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1. MIOACHUTEJIBHAS 3AIINCKA.

[Iporpamma mo GMOJIOTMU HAa YPOBHE CPEIHEro o0Iero oopazoBanus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konnenuuu npenoaaBanust yueOHoro npeamera «buoaorus» u OCHOBHBIX ITOJ0XKEHHUM
dbenepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

VYueoOnslii npeamet «buonorusy yenyonéunoeo yposus nzydenus (10—11 kimaccel) ABISETCS OTHUM
U3 KOMIIOHEHTOB IpeaMeTHON obOmactu «EcrecTBeHHO-HayuHble mpeamers». CoryacHo
nosioxeHussM @I'OC COO npodunbHbIe yUeOHBIC TPEAMETHI, U3y4aeMble Ha YIITyOJIEHHOM YPOBHE,
SBJISIFOTCSL crocoboM nuddepeHiuanun o0yueHuss Ha YpoBHE CpEIHEro oOIiero oOpa3oBaHUS H
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodeCCHOHATBPHBIM U BBICIIUM 00pa3oBaHueM. B TO ke Bpems KaXIbIH W3 3TUX y4eOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPUOPUTETHOE peIleHHe 00pa3oBaTelbHBbIX,
BOCIIUTATEIbHBIX M Pa3BHBAIOIIUX 3a/a4, CBS3aHHBIX C NpodopHeHTanueld oOydaroumxcs u
CTMMYJINPOBAaHUEM MHTEpeca K KOHKPETHOM 00JacTH Hay4HOTO 3HAHUS, CBA3aHHOIO ¢ OuoJsioruei,
MEIUIUHOM, SKOJIOTUEH, ICUXO0JIOTHEH, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Tporpamma o 6uostoruu A€t NpeacTaBIeHHUE O LENU U 33Jja4ax 3ydeHus yueOHoro npeamMera
«buonorus» Ha yriyOn€éHHOM ypOBHE, Ompeaesser o0s3aTelbHOe (MHBapUaHTHOE) MPEeIMETHOE
CoJlep)KaHUE, €ro CTPYKTypUpOBaHME II0 pa3jeiaM M TeMaM, paclpelesieHue M0 Kiaccam,
PEKOMEHAYET TOCIIE0BATEIbHOCTh N3YYEeHUSI y4eOHOro Marepuana ¢ y9€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H,  JIOTMKMY4YeOHOro  Ipolecca, BO3PACTHBIX  OCOOEHHOCTEN
oOyuaromuxcs. B nmporpamme mo OHOJIOTUU peaTu30BaH NPUHIIHIT TPEEMCTBEHHOCTH C H3yYCHHUEM
OuosorMM Ha YPOBHE OCHOBHOro oOIiero obOpa3zoBaHMs, Onarojnaps 4eMy HIpOCMaTpHBAETCs
HalpaBJIEHHOCTh Ha IOCJEAYIOLlee pa3BUTHE OMOJOTMYECKUX 3HAHUN, OPHEHTUPOBAHHBIX Ha
dopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHMS,  SKOJIOIMYECKOIO  MBIIUICHUS,
npeJCTaBIeHUH 0 370pOBOM 00pa3e *KHU3HH, Ha BOCIIUTAaHHE OEPEKHOTO OTHOILIEHUS K OKpY KaroIien
HOpUPOHOH cpenie. B mporpaMme mo OMoIOrUM Takke MOKa3aHbl BO3MOKHOCTH Y4eOHOTr0 IpeMeTa
«buonoruss» B peanmuzauuu TpeboBaHuin PIOC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TIPEJMETHBIM pe3yibTaraM OOy4YeHHs M B ()OPMHUPOBAHMU OCHOBHBIX BHJIOB
y4e0HO-T03HABATENbHOM 1€ATEIBHOCTH 00YUaIOLINXCs IO OCBOEHHUIO COJIEP)KaHUs OMOJIOTHYECKOTI0
00pa3zoBaHus HA YPOBHE CPEIHETO O0IIero 00pa3oBaHMs.

VYuebnbiii npeamer «buosorus» Ha ypoBHE cpeiHero oOmero o0pa3oBaHMs 3aBepIIaeT
O6uonornyeckoe oOpazoBaHME B IIKOJE M OPHEHTUPOBAH Ha pPACIIMPEHUE M YTIyOJieHHe 3HAaHUMH
00yyaroImuxcs 0 KHUBOH MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJI€TOYHON OMOJIOTHH, SMOPHUOJIOTHH U
OMOJIOTUHU Pa3BUTHS], TEHETUKH, CEIEKIIMU, ONOTEXHOJIOTUH, IBOJIOLMOHHOTO YYEHHS U 3KOJIOTHH.

Uzydyenune yuebHOro mpenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJFOTOBKY O0YyYaroUIMXCsl K MOCIEAYIOEMY MTOJIyYEHUI0 OMOJI0THYecKoro o0pa3oBaHus B By3ax U
OpraHM3aIMsaX CpelHero npodeccnoHalbHOTO 00pa3oBaHus. OCHOBY €ro COJEp:KaHus COCTaBISET
cucTeMa OMOJIOTMYECKUX 3HAHWH, OTYYCHHBIX MPH U3yYSHHH 00YJaIONMMHUCS COOTBETCTBYIOIIMX
CHCTEMaTHUYECKUX pa3fesioB OMOJIOTMM Ha YPOBHE OCHOBHOIrO oOmiero obOpaszoBanus, B 10-11
KJIaccax 3TH 3HaHMA MOJy4aroT pa3BUTHE. Tak, pacCIIUPEHbl U YIIyOJieHbl OMOJIOTHYECKHE 3HAHUS O
pacTeHMsIX, KUBOTHBIX, TpHOax, OaKTEepUsX, OpraHU3Me YeJI0BeKa, 00X 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIIBHO BKJIIOYEHBl OMOJOIMYECKHE CBEJCHMS IMPHUKIAAHOTO M IOMCKOBOTO XapakTepa,
KOTOPBIE MOYKHO HCITONTb30BaTh Kak OPHEHTHPHI IS TTOCTIe Y IOIIEero BeIdopa npodeccun. Bosmoxxna
TaK)Ke WHTETpanus OHOJIOTMYECKMX 3HAaHUH C COOTBETCTBYIOIIMMH 3HAHHSIMH, MOTYYCHHBIMU
00y4JarmuMuUCs IPU U3YYEHUN (DU3UKHU, XUMUU, Teorpaguu 1 MaTEMaTHKH.



CrtpykTypa mporpaMMmbl 1Mo OWOJIOTMH OTpakaeT CUCTEMHO-YPOBHEBBIM U 3BOJIOIMOHHBII
MOAXOJbl K W3y4YeHHIO Ouonoruu. COrIacHO WM, W3Yy4YalOTCS CBOMCTBA W 3aKOHOMEPHOCTH,
XapaKTepHBIC IS )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPTraHM3aIlMU, BOJIIOIUU OPraHUYECKOTO MUpa
Ha 3emiie, COXpaHEHHs OHMOJIOTHYECKOTOo pa3HooOpasus ruranethl. Tak, B 10 kmacce u3ydarorcs
OCHOBBI MOJICKYJISIPHON M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OUOJIOTHH PAa3BUTHS, TCHETUKH U
CEJIEKIINH, OMOTEXHOJIOTHH U CUHTETUYECKONW OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS 00yJaromuxcs
1o 60TaHuKe, 300JI0THH, aHATOMUH, pu3noaoruu yenoBeka. B 11 kinacce nzydarorcs 3BOIIOLMOHHOE
y4eHHe, OCHOBBI SKOJIOTHU U yueHHUe 0 buocdepe.

VYueOupiii mnpeamer «buonorus» mpu3BaHa O0ECHEUUTh OCBOCHHE OOYYaIOUIMMUCS
OMOJOrMYECKUX TEOPUM U 3aKOHOB, MJIEH, IPUHIUIIOB U MPABUJL, JIEXKAIIUX B OCHOBECOBPEMEHHOMN
€CTECTBCHHO-HAYYHOU KapTHHBI MUPA, 3HAHUW O CTPOCHHUH, MHOTO0Opa3uH M OCOOCHHOCTSX KIIETKH,
OopraHusma, MOMYJSUUU, OWOIEH03a, SKOCHCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHIKCHHSX,
COBPEMEHHBIX HCCIICJIOBAHUSAX B OMOJIOTHH, MPUKIAIHBIX ACIIEKTaX OMOJOTMYeCKHX 3HaHWM. J[is
pa3BUTHUSA U MOAJIEPKaHUS HHTEpeca 00yJarOIMUXCs K OMOIOTUN HAPSALY CO 3HAYUTENbHBIM 00BEMOM
TEOPETUUECKOr0 MaTepualia B COJIEP:KaHUU MPOTrPaMMBI 10 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO
C UCTOpUEH CTAaHOBIICHUS M Pa3BUTHUS TOW WM MHOM 00JaCTH OMOJIOTHH, BKJIAI0M OT€YECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Leny m3yuenus yuebHoro mpenmera «buosorus» Ha yriyOn€HHOM YpPOBHE — OBJIAJCHHUE
00y4aroIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3allluU >KHUBBIX CHCTEM Pa3HOTO
paHra ¥ TpHOOpeTeHHWe YMEHUW WCIOJb30BaTh AOTH 3HaHUS B (OPMUPOBAHWM HWHTEpeca K
onpeaenéHHoN 0bmacT MpodecCHOHATLHOM e TEIILHOCTH, CBSI3aHHON ¢ OMOJIOTUEH, WK K BEIOOPY
y4e0HOT0 3aBeICHUS IS IPOIOJIKEHHS OMOIOTUYECKOT0 00pa3oBaHusl.

Joctuxenune uenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM ypoOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1ayu:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl OHOJIIOTUYECKUX 3HAHMI: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUSIX, KOHIIEMIMUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MPaBHIIaX, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYyUHYI0 KApTUHY MHUpPA; O CTPOCHUH, MHOI000pa3uu U 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, IMOMyJISIHs, BHUJI, OuoreorneHos, oOwocdepa); o
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOJIOTHH;

O3HAaKOMJIEHHE OOydaloluXcs € METOJaMH IO3HAHUS XUBOM MNPUPOAbI: HUCCIEIOBATEIbCKUMU
METOJJaMHU OMOJIOTHYECKMX HAyK (MOJICKYJISIPHOM U KJIIETOUYHOM OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUU
pa3BUTHSA, TEHETUKU U CENEKIIMHU, OMOTEXHOJOTMA U CHHTETUYECKOW OMONOTHH, MalCOHTOJIOTHH,
DKOJIOTMH); METOJAMH CaMOCTOSITEILHOTO TMPOBENEHUS OWOJIOTMYECKUX HUCCIENOBaHUN B
naboparopuu U B mpupojie (HaOIroaeHrne, N3MEpeHne, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIQJICHHE OOYYAIOITUMUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOAUTh, aHATM3UPOBATh U UCTIOIH30BATh
OMOJIOTHYECKYI0 WH(OPMAITUIO; TOJIB30BAThCS OMOJOTMUECKOW TEPMUHOJIOTHEW U CHUMBOJIMKOWM,
YCTaHABIWBATh CBS3bh MEXKIY Ppa3BUTHEM OWOJOTUM ¥  COIMAIBHO-DKOHOMUYECKHUMH U
HKOJIOTMYECKUMHU TPOoOJIeMaMU YeJIOBEUYECTBA; OLEHUBATh IMOCIEACTBHS CBOEH AEATEIHLHOCTU IO
OTHOIIEHHIO K OKPYXalolleil NpUpOIHONW cpede, COOCTBEHHOMY 3J0POBBIO U  3/10pPOBBIO
OKPYXAIOIINX JIO/IeH; OOOCHOBBIBATH W COONIOAATh MEphl MPO(PHUIAKTUKH HMH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWJia TOBEACHUS B MPUPOJE H oOecrmeueHuss Oe30MacHOCTH COOCTBEHHOU
JKU3HEACITENIbHOCTA B YPE3BBIUAWHBIX CHUTYalMSIX HNPUPOJAHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTEepPU30BaTh COBPEMEHHBIE HAYUHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00YyYaIOIUXCSI MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpoLiecce 3HaKOMCTBA
C BBIAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMUMCCIICIOBAHUSMHA B OMOJIOTHH, PEIIaeMbIMU €I0
npoGiieMaMu, METOJI0JIOTHEe OMOJIOrHYecKOro HCCIEeIOBaHUs, MPOBEIEHUS 3KCIEPUMEHTAIbHBIX



UCCJIEIOBAaHUM, penieHusi OMOJIOTMYECKHX 3a/ad, MOJEIMPOBAHUS OHOJOTHYECKHMX OOBEKTOB U
IPOIIECCOB;

BOCTIUTAHHUE Y O0YYaIONIUXCS [ICHHOCTHOT'O OTHOIICHHSI K )KHUBOW MPUPOJIC B IIETIOM U K OTJCIbHBIM
e€ oObeKTaM W SIBJICHHSIM; (OPMUPOBAHUE IKOJOTHMUECKON, TEHETUYECKOW T'PAMOTHOCTH, OOIIeH
KyJbTYPBbl IOBEICHUS B IPUPO/IC; MHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHUM;

npuoOpereHrue O0O0yYaroIIUMMUCA KOMIETEHTHOCTHM B  PalMOHAIBHOM MPHUPOAONOIB30BAHUU
(cobmroieHue MpaBuIl OBEACHUS B IIPUPOJIE, OXPAHBI BUJIOB, IKOCHCTEM, OMOC(ephl), COXpaHEHUU
COOCTBEHHOTO 3JI0pPOBbS M 3/I0pPOBbS OKPYKAIOIIUX JIOAeH (coOmoneHus mep NpoduIakTHKU
3a0oneBaHui, obOecrieueHue O€30MAaCHOCTU KHU3HEACATEILHOCTH B YPE3BBIYAWHBIX CHUTYaLUAX
MPUPOJHOTO Y TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OWMOJIIOTUYECKUX 3HAHUH U
YMEHHUH B IIOBCEAHEBHOW KU3HU,

CO3J1aHUEe YCJIOBUH Ui OCO3HAHHOTO BHIOOpa 00YYarOIIMMUCS MHANBUAYAILHOW 00pa3oBaTeIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIOMEMY Mpo(ecCHOHAIBHOMY CaMOOIPEIEICHUI0, B
COOTBETCTBUU C UHIUBUAYaTbHBIMU HHTEPECAMH U MOTPEOHOCTAMHU PETUOHA.

2. MECTO YYEBHOI'O IPEJIMETA «BUOJIOT'US1» B YYHEBHOM IIJIAHE

OO11ee 4MCI0 4acoB, peKOMEHIOBAHHBIX JJI1 U3YYeHUsS OMOJOTHHM Ha YriIyOJIEHHOM YPOBHE, —
204 gaca: B 10 xmacce — 102 yaca (3 yaca B Heaeno), B 11 kmacce — 102 gaca (3 yaca B HEACIIO).

3. COAEP)KAHME OBYYEHUSA
10 KJIACC
Tema 1. Buosorusi kak Hayka
CoBpeMeHHass Ouonoruss — KOMIUIEKCHass Hayka. Kparkas wucropusi pa3BUTUS OHOJIOTHH.
buonornueckne Hayku u u3yyaemble UMM TpoOieMbl. DyHIaMeHTanbHble, NPUKIATHBIE U
MOMCKOBBIE HAYUHbIE UCCIIEIOBaHMS B OMOJIOTHH.
3HayeHue OWOJOrMM B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHHBI MHpA.
[Ipodeccuu, cBszaHHbie ¢ Ouonorued. 3HaueHHWE OMOJIOTMM B TPAKTUYECKON JEATEIHHOCTH
YeJI0BEKa: MEULIUHE, CEIIbCKOM X0351CTBE, IPOMBILIUIEHHOCTH, OXPaHE IPUPOBL.
JeMoHCcTpanyuu
[Toptpetsr: Apucrorens, Teodpacrt, K. JIunneit, XK.b. Jlamapk, Y. lapsun, Y. 'apseii, I'. Mennens,
B.U. Bepnaackuii, W.I1. I1aBnos, 1.11. Meunukos, H.W. Basunos, H.B. Tumodeer-Pecosckuit, J[x.
Yorcon, ®@. Kpuk, /[.K. benses.
TaGnuubl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMm», «CructeMa OMOJIOTMUECKUX HAYK».
Tema 2. /KuBble ccTeMbI H X H3y4YeHHE
JKuBple cucTeMbl Kak MpeaMeT H3ydeHus Ouonoruu. CBoMcCTBa J>KHMBBIX CHCTEM: EIUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTbD, CIOKHOCTh U YIIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaAMOOPraHU3ALMs, CAMOBOCIIPOM3BENCHHE, Pa3IPaXKUMOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE.
VYpOBHU OpraHu3alMM XUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM, OPraHW3MEHHBI,
HOIYJIAUOHHO-BUJOBOM, 3KOCUCTEMHBIH (OuoreoneHotuueckuit), Ouocdepusiid. IIporeccsl,
OPOUCXOJAIINEe B KHUBBIX cHcTeMax. OCHOBHblE NpHU3HAKM >kuBOro. JKu3Hp kak Qopma
CyllleCTBOBaHUs MaTepuu. Hayku, U3ydaromye >KxUBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aliu.
N3yuenne >KUBBIX cucTeM. Metoasl Ouonorudeckoi Hayku. HaOmronenue, wu3MepeHue,
AKCIEPUMEHT, CUCTeMaTH3als, MeTaaHanu3. [loHATHE 0 3aBUCMMON U HE3aBUCHUMOM MEpEMEHHOM.
[InanupoBanue skcnepumenTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. [lonsarue



BBIOOPKH M €€ J0CTOBEpPHOCTh. Pa3zOpoc B Ouonormyeckux maHHBIX. OIlleHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ynbTaroB. [IpMumMHBI HCKaXeHUs pe3ysbTaToB dKclepuMmeHTa. [loHsATue
CTaTUCTUYECKOTO TECTA.

JeMoHcTpanyuu

Tabmuiet u cxembl: « OCHOBHBIE PU3HAKH KU3HIWY, «broorndeckue cucteMbn», « CBOWCTBA )KUBON
MaTepun», «YpOBHHM OpraHu3aluu >KUBOW NpUponb», «CTpOEHHE KUBOTHOM KIETKW», «TkaHH
KUBOTHBIX», «CHCTEMBbl OpPraHOB YeJIOBEUYEeCKOro opranusman, «buoreonenosy», «buocdepar,
«Mertoapl u3yueHUs >KuUBOM mnpupoab». Ob6opynoBanue: nabopaTopHoe 000pyIOBaHUE IS
poBeJeHUS HAOIIOACHUIA, U3MEPEHHI, IKCIIEPUMEHTOB.

[TpakTuyeckas pabora

«/cnonb3oBaHue pa3aIMUHbIX METOJOB IPU U3YUYEHUU )KUBBIX CUCTEM.

Tema 3. buosorust KieTkun

KrneTtka — cTpykTypHO-QYHKIMOHATIbHAS €IUHUIA KUBOTO. ICTOpHS OTKpBITHS KiIeTKH. PaGoTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Illneiinen, P. BupxoB). OcHoBHbIE
MOJIOKEHUSI COBPEMEHHOM KJIETOUHOMN TEOPHUHU.

MeTopl MOJEKYJISIPHOU U KJIETOYHOW OMOJIOTHMHU: MUKPOCKOMIUS, Xpomarorpadus, snekrpodopes,
METOJI MEYEHBIX aToMoB, nuddepeHIanbHOe HEeHTPUGYTUPOBaHNUE, KYJIbTHUBHPOBAHHE KIIETOK.
H3zyuenue urxcuposannuvix kiemox. DIEKTPOHHAS MHUKpPOCKONUs. KoHoxanrbHas MUKpoCKonus.
Bumanvnoe (npuscuznennoe) usyyenue Kiemox.

JemMoHcTpanuu

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

Tabmunpl u cxeMbl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIN MHUKpOCKOM», «McTropus pa3BUTHS
METO/10B MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIMpENaparbl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

[TpakTnyeckas pabora

«3yyeHnne MeTon0B KIeTOUHOU Ouosoruu (xpomartorpadus, anekrpodopes, nuddepeHnuanpHoe
uentpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XHWMHYECKUH COCTaB KIETKH. Makpo-, MUKpO- M YJIbTPAMHKPOIJIEMEHTH. Boma u €€ posb Kak
pacTBOPUTENS, PEareHTa, y4acTue B CTPYKTYPUPOBAaHUM KJIETKH, TEIIOPETYISIIMA. MUHEpaibHble
BEIIIECTBA KJIETKH, UX OuoJoruyeckas poib. Poib KaTHOHOB 1 @aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. buonormdeckue nonumepsl. benku. AMMHOKHMCIOTHBIM COCTaB
6enkoB. CTpykTypsl OenkoBoil Monekyinsl. [lepBuuHas cTpykTypa Oenka, MENTHIHAs CBS3b.
Bropuunasi, TperuuHas, 4YeTBepTHYHas CTPYKTypbl. JleHatypamus. CBoiicTBa  O€NKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enKkoB. /lpuonsi.

VYrneBonpl. MoHOcCaxapuibl, AWCAXapUAbl, OJUTOCaxapujbl W mojucaxapuasl. OOmmMil TIIaH
CTpOEHHS U (PU3UKO-XMMHUYECKHE CBOMCTBA YIJIeBOJ0B. buonoruueckue GpyHKINN YTI€BOJIOB.
Jlumuasl. T'unpodunbHo-rHnpodoOHbIe cBoicTBa. Kiaccudukanus nununoB. Tpuriuiepuabl,
dochomunuapl, BOCcKH, cTepouabl. buomormueckune @yHkumu aunuaoB. OOmMe CBOHCTBa
OMOJIOrNYEeCKUX MEMOpaH — TeKY4YeCThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TOTYTPOHUIIAEMOCTb.
Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne nyknennoBbix kuciaor. Hykneornasl. [IpuHinun
koMmIuieMeHTtapHoctu.  [lpaBuno  Yapradpda. Crpykrypa JAHK  —nBoiiHas  crnmpans.
Mectonaxoxaenue u ouonornueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.



Crtpoenune mosekynsl AT®. Makposprudeckue cBsizu B Mosiekyne AT®. buonornueckue GyHKIuN
AT®. BoccTaHOBICHHBIE MTEPECHOCUYHUKH, UX (QYHKIIUHM B KIETKE. /J[pyeue Hykieo3uompugocghamoi
(HT®). CexenupoBanue [JHK. Memoow: cenomuru, mpanckpunmomuxu, npomeomuKu.
CrpykrypHast Ouonorusi: OHOXMMHUYECKHE ¢ OHO(QHU3MYECKHME HCCIEAOBAaHHUS COCTaBa |
IPOCTPAHCTBEHHOU CTPYKTYPBI OMOMONIEKy. Modenuposanue cmpykmypol u )yHKyuti OUOMONIEKY
u ux komniekcos. Komnvromepnwiii ousaiin u opeaHuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX
amano2os.

JeMmoHcTpanun

[Toptpetsr: JI. [lomunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pauknun, @. Caurep, C. [Ipy3unep.
Hunarpammsbl: «PacnpenesieHue XMMHUYECKHX 3JIEMEHTOB B HEXHUBOW Ipuponae», «PacrpeneneHue
XUMHUYECKHX 3JIEMEHTOB B JKUBOH IPUPOJIEN.

Tabmuubl n cxemsl: «llepuonuueckas TabnuIa XUMHUECKUX JIEMEHTOB», «CTpOCHHE MOJEKYJIIbI
BOJIbI», «BeriecTBa B cocTaBe OpraHnu3MoBy, «CTpoeHHe MOJIEKyYJIbl 0eKay, « CTpYKTypbl OeTKOBOM
MOJIeKYJIb», «CTpoeHHe MOJIEKYJ YIieBoa0BY», «CTpoeHHe MOJEKYJ JUNUA0oBY», «HykienHoBble
KUCIOTB, «CTpoenue MoiieKysbl ATO».

Ob6opynoBaHue: XMMHUYECKas IOCy1a U 000py10BaHUE.

JlaGopatopHas pabota «OOHapyxeHue OeNKOB ¢ OMOLIbIO KAaUeCTBEHHBIX pPeaKuii».
JlaGoparopHas pabota «VccnenoBanne HyKJICHHOBBIX KUCIIOT, BBIICTICHHBIX U3 KIETOK Pa3IMYHbBIX
OpPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KITKHU

Tumbl  KJIETOK: JyKapHOTHYecKas H  MpokapuoThueckas. CTpyKTypHO-(QYHKIHOHAIBHbIC
00pa30BaHUs KJIETKU.

Crpoenne mnpokapuoTuueckoi kieTku. Kietouynas crtenka Oakrepuit u apxeil. OcobeHHOCTH
CTPOEHUS IeTepoTpOPHOI 1 aBTOTPOPHOIN MPOKAPUOTHUECKUX KIETOK. MEeCTO U poJib IPOKAPHUOT B
OuoIIeHO3aX.

CrpoeHne u (QyHKIMOHUPOBAHME »HYyKapHOTHUecKoW kieTku. Ilmasmarndeckas wmemOpaHa
(mna3manemma). CrTpykTypa Miia3MaTudeckol MeMOpaHbl. TpaHCIOpPT  BELIECTB  uepe3
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (auddysus, obneru€énHas nuddysus), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIM aKkTUBHBIN TpaHcnopT). Ilomynponunaemocts memOpanbl. PabGota
HATpUN-KaJIMEeBOro Hacoca. DHJOLUTO3: MUHOLUTO3, Garomuros. Jk3ouuto3. Kierounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUYHOM CTEHKH pacTeHUi, rpuooB.

[Mutomnazma. I[luto3ombs. Llutockener. JIBmxkeHwe nuroruiasmbl.  OpraHoWapl — KJIETKH.
OnHoMeMOpaHHBIE OpPraHOMbl KJIETKU: sHAoruazMatuudeckas ceth (OIIC), ammapar [Nombmxw,
JU30COMBI, UX CTpoeHHe U (YHKIMHU. B3auMOCBA3b0HOMEMOpPAHHBIX OPraHOWUJOB KIETKH.
CtpoeHue TpaHyJIspHOIO peTUKyiyma. Mexanusm Hnanpaenenus 6eakoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [mankuii  (arpaHyJsipHBIN)
sHAOIUIa3MaTHUecKuid peTukyiayM. CekperopHas ¢yHknus anmapata [onbmxu. Moouguxayus
benxos 6 annapame [ onvoocu. Copmuposxa benkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbIX kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOM Bl KJIETKH: MUTOXOHAPHUH, TUIACTUIIBL. [Ipoucxodcoenue MumoxoHopuil
u naacmud. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u (pyHKIUU
MUTOXOHAPHHA U TutacTul. IlepBUYHBIE, BTOPUYHBIE U CIIOXKHBIE TUIACTUABI (DOTOCHHTE3UPYIOLINX
AYKApUOT. XJIOPOIIACTHI, XPOMOILUIACTBI, TEUKOTIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouzsl kiaeTku CTpoeHne W GyHKIUH HEMEMOpPaHHBIX OPraHOMIOB KIIETKH.
Pu6ocomsl. IIpomescymounvie punramenmol. MukpoduiaMeHTbl. AKmuHogble MUKPODUIAMEHMbL.
MpllieuHble  KIETKH. AKMuHO8ble KOMNOHEHmbl HeMbluleyHblx KiemoK. MUKpoTpyOOuKH.



Knerounsiii ienTp. CTpoeHUE M IBMKEHHUE KT'YTUKOB U PECHUYECK. MHUKPOTPYOOUKH ITUTOTIA3MBI.
Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u mMukpompyoouxamu. Momopnvie
benku.

SAnpo. O6onouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTpOeHHE M (YHKIMU. SIaepHbIi
OenkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pAcCIONIOKEHHE XPOMOCOM B HUHTEpGa3zHOM  sIpe.
dyxpomamun u cemepoxpomamut. belku XpoMaTuHa — TUCTOHBL. [Junamuka s0epHotl 000104KU 8
mumose. HAoepuvlii mparcnopm.

Knerounsle BritoueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENbHOM,
’KUBOTHOM, TPUOHOM).

JeMoHCcTpanyuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuubl u cxembl: «CTpoeHHE 3yKapUOTUYECKOH KIEeTKW», «CTpOEHHE >KUBOTHOW KIETKHY,
«CtpoeHue pacTuTenbHOM  KieTKn», «CTpoeHue MUTOXOHIApum», <«Sapo», «CrtpoeHue
HIPOKAPUOTUYECKOM KIIETKI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl pPaCTUTEIbHBIX, >KUBOTHBIX KJIETOK,
MHUKpOIpenapaThl 6aKTepHaIbHbIX KIETOK.

JlaGopatopHas pabota «/3yueHne cTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY.

[TpakTudeckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpaHbBI».

JlaboparopHas padota «MccienoBanue miaa3Moiin3a U Jemia3MoiIn3a B paCTUTENbHBIX KIETKaX».
[Tpaktuyeckas padora «M3ydyeHue IBUKEHUS IIUTOIUIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AccuMMIAIMS U JUCCUMIIIALUS — JBE CTOpOHbl MeTaOonu3Ma. Tumbl oOMEHa BeIIECTB:
aBTOTPOGHBINA U rerepoTpodHbI. YyacTue Kuciopoja B 0OMEHHBIX MpoLeccax. JHepreTH4ecKoe
obecnieyeHue kietku: npespauieHne AT® B oOMeHHbIX mpoueccax. PepMEeHTaTUBHBIM XapakTep
peakuuii KiaeTouHoro meradosnusma. MepMeHThl, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JIEHCTBHUS.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTHBaTOphl U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIIUNA OT pa3INyYHbIX (PaKTOPOB.
IlepBHUYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KiIeTKE. DOTOCUHTE3. AHOKCULEHHBIU U OKCUSEHHbIU
@pomocunmes y obaxmepuii. Ceemocoduparowjue nuemenmsl U RUSMEHMbl PeaKyUoOHHO20 YeHmpd.
Ponb xnopomnactoB B npouecce potocunTe3a. CBeroBasi U TeMHOBast Ga3bl. Pomoovixanue, C3-,
C4- u CAM-munvr pomocunmesa. IlpogykTuBHOCTh (hoTOCHHTE3a. BinsiHue pa3nuyHbIX (HakTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHn3MOB-XEMOCHHTETUKOB: HUTpuUuuupyromue OakTepuw,
xKenez00aKkTepun, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HaUeHUEe XeMOCHHTE3A.

AHaspobHbIe opranu3Mbl. Bunabl Opoxenus. [IpoayKkTsl OpokeHUs U UX UCIIOJIb30BAHNE YETIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTUHU U BO30YAUTENN OOJIE3HEN.
AspoOHBIE OpraHU3MBbI. DTarbl dHEpreTudeckoro oomena. [loaroroBurenpHbIi dTan. ['nmukonus —
0OeCKHUCIOPOAHOE paCUICTNIEHUE TIIOKO3bI.

buonoruueckoe oOxkuciaeHME, WIM KIETOYHOE JbIXxaHWe. Poilb MHMTOXOHApUH B Ipoleccax
O6uonornyeckoro oxucienus. lluximueckue peaknuu. OxucauTenbHoe (pochopuaupoBaHue.
Duepeus memopannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnoii ATD-cunmasoi.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BeUlecTB Imepes aHa’poOHBIM. ((HEeKTUBHOCTH
HHEPreTHUecKOro oOMeHa.

JeMoHCcTpanyu

IToptpetsr: [Ix. [Ipuctim, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuaenn,
I'.A. 3aBap3uH.



Tabmumpl 1 cxeMbl: «POTOCHHTE3», «IHEpPreTUUecKnii ooOmMen», «brnocunTes Oenkay, «CTpoeHne
dbepmeHTay, « XeMOCHHTE?Y.

O6opyoBaHME: CBETOBOM MHMKPOCKOI, OOOpYIOBaHUE JJsi IPUTOTOBJIEHUSI IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaboparopHas pabota «3ydeHre KaTaTUTHIECKONW aKTUBHOCTH ()EPMEHTOB (HA MIPUMEPE aMIIIa3hl
VI KaTaasbl)».

JlaboparopHas pabGota «M3ydyenue (epMEHTATHBHOIO pacUICIIEHUs MNEpOKCHIa BOJIOpPOAa B
PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaboparopHas pabota «CpaBHeHHE MPO1IECCOB GOTOCUHTE3A U XEMOCUHTE3a».

JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JBIXAHUSY.

Tema 7. HaciencrBenHasi HHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLMAX MAaTPUYHOIO CHHTE3A.
Peanuzanus nacnencrBeHHoil uHdopmanuu. I'enernyeckuii Kox, ero cBoiictBa. TpaHckpunuus —
MatpuuHblid cuHTe3 PHK. IIpuHIMIBI TpaHCKPUNIIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTD,
acumMMmeTpudHoCcTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou xknemxe. Hexooupyrowue
PHK. Tpancnsuus u e€ stanbl. Yuactue TpancrnoptHbix PHK B Ouocunrtese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponb pubocom B OuocuHTe3e Oenka.
Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranuszanysi TeHoMa y IpOKapHoOT U 3yKapHOT.
Perynsuus axkTuBHOCTM TreHOB y mnpokapuor. ['mmoreza omepona (. XKako6, K. Mano).
MonexynsapHuvle mexanusmvl IKCHpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecynisyuu pabomoi
2enos. Perymnsius 0OMEHHBIX MTPOIIECCOB B KieTKe. KiieTouHblit roMeocTas.

Bupycsl — HeksleTouHble (OPMBI KU3HU U 00IUraTHbIe Mapa3uTbl. CTpOCHHUE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBHUPYCOB, OakrtepuodaroB. Kusnennwviti yukn JHK-cooepocawux supycos, PHK-
cooepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.
BupycHble 3a0osieBaHusi 4enoBeka, *HUBOTHBIX, pacteHuil. CIIMJ, COVID-19, couuanbhble u
MEUIUHCKUE TPOOIEMBI.

buoungpopmamura: unmecpayus u anamuz o6onvuwiux maccusos («bigdata») cmpykmypHoix
buonoeuueckux oannwix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie @yHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JeMoHCcTpanyuu

IToptpetsr: H.K. Konbnos, /[.1. IBanoBCKwMiA.

Tabmuupel u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit ko, «Bupyce», «bakrepuodarm».
[TpakTuueckast pabota «Co3/1aHue MOJIEIH BUPYCay.

Tema 8. 7 Ku3HeHHBIH HUKJ KJIETKH

Knerounslii nuxn, ero nepuoasl u peryisanus. Martepdaza u mMuto3. OcoOeHHOCTH MPOIECCOB,
nporekatomux B uHTepdaze. IloaroroBka kieTku K  jgeneHuro.  [IpecuHTeTHyecKmii
(TOCTMUTOTUYECKHI), CHUHTETUYECKUH M MOCTCUHTETUYECKHM (IPEMUTOTHYECKUN) TMepUOJIbI
uHTEp(PAa3BbI.

Matpuunenii cunre3 JAHK — perumkanus. [lpuanuner penmmmkanum [IHK: xommiiemeHnTapHOCTSD,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTHUNapaJieabHOCTh. Mexanusm perukanuu JJTHK. Xpomocomsl.
Crpoenne xpomocoM. Termomepsl M Tenomepaza. XpPOMOCOMHBIH HAa0Op KIETKH — KapHOTHIL
JIMTUIONAHBIE M TamIouIHBIA HAOOpPBl XpoMocoM. ['omonorudable XpoMOcOMEI. [lonoBbie
XPOMOCOMBI.

Henenue kietkun — muto3. CTaiud MHUTO3a U NMPOUCXOJALIME B HUX MpPOLECChl. THUIBI MHUTO3a.
Kaprokunes u nutoknHes. bruosornueckoe 3Ha4eHHE MUTO3A.

Perynsus MmutoTndeckoro nukia kietku. [Iporpammupyemast kiieTouHas rudesb — arnornTo3s.



Knerounoe sapo, Xpomocombl, (yHKIHMOHANbHasg TE€HOMHKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xkiemka» — ouourgpopmamuyeckue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JeMoHcTpanyuu

Tabmuiel 1 cxembl: « KU3HEHHBIN UK KISTKH», «MHTO3», «CTpoeHHE XpOoMOcoM», «Permkarus
JHK». OGopynoBaHue: CBETOBOM MHKPOCKON, MHKpompernaparbl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKay.

JlaboparopHas paboTa «3yueHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHas pabora «HaGmroneHne mMHuTO3a B KJIETKaX KOHYMKA KOpPEIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornveckoe pasnooOpazue opranu3mMoB. OIHOKJIETOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJIETOUYHBIC
OpraHU3MBl.

Oco0OeHHOCTH CTPOEHUS U KU3HEACSATENbHOCTH OJAHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TpPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JApyrue mnpoTucThl. KonoHuanbHbIE
OpraHU3MBI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl M CUCTEMbI OpraHoB. Opranusm
Kak eauHoe neinoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBareibHasl, MOKPOBHAs, IMPOBOJSAIIASL,
OCHOBHas1, MexaHndeckas. OCOOEHHOCTH CTPOEHMsI, PyHKUMN U pacHoIOKEHUsI TKaHEW B OpraHax
pacTeHuM.

TkaHM KUBOTHBIX M 4YeJIOBEKAa. THIIbI JKMBOTHBIX TKAaHEW: SNUTENHAIIbHAS, COEIMHHUTENIbHAS,
MblIllIeYHas, HepBHAas. OCOOEHHOCTH CTpOeHMs, (PYHKIMI M pPacroyOKeHHsS TKaHeW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble 1 TeHEpATUBHBIE OpraHbl pacTeHruid. OpraHbl ¥ CUCTEMbI OPTaHOB KUBOTHBIX
1 yenoBeka. OyHKIUN OPraHOB U CUCTEM OpPIaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacrenuil. CkeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIl 1 BHYTpeHHM ckeneT. CTpOeHHEe U TUIIbI COETUHEHHS KOCTEH.

JIBukeHue oOpraHu3MoB. J[BHKEHHE OJIHOKJIETOYHBIX OPIraHHW3MOB: aMEOOUAHOE, KI'YTHKOBOE,
pecHuYHOe. JIBM)KEHHME MHOTIOKJIETOYHBIX pAacTeHHMH: TPONMM3Mbl W HAcTHM. J[BHKeHue
MHOTOKJIETOYHBIX KHBOTHBIX M UeJIOBEKa: MblllleuHas cucteMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[luranue opranusmoB. IlornomeHne BOABI, YIJIEKUCIOTO Tra3a M MHMHEPAJIbHBIX BEIECTB
pacteHusiMU. [luTanne KUBOTHBIX. BHYTpUIIOIOCTHOE U BHYTPUKIIETOUHOE NuieBapeHue. [lutanue
MO3BOHOYHBIX >KMBOTHBIX. OTHeibl MUIIEBApUTENbHOIO TpakTa. lluieBapUTENbHBIE JKENe3bl.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Hpixanue opranusmoB. Jlpixanme pacteHuit. [[pixanue >xuBOTHBIX. Juddys3us razor uepes
MOBEPXHOCTh KIeTKkH. KoxxHoe npixanme. JlpixaTenbHash moBepxHOCTh. JKabepHoe u n€royHoe
JpIxaHue. J[pIxaHne MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOIIOIMOHHOE YCI0KHEHNE CTPOCHHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucteMa yenoBeka. MexaHu3M BEHTHIISILIUY JIETKUX
y MTHIl ¥ MJIIEKOMTUTAIONNX. Perymsius npixanus. J{pixaTenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHM3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHHil. TpaHCHOPT BelIECTB y
KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTemMa Mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepjlle, KpPOBEHOCHBIE COCYyIbl UM KpoBb. KpyrukpoBooOpaiieHusi. DBONIOLHOHHBIE
YCIIO)KHEHHS CTPOEHUSI KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
peryJsuus.



Brinenenne y opranusmoB. Beinenenue y pactenuil. Beinenenue y kuBOTHbIX. COKpaTUTEIbHbBIE
Bakyosiu. Opransl BeieneHus. OunbTpanus, cekpeuus U 00paTHOE BCAChIBAaHHE KaK MEXaHH3MBbI
paboThl opraHoB BbiieneHus. CBA3b MOJIOCTU TeJla C KPOBEHOCHON M BBIJEIUTEIBHON CUCTEMAMH.
Briienenre y mMo3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ilouku. CtpoeHue U (pyHKIIMOHUpOBaHHE
Hepona. OOpa3oBaHME MOYHU Y YETIOBEKA.

3amuTa y OpraHuM3MoB. 3aliuTa y OIHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M IUCTHI
MPOCTEUIINX. 3allluTa y MHOrOKJIEeTOuHbIX pactenuil. Kytukyna. CpencrtBa MacCMBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3ammra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M MX MpOM3BOAHBIE. 3alllMTa OpPraHu3Ma OT
0one3neit. UMMyHHas cucrema uenoBeka. KineTouHsli U ryMopalibHbII HMMYHUTET. BpoxaEHHBIN 1
nproOpeTEHHBIN crIeUPUUECKUl UMMYHUTET. Teopus KIOHAIbHO-CEIeKTHBHOrO nMMyHuTeta (I1.
Opmux, ®.M. bepuer, C. Tonerasa). BocnanurenbHple 0TBETHl OpraHu3MoB. Poiib BpoxkaAEHHOTO
UMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBaHUIA.

PazapaxxuMocTe U peryisiuus y opraHu3moB. Pa3apa)kuMocTh y OJHOKIJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMocTs U peryJisanus y pacteHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBHas cuctema u pedieKTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u e€ OTHENbI.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y KMBOTHBIX. OTIENbI TOJIOBHOIO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedekropnas pyra. besycinoBHbie U yCIOBHBIE pEQIICKCHI.
['ymopanbHast peryyisuusi U 3HIOKPUHHAsI CUCTEMA JKUBOTHBIX U 4esioBeka. JKene3bl 3HIOKPUHHON
CHUCTEMBbl M UX TOPMOHBI. [lelicTBME rOPpMOHOB. B3aMOCBSI3b HEPBHOW U 3HAOKPUHHOW CHCTEM.
['unoranaMmo-runodu3apHas CucTeMa.

JlemoHcTpanuu

[Toptpet: N.II. I1aBnos.

Tabmune! u cxembl: «OTHOKIETOYHBIE BOJOPOCTNY, « MHOTOKIETOYHbIE BOAOPOCIN», «bakTepuny,
«lIpocreiimmey, «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBbl OPraHOB MO3BOHOYHBIX KUBOTHBIX,
«BHyTpenHee cTtpoeHune HacekoMmbix», «TkaHu pacreHuit», «KopHeBble cucreMb», «CTpoeHune
cTebns», «CTpoeHue JIUCTOBOM IUIACTUHKW», «TkaHM JKUBOTHBIX», «CKeleT 4eIoBeKay,
«ITumeBaputensHas cucrema», «KpoBeHocHas cucreman, «JlpixarenbHas cucremay, «HepBHas
cucrema», «Koxa», «Mpbllieunas cucremMay, «BoiienurensHas cucreMay, « JHI0OKpUHHAs CUCTEMAY,
«Ctpoenue wmpie», «MMmynuter», «KumeuHononoctHele», «CxemMa NUTaHUS pPACTEHUI,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX )KMBOTHBIX», «CTpoeHue ruape», « CTpoOeHHE IUIaHAPUNY,
«BHyTpeHnHee cTpoeHue aoxkaeBoro uepBs», «HepBhas cucrema pwio», «HepBHas cucrema
narymkny, « HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema ntuiy, «HepBHast cuctema
miekonuraonmx», «HepBHas cucrema uyenoBekay, «Pedraexkc». OOopynoBaHuE: CBETOBOM
MHUKPOCKOII, MUKPOIIpEnapaTbl OJHOKJIETOUHbIX OPraHW3MOB, MUKPOIIpenapaThl TKaHeH, paKOBUHbI
MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX, >KMBBIE 3K3EMIUISIpbl KOMHATHBIX pacTeHHI,
repbapuy pacTeHHUI pa3HBIX OTJIENOB, BIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX,
KOJUIEKIIUM OECIO3BOHOYHBIX KHUBOTHBIX, CKEJIET 4YejoBeKa, 00OpyaoBaHHE ISl JEMOHCTpAluu
MOYBEHHOT'O U BO3YIIHOTO MUTAHUS PAaCTEHHM, pacliemyieHus Kpaxmaia u OelKoB Mo eicTBUEM
depMeHTOB, 000OpynOBaHME ISl JAEMOHCTPALlMM OMNBITOB MO HM3MEPEHMIO >KU3HEHHOW EMKOCTH
NETKUX, MEXaHU3Ma JbIXaTeNbHBIX ABUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIMYHbIX dKUBOTHBIX.
JlaGopatopHas pabota «/3yueHue TkaHeil pacTeHuii».

JlabopaTtopHas pabota «/3yueHue TKaHeH )KUBOTHBIX.

JlaGopaTtopHnas pabota «M3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mMHoOkeHHMe U pa3BUTHE OPTAaHU3MOB



®dopMBl pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKIIOYass BEreTaTUBHOE) W TMOJ0Boe. Bus
0ecIooro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYJIILNA, pparMeHTalHs, KIOHUPOBaHHE.

[TonoBoe pa3zMHokeHue. IlomoBele kieTku, miau ramersl. Meio3. Craaun Mmeios3a. lloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buosornueckuii CMbICII Mei03a U IOJI0BOTO Iiporecca. Meno3
U €r0 MECTO B J)KU3HEHHOM IUKJIE OPraHU3MOB.

[TpenzaponpimieBoe pazpurue. ['amerorenes y kMBOTHbIX. IlosoBble »kene3bl. OOpa3oBaHue u
pa3BHTHE NIOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpoeHHUE MONOBBIX KIETOK.
Om1010TBOpEHNE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOAOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS — HayKa O pa3BUTHH
opranusmoB. Mopgozenes — 0o0Ha u3 2nasuwix npobrem samopuonocuu. Konyenyua mopgozenos u
Mmooenu mopgoeeneza. Ctaaun >MOPHOTreHe3a )KUBOTHBIX (Ha MpUMepe JAryIkn). Jpodnenue. Tumsl
npobuienus. [emepmunuposannoe u nedepMunupogantoe opoonenue. bracmyna, munvr 6aacmyn.
OcobeHHOCTH JpOOJIeHHS MJICKONUTAIOIUX. 3apoJbllIeBble JMCTKU (TacTpysuus). 3akiajka
OpraHOB M TKaHEH M3 3apOAbILIEBBIX JIMCTKOB. B3auMHOE BIMSHHME 4YacTed pPa3BUBAOLLETOCSH
3apojpliia (3MOpUOHAIbHAS MHAYKIMS). 3aKIajJKa IUIaHAa CTPOEHUs JKUBOTHOTO KaK pe3yJbTar
UEepapXUUECKUX B3auMOJEHCTBUN reHOB. BimsHue Ha >MOpHOHAIBHOE pa3BUTHE PA3IUYHBIX
(aKTOpPOB OKPYKAIOIIEH CPEJIbI.

Poct u pasButue >xuBoTHBIX. [locTamMOpuoHanmeHBIA mepuoxa. IIpsmMoe m HempsiMoe pa3BUTHE.
PasButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HauU€HUE MpPSIMOr0 M HENpPSMOI0 pa3BUTHUS, UX PACIPOCTpaHEHHE B Ipupone. Tumel pocra
AKHUBOTHBIX. DAKTOPHI PETYyJSLMM POCTa >KUBOTHBIX M 4YeioBeka. CTaguu MocTIMOPHOHAIBHOTO
pa3sBUTUA y KMBOTHBIX M 4esloBeka. llepmonbl oHTOreHesa uenoseka. CrapeHHe U CMEpPTh Kak
O61oJIOrnYecKHe IPOLIECCHI.

PasmHoeHne M pa3Butue pacTteHuil. I'ameroput m crnopodur. Meio3 B KU3HEHHOM IIMKJIE
pacrenuii. O6pa3oBaHue crop B mpolecce mMeio3a. ['amerorenes y pacteHuidl. Omio10TBOpeHue U
pa3BUTHE pPACTUTEIbHBIX OPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHHII.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI PETyJIALUY OHTOT€HE3a Y pPaCTEHUI U dKUBOTHBIX.

JeMoHCcTpanyuu

[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmuubl M cxembl: «BereraTuBHOe pa3MHOXKeHHE», «Tumbl 0ecHoioro pasMHOXKEHUS,
«Pa3MHOXeHNE XJIIaMUIOMOHaAb, «Pa3MHOXEHNE 3BrieHb», «PasMHOXeHNE THAPB», «Menosy,
«Xpomocomsl», «I'amerorenes», «CTpoeHHe SHLEKIETKH U criepmaTo3onga», «OCHOBHBIE CTaguu
OHTOTreHe3a», «lIpsmoe n HenpsAMoe pazBuTHE», «Pa3BUTHE MANCKOro KyKa», «Pa3BuTue capaHumy,
«Pa3Butne narymkmn», «J/{BoiiHOE OIUIOAOTBOPEHHE y IIBETKOBBIX pacTeHuit», «CTpoeHue cemsiH
OJHOJOJBHBIX M JABYIOJBHBIX pacTeHU», « KU3HEHHBIN LUK MOPCKON KamycThbl», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKJI MAaNOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBDY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl SHIEKIETOK U CIIEPMaTO30U/I0B, MOJIETh
«I¥MKn pa3BUTHSA JISTYILKI.

JlaGopatopHas pabota «l3yueHne cCTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax».
[TpakTuyeckas pabora « BblsiBieHHe NPU3HAKOB CXOACTBA 3aPO/IbIIIEH TO3BOHOYHBIX KHUBOTHBIX).
JlaGopaTtopHnast pabota «CTpoeHHE OpraHOB Pa3MHOXKCHHS BBICIIIUX PACTCHHIN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHMS] U Pa3BUTHs TeHEeTHKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oredecTBeHHbIX Yu€HBIX B pa3Butuu reHetuku. Padorsr H.K. Kombuosa, H.U.



BasunoBa, A.H. benozepckoro, I'.JI. Kapmneuenko, FO.A. ®unmunuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSTUS M CUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI, AJIJICIbHBIE T€HBI,
aJIbTEPHATUBHBIC MPU3HAKU, TOMUHAHTHBIN M PELIECCUBHBIA MPHU3HAK, TOMO3UI0Ta, TE€TEPO3UTOTa,
qrcTas JUHUS, THOPUIBI, TeHOTHI, (peHOTH. OCHOBHBIC METOJIbI T€HETHKU: THOPUIO0TOTHUSCKUA,
LUTOJIOTUYECKHI, MOJIEKYISIPHO-T€HETHYECKHIA.

JeMoHcTpanuun

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konbsuos, H.. Basunos, A.H. beno3epckuii,
I'.JI. Kapnieuenko, FO.A. ®ununuenko, H.B. Tumodeer-Pecockuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

JlaboparopHnas padota «Jlpo3oduia kak 00bEKT FTeHETHUECKUX MCCIETOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenBanue. IlepBoiii 3aKoH MeHaemns — 3ak0H eInH000pa3usi THOPUIOB IIEPBOTO
nokosnenus. [IpaBuno nomuHupoBaHusi. Bropoii 3axkoH MeHenst — 3aK0H pacillerIeHHs TPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHMOPUIHOTO CKpeUIMBaHHUS. [Wmore3a YHUCTOTHI TaMer.
AHanm3upytoiee ckpemuBanue. [IpoMexyTouHbIll XapakTep HacieqoBaHus. Pacuieruienue
MPU3HAKOB MPU HEMOJTHOM JOMHUHUPOBAHUU.

JurubpunHoe ckpemmBaHue. Tpernid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HAcIeIOBaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruieHHOe HaclieqoBaHue npusHakoB. Pabotel T. Moprana. CrerieHHOE HaclieJOBaHUE T'€HOB,
HapyILICHUE CUETIJICHUS MEXIy FreHaMu. XPOMOCOMHAasi TEOpHs HACJIEICTBEHHOCTH.

['eneruka mona. XpoOMOCOMHBII MEXaHU3M OMPEIEICHUS M0Ia. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbli ¥ TeTeporamMeTHbIi moy. [‘eHeTHueckas CTPYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHETIICHHBIX C [TOJIOM.

I'enotun kak 1enocTHas cucrema. llnedoTponuss — MHOXECTBEHHOE JCHCTBUE TIeHa.
MHOXeCTBEHHbIN  ainnenu3M. B3auMopeilcTBue HeaienbHbIX TeHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTHYEeCKUN KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TaKke (PU3MOJIOTHUECKUX
MPOIIECCOB, TOBEJEHUS W KOTHUTUBHBIX (QYHKIUU. ['€HeTHMUeckue MeXaHU3Mbl CUMOMOTEHE3a,
MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IMH — TApasuT» U «XO35 UH — MHUKpPOOHMOMY». ['eHeTnueckue
ACTMEeKThl KOHTPOJSI M H3MEHEHHUS HACIEICTBEHHOW HHQPOpPMAIMK B TMOKOJCHUSAX KIETOK U
OpraHU3MOB.

JeMmoHcTpanmun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunel u cxembl: «llepBbiii u BTOpoW 3akoHbl Mennens», «Tperuit 3axkon Mennens»,
«Ananusupyroiiee ckpenuBanue», «Hemomnoe pomuHHpoBaHue», «ClLEMIEHHOE HACJEIOBaHUE
MPU3HAKOB Yy Apo3oduiely, «['eHeTnka moma», «Kapuotun venosekay, «Kapuotum apo3odruibn,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlienu3m», « BzaumoaencTeue reHoB.

O6opynoBaHue: MOJENb IS IEMOHCTPAIIUU 3aKOHOB €IMHOO0Pa3Hs TUOPUIOB TIEPBOTO MOKOJIECHUS
U pacuUIeIUIeHUs] MPU3HAKOB, MOJENb JUIsl JAEMOHCTPAallUM 3aKOHAa HE3aBUCHMOIO HAaclleJOBaHUS
MPU3HAKOB, MOJENb JUIsl JEMOHCTPAIlMU CLEIJIEHHOIO HAaclelI0BaHUs MPU3HAKOB, CBETOBOMU
MUKPOCKOII, MUKpoItipenapat: «J[pozodumay.

[IpakTuueckas padota «M3ydeHne pe3yabTaTOB MOHOTHOPUTHOTO CKPEITUBAHUS Y APO30(DHIIBD).
[IpakTuueckas padota «M3yueHue pe3yabTaTOB IUTHOPHUIHOTO CKPEITUBAHUS Y APO30(DHIIBI.
Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH



BsaumopeiictBue reHoruna u cpefsl npu dopMupoBaHuu ¢eHotumna. M3MEeHUNBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHbIC TMPU3HAKUA. BUABI HW3MEHUYMBOCTH: HEHACJIEACTBEHHas U
HACJIEICTBEHHASI.

MoudukanonHas HM3MEHYMBOCTb. Pomb cpensl B (opMupoBaHUM — MOAM(PUKALIMOHHOM
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanumoHHbBIN psii M BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOAM(PHUKAMOHHON H3MEHYUBOCTH. [ €HOTHNHUYECKas H3MEHUYHBOCTb.
CBoiicTBAa  I€HOTHMIMYECKOM  M3MEHYMBOCTH. BHIbl  T€HOTUNMYECKOW  M3MEHUYMBOCTHU:
KOMOHMHATHUBHAsI, MyTallUOHHAsI.

KomOunatuBHass W3MEHYMBOCTb. MeHo3 M IMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOU
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUMBOCTH B CO3JAHUH TCHETHYECKOTO Pa3HOOOpa3us B
npejesiax OJHOTO BU/IA.

MyTanuonHasi U3MEHYMBOCTh. BUibl MyTanuii: reHHbIe, XPOMOCOMHbIE, FTeHOMHBIE. CIIOHTAaHHBIE U
WHIYIIUPOBAHHBIC MyTalMU. SliepHbIe U IUTOIUIa3MaTHYecKue MyTaluu. CoMaTHYeCKUE U MOJIOBBIC
MyTaiuu. I[IpuuuHbl BO3HUKHOBEHHsI MyTauuid. MyTareHbl M HMX BIHMSHUE HAa OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Mpouecca. 3aKOH TOMOJIOTMYECKHX PSJAOB B HACIEICTBEHHOU
usmenunBoctu (H.M. BaBuiioB). BuesinepHas H3MEHUMBOCTh M HACJEICTBEHHOCTb.

Onucenemura u dNUSEHOMUKA, POIb INUSEHEMUUECKUX PaKmopo8 8 HACIe008aHUU U USMEHYUBOCTNU
Geromunuyeckux npusHaKos y Opeanu3mMos.

JemMoHcTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H.1. Basuiios.

Tabmumer ® cxembl: «Buabl  u3MeHUMBOCTHY, «MOIUPUKAMOHHAS ~ M3MEHYHUBOCTHY,
«KomOnHaTuBHAs M3MEHUUBOCTHY, «Meio3», «OmnonoTBopeHue», «l'eHeTnueckue 3a0oaeBaHUSL
4esioBeKay, « Buipl mytamuing.

O6opynoBaHue: KUBbIE U TepOapHbIC IK3EMILIAPHl KOMHATHBIX PacTeHU, pucyHkH ((oTtorpadum)
JKUBOTHBIX C Pa3IMYHBIMHA BUAAMH U3MEHYNBOCTH.

JlaboparopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEH MOAM(PHUKAIMOHHON H3MEHUHUBOCTH.
ITocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

[TpakTuueckas padota « MyTarnuu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpErapaTax ).

Tema 14. I'eHeTUKA YejiOBeKa

Kapuotun denmoBeka. MexayHapoaHas MporpaMma HCCIEIOBaHUS TEHOMa dYeloBeka. MeTossl
W3Y4YeHHUsS] TCHETUKH  4YellOBeKa: TEHEaJOTHYeCKHil, OJM3HELOBbIM, IUTOTEHETHYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHUYeCKui. COBpPEMEHHOE  OIpeesieHHue
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomombio [T1P-
aHanuza. HacrnenctBeHHble 3a00ieBaHus YeloBeKa. [ eHHbIe M XpOMOCOMHBIE OOJIE3HH YelOBEKa.
bone3nn ¢ HaciIeNCTBEHHOW MPEAPACIONIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM TEHETHKU B
MPEAOTBPAIIEHUH M JICYCHUH TEeHETUYECKHX 3a00JIeBaHUN ueloBeka. MeanKo-TeHEeTHYEeCKOe
KOHCynbTHpOBaHHE. CTBONOBBIE KIIETKH. [IOHATHE «T€HETHYECKOTO Tpy3ay. DTHYECKHUE ACTICKTHI
MCCJIeI0BaHMH B 00JIACTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

'enernyeckue (HakTOpbl TOBBIMICHHOW UYYBCTBUTEIBHOCTH YEJIOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karolleil cpenbl. ['eHeTnueckast mpeapacioiokeHHOCTh YeJIOBeKa
K MaTOJOTHUSM.

JeMoHcTpauun

Tabmumsr u  cxembl: «Kapuotun denoBeka», «MeToapl H3y4eHHS TEHETUKH YEIOBEKa,
«"eHeTnueckue 3a00JICBAHMS YETTOBEKAY.

[IpakTuueckas padota «CoctaBienne u ananu3 poaociaoBHoi». Tema 15. Cesiekunsi opraHu3mMoB



JomMecTukanusi 1 cenekuus. 3apoKICHUE CEJIeKIUU U AoMmecTukanuu. Ydyenue H.U. BaBuiosa o
[leHTpax MPOMCXOXKIECHUS U MHOT000pasus KyJIbTYPHBIX pacTeHHil. Pollb CeleKkIuu B CO3IaHUU
COPTOB pacTeHUM U MOpoA KUBOTHBIX. COpT, mopoAa, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacneacTBeHHOH m3menunBocty H.W. BaBuiosa, ero 3HadeHue Aj1si CENEKIIMOHHON paboThI.
MeTtobl ceneKIMOHHOM paboThl. MIcKyccTBEHHBII 0TOOp: MAacCOBBIM M MHAMBUIYaJIbHBIN. DTalbl
KOMOWHAIIMOHHOM ceNeKIuu. VcnpiTaHue Mpou3BoauTeIeH M0 MOTOMCTBY. OTOOp MO T€HOTHITY C
MTOMOIIIBIO OIICHKH (DEHOTHUIIA TOTOMCTBA M OTOOP IO TeHOTHUITY ¢ rmoMoIbio aHanu3a JJHK.
HcKkyccTBeHHBIM MyTareHe3 Kak METOJI CEJICKIIMOHHOW paOoThl. PajiManMoOHHBIN M XUMHWYECKHMA
MyTareHe3 Kak UCTOYHUK MyTallui y KyJbTYpHBIX (popM opraHuzmoB. Mcrionb30BaHHEe TEHOMHOTO
peaaKkTUpoBaHUs U MeTOJI0B pexkomOuHaHTHRIX JIHK ayis momyyeHuss MCXOJHOTO MaTepuaiia jist
CCIICKIIUU.

[Tomydenue monuIIon10B. BHyTpuBHaOBas ruOpuan3anus. bIn3kopocTBEHHOE CKpEIMBaHUE, HITH
uHOpuMHT. HepoJacTBEHHOE CKpellMBaHWE, WM ayTOpPHAWHT. ['eTepo3uc W €ro MPHYMHBI.
Hcnonp3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpuamsanus. [Ipeomonenue Gecrionus
MEXBUJIOBBIX THOPHUIOB. JIOCTHIKEHHUS CENEKIIMKM PACTEHUN U KUBOTHBIX. «3e1EéHAs peoNOYUsL).
CoxpaHeHHUe U U3yYeHUE FeHETHYECKUX PECYPCOB KYJbTYPHBIX PACTCHUHN U UX AUKUX POIUYEH IS
CO3/IaHHSI HOBBIX COPTOB U THOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue, coxpanenue u
ynpaenieHue 2eHemudyecKUMU pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX 8
yensix YaydueHus Cywecmsylowux U co30anHusi HO8bLX NOpPOO, MUHUL U KPOCCO8, 8 MOM HUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUL, Nepedo8blX udell U NepCcneKmueHbIX
MEeXHON02U.

JlemoHcTpanuu

[Toptpetsr: H.W. BaBunos, 1.B. Muuypus, I'.J[. Kapneuenxo, I1.I1. JIykbsnenko, b.JI. Actaypos, H.
bopnoyr, J1.K. bensies.

Tabmuiel u cxembl: «LIeHTPBI MPOUCXOXKIACHHUSI 1 MHOT000pa3us KyJIbTYPHBIX pacTeHHi», «3akoH
TOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHOM M3MEHUYMBOCTH», «MeToabl cenekuun», «OtaanéHHas
rudpuauzanusy, «MyrtareHes».

JlaGopaTtopHast pabota «M3yueHue copToB KyJIbTypHBIX PACTEHUM U TTOPOJ] JOMAITHUX KUBOTHBIX).
JlaGopaTtopHas pabota «3yueHue MeTo/1I0B CEJIEKIIMA PACTEHUI».

[TpakTrueckas pabota «[IpuBuBKa pacTeHU».

Okckypeuss «OCHOBHBIE METOABI M JIOCTHDKEHUS CEJNEeKIUH pPacTeHUl © >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIN y4acTOK, B TEIUTHYHOE
XO03SIUCTBO, B TAOOPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO 1IeHTpa)». Tema 16. Buorexnosiorus
M CHHTETHYeCKasi 0H0JI0T s

OOBEKTHI, WCHOJb3yeMble B OHWOTEXHOJOTHWH, — KJIETOYHBIE M TKaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBI, UX XapaKTePUCTUKA. TpaauIIHOHHAs OMOTEXHOJIOTHS: XJIeOOTeUeHHE, TIOyICHHE
KHCJIIOMOJIOYHBIX  TPOAYKTOB,  BHHOmenue. MukpoOuonorndyeckuii  cuHTe3.  OOBEKTHI
MHUKPOOHOJIOTHUECKUX TexHOoIorui. [I[pon3BoacTBO Oeika, aMUHOKUCIIOT U BUTAMHHOB.

Co3aHre TEXHOJOTMM UM HMHCTPYMEHTOB LIEJICHANPABIEHHOTO W3MEHEHHS U KOHCTPYMPOBaHUS
T€HOMOB C 1I€JIbIO MOTYYEHUsI OPraHU3MOB M X KOMIIOHEHTOB, COJIEPKAILMX HE BCTPEUAIOIINECS B
pUpoie OMOCUHTETHUECKHE Ty TH.

Knerounas unxeHepus. MeToIbl KyJIbTYphl KIIETOK U TKaHEW pacTeHUH U KUBOTHBIX. KprnobOaHKH.
Comarnueckass THOpUAM3AlAS W COMaTHYECKWi SMOpuoreHes. lcmonp30BaHHWE TaIljiONJI0B B
CEeJICKIIUM pacTeHHi. [lonyyenue MOHOKIOHANbHBLIX anmumen. Hcnonv3osanue MOHOKIOHANbHBIX U
NOIUKTOHANbHBIX anmumenl 68 Meouyurne. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SMIICKJIETOK ¥ KJIOHMPOBAHWE KXUBOTHBIX. METON TpaHCIUIAHTAIlMU SACp KIETOK. [exHonocuu



0300p0GNeHUsA, KYIbMUSUPOBAHUS U MUKPOKIOHANLHO20 PA3ZMHONCEHUS CeNbCKOXO03AUCEEHHbIX
KYJbmyp.

XpOMOCOMHAass M TE€HHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha M KOHCTPYMPOBAHHE
pekomOunantubix JHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHHS W TEPCIIEKTUBBI
XPOMOCOMHOW U T€HHON MH)KEHEPHUU. DKOJIOTUYECKUE U ITUUECKHUE ITPOOJIEMbl TEHHOW HHKEHEPUU.
Menunuackue OuotexHonoruu. Iloctrenomuass 1umdpoBas wmemuinuHa. [II[P-muarHoctuka.
MeTtab010MHBIH aHANIN3, FEHOLICHTPUUECKUI aHaIM3 IPOTEOMa YeI0BeKa JIs OLCHKU COCTOSHUS €r0
310poBbs. Vcnonp3oBaHue CTBOJOBBIX KIETOK. TaprerHas Tepanus paka. 3D-OnomnxeHepus [uis
pa3paboTKu (PyHIAMEHTAIBbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOIUH, CO3JaHUsl KOMIUIEKCHBIX TKaHEeH
COYETaHUEM TEXHOJIOTHUH TpEXMEpHOro OWONMPUHTHHTA U cKaddonmuHra JUIst pemeHus 3angad
MEPCOHAIM3UPOBAHHON MEIUIHBI.

Co3anne BEeKTOPHBIX BAKIIMH C LIEJIbI0 00ecreueHns: KOMOMHUPOBAHHOM 3alUTHI OT BO30yIuTenen
OPBMU, ycraHOBIEHHE MOJICKYJIAPHBIX MexaHU3MOB (QyHKuuonupoBanus PHK-congepxamnx
BUPYCOB, BBI3bIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUS YEJIOBEKA U AKUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxembl: «lcnoab30BaHME MHUKPOOPIaHW3MOB B IPOMBILIUICHHOM IPOU3BOJICTBEY,
«Knerounas naxenepus», «I'eHHas HHKEHEPUA».

JlabopaTtopHast pabota «M3yuenne o0beKTOB OMOTEXHOIOTUM.

[Tpaktuyeckas padora «[lomyueHre MOJTOYHOKUCITBIX IPOITYKTOBY.

Okckypeusi «buorexHonorust — BakHEHIIash IPOU3BOJAUTENIbHAs CHJIa COBPEMEHHOCTH (Ha
OouorexHoioruueckoe npoussoacTso)». 11 KJIACC

Tema 1. 3apokaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH
OpomonuonHas reopus Y. lapeuHa. [Ipennocsuiku BOSHUKHOBEHUS 1apBUHU3Ma. JKU3Hb U Hay4yHast
nestenbHOCTh Y. /lapBuHa.

JBwxymue cuibl 3Bomonuu BuIoB nmo Y. JlapBuHy (BbICOKass MHTEHCUBHOCTb Pa3sMHOXKEHUS
OpPraHu3MOB, HAcJEICTBEHHas HM3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN O0TOOD).

Od¢opmnenne cunrernueckoid Teopun sBomonuu (CTO). HeltTpanbHas Teopus 3BOJIIOLMH.
CoBpeMeHHasl HBOJIIOLIMOHHAS OuOJOrvs. 3HA4€HHWE 3BOJIOLMOHHONM Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpA.

JeMoHcTpanun

IToptpetsr: Apucrorens, K. JInnnei, JK.b. Jlamapk, 9.0K. Cent-Unep, XK. Krosse, Y. lapsun, C.C.
Yersepukos, .. HImansraysen, . Xonnein, J[.K. benses.

TaGmuupl u cxemsl: «Cuctema xuBoit nmpuposl (o K. JInnHero)», «JIlecTHHIA )KUBBIX CYIIECTB (110
Jlamapky)», «Mexanu3m popMHUPOBAHUS IPUCITOCOOJIEHNH Y paCTEeHU U )KUBOTHBIX (110 JIamapky)»,
«Kapra-cxema mapupyta nmytemectsus Y. Jlapsuna», «Haxonku Y. lapsuna», «@opMbl 60pp0bI 32
cyuectBoBanue», «lloponsl romy6eit», «MHoroobpaszue KyabTypHBIX GopMm KamycTs», «[lopoas
JIOMAITHUX KUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BuOB (mo Y. JlapBuny)», «Cxema
COOTHOLIEHUS JBWXKYIIUX CHJI 3BOJIOLMN», «OCHOBHBIE IOJIOKEHHUS CHHTETHUYECKON TEOpUu
IBOJIIOLINNY.

Tema 2. Muxkpo3Boonusi 1 e€é pe3yJbTaThl

[Tomynsmus kKak JIeMeHTapHas eAMHHIA SBOIIOIMHA. COBPEMEHHBIE METOBI OLIEHKH F€HETUUECKOTO
pa3zHoOo0pa3ust U CTPYKTYpbl Momynsuuid. M3MeHenue reHooHa MOMYyJSALMN KaK 3JeMEHTapHOe
HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThuueckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.
DneMeHTapHbIe (aKTOPHI (IBYKYIIHE CUJIBI) SBOTONHH. MyTannoHHbI iponiecc. KomOuHaTrBHAs
U3MEHYUBOCTh. Jlpelid reHoB — ciydaiiHble HEHANpaBiI€HHbIE H3MEHEHHUS 4YacToT ajuleneil B



nonysanusx. Ihdext ocHoBaTens. Ippexm o6ymuLiounoco copaviuika. CHUNMCEHUE 2eHEMUYLEeCKO20
pasHoobpasus: npuyunsl u creocmeus. Ilposenenue sghghexma opeiigha 2enog 6 6ONLUUX U MATBIX
nonyaiayusax. Murpamun. M3omsums — nomynsnuii:  reorpaduueckas  (IpOCTpaHCTBEHHas ),
Ounonorudeckas (penpoayKTHBHAS).

EcrectBennblii oTO0p — Hampapisitouuii (akrop sBomonuud. DopMbel €CTECTBEHHOTO OTOOpA:
JIBIDKYIIUH,  CTAOWIM3UPYIOIIHMKA,  paspbiBaromuii  (mu3pyntuBHBIN).  [lomoBoit  oTOOp.
Bo3HUKHOBEHHE U 3BOJIOIUS COLIUATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCT, ~ OpPraHU3MOB  Kak  pe3yjbTaT  MHUKPOIBOMIONMH.  Bo3HUMKHOBeHue
MPUCTIOCOOIeHU Yy opraHu3MoB. ApoMopdo3sl u uanoanantauuu. [Ipumepsl npucrnocobneHuit y
Opranu3MoB:  Mop¢osorudeckue,  (HU3MOIOTHYECKUE,  OHMOXMMUYECKHE,  IOBEICHYECKHE.
OTHOCUTENBHOCTh MPHUCIOCOOJICHHOCTH OpPraHu3MoB. Buja, ero KpuTepuu U CTPYKTYpa.
Bunoobpa3zoBanue Kak pe3ysibTaT MHUKpPOIBOMIONMH. M3omsmuss —  KIO4eBod  (akrop
BU000pazoBanus. [yt u cmocoObl BUA00Opa3zoBaHUs: amionarpudeckoe (reorpaduyeckoe),
CUMIATPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MONUIUIOMAM3AIMS, THOpHAU3aIus).
JUTeapHOCTh IBOOLMOHHBIX MPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3Hsl.

Posib 3BOIOIMOHHON OMOJOTHU B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUs OHnopa3HOOOpasus.
MUKpOIBOIIONMST Y KOJBOJIOIMS MMApasuTOB M WX X03sieB. MexaHu3Mbl (HOPMHUPOBAHHS
YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEll.

JemMoHcTpanuu

[Toptpetsr: C.C. YerBepuxos, 3. Maiip.

Tabmuie! 1 cxembl: «MyTallMoOHHasE U3MEHYUBOCTBY, «llomynsimonHas cTpykTypa Buga», «Cxema
MposiBIIeHUS] 3akoHa Xapau—BaitnOepra», «J/IBukylue CHUIbl SBOMIOIMUNY, «OKOJIOTUYECKas
M30JISIMSL TIOMYJISALUNA ceBaHCKOU (openn», «['eorpaduueckas 301U TUCTBEHHHUIIBI CHOMPCKOI
Y JTUCTBEHHUIIBI 1aypcKoi», « [lomyasiroHHbIe BOTHBI YHCIEHHOCTH XHUIIHUKOB U XKepTBy», «Cxema
JIeMCTBUSL €CTECTBEHHOro 0TOO0pa», «Popmbl OOpbOBI 3a cymiecTBoBaHHE», «MHIyCTpuaNbHBINA
MenaHu3M», <« KuBeile  uckomaembley»,  «IIOKpOBUTENBCTBEHHAss  OKpacka  KHBOTHBIXY,
«IIpenynpexaaromas OKpacka KUBOTHBIXY, «DU3NONIOTHYECKHE aJlanTalum,
«ITprcoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepuu Buaa», « Buabi-1BoitHUKIY,
«CtpykTypa BUaa B mpupojien, «CrnocoObl Buoo0pazoBanus», «['eorpaduueckoe BugoodpazoBaHue
TPEX BUAOB JaHJbIIIEH», «IKOIOrHyeckoe BUAO000pa3oBaHUE BUAOB CHUHMI, «[lomummonsi
pacteHuii», «KamycTHo-penedHblil rTuOpuI.

Ob6opynoBanue: repobapum pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uyderna MTHUI] ¥ 3Bepel ¢ mpuMepaMu
Pa3IMYHBIX MPHUCIIOCOOIEHHM, Yyyena NTHIl U 3Bepel pa3HbIX BUAOB, repOapuu pacTeHUN OIM3KHX
BUJIOB, 00pa30BaBLINXCS Pa3IMUHBIMU CIIOCOOAMHU.

JlabopaTtopHast pabota «BpIsiBlIeHHEe U3MEHYMBOCTH Y 0COOEH OTHOTO BHIAY.

JlabopaTtopHas padota «IIpucnoco6ieHuss opraHu3MOB U UX OTHOCHUTEJIBHAS 1[EJIECO00Pa3HOCTHY.
JlaGopaTtopHnast pabota «CpaBHEHHE BUIOB IO MOP(POIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3sosionusi H €€ pe3yJbTaThl

Metoabl u3ydeHuss Makpod3Bomouuu. [laneoHTonornyeckue MeTOJbl HU3YYEHHUS SBOJIIOLUU.
[Tepexonnbie GOpMBI U PUIOTEHETUYECKHE PSIJIBI OPIaHU3MOB.

Buoreorpaduyeckre meroabl uzydeHus: sBoitonuu. CpaBHeHue ¢Giopbl U (payHBl MaTEpUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-DHIEMHUKU U PETUKTHI.

DOMOpHONIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE  METOIbI  M3YyYEHHs]  DBOJOIHH.
['eHeTHUECKHE MEXaHWU3MBI DBOJIOIMH OHTOTEHE3a W TIOSBJICHUS JBOJIOIMOHHBIX HOBIIECTB.
['oMonornyHBle ¥ aHAJOTHYHBIE OpPTraHbl. PynnMeHTapHBIE OpraHbl W aTaBU3MBL. MOJEKYISIpHO-



reHeTUYecKre, OMOXUMUYECKHEe U MaTeMaTHUYeCKUEMETOIbl M3YYEeHHs BOJIIOIMU. [ OMOJIOrHYHbIe
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOT€HETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MyTallUi U 3BOJIIOLIMSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwia) JBoMOUHH. [Ipunyun cmenvl @yukyuii. HeoOpaTumocTh
ABOJIIOLIMU. AaniTHBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIUH.

JeMmoHcTpanuu

[Toptpetsi: K.M. Bap, A.O. KoBanieBckuii, @. Mrouiep, O. ['ekkensb.

Tabmunp! 1 cxembl: « DUIOTEHETUYECKUI P JIOMIAIN», «APXEONTEPUKCY, «3BepO3yOble SAIephbD»,
«Creronedansy, «Puanodute, «CeMeHHbIE TAOPOTHUKNY, «broreorpadudeckue 30HbI 3eMIH»,
«/peiid xonTtuHeHTOB», «PenukThy, «HauyanpHple cTaguu AMOPHOHANBHOTO  PA3BUTHUS
MO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTHYHBIE OpraHel», «PyIuMeHTb,
«ATtaBu3MbDY, «XpOMOCOMHBIC HAOOpHI 4YelOBEKa W IMIUMMaH3e», «lJIaBHBIC HAIPaBJICHUS
ABONTIOIUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJIEKIHH, TepOapuu, MYJSKH HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYIISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.
Tema 4. IIpoucxoxkieHue u pa3BuTHE )KU3HU HA 3emJie

HayuHnble runotes3sl MPOUCXOXKACHUS KU3HM Ha 3emiie. AOuoreHe3 u mancnepmus. [oHaydnbie
IPEJICTABICHUS O 3apOKJIECHUU KU3HU (KpeaunoHu3M). ['Mnore3a mOCTOSIHHOIO camMo3apOKI€HUsS
*KU3HU U €€ omnposepxkeHue onbiTamu ®. Penu, JI. Cnamnanuanu, JI. Ilactepa. [Ipoucxoxnenue
YKU3HU U acTpOoOUOJIOTHS.

OcHoBHbIE JTanbl HeOpraHuyecko ospomonuu. [lnaHerapHas (reosioruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIONUsA. AOUOTEHHBII CUHTE3 OPraHMYECKUX BEIIECTB M3 HeopraHmdeckux. OmbIT
C. Mumnnepa u I'. FOpu. Ob6pazoBanue nonumepoB u3 MoHomepoB. Koanepsarnas runoreza A.U.
Omnapuna, runote3a neppuuHoro Oymnbona J[k. XomnaeiiHa, reHetudeckas runote3a I'. Mémnepa.
Pu6oszumer (T. Yex) m rumoresa «vmpa PHK» V. T'mnbepra. dopmupoBanue MemOpaH u
BO3HUKHOBEHHUE MTPOTOKIIETKH.

HcTopus 3emnu u MeTo bl €€ u3yueHus. Mickomnaemble opranndeckre octaTku. ['eoxpoHosnorus u eé
MeTobl. OTHOCUTENBHAS U a0COIIOTHAS T€OXPOHOJIOrHUs. I'e0XpoHONIOruuecKas 1Kasa: S0Hbl, 3pbl,
NEePUObI, STTOXH.

HavanbHble 3Tanbl oprannyeckoit sBostonny. [1osBIeHNE U ABOJIOLNS MEPBHIX KIETOK. DBOJIOLHUS
MeTabonau3ma. Bo3HHMKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH Kak
aHaJIoOT MepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuthl. [IpokapruoTsl U 3YKapHOTHI.
[Tpoucxoxaenue d3ykapuoT (cuMOMOreHe3). OBOJIOLMOHHOE  IPOUCXOXKICHHWE BUPYCOB.
[IpoucxoxkaeHre  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUUU BbICIIUX pacTeHuid. OcHOBHbIE apoMop(do3bl pacTeHHil. Bvixon
pactenuii Ha cymny. [losiBIeHrEe CTOPOBBIX PACTEHU 1 3aBOEBaHHE UMU CyIId. CeMEHHbBIE pACTEHUS.
[TpoucxoxaeHue MBETKOBBIX pacTeHUil. OCHOBHBIE ATaIlbl 3BOJIIOIUH KUBOTHOTO MUpa. OCHOBHBIE
apoMop}o3bl KUBOTHBIX. Berickas ¢payna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIIOB.
[TepBbie XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJIe. DBOIOIMS TO3BOHOUYHBIX. [Ipoucxoxaenue ampuduit
u pentwmid. [IpoucxoxkaeHne MIEKOMUTAIOMMX W mTull. [IpuHnun xiarodeBoro apomopdosa.
OcBoeHHe 0ECTIO3BOHOYHBIMU M TIO3BOHOYHBIMH KUBOTHBIMHU CYIITH.

PazBuTue )xu3HM Ha 3emiie 110 3paM U IEPUOIAM: apXe, TPOTEPO30i, MaIe0301, ME3030i1, KAHHO30M.
OO61as XxapakTeprucTUKa KJIMMaTa ¥ TeoJIorHueckux mpoueccos. [losiBieHne 1 paciiBeT XapaKkTEepHbIX
OpraHu3MoB. YTJieo0pa3oBaHHUE: €0 YCIOBUS U BIMSHHE Ha Ta30BbIi COCTaB aTMOC(HEPHI.



MaccoBble BBIMUPaHUsI — DKOJOTMYECKHE KPU3UCHI Mpouuioro. IIpudnHbBI U ClencTBUS MacCOBBIX
BbIMUpaHUi. COBpEMEHHBIN SKOJIOTHYECKHH KpU3HC, ero ocoOeHHocTH. [Ipobiiema coxpaHeHus
O6unopazHooOpasus Ha 3emIie.

CoBpeMeHHas cucTemMa oprannyeckoro mupa. Ilpuniuns! kiaccupukanuu opranu3mMoB. OCHOBHBIE
CUCTEMATUUYECKUE TPYIIbl OPIaHU3MOB.

JeMmoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. ITactep, U.1. MeunnkoB, A.U. Onapun, . XonaenH,
I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema ombita ®. Peam», «Cxema ombita JI. Ilactepa mo u3yueHHro
camo3apoxkJeHus: ku3Hu», «Cxema ombita C. Mwmepa, I'. HOpu», «Otanbl HeopraHMueckon
sBosOLIMNY, «I'eoxpoHonoruyeckass mkana», «HauanbHble 3Tambl OpPraHUYECKOM 3BOJIOLUNY,
«Cxema oOpa3zoBaHusl DYKapuoT MyTéM cuMmOuoreHnesa», «CucreMa ®)uBOM mpupoas, «CTpoeHue
BUpyca», «Apomopho3bl  pacteHmit», «Punmodure», «OTHOKIETOYHBIE  BOJIOPOCIHY,
«MHoOrokseTouHsle Bonopociny, «Mxu», «Ilanmopotaukn», «I'onoceMeHHble pacTeHus», «Opranbl
I[BETKOBBIX pacTeHUi», «Cxema pa3BUTUS JKUBOTHOTO MHUPa», «APOMOP(O3bI KUBOTHBIX,
«IIpocreitme», «Kumeunononoctuele», «Ilnockue uepBu», «YneHucronorue», «PbIObI,
«3emHOBOIHBIE», «lIpecMmbikatonuecs», «lltunp», «Muexkonuraromue», «Pa3BuTue XKU3HH B
apXeucKkou spe», «Pa3sBuTHe KU3HKU B IPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KU3HM B MAIECO30MCKOU
ape», «PaszBurHe KU3HM B ME3030MCKOM 3pe», «Pa3BuTve >KM3HM B KalHO30MCKOM 3pey,
«CoBpeMeHHasi CUCTEMa OpPraHMYeCKOro MUPay.

ObopynoBanue: repOapuu PacTCHUH PA3IWYHBIX OTJIENOB, KOJUIGKIIMA HACEKOMBIX, BIIa)KHBIC
Ipenaparsl JKUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKLMM HMIJIOKOJKHX, CKEJIETHl MO3BOHOYHBIX
JKUBOTHBIX, dy4ella ITHUL] U 3BEPE, KOJJICKIIUN OKaMEHEJIOCTEH, TIOJE3HBIX UCKOIIAEMbIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas nabGoparopHas pabora «MogenupoBanue onbslToB Muniepa—tOpu no usydeHuro
abMOreHHOI0 CUHTEe3a OPTaHMYECKUX COCTUHEHUH B IEPBUUHON aTMOChepey.

JlaboparopHas pabota «M3ydeHue M oOmHMCaHWE HCKOMAEMBIX OCTAaTKOB JPEBHUX OPraHU3MOB).
[TpakTnueckas pabota «M3yueHre ocoOeHHOCTEN CTPOEHUS pACTEHUM pa3HbIX OTIEIOBY.
[Ipaktuueckas padota «M3yueHne ocoOEHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONoOI0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHME TIPENCTAaBICHUM O IPOMCXOXKIECHUU 4YEJOBEKa. PenuruosHele  BO33pEHUS.
CoBpeMeHHbIE HAYyYHBIE TEOPHH.

CxoncTBO uenoBeKka € KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHHE 4YenoBeKa. CBHIETENbCTBA
CXOJACTBa 4YeJIOBEKa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOP(}OIOrHUecKrue, 3SMOPHOIOrHYECcKUeE,
¢duznonoro-o6MoxuMHUYeCcKue, nopegaeHueckne. OTauums YeloBeka oT KUBOTHBIX. [IpsiMoxoxaeHne
U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra M BTOPOH CHUTHAJIbHOMN
CUCTEMBI.

JBwxymue cuibl ((pakTopbl) aHTpororeHesa: Ouonormueckue, counuaibHble. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTa/IMU aHTpornoreHe3a. Panuue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI) U paHHHE
HOHTHJIBI — OOIIME MPEIKH YeJOBEKOOOpa3HbIX 00€3bsH U JIIOJIeH. ABCTPATONUTEKU — JIBYHOTHE
IIPEAKH JIoel. YenoBeK yMenblil, IEpBbIE U3TOTOBICHUS OpYAul Tpyaa. YenoBek NpsAMOXOoasIni
U TepBbIM BbIXOA JoJed 3a mpeaensl Adpuku. YenoBek reiinenbOeprckuii — oOmuii mpeaok
HEaH/IepTaJIbCKOIO YeJIOBEeKa M YeJoBeKa pa3yMHOro. YeaoBek HeaHAEPTAIbCKHM Kak BUJ JIIOJEi



XOJIOMHOTO KJIMMaTa. YeloBEeK pa3yMHBIM COBPEMEHHOIO THUIIA, JCHUCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamu Adpuku. [laneoreneTuka u najaeoreHOMUKa.

OBOJIIOLMS COBPEMEHHOT0 UesioBeKa. EcTecTBEHHBIN 0TOOP B MOMYJIALUAX YesoBeKa. MyTaloOHHBIN
nporiecc u nonumopusMm. llonmynsuMoHHBIE BOJHBI, JApeid TeHoB, Murpamus u «3PEPEKT
OCHOBATEJISD) B NOIYJISILUSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. Ilonarue o pace. bosbime pacsl: eBponeouHas (eBpasuiickas), aBcTpalo-
HerpouaHas (SKBaTOpHajbHas), MOHIOJOWAHAsA (a3uMaTCKo-aMepuKaHCKas). Bpems u nytu
pacceneHusl 4yeloBeKa IO IlaHeTre. EOUHCTBO 4denoBeueckux pac. HaydHas HECOCTOATENBHOCTB
pacusma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBHUSAM OKpY»Karolled cpensl. BiusHue
reorpaduuecKkoii cpesl U aperida reHoB Ha MOP(OIOTHIO U PU3UOIOTHIO YETIOBEKA.
MexIUCIUIITMHAPHBIE METOBI B (M3MUECKON (OMOJOTUYECKON) aHTPOIOJIOTHH. DBOIIOIIMOHHAS
AQHTPOIOJIOTUSl U MaJICOAHTPOIIONOIHS YEJIOBEUECKUX MOMyJIsiuuil. bruocolnuanbable nccie1oBaHus
IpUPOIBI YenoBeKa. MccinenoBanue KOBOMOUN OMOIOITMYECKOT0 M COIIMATBHOTO B YEIIOBEKE.
JlemoHcTpanuu

[Toptpetsr: Y. {apsun, JI. JIuku, J.4. Porunckuii, M.M. I'epacumos.

Tabnuupl u cxembl: «MeTozbl aHTpOIOIOTUNY, «['0JI0BHON MO3T 4yenoBeka», «HenoBekooOpa3Hble
00e3bsHbI», « CKeeT YeoBeKa U CKeJIeT MHUMIIaH3e», «PyMMEeHThI U aTaBU3MbD», «{BUKYIIHE CHUIIbI
AHTPOIIOreHe3a», «DBOJIIOLUOHHOEAPEBO YEIOBEKA», «ABCTpAJONUTEK», «UenoBeK yMEIblil»,
«YemoBek mnpsaAMoxomsamuin», «llenucockuil uenmoBek» «Heanmepranpuby, «KpoMaHbOHIBD,
«IIpenxu yenoBekay, «ITambl IBOJIIOLNN YETOBEKaY, «Pachl 4eI0BEKay.

O6opyoBaHHe: MyJISDKM OKaMEHEIOCTEH, IPeAMETOB MaTEPUATILHOM KYJIbTYPBI IIPEIKOB YEJIOBEKA,
penpoaykuuu (dotorpaduu) KapTHH C MHQPOJOTHYECKUMH M OHUONEHCKUMH  CHOKEeTaMu
IPOMCXOXKACHUST 4YeJoBeKa, (Gororpaduu HaXOJOK HCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJEeT
4eJI0OBEKa, MOJEIb Yepela 4eloBeKa M depena IIMMIAaH3€, MOJEIb KHCTU 4YEJIOBEKa U KHUCTH
HIMMIIaH3€, MOJEIN TOPCA MIPEIKOB YEIOBEKA.

JlaGopatopHass paborta «M3ydyeHne OCOOEHHOCTEH CTpPOEHHUsS CKelleTa 4YeJOBEeKa, CBS3aHHBIX C
HPSIMOXOKIACHUEM.

[TpakTnueckas pabota «M3yueHne 3K0JI0rM4ecKUX alalTaluil 4eJI0BeKay.

Tema 6. IK0JIOTHSI — HAYKA 0 B3AHMOOTHOIIEHHUSAX OPraHU3MOB U HAJI0OPraHM3MEHHBIX CHCTEM
¢ OKpY:KaIeil cpeaoi

3apoxeHue u pa3BuTHe 3Kojoruu B Tpynax A. I'ymGonbara, K.®. Pynse, H.A. Cesepuona, 3.
I'exkens, A. Tencnu, B.H. Cykauépa. Paszaensl u 3anaun skosnoruu. CBsi3b DKOJIOTUU C JIPYTUMHU
HayKaMH.

Mertonbsl skonoruu. [loneBele HaOmMIOAEHUS. OKCIEPUMEHThl B JKOJOTMU: HPUPOAHBIE U
naboparopHbie. MoaenupoBaHue B SKOJIOTHMH. MOHHUTOPUHI OKpPYXaroIleW Cpenbl: JOKaJbHBIH,
pErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUe SKOJIOTUYECKUX 3HAHWM [JIs 4YeoBeKa. DKOJIOrMYecKOoe MHUPOBO33pEHHE KaK OCHOBa
CBSI3€M 4elloBeYeCTBa ¢ MPUPO0H. POPMUPOBAHUE IKOJIOTUUECKON KYJIbTYPhl M 3KOJIOTHYECKON
IPaMOTHOCTH HAaCEJIEHUS.

JeMoHcTpauun

[Toptpertsr: A. I'ymbonpar, K.@. Pynse, H.A. CeBepuios, 3. ['ekkens, A. Tencnn, B.H. Cykaués.
Tabmuublt u cxembl: «Paznmensl skonorum», «Metoasl skosnorun», «CxemMa MOHHMTOpPUHTA
OKPYXAIOIIEH Cpeab».

JlaboparopHas pabota «M3yueHne MeTo10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl 4 cpefa 00UTAHUSA



Okonoruyeckre (akTopbl M 3aKOHOMEPHOCTH MX JAeicTBus. Kiaccupukaius 3KOIOIMYECKHX
¢dakTopoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpomoreHHsle. OOImMe 3aKOHOMEPHOCTH JEHCTBHS
skosornueckux (akropos. IlpaBuno munumyma (K. Ilmpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak dKonorndeckuid ¢axrtop. JlelcTBHE pa3HBIX yYacCTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKHE TIPYNIbl PACTEHHH M HKMBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posb ceera. dorTonepuoausm.

Temneparypa kak o5Kkojorudeckuil ¢akrtop. [lelictBue Temieparyppl Ha  OpPraHU3MBL.
IToMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE M CTCHOTEPMHBIE OPraHU3MBL.
Brnaxnocts kak skonornveckuil akrop. IIpucrmocobieHuss pacTeHuil K MOJACPKaHUIO BOJHOTO
Oanmanca. Knaccudukanus pacteHuil mo OTHOmIEHHIO K Bone. IlpucnocoOieHus >KMBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl  OOWTaHUST OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs, TIyOMHHAs
HNOJNOYBEHHAs, BHYTpPUOpPraHHW3MeHHas. (DU3UKO-XMMHYECKHME OCOOEHHOCTH cpesl OOUTaHUsA
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckne purmbl. BHemnne u BHyTpeHHHE puTMbl. CyTOYHBIE W TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

Kuznennsie Gpopmbl oprann3moB. [loHsTre 0 xu3HeHHOH (popme. Ku3HeHHBIE HOPMBI PACTCHUN:
JIepeBbsl, KyCTApHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OHOJICTHHE TPaBbl. JKHU3HEHHBIE ()OPMBI
KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3p0ONOHTEL. OCOOCHHOCTH CTPOEHUS B 00pa3a KU3HHU.
buotnyeckue ¢akTopsl. Buapl OMOTHYECKMX B3aMMOJACHCTBHIA: KOHKYPEHLHUS, XHIIHHYECTBO,
cumOuo3 u ero ¢opmsl. [lapasutusm, Koomneparus, MyTyaJin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBus (Tormuueckue, popuyeckue, GpadpUUecKue).
3HayeHne OMOTHMYECKHUX B3aUMOJEHCTBMH JJs CYLIECTBOBAHMS OPraHU3MOB B Cpefie OOUTaHHUS.
[TpyHIMII KOHKYPEHTHOTO UCKJIFOUEHUS.

JemoHcTpanmun

Tabmunpl U cxemsl: «JKojorndeckue (pakTopel», «CBETOBOM CHEKTP», «IKOJOTUUYECKHE TPYIIIbI
YKUBOTHBIX 110 OTHOILLEHHIO K CBETY», « T €MIIOKPOBHBIE )KUBOTHBIEY, « X 0JIOJHOKPOBHBIE )KUBOTHBIE,
«®Dusnonoruyecke ananTaluu >KUBOTHBIX», «Cpenbl oOMTaHUS OpraHu3MoB», «buosornyeckue
puTMBD», «OKusHeHHble (GOpMbI pacTeHui», «Ku3HeHHble (QOpPMBI KUBOTHBIX», «IDKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIeca», « IKOCUCTEMA XBOWHOTO Jeca», «llenu nuranusy, «XHUIHUYECTBOY,
«ITapazutuzm», «Konkypenuusn», «Cumonos», «Kommencanuzm».

Ob6opynoBanue: repbapuu pacTeHUH M KHUBOTHBIX, MPUCHOCOOJIEHHBIX K BIMSHUIO PA3TUYHBIX
HKOJIOTHUECKUX (PaKTOPOB, TepOapuu CBETOIIOOUBBIX, TECHETOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUH,
CBETOJIIOOMBBIE, TEHEIIOONBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJIJIEKIUU
TEIUIOII0OMBBIX, 3MMOCTOMKHMX, MOPO30yCTOMUMBBIX PAacCTEHUH, dyyesla NTULl U 3Bepel, repbdapuu
pacTeHui, OTHOCSIIUXCS K TUrpoduTaMm, kcepoduram, Me3opuTaMm, KOMHATHbIE PACTEHUS JAHHBIX
rpym, KOJJIEKIIUY KUBOTHBIX, OOUTAIOLINX B Pa3HbIX cpefax, repOapuy U KOJUIEKIIMHM PacTeHUH U
KUBOTHBIX, 00J1aJaI0IINX YepTaMH MIPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSM YCIOBUH KU3HH,
repbapuy M KOJUIEKIIMM PACTEHUH W IKUBOTHBIX PA3IMYHBIX KM3HEHHBIX (OpM, KOJUIEKIIMU
KUBOTHBIX, YUACTBYIOIIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOICHCTBHSIX.

JlaGopatopHas paboTa «BeIsiBIeHHE TPUCTIOCOOIEHNU OPTaHM3MOB K BIMSHUIO CBETAY.
JlaGopaTtopHas pabota «BpIsiBIeHHE TPUCITOCOOIEHUH OPTraHU3MOB K BIUSHUIO TEMIIEPATYPHD».
JlaGopaTtopHast paboTa « AHAaTOMHYECKHE OCOOCHHOCTU PACTEHUI U3 pa3HBIX MeCcT ooutanusy. Tema
8. DkoJ10rusl BUI0OB U NOIYJIAHA



OKOJIOTUYECKHE XapaKTepUCTUKU momyisaiuu. llomynsuus kak Ouosjormdeckas cucrema. Poib
HEOJTHOPOJTHOCTH Cpe/ibl, PU3NUIEeCKIX 0aphepoB U 0OCOOESHHOCTEH OMOIOTHH BUIOB B POPMHUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTypbl nomyisiuuil. OCHOBHbIE I10Ka3aTeld MOMYJISLUN: YUCIEHHOCTb,
IUIOTHOCTb, BO3pPAcTHAsI U MOJIOBAast CTPYKTYpa, pOKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpanus.

DKoJIOrM4ecKas CTpyKTypa nonysisauuu. OueHka YuCIeHHOCTH oMy Isuny. JJuHaMuKa Nomy sy 1
e€ perymsauus. buoTMyeckMid MOTEHUMAN MOMYyJSIUUMU. MojaenupoBaHue OWHAMUKHU IOMYJISLUU.
KpuBble pocra wyucineHHoctn mnomyssinud. KpuBble BbpDKHBaHMSA. Perynsiuus YucIE€HHOCTH
HOMYJISIUI: POJb (HaKTOPOB, 3aBUCALINX U HE 3aBUCSIINUX OT IJIOTHOCTU. DKOJIOTUYECKUE CTPATETUU
BUJI0B (1- 1 K-cTparerun).

[TousiTue 06 ’KoNMOTHUECcKON HUIIE BUIA. MecTrooOuTanue. MHOroMepHasi MOJIENb KOJIOTHYECKON
Humm [k M. XarunHcona. Pa3mepsl skosormyeckoid HumM. [loTeHuumanbHas v peain30BaHHAs
HUIIN.

Bun xak cuctema nonyJisnuil. Apeasibl BUJ10B. Buabl U UX )KM3HEHHBIE CTPATETUU. DKOJIOTUYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEICHUS U MUTPALIMI )KUBOTHBIX. BrOJIOrnueckre MHBa3uu 4yKepOoIHbIX BUOB.
JlemoHcTpanuu

IToptper: Ixx.M. XarunHCOH.

Tabmuubl W cXeMbl: «DKOJOTHYECKHE XapaKTePUCTHKH momyisuuu», «lIpocTpancTBenHas
CTpyKTypa mnonyjsuuu», «BospactHble nupaMuisl nonyiasuun», «CKopocTh —3aceneHus
MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3mammu», «Mopenb skojoruueckod Humu JIx.U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlaboparopHnas padota «IIpucnocoOnenust ceMsH pacTeHUN K PacCeICHHUIOY.

Tema 9. Jxo10rns coo0mECTB. IKOJOTHYECKHE CHCTEMBI.

Coob1ecTBa opranu3MoB. brorenos u ero ctpykrypa. CBA31 MeXly OpraHU3MaMu B OMOLIEHO3€.
Oxocucrema kak oTkpbitas cucreMa (A.Jx. Tencnum). dyHkuMOHAIBHBIE OJIOKM OPraHW3MOB B
HKOCHCTEME: MPOYLIEHThI, KOHCYMEHTHI, peyleHTbl. Tpodudeckue ypoBHu. Tpoduueckue nenu u
cetu. Abuotnueckue O10ku 3kocucteM. [louBbl M wibl B 3kocuctemMax. KpyroBopor BemiecTs u
MOTOK SHEPTUH B 3KOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOocHcTeMBl. broMacca U MpoayKiusa. DKOJIOTHYECKHE MUPaMUIbl YUCEl,
O6romacchl U YHEPIuu.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Daykmyayuu. HarpaBieHHbIE
3aKOHOMEpHBIE CMEHBI COOOLIeCTB — cCyKleccuu. IlepBUYHBIE M BTOPUYHBIE CYKLECCHMM M HX
OPUYMHBL.  AHTPONOTE€HHBIE  BO3JAEHCTBUS Ha  cykueccuu. KimmakcHoe — cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.
[IpupoaHbIE DIKOCUCTEMBL. DKOCUCmEMbL 03€P U peK. DKOCUCmEMbl MOPeU U OKeaHOo8. IKOCUCTEeMbl
MYHOp, J1ecos, cmenet, NnycmviHb. AHTPOIOTEHHBIE DKOCHCTEMBI. ATpo3KocHucTEMA. ATpOILIEHO3.
Pasznnuus Mexy aHTpOIIOT€HHBIMH U IPUPOJIHBIMH dKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢uopa u  dayna.
CuHaHTponuU3aus ropoackoil ¢payHsl. buonorndyeckoe u X03siCTBEHHOE 3HAYCHUE arpPOIKOCHCTEM
U ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B 3KocucreMax. Porb
KackaoHoeo aghgexkma u 6ud08-30upuxamopos (Kuoyesvix 6udos) 6 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPruM M BEUIECTB MEXAY CMEXKHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTH
OpPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/IEHCTBUH.



Mexanusmbl 6030eticmeus 3a2pA3HeHUll PA3HbIX MUN0E HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM  YPOGHAX,  OCHOBbL  IKONOSUYECKO20  HOPMUPOBAHU
aHmponocenno2o 6osoelicmsus. MeToJoI0oruss MOHUTOPUHIA E€CTECTBEHHBIX U aHTPOIIOTE€HHBIX
HKOCHUCTEM.

JeMoHCcTpanyuu

[Toptpet: A.Jx. Tencnu.

Tabmuupl u  cxembl: «CTpykTypa OuHOLEHO3a», «DKOCHUCTEMa IIMPOKOJIMCTBEHHOIO Jiecay,
«JKocucTeMa XBOMHOro Jseca», «@DyHKUHMOHAJIbHBIE TIPYIIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemn nurtaHus (macTOuIIHAs, JAETPUTHAsN)»,
«OKOJOTHYEeCKasi MHUpaMHa YUCel», «IDKOJOTHUECKas Mupamujaa OMOMacchl», «IKOJOTHYECKas
nupamuaa sHeprun», «O0pazoBanue Oonota», «llepBuunas cykuneccus», «BoccranoBienue ieca
nocje noxapa», «9KocucreMma o3zepa», «ArpoueHos», «KpyroBopoT BelIeCTB U MOTOK YHEPIUU B
arpoueHose», «IIpumepsl ypbo3akocuctemy.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, Yydena NTHIl U 3Bepei, repoapuu
KYJIbTYPHBIX U AUKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJIENIb IKOCUCTEMBI.

Ilpakmuueckas paboma «VI3yyeHue u onucaHue ypoo3KOCHUCTEMbD».

Jlabopamopnas paboma «V3yuenue pazHOOOpa3us MEIKUX MOYBEHHBIX YJIEHUCTOHOTUX B Pa3HBIX
HKOCUCTEMAX.

DKckypcusi « IKCKypersi B THTMYHBIN OnoreonieHo3 (B 1yOpaBy, Oepe3HsK, eIbHHUK, Ha CyXO0I0JIbHBIN
WJIM TOMMEHHBIN JIYT, 03€PO, O0JI0TO)».

OKcKypeust « JKCKypeus B arpo3KocucTeMy (Ha MoJie iU B TEIUNIMYHOE X0391CTBO)».

Tema 10. buocdepa — riaodanbHas IKocUcTEMA

buocdepa — obuiennanerapHas o0ojiouka 3eMid, Te CYLIECTBYeT WIM CYLIECTBOBAJIa >KU3Hb.
PasButne npeacrasnenuii o 6uochepe B Tpynax 3. 3rocca. Yuenue B.W. BepHanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. JKuoe BeriecTBo 61Mochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH  cymliecTBOBaHUs Ouocdeprl. OcobeHHOCTH OHOchepbl Kak —TI00abHON
sKocHCcTeMBI. JlnHaMudeckoe paBHoBecHe B Onochepe. KpyroBopoTsl BemiecTB 1 OMOreoXuMUYecKue
UK (Yriiepoja, a3ota). PutMuunocTs siBneHuit B onocdepe. 3oHabHOCTh Onocdepsl. [lonsitue o
6romMe. OCHOBHBIE OMOMBI CYIIIU: TyH/Ipa, XBOMHBIE JIeca, CMEIIaHHbIE U IIHPOKOJIUCTBEHHBIE JIeca,
CTENH, CaBaHHBI, yCTHIHU, TPOIMYECKHE JIECa, BHICOKOTOpbs. KimmMaT, pacCTUTENbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIH.

CrpykTypa W (QYHKUUS XHUBBIX CHCTEM, OLIEHKa HMX PECypCHOro NOTEHIMada U OHOChEepHBIX
(byHKIHH.

JeMmoHcTpanmun

[Toptpetsr: B.W. Bepnanckuit, 3. 3rocc.

Tabmune! u cxemsl: «I'eocheprl 3emnn», «KpyroBopot a3ora B npupoze», «Kpyrosopor yrieponaa B
npupone», «Kpyrosopot kucinopoaa B npupojae», «KpyroBopor Boabl B NpHupoae», «OCHOBHBIE
ouombl cymm», «Knumatmyeckue mosica 3emum», «TyHmapay, «Tairay, «CMemaHHBIN Jiecy,
«[IInpokonucTBeHHBIN Jec», «Ctenb», «CaBanHa», «IlycTbiHay, « Tponuueckuii gecy.
Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTMYeCKHe KpPU3UCHl M MX NpUYMHBL. Bo3neilicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenpl. OXpaHa BO3ayXxa. 3arpsi3HEHWE BOJHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymienune noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue kiinMara.



AHTpPONOTr€HHOE BO3/ICUCTBUE HAa PACTUTEIbHBIA M KMBOTHBIA MuUp. OXpaHa pacTUTEIbHOTO H
KUBOTHOTO MUpa. OCHOBHBIC MPUHIHUITEI OXpaHbl Tpupoabl. KpacHsie kauru. Ocobo oxpaHsembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl U 300JI0THYECKUE TTAPKH.
OcCHOBHBIE NPHUHLHUIIBI YCTOWYMBOIO pa3BUTHsI YEIOBEYECTBA M IpUpPOAbL. ParuoHanbHOE
MPHUPOJIONIONB30BAHUE M COXpaHEHHWE OWOoNormueckoro pasHooOpaszus 3emum.  OOmue
3aKOHOMEPHOCTH TJ100aJIbHBIX SKOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Uca U
€ro BEpOSITHBIE ITOCIIEACTBUS.
Pa3BuTre METOIOB MOHUTOPHHIA pa3BUTUS OINACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmvie
uccnedosanusi nepexooa K pecypcocbepezarowell U  KOHKYDEHMOCHOCOOHOU  dHepeemuxe.
buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvhvie uHGOpMayuoHHble CUCTEMDL,
obecneyusaroujue 00CMyn K UHGOpMAyuu o COCMOSHUIO OMOENbHbIX 8U008 U IKocucmem. OCHOBbL
9Kopeaburumayuy dKocucmem u cnocobog 60pvbvl ¢ Ouonosgpedxcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.
JlemoHcTpanuu
Tabmuipl U cxembl: «3arps3HeHue atmocdepbl», «3arps3HeHue ruapochepsr», «3arps3HeHue
nouBb», «llapHukoBblii 3pdex», «Ocobo oxpaHseMble NPUPOAHBIE TEPPUTOPUN», «Moaenu
YIPaBISIEMOTO MUPA.
O6opynoBanue: Gororpaduu OXpaHSIEMbIX PacTeHUU W KUBOTHBIX KpacHoW kHurm Poccuiickoit
®enepaunn, KpacHoOW KHUTH peEroHa.
4. MIIIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBHIET'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATHBI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHSI OOYYaIOIIMMHUCA MPOrpamm
cpeaHero odmiero 0opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.
B cTpyKType TUYHOCTHBIX pe3yabTaTOB OCBOEHUS MPOTPAMMBbI 0 OUOJIOTHH BbIICTICHBI CIIEAYIONINE
COCTAaBISIIOLIME: OCO3HAHUE OOYYAIOUUMUCS POCCHICKOW TpaXTAHCKOM HISHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUI0, HATMYMEe MOTHUBALIUM K
00y4eHHI0 OMOJIOTHH, IeJIEHANIPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEXKAECHUN JINYHOCTU Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEH M UICTOPUUYECKUX TPATUIIANA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTH U
CIIOCOOHOCTh 00YyYarOLIUXCs PYKOBOACTBOBATHCSA B CBOEH JIEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, TPUCYIIUMU CHCTeME OWOJIOTMYECKOTO 00pa3oBaHUs, HAJIMYWE MPABOCO3HAHUSA
HKOJIOTMYECKOM KYIbTYphI, CHOCOOHOCTH CTaBUTH L€ U CTPOUTH KU3HEHHBIC TJIAHBI.
JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS IPOrPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE Y4eOHOM U
BOCIIUTATEIbHOM  JEATENBbHOCTM B  COOTBETCTBUM C  TPAJAULHMOHHBIMH  POCCHUHCKUMH
COITMOKYJIbTYPHBIMH, WUCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHSATHIMH B
oOuiecTBe MpaBWIaMM W HOPMaMu IIOBEJIEHUS M CIIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HAHUS,
CaMOBOCTIUTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIIMH JIMYHOCTH, MATPUOTH3MA H
YBOXEHUSI K 3aKOHY W TPABOMNOPSAKY, UEIOBEKY TpyJa W CTapIIeMy ITOKOJIEHHIO, B3aUMHOTO
yBaKEHHUSI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIIUSIM MHOTOHAIIMOHATBHOTO
Hapoza Poccuiickon denepaunn, NpUpOAE U OKPYKAIOLIEH cpeie.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA Yy4eOHOTro mpeameTa «bUOMOTHS» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTpEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlW, TO3UTUBHBIX BHYTPEHHUX yOeXKIEeHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIICKOro 0o0lIecTBa, paclIMpeHne KU3HEHHOTO
OTIbITA U ONBITA JESATENILHOCTH B MPOLIECCE peaTu3allii OCHOBHBIX HAaNpaBJIEHUI BOCIUTATEIbHOMN
JeSITEIbHOCTH, B TOM YHUCIIE B YACTHU:



1) rpa:knaHcKoOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAKTAHCKOHN MO3UITUU 00YIAOIIEr0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO YICHA
POCCHIICKOTO O0IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MTPaB M 00sI3aHHOCTEH, YBaOXKCHHE 3aKOHA U TTPABOIIOPSIKA;
TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEIHHOCTH MIPHU CO3/ITAaHUH YUEOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX M MO3HABATENIbHBIX 3a]1a4, BBIMOJIHEHUH OHOJIOTHYECKHX SKCIEPUMEHTOB; CIIOCOOHOCTH
OTIpeeIIATh COOCTBEHHYIO MMO3UIIMIO IO OTHOIICHHUIO K SBJICHUSM COBPEMEHHON KU3HU U O0BSACHATH
e€;

YMEHHE YUUTHIBATh B CBOMX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JTIOACH
C pa3HBIMU YOSXKICHUSIMH, KyJIbTYPHBIMH [IEHHOCTSIMH U COIIMATILHBIM IOJIOKCHUEM;

TOTOBHOCTBH K COTPYTHUYECTBY B ITPOIIECCE COBMECTHOTO BHITIONHEHUS YICOHBIX, [TO3HABATEIHHBIX U
WCCJICIOBATEIILCKUX 33724, YBAKUTECILHOTO OTHOIICHUSI K MHEHHUIO OIIIOHEHTOB TIpU 00CYKIEHUN
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COICPIKAHNUS,

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKON MICHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepes, PoauHol, ropaocTu 3a cBOM kpaii, cBoro Ponuny, cBoit
SI3BIK U KYJBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K TPUPOAHOMY HACJICAUIO U TAMSATHUKAM IIPUPOJIbI, JOCTHXKEeHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ] POCCHUMCKHUX YUYEHBIX B CTAHOBJCHUE U pa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HaYeHHsI OMOJIOTHH B IO3HAHUHU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIOBEKAa U COBPEMEHHOT'O
00I111eCTBA;

uzeiHas yoe:xxI€HHOCTh, TOTOBHOCTh K CIIyXeHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 32 €ro
cyn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYyXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICHh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM, CO3JAaHUI0O CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEW CEMEIHOMN KU3HU B COOTBETCTBHUHU C TPATUIUSAMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKITFOUAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOT'O TBOPUECTBA,
CIopTa, Tpy/ia, OOLIECTBEHHBIX OTHOIICHUH;

MOHUMAaHNE YMOITMOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHHE TPOSBISITH KadecTBa
TBOPUYECKOH IMYHOCTH;

5) ¢usuyeckoro BocnuTaHHAA, (POPMHUPOBAHHUS KYJHTYPHI 3A0POBbS M IMOLHMOHAIBLHOIO
Os1aromosyqust:

MOHMMAaHWE W peaju3alusi 3J0poBOro U Oe3omacHoro oOpasza KHU3HU (3I0pOBOE THTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPaBWJI W HOPM, COATaHCHPOBAHHBIN PEXUM3AHATHH M OTIBIXA,
perymnsipHas puzndecKasi akTUBHOCTB), O€PEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSI
K cOOCTBEHHOMY (DH3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;



IOHUMaHHUE IIEHHOCTU MpPaBWJl MHIUBUAYAJBHOIO M KOJUJIEKTMBHOIO O€30MacHOTO IMOBEICHHS B
CUTYAIMSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHME MOCIEACTBUI 1 HETIPUATHS BPEIHBIX MPUBbIUEK (YIIOTPEOICHHS aJIKOTO0JIsl, HAPKOTHUKOB,
KypEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPy 10JI00HE;

TFOTOBHOCTh K AaKTMBHOHM J€STEIbHOCTH TEXHOJIOIMYECKOW M COLMAIbHOW HAINPaBIE€HHOCTH,
CHOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOJIHATH TaKyIO JESTEIbHOCTD;
UHTEpEC K pa3IMuHbIM cepam pohecCHOHATLHON 1A TeIbHOCTH, YMEHUE COBEPIATh OCO3HAHHBIN
BEIOOD Oymymieii mpoecCuu 1 peain30BhIBaTH COOCTBCHHBIC )KU3HEHHBIE TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K IPUPO/Ie KaK HCTOYHHKY KU3HU Ha 3emiie, OCHOBE e
CYLIECTBOBaHMS;

HOBBIILIEHUE YPOBHS IKOJOTMUECKON KyJIbTYpbl: IPUOOPETEHHUE OMNbITA MJIAHUPOBAHUS IOCTYIIKOB U
OLIEHKU MX BO3MOXHBIX IIOCIEICTBUI JJIs1 OKpY’Karollel cpe/ibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pelieHus;

CHOCOOHOCTh HCIIOJIB30BaTh NMPHOOpETaeMble MPH HM3YYCHWH OWOJIOTUM 3HAHUS W YMEHUS TIpU
pemeHn mpodeM, CBA3aHHBIX C PAMOHAIBHBIM MPHPOIONOIG30BaHIEM (COOIOICHHE TPaBUII
MOBEJICHUS B IPUPOJIE, HAIIPABJIEHHBIX Ha COXPAaHEHUE PAaBHOBECHSI B SKOCUCTEMAX, OXpaHy BHUJIOB,
IKOCHCTEeM, OrOochepsl);

aKTUBHOE HENpUATHE JIEHCTBUH, NMPUHOCALIMX Bpel OKpYyXawlleil NpupoaHO cpene, ymeHue
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS PEAIPUHUMAEMBIX JIEHCTBUNA U
IpeoTBPALIATh UX;

HaJINYMEe Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, S9KOJIOTHYECKOM KYJIBTYpPBI, ONbITA IEATEIbHOCTH
HKOJIOTUYECKOM HANpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBAaTbCS HMH B I103HaBaTeJbHOMH,
KOMMYHHUKAaTHBHOH U COLIMAIBHON MPAKTHKE, TOTOBHOCTH K YYaCTHIO B TIPAKTHYECKOH IATEIEHOCTH
HKOJIOTMYECKOI HANpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHON NpaKTHUKU, OCHOBAHHOI'O Ha JAMANOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MecTa B MOJUKYJIBTYPHOM MUDE;

COBEpPILEHCTBOBAHUE S3bIKOBOM M YUTATENbCKOM KYJIbTYPHI KaK CpEICTBA B3aUMOJEHCTBUS MEXKIY
JIOABMHU U MO3HAHUS MHUPA; MOHMMaHUE creur(uku OMOJIOrMM Kak HayKd, OCO3HaHMs €€ pojH B
(GOpMHUPOBAHNUN PALIMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUM LIEJIOCTHOrO MpECTaBIeHUs 00
OKpYXaloIleM MHpE KaK O €JUHCTBE NMPUPOIbI, YeJIOBEKa U OOIIECTBA, B MO3HAHWU HPUPOJHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOEeXKIAEHHOCTh B 3HAYUMOCTU OHMOJIOTHU JJIi COBPEMEHHOM NMBHIM3ALMU: 0OecreyeHus HOBOTrO
YPOBHSI Pa3BUTUS MEIMIIMHBI, CO3JaHHUE IMEPCIEKTUBHBIX OMOTEXHOJOTMH, CIOCOOHBIX pelaTh
pecypcHble TpoOJeMbl pa3BUTUS 4YEJIOBEYECTBA, IOMCKAa IyTeH BbIXOJAa U3 TII0OATBHBIX
HKOJIOTHUECKUX IMpoOsieM U oOecrieyeHHs Mmepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTD B MOTYYEHUH OMOJOTUYECKUX 3HAHUM B LIEJISX MOBBILIEHUS OOIIEeH KYIbTYpPHI,
€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIMOHAJIBHOW TPaMOTHOCTH
oOyuaromuxcsi, GopMUpyeMoi Ipy U3y4eHUHU OHOJIOTHH;



IOHUMAaHHE CYIIHOCTH METO/0B IMO3HAHMs, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IMOJyYyaeMble 3HAHUS Ul aHalIu3a U OOBSCHEHHUS SIBICHHH OKPY’KAIOIIEro MHpa U
NPOUCXOSAIINX B HEM U3MEHEHU, YMEHHE /IelaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha OCHOBE HAYYHBIX
(aKTOB M MUMEIOLINXCS TAHHBIX C IIEITBI0 TOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJIS pelieHHus MpoOieM B
peabHbIX KU3HEHHBIX CUTYyallUsX;

OCO3HaHME IIEHHOCTHM HAy4YHOH JEATeNbHOCTH, TIOTOBHOCTb OCYLIECTBISATh IPOECKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHUBHULYaJIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEIPEpHIBHOMY OOpa30BaHUIO M caMOOOpa30BAHUIO, K aKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHHUH 1O OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSAMHU.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpeamera «bronorus» BKIIOYAIOT: 3HAYUMBbIE
Ui (OPMHUPOBAHUS MHPOBO33PEHHS] OOYYAIOIIMXCS MEXKIUCIHUILTUHAPHBIE (MEXKIIPEIMETHBIC)
oO11eHayyHble MOHATHUS, OTPAXKAIOIINE LEITOCTHOCTh HAYYHOM KapTHHBI MUPA U CIIELU(UKY METOI0B
IO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX (BEIIECTBO, SHEprHs, sIBIEHHE, IpoLece,
cucTeMa, Hay4HbId (DakT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIEeI0BaHMUE,
HaOJroleHue, M3MEpeHHe, SKCIEpUMEHT U JApYyrue); yHHUBepcallbHble YydeOHbIE AEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKATHBHBIC, pETrYyJSTHBHBIC), oOecneunBaiomme (OpMHPOBAHUE
(YHKIIMOHAJIBHOW TI'PAMOTHOCTH U COLMAJIBbHOM KOMIETEHLUUH OOYyYarolUXCs; CIHOCOOHOCTh
00y4aroluXCcsl UCII0JIb30BaTh OCBOEHHBIE MEXIHUCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUA U
yHUBEpCcaJbHble yueOHBbIE JEHCTBUS B MO3HABATEIbHOM M colMalibHOM mpakTuke. B pesynbrate
U3y4YeHHUss OHMOJIOTMM Ha YPOBHE CpeaHero oobumiero obOpa3oBaHus y oOydaromierocs OyayT
chopMHpOBaHbl I103HABAaTEJIbHbIC YHHUBEpCaJbHblE Yy4yeOHble JACUCTBUS, KOMMYHHUKATHUBHBIE
yHHMBEpCalibHble y4eOHbIe JIE€HCTBMS, pEryJSITUBHbIE YHHMBEpCAJbHbIE YydeOHbIE JI€HCTBHUA,
COBMECTHAs JEATEIBHOCTD.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NeliCTBUS

Ba3oBble Joruyeckue geiicTBus:

CaMOCTOSTENLHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh POOJIEMY, PaCCMAaTPUBATh €€ BCECTOPOHHE;
UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaiau3a, CHUHTE3a,
CpaBHEHMsI, KJIacCU(PUKAIUU, 000011IeHNs ), pACKPbIBATh CMBICII OMOJIOrMUECKUX MOHATUH (BBIAEIATh
UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATh CBS3U C JPYTUMH IMOHATHIMH);

OINPEACIIATh LENHU JEATENBHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUHM HUX JOCTHIKEHUS, COOTHOCHUTH
pE3YyJIBTAThl JEATEIBHOCTH € IOCTABIEHHBIMHU LIENSMH;

UCIIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS U1l 00bsICHEHUS (DAKTOB U SIBIICHUH KUBON MPUPO/IBI;
CTPOUTh JIOTMUECKHUE pacCyXIeHus (MHAYKTUBHbBIE, NEAYKTHBHBIE, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKIJIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IEJIbHBIE CPE/ICTBA JJISl IPECTABIICHUS CYIECTBEHHBIX CBSI3€H U OTHOIICHUMN
B U3y4YaeMbIX OHMOJIOIMYECKHX OOBEKTax, a TAaKKe MPOTUBOPEUMI PA3HOrO pOJa, BBIIBICHHBIX B
Pa3INYHBIX HHPOPMALMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIaH pEIHICHUS NPOOJEeMbl ¢ YYETOM aHalIM3a HMEIOIIMXCS MaTepHAbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESTENBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh
PHUCKU NOCTIEACTBUN JESTENbHOCTH;

KOOPJMHHUPOBATH U BBIMIOJIHATH paOdOTY B YCIOBUSAX PEAILHOT0, BUPTYAIbHOIO0 U KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBUS,



pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

ba3soBble ucciieoBare/ibCKue 1eMCTBUA:

BIIQJICTh HAaBBIKAMU Y4YeOHO-HCCIIEOBATEIbCKOM M TPOEKTHOM JESITeITbHOCTH, HAaBBIKAMU
paspemieHusi MpooieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOHMCKY METOJIOB
pELICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS,

MCIOJIb30BATh PA3JIMYHbIC BUbI I€ATEIHLHOCTH MO MOJYYEHUIO0 HOBOTO 3HAHUS, €T0 UHTEPIIPETAIUH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYallUAX, B TOM YHCIE MPU CO3TAaHUHU YUEOHBIX U
COLIMAJIbHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIH THUI MBILIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHSATUSMU U METOJaMU;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTEILHOMN JEATEILHOCTH U KU3HEHHBIX
CUTyallusiX; BBUIBIATH MPUUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJlH3UpOBaTh 3a/layy, BBIJIBUTATb
TUTIOTE3y €€ pEIIeHMs, HAaXOJUTh apryMEHTHI ISl JOKA3aTelbCTBA CBOMX YTBEPXKIACHUH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TONYYCHHBIE B XOJ€ PEIICHUS 3aJa4yd Pe3yJbTaTbl, KPUTUYECKU OIEHUBATH HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISITh  IICJICHANPABIICHHBI TOUCK TEpEeHOca CpEeACTB W CIOCOOOB JICUCTBUS B
poQECCHOHATIBHYIO CPEAy;

YMETh MEPEHOCHUTH 3HAHHUSA B MIO3HABATEIBHYIO U MIPAKTUYECKYIO 00JIaCTU KUZHEACSITCIILHOCTH;
yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEU, MpEAaratb OPUTHHAIbHBIE MOAXOJbI U PELICHUs, CTAaBUTh MPOOJIEMbI U
3aJa4u, JOIYCKAIOLINE albTEPHATUBHBIC PEIICHUS.

PaGora ¢ undopmanmeii:

OpUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX HHPOpMAIMH (TeKcTe y4eOHOro mocoOus, HaydHO-
MOMYJISIPHOM JTUTEpaType, OMOJOTHYECKHX CJIOBapsAX M CIPABOYHMKAX, KOMIBIOTEPHBIX Oazax
JIaHHbIX, B HTEepHETE), aHaTu3upoBaTh WH(OOPMAIIUIO PA3IMYHBIX BUJIOB U (POPM TIPEACTABICHHUS,
KPUTUYECKH OIEHUBATh €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTH;

(bopMyITUPOBaTh 3aMPOCHl U IPUMEHATH PA3JIMYHbIE METOBI MPU TIOUCKE U 0TOOpE OMOTOTUUYECKON
nHpopmaiuu, HeoOX0AUMMOM TSI BBIMTOJHEHUST yIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJNB30BaHUS  HMH(DPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTUH,
COBEPILEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BHIOMpaTh ONTUMANbHYIO (POpMY MpeacTaBiIeHHS OHOIOTHYECKON WHGpOpMaIuu
(cxembl, rpaduKy, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJIH30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ OMOIOTHYecKO MH(POpPMAIIUECH:
MPUMEHATh XUMHUYECKHEe, (PU3HUYECKHE M MaTeMaTHUYeCKHe 3HAKH W CUMBOJBIL, (OPMYJIBI,
ab0peBHWaTypy, HOMEHKIATypy, WCIOIB30BaTh W TIPEOOPA30BBIBATH 3HAKOBO-CHMBOJIHYECKHE
Cpe/ICTBa HATJISTHOCTH;

BJIQJICTh HABBIKAMHU DPACIO3HABAHMS M 3aIlIUTHI WHQPOpMAIMK, WUHPOPMAIMOHHONW 0€30macHOCTH
JUYHOCTH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicCTBUS

Oo0menne:

OCYIIECTBIISAITh KOMMYHHMKAIIUU BO BCeX c(epax KU3HM, aKTUBHO y4YacTBOBATh B JHAJIOTE WIIH
JIMCKYCCHH TIO CYIIECTBY 00CYK/1aeéMOM TeMbI (YMEHHE 3a7aBaTh BOIIPOCHI, BRICKA3bIBATh CYKICHUS
OTHOCHUTEIIGHO BBITIOJHEHUS TpejiaraéMoi 3aJadd, yYWTHIBaTh WHTEPEChl M COTJIACOBAHHOCTH
MO3UIIMA JIPYTUX YYaCTHUKOB JHAOra WIM JUCKYCCHH), paclio3HaBaTh HEBEpOATbHBIE CpPEICTBA



oOLIeH!s, MOHUMATh 3HAaYEHHE COLMATbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX
CUTYyaIMii, YMETh CMATYATh KOH(IMKTHI U BECTH NEPETOBOPHI;

BJIAJICTh PA3IMYHBIMH croco0amMu OOLICHHS W B3aUMOCHCTBUS, NMOHMMAaTh HAMEPEHUS IPYTrHX
JrOeH, MPOSBIATH YBAKUTEIBHOE OTHOLICHHE K COOCCETHHMKY M B KOPPEKTHOW Qopme
(bopMyaHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.
CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAWBUIyalIbHOW pabOThl IPU pelIeHUun
Ounonoruuecko mpobsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHHUS TPYIIOBBIX (opM
B3aMMOJENCTBYS NIPU pELIEHUH y4eOHOU 3a/1auH;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX IEUCTBUI € YUETOM OOILMX HHTEPECOB U BO3MOXHOCTEN
Ka)KJIOTO WICHA KOJUUICKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUSA IO €€
JOCTH>KEHUIO: COCTaBIIATh IUIaH JEHCTBUM, paclpedesiiarTh POJd C YYETOM MHEHHMM yYaCTHUKOB,
00Cy’XJ1aTh pe3yIbTaThl COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHMKA KOMAaHJIbl B OOIIMN pe3ylabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C TIO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKOU
3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYalUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUS

Camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBJICHHS MPOOJIEM M UX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYyalHsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBBIE U CMBICTIOBbIE YCTAHOBKH B CBOMX JIEHCTBHSIX
Y IIOCTYTIKaX 110 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYIKAOIIHX;
CaMOCTOSITENIbHO OCYILECTBISATh O3HABATENbHYIO AESTEIbHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U
(dopMynpoBaTh COOCTBEHHBIE 33]1a4H B 00pa30BaTEIbHOM JEATEIbHOCTH U )KU3HEHHBIX CUTYaLIUsX;
CaMOCTOSITENIbHO COCTABJIATh IUJIaH pEIIEHUsT MpoOJeMbl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILIEHHE; OLIEHUBATh
NPUOOPETEHHBIN OIIBIT;

C1oco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOH IPYAULIMN B pa3HbIX 00JIaCTAX 3HAHUH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
pE3yJIBTATOB LIEIAM;

BJIAJICTh HaBBIKAMHU I[IO3HABATENbHON pediaeKcuu Kak OCO3HAaHUS COBEpIIAEMBIX JCUCTBUH U
MBICIUTENIBHBIX MPOLECCOB, X PE3yJIbTATOB M OCHOBAHMMU, UCIOIB30BATH MPUEMBI pedIeKCHH A
OLICHKH CUTYaIl1H, BHIOOPA BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

IlpuHnsiTue cedst U APyrux:



MPUHUMATH ceOsl, MOHNUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB JIESITEIbHOCTH;

[IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEeJIOBEKA.

HPEJIMETHBIE PE3YJIbTATHBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS coepxkaHus yueOHoro npeameta «buonorus» Ha yrimyOiaéHHOM
ypOBHE OPHUEHTHPOBAHbI Ha oOecrieueHre NpopmiIbHOro o0yueHus: oOydaromuxcs ouonoruu. OHu
BKJIIOUAIOT: crienupuyeckue Al OMOJOTMU HayyHbIe 3HAHMS, YMEHHUS U CHOCOOBI AEUCTBUI IO
OCBOEGHUIO, HHTEPIIPETALNU U TPEOOPA30BAHUIO 3HAHUMA, BUBI I€ATEIHHOCTH 110 MOJTYYEHHIO HOBBIX
3HAHWHA U WX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAK)KE B PCAbHBIX KU3HEHHBIX CUTYaIlUsX.
IIpenMeTrHbie pe3ysibTaThl NPEACTABIEHBI IO TOJAM U3YyUYCHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonmorus» B 10 kiacce TOJIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUA O MeCT€ U pOJIM OUOJIOTMM B CHUCTEME ECTECTBEHHBIX HAayK, B
(bopMUPOBAHNUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MMO3HAHUHU 3aKOHOB MPHUPOJBI U PEIICHUN
npo0iieM paIoHaIbHOTO MPUPOONONIB30BAHUS, O BKIIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTrMYECKUX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOIOJATAIOIINE
OMOJIOTMYECKHUE TEPMUHBI W TMOHATUS (KU3HB, KIJIETKA, OpPraHu3M, METa0OJM3M, T'OMEOCTa3,
CaMOPETYJISIHS, CaMOBOCIPOU3BECHUE, HACIEACTBEHHOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kiaerounas teopus T. [lIsanna, M. lIneitnena, P. BupxoBa, xpomocoMHas
Teopusi HacineacTBeHHOCTH T. Moprana), yuenus (H.W. BaBunoBa — o neHTpax MHOrooopasus u
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOPa3Usi MOTOMKOB MEPBOrO MOKOJICHHUS,
pacIIeIUIEHHs], YUCTOTHI F'aMET, HE3aBUCUMOT0 HacienoBaHus . MeHens,, TOMOJIOTHYECKHUX PSAJIOB
B HacyeqCTBeHHOU n3MenunBoctu H.W. BaBuioBa), mpuHIUIBEL (KOMILUIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMHU HAy4YHOTO TIO3HAHMS, HCIOJIB3YEMBIX B OHOJIOTHYECKHX
MCCJIEIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHIE, SKCTICPUMEHT);

YMEHHUE BBIJIENATh CYUIECTBEHHBIE TMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U 3BYKApHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJE OakTepui, rpubOB, PACTCHH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB M CHCTEM OPraHOB PAcCTEHH, >KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB >KM3HEAEATEIbHOCTH, MPOTEKAOIINX B OpraHU3MaxX pacTeHUM, )KUBOTHBIX M YEJIOBEKA,
OMOJIOTHYECKHUX TPOIECCOB: 0OMEHa BemecTB (MeTadoIn3M), MpeBpalleHUs YHEPTUH, OpOKEeHHUS,
aBTOTPO(HOTO U TeTepPOTPO(HOTO TUIIOB MHUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, ’MOpuoreHe3a, MoCTIMOPHOHATIBHOTO Pa3BUTHS, PAa3MHOKEHUS, WHIUBUAYATHHOTO
pa3BUTHs Opranrn3Ma (OHTOTE€HEe3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCca, UCKYCCTBEHHOT'O 0TOOPA;
YMEHHE YCTaHABIIMBATh B3aMMOCBSI3H MEXIYy OpPraHOMAAMH KIETKH U UX (QYHKIHUSIMHU, CTPOSHUEM
KJIETOK Pa3HbIX TKaHEW W WX (YHKIHUSIMHU, MEXKIYy OpraHaMH U CUCTEMaMU OpPTaHOB Yy PAaCTCHHH,
KUBOTHBIX M YeJIOBEKA U WX (QYHKIHMSIMH, MEXIY CUCTEMaMH OPTaHOB W MX (YHKIUSIMH, MEXKIY
sTamamMu oOMeHa BEIIeCTB, ITallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB, dTallaMu
YMOPUOHAIILHOTO PA3BUTHUS, TECHOTUIIOM U ()eHOTUTIOM, (PEHOTUTIOM U (haKTOpaMH Cpebl OOUTAHUS;
YMEHHUE BBISIBISTh OTIMUUTEIbHBIE TPU3HAKHU KUBBIX CUCTEM, B TOM UHCJIE€ PACTEHUM, )KUBOTHBIX U
YeJI0BEKa;

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE AapTyMEHTBI, OHWOJOTUYECKYIO TEPMHUHOJIOTHIO H
CHMBOJIMKY ISl JOKa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIII;



yMEHHE peuiaTb OMOJOTMYECKHE 3aJayd, BBIBISATb HPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCIIEyeMbIMH OMOJIOTHYECKUMH IPOIECCAaMU M SBJICHHUSMH, J€IaTh BBIBOJABI M MPOTHO3BI HA
OCHOBaHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE U MPaKTHYECKUEe paboThl, COOM0IaTh MpaBWiIa MpH padore ¢
y4eOHBIM U JTab0opaTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIBHBIMU CPECTBAMU, (OPMYIUPYSI 1IEITb
UCCJIEIOBAHMsI, aHATTU3UPOBATh MOJyUYEHHBIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

yYMEHHE y4acTBOBaTh B yUEOHO-UCCIIEOBATEILCKON paboTe M0 OMOJIOTUH, SKOJIOTHH U MEAUIIMHE,
pPOBOAMMON Ha 0a3e IIKOJbHBIX HAayYHBIX OOILIECTB, U MYyOJUYHO MPEICTABISTH IOTYYCHHbBIE
pe3ybTaThl HA YYEHUYECKUX KOH()EPEHIIUX;

YMEHHE OLICHUBATh JTUYECKHE ACIEKTHl COBPEMEHHBIX HCCIEAOBAaHMA B 00JACTH OWOJOTHH U
MEAMLMHBI (KJIOHUPOBAHUE, UICKYCCTBEHHOE OIJIOIOTBOPEHUE, HAIIPABIECHHOE U3MEHEHUE TeHOMA U
CO3/IaHUE TPAHCTEHHBIX OPraHMW3MOB); YMEHHE OCYLIECTBJISATH OCO3HAHHBIH BBIOOp Oyayien
pohecCHOHANBLHOM 1eATEIbHOCTH B 00JIaCTH OMOJIOTHH, METUIIUHBI, OMOTEXHOJIOT UK, BETEPUHAPUH,
CEJIbCKOTO XO3SiICTBa, MUIIEBOW MPOMBIIUIEHHOCTH, YIayOlsiTh MO3HABaTeNbHBIN HHTEpeC,
HAIPaBIICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYMOIIEH mpodeccuun U MPOAOKEHUE
OMOJOTHYECKOr0 O0pa3oBaHMsI B OPraHM3AlMSIX CpPEJHEro Mpo(ecCHOHAIBHOTO U BBICIIETO
o0Opa3oBaHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» B 11 KJacce TOJIKHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U pOJIM OUOJIOTMM B CUCTEME ECTECTBEHHBIX HayK, B
dbopMUPOBaHNUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B TO3HAHUH 3aKOHOB MTPUPO/IbI
U PELICHUH SKOJOTUYECKHUX MPOOJIeM YelIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB PALIMOHAIBHOTO
MPUPOIONOIL30BaHUsl, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MpHpoje, OOLIECTBY,
4eJIOBEKY, O BKJIJIe POCCUHCKUX U 3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIaJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET OINpeJIeIeHUs] U TIOHUMaHKe
CYLIHOCTH OCHOBOIOJAralouX OHOJIOrMYEeCKUX TEPMHHOB U MOHATHH (BUA, 3KOCHCTEMA,
o6uocdepa), Ouonorudeckue Teopuu (dBomronMoHHass Teopusi Y. JlapBuHa, CHHTETUYECKAs] TEOPUSI
sBosroiun ), yaenust (A.H. CeBepiioBa — o myTsx W HampaiieHusix 3Bostounn, B.W. Bepnanckoro —
0 Ouocdepe), 3akoHbI (reHeTHUYecKOoro paBHoBecust JIk. Xapau u B. BaitnOepra, 3aposbiiieBoro
cxonctea K.M. bapa), npasuna (Munumyma lO. JIubuxa, sKonorndeckoil mUpaMuabl SHEPTUM),
runotessl (runore3a «mupa PHK» V. I'unbepta);

YMEHHUE BJaJIeTh OCHOBHBIMHM METOJIaMH HAYYHOT'O IO3HAHUS, UCIOJIb3YEeMBbIMU B OMOJIOIMYECKHX
UCCIICIOBAaHUAX JKUBBIX OOBEKTOB M DKOCUCTeM (ONHMCaHUE, HW3MEpeHue, HabIIoJeHuE,
HKCIIEPUMEHT), CIIOCOOAMU BBISIBIIEHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

YMEHHE BBLICIATh CYLIECTBEHHbIE NMPU3HAKH: BHJIOB, OMOTEOIEHO30B, 3KOCHUCTEM M Ouocdepsl,
CTaOUITM3UPYIOIIETO, JBUKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOIO O0TOOpPA, ayuIoNaTpUYEcKOro u
CUMIATPUYECKOT0 BUI000pa30BaHus, BIUSHUS ABMKYIIUX CHJI HBOJIIOLIUY HAa TeHO(OH ] OMYJISIIIUH,
NPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHMs, YepelOoBaHMs HaNpaBICHUH 3BOJIONMNH,
KpyroBOpOTa BELIECTB U IIOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHaBIUBATh B3aUMOCBS3M MEXJYy IPOLECCAMU HBOJIONHUM, IBIKYIIUMH CHUJIAMU
AHTPOIIOTe€He3a, KOMIOHEHTAMU Pa3IMYHBIX SKOCHCTEM M MPHUCIIOCOOICHUSAMHU K HUM OpTaHU3MOB;
YMEHHE BBISBIATh OTIIMUUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, NMPUCIIOCOOIEHHOCTh BUIOB K Cpelie
oOuTaHus, abMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3€H OpraHU3MOB B
c000111eCTBaX, aHTPOMOT€HHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH;



YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OWOJIOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIUKY [UISl JOKa3aTelbCTBA POACTBA OPraHM3MOB PA3HBIXCUCTEMATHUECKUX TPYIII,
B3aMIMOCBSI3M OPTraHU3MOB M CpEIbl OOMTAaHMS, €IMHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTHU
COXPAaHEHHUS MHOTOOOpa3usi BUJOB M DKOCHCTEM KakK YCIIOBUS COCYIIECTBOBAHHS MPUPOILI U
4eJI0BEUECTBA;

yMEHHE peuiaTb OMOJOTHYeCKHe 3aJayd, BBIIBISATH NPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCJIETyeMbIMU OMOJIOTHUYECKUMHU IPOLIECCAaMU U SIBJICHHUSIMH, J€JIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3yIbTaTOB;

yYMEHHE BBINOJHATH JTa0OPAaTOpHbIE U MpaKTUYECKHUEe paboThl, COONIOAATh MpaBuUiia Mpu padbote ¢
y4eOHBIM U JTA00PaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, IPOBEPSITh MX IKCTIEPUMEHTATLHBIME CPECTBAMU, (DOPMYIHPYSI 1IEITh
UCCJIEI0BAHMS, AHAJIU3UPOBATH MOJYUYEHHBIE PE3YJIbTATHI U JCJIaTh BHIBO/IBI,

YMEHHE y4acTBOBATh B YUEOHO-UCCIIEOBATEILCKON paboTe 0 OMOJIOTUY, SKOJIOTHH U MEAHIINHE,
MpPOBOAMMON Ha 0a3e IIKONBHBIX HAayYHBIX OOIIECTB, U MYyOIUYHO MPEICTABISATH IMOTYYCHHbBIE
pe3yNbTaThl HA YYEHUYECKNX KOH(PEPEHIINAX;

yYMEHHE OIICHUBATh TUIIOTE3bl K TEOPUU O IPOUCXOXKICHUH JKU3HH, YETIOBEKA U YEJIOBEYECKHX Pac, O
MpUYMHAX, TOCIEACTBUIX U crioco0ax MmpeAoTBpalleHus rodaabHbIX U3MEHEHHH B Ouocdepe;
YMEHHE OCYIIECTBISITh OCO3HAHHBIN BEIOODP OymyIiel mpodecCHOHALHOM IeATEIBHOCTH B 001aCTH
OMOJIOTHH, OKOJOTHUH, TPUPOJIOIOJIB30BAHUSA, MEAUIMHBI, OHOTEXHOJIOTHH, IICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SKCTBA, MHINEBON MPOMBINIUICHHOCTH, YIIyOJSTh IMO3HABATEIBHBIN
WHTEpPEC, HANPABJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH MPOPECCHH U MPOJIOJDKEHUE
OMOJOTHYEeCKOr0 O0pa3oBaHMsI B OpraHM3alMsIX CpPeJHEero Mpo(ecCHOHAbHOTO U BBICIIETO
obOpasoBaHwUs.



5. TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne ni/m HaumeHnoBaHue TeM y4eOHOIro npeamera KoimuecTBo DJIeKTpOoHHbIe (LM (ppoBbIE)
4acoB o0pa3oBaTe/IbHbIE Pecypchl
1 Tema «buosiorus kaxk Hayka» 1 http://www.sbio.info
https://vk.com/school.interneturok
www.bio.lseptember.ru
2 Tewma «OKuBble CHCTEMBI U UX U3YYECHHE» 2 https://vk.com/school.interneturok
www.bio.1lseptember.ru
3 Tema «buonorust KIeTkm» 2 https://vk.com/school.interneturok
www.bio.lseptember.ru
4 Tema «Xumudeckas OpraHu3anus KICTKU 10 http://www.shio.info
5 Tema «CtpoeHne u PYHKITUU KICTKH 8 http://www.sbio.info
6 Tema «OOMeEH BeLIECTB U NPEBpAIlEHUE SHEPTUU B KIETKE) 9 https://vk.com/school.interneturok
7 Tema «HacnenctBennast nHGOpMaIys ¥ peaausanus e€ B KICTKE» 9 www.bio.1september.ru
8 Tema «Ku3HEHHBIN UK KIETKW 6 http://www.sbio.info
9 Tema «CtpoeHue U QyHKIMH OPraHU3MOBY 17 https://vk.com/school.interneturok
10 Tema «Pa3MHOKeHHE U pa3BUTHE OPraHU3MOBY 8 www.bio.1september.ru
11 Tema «['eHeTHKa — HayKa O HACJIEICTBEHHOCTH ¥ N3MEHUYMBOCTH OPTaHH3MOBY 2 http://www.sbio.info
12 Tema «3aKkOHOMEPHOCTH HACIEICTBCHHOCTHY 10 https://vk.com/school.interneturok
13 Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTHY 6 www.bio.1september.ru
14 Tema «I'eHeTHKa YeIOBEKa» 3 http://www.sbio.info
15 Tema «Cenexius OpraHu3MOBY 4 https://vk.com/school.interneturok
16 Tema «bnoTeXHOJIOTHS M CHHTETHYECKAsT OMOIOTHS) 4 www.bio.1lseptember.ru
17 Peseps 1
Htoro 102
11 KJIACC
Ne ni/m HaumeHnoBaHue pa3aeioB M TeM y4eOHOI0 peaMeTa KosmuectBo DJIeKTpOHHbIe (LM (ppOoBbIE)
Jacos o0pa3oBaTe/ibHbIE PeCYpPChI
1 Tema «3apoxaeHre U pa3BUTUE IBOTIOIMOHHBIX MTPEICTABICHHUI B OMOJIOTHI ) 4 http://www.sbio.info



http://www.sbio.info/
https://vk.com/school.interneturok
https://vk.com/school.interneturok
https://vk.com/school.interneturok
http://www.sbio.info/
http://www.sbio.info/
https://vk.com/school.interneturok
http://www.sbio.info/
https://vk.com/school.interneturok
http://www.sbio.info/
https://vk.com/school.interneturok
http://www.sbio.info/
https://vk.com/school.interneturok
http://www.sbio.info/

2 Tema «MHKpO3BOIIOLMS U €€ PE3YIIbTAThD) 14 https://vk.com/school.interneturok
3 Tema «Makpo3Bostouus 1 €€ pe3yabTaThl» 6 www.bio.1september.ru
4 Tema «lIpoucxoxieHre u pa3BUTHE XKU3HU Ha 3eMiie» 15 http://www.sbio.info
5 Tema «IIpoucxosKacHHE YeT0BEKAa — aHTPOIIOTCHES) 10 https://vk.com/school.interneturok
6 Tema «3Jkosorus — Hayka 0 B3aMMOOTHOIICHHUSIX OPIaHU3MOB U HAJOPTaHU3MEHHBIX 3 www.bio.1september.ru

CHUCTEM C OKPY’KAIOLIEH CpEeIon»
7 Tema «Opranusmel 1 cpesia OOUTaHUS 9 http://www.sbio.info
8 Tema «OK010THs BUJIOB U MOMYJISIIHI 9 https://vk.com/school.interneturok
9 Tema «Dkosorust cooOIeCTB. DKOIOTHUECKUE CUCTEMBI 12 www.bio.1lseptember.ru
10 Tema «buocdepa — riaobdasibHast IKOCHCTEMAY 6 http://www.sbio.info
11 Tema «YenoBek u OKpyxk aromias cpea» 6 https://vk.com/school.interneturok
12 Peszepr 8

Hroro 102



https://vk.com/school.interneturok
http://www.sbio.info/
https://vk.com/school.interneturok
http://www.sbio.info/
https://vk.com/school.interneturok
http://www.sbio.info/
https://vk.com/school.interneturok

6. YYHEBHO-METOANYECKOE OBECIHEYHEHHUE OBPA30OBATEJIBHOT'O IMTPOLECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPHUAJIBI IJI1 YYEHUKA

buonorus. 10 kmace : yaeOHUK 7151 001Ie00pa30BaTENbHBIX YUPEKACHUN : YTITyOIEHHBINH yPOBEHB /

[B.B. [Taceunuk u ap.] ; mox pexa. B.B. [Naceunuka. — 2-e u3a. — M. : IIpocsemenue, 2020. — 336 c. :

ui. — (JIuaus xu3Hm).

buonorus. 11 kmacc : yaeOHHK Jy1si 00111€00pa30BaTeIbHBIX YUPESKICHUN : YITyOaE€HHBIN YpOBEHD /

[B.B. Ilaceunuk u ap.] ; mox pexn. B.B. Ilaceunuka. — 2-e u3a. — M. : IIpocsemenue, 2020. — 320 c. :

wi. — (JIuaus sxu3HM).

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

buonorwus. [loypounsie pa3padorku. 10-11 xmaccsl : yaeOHOe mocodue ajist 001meodpa3oBaTeIbHBIX

yupexaeHuit : yriayonénusiii yposens / B.B. Ilaceunuk, I'.I'. IlIBenos, T.M. Edumosna ; oz pen.

B.B. Ilaceunuka. — M. : Ilpocsemenue, 2017. — 267 c. — (JIunus xu3nu). buonorus. Paboune

nporpammsl. [IpenmeTrHast tuHus yueOHUKOB «JIuaus sxu3am». 10-11 kiacesl : yue6HOe mocodue s

0011e00pa3oBaTeIbHbIX yUpexkaeHul : yrmyonénusiii yposens / B.B. [Taceunuk, I'.I". IlIBenos, T.M.

Edumosa ; mox pen. B.B. I[Taceunuka. — M. : [Ipocsemenne, 2017. — 202 c. : v

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HUHTEPHET-pecypcsl

«Emunas komreknus [udpossix O6pazoBarensHbIXx PecypcoB» (Habop muppOBBIX pPecypcoB K
yueOnukam siuann [Tonomapesoi M.H.) (http://schoolcollection.edu.ru/),
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-4ddd-0f6b
5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (o Conuny).

www.bio.1september.ru—  rasera  «buosorus» -mpuiokeHne k- «l CCHTSOPS».
http://bio.1september.ru/urok/ - Matepuasnsl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CailT,

Obutn omyOnMKoBaHbl B rasere "buonorus". ABropamu caiiTa mpojenaHa Oojplnas paboTa TO
CHCTEMAaTH3UPOBAHUIO TA3€THBIX CTAaTeH ¢ y4ETOM IIKOJIBHOM Y4eOHOW MPOrpaMMBbI MO MPEIMETY
"buonorus".

WWW.bio.nature.ru — HayuHbie HOBOCTH OHOJIOTHH.

www.edios.ru — Diaoc — EHTP AUCTAHIIMOHHOTO 00pa30BaHusl.

www.km.ru/education - yueOHbIe MaTepHaibl U coBapH Ha caiite « Kupumut u Medoauii».
http://ebio.ru/ - DnexrponHsIii yueOHHK «bronorus». CoaepKHUT Bee pa3aesbl OHOIOruu: OOTaHHKY,
300JI0THI0, aHATOMUIO U (PU3HOJIOTHIO YEIOBEKa, OCHOBBI IUTOJIOTUH M T€HETHUKHU, YBOJTIOINOHHYIO
TEOPUI0 M IKOJOTHI0. MOXeT OBITh PEeKOMEHJOBAaH YYaIlUMCS IJISi CaMOCTOSTEIBHOW PabOTHI.
http://www.drofa.ru — Karanor usnarenscrsa «JIpoda».

Www.bionet.nsc.ru — MHCTUTYT UTOJIOTHH U TCHETHKH.

CBoOonHass ~ oOmienocTynmHass ~ MYJbTUSI3bIYHAs —~ yHUBEpcajbHash  MHTEPHETIHUMKIIONENNS,
peanu3oBaHHas Ha npuHIMIaXx Buku - www.ru.wikipedia.org.

http://it-n.ru — ceTb TBOpUYECKHUX yUUTEIICH.

http://www.medicherb.ru/ - nexapcTBeHHBIC pacTeHHS.

http://lekrast.ru/ - nekapcTBeHHBIE pacTeHUS.

http://www.flowers.bitrix.ru/catalog/default.asp? - KJaccuukarop pacTeHHH.
http://www.floralworld.ru/ - mup pacrenuii.

http://homeflowers.ru/ - komHaTHBIE pacTeHUSI.

http://www.floranimal.ru/index.php - FLORANIMAL - pactenust 1 >KHBOTHbIE.

http://gribe.ru/ - rpu6sI.

http://plant.geoman.ru/ - ;xu3Hb pacTCHHIA.


http://schoolcollection.edu.ru/
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-4ddd-0f6b

http://www.plantarium.ru/ - OTIPEICITUTEIND pacTEHHIA.
http://www.ecosystema.ru/04materials/ventana/index.htm - OTIpeIeIUTENb pacTeHuii.
http://biolka.narod.ru/botan.html - Goranuka.

http:///cgi-bin/index.pl?idr=704 — Bogopocnu. http://biouroki.ru/ - ypoku 6uonoruu.
http://iplants.ru/ - komHaTHBIE pacTeHUSI.

http:///cgi-bin/index.pl?idr=709 — mamopoTHuKH.

http://www.flower-design.ru/ - 3eJIEHbBIE Hneu TUTS JIoMa.
http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html - JMIIAHHHAKH.
http://gimn6.ru/sites/kids/belkina/index.htm - 0oTaHHKa. TpassL
http://www.megabook.ru/Rubricator.asp?RNode=3851 - [[BETKOBBIC pacTeHusl.
http://lecocommunity.ru/rb.php?flag=2  subj=11 m=3 - pacrenus Kpacnoii = Kuuru.

http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxwu.

http://medgrasses.ru/ - sHIMKIONE ¥ JTEKAPCTBEHHBIX PACTCHUH.

http://bio.1september.ru/ - snekrpoHHas Bepcus xypHaia buosorus.

http://tea.volny.edu/index.php - gaii.

Www.bionet.nsc.ru — MHCTUTYT UTOJIOTHH ¥ TCHETHKH.

CBoOogHass ~ oOmieOCTymHAss ~ MYJbTUSA3bIYHAS ~ YHHMBEPCAIbHAs  MHTCPHETIHIUKIONEIHS,
peann3oBaHHas Ha MpUHIUIAX Buku - www.ru.wikipedia.org.

http://it-n.ru — ceTb TBOpYECKHUX yUUTEIICH.

WWW.ZZFU.COM — 3aI10BE/IHbIC 30HBI

http://bird.geoman.ru/ - TIture.

http://invertebrates.geoman.ru/ - Hacekomsie.

http://animal.geoman.ru/ - )KusoTHsle.

http://fish.geoman.ru/ - Peios1. http://

www.gbmt.ru/ - T'ocynapcrennsiii buonornueckuii myseir uMm. K. A. TumupsizeBa. BuptyasnbHbie
aKCcKypcuu: JKHBOTHBIE B MU(ax U JiereH1ax, JKuBoTHble-cTpouTent, 3adoTta o moroMcTBe, OnacHsie
#uBOTHbIE. [{npoBbie Konuu GpoHaa My3es MOTYT ObITh MCIOJIb30BAaHbI B KAUECTBE WILIIOCTPALIUN
Ha YpOKax M PEKOMEHJIOBaHBI Ul CAMOCTOSTEIbHOH pabOThI MPH U3YyYCHUH MHpa >KUBOTHBIX.
http://www.moscowzoo.ru/ - MockoBCKHit 300mapK.

http://www.paleo.ru/museum/ - TTageoHTOMOrHYESCKHUIT My3€ii.

http://zmmu.msu.ru/ - 3oonoruueckuii Mmy3eit MOCKOBCKOTO YHUBEPCHUTETA.

http://iceage.ru/ - My3eii-teatp «Hari e IHUKOBBII TEPHOI.

www.zooclub.by — moprtan o fOManIHUX KUBOTHBIX.

7. KPUTEPUU OLHIEHUBAHUA
Kpurtepun u HOpMbI OLICHKH 32 YCTHBIHN OTBET.

Otmerka "S" craBuTCs, €CINM YYEHUK:

1.IToka3bIBaeT riry00OKOE U MOJIHOE 3HAaHUE U TOHUMaHUe BCEro MPOrpaMMHOI0 MaTepHana; MoJIHOe
[IOHUMAHUE CYLIHOCTH pPAacCMaTpPUBAEMbIX IOHATHH, SBJICHHW M 3aKOHOMEPHOCTEH, TEOpHiA,
B3aUMOCBS3EH.

2.YMeeT COCTaBUTh IOJHBIM M IPABWIBHBII OTBET HA OCHOBE M3YyUEHHOIO MaTepuaia; BBIICIATH
IJIABHBIE MTOJIOKEHHSI, CAMOCTOSITEIBHO MOITBEPK/IAaTh OTBET KOHKPETHBIMU NpUMepaMH, (pakramu;
CaMOCTOSITENIbBHO M apryMEHTHpPOBAHO JeJlaTh aHaliu3, 000OIEeHUs, BBIBOJbI; yCTaHABIUBATh
MEXIIPEIMETHBIE CBSI3U U BHYTPUIIPEAMETHBIE CBSI3U, TBOPYECKH IIPUMEHATH NOJIyYCHHbIE 3HAHHUS B
HE3HAaKOMOI CUTyalluu; MOCIeI0BaTeNbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO U3JIaraTh
y4eOHBII MaTepuan. YMeeT COCTaBIsATh OTBET B JIOTUYECKOW IIOCIEIOBAaTEIbHOCTH C



UCIOJIb30BAaHUEM IPUHATON TEPMUHOJIOTUH; JeIaTh COOCTBEHHBIE BBIBOJBI. MOXET IIPU OTBETE HE
MOBTOPSATH JTOCIOBHO TEKCT Y4eOHHMKA; U3JIaraTh, MaTepuall JIUTEPATYPHBIM S3BIKOM; MPABHIBHO U
00CTOSITENILHO OTBEYATh Ha JOMOJIHUTEIbHBIE BOIPOCH YUUTENS; CAMOCTOSTENIBHO U PALIMOHAIIBHO
UCTOJIb30BaTh HAIVIAJHBIE IOCOOMS, CIpPAaBOYHBIE MaTepUalbl, Y4YeOHHMK, JOMOJHHUTEIbHYIO
JIUTEPATYPY.

3. CaMOCTOATENbHO, YBEPEHHO M 0€30IMO0YHO NPUMEHSIET IOJIyYEHHbIE 3HAHUSA B PELICHUU
npo0bjgeM Ha TBOPUECKOM YpPOBHE; JOIycKaeT He 0ojiee OJHOro HenouéTa, KOTOPBIA JIETKO
UCIpaBIEeT IO TPeOOBAHUIO YUMUTENSd; MMEET HEoOXOIUMble HaBBIKM PAabOTHl ¢ Ipubopamu,
yepTeKkaMu, cXxeMaMH, rpadukaMu, KapTaMu, COITyTCTBYIOIMMU OTBETY; 3alIUCH, COIIPOBOXKIAIOIIHE
OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

Otmertka "4" craBUTCS, €CIIN YUEHUK:

1. IToka3bIBaeT 3HaHUS BCErO U3YUEHHOI'O IPOrpaMMHOro Marepuaia. J[aét moJiHbIi U paBUIIbHBIN
OTBET Ha OCHOBE H3YYEHHBIX TEOpUH; JOMYCKaeT HEe3HAuUTeNbHBbIC OMIMOKM W HEJO0YETHl NpU
BOCIIPOU3BEICHUH M3YYEHHOr0 MaTepHasa, HeOObINe HETOYHOCTH NP UCIIOJIb30BAaHUM HAy4HBIX
TEPMUHOB WM B BBIBOJAX, 0000IIeHUAX M3 HaOmoneHuil. Marepuan usnaraer B onpenenéHHON
JIOTMYECKOM MOCIIe10BaTEIbHOCTH, IIPH 3TOM JIONTYCKAET OHY HErpyOyo OoIMOKY Ui He 0oJiee 1By X
HE/104€TOB, KOTOPBIE MOXKET UCIIPABUTH CAMOCTOATENBHO IPU TPEOOBAHUM MJIU HEOOJIBIION TOMOIIH
IpenojaBaTesis; NOATBEP)KIAET OTBET KOHKPETHBIMH IpPUMEPAMU; IpaBWIbHO OTBEYAET Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BBIJIEISTH [J1aBHbIE [TOJIOKEHUS B U3yUYEHHOM MaTepualie; Ha OCHOBAHUU
(baxTOB M MpUMEPOB 0000IATH, 1€TATh BEIBOBI. Y CTAHABIMBATH BHYTPUIIPEAMETHBIC CBS3H. MOXKET
IPUMEHSTh [TOJyYSHHbIE 3HAHUS Ha IIPAKTUKE B BUAOM3MEHEHHOM CUTyallK, COOJI0JaTh OCHOBHBIE
IIPaBWJIa KyJIbTYPbl YCTHOM PEYH; UCII0JIB30BATH IPU OTBETE HAYYHBIE TEPMUHBI.

3. He oOnamaer 10CTaTOYHBIM HABBIKOM paOOThI CO CIPABOYHON JIMTEpaTypoil, y4eOHUKOM,
NEPBOMCTOUYHUKOM (IPAaBHIIBHO OPUEHTUPYETCSI, HO pa0OTaeT MEAJICHHO).

Otmertka "3" craBuTCS, €CIIU YUYEHUK

1. VYcBauBaeT OCHOBHOE COJEpXKaHHME Y4YeOHOro Marepuana, HO HMeeT MpoOesbl, He
HPENSITCTBYIOLINE NalbHENIIIEMY YCBOCHHIO POrPAMMHOI0 MaTepuaa.

2. N3naraer marepuan ¢pparMeHTapHO, HE BCETJa MOCIEI0BaTeNIbHO; OKa3bIBAET HEJOCTATOUHYIO
c(OpMUPOBAHHOCTh OTAEIBHBIX 3HAHUN U YMEHMH; c1ab0 apryMeHTUpPYET BBIBOABI U 0000IIEHNUS,
JIOITyCKaeT OIMMOKHU MpU UX (HOPMYITUPOBKE; HE UCIOIB3YET B KAUECTBE J0KA3aTEIbCTBA BBIBOJBI U
000011eHus U3 HAOII0IEHUH, ONBITOB MIIM JIONYCKAaeT OMIMOKU MPH UX U3JI0KEHUH; JaéT HEUETKHE
ONpENEIEHUS IIOHATUH.

3. UcnbIThIBaET 3aTpy/AHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOIUMBIX JJIS peIlIeHHs 3aa4 Pa3TUYHbIX
TUIOB, MPAKTUYECKUX 3a/JaHUN; NMPU OOBSICHEHMH KOHKPETHBIX SIBJIEHUH Ha OCHOBE TEOPHH H
3aKOHOB; OTBEYAET HEIMOJHO Ha BOINPOCHI YUYUTENS WU BOCIPOM3BOAMUT COJAEPKAHHUE TEKCTa
y4eOHHUKa, HO HEJJOCTaTOYHO TOHUMAET OT/IETIbHBIE MOJI0XKEHHS, UMEIONINE BaXKHOE 3HAUEHHE B ’TOM
TEKCTe, I0IycKasi OJJHY-BE TpyOble OINOKH.

Otmertka "2" craBUTCS, €CIIN YUEHUK:

1. He ycBauBaeT u He pacKpbIBa€T OCHOBHOE COJEpPKAHUE MaTepuaa; HE 3HACT U HE IIOHMMAET
3HAUUTENBHYIO 4acTh IIPOrPaMMHOI0 MaTepHalla B IIPEJeNax MOCTABIECHHBIX BOIIPOCOB; HE JIENAcT
BBIBOJIOB U 000O0IIEHUI.

2. Nmeer cmabo chopMupoBaHHBIE W HETONHBIC 3HAHHS, HE YMEET MPUMEHATh MX IMPH PEHICHUU
KOHKPETHBIX BOIIPOCOB, 33/1a4, 3a/IaHUii 10 00pasily.

3. Ilpu oTBere Ha OJUH BOIPOC JOMycKaeT Ooyiee NBYX IpyObIX OHIMOOK, KOTOPbIE HE MOXKET
UCIPABUTh JAKE MPH MOMOIIY YUUTES.



4. Her oTBera.
KpuTtepun u HOpMBbI OLlEHKU 3HAHUI M YMEHHUIT 00y4aIOUIUXCH 32 CAMOCTOSITeJILHbIE
NUChbMEHHbIe H KOHTPOJIbHBbIE PA0OTHI
OTtmMmeTKa «5» CTaBUTCS, €CITU YUCHHUK:
1. BemounnsieT paboty 0e3 ommrboK u /uian/ JomycKaeT He 60s1ee 0JJHOTO HelouéTa.
2. Coburoiaet KyJnbTypy MUCbMEHHOM pedH; npaBuia 0hopMIIeHHS MUCbMEHHbBIX paboT.
OtrMeTKa «4» CTaBUTCS, €CIIU YUYECHHUK:
1. BeimonHseT MUChbMEHHYIO pabOTy MOJHOCTBIO, HO JIOMYCKAaeT B Hel He Oosiee OJHON HerpyOoit
OIMOKHU ¥ OJJHOTO Hepou€Ta U /uin/ He 0osiee IBYX HETOYETOB.
2. Cobmiomaer KyJIbTypy HMUCBMEHHOW peud, npaBuia O(OPMIICHHS MUCBMEHHBIX pabOT, HO -
JOITyCKaeT HeOOIbIIINe TIOMAaPKU TIPH BEJICHUU 3aITUCCH.
OtmeTtka «3» CTaBUTCS, €CIIU YUCHHUK:
1. [TpaBWIJIBHO BBITIOHSIET HE MEHEE MTOJIOBUHBI PAOOTHI.
2. Jomyckaer He Ooiyiee ABYX TpyObIX OIIMOOK, WM HE Oojiee OJHOM rpyOOM, OfHON Herpyooi
OIIMOKHU U OJTHOTO HelouéTa, Uiy He Oosiee TpEX HErpyObIX OMMOOK, M OJIHOM HerpyOol omuOKu
U TpEX HEOUETOB, UK MPU OTCYTCTBUH OMIMOOK, HO MPU HAIUYUH MSITH HEAOUYETOB.
3. JlomyckaeT HE3HAYMTEIbHOE HECOOIOJCHHE OCHOBHBIX HOPM KYJBTYpbl MUCHMEHHOW pedu,
paBMI OPOPMIICHUS MUCHMEHHBIX PadoT.
OTtMeTKa «2)» CTaBUTCS, €CITU YUCHHUK:
1. [TpaBWJIBHO BBIMIOJTHSIECT MEHEE IMOJIOBUHBI ITMCBMEHHOH paOOTHI.
2. JlomyCKaeT YuCiIo OIMMUOOK M HEJOUYETOB, MPEBOCXOAIICE HOPMY, IMPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA OTMeTKa "3".
3. JlommyckaeT 3HauuTeIbHOE HECOOII0ICHHE OCHOBHBIX HOPM KYJIbTYPbl MUCbMEHHON peuu, MpaBUil
ohopMIICHHS TUCHbMEHHBIX PaboOT.
4. Her otBera.
Kputepuu u HOpMBbI OLIEHKHU 3HAHUI ¥ yMeHHUIi 00y4arouIUXcs 32 MPpaKTHYeCKHe U
JadopaTopHbie padoThI
OTMeTKa «5» CTaBUTCS, ECIIU:
1. TlpaBuIbHON CaMOCTOSTENBHO OMpPEIENSICT Ielb JaHHBIX PadOT; BBIMOIHSET padOTy B IMOJTHOM
00BEME ¢ coOII0IeHNEM HE0OX0IUMOH ' TOCIIEI0BATEIbHOCTH ITPOBEIEHUS OIBITOB, U3MEPEHHH.
2. CaMOCTOSTENbHO, PAllMOHAIILHO BHIOMpAET M TOTOBHUT MAJISl BBIMOTHEHHS paboT HEoOXoammoe
0o0opyA0oBaHKe; TPOBOAUT JaHHBIE PabOThl B YCIOBUAX, 00ECIEUMBAIOUINX MONyueHHuEe Hanbolee
TOYHBIX PE3yJIbTaTOB.
3. I'paMOTHO, JOTMYHO OMMCHIBAET XOJ NPAKTHUECKUX (J1abopaTOpHBIX) padoT, MPaBUIBHO
(dbopMyJIpyeT BBIBOJBI; TOYHO M aKKYPATHO BBITIONHSET BCE 3aIMCH, TaOIHUIIBI, PUCYHKH, YSPTEKH,
rpaduKu, BEIYUCICHUS.
4. TlposBisieT OpraHU3allMOHHO-TPYIOBBIC YMEHHS: IOJCPKUBACT YUCTOTY pabOdYero Mecra,
MOPSIIOK Ha CTOJIe, IKOHOMHO PACcXOayeT MaTepualbl; COOIOIAET MpaBuiia TEXHUKH O€30MaCHOCTH
TIPH BBITIOJTHEHUH PadoT.
OtmeTKka «4» CTaBUTCS, €CITU YUCHHUK:
1. BeInosiHseT MpakTHIECKYo (T1a00paTopHyI0) paboTy MOJIHOCTHIO B COOTBETCTBUHU C TPEOOBAHUSIMU
IpHU OIEHUBAHUU Pe3yJbTaTOB Ha "5'", HO JOMycKaeT B BBIUMCICHHSX, U3MEPEHHUSX BA — TpPH
He0uéTa WM OJTHY HETpyOyIo OIMMOKY W OJTUH HEAOUET.
2. ITpu opopmiiennn paboT JAOMYyCKAeT HETOYHOCTH B OMMCAHUU XOJa JIEHCTBUM; Je/IaeT HETIOTHBIC
BBIBO/JIbI ITPU 00OOIICHUH.
OT1meTrka «3» CTaBUTCS, €CIIU YUCHUK:



1. IIpaBuibHO BBITIONIHAET paboTy He MeHee, ueM Ha 50%, ofHako 00BEM BBITTOJIHEHHOM 4acTH TaKOB,
YTO MO3BOJISIET MOJYYUTh BEPHBIE PE3yJIbTAThl M CACTIATh BHIBOJIBI IO OCHOBHBIM, IPHHIUTHATIEHBIM
Ba)XHBIM 3aJ1a4aM paOOTHL.

2. TlopOupaer oOopynoBaHUE, MaTepHall, HAUMHAET PabOTy C TMOMOIIBIO YUYHTENs, WIA B XOJE
NPOBEICHUS U3MEPEHUH, BHIYUCICHUH, HAOIIONEHUH OIyCKaeT OMHMOKH, HETOYHO (OPMYIHPYET
BBIBOJbI, 000011IEHNS.

3. IlpoBoauT paboTy B HEPAIIMOHAIBHBIX YCIOBHSX, YTO MPUBOIUT K MOJYYEHHIO PE3yJbTAaTOB C
OOJIBIIMMY MTOTPEIIHOCTSIMU; WIIM B OTYETE JIOIyCKAeT B OOIIEH CIIOHOCTH He Oosee IByX OMIMOOK
(B 3amUCSX YUCEN, PE3YIbTATOB U3MEPEHUH, BEIYUCICHNH, COCTaBICHUN TpadruKoB, TaOIHII, CXeM U
T.J1.), HC IMEIOLIHX [T JaHHOK pabOoThl NPUHIUIAATBHOTO 3HAYEHHUS, HO TIOBJIHSBIINX HA Pe3yJIbTaT
BBITTOJIHEHHUSL.

4. Jlomyckaer rpyOyio OmMOKY B XOJ€ BBIIIOJHEHUS Pa0OTHI: B OOBSICHEHHH, B O(DOPMIICHUH, B
COOJIIOJICHNH TPaBUJI TEXHUKHA OE30MaCHOCTH, KOTOPYIO YUEHHKH CIIPaBIseT MO TPeOOBAHUIO
YUUTEJISL.

Otmerka "2" craBuTCS, €CIIN YUEHUK:

1. He onpexensieT caMOCTOSITENBHO LENb pabOThl, HE MOXKET 0€3 IMOMOIIYM yYUTENs MOATOTOBUTH
COOTBETCTBYIOIIIEEe 000PYI0BAaHHE; BBIIOJIHAECT pabOTy HE MOTHOCTHIO, U 00BbEM BBIIIOJTHEHHOH 4acTh
HE MO03BOJISIET C/IeNIaTh MPABUIILHBIC BHIBOJIBI.

2. Jlomyckaer naBe M Oosiee TpyOble OMMOKH B X0za€ paboT, KOTOpHIE HE MOXKET HCIPABUTH MO
TpeOOBaHUIO TIEIarora; WK MPOU3BOUT U3MEPEHUS, BBIYUCIICHNUS, HAOIIOICHHSI HEBEPHO.

3. Her oTBera.

['pyObIMH CYUTAIOTCS OUITUOKHU:

- HE3HAHHE OMPE/ICICHUS OCHOBHBIX NMOHATHH, 3aKOHOB, IIPaBUJI, OCHOBHBIX IOJIOXKEHUH, TCOPHH,
He3HaHue (GopMyJl, OOLIETPUHATHIX CHUMBOJIOB OOO3HAYEHUN BEIMYMH, €AMHUIl UX H3MEPEHUs,
HaMEHOBAaHWUM 3TUX CIWHUII;

- HEyMEHHE BBIICTTUTH B OTBETE TJIABHOE; 00OOIIUTH PE3yIbTaThl U3YUYCHHS,

- HEYMEHHUE NMPUMEHUTD 3HAHUS ISl PEIIeHU 3a/1a4, OOBSICHEHUSI SIBJICHUS;

- HEYMEHHE YUTATh U CTPOUTH IPaPUKU, TPUHIIUTTHATIBHBIE CXEMBI;

- HEYMEHHME TIIOJArOTOBUTH YCTAHOBKY WJIM JIaDOpaTOpHOE OOOpYyJOBaHHME, TPOBECTH OIIBIT,
HaOJIOZICHUE, CeNaTh HEOOXOAMMBIE pPACUEThl WM HCIOJIL30BATh IMOJYYEHHBIC JaHHBIC IS
BBLIBOJIOB;

- HEyMEHHE T0JIb30BaThCs MEPBOUCTOUHUKAMHU, YUCOHHUKOM, CITPABOYHHKOM;

- HapylleHHEe TEeXHUKU Oe30MacHOCTH, HEOpEKHOE OTHOIIeHHE K 000pyaoBaHHWIO, MpHOOpaM,
Marepuaiam.

K HerpyObLIM OTHOCSITCSI OIIMOKH:

- HETOYHOCTb (POPMYJIIMPOBOK, OIPENEICHUH, MOHATHI, 3aKOHOB, TEOPH, BbI3BAHHAS HEMOJIHOTON
0XBaTa OCHOBHBIX IPHU3HAKOB OINPEIEISIEMOrO MOHATHA WIM 3aMeHOW | — 3 M3 3THX NpPHU3HAKOB
BTOPOCTETIEHHBIMH;

- OIMOKY MPH CHATUU MOKA3aHUM C M3MEPUTENIbHBIX NMPHOOPOB, HE CBSI3AHHBIE C ONpPEIEICHUEM
IIEHBI JIeJICHUs ILKaJbl, - OIMMOKHU, BbI3BaHHBIE HECOOJIOJECHUEM YCIIOBHM IPOBEICHHUS OIIBITA,
HaOJr0IeHus, YCIIOBHM paboThl mpubopa, 000py10BaHuUS;

- OIIMOKHU B YCJIIOBHBIX 0003HAUEHHSIX HA CXeMaX, HETOYHOCTh TpaduKa; - HepalMOHAIbHBIH METO]T
pellleHus 3a/1a4M, BBIOJIHEHUS YacTH MPAKTHUECKOH padoThl, HEAOCTATOYHO MPOJYyMaHHBIN IJIaH
YCTHOTO OTBeTa (HapyLIeHHE JIOTUKH H3JI0KEHUS, MOJMEHA OTJENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH );

- HepalMOHaIbHbIE METOBI PA0OTHI CO CIIPABOYHOMN JTUTEPATYyPOIi;



- HEYMEHHE pelIaTh 3a7a4M, BHITOTHATE 33JJaHUS B OOIIEM BHUJIC.
Henouéramu SBIAIOTCS:

- HepalMOHAIILHBIC MPUEMBI BBIYUCICHUHN U MMPEOOPA30BAHMIA, BHITTOIIHEHUS OTIBITOB, HAOTIOCHMIA,
MPAKTUYECKUX 3aJaHUI;
-apu(hMETUIECKIE OIMOKH B BHIYHCICHUSX;
- HeOpEeXKHOE BBITTOJTHEHHUE 3aIMCeH, YepTekKeH, CXeM, rpaduKoB, TaOJIHII;
- opdorpaduueckre u MyHKTYallMOHHBIE OMTUOKH.
Kpurtepun oueHnBaHusi TECTOBOI0 3a/1aHusl, IOMAIITHEr 0 3aaHUs, 3a4eTa:
«5» 90-100%
«4» 70-89%
«3» 50-69%
«2» Menee 50%
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