKo2o
pasnooopasus: npuyunsl u cieocmsus. llposenenue s¢gppexma opetigha 2enos &
oonbwiux  u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  momyssmuif:
reorpaduueckas (MPOCTPaHCTBEHHAs), OMoJIOruuecKas (pernpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisomUi Qakrtop sBomonuu. DopMel
€CTECTBEHHOT0  OTOOpa: ABWXKYIIMWA, CTAOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(nm3pynTuBHbIN). [lomoBoil 0TO0p. BO3HUKHOBEHME W 3BONIOLUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IprcnocOONIEeHHOCTh  OPraHU3MOB  KaK  PE3ysbTaT  MUKPOIBOJIIOIMH.

Bo3HukHOBeHHMe — mpucnocoOneHuit y  opraHuzMoB.  Apomopdo3bl U
uanoanantanuu. llpuMepsl npucnocoOiaeHuil y opraHu3MoB: MOP(OJIOTHYECKHeE,
¢uznonoruyeckue,  OMOXUMHUYECKUE,  MoBeneHuYeckne.  OTHOCUTENBbHOCTD

MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTtypa. BumooOpa3zoBaHme Kak pe3yJbTar
MUKpO3BOJou. M3onsuus — ximrodeBor (akrop BupooOpazoBanus. Ilytu u
CriocoObI BU1000pa30BaHU: aJIONIaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (3KOIOTUYECKOE), «MTHOBEHHOEY (MoNUILTONAN3AIINS,
rubpuauzanus). JJnuTeasHOCTh BOMIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponbp  »BoMronMoHHONW OWONIOTMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6ropazHooOpa3us. MUKPOIBOIIOIKUS U KOIBOJIIOIUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0OpBLOBI C HEH.

JdeMoHCTpamuu

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmumel W cxembl: «MyTallMOHHAsT HM3MEHYHMBOCTHY», «llomymsiimonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitHOepray, «/|pmwxkyime
CWJIBI HBOJIFOIIUNY, «DKOJIOTHYECKass M30JSAIUS MOMYIAINA CeBaHCKON (openny,
«eorpadmyeckas W3OS JTUCTBEHHUIIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoity, «IlonynsiiuOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JICHUCTBUSL E€CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«apycTpranbHbpIil Menanu3m», «KuBble nckonaemsiey, «IIokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusmnonornueckne ananrtanun», «lIlpucmoco0IeHHOCTh OpraHu3mMoB © €€
OTHOCHUTENIbHOCTBY, «Kputepumn Buna», «Bunbl-nBoiinnkun», «CTpykTypa BHAa B
npupoxae», «CrmocoObl BuaooOpasoBaHus», «l'eorpaduyeckoe BuUI00O0pa3oBaHHE
TPEX BHUJOB JaHABIIICH», «IKOJIOTHUYECKOE BHI000pAa30BAHUE BHUJIOB CHHUID,
«lTonumnonasl pactenuity, «KanycTHo-peieuHbIi THOPUITY.



O6opynoBaHue: repOapun pacTeHHM, KOJUICKIIMK HACEKOMBIX, Yydesia MTHI] U
3BEpell C MpUMEpaMHu pa3IMYHBIX MPUCTIOCOOJIEHUN, 4Yyuena NTHUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUAOB, 00pa30BaBIIMUXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTopHass padora «BbigBiIeHHE W3MEHUYHMBOCTH Yy 0OCOO€H OJIHOTO
BUJIAY.

JlabopaTtopnass  paGora  «lIpucmocoOneHuss  opraHm3smMOB M HX
OTHOCHUTENbHAS 1[EJIeCO00Pa3ZHOCTDY.

JlabopaTtopHass pabGora «CpaBHeHHUE BHUJOB 1O MOP(POIOTHIECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3Boaouus U €€ pe3yJbTaThl

Metoasl  u3ydeHHS ~ MakpodBojtonuu. [lajieoHTONOrMYECKUEe  METObI
uzydeHus opoyronuu. [lepexomgnsie  ¢GopMbl U (PUIOTEHETHUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadguyeckne Meronapl uzydeHus: 3Boioruu. CpaBHeHHE (IIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
DHJIEMUKHU U PEITUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIHLHO-MOPGOIOTHYECKHE METOAbl M3YUCHUS
ABONIOLMH. ['€HEeTHYecKrue MEXaHU3Mbl HBOJIOLMHM OHTOTE€HE3a M TIOSABJICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJIOTUYHBIE  OPTraHBbI.
Pynumentapuble  opraibl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHUYECKHE M  MaTeMaTHYeCKHE  METOJAbl  W3Y4YEHHUS  DBOJIOIHH.
['omonoruunbie TeHbl. COBpeMEHHBIE METO/Abl MOCTPOEHUS (UIOTEHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIOLHSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [Ipunyun cmenvl QyHKYuUlL.
HeoOpatumocTs sBotonnu. AxanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

IToptpetsl: K. M. Bap, A. O. KoBanesckuit, @. Mromiep, O. ['ekkenb.

Tabmutel 1 cxeMbl: «DUITOTEHETUYECKUI PSIT JIOMIATNY, «APXEONMTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Puamoduth»,  «CeMeHHBIC
nanopoTHUKN», «buoreorpadudeckne 30HBI 3emumy», «Jlpelid KOHTHHEHTOBY,
«Penukte», «HavanbHble cTaguu 5SMOpPHUOHAIBHOIO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ AaHAJOTHYHbIE OpraHbl», «PyaIuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YENOBEKa M IIMMIaH3e», «l JaBHbIE
HaIpaBJICHHs] BOIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJIFOLIUN.



O6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSKU HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKIEHUS >KU3HUM Ha 3emie. AOUOreHe3 M
naHcrepmusi. JloHayuHble IpeaCTaBICHUS O 3apOKICHUU KU3HHU (KPEAlMOHH3M ).
I'mnore3a MOCTOSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONPOBEPKEHNE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxosxieHue sk1U3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE ATaIlbl HEOPraHU4eCKON SBOJIOLIUH. [InanerapHas
(reomoruyeckasi) HSBOJIOIMUS. XHUMHUYECKass HBoOJOLMS. AOHOreHHBIM CHHTE3
OpraHnyeckux BemiecTB n3 HeopraHmyeckux. Omeir C. Mumnepa u I'. FOpwm.
OO6pa3zoBanue mnonuMmepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. U.
Onapuna, runote3a nepsudHoro Oymnsona Jlx. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yex) u rumorteza «vupa PHK» V. T'mnbepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

HUctopus 3emnn U Meronpl €€ wu3ydyeHus. lckomaembple OpraHUYecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIOTHAA
rE€OXpPOHOJIOTHS. ['€0OXpOHOJIOrMYeCKas IKajia: S0HbI, IPbl, IEPUOBI, STIOXH.

HavanpHble sTanbl opraHuyeckord sBoitouud. [losiBIeHHEe W 3BOJIOLUSA
NEPBBIX KIETOK. DBOJIOIMUS MeTa0oin3Ma. BO3HUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHble MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapHOTHI U SyKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIIMOHHOE POUCXOKICHHUE
BUpycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE A3Tambl SBOJIONMK BHICIIMX pacTeHHil. OCHOBHBIE apoMOop(}O3bI
pactennii. Bwixonm pacrtenuid Ha cymy. [losBieHue CHOpOBBIX pPacTEHUH U
3aBoeBaHre uMu cymu. CemeHHble pacTeHMs. [IpoucxoxaeHue IBETKOBBIX
pacTEHUM.

OcCHOBHbIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(oO3bI
KUBOTHBIX. BeHnckas ¢ayna. KemMOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBeie XopaoBbIE KUBOTHBIE. JKN3HBb B BOJIE. DBOJIIOLUS [T03BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwimid. [IpoucxoxaeHne MIICKONHUTAIOMHNX |
ntun. [lpunnun  kmoueBoro apomopgoza. OcBoeHue OECHO3BOHOUYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

PazButre xu3HM Ha 3emMje MO ’paM U MEepUojaM: apxeu, MPOTEPO30i,
majgeo30i, Me3030i, KaifHo30#. OOmas  XapakTepucTUKa KiIuMaTa W
reoJIornyeckux mnpoueccoB. llosBlieHHEe M paclBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ero ycaoBUs U BIMSHUE HA ra30BbIi COCTaB aTMOC(EPBHI.



MaccoBbie BBIMUpPaHHSI — SKOJIOTHUYECKHE KPU3UCHI mponuioro. [Ipuyunnsl u
CJIIEJCTBUS MAacCCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenust OropasHooOpasus Ha 3emIIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. .
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipt u cxeMmbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [lacTepa no
U3YUCHUIO CaMO3apoxIaeHUsl ku3Hu», «Cxema ombiTa C. Mwmiepa, I'. FOpu»,
«JTanbl  HEOPraHMYECKOW  ABOJOUUN»,  «['€OXpOHOJOTrHYECKass  IIKajay,
«HayvanbHble dTanbl OpraHuueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cumMmOuoreHeszay, «CucrtemMa >KXUBOM TpHUPOAb», «CTpOeHHE BUpYCaAy,
«Apomopdo3bl  pacteHuit»y, «PuHnOGUTH», «OTHOKIETOYHBIE BOJIOPOCINY,
«MHOTOKJIETOUHbIE BoAopocian», «Mxu», «llanoporHukm», «l oJoceMeHHbIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupay», «Apomopdo3bl KUBOTHBIX», «lIpocreiimue», «KuieqyHOMOIOCTHBIEY,
«ITnockue YEpBUY, «UEHUCTOHOTHUEY, «PBIOBIY, «3€MHOBOJIHBIEY,
«IIpecmbikarommecs», «lItnne», «Miekonurtarommuey», «Pa3ButHe XHU3HU B
apXxenucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTHE KHU3HU B
[1aJIEO30MCKOU 3pe», «Pa3BuTue )XU3HU B ME3030MCKOU 3pe», «Pa3Butne xu3HU B
KaiHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPAY.

O6opynoBanue: repOapuu pacTeHUd pPa3IWYHBIX OTJEJOB, KOJUIEKIIUU
HACEKOMBIX, BJIaXKHBIE MPEMApaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJJIEKIIUH
UTJIOKOXKUX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, 4Yydella MNOTUL M 3BEpEl,
KOJUIEKIUM OKaMEHEJIOCTEH, IOJIE3HbIX HCKOMAEMBbIX, MYJSDKH OpPraHMYeCKUX
OCTaTKOB OPTaHU3MOB.

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «M3yueHne oCOOCHHOCTEH CTPOCHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIOreHe3

Paznensl u 3amaun aHTponosiorui. MeToabl aHTPOIIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4elloBeKa. Penurunosnbie
BO33peHUsA. COBpEMEHHbBIE HaAYYHbIE TEOPUH.

Cx0ACTBO 4esnoBeKa C )KMBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugeTenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
Mop(doJIorudeckue, AMOPHOJIOTHYECKHE, (bU31M0I0T0-OMOXUMHUYECKHUE,
nopeaeHYeckue. OTIIMUKS YEI0BEKa OT KUBOTHBIX. [IpIMOX0XKAEHNE U KOMILIEKC



CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJIOBHOIO MO3ra U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JBroxymue cuibl (pakTopbl) aHTPONOTreHe3a: OMOIOTMYECKHUE, COLIMATIBHBIE.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaaMM aHTpororeHesa. PaHHMe 4YenoBEeKOOOpa3HbIe 00€3bsHBI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPEIKH YeJIOBEKOOOpa3HbIX 00€3bsiH U
JM0JIe. ABCTPAJONUTEKH — JBYHOTHE MPEAKU J0Jch. YeaoBEK yMeEIbld, MepBbIe
U3TOTOBJICHUS OPYIHUM Tpyaa. UenoBeK NPsIMOXOIAIIUMN U MEPBbIA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MpPeoK
HEaHJIEPTaIbCKOI0 YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HeaHIAEPTAIbCKUN
KaK BUJI JIIOJIEN XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AdQpuku.
[TaneoreneTnka v NajeoreHOMUKA.

DBOJIIOIUSL COBPEMEHHOT'0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISAIUSX
yenoBeka. MyTanMoHHBIM Tipoiiecc W mojJuMopdusM. [lomymsiimoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUAIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonsitue o pace. bonbmume pacel: eBporeougHas
(eBpasmiickasi),  aBCcTpajO-HerpoujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa MO IUIaHETe.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh  pacHU3Ma.
[IprcnocoONIEeHHOCTh YelOBeKa K Pa3HBIM YCIOBHSIM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedipa TeHOB Ha MOPQOJIOTHIO H
(bH3HOJIOTHIO YeTOBEKA.

MexaucuMIUIMHApHBIE  METOJAbl B (usuuecko  (OHMOJOTHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ QHTPOINOJOTHUS U MaJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMyJsAlNi. buocomumanbHble MCCIEI0BaHUS MPUPOIbI YETIOBEKa.
HccnenoBanre KOBOTIONUUONOIOTMYECKOTO U COIMATLHOTO B YEITOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeTOIbI AaHTPOIIOJIOTHHY, «I OJIOBHOM MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeleT 4YeloBeKa W CKENEeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpaionuTek», «YenoBek  ymenblit», «YemoBek
NpSIMOXOAAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbip», «KpoMaHbOHITED,
«IIpenku yenoBekay, «ITarbl HIBOTIOLNH YeJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJbTypbl TIpPEAKOB 4elioBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMH U OUOJIEHCKUMU CIOKETAaMU MPOUCXOXKJICHHS YEJIOBEKa,



(doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KHUCTH YEJIOBEKa M KHCTH
IIMMITaH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas pabGora «lI3yueHne o0COOEHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnuyeckas padora «3yyeHne SKOJIOTMYECKUX aJalTalui YeJI0BEKay.

Tema 6. Jxosorus — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKPY KaloIIel cpeaoi

3apoxk/ieHue W pa3BuTue 3Kojoruu B Tpyaax A. ['ymGonbpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
9K0J0ruu. CBS3b 3KOJIOTMU C APYTUMU HayKaMHU.

Meronbl 3konoruu. IloneBble HabMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpoOAHbIE M JabopaTopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIeh Cpeibl: JIOKATbHBIN, pEerHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE OKOJOTMYECKMX 3HAHUW I YeJOBEKa. JKOJIOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4esioBeuecTBa ¢ mnpupoao. @opMupoBaHHE
AKOJIOTUYECKOHN KYyIbTYpbl U 3KOJOTHUECKON TPaMOTHOCTH HACEJIEHUSI.

JdemoHcTpanumn

[Toptpersi: A. I'ymbGonsar, K. @. Pynbe, H. A. CeseprioB, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnmuuel u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpeb».

Tema 7. Opranusmsbl U cpea 00MTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerictBus. Kiaccudukanus
IKOJIOTHUYECKUX (paKkTOpoB: abnoTHueckue, OMOTHYECKHE, aHTponoreHHbie. O0mue
3aKOHOMEPHOCTH JIEUCTBUS 3Konorndeckux (akropos. IIpaBuino muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHu3MBl.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorudeckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
doTonepuoansM.

Temneparypa kak skonormueckuii (akrtop. JleiicTBue TemmepaTypsl Ha
opraHu3mbl. [loMkumoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHnocts kak skomormdeckuit ¢akrop. IlpucmocobneHus pacteHud K
Mo/Iep ka0 BomHOTO Oanmanca. Knaccudukamusi pacTeHU MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K MU3BMEHEHHUIO BOJHOIO PEXUMA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAas,
[NIyOMHHAsl ~ TOATIOYBEHHAs,  BHYTpPUOpraHu3MeHHas.  DU3MKO-XUMHUUYECKHUE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOsieHuss OpraHu3MoOB K
KW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemiHne W BHYTpeHHME PUTMbL. CyTOYHBIE U
roguyHbie pUTMBL. [IpUcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuznennsle Gopmbel opranusmoB. llonsThe o Ku3HEHHOM (opme.
Kusznennsie HOPMBI paCTCHUM: TepPEBbsl, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEeHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Bunpl OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIMS, XUITHUYECTBO, cCUMOM03 U ero ¢opmbl. [lapasutusm, xooneparus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHUUecTBO). HeTpoduueckue
B3auMojielicTBUs  (Tomuueckue,  (Gopudeckue, (padbpudeckue).  3HaAUCHHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTaHU3MOB B Cpeje
obutanus. [[puHIIUIT KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemoHcTpanumn

Tabmuuel U cxeMbl: «Jkojmoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KUBOTHBIE», «DPHU3UOIOTMYECKUE ANaANTAIUU
KUBOTHBIX», «Cpenpl OOWUTaHUA OpPraHu3MOBY», «bBHOJIOrHYECKUE PUTMBDY,
«Kuznennsie  Gopmbl  pacteHuit», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
nUTaHusA», «XunHudecTBoy, «llapasutmsmy», «Konkypenuus», «CumMoOmo3»,
«KomMmeHcanmusmy».

O6GopynoBanue: repOapuyd pPacTeHUH U KUBOTHBIX, MPHUCTIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PaKTOpOB, Trepdapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHEIIOOUBBHIC H
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapUH M KOJUICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTECHUM, Uydella MTUIl U 3BEpei, repdbapuun
pacTeHuii, oTHocSImMUXCsA K Turpodurtam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapu ¥ KOJUICKIIMM PACTEHUH H IKUBOTHBIX, OOJIAAIONIUX YepTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUH JKU3HH, repObapuu u
KOJUICKITUU PACTCHWA W >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIHH
KUBOTHBIX, YIACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGopatopHasi pabora «BbIsiBIeHHME NPHUCIIOCOOIECHUM OPraHW3MOB K
BIIUSIHUIO CBETA».



Tema 8. Dkos10rust BUA0B U NOMYJISIIM A

DKOJIOTHYECKHUE XapaKTEePUCTUKHU MOIYJISLIH. [Monmynsums Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, GU3UYECKUX OaphEpPOB U
0COOEHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTENW MOMYJSALMU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasT W TOJIOBasg CTPYKTYpa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKAs CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH IMOMYJISIUU.
JlvHamuyka monyiasiuuu U €€ peryisanuss. buoTuueckuid mOTEHIMAT MOMYJISLMU.
MoaenupoBaHue TMHAMUKU NonyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IIOTHOCTH. JKOJOTUUECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 »KoyOrMYEecKON HuUie BUaa. MecTtooOutanue. MHOTOMEpHas
Mojzenb akonorndeckon Humm/k.M. XatunmHcona. Pa3mepbl skonoruueckoi
Huiy. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema mnomynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOIHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa  TONyJsiuuu», «Bo3pacTHble  OUpaMUJIbI
nonynsuun», «CKOPOCTh  3acelieHUs] TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckot Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlaGopaTtopuas  pabora  «IIpucmocoOnenust ceMsH  pacTeHUd K
PAaCCETICHUION.

Tema 9. IKoj10rus CO00MECTB. IKOJOrHUYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKUUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne menu U ceTH. AOHOTHYCCKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TIOKa3aTeJIM  DKOCHUCTEMBI. bHomacca ©  OPOAYKIHS.
DKOJOTUYECKHE TTHPAMHIbI YUCEN, OMOMACCHI U DHEPTHH.



Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHbie U
BTOPHYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOIIOTCHHBIC BO3ACHCTBUSA Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMU U TIPUPOTHBIMUA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod (ayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HaYEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJEHCTBUN OpPraHU3MOB B
skocuctemax. Ponv xackaonoco sghgexma u 8ud08-30ugpukamopos (Kirouesvlx
6U008) 6 QyHKYUOHUpPOBaHuu dxKocucmem. IlepeHoC PHEPTruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPraHU3MOB, TOIMYJISIIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanuzmul 8030elicmaus 3GepA3HEHUl PA3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€eliCMEUsL.
MeTo/1010THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IKocucTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHATIbHBIC
TPyNIbl OPraHU3MOB B JKOcUcTeMe», «KpyroBopoT BemIeCTB B HKOCHUCTEMEY,
«llenn mutanus (macTOUIHAS, TETPUTHAS)», «IKOJIOTHIECKAS TTUPAMHUIA YHCEID,
«JKoNoruveckKas mupaMuyia OMoMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUNY,
«O6pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBIeHHE jieca mocie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB MU MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsr ypOooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTEHU, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMbDY.

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HsK,
SJIBHHK, HA CYXOJIOJIbHBINA MM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».



Tema 10. buocepa — riiodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0ojouka 3eMiiHM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTHe mpencrasieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepsl u e€ coctan. 2Kupoe
BEIECTBO OHOCc(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOoCTH OHOChephbl Kak
ri100abHOM 3KocHCcTeMbl. J[MHaMuueckoe paBHoBecue B 6nocdepe. KpyroBopoTst
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B 6uocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIIMCTBEHHBIE JIeca, CTEIH, CABaHHBI,
NYCTBIHU, TPOIIMUYECKHE Jieca, BHICOKOTOphsi. Kinumar, pacTuTeabHbIi U KUBOTHBIH
Mup OMOMOB CYIIIH.

CrtpykTypa u GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NMOTEHIINANIA U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yrinepoma B mpupozae», «KpyroBopor kuciopoma B MpUpOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinmaruueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemannasiii jecy», «I1IUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeisy, « Tponudeckuit necy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
IIOYBEHHBIX pecypcoB. MI3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUME HA PACTUTEIBHBIN U KUBOTHBIN Mup. OxpaHa
PACTUTENBHOIO W KMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. OcobGo oxpansiemblie mnpupoaneie Tepputopun (OOIIT).
borannyeckue cajpl U 300JI0TMYECKUE TTAPKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBDIL.
PanmoHanpHOE ~ TPUPOJONOJIB30BAHHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYSCKHX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuuecrkoe pasnoobpasue u buopecypcui.



Hayuonanonuvie ungopmayuonusvie cucmemsi, odecneuusaowue O00CMyn K
ungopmayuu no  cocmoAHulr0 OMOENbHLIX U008 u dKkocucmem. (OcHoOBbI
IKopeabunumayuyu dKkocucmem u cnocob6o8 6O60pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHncTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue 1ouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIeMOr0 MUPay.
O6opynoBanue: Qotorpaguu oxpaHsSE€MbIX pacTeHUM M KUBOTHBIX KpacHoii
kHUTr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM cpeaHero oOmero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHMSI TPOTPAMMBI 10 OHMOJIOTHU JOCTUTAIOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHHWs, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupone u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH IIO3UIIMEH JUMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENILHOU JIESITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

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

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IIPpU CO31aHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaKUTEIBHOIO
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, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3anuTte OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKMU3HHM B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JACUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;



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

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

NOHUMAHWE U peanu3alus 3J0pOBOr0 M 0e30MacHoro ooOpaza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHUE IIEHHOCTH TMPaBWI UHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3nyHbiM cepaM MpoPecCHOHATBHON NeATEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ANBHOIO XapakTepa SKOJOIMYECKUX MpOoOJIeM M MyTel HX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUe PA3BUTOTO IKOJIOTHUYECKOTO MBIIMUICHHS], SKOJOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

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

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlIeHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CJAMHCTBE MPUPOJIbI, YCIOBEKA U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pellaTh  pecypcHble  MPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMsI, UCIIONIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATENIBCKYIO ACSTEIHPHOCTh HHANBUYAIBHO 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

MertanpenMeTHble pe3yiabTaThl OCBOCHMSI yueOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCCIIEOBAHNUE, Ha0JII0IeHHE, U3MEPEHHUE, DKCHEPUMEHT 17}
IpyTHe);YHUBEpCaIbHbIE yueOHbIe NENCTBUS (mo3HaBaTeNbHbIE,
KOMMYHHMKATHBHBIE, PETYJSATUBHBIE), oOecreynBaroIme dbopmupoBaHue

(GYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAJbHOW KOMIICTCHIIMM OO0 YyYarOIINXCS,
CIIOCOOHOCTh 00YYaIONIUXCS KCIOJIb30BaTh OCBOCHHBIC MEKIUCITUTUIMHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW U COLIMAJIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEHUCTBHS, PETYJISTUBHBIE YHHUBEpCalbHbIE Y4YeOHBIC JECHCTBUS, COBMECTHas
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyallu3UpoBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TIOHSITHSIMH );

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

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHWE pacCyXJICeHHS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTHYCCKHX OOBEKTax, 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, OIIEHUBATh COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

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

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30Bble McCIe0BaTEIbCKUE 1eHCTBUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI 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 MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METO/IaAMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

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

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEjaratb OPUTHHAIBHBIC MOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBapSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckodt MHGOpMaLUU, HEOOXOAUMON JIsl BBITIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  GOpPMYy  MPEICTaBICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (hopMyibl, ab0peBUATypy, HOMEHKJIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OByajeHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMY JIEiCTBUSIMH .

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKM IPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX NEUCTBHA C yd4&TOM OOMUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXXIaTh pe3yibTaThl
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;

OCYLIECTBIJIAATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSIX;

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 OCYULIECTBIISATh IMO3HABATENIBHYIO NI€SITENIbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl APYTMX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP € TO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHN HAyYHbIC 3HAHUS, YMEHHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysbTaThl MPEIACTABICHBI I10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHMH TpoOJIeM  palMOHAILHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBumoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
He3aBUCHUMOro  HacienoBanuss [.MeHnensi, TOMOJOTMYECKHX  pSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLIATIBL
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICTSATH CYIISCTBCHHBIC TTPU3HAKK: BUPYCOB, KIETOK MPOKAPUOT H
DYKapHOT, OJHOKJETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIEC
OakTepwuii, rpuOOB, pACTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHWMW, JKUBOTHBIX, YEJOBEKA, IIPOIECCOB IKU3HEICATCILHOCTH,
MPOTEKAIONINX B OPTaHU3Max PACTCHHM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYSCKHX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, M€il03a, raMmeToreHesa, SMOpUOreHe3a, MOCTAIMOPUOHAIBHOTOPA3BUTHS,
pPa3MHOXCHUS,  WHAWNBUAYAJLHOTO  Pa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBI3M MEXIYy OPTaHOWIAMHU KICTKH H HUX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMd W CHUCTEMaM{ OpPraHOB Yy pPAaCTCHUMU, XUBOTHBIX M YEJIOBEKA M HX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMEHa BEIICCTB, ATarlaMHu KJIETOYHOTO IMKJIA ¥ KU3HCHHBIX ITUKJIOB OPTraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHTHSI, TEHOTHIIOM W (EHOTHIIOM, (PECHOTHUIIOM H
(dakTopamMu cpejibl OOUTaHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, 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 OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

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

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE yYacTBOBAaTh B y4E€OHO-HCCIETOBATEIBCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX

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

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



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOT0 XO3SICTBA, MUIEBON MPOMBIILICHHOCTH, YIIIyOJISITh TTO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOeHUs1 ydueOHoro mpeameta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYeCTBa, a TakkKe B PEIIEHHMH BONPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUX 3HAHUU, KOTOpas BKIIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs: TEOPUs DBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHusx 3Boroiuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
['unbGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OHOr€OLEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHMsI, YepeAOBaHUsl HaNpaBiICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHWH TTOJYYCHHBIX PE3YyJIbTaTOB;

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

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIUpPYS I1eb HCCIEAOBAaHUs, aHAJIM3UPOBATH IOTYUCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKIACHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTEIBHOCTU B 007aCTH OMOJIOTHH, SKOJOTUHU, IPUPOOTIOIB30BAHUS, MEAUIIIHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOIOrMYecKoro 0o0pa3oBaHusl B OpraHU3ALMSIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢posrIe)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka http://nplit.ru
2 JKuBble CUCTEMBI M KX U3YyYECHHUE http://nplit.ru
3 Buomorusa xietkn 0.5 http://nplit.ru
4 XuMUYecKasi OpraHusanus KIeTKH 10 http://nplit.ru
5 Crpoenre U GyHKIUN KIECTKH 8 2 http://nplit.ru
5 Ii)ﬂih;z: BEIIIECTB M MPEBpAICHUE YHEPTUHU B 9 https//nplit.ru
7 HacneL[CTBeHIfaﬂ nHpopManus u 9 05 http://nplit.ru
peanu3anus e€ B KICTKE
JKU3HEHHBIN IUKIT KIETKA 6 http://nplit.ru
Crtpoenue u (GyHKIIUH OPTaHU3MOB 17 1 http://nplit.ru
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 http://nplit.ru
1 ['eHeTnka — HayKa O HACIEACTBEHHOCTH U 5 05 https//nplit.ru
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 http://nplit.ru
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 http://nplit.ru
14 I'eneTuka yenoBeka 3 0.5 http://nplit.ru
15 Cenekuusi opraHu3MOB 4 1 http://nplit.ru
16 BroTexHOIOrus U CHHTETHYECKasT OUOJIOTHS 4 http://nplit.ru
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

3apokaIeHNE U Pa3BUTHE DBOIIOIIMOHHBIX

1 PO Up H 4 http://nplit.ru
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 http://nplit.ru
MakposBoatonus U €€ pe3yabTaThbl 6 http://nplit.ru
IIpoucxoxIeHue U pa3sBUTHE KU3HU Ha

4 p a p 15 15 http://nplit.ru
Semie

5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 http://nplit.ru
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5 http://nplit.ru
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 0.5 http://nplit.ru
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5 http://nplit.ru
DKOI0THS COOOIIECTB. DKOJIOTHUECKUE

9 B 12 0.5 http://nplit.ru
CHCTEMBI

10 buocdepa — rimobabHas 3KOCHCTEMA http://nplit.ru

11 UenoBek U OKpyKarolas cpeaa http://nplit.ru

12 PezepBHOe Bpems http://nplit.ru

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 4.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

bronorus kak KOMIUICKCHAsI HaAyKa U Kak

1 YK 1 http://nplit.ru
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBEIE CHCTEMEI U X CBOMCTBA http://nplit.ru
YpoBHEBasI OpraHu3anus )KUBbIX CHCTEM http://nplit.ru
HcTopust OTKPBITHS B U3YICHUS KIICTKH.

4 p p yi 1 http://nplit.ru
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«M3yyeHre METOIOB KJIETOYHOI OMOJIOTHH

5 yi 1 0.5 http://nplit.ru
(xpomatorpadus, anexTpodopes,
muddepeHnranbHOe NEHTPUGYTUpOBaHUE,
[T1IP)»

6 XHUMHYECKHI COCTaB KIETKH 1 http://nplit.ru
MunepanbHbIe BeIECTBa KIETKH, UX

7 P ’ 1 http://nplit.ru
Ouonoruyeckas poiib
Opranuyeckue BeIIecTBa KJIETKH — OEIKU.
JlaGopaTopHas pabora «OO0HapyxeHUE

8 patop P Py 1 0.5 http://nplit.ru
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin
CoiicTBa, K1accupuKanys U GyHKIUH _

9 1 http://nplit.ru
0enKoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10 http://nplit.ru
YTJI€BO/IbI
Opragnyeckue BEIECTBA KIIETKU —

11 p http://nplit.ru
JIUITABL
Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopnas padora «lcciaemoBanne

12 patop p 0.5 http://nplit.ru
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMIHBIX OPraHU3MOBY
CrpoeHue u kuuu ATO. e

13 P ym Hpyr http://nplit.ru
nykieosunrpudocedarsr (HTD)
Cexsenuposanue /JTHK. MeTtonasl

14 p A a http://nplit.ru
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHU

15 MeTo1bl CTPYKTYpHOM OHONOTHH http://nplit.ru

16 Tuner knetok. [IpokapuoTudeckas KieTka http://nplit.ru
CtpoeHune s3yKapuOTHYECKOUN KIIETKH.

17 [IpakTrueckas padota «3ydueHne cBOMCTB 0.5 http://nplit.ru
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH http://nplit.ru
OnHomMeMOpaHHBIC OPTaHOU B! KIICTKH.
IIpaxTtryeckas padora «M3yuenue

19 p P yi 0.5 http://nplit.ru
JBKCHUS [IUTOILJIA3MBI B PACTHTEIIBHBIX
KJIETKaX»
[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:
MUTOXOHIpHUH, IIacThabl. JJabopatopHas

20 AP a patop 0.5 http://nplit.ru
pabota «/ccnenoBaHue mia3Mon3a u
JeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ bl KIETKU http://nplit.ru

22 Crpoenue u GyHKIUU sapa http://nplit.ru




CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota

23 1 0.5 http://nplit.ru
«M3y4ueHne CTPOCHHS KIIETOK PA3IMIHBIX
OpPTaHU3MOB»
ACCUMMIIALIAS ¥ TUCCUMHUIISIINS — JIBE
CTOpOHBI MeTabosm3ma. Tumsl oOMeHa
24 BemecTB. JlaboparopHast pa?OTa 1 https//nplit.ru
«M3y4yeHne KaTaTuTHIeCKO aKTUBHOCTH
(hepMeHTOB (Ha IPUMEPE aMHJIa3bl WU
KaTaJiasbl)»
@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
25 pabora «M3yueHue pepMeHTaTUBHOTO 1 0.5 http://nplit.ru
pacHieruieHus] IEPOKCHIa BOIOpoa B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI 1 http://nplit.ru
27 ABTOTpOGHBII THIT 0OMEHa BEIIECTB 1 http://nplit.ru
28 dortocuHTE3 1 http://nplit.ru
29 XeMOoCHHTES. 1 http://nplit.ru
30 AnHaspoOHbIe opraHu3Mbl. Busbl OposkeHus. 1 http://nplit.ru
31 AdpoOHBIE OpraHU3Mbl. JTaIbI 1 http://nplit.ru
SHEPTreTHUYECKOro oOMeHa
DHeprust MeMOpaHHOTO TpajueHTa
32 npoToHoB. CunHTe3 ATD: paboTa 1 http://nplit.ru
npoToHHOU AT®-cuHTa3bI
33 Peakuuu MatpuyHOro cuHTe3a http://nplit.ru
34 Tpanckpunuus — matpuunsblil cuate3 PHK http://nplit.ru
35 Tpancnsus u e€ 3Tanbl http://nplit.ru




KoaupoBanue amunokuciot. Posb

36 http://nplit.ru
pubocom B OuocuHTe3e Oenka

37 Opranusanus reHomMa y IpoKapuoT u http://nplit.ru
JYKapuoT

38 MonexynspHble MEXaHU3MBI IKCITPECCUHU http://nplit.ru
TE€HOB y SYKapHOT
Bupycbl — BHeEKIIeTOUHBIC (DOPMBI KU3HH U

39 obnuraTHbie apa3uthl. [IpakTuyeckas 0.5 http://nplit.ru
pabota «Co3nanue MoJIenu BUpycay

40 Bupychubie 3a6OJ'IeBaiII/I$I YeJIoBeKa, http://nplit.ru
KUBOTHBIX, PACTCHUI

41 HanorexHosmornu B OMOJIOTUH U MEIUITNHE http://nplit.ru

42 JKU3HEeHHBIN IUKIT KJIETKA http://nplit.ru

43 Martpuunsiii cuate3 JJTHK http://nplit.ru
Xpomocowmel. JlabopaTtopHas padora

44 «/3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5 http://nplit.ru
MHKpOIIpenapaTax»

45 JleneHue KICTKH — MHTO3
Tunsl kieTok. KaprokuHes U UTOKUHES.

46 JlabGopaTtopHnas pabora «Habmronenune 05 https//nplit.ru
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)

47 Perynsauus ;KM3HEHHOTO LIMKJIA KJIETOK http://nplit.ru

48 OpranusM Kak €IMHOE 11eJI0€

49 TkaHu pacTeHui. iIa60paT013Ha;1 paboTta 05 http://nplit.ru
«3yueHne TkaHel pacTeHUI»

50 TkaHM )KUBOTHBIX U YEJIOBEKA. 05 http://nplit.ru

JlaGopatopHas pabota «/3yyeHue TkaHen




KHUBOTHBIX»

Opransl. Cucremsl opranos. JlaboparopHas

ol pabota «M3y4eHrne OpraHoB IBETKOBOTO 0.5 http://nplit.ru
pacTeHus»

52 Omnopa Tenna opraHu3mMoB http://nplit.ru

53 JIBr>KeHHEe OpraHu3MOB http://nplit.ru

54 [Iutanue opraHu3mMoB http://nplit.ru

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. http//nplit.ru
[MumeBapuTenbHas cucTeMa yeaoBeKa

56 JIpIxaHue opraHu3MoB http://nplit.ru

57 JIpIXaHHEe TO3BOHOYHBIX )KHBOTHBIX U http//nplit.ru
YeJIoBeKa

58 TpaHcnopT BenecTB y OPraHu3MoB http://nplit.ru

59 KpoBeHocHast cuctema mo3BOHOUYHBIX https//nplit.ru
JKUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranusmMoB http://nplit.ru

61 3amura y opraHu3MOB http://nplit.ru

62 NmMmyHHas cuctema deoBeka http://nplit.ru

63 PazapakumocTh U peryismus y https//nplit.ru
OpraHu3MOB

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs https//nplit.ru
CHUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBbI pa3MHOKEHUST OPraHU3MOB http://nplit.ru

66 [TonoBoe pa3MHO)KeHUE http://nplit.ru

67 Metiios http://nplit.ru

68 I'amerorenes. O6pa3zoBaHue U pa3BUTHE http://nplit.ru

ITIOJIOBBIX KJICTOK.




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

http://nplit.ru

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

http://nplit.ru

71

Poctru Pa3BHUTUC )KMBOTHBIX.
JlaboparopHas paboTa «BbIsBICHHE
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

http://nplit.ru

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopnasi pabota

http://nplit.ru

73

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAyYKH

http://nplit.ru

74

OCHOBHEBIE IOHATHUSA ¥ CHUMBOJIEI T€HETUKH.
JlabopaTtopHnas paborta «JIlpo3odmia kak
00BEKT TeHETUIECKUX UCCIICIOBAHUI

0.5

http://nplit.ru

75

3aKOHOMEPHOCTH HaCIIeIOBaHHS
MpU3HAKOB. MOHOTHOpHTHOE
CKpelIBaHHE.

http://nplit.ru

76

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO
CKpCUIMBaHUA

http://nplit.ru

77

AHa.]'H/ISI/Ipy}OH_ICC CKpCIIUBAHUC. Henonnoe
JOMUHHPOBAHUEC

http://nplit.ru

78

JluruGpuiHoe cKperBaHue.
[IpakTuueckas pabora «3ydyenue
PE3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS
y Ap030(pHIIBD»

0.5

http://nplit.ru

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOI‘O
CKpCUIMBAaHUA

http://nplit.ru




80 CuerieHHOE HaClIeJJOBaHHE MTPU3HAKOB 1 http://nplit.ru

81 XpOMOCOMHAasi TEOPUS HACIEACTBEHHOCTH 1 http://nplit.ru

82 I'eneTnka nmoia 1 http://nplit.ru

83 I'eHOTHII KaK IIEJIOCTHAsS CUCTEMA 1 http://nplit.ru
T'eneTnueckuii KOHTPOJIb PA3BUTHS

84 N P P 1 http://nplit.ru
paCTEeHHIA, )KUBOTHBIX U YEJIOBEKA
N3MeHunBOCTh TIpU3HAKOB. BUn!

85 P 1 http://nplit.ru
M3MEHYNBOCTU

86 MoaudukanroHHass ”3MEHUYNBOCTh 1 http://nplit.ru
BaprannonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padoTa
«HccnenoBanme 3aKOHOMEPHOCTEN

87 N p 1 0.5 http://nplit.ru
MOIU(PUKAITUOHHON H3MEHIHBOCTH.
[TocTpoenne BapualMOHHOTO psia U
BapHallMOHHOW KPUBON»
I'enotnnunyeckass U3MEHUYNBOCTb.

88 1 http://nplit.ru
KomOunarusHast U3MEHUUBOCTD

89 MyTtanuoHHasi U3MEHUYUBOCTbD. 1 http://nplit.ru
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpolLiecca.

90 p yr p 1 http://nplit.ru
ONUreHETHKA U DIIUTEHOMHUKA
I'eneruka uenoseka. [Ipakruueckas padora

91 P pu 1 0.5 http://nplit.ru
«CocTaBieHUE U aHAIHM3 POJOCIOBHOI

92 Mertoapl MEIUIIMHCKON T'€HETUKHU 1 http://nplit.ru
3HaueHne MEIUIIMHCKONM M€ HETUKH B

93 MPEAOTBPAILECHUHN U JICYEHUH T€HETUYECKUX 1 http://nplit.ru
3a00J1€BaHHH YeIOBEKa
OCHOBHBIE ITOHATHS CENEKIINH.

94 1 0.5 http://nplit.ru

JIaGopatopHas pabota «/3ydeHne copToB




KYJIBTYPHBIX PACTEHUN U NTOPOJ JOMALIHUX
JKUBOTHBIX»

MeTo1bl CENeKIMOHHON pabOTHI.

95 JlaboparopHas pabota «3ydeHne MeTo10B 1 0.5 http://nplit.ru
CEJICKIIMH PACTCHHIDY
JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

96 *KUBOTHBIX. [IpakTuueckas padota 1 http://nplit.ru
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3yICHHUE U UCTIOIh30BaHUE 1 http//nplit.ru
TCHETHYECKUX PECYPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas padota 1 0.5 http://nplit.ru
«3yueHne 00bEKTOB OMOTEXHOJIOTHUI

99 OCHOBHBIE HaIlPaBJICHUS CHHTETUYECKOU 1 http://nplit.ru
Omosoruu

100 XpOMOCOMHasI ¥ TeHHAs WH)KEHEPUS http://nplit.ru

101 Meaunuackue OMOTEXHOJIOT I 1 http://nplit.ru

102 PesepBHbiii ypok. [ToBTOpenue, ) 1 http://nplit.ru
00001IeHNe, CUCTEeMaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME




11 KVIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl
1 OpouoronHas reopust Y. Jlapsuna 1 http://nplit.ru
BIDKYIIIME CUJIBI DBOJIFOLIMHA BUI0B 1O Y. .

2 A ym 1 http://nplit.ru
JapBuny
Bopr0a 3a cymiecTBoBaHKE, €CTECTBEHHBIN

3 p ym . 1 http://nplit.ru
U UCKYCCTBEHHBIN 0TOOP
dopMupoBaHrie CHHTETUUECKON TEOPHUU

4 pMup p 1 http://nplit.ru
DBOJIIOLUU
OTanbl BOJIIOIMOHHOTO Mpoliecca:

5 H pott 1 http://nplit.ru
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS
IMonmynamust — dj1eMeHTapHast eIUHALA

6 yw p FH 1 http://nplit.ru
DBOJIIOLIUU
3aKOH reHeTU4eCcKOoro paBHoBecus JIx.
Xapau, B. BaiinOepra. JJabopaTopHas

7 P p patop 1 0.5 http://nplit.ru
paboTta «BpIsBIICHHE H3MEHYHUBOCTH Y
0oco0ell OTHOTO BUIA)»

8 DneMeHTapHbIe (aKTOPhI SBOIOLUN 1 http://nplit.ru
Oddekrt ocHOBaTemd. DPdeKT

9 b b 1 http://nplit.ru
OYTBIJIOUHOTO TOPIIBIIIKA
Murpanun. 301911y nomysIsiuii:

10 patt " i 1 http://nplit.ru
reorpaduueckas, Ouojgoruueckas
EcrtecTBeHHEBIN 0TOOD — HAPABIISIIOLLIAA

11 p p B 1 http://nplit.ru
(hakTop SBOTIOIUHI




12

[TonoBoit oTOOP

http://nplit.ru

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

http://nplit.ru

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, Gru3noJIoTuIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

http://nplit.ru

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUUECKOMY KPUTEPHIO»

0.5

http://nplit.ru

16

Crpykrypa Buaa

http://nplit.ru

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

http://nplit.ru

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

http://nplit.ru

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

http://nplit.ru

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

http://nplit.ru

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

http://nplit.ru

22

MOJ'IGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE

http://nplit.ru




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH http://nplit.ru
AnantuBHas paguanys. HepaBHOMEpHOCTD

24 p p P http://nplit.ru
TEMIIOB JBOJIFOLINHI
HayyHuble runoTe3s MPOUCXOKICHUS

25 yi p http://nplit.ru
’KH3HM Ha 3emiie

OHAyYHBIE IIPENCTABICHUS O 3aPOKICHUN .

26 Hlonays P P http://nplit.ru
KU3HA
OCHOBHBIE JTaITBl HEOPTaHUIECKOH

27 p http://nplit.ru
SBOJIIOLHA

28 ['umnoTessl 3apoKaeHUS KUZHHA http://nplit.ru
Hcropus 3emin 1 METOABI €€ N3YUECHMUS.
Jlaboparopnas padora «3yueHue u

29 patop p i 0.5 http://nplit.ru
OTIMCAaHNE UCKOTIAEMBIX OCTATKOB JIPEBHHUX
OpPTaHU3MOB»
HauvanpHbIe STanmel opraHnyecKon

30 p http://nplit.ru
SBOJIIOLIUA

31 DBOJIIOIHS DYKApHUOT http://nplit.ru
OCHOBHBIE 3TaIIBl 3BOIIOUN

actuTenbHoro mupa. [Ipakruyeckas

32 p p P 5 0.5 http://nplit.ru
pabora «3yyenue ocobeHHOCTEH
CTPOCHUS PACTCHUI Pa3HbIX OT/ICIOB)»
OCHOBHBIE 3TAITBl 3BOIIOLIUN )KUBOTHOTO

33 http://nplit.ru
MHUpa
DBoIOIMS )KUBOTHBIX. [IpakTHyeckas

34 pabora «M3yyenue ocobeHHOCTEH 0.5 http://nplit.ru
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3eMIie Mo 3pam U http://nplit.ru




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 http://nplit.ru
KPHU3HCHI TPOIIIIOTO
CoBpeEMEHHBIN PKOJIOTHYECKUN KPU3HUC, EFO

37 P P ’ http://nplit.ru
0COOEHHOCTH
CoBpeMeHHasd CHUCTEMA OPraHuYEeCcKOro

38 P p http://nplit.ru
MPOIILIOTO
OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI

39 pynt http://nplit.ru
OpPraHU3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe http://nplit.ru
Pa3Butne npeacrasieHui O

41 p http://nplit.ru
MIPOUCXOXKICHUH YeJIOBEKA
MecTo "estoBeka B CUCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5 http://nplit.ru
CTPOCHHMSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOKICHUEM)

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a http://nplit.ru
CooTHOIIIEHHE ONOJIOTMYECKUX U )

44 http://nplit.ru
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaJMH AaHTPOTIOTEHE3a http://nplit.ru

46 [Taneorenerrka u mmajgeoreHOMUKa http://nplit.ru

47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa http://nplit.ru
UYenoseueckue pacsl. [IpakTrdeckas

48 pabota «/3ydyeHne FKOJIOTHUECKUX 0.5 http://nplit.ru
aJanTanui 4eIoBEKay
MeXIUCIUILUTHHAPHBIE METOIbI

49 P http://nplit.ru

AHTPOIIOJIOTUHN




50 3apoKJIeHUE U Pa3BUTHUE IKOJIOTUHU 1 http://nplit.ru
Merto et skonorun. Jlaboparopuas pabora

51 «3yueHne MeToI0B IKOJOTUUECKHUX 1 0.5 http://nplit.ru
HCCIIEI0BAHUID)

59 3HaueHUe IKOJOTHICCKUX 3HAHUUN ISt 1 http://nplit.ru
YeloBeKa

53 Dkonoruveckue GakTopsl 1 http://nplit.ru
Abunotnueckue pakropsl. CBET Kak

54 9KOJIOTUYECKUH (paKTop. .Ha60paT0pHil$I 1 05 https//nplit.ru
pabora «BoisiBneHue nprucnocooieHuit
OPTaHW3MOB K BIIHSIHHIO CBETa)»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5 http://nplit.ru
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05 https//nplit.ru
paboTa «AHATOMHYECKHE OCOOCHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1 http://nplit.ru

58 buonorudeckue puTMbl 1 http://nplit.ru

59 JKuznennsie GopMbI OpraHU3MOB 1 http://nplit.ru

60 buotndeckue GpakTops 1 http://nplit.ru
3HaueHne OMOTHUYECKUX B3aUMOICHCTBUN

61 JUTsl CyIIIECTBOBAHMS OPTaHU3MOB B CpeZie 1 http://nplit.ru
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1 http://nplit.ru




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U http://nplit.ru
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:
64 POXKAAEMOCTBD, PUPOCT, TEMII POCTA, http://nplit.ru
CMEPTHOCTh, MUTPAIIAN
65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIN http://nplit.ru
66 JlunaMuka OMyJISIITUY U €€ perysius http://nplit.ru
67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH. http//nplit.ru
KpuBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.
68 JlaboparopHas padota «IIpucrmocoOneHus 0.5 http://nplit.ru
CEMSTH PAaCTECHUH K PaCCEIICHUIO»
69 Bua kak cucreMa momyssiuia http://nplit.ru
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI http://nplit.ru
JKUBOTHBIX
71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3 http://nplit.ru
72 DKocucTeMa Kak OTKPBITas CHCTeMa http://nplit.ru
73 KpyroBopoT BelecTB U MOTOK SHEPTHU B https//nplit.ru
9KOCHCTEME
74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI http://nplit.ru
75 DKOJOTUYECKUE MUPAMUJIBI http://nplit.ru
76 N3menenust cooOIIecTB — CYKIIECCUH http://nplit.ru
77 [IpupoaHbIe 5KOCUCTEMBI. 9K0€HCTGMH https//nplit.ru
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB
78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI http://nplit.ru




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI http://nplit.ru
Vpoboskocucremsl. [IpakTuueckas padora

80 P p p 0.5 http://nplit.ru
«M3ydenne u onucanue ypooIKOCUCTEMBI
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B http://nplit.ru
JKOCHCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

a3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM, .

82 p yoop http://nplit.ru
OpraHU3MEHHOM, MOMYJISIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
buocdepa — obmiermuranerapaas 000JI0UKa

83 bep P http://nplit.ru
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe http://nplit.ru
3aKOHOMEPHOCTH CYIIIECTBOBAHUS

85 P ym http://nplit.ru
orocdepsl
KpyroBopoTsl BeliecTs U

86 PYTOBOp http://nplit.ru
OHMOTEOXUMHUYECKHUE [[UKIIBI
3onanbHOCTH OMOChepnsl. OCHOBHEIE

87 bep http://nplit.ru
OMOMBI CyIIH

88 YcroiunBocTh OMOChepsI http://nplit.ru

89 DKOJIOTHYECKHE KPUZUCHI U UX PUUHHBI http://nplit.ru

90 BosneiicTBue yenoseka Ha Ouocdepy http://nplit.ru
AHTpoOHOreHHOE BO3IeiiCTBIE HA

91 p . N http://nplit.ru
PACTHTENBHBIN U KUBOTHBIN MUP

92 OxpaHna npupo bt http://nplit.ru

93 OCHOBHBIE TPUHIUIIBI YCTOMYHUBOTO http://nplit.ru




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1 http://nplit.ru
pa3zHooOpa3us 3emiu
O06o00611eHMEe 10 TeMe «KMUKPOIBOIIIOLUA U

95 . B p t 1 http://nplit.ru
e€ pe3ysbTaTh»
O0600mieHne 1Mo Teme «MaKpOIBOJIFOIINASL U

96 . B p H 1 http://nplit.ru
e€ pe3ysbTaTh»
0O0600mienue mo teme «lIpoucxoxaeHue u

97 B P a 1 http://nplit.ru
pa3BHUTHE KU3HU HA 3eMIIE»
0O0600mrenue mo treMe «lIponcxoxneHne

98 B p a 1 http://nplit.ru
YeJIoBeKa — aHTPOIIOTCHE3)»
O0600mieHne 110 TeMe «IKOJIOrusg — HayKa O

99 B K 1 http://nplit.ru
B3aMMOOTHOIICHUSIX OPTaHH3MOB)
0O0600menue 1Mo reme «OpraHus3Msel U cpeaa

100 B p peAt 1 http://nplit.ru
oOuTaHus»
0O06001eHue 110 TeMe «DKOJIOrUs BUIOB U

101 B B a 1 http://nplit.ru
TTOTTYJISIITHI
0O06001renue o teme «buochepa —

102 B bep 1 http://nplit.ru
rio0anbHasg S3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYyeOnuk «buonorus» ( yriyOneHHbI ypoBeHb) oj peaakuueid A.B. Tepemos,

P.A. Iletpocosa, uznarensctBo «MHeMo3nHa» Mocka 2023

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHETNhttp://nplit.ru






