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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke TmporpaMMbl TO OHOJOTUM TEOPETHUYECKYI0 OCHOBY ISt
OmpejieNieHus TOAXO0M0B K (OPMHpPOBAHUIO COJEpKaHUA y4yeOHOro TmpeaMera
«buonorus»  coctaBuiaM:  KoHUenTyalbHble — nonoxenus ~P®roC  COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJICH, COAEepKaHUsl, PE3yIbTaTOB 00y4eHUsI U TpeOOBaHUN K
YPOBHIO TOATOTOBKH BBIMMYCKHUKOB, TOJOXEHHS 00 OOMHWX M[EeNsIX W TNPUHIIHIAX,
XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpEHEro o01Iero oopa3oBaHus B
Poccuiickoit @enepanuu, a TakKe MOJOKEHUS O crerupuke OUONIOruM, e€ 3HaYCHUU B
NO3HAHUU KUBOW NMPUPOABI U 00€CHEeUeHUN CYLIECTBOBAHHUS YEIOBEUYECKOTro OOIIEeCTBA.
CornacHO Ha3BaHHBIM TOJIOKECHHUSM, OIMPENEICHbI OCHOBHBIE (DYHKIIUU MPOTPAMMBI IO
Ouonoruu u e€ CTPyKTypa.

[Iporpamma mo Ouosioruu Aa€T MPEACTaBICHHE O IEAX, 00 oOmel cTpaTeruu
oOyuyeHHs, BOCIIUTAHHUS U DPA3BUTH OOYYAIOIIMXCS CPEACTBAMHM Y4eOHOTo MpeaMera
«buonorusi», ompenenser 00sA3aTENBHOE MPEIMETHOE COICpKAHHE, €r0 CTPYKTYpY,
pacripeneseHue 1o paszieiaM U TeMaM, PeKOMEHAYEMYIO TI0CIeI0BaTeIbHOCTh U3yUeHHS
y4eOHOro Marepuajia ¢ y4€TOM MEKIPEIMETHBIX U BHYTPHUIIPSIMETHBIX CBS3CH, JIOTHKH
00pa30BaTeIHHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJatoIXCsl.

B mporpamme mo OuoJIOTMH TakX e YYHUTHIBAIOTCS TpeOOBaHUSA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM H  TPEAMETHBIM  pe3yiabTaraMm OOydeHus B
(GbopMUPOBaHMM OCHOBHBIX BHUOB Yy4eOHO-IIO3HABATEIBHOU JAESITENbHOCTH/y4eOHBIX
NeMCTBUN 00yJaIOUIMXCS TI0O OCBOSHHUIO COACPKAHMsI OMOJIOTHIECKOTO 00pa30BaHusl.

B mporpamme mo Ouomnoruum (10—11 kmaccel, 0a30BBIi ypOBEHb) peaM30BaH
OPUHLMI [PEEMCTBEHHOCTH B HW3Y4YeHUMM OWONOruM, Ojarojgapss uYeMy B Hel
IPOCMATPHUBAETCS HANPABIEHHOCTh HA Pa3BUTHE 3HAHUI, CBA3aHHBIX C (hOpMHUpPOBaHUEM
€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS, I[IEHHOCTHBIX  OpPWUEHTAIMHA  JIMYHOCTH,
9KOJIOTHYECKOTO MBIIIJIEHUS], MPEACTABICHUN O 3I0pOBOM 00pa3e KU3HH U OepekKHBIM
OTHOIIIEHWEM K OKpyKaromied mnpuponHoi cpene. lloaTomy Hapsigy ¢ u3ydeHHEM
00IIeOMONIOTHYECKUX TEOPHUH, a TakKe 3HAHUH O CTPOCHUHW JKHUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUMX B HHUX IPOIECCOB B IpOrpamme IO
OWoNorny ynejJeHo BHUMaHHWE HCIIOJIb30BAHUIO TMOJIYYEHHBIX 3HAHUN B TOBCEIHEBHOU
KHU3HU JJIs peIIeHUs] MPUKIIAIHBIX 33/1a4, B TOM YHUCIIe: MPOPUIAKTUKN HACIEICTBEHHBIX
3a00JIeBaHUI YEOBEKa, MEIUKO-TEHETHUYECKOTO KOHCYIBTUPOBAHUSA, OOOCHOBAHHMS
9KOJIOTUYECKH 11eJIeCO00pa3HOr0 MOBEACHHS B OKPY>KAIOIIEH IPUPOIHON cpesie, aHAIIN3a
BIMSIHUSL XO3SMCTBEHHOW JESTEIBbHOCTH UEJNOBEKa Ha COCTOSHHUE MPHPOIHBIX H
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHE BHHMMAaHUS K NPUKIAAHON HANpPaBICHHOCTU
yueOHoro mpenmera «buonorus» TPOAMKTOBAHO HEOOXOIMMOCTBIO OOCCIICUCHHS
YCIOBHM ISl PEUIeHHS OIHOM W3 aKTyaJlbHBIX 3aJa4 IIKOJBHOTO OHOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpenrnoyaractT (GopMHpOBaHUE Yy OOYYarOUIMXCS CIOCOOHOCTH
aIanTUPOBATHCS K M3MEHEHHUSM JUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

OO0mas xapakTepucTUKA y4eOHOr 0 npeaMeTa 0uoJ10rust



buonorus Ha ypoBHe cpenHero oouero oOpa3oBaHMs 3aHUMAeT Ba)KHOE MECTO.
Omna obecnieunBaeT popMHpOBaHKE Y O0YUAIOIIMXCS MPEACTaBICHUI O HAyYHOU KapTHHE
MHpa, pacuMpsieT 1 0000I1aeT 3HaHUs O KUBOM Npupoje, €€ OTIAMUNTENIBHBIX IPU3HAKAX
— YpOBHEBOW OpraHu3alli U HBOJIIOIMH, CO3AAET YCJIOBHS JUIA: NO3HAHUS 3aKOHOB
KHUBOW NMPHUPOJBI, GOPMUPOBAHUS (YHKIHOHAIBHOW I'PAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 0e301acHoro oopasa *U3HH, SKOJOTHYECKOTO MBIIUIEHHUS, [IEHHOCTHOTO OTHOILLEHUS K
KUBOW MIPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHune OWONOTHS HMMEET TaKKe JI PELIEHUS BOCIUTATENbHBIX WU
pa3BUBAIOIIUX 3a/a4 CpPeJHEero o0Iuero oOpa3oBaHMs, COIMATU3ALUU O0yYaIOIIMXCS.
N3ydyenune Ouonoruu oOecreunBaeT yCHoBHUS ISl (POPMHUPOBAHUS HHTEIIEKTYaJIbHbIX,
KOMMYHUKALIMOHHBIX YU HMH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYpHI,
CIOCOOCTBYET HWHTErpaldyd OMOJOTMYECKUX 3HAHUN C TNPEACTaBICHUSIMU M3 APYTHUX
y4eOHBIX TMpEeAMETOB, B YaCTHOCTH, (U3UKU, XUMUU U reorpaduu. HaszpaHHbIe
MOJIOKEHUS O MpeJIHa3HaYeHUH y4eOHoro npeamera «bruonorusy» coctaBuiIn OCHOBY ISt
ONpeJeNIeHUs TOJAXO0J0B K OTOOpY U CTPYKTYPHPOBAaHUIO €ro  COJEpKaHusi,
IPEJCTaBIEHHOTO B IpOrpamMme 1o OnoJIoruu.

Ot6op conepxkanust yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3UIHUI KYyJIbTYpOCOOOpPA3HOTO MOJIX0Ja, B COOTBETCTBUU C KOTOPBIM
oOyuaroniyecs AOJDKHBI OCBOMTH 3HAHUS M yMEHHUsS, 3HauuMble A1 (OpMHpOBAHHA
oOwieil KyJabTypbl, ONpPENESIOIUE aeKBAaTHOE IOBEACHHE YEJIOBEKa B OKpY’Karollen
OPUPOJHON cpele, BOCTPeOOBaHHbIE B IOBCEJHEBHOW MKU3HM U IPAKTUYECKOU
nestenbHOCTH. Oco0oe MecTo B OTOW CHCTEME 3HAHWH 3aHUMAIOT DSJIEMEHTHI
COJEepXKaHMsl, KOTOpbIE CIyKaT OCHOBOM i (OpMUPOBAaHUS MPEACTABICHUNA O
COBPEMEHHON €CTECTBEHHO-Hay4YHOM KAapTUHE MHUpa M I[IEHHOCTHBIX OPHEHTALUAX
JUYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3aUU ONOJIOTHYECKOI0 00pa30BaHUS.

CTpyKTypupOBaHHE COJIepKaHMsI yueOHOTO MaTepuaia B IporpaMMe o OMoJoruu
OCYILIECTBICHO C Y4YETOM MPHOPUTETHOIO 3HAUeHUs 3HAHUM OO0 OTIMYUTENIBHBIX
OCOOEHHOCTAX KUBOM NpHUpPOABI, O €€ YpPOBHEBOW OpraHv3aluud W HBOMOIUU. B
COOTBETCTBUHM C 3TUM B CTPYKType yuyeOHoro mpenmera «buosnorus» BblIeneHbI
cleyloule conaep)kaTesibHble JUHMM: «buosorus kak Hayka. MeToabl Hay4HOIO
no3HaHusa», «Kierka kak Ouosormyeckass cucrema», «OpraHuzM Kak OHOJIOrHYEcKas
cuctema», «CucremMa M MHOrooOpazue OpPraHMYECKOro MHpa», «IBOJIOIUS >KUBON
OPUPOJBI», « IKOCHCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTHY.

esun u3yyeHus y4eOHOro npeamMera 0uoJ0rust
Lenp uzydyenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIAJICHHE

OOyYaOIUMHCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIBHOH OpraHU3allK KHUBBIX
CHUCTEM pa3HOr0 paHTra W MNpUOOpPETeHHE YMEHUU WCIIOJIB30BaTh JTH 3HAHUS IS
IPaMOTHBIX JICUCTBHIA B OTHOIICHUU OOBEKTOB YKMBOW MPHUPOJIBI U PEIICHUS PA3THYHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTmkeHue 1enn u3ydeHus yaeOHoro npeamera «buomorus» Ha 6a30BOM ypOBHE
o0ecIeunBaeTCs peIIeHUEM CIICTYIONINX 3a/1a4:

OCBOEHHE OOYYAIOIIUMUCS CHCTEMBI 3HAHUH O OMOJIOTMYECKUX TEOPUSX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIaX, CIyXalluX OCHOBOH st
(dbopMHUpOBaHUS TPEICTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoJax



HAyYHOT'O MO3HAHUS, CTPOCHUU, MHOTO00Opa3HH U OCOOCHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHU3allMM, BBIJAIOUIMXCA OTKPBITUAX U COBPEMEHHBIX MCCIEAOBAHMSIX B
OMOJIOTHH;

¢opMupoBaHue y OOydyalIIMXCS I[O3HABATEIbHBIX, WHTEUIEKTYalbHbIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCe aHallh3a JIAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUU
HAy4YHBIX B3IJISA0B, UAEH M MOJIXOJ0B K M3YUYEHUIO KUBBIX CHUCTEM PA3HOIO YpPOBHS
OpraHu3aluu;

CTaHOBJIEHUE y 00yYaroluxcsl 00Ield KyJabTyphl, (PYHKIIMOHATBHOW IPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH W OIICHUBATH SIBICHHUS OKPYKAIOIIETO MHpa KUBOU
IPUPO/IBbI HA OCHOBAaHUM 3HAHUU U OIbITA, MOJTYYEHHBIX MPU U3YUEHUHU OUOJIOTHH;

dopmupoBaHre y  OOy4yarOUIMXCS ~ YMEHHM  WIIIOCTPUPOBAaTH  3HAUEHUE
OMOJOrMYECKMX 3HAHUW B TMPAKTHUYECKOW JIEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUI;

BOCIIUTAaHUE YOESKIEHHOCTH B BO3MOXKHOCTU TO3HAHMS YEJIOBEKOM >KMBOM
MIPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOICHHS] STUYECKUX HOPM
IpY IPOBEACHUN OMOJIOTMYECKUX UCCIIEIOBAHUIA;

OCO3HAHME IIEHHOCTH OMOJOTMYECKMX 3HAHUW [ TOBBIIICHUS  YpPOBHS
9KOJIOTUYECKON KYJIBTYPHI, 111 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHUW B IOBCEJHEBHOM >KU3HMU I
OLICHKH IIOCIEACTBUNA CBOEU IEATEIBHOCTH II0 OTHOLIECHUIO K OKPYXKaIoUIeH cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U  COOJNOJIEHHE Mep MNPOQPHUIAKTHKU
3a00NeBaHM.

B cucreme cpennero obmiero odpasoBanusi «buonorusy», uzydyaemas Ha 6a30BOM
YpOBHE, SBISETCS O0Os3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOISIIMM B COCTaB
npeaMeTHOM obactu «EcTecTBeHHO-HayYHBIE IPEAMEThD.

MecTo yueOHOTro npeaMera 0M0J10rusl B y4eOHOM ILJIaHe.

Jns uzydenus Omosiorud Ha 0a30BOM YpOBHE cpeAHero oomiero oOpa3oBaHUs
otBoauTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Henenro), B 11 kmacce — 34 gaca (1
qac B HEJCIIO).

®opmbl yueTa padodeil MporpaMMbl BOCIIMTAHUS

BocrnuraTenbHbli TOTEHIIMAT YPOKOB OUOJIOTUH peaTnu3yeTcs yepes:

— ¢opMupoBaHHUE Y 00yUYaIOIIUXCS [IEHHOCTHOTO OTHOIIEHUS K SI3bIKY KaK XPaHUTEII0
KYJIbTYPbl, KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickon @enepainmu, Kak s3bIKY
MEKHAIIMOHAJIBLHOTO OOIIECHNUS,

— TpUBIICYECHUE BHHUMAHHUS OOyYaromMxcs K IIEHHOCTHOMY AacHeKTy H3y4aeMol Ha
ypokax MHGOpMalUU, KCIOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH TeM uepe3
10/100p COOTBETCTBYIOLIUX YIPAKHEHUH;

— TIPUMEHEHHE Ha YypOKaX WHTEPAKTUBHBIX (opM paboThl C 00yYarOIIUMHUC:
UHTEJUIEKTYQJIbHBIX ~ UIP, CTUMYJIHMPYIOIIMX  IO3HABATEIbHYI0  MOTHUBALUIO
oOydJaromuxcsi; JAUCKyCCHUH, KOTOpbIe JAalOT OOYy4YarolHUMCs  BO3MOXXHOCTb
MpuOoOpECTH OMBIT BEACHUS KOHCTPYKTHUBHOIO AHMAJIOra; TPYNIOBOM pabOThl WU
paboThl B mapax, KOTOpblE yd4aT oOOydJalIuxcs KOMaHAHOW paboTre U
B3aUMOJICHCTBHUIO C IPYTHUMH 00 yJarOIITUMUCS.

COJAEPKXAHUE YYEBHOI'O ITIPEIMETA
10 KUIIACC



Tema 1. buoJiorus Kaxk Hayka.

buonorus kak nHayka. CBs3b OMONOTHMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH W
JIPYTUMH €CTECTBEHHBIMH HayKaMu, ¢uinocoduei, STUKON, SCTETUKON U mpaBoM. Poib
ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
OMOJIOTrMYECKUX HaYK.

MeTonbl MO3HAHMS JKUBOM NPUPOJbI (HAONIOAEHHUE, IKCIEPUMEHT, OIMCAaHHE,
U3MepeHue, KiaccupuKaius, MoIeTUpOBaHNE, CTATUCTUYECKAst 00paboTKa TaHHBIX).

JdeMoHcTpanum:

IToptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTObI TO3HAHUS KUBOK PUPOIBI».

JlaGopaTopHble M IpaKTHYeCKHe padoThI:

[TpakTnueckas padora Ne 1. «Mcnonb3oBaHue pa3nIuyHbIX METOJOB MPU U3YUYEHUU
OMOJOrMYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEeMbI M UX OPraHU3aLMs.

KuBbie cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus Ouosioruu. Otiauuue
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CaoiicTBa OmocucTeM M HX pa3HooOpa3ue. YPOBHU OpraHH3alUM OHOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBINW, MOMYJISIHUOHHO-BUI0BOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKU ), OMOoChEpHbI.

JdemoncTpanum:

Tabnuupe! 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OPTraHU3ALNU KUBOU
IPUPOABD».

O6opynoBanue: Mmojenb Mosiekybl JIHK.

Tema 3. XuMu4ecKHi COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUA COCTaB  KIETKH. XHUMHUYECKHE DIIEMEHThI: MAaKpOA3JIEMEHTHI,
MUKpO3JIeMEHThI. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OYHKIIMHY BOJBI U MUHEPAJIbHBIX BellleCcTB B KieTke. [loanep:kanue ocMOTHYECKOTrO
OamaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEphI OENKOB.
He3ameHnumble W 3aMEHUMbIE AMHHOKHUCIOTBHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbI O€JIKOBOW MOJIEKYJIbI (TI€pBUYHAs, BTOpUYHAS, TPETUYHAS W YETBEpTUYHAS
CTpYKTypa). XuMU4ecKue cBocTBa 0enkoB. bruonornueckue GyHKmy OEIKOB.

@®epMeHThl — Ouonorunueckue KartanuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIN
HEeHTp, cyOcTpaTtHas cneuu@uuHocts. Kopepmentsl. Butamunel. Otianunsg pepMeHTOB
OT HEOPTraHUYECKUX KATAIU3aTOPOB.

VYrneBoapl: MoHOcaxapuiabl (TIIOK03a, pubo3a U JAe30Kcupub03a), AUcaxapujibl
(caxapo3a, JaKkT03a) ¥ moJucaxapuisl (Kpaxmal, TIIMKOreH, ejuTono3a). buoigorndyeckue
(yHKIUU YTII€BOJIOB.

Jlunuaer: Tpurauuepuabl, Gochonunuabl, cTeporasl. I uapodunsHO-TUaApOPOOHBIS
cBoiictBa. buonornyeckue ¢yHkuum nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JMIHUI0B KaK UICTOYHUKOB SHEPTUH.

Hyxnennossie kucnoter: JIHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX
kuciioT. Ctpoenune u ¢pyakuun JJHK. Crpoenue u ¢pyaxkumm PHK. Buasr PHK. AT®:
CTpOEHHUE U (PYHKIIHUH.



[Tutosorus — Hayka o kietke. Kilerounas Teopust — npuMep B3aUMOJIEHCTBUS UIEH
1 (aKTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3YUEHHUSI KIIETKH.

Knerka kak wnenoctHast xuBasg cuctema. OOmme NpU3HAKM KIIETOK: 3aMKHYyTas
HapyxHasi MeMmOpana, monekynsl JIHK kak reneruueckuil anmmapar, cucremMa CHUHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHYecKass M mpokapuotuyeckass. OCOOEHHOCTH CTPOEHUs
npokapuoTHuueckoil kietku. Kiierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHUYECKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOU, ’KUBOTHON U TPUOHON KIIETKH.

[loBEpXHOCTHBIE CTPYKTYpbhl KIETOK — KIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢yukuuu. Ilnazmatuyeckass memOpana, e€ cBoiictBa M ¢yHkuuu. Luroruiazma u eé
opraounel. OmHomeMOpannble opranouasl kinetku: OIIC, ammapatr ['ombmxu,
an3ocoMbl.  [lodyaBTOHOMHBIE  OpPraHOWIbI  KJIETKH: MHUTOXOHJPHM, IUIACTU[IBI.
[IpoucxoxaeHue MUTOXOHAPHUN U macTua. Buasl mnactun. HememOpanHbie opraHOUIbI
KJIETKH: PUOOCOMBI, KJIETOYHBIH LEHTpP, ILEHTPUOIH, PECHUYKH, KIYTHKH. DYHKIUU
OpraHoOUJI0B KJIETKU. BKitoueHusl.

SAnpo — perynaropHblii HeHTp kieTku. CTpoeHue sjapa: siaepHas 000J04Ka,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeleCcTB B KIETKE.

JleMoHCTpaLMU:

IToprpersr: A. Jlesenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paukinun, K. M. bap.

Juarpammer: «PacnpeneiieHrMe XMMHYECKUX JJIEMEHTOB B HEKHBOW NPHUPOACH,
«Pacnpenenenne XuMU4YECKUX JIEMEHTOB B JKUBOW IIPUPOLEY.

Tabmuuer u  cxembl: «llepuogmueckass TabnuIa XUMHYECKHX DJIEMEHTOBY,
«CTpoeHue MoJeKkylbl BOJAb», «buocunTe3d Oenka», «CTpoeHHE MOJIEKYNbl OeIKay,
«Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenne monexynsr ATO»,
«CTpoeHue 3yKapuoTHYECKOM KIETKW», «CTpoeHHe KUBOTHOM KieTKn», «CTpoeHue
pPacCTUTENBHON KIETKW», «CTpPOCHHE IPOKAPUOTHYECKON KIETKW», «CTpoeHue sapa
KIIETKN», « YTIIEBOABD?, «JIMmuab.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, 0OOpyJOBaHUE JJisi  IPOBEIEHUS
HaOII0eHUI, U3MEPEHUH, SIKCIIEPUMEHTOB, MUKPOIIPENapaTbl paCTUTEIbHBIX, )KUBOTHBIX
U OaKTepUATBbHBIX KIIETOK.

JlaGopaTopHble M NpaKTHYeCKHe padoThI:

JlabGoparopnas pabora Ne 1. «M3ydeHune KaTaJIUTUUECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl UIIA KaTaias3bl)y.

JlaGopartopnas padota Ne 2. «M3yueHue cTpoeHUs1 KIETOK PacTeHUM, )KUBOTHBIX U
OakTepHii o1 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U uX OMUCAHUE».

Tema 4. )KuzHeneATeJJbHOCTb KJIETKH.

OOmeH BemiecTB, WJIH MeTa0OMU3M. ACCUMWIAIMS (IUIACTHYECKUN OOMEH) u
TUCCUMWISILIMS ~ (3HEpreTHUecKuii oOMEH) — JIB€ CTOpPOHBI €IMHOTO Ipoliecca
metabonu3ma. Poib 3aKOHOB COXpaHEHHUS BELIECTB M DJHEPTUUM B IMOHUMAHUU
MeTaboIM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPO(MHBIM M reTeporpodHbiii. Ponabs ¢depmeHToB B
oOMeHe BEIECTB U MPEBPALLICHUN YHEPTUU B KIIETKE.



®orocunTe3. CetoBast U TeMHOBas (a3bl QorocuHTe3a. Peakuuu dortocuHTEsA.
OddextuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a ISl J)KU3HU Ha 3emuie. BriusHue
yCIIOBUU cpelbl Ha (POTOCHHTE3 M CIOCOOBI TMOBBIINICHHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTEHHI.

XeMOCHHTe3. XeMOCHUHTE3UpYIolne 0akTepuu. 3HaueHNE XeMOCHHTE3a JJIs KU3HU
Ha 3emie.

DHepreTuueckuidi 0OMEeH B KJIeTKe. PacluenyieHue BeIIeCTB, BBIJICICHUE U
AKKyMYJIMPOBAaHUE 3HEPrMM B KIETKE. JTambl 3HEpreTudyeckoro oobmena. [nukomus.
bpoxenue wu ero Bunabl. KucinopomHoe oxkucieHue, WIH KIETOYHOE JbIXaHHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPrETHUECKOTO0 OOMEHA.

Peakuu matpuunoro cunte3a. ['enernueckas uapopmarus u JJHK. Peanuzanus
reHeTuueckod wuHQopmanuu B KieTke. [‘eHeTMueckuii KOA U €ro CBOWCTBA.
Tpanckpunuus — matpuunbii cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. DTambl
Tpancisanuu. KogupoBanue aMuHOKUCIOT. Poib pubocom B OnocuHTE3€e Oelnka.

Heknerounsie Gopmbl xu3HM — BHUpychl. Mcropust oTkpsiTus BupycoB (/1. WU.
NBanoBckmit). OCOOGHHOCTH CTPOEHHUS W KU3HEHHOTO ITMKJa BHPYCOB. bakTepuodaru.
bone3snn pacteHui, KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMBbIE BHpycamu. Bupyc
ummyHonepunuta denoseka (BUY) — Bo3oyaurens CIIN/la. OOGpaTHast TpaHCKpUIILIHS,
peBepTasza u uHTerpasa. [lpodunaktuka pacnpocTpaHeHHsI BAPYCHBIX 3a00JIEBaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, JI. . BanoBckuii, K. A. Tumupsizes.

Tabmuiet u  cxembl: «Twumbl mwTanusy, «Mertabonuzm», «MUTOXOHIPUSIY,
«OHepreTH4ecKkui  oOMeH», «Ximopormaact», «®PDorocunTtesy, «Ctpoenue JIHK»,
«Ctpoenne u (QyHkumoHupoBanue reHay, «CuHTe3 Oenka», «[‘eHeTHueckwii KO,
«Bupycw»y, «bakrepuodarn», «CtpoeHue wu xku3HeHHbIM 1wmkn Bupyca CIIN/a,
O6akrepuodaray, «Pemnuxanusa JHK».

O6opynoBanue: wmojenu-anmiukanuu «Yasoenne JHK wu  Tpanckpummusy»,
«buocunres Oenkay, «CTpoeHue KIEeTKN», MoJieiab cTpykTypsl JJHK.

Tema 5. PazmHOKeHMe U HHAUBUAYAJbHOE Pa3BUTHE OPTraHMU3MOB.

Krerounslil nuki, win >Xku3HEeHHBIN UK KiaeTku. MHTepdaza u muto3. [Ipoueccsl,
nporekaromue B uHTepdasze. Pernmkanus — peakuus marpuuyHoro cuuteza JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HAOOp — KapuOTHUI. JIUIUIOUIHBINA U TarIOuIHBIN
XpoMOCOMHbIe HaOopbl. Xpomatuibl. LluTonornyeckre OCHOBBI PA3MHOXKEHUS U
VHJIUBUYaJIbHOT'O Pa3BUTHUS OPraHU3MOB.

Jenenue knetku — muto3. Ctaguu muto3a. [Ipoueccel, mpoucxoasume Ha pa3HbIX
CTaausIX MUTO3a. BUoIornueckui CMbICI MUTO3A.

[Iporpammupyemasi Tubenpb KJIETKA — aronTo3.

@opMBl pa3MHOXKEHHS OpPraHM3MOB: Oecrosioe U mojoBoe. Bunapl Oecronoro
pPa3sMHOXEHMS:  JEJIEHHE  HAJABOE, IIOYKOBAaHHE OJHO- W  MHOTOKJIETOYHBIX,
crnopooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VIcKyccTBeHHOe KIIOHMpOBaHUE
OPraHu3MOB, €r0 3HAYCHUE IS CEIEKIIUU.

[TonoBoe pa3mMHOKEHUE, €ro OTIANYUS OT OECIONOTO.



Meiio3. Craguum wmeno3a. Ilporecchl, mnpoucxoasiMe Ha CTaausIX Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buonornuecknii ¢CMbICT UM 3HAYECHHE
Meno3a.

l'amerorene3 — mporecc oOpa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [looBbIe
JKEJe3bl: CEMEHHUKH M SUYHUKU. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX KJIETOK — TaMeT
(cmepmaro3ouj, sIMIEKIIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AULIEKIIETOK U criepMaTo3ouoB. OmnonorBopenue. Ilaprenorenes.

NuauBunyanbHOE pa3BHUTHE (oHTOTEHE3). OMOpHOHATBEHOE pa3BUTHE
(oMOpuorene3). Jranbl AMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyismnusi, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPHOHATBHOTO Pa3BUTHS: MpAMoe, HenpsiMoe (JinunHo4YHOe). BiusHue cpenpl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTRA.

Poct n pa3Butne pacrennii. OHTOT€HE3 LIBETKOBOIO PACTEHMS: CTPOCHUE CEMEHH,
CTaJUu Pa3BUTHSL.

JdemoncTpanum:

Tabmuuet w  cxeMmbl: «®OpMBI  pa3MHOXKEHHUS OpPTraHuU3MOB», «JlBoitHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pAcCTeHUI», «BereraTuBHOE pa3zMHOKEHUE PACTECHHII»,
«/lenenne xietkn Oaktepuit», «CTpoeHHE MOJIIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI,
«Knerounsii nukny, «Pemmukanus JIHK», «Mutoszy», «Meito3y», «IIpsmoe u Henpsimoe
pazBuTue», «l'ameToreHes y MIEKONMUTAIOUUX U 4YeloBeka», «OCHOBHBIE CTaJIUU
OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOITpENapaThl «CriepMaTo30u /bl
MJIEKOIUTAIOIIETO», «SliinekneTka wmiekonurawomeroy, «KapuokuHes B KJIETKax
KOpEIIKa JIyKa», MarHuTHas MoJelib-anmiukanus «Jlenenue knerkw», moaens JIHK,
MoJieb MeTa(a3zHON XPOMOCOMBI.

JlaGopaTopHble M NpaKkTHYEeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «HabmtoneHne MuTo3a B KIETKaX KOHYMKA KOpELIKa
JIyKa Ha TOTOBBIX MHKPOITPENapaTaxy.

Jlaboparopnast pa6ora Ne 4. «M3ydyeHre CTpOECHHS IMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOITpENnapaTax».

Tema 6. HaciiencTBEeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pa3BUTHS TeHETHKH. Ponp muTonorud u
SMOpPHUOJIOTHH B CTAHOBIIGHUW T€HETUKHU. BKila pocCHIiCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METOJbl TEeHETHKU (THOPUIONTOTUYECKUM, ITMTOTeHETUYECKHH,
MOJIEKYJISIpHO-TeHEeTUYeCKUil). (OCHOBHBIE T'€HETHYECKHE TNOHATUA. | eHeTrnueckas
CHMBOJIMKA, HCIIOJIb3yE€Masl B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBaHUsI TPU3HAKOB, YyCTaHOBJIEHHble [. MeHnaenem.
MonoruOpugHoe CKpeluBaHue. 3aKOH eIMHOO0O0pa3usi THOPUIOB MEPBOTO IMOKOJEHUS.
[IpaBusio noMuHUpOBaHUs. 3aKOH pacUICIUICHUS! MPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[ToaHOE M HEMOTHOE TOMUHUPOBAHHUE.

JluruOpumHoe CKpelMBaHWe. 3aKOH HE3aBUCHMOTO HACIEJOBAaHUS IPU3HAKOB.
[{luToreHeTHYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUSA.  AHAIM3UPYIOIIEE
CKpemmBaHue. M crnosb30BaHME AHAIM3UPYIOUIETO CKPELIMBAHUS JUISL  ONPEACIECHUS
TEHOTHIIA OCOOHU.



CuernnieHHoe HacienoBaHue Mpu3HakoB. PabGora T. Moprana no cuemieHHOMY
HacJaeq0BaHuIo reHoB. Hapyienue crensienus reHoB B pe3yabTaTe KpOCCUHIOBEPA.

XpoMOCOMHasi TEOpHUsI HACJIEICTBEHHOCTH. | e HeTHUeCKne KapThl.

l'enernka mnoma. XpoOMOCOMHOE ONpEAEIEHHUE MOJIAa. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHble Oprauu3mMbl. HacienoBanue npu3HaKkoB,
CLCIIJIEHHBIX C ITOJIOM.

N3menunBoCTh. BUbl ”3MEHUMBOCTH: HEHACIIECTBEHHAS U HacliecTBeHHas. Posb
cpelbl B HEHACJIEACTBEHHOM HW3MEHUYMBOCTH. XapaKTEpUCTUKA MOAU(PUKAINOHHON
W3MEHUYMBOCTU. BapualMoHHBI psn W BapualdoHHas KpuBas. Hopma peaknuu
npu3Haka. KonnuecTBeHHbIE M KaU€CTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBolCTBa
MOIU(PHUKAITMOHHON U3MEHUNBOCTH.

HacnenctBenHnas, wiaM  reHOTUNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUYUBOCTh. Mel03 U MOJ0BOM Mpolecc — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH.
MytannonHass u3MeHYMBOCTh. Kitaccuukarusi MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ OpUUMHBI MyTauuil. MyrtareHHble (axkTopbhl. 3aKoH
FOMOJIOTMUYECKHX PSJIOB B HacleACTBeHHOM n3MeHunBoctu H. Y. BaBuiiosa.

BresnepHas HaclIeACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/bl TEHETUKU YEJIOBEKA!
reHeaJIoTUYeCKUid, OJIM3HELOBBIM, UTOreHETUUECKUd, OMOXUMHUYECKUM, MOJIEKYJISIpPHO-
TECHETUYECKHM. CoBpeMeHHOe OIIPENICIICHUE TE€HOTHUIA! IIOJIHOTEHOMHO€E
CEKBEHHMPOBAHUE, TIE€HOTUIIMPOBAaHHE, B TOM uucie ¢ nomouipto [II[P-ananusa.
Hacnencrsennsie 3a001eBanus 4enoBeKa: TeHHbIE 00Je3HU, OOJIE3HU C HACIEACTBEHHOM
IPEeIpaciooKeHHOCThIO, XpOMOCOMHBIE OosiesHH. ComaThyeckue M TI'eHepaTHBHbBIC
mytauud. CtTBOJOBBIE KJIETKU. [IpuHuuMNBI 310poBOro oOpa3a >KM3HU, JUArHOCTUKH,
npoQUIAKTUKK M JICUEHUST TIEHETHYeCKMX  Ooyie3Hel. MenuKo-reHeTuuecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIULIUHCKON IN'€HETHKHU B NMPEIOTBPALICHUU U JICYCHUU
TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdeMoHcTpanum:

[Toptpersl: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHME M €Tr0 IUTOTeHEeTHYecKas
OCHOBa», «3aKOH pPacUICIUICHUS W €ro LUTOIN€HETUYECKas OCHOBA», «3aKOH YHUCTOTHI
rameTy, «Jlurubpunnoe ckpemBanuey, «lluronorudeckrue OCHOBBI TUTHOPUIAHOTO
CKpeIMBaHUD», «Meno3y, «B3auMoieiicTBUE aJUIeNIbHBIX T€HOBY, «I €eHETUYECKUE KapThl
pacTeHul, IHKUBOTHBIX M  uejoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTU
HAaCJEA0BaHUs, CLEIUICHHOTO C MOJoM», «KapuoTumnsl 4yenoBeka U KUBOTHBIX», «Buibl
U3MEHUUBOCTHY, «MoaudukanuoHHas HW3MEHUMBOCTHY», «HacnemoBanue pesyc-
dakropay», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs U3MEHUYHUBOCTHY.

O6GopynoBanue:  MoJeNH-ammIuKanuu  «MOHOTHOpUIHOE  CKpEIIMBAHUEY,
«HemnonHoe nomuHupoBanuey, «JurudbpuaHoe ckpemubanue», «Ilepexkpéct xpomocomy»,
MUKpPOCKOT U MuUKpompemnapat «Jlpozoduna» (Hopma, myranmuu (GOpMBI KPBUIEEB U
OKpackH Tena), repoapuii «I'opox mOCeBHON.

JlaGopaTopHble M paKTHYEeCKHe PadoThI:



Jlaboparopnast pabora Ne 5. «M3ydeHuwe pe3ynbTaToB MOHOTHOPHAHOTO H
JTUTHOPHUIHOTO CKPEIIMBAHUS Y TPO30(HITBI Ha TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopnast pabora Ne 6. «M3yueHue MOAM(PUKALUOHHON W3MEHUYUBOCTH,
MMOCTPOEHNE BaPUALIMOHHOTO PSAJ1a U BAPUALMOHHON KPHUBOIN».

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauumii y JIpo30QuiIbl Ha TOTOBBIX
MHKpPOIPENapaTaxy».

[Tpaktuyeckas pabota Ne 2. «CocTaBieHue U aHaJIU3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak Hayka U Mpolecc. 3apoKICHHE CENIEKINN U TOMECTHKaLUs. Y YeHue
H. M. BaBunoBa 0 1eHTpax MPOUCXOXKJICHUS U MHOT0oOpasusi KyJIbTYPHBIX PaCTCHH.
LleHTpbl NpOUCXO0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHBIE METOJIbI CENEKIMU. MacCOBBII M WHIWBHAYAJIbHBIH OTOOpPHI B
CEJIEKIMM pacTeHHM M KHUBOTHBIX. OIlEHKAa JKCcTepbepa. bimM3kopoacTBeHHOE
ckpemmBanue — UHOpuAMHT. Yncras nuHus. CKpelMBaHue YUCTBIX JUHUH. [eTeposuc,
win TtHOpuaHas cuia. HepojcTBeHHOe ckpenuBanue — ayTtopuauHr. OtaanéHHas
rubpuan3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W IMOJIyYCHHE MOJUIUIOUIOB.
JloCcTHXKEeHUs CeNEKIMU PACTECHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonorus kak oTpacib NpOU3BOJACTBA. | '€HHAs UHXKEHepUsl. DTarbl CO3AaHUs
pekomOunanTHoit JIHK w TtpaHcrenneix opranusmoB. KiertouHas WHXEHEpUS.
Kierounele KynbTypbl. MUKpPOKIOHAJIBHOE pa3MHOXeHHE pacTeHuil. KiloHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB. OJKOJOTHYECKHE U
stuaeckue mpodiemer. MO — reneTnueckn MOAUQPUITUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. Basunos, 1. B. Muuypum, I'. /I. Kapneuenko, M. @. iBaHOB.

Tabnuue! u cxemsl: kapta «LleHTpbI MPOUCXO0KACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenuit», «Ilopoapl gOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTEHUN»,
«Otnanénnas rubpuansanus», «Padbotel akagemuka M. @. MBanosay, «Ilomummonausy,
«O0bekThl  OmoTexHojorum»,  «KnerouHsle  KyIbTyphl W KJIOHHUPOBAHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHEIJIONOB JUKUX (OPM M KYJIBTYPHBIX
COpTOB pacTeHui, repdbapuit «CenbcKoX039iCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IpakTHYEeCKHEe PadoThI:

Okckypcusi « OCHOBHBIE METOJIbI M JOCTHXKEHUSI CEJIEKIIMN PACTEHUN M KUBOTHBIX
(Ha CENIeKIMOHHYIO CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA Y4acTOK, B
TEIUTMYHOE X031 CTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA UIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoTrOMOHHAsA 0HOJIOTHSA.

[Ipennoceiku BO3HUKHOBEHUS HBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOpUS U
e€¢ Mecto B Ouonoruu. BiusHue SBONIONUMOHHONW TEOpPUM Ha pa3BUTHE OUOIOTHH U
JIPYTUX HayK.

CBugeTenscTBa  ABOJIOLMM. [TaneonTosnornueckue: IIOCJIEI0BATEIBHOCTD
NOSABJICHUSI BHUJOB B  MAJCOHTOJIOTUYECKOW  JIETONHCH, TMEPEeXOIHbIe  (OPMBIL.
Bbuoreorpaduueckue: cxoncTBo u pasnnuue GpayH U (Haop MaTEpUKOB U OCTPOBOB.



OMOpHOJIOTHYECKHE: CXOJICTBA W  pa3iauuus SMOPHOHOB  pa3HbIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJNEKYIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuHa. [Ipeanocsuiku BO3HUKHOBEHMS JapBUHU3MA.
JIBuKyIue CUibl 3BOJIONMUA BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE NpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAsT N3MEHUMBOCTh, OOpHOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnueckas teopus sBoitonnn (CTI) u e€ oCHOBHBIE MOTOXKEHUS.

MuxkposBomronus. [Tomynsnus Kak eIMHALIA BUJIA U 3BOJIIOLIUH.

JBmxymiue cuibl ((PakTopbl) IBOIIONUN BUAOB B IpUpoie. MyTallmoOHHBIN mpoliecce
U KOMOMHATUBHAs U3MEHUYUBOCTb. [lonmynsuuonHble BOJHBI U Jpeild reHos. M3omsuus u
MUTpaLus.

EctectBennslii  oTOOp — HampaBimsitomuii  ¢akrop  sBomonun.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TpuciocoOMeHHOCTh ~ OPraHMW3MOB  Kak  pe3yibTarT  dBoMoIuU. [Ipumepsl
IPUCTIOCOONICHUH Y OpraHu3MOB. ApoMOp(}HO3bI U MAMOATATITAIIH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHBIE (HOPMBI BUI000pa30BaHUS:
reorpauaeckoe, 3KOJIOTHIECKOe.

MakposBomtonusa. ~ PopMbl  3BOJIOUMHU:  (UIETHYECKas,  JIMBEpreHTHas,
KOHBEpIeHTHas, napaenbHas. HeodpaTuMocTs 3BOIIOLUN.

[IpoucxoxaeHue OT HECHEeUHAIN3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AfantTuBHas paguarusl.

JdemMoncTpanuu:

Hoptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkenb, @. Mrosuiep, A. H. CeBepiios.

Tabnuupel u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apoJiblliu
MO3BOHOYHBIX KXUBOTHBIX», «ApxeonTtepukcy, «Dopmbl G0pbOBI 32 CYIIECTBOBAHUEY,
«EctectBenHbIil 0T00p», «MHOrooOpa3ue copToB pacTeHui», «MHOroodpasue mopoj
KUBOTHBIXY», «[lomymsimumy, «MyTallMiOHHAasE  HW3MEHYHBOCTBY, «ApomMopdo3bi»,
«Ununoanantauun», «OO0mas nerenepanus», «Brwxkymme cuibl 3Bomonun», «Kapra-
cxema wmapmpyra myremectsus Y. Jlapsuna», «boppba 3a cymiecTBoBaHHEY,
«[Ipucnoco6ieHHOCTh OpraHU3MOBY, «I'eorpaduueckoe BUJI000pa30BaHUE,
«OKO0JIOTHYecKOe BUA000Pa30BAHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHbIMU THUIIAMU OKPACKH, HAOOp
IUIOIOB U CeMsiH, Koyuiekuusi «lIpuMepsl 3alUTHBIX NPUCTOCOOICHUNA Yy KHUBOTHBIX,
Monenb «OCHOBHBIE HamNpaBlIEHUs HJBOJIOLUKW», OOBEMHas wmojaenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX».

buoreorpaduueckast kapra mupa, Kosuekuus «PopMbl COXPAaHHOCTH MCKOMAEMBIX
KUBOTHBIX M pacTeHMi», mojenb anmaukauus «llepekpéct Xxpomocom», BIlaXxHbIE
npenapatel  «Pa3BuTue  HacekoMoro», «Pa3BuThe JATymIKW», MHKpONpenapar
«lpo3odunay» (Hopma, MyTanuu (GOPMBI KPBUTEEB M OKPACKH TETIA).

JlaGopaTopHble M NpaKTHYecKHe padoThI:



JlabopatopHast pabora Ne 1. «CpaBHeHHe BHJIOB IO MOp(dosoruyeckomy
KPUTEPHUION.

JlaGopaTtopHast pabota Ne 2. «OmnucaHue NpUCHOCOOJIEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JlonaydHble TIpEACTaBICHUS O 3apOXIACHUM JKW3HU. Hayunble rumoressl
BO3HUKHOBEHHMS KU3HU Ha 3emie: abuoreHe3 M MnaHcrepMusi. XUMHUYECKash 3BOJIOLMSL.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIbHOE
HOJTBEPXKACHNE XMMHUUYECKON 3Bomonny. HadanpHble 3Tansl 6M0I0rHYecKoi 3BOTIOLMH.
['unoreza PHK-mupa. ®opmupoBaHrne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
IpOTOKNETKU. IlepBble KieTkH 1 ux 3Boaronns. PopMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX
OpPraHNU3MOB.

Paseutne xu3Hum Ha 3emiie mo 3pam M nepuojgaM. Karapxeil. Apxeickas u
npoTtepo3orickas dpbl. [lameo3oiickas 3pa u e€ nepuonbl: KeMOPUNUCKHI, OPIOBUKCKHIA,
CUJIypUICKUH, J€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHII.

Me3030¥icKast 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas spa 1 €€ nmepuo/ibl: MajeoreHOBbI, HEOT€HOBBIM, aHTPONOT€HOBBIH.

XapakTepuCcTHKa KIMMaTa W TeOoJIOTMYECKMX mpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTENILHOTO U )KMBOTHOTO MUpPa. ApoMOp(03bl Y pacTeHUN U )KMBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

CucremMa OpraHM4eckoro Mupa Kak oOTpaxkeHue dBomonud. OcCHOBHbIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBoironus 4elnoBeKa. AHTPONoOJOrus Kak Hayka. Pa3BuTue npencraBieHUl o
IPOUCXOXKIACHUHN 4YeIoBeKa. MeToapl u3ydeHus: aHTpornorenesa. CXoAcTBa M pa3inyus
YeJIOBEKA U KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKa.

JBumxymme cuibl (pakrtopbl) aHTporiorenesa. HaciencTBeHHass M3MEHUMBOCTh U
ecTecTBEHHbIH 0TOOp. OOIecTBEeHHBI 00pa3 *KU3HU, WU3TOTOBJICHHE OPYIAUH Tpyaa,
MBIIIUIEHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU DHBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxonsamui, YenoBek HeaHAepTaNbCKui, YUenoBek pa3yMHBIN.
Haxoaku MckomaembIX OCTAaTKOB, BpPEeMs CYILECTBOBAHMSA, OOJACTh pPacHpOCTpaHEHMUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 KU3HU, OPYAUSL.

UYenoseueckue pacbl. OCHOBHBIE OOJBIIHME pachl: €BPOIEOHAHAs (eBpa3HiicKas),
HEerpo-aBcTpajonHas (PKBaTOpuajbHas), MOHIOJOMJHAsA (a3MaTCKO-aMEPUKAHCKas).
YepTsl nNpUCIOCOONEHHOCTH TPEACTABUTENCH YeNOBEUYEeCKUX pac K  YCIOBHSIM
cymecrtBoBaHus. EnquHcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u  cxeMbl: «Bo3nukHoBenue ConHeuHOH cucTeMbl», «Pa3Burthe
OpraHUYECKOro MUpPay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuornueckas kierka», «CoBpeMeHHas CHCTEMa OpPraHu4ecKOro MHUpay,
«CpaBHEHUE aHATOMMUYECKUX YEPT CTPOECHMS UYEJIOBEKA U YEJIOBEKOOOPa3HBIX 00E3bsSHY,
«OCHOBHBIE MECTa MAJEOHTOJOTMYECKUX HAXOAOK IMPEIKOB COBPEMEHHOIO YEIOBEKA,



«peBueitmme mroau», «peBrue mroam», «llepBble  COBpEMEHHBIE OO,
«YenoBeuyeckue pacb».

O6opynoBanue: Mymsbku «IIporcxoxxaeHue denoBeka» (OHOCTBI aBCTpPATIONUTEKA,
NUTEKAHTPOIa, HEaHJepTallblla, KPOMAaHbOHLA), CIENKU WJIA HU300paXKEHUS KaMEHHBIX
opyauii  TEepBOOBITHOIO  YejoBeka  (KaMHHU-YOMIEphl,  pyOuna, ckpebia),
TEOXpOHOJIOTHYEeCKas Tabnuua, KoJjulekuus «@PopMbl COXPAaHHOCTH HCKONAEMBIX
YKUBOTHBIX U PACTEHUI.

JlaGopaTopHble ¥ MpaKTHYeCKHe padoThI:

[TpakTuueckass pabora Ne 1. «/3yueHue HCKOMAEMbIX OCTAaTKOB pACTEHUN U
YKUBOTHBIX B KOJUICKITUSX).

DKCKypeus «IBOIIONHS OPraHMYECKOT0 MHUpa Ha 3emiiey (B eCTeCTBEHHO-HAYUYHBIN
WJIU KpaeBeIueCcKuil My3ei).

Tema 3. OpranusMbl U OKpY:Kalouas cpeaa.

DKOJIOTHSl KaK Hayka. 3aJaud W pa3feibl 3KOJOoTHuH. MeToAbl 3KOJIOTMYECKUX
UCCIIeIOBaHUMN. DKOJIOTHYeCKOe MUPOBO33PEHUE COBPEMEHHOTO YeTIOBEKA.

Cpenpl oOuTaHUST OpPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, ITOYBECHHAS,
BHYTPHUOpPTaHW3MEHHAas.

Okonornyeckue  (aktopel.  Kiaccudukamuss — dKomorudeckux — (GakTOpPOB:
abuoTuyeckue, OMOTUYECKHUE U aHTpoNoreHHble. JleficTBUe KOIOTHYECKUX (PaKTOpPOB Ha
OpTaHU3MBI.

AlGuotnueckue (GakTOpbl: CBET, TeMIepaTrypa, BIAKHOCTh. DOTONEpHOIU3M.
[IpucnocobsieHuss OpraHu3MoB K JIEHCTBUIO aOMOTHMYECKUX (akTopoB. buomornueckue
PUTMBI.

buornyeckue ¢daktopel. Bumbl OHOTHYECKHMX B3aWMMOACHCTBHUI: KOHKYPCHIIHS,
XUIIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, Koomepauus, MyTyajJu3M,
KOMMEHCaIM3M  (KBapTUPAHCTBO, HAaXJEOHMUYECTBO). AMEHCaIU3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aMMOJCHCTBUN IS CYIIECTBOBAHMSI OPraHU3MOB B
IPUPOIHBIX COOOLIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKHU Nomyasiuud. OCHOBHBIEC MMOKA3aTEIN MOMYJISAIINN:
YHUCJIEHHOCTh, IIOTHOCTh, POXAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTrpauusd. JluHamuka
YUCJIICHHOCTH MOMYJISIUU U €€ Perysalus.

JdeMoHcTpanum:

[Moptpetsi: A. 'ym6onsar, K. ®@. Pynbe, O. ['ekkens.

Tabmumplt u cxembl: kapta «llpuponnbie 30HBI 3emuny, «Cpeabl OOUTaHMS
opranu3moBy»,  «®Doronepuonusm»,  «llomynsuun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH MOMYJssuu HHPY30puu-TyPenbkny, «[Iuiessie menm.

JlaGopaTopHble M NpaKTHYeCKHe padoThI:

JlaGoparopnast pa6ota Ne 3. «Mopdomorudueckue OCOOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHHS.

JlaGoparopnast pabora No 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktnueckass pab6ora Ne 2. «[loacuér MIOTHOCTHM MOMYNALMA pPa3HBIX BHUAOB
pacTeHUI».

Tema 4. CooGuiecTBa M IKOJIOrHYeCKHe CHCTEMBI.



CooOmiectBO opranu3mMoB — OwuoneHo3. CTpyKTypsl OHOILIEHO3a: BHAOBasi,
IPOCTpaHCTBEHHAsA, Tpoduueckas (mumenas). Bunsr-noMmuaanTsl. CBs3u B OHOIIEHO3E.

Dkonoruyeckue cucrembl  (9kocuctemsbl). [lomsitue 00 dKOocucTtemMe U
ouoreoneHo3e.  DyHKIMOHAJIBHbIE  KOMIIOHEHTBl ~ 3KOCHUCTEMBI:  IPOJYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemiecTB M IOTOK SHEPTUU B DKOCHCTEME.
Tpoduueckue (muuieBble) ypoBHH 3KocucTeMbl. IlumeBpie nenu u cetd. OCHOBHbIE
MoKa3aTela HKOCUCTeMBbI: Ouomacca, MPOAYKIHS. OKOJOTHYECKUE MUPAMUJIbIL:
MPONYKIIMHM, YHUCICHHOCTH, Ouomaccel. (CBOHCTBAa OSKOCHCTEM: YCTOWYUBOCTD,
camoperysius, pazsutue. Cykieccusl.

[IpupoHbIE SKOCHCTEMBI. DKOCHCTEMBI O3EP M PEK. DKOCHCTEMA XBOMHOIO WU
IIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOIIOT€HHbIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCUCTEMBI.
buonorudeckoe n X03s1CTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (dakrop ycroWumBoctu sKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO Pa3Ho00pa3us Ha 3emiie.

Yuyernne B. W. Bepnanckoro o ©Owuocdepe. ['panuniel, coctaB u CTpyKTypa
ouocdepsl. XKuoe BemecTBo U ero GpyHKIuU. OcoOeHHOCTH Onochepsl Kak rio0aabHON
9KOCHCTEMBI. J[MHaMu4ecKkoe paBHOBECHE U OOpaTHas CBS3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMHYECKHE LHMKIBI 3JeMEHTOB (yriepona,
a30t1a). 30HaIbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouocepe 3eminn. AHTpONOreHHbIE H3MEHEHHUsi B Ouocdepe.
['noGanbHbIE KOIOrMYECKUE MPOOIIEMBL.

CocymiecTBoBaHue MpUpOAbl U yenoBedecTBa. CoxpaneHue 6uopazHooOpasus Kak
OCHOBa ycToiunBocTu Onocgepsl. OCHOBAa pallMOHAIBHOIO YIPaBJIECHHS MPUPOAHBIMU
pecypcamu U UX ucrolib3oBaHue. JlocTrxeHus OMOJIOTUU U OXpaHa MPUPOIBIL.

JdeMoncTpanumn:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxembl: «[IumeBbie nenu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«IIpupoausie coobiiecTBay, «Llenu nmutanusy, « Jkojgorudeckas nupamuaay», «buochepa
U YeJIOoBeK», «DKOCHUCTEMA IIUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMAa XBOWHOIO JIECa,
«buotieno3 Bomoémay, «ArporeHo3», «lIpumepHble aHTpONOTeHHBbIE BO3ACHCTBUS Ha
npupoay», «BaxHelre HCTOYHUKH 3arpsA3HEHUs] BO3JyXa U IPYHTOBBIX Boa», «IlouBa
— BaxHeWmas cocTaBisfoomas ouocdepby», «DakTopbl Aerpagalud  MOYBY,
«ITapHukoBbIiit 3¢ dekT», «DakTophl paAOaKTUBHOTO 3arpsa3HeHus ornocheprl», «OO0mas
cTpykTypa Ouocdepr», «Pacmpocrpanenue >kxu3Hu B Omocdepe», «O30HOBBIA KpaH
ouocheps», «Kpyrosoport yriepoaa B ounochepe», «KpyroBopot azota B IpUpOIE».

O6GopynoBanue: Mojenb-anuInKanus «Tunudasle  OUOICHO3BI», TepOapuii
«PacturenpHbie coobuiecTBa», Komiekiun «buonenos», «Bpenurenn BaxHEHIIMX
CEJIbCKOXO3MCTBEHHBIX KYJBTYyp», repOapuu M KOJUIEKIMU PACTEHUH W >KMBOTHBIX,
NpUHAJICKAIME K pPa3HbIM 3KOJOTUYECKMM TpyIIaM ofHoro Buaa, KpacHas kHura
Poccuiickoit denepanuu, n300pakeHNUs OXpaHIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.

IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI



Cormacao ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHMS K pe3ysibTaTaM OCBOCHHS
oOy4arommMHci  MpOrpaMM  CpeaHero  oOmero  oOpa3oBaHUA:  JTUYHOCTHBIM,
METaIpPEIMETHBIM U IPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHBI

B cTpykType JHMYHOCTHBIX pe€3yJbTaTOB OCBOEHUs mpeamera «buonorus»
BBIJICJICHBl CIIEAYIOIIME COCTABISIONIME: OCO3HAHUE OOYYaroIIMMHCS POCCUHUCKON
IrPAKJIAHCKON MIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPA3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOOIIPENIENICHUIO, HAIMYME MOTHUBALMM K OOYYEHHUIO OHMOJIOTMH, ILeJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH H
HUCTOPUUECKUX TPAIUIINI Pa3BUTHS OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTh M CIOCOOHOCTH
00y4JaIuXCcsi PYKOBOJICTBOBATHCS B CBOEH JAEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, TNPHUCYIIUMH CHCTEME OHOJIOTMYECKOTO O00pa3oBaHUs, HAIUYWE
9KOJIOTMYECKOTO IMPaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh LEIH U CTPOUThH >KU3HEHHbBIE
TJIaHbL.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS TmpeaMera «buonorus» JOCTUTAIOTCS B
eMHCTBE Y4eOHOW U BOCIIUTATEIBHON JIESTEIBHOCTH B COOTBETCTBUH C TPATUITMOHHBIMU
POCCUHUCKHMHU  COIMOKYJIbTYPHBIMH, HCTOPUUYECKUMHU H JyXOBHO-HPABCTBEHHBIMH
[EHHOCTSMH, TIPUHATHIMH B OOIIECTBE TPaBWJIaMH ¥ HOPMaMH TIOBEJICHUS U
CIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHHUs, CAMOBOCIIUTAHUS U CAaMOPA3BUTHS, Pa3BUTHUS
BHYTpPEHHEN MO3UIIMHU JIMYHOCTH, MATPUOTH3MA, YBAKEHHS K 3aKOHY M IPABOMOPSJIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KE€HUsI, OEpEKHOTO OTHOILIEHUS
K KYJIBTYPHOMY HACIEIUI0O M TPAJAMLIUAM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickou
®enepanuu, NPUPOAE U OKPYKAIOIIEH cpefe.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUs ydeOHOro mnpeamera «buomorus» mOIKHBI
oTpakaTb ~ TOTOBHOCTb U CIIOCOOHOCTH  OOYYaIOIIMXCS  PYKOBOJCTBOBATHCS
chopMUPOBaHHON  BHYTPEHHEH  MO3UIMENH  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIMUX TPATUIIMOHHBIM
LEHHOCTSIM POCCHMCKOro OOIECTBa, pAacCUIMPEHHE >KM3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TMPOLECCE pealu3allid OCHOBHBIX HAIlpaBJICHUW BOCIHUTATEIIbHOU
NESATeTbHOCTH, B TOM YHCJI€ B YACTHU:

1) rpa:xI1aHCKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYAIOMIErocs KakK aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, YBaXKCHHUE 3aKOHA U
paBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM MAESATEILHOCTH MPU CO3JAaHUU YUEOHBIX
MIPOEKTOB, pElICHNH Y4eOHBIX U MO3HABATENBbHBIX 3aJ1a4, BHITOJHEHUU OHUOJIOTHYECKHX
AKCTIEPUMEHTOB;

CHOCOOHOCTh OMNpPEAENATh COOCTBEHHYIO MO3ULHUIO MO OTHOIICHUIO K SBICHUSIM
COBPEMEHHOM )KM3HU U OOBICHSATH €€,

YyMEHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUSL JIIOJEH C pa3HbIMU YOEXKACHHUSIMH, KyJIbTYPHBIMH II€HHOCTSMU U
COIIMAJIbHBIM MOJI0KEHUEM;



TOTOBHOCTbh K COTPYJHHUYECTBY B IPOILIECCE COBMECTHOTO BBIIOJHEHHS YUEOHBIX,
MO3HABATEJIBHBIX U MCCIEAOBATENIbCKUX 3aJlay, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYkJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPKAHNUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM AEATEILHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TpakJIaHCKOM WJICHTUYHOCTH, NATPUOTU3MA,
YBaXXEHUs K CBOEMY HapoJly, UYyBCTBa OTBETCTBEHHOCTU Iepes PoauHo, ropaoctu 3a
CBOM Kpail, cBOW PoawHy, CBOW S3BIK M KYJIbTYpYy, MPOLIIOE W HACTOAIIEE
MHOTOHAlIMOHAJIBHOTO Hapozaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPHUPOJHOMY HACIEIUI0O W MaMSTHUKAM MPUPOJIBI,
JnocTkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OIIEHMBATh BKJIQJ POCCUHUCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTUM, TIOHMMAaHUs 3HAYEHUS OMOJIOTMHM B TO3HAHWU 3aKOHOB MPHUPOJBI, B JKU3HU
YeNI0BeKa U COBPEMEHHOTO O0IIECTRA;

uaenHas yOexJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amure OTedecTna,
OTBETCTBEHHOCTH 3a €ro CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHME JYXOBHBIX [IEHHOCTEW pPOCCUUCKOTO HAPOIa;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TIOBEICHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIC pEIICHWUS,
OPUEHTHPYSACHh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOIO OYyAYIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TNPUHATUSA LEHHOCTEH CEMEWHOM JKU3HH B COOTBETCTBHM C TPAAULIMSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MIOHUMaHHE SMOLMOHAJILHOTO BO3/IEMCTBUS dKMUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXXEHUI0O B pa3HbIX BHJAX HCKYCCTBA, CTpPEMIJICHUE
IPOSIBJIATH KaueCTBa TBOPUECKOM JINYHOCTH;

5) ¢usudeckoro BocnuTaHus, (OpMHPOBAHMS KYJIbTYPbl 310POBbS H
IMOIHOHAIBHOTO (JIATONOJYYHS:

MOHUMAHUE W pean3alus 3J0pOBOTO M 0Oe30macHOro olpasa XKu3HU (3A0POBOE
nuTaHue, cOOJIOJIEHUE TUTMEHHYECKUX TPABUI U HOPM, COAIIaHCUPOBAHHBIA pPEKUM
3aHSATUN U OTAbIXA, pEryisipHas Quanueckass akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (U3HUECKOMY U TCHUXHYECKOMY
3J0pOBBIO;

MOHMMAaHHE IEHHOCTH TMPAaBUJ WHIWBHUIYAIBHOTO U KOJIJIEKTUBHOTO 0OE€30MacHOro
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJCH;

OCO3HAHHME TIOCTEACTBUN W HENPUATUS BPEIHBIX TNPUBBIYEK (yHoTpeOiieHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEepPCTBa, TPYI0II00HE;



FOTOBHOCTh K AaKTUBHOW JEATEJIbHOCTH TEXHOJOTUYECKOM U  COLUAIBHOU
HaIPaBJI€HHOCTH, CIOCOOHOCTh HWHUILMUHUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO JEATEIIbHOCTB;

UHTEpPEC K pa3lIUyHbIM cdepam MnpodhecCUOHANBHON NESITeIbHOCTH, yMEHUE
COBEpIIaTh OCO3HAHHBINM BBIOOp Oynymier mpodeccuu W peaau3oBBIBATh COOCTBEHHBIE
JKU3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHUIO W CaMOOOpa30BaHUIO HA MPOTIKCHUH
BCEM KU3HU,

7) 3K0JI0rM4€eCKOro BOCIIUTAHUSA

9KOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOUHHMKY KU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE  YPOBHS  JKOJOTMYECKOW  KYJIBTYpbl: MNPUOOpPETEHHUE  OIbITa
MJIAHUPOBAHUSI TMOCTYNKOB M OIEHKH MX BO3MOXKHBIX TOCJIEICTBHUU ISl OKPYKaroIen
Cpebl;

OCO3HAHHUE TJI00ATBHOTO XapaKTepa YKOJIOTHIECKUX MTPOOIeM U MyTeH UX pellieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TIPU U3yYEHUU OHMOJIOTUU 3HAHUS U
YMEHHUS TPU PEHICHUU MPOoOJIeM, CBA3aHHBIX C PAllMOHATBLHBIM MPUPOIONOIb30BAHUEM
(coGroieHre MpaBwII MOBEICHHSI B TIPUPO/IE, HAIIPaBJISHHBIX HA COXpPaHEHNE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUSITUE JICUCTBHUM, NPUHOCAIIMX BpEI OKPYKAKOWIEH ITPUPOIHON
cpeie, yMEHHE TPOTHO3UPOBATH HEOJATOMPHUSATHBIE SKOJOTHYECKHE TOCIIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HaJIM4YM€ PA3BUTOTO HKOJOTHMUYECKOTO MBIIIJIEHUS, HSKOJOTMYECKOW KYJIbTYpHI,
OMbITA JESITEIBHOCTH HKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMM B TO3HABATEIbHOW, KOMMYHMKATUBHOW M COI[MAJIbHOM MpPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN ACSATEILHOCTH YKOJIOTHYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH M OOIIECTBEHHOW MPAaKTHKHW, OCHOBAaHHOIO Ha JUajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEJIbCKOW KYJIbTYPhl KakK CpeACTBa
B3aUMOJICHCTBUSI MEX1Y JIFOJIbMU U MMO3HAHUS MUPA;

MOHUMaHHUE CcrnenupUKd OHOJIOTHMM KaK HayKd, OCO3HaHHUA e poiau B
GbOpMHUpPOBAaHUHU  PAlMOHATBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU  LETOCTHOTO
MpeACTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE IIPUPO/IBI, USTIOBEKA M OOIIECTBA,
B TIO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOJeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHM [IJI1 COBPEMEHHOW ITUBUIIM3AIUU:
oOecriedyeHrs HOBOTO ypPOBHS PAa3BUTHS MEAWIMHBI, CO3JaHUE NEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pElIaTh PecypcHble MPOOJIEMbl Pa3BUTHs 4YEJIOBEUECTBA,
MOWCKAa TyTeW BBIXOJAa M3 TIOOATBHBIX SKOJIOTHYECKHX MpobiieM U obecreueHus
nepexoja K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIOJb30BAHUIO TPUPOIHBIX
pecypcoB u (pOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTUYECKUX 3HAHUI B LIEJSAX TMOBBIIICHUS
oOmield KyJabTypbl, €CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKIIMOHAIBHOM  TPaMOTHOCTH  OOydaromuxcsi, (GOopMUpPYyeMOW TIpU  U3yYEHUU
Onooruy;

MOHUMAHUE CYLIHOCTM METOAOB IIO3HAHMS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS AJI1 aHajau3a U OObsSCHEHUs
SABJICHUN OKPYXKAIOIIETO0 MHpa U MPOUCXOMSIIMX B HEM W3MEHEHUW, YMEHHUE [eNaTh
000CHOBaHHBIEC 3aKJIIOYEHUS HAa OCHOBE HAay4HbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C
LEJIBIO MOJTYyYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO UCIOIb30BaTh OMOJOTMYECKUE 3HAHUS 111 PELLIEHUS
npo0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIHsX;

OCO3HAHME LIEHHOCTH HAay4YyHOM JIeATEIbHOCTH, TOTOBHOCTb OCYILECTBISAThH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO AEITENbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTbh M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJIYYE€HHIO HOBBIX 3HAHMH MO OUOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MertanpenMeTHsie  pe3yibTaThl OCBOEHHUS YyueOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauMMble  JUIsi  (OPMUPOBAHUS  MHPOBO33pPEHHUS  OOydYarOIIMUXCS
MEXIUCUUIIIIMHAPHBIE  (MEXIpPEIMETHbIE) OOILIEHAyUYHbIE TOHATHUS, OTPAKAKOLINE
LEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U CHEIU(UKY METOJOB MMO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEILECTBO, 3HEPIUs, SBJIEHUE, MPOILECC, CUCTEMA, HAYUHBIN
dakT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJII0/IEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHX), YHUBEpCAIbHbIE yueOHbIE JEHCTBUS

(mo3HaBaTeNbHEbIE, KOMMYHUKaTUBHBIE, pEryJsTUBHBIE), oOecrieynBaroIue
dbopmupoBaHue  (PyHKIMOHAIBHOW TPAMOTHOCTH M  COLMUAIBHOW  KOMIIETCHIIMHU
oOy4aromuxcs, CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUILTNHAPHBIE, MHPOBO33PCHUCCKHE 3HAHWUS W YHUBEPCAIbHBIE y4eOHBIC
NEHCTBUS B TO3HABATEIBHOM U COIIMANIbHOM MPAKTHKE.

MeranpenMeTHble  Pe3yJbTaThl  OCBOCHHUS TMPOTPAMMBI  CPEIHEro  OOIIero
o0Opa3oBaHus JOHKHBI OTPAXKATh:

OBi1aieHne YHUBEPCAJbLHBIMH YUYeOHBIMH NMO3HABATEIbHBIMU /1€l CTBUSIMMU:

1) 0a30BbIe JJOTMYECKHE TeCTBUA:

CaMOCTOSTEHHO (HOPMYITUPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHWUU MPHUEMBI JIOTHYCCKOTO MBINIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, Ki1accuukauu, 0000IIeH ), PAaCKPBIBATh CMBICI OMOJIOTHYECKHUX
NOHITHA (BBIACNIATh MX XapaKTepHbIE NPHU3HAKU, YCTAHABIMBATH CBSI3M C JPYTUMU
HOHSITHUSIMHU);

OTIPEJICIIATH TIeNIN JIeATEeIbHOCTH, 3a/1aBasi TapaMeTPhl M KPUTEPHUH UX JTOCTHKCHHUS,
COOTHOCHTD PE3YNIbTATHI ACSITCILHOCTH C IOCTAaBICHHBIMU IEIISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS i1 OObSICHEHHSI (PAKTOB U SIBJICHUH KUBOU
IPUPOJIBI;



CTPOMTDH JIOTMYECKUE PACCYXJIEHUs (MHIYKTUBHbIE, J€IYKTUBHBIC, 110 AHAJIOIHH),
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEYUSI B PACCMATPUBAEMBIX  SIBJICHMSX,
(opMyIMpPOBaTh BHIBOJIBI U 3aKIIIOUCHMS;

IPUMEHITh CXEMHO-MOJIEJIbHBIE CPEJACTBA MJI MPEACTABICHUS CYLIECTBEHHBIX
CBsI3eH M OTHOUICHUH B M3y4yaeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAKKe MPOTUBOPEUUI
Pa3HOro poja, BHIABICHHBIX B PA3JIMYHbIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3palaThiBaTh IUIaH peEIIEHUs NpoOJeMbl € Y4YETOM aHalIM3a MMEIOLUXCcs
MaTepUaJIbHbIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI I€ATEIbHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH padOTy B YCIOBHUSIX PEAJbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TIPU PEIIEHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE eCTBUS:

BJIa/IeTh HABbIKAMU Yy4eOHO-MCCIIEIOBATENbCKOM U MPOEKTHOM JeATEeIbHOCTH,
HaBBIKAMU pa3pelieHusi npo0iaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUs] MPAKTHUYECKUX 3ajad, MPUMEHEHUIO pa3InYHbIX METO/I0B
HO3HAHUS;

UCIIOJIb30BATh PA3JIMYHbIE BUJbI IEATEILHOCTH MO MOJIYyYEHUIO HOBOT'O 3HAHUS, €r0
UHTEPIpETAINH, TPEOOPa30BAaHUIO M MPUMEHEHHUIO B yYEOHBIX CHUTYaIHsX, B TOM YHCIIE
IPY CO3/1aHUU YYEOHBIX M COLIMAIIBHBIX IPOEKTOB;

dopMHUpOBaTh HAYYHBIH THN MBIIUICHUS, BIAACTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSAMH U METOJIAMU;

CTaBUTh W  (QOPMYJIHpPOBaTH COOCTBEHHBIC 3aJadyd B  00Opa30oBaTEIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYalLUsX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBS3M U aKTYaJIM3UPOBATH 3a/1ayy, BbIABUIATh
TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThI JUIsl JOKA3aTeJIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PELLIEHUS;

AQHAJIM3UPOBATH TIOJYYEHHBIE B XOJE€ PEUICHUS 3alaud pe3yibTaTbl, KPUTHUUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

OCYLIECTBIISITh LI€JICHAIIPABICHHbBIN TOUCK EPEHOCA CPENICTB U CIIOCOOOB NEHCTBUS
B IPOeCCHOHATIBHYIO CPENYy;

YMETh T[EPEHOCUTh 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 o001acTu
KU3HEEATENBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbBIX MPEAMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIE UJIEH, NIPEJIaraTh OPUrMHAJIBHBIE MTOJIXO0/IbI M PEILIECHUs, CTABUTH
npo0OJIeMbl U 337a4i, AOMYCKaOIIKe albTepPHATUBHbIE PELICHUS.

3) padora ¢ uH(popManmei:

OpUEHTUPOBATHCS B PpA3IMYHBIX HMCTOYHMKAX HHPOpMaluu (TEKCTE Y4EOHOro
nocoOus, Hay9HO-TIOMYJISIPHON JHUTEpaType, ONOIOTHYECKUX CIOBAPSAX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHaIM3UpOBaTh HHPOPMALMIO Pa3IUYHbIX
BUAOB U (opM mpeacTaBiIeHHS, KPUTHYECKH OICHMBATH €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEUNBOCTD;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PAa3IMYHbIE METO/bI MPU MOUCKE U 0TOOpe
Ononornyeckor HHGOpMAIIH, HEOOXOAMMOH JIJIsl BHITTOTHEHHSI YI€OHBIX 3a/1a4;

npuoOpeTaTh  OMBIT ~ HWCHOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHMKATHBHBIX
TE€XHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYPY AKTHBHOI'O HCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENBHO BbIOMPATh ONTUMAJIBHYIO (OPMY MPEACTaBICHHS OUOIOrMYECKON
uH(popmanuu (cxembl, TpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BAaTh HAYYHBIN f3BIK B KaUECTBE CPEJICTBA MpH paboTe ¢ OMOJIOrMYeCcKOn
uH(poOpMaLMel: TPUMEHSATh XUMUYECKHe, (PU3NYECKHe M MaTeMaTU4YeCKue 3HaKH |
CHUMBOJIBI, PopMyIbl, a00peBUATYpy, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATISAHOCTH;

BJIa/IETh HABbIKAMU DPACIO3HAaBaHUS M 3alIMThl MHPOpMalUU, UHPOPMALUOHHOU
0€30MacHOCTH JINYHOCTH.

OBi1aieHNe YHUBEPCAJbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSIMH:

1) o01ennme:

OCYILECTBJISITh KOMMYHHUKAIIMK BO BceX cdepax *KHU3HU, aKTHBHO y4acTBOBATH B
JMaJIore WK JUCKYCCHH IO CYIIECTBY OOCYK/1aeMOil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CY)KJIEHUSI OTHOCUTENIBHO BBINIOJHEHUS IIpeAJaraéMoi 3aauu, yYUTbIBAaTh
MHTEPECHI U COrNIACOBAHHOCTD MO3ULIMNA JPYTUX YYaCTHUKOB JIUAIOra WK JUCKYCCHH);

pacro3HaBaTh  HeBepOaJbHBIE CpeACTBA  OOLICHWS, TMOHUMAaTh 3HAYECHHE
COLIMANIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOHQIMKTHBIX CUTYallUid, YMETh
CMSTYaTh KOH(MIMKTH U BECTU EPErOBOPHI;

BJIQJIETh pPAa3jIMYHbBIMU CHocoO0aMu OOIIEHHUS W B3aUMOJEHCTBHUS, IOHMMATH
HaMEpEeHUs JPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B
KOppeKTHOM (opme HopMyTUPOBATH CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOI TOUKY 3PEHMSI C UCIIOIb30BAHUEM S3bIKOBBIX
CPEJICTB.

2) cOBMeCTHAs J1esSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW M MHIMBHUIYAIbHON PabOThI
MpU PEIICHUH OMOIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IPYNNOBBIX (OPM B3aMMOJICHCTBUS MIPH pElIeHUH Y4eOHOM 3a1auu;

BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JEMCTBUI C YUETOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)JI0T0 WIeHa KOJUICKTHBA;

NPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBUS N0 €€ TOCTUKEHUIO: COCTABIIITH IUIAH ACHUCTBUM, PACIIPENEIIATh POJIM C YYETOM
MHEHUH yYaCTHUKOB, OOCYKJaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHWBATh KAaueCTBO CBOETO BKJIAJa M KAXKJOrO y4YacTHHKAa KOMAaHIbl B OOIIMN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaratb  HOBBIE  IIPOEKTBI, OLEHUBAaTh HJEUM C [O3MLIMM  HOBU3HBI,
OpPUTHMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEAECHUE B PA3JIMYHBIX CUTyalLUsX,
IPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIMATUBHBIM.

OBi1aieHNe YHUBEPCAJbHBIMH PeryJITUBHBIMM 1€ CTBUAMM:

1) camoopranmusanms:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS /IS BBISABJICHUS MPOOJIEM M MX pEUIeHUs B
KU3HEHHBIX U yUCOHBIX CUTYAIHIX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JECHCTBHUSAX U MOCTYIKAX MO OTHOLIEHUIO K KUBOM MPUPOJE, CBOEMY 30POBBIO U
310POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO ~ OCYIIECTBIIATh  I[TO3HABATEIBHYIO JIESTEIBHOCTD, BBIABIITH
npoOsieMbl, CTaBUTh W (OPMYIHPOBaTH COOCTBEHHBIE 3aJauyud B 00pa3oBaTEIbHOU
NESATENBHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEIPHO COCTABJIATh IUIAH pEIIEHUs MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHMpsATh paMK1 yueOHOTro nmpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHpOBAaTh €ro, OpaTb OTBETCTBEHHOCThH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOW 3PYIUIUH B Pa3HBIX
o0nacTsX 3HAaHUW, TMOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBaTENbHbI U KYJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJA/ICTh HABBIKAMH II03HABATEIBHON pe(IEeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIIOJIb30BATH
npuéMBI peIeKCUN ISl OLIEHKH CUTYAIH, BEIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

OpUHUMAaTh MOTHBBI W  apryMEHThl JPYrMX @IpH aHaJIM3€ pe3y/IbTaToOB
JEATEIbHOCTH;

3) npuHsiTHE ce0sl M IPYIUX:

NPUHUMATH ce0s1, TOHUMAs CBOM HEJAOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W  apryMEHThl JPYrMX @IpH aHaIM3€ pe3ylbTaToB
JeATEITbHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO APYTHX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TMO3UIIMH JIPYTOr0 YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTtnbie pe3ynbTaThl ocBoeHus: mporpamMmbl COO mo O6uonoruu Ha 6a30BOM
YpOBHE BKIIIOUalOT creunpuueckue st ydeOHoro npeamera «buonorus» HaydHble
3HaHUS, YMEHHMs U CHocoObl JEHCTBHI IO OCBOGHHIO, HHTEpPHpETaluu U
npeoOpa3oBaHUI0 3HAHMM, BUABI JEATEJBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUM B pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TaKkKe B peaJbHBIX
KU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C Ouojoruei. B mporpamme mnpeamerHsie
pe3yNbTaThl NPEACTaBICHBI MO roj1aM 00y4YeHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS ydeOHOTro nmpenmeta «buonorus» ¢ 10 knacce
JTOJKHBI OTPayKaTh:



c(OpMHUPOBAHHOCTh 3HAaHMM O MecT€ M POJM OHOJOrMM B CHCTEME HAay4HOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHbl MHpa M HAy4HOI'O MHPOBO33pEHHs, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHU, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JAJIs
pELIeHMs] )KU3HEHHBIX 3a7a4;

YMEHHUE pPacCKpbIBaTh COJEPKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHUH: JKU3Hb,
KJIeTKa, OpraHu3M, MeTaboau3M (0OMEH BEIIEeCTB U IMPEBpaIICHUE SHEPrHH), TOMEOoCcTas
(camoperynsinusi), ypOBHEBas OpraHu3alusl >KUBBIX CHCTEM, CaMOBOCIPOM3BEJICHUE
(penponykuus), HaCIAEACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb  OWOJIOTMYECKHE  TEOpuM  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJIbHas JI0TMa MOJIEKYJISIpHOM Ouomnorun), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u ydenus (0 ILEHTpax MHOTrooOpasusi U MPOUCXOXKJECHUS
KynbTypHbIX pactenuit H. M. BaBunoBa), onpenensiTh IpaHulbl UX NPUMEHHUMOCTU K
YKUBBIM CHCTEMAM,;

yMEHHUE BIIaJIeTh METOJaMU HAy4yHOrO IO3HaHWs B OWOJNOrHH: HAOIIOJEHUE U
ONMCAHME JKUBBIX CHCTEM, IPOLECCOB W SBJICHUH, OpraHu3alys U IPOBEICHUE
OMOJIOrMYECKOTO HKCMEPUMEHTa, BBIJIBU)KEHHUE THUIOTE3bl, BBISBICHHE 3aBHUCUMOCTH
MEXIy HCCICAYEeMBbIMH BEIUYMHAMH, OOBSCHEHHE TOJYYCHHBIX PpE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAy4YHBIX IOHATUN, TEOPUHW W 3aKOHOB, YMEHHUE [JeNaTh BBIBOJBI Ha
OCHOBAHUH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKM BUPYCOB, KJIETOK IIPOKAPUOT H
9YKapHoOT, OJAHOKIJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMeHa BEIECTB U NPEBpAIlleHUs] SHEPIMU B KIETKe, (POTOCHUHTE3a, MIACTUYECKOTO U
SHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, MeEHO03a, OIUIOJI0TBOPEHUS,
Pa3MHOXKEHU, UHAUBUAYaJIbHOTO pa3BUTHUSI OpraHu3Ma (OHTOTeHE3);

YMEHHE TMPUMEHATh IOJYyYEHHbIE 3HAHUS s OOBSCHEHUS OHOJOTHYECKUX
IIPOLIECCOB U SIBJICHUH, JJI PUHATUS IPAKTUYECKUX PELIECHUN B IIOBCEIHEBHOMN XKU3HU C
1enblo obecnieyeHusi 0€30MaCHOCTH CBOETO 3/10POBbSI U 3/10POBbsI OKPYKAIOIINX JIFOJEH,
cOOMIOIEHUS HOPM TPaMOTHOIO TIOBEAEHHUS B OKpYKalOLIeH MNpUpOIHON cpere,
NOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHMS JIOCTH)KEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHH ISl pallMOHAIIBHOTO MPUPOAONOIB30BaAHMS;

yMEHHE peuiaTh 3JE€MEHTapHble TeHETHUYECKHE 3a/1ayd Ha MOHO- M JUTHOpUIHOE
CKpeIlMBaHUe, CIEIUIEHHOE HAacJel0BaHHe, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEeIIMBaHUs JJIs IpeIcKa3aHusl HaclIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBIMOIHSITH JIA0OPATOPHBIE W MPAKTUUYECKUE PabOThI, COOIIOIATh TIPaBUIIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKH  OICHMBAaTh W  HHTEPHPETUPOBATH  HMH(OOPMAIUIO
OMOJIOTNYECKOTO COJEpPKaHMsl, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUSA U3 Pa3IUYHBIX
UCTOYHHUKOB (CpEICTBA MacCcOBOM HH(OpPMAIMH, HAYyYHO-NOIYJISIPHBIE MaTepUaibl),
TUYECKUE  AaCMEKThl COBPEMEHHBIX HCCIEAOBaHUN B  OWOJIOTMH, MEIULMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Imas
OMOJIOTMYECKYI0 MH(POPMALMIO W3 HECKOJBKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUWHBIN arapaT OMOJIOTHH.



[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXaTh:

c(OpMUPOBAaHHOCTh 3HAHUM O MeCT€ W POJM OHOJIOTUHM B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (DOPMHUpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOMU
KapTUHBl MHpPa ¥ HAy4YHOTO MHPOBO33PEHHUS, O BKIAJE€ POCCUHUCKHX M 3apyOeHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMHU, (PYHKIIMOHAIBLHON IPaMOTHOCTH YeJIOBEKa AJIs
pelIeHUs )KU3HEHHBIX 3a7a4;

YMEHHE pacKpblBaTh COAEpkKaHUE OUOJIOTMYECKUX TEPMUHOB M TOHSATUH: BUJ,
HOMYJSIUS, TEeHOMOHMA, SBOJIONUSA, ABWXKYIIME CHIBI  ((aKTOpbl)  SBOJIOLUU,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHMJI000pa3oBaHUE, HKOJOrMYECKHE  (HaKTOPHI,
9KOCUCTEMA, NPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LIENHA MHUTAHMS, 3KOJOTMYECKas
nupamujia, OMoreoreHos3, ouocdepa;

yMEeHHe Hu3jiaraTh Ouosioruueckue teopuu (dBosrounoHHas teopus Y. [lapsuna,
CUHTETHYECKAsl TEOpHs DSBOJIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH (3apOibILIEBOTO
cxoactBa K. M. bapa, uepenoBaHus riaBHbIX HalpaBjieHUWA U myTed sBomonuu A. H.
CeeprioBa, yuenusi o Owocthepe B. WM. Bepuaackoro), ompenensiTb TPaHUIBI HX
IPUMEHUMOCTH K KUBBIM CHCTEMAaM,;

YMEHHE BIAJETh METOJAaMU HAay4YHOTO TIO3HAHUS B OHOJOTHH: HaONIOJIEHHE U
ONMKMCAHME S>KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alus U MpOBeICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIJIBM)KEHHE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXAY HCCIEAyeMbIMHU BEIMYMHAMH, OOBSICHEHHE TMONYYEHHBIX pe3yIbTaToB,
UCIIOJIb30BAHHBIX HAyYHBIX IMOHSATUN, TEOPUW M 3aKOHOB, YMEHHUE JE€NaTh BBIBOJbI Ha
OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSIMI, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OWOT€OICHO30B U
9KOCUCTEM, OCOOEHHOCTU IPOLIECCOB: HACIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOIO
ot0Oopa, BU1000pa30BaHUs, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, NEHCTBUS IKOJIOTHUUECKHUX
(akTOpOoB Ha OpPraHU3Mbl, IEPEHOCA BEUIECTB W TMOTOKAa JHEPIMM B 3KOCHCTEMAX,
AHTPONOTEHHBIX M3MEHEHHH B 9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB U
OMOreoXMMHUYECKHUX IIUKIIOB B Orocdepe;

YMEHUE TPUMEHSTHh IMOJyuyeHHbIe 3HAHWS Ui OOBSICHEHUS OHOJIOTHYECKHX
IPOLIECCOB U SIBICHUH, JJI PUHATUS MPAKTUYECKUX PELIEHUHN B MOBCETHEBHOM )XKU3HU C
1espio odecredyeHus: 6€30MacHOCTH CBOETO 370POBbS U 370POBbS OKPYKAIOIIUX JIFOICH,
cOOJIIOJIEHUS HOPM TpaMOTHOTO TIOBEIEHUS B OKpYXalollell NpUpoJHON cpeje,
NOHMMaHNE HEOOXOJIMMOCTH MCIOIb30BAHUS JOCTHXKEHUI COBPEMEHHON OMOJIOTHN IS
PalMOHANILHOTO MPUPOIONOIB30BAHNUS;

YMEHHE pelaTh JJIeMEHTapHble OWOJOTUYECKHE 3a/ladyH, COCTaBISATh CXEMBI
IepeHoca BEIIeCTB U SHEPTUU B SKOCUCTEMAaX (LIeMU MTUTaHUs);

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U NMPAKTUYECKUE PabOThl, COOII0IaTh IIPaBUIIA
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYTIOBAHUEM;

YyMEHUE  KPUTUYECKM  OLEHMBaTh M  HMHTEPOPETUPOBATH  MHPOPMALUIO
OMOJIOTUYECKOTO COJEpKaHUsl, BKIIOYAIOUIYIO TCEBJOHAYUYHbIE 3HAHUS M3 PA3IMYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMH(OpPMALMU, HAYyYHO-NOIYJISIPHBIE MaTEpHAIIb),



paccMaTpruBaATh r7100aJbHBIE DKOJOTUYECKHE HpO6HeMI>I COBPCMCHHOCTH, (bOpMHpOBaTI)
IO OTHOIICHUIO K HUM CO6CTB€HHyIO IIO3HUIHIO,
YMCHHUC CO31aBaTb COOCTBEHHBIC ITMCHMEHHEIEC H YCTHBIC COO6H.I€HI/I}I, 060611.[&51

OMOJIOTUYECKYI0 MH(OpMALUI0 U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN arapaT OMOJIOTHH.






TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM
o/ HpOrpaMMBI Beero Konrpoabnbie | Ilpakruueckue (uudposbie)
padoThI padoThI o0pa3oBare/ibHbIE

pecypchbl

1 buonorus xak Hayka 2 0.5 Bubnmorexa LIOK
https://m.edsoo.ru/7f41¢292

2 JKuBbIE CHUCTEMBI M UX OpraHu3aIus 1 Bubamorexa [IOK
https://m.edsoo.ru/7f41¢292

3 XUMHYECKUN COCTAB U CTPOCHUE 2 1 bubnuoteka [IOK
KIIETKH https://m.edsoo.ru/7f41¢292

4 KuzHenesTeapbHOCTh KIETKHA 6 bubmorexa [OK
https://m.edsoo.ru/7f41¢292

5 Pa3zmHOXEeHME 1 HHAUBHIYaJIBHOE 5 1 bu6nuorexa LIOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41¢292

6 HacnenctBeHHOCTh M N3MEHYNBOCTD 2 15 Bbubnuoreka LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292

7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuoreka LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292

8 [IpoMexxyTouHas aTTecTanus 1 1 bubmoreia LIOK
https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO HACOB I10 34 | 4
ITPOI'PAMME
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11 KIJACC

KoauyecTBO 4acos JJ/IeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabusbie | Tpakrnueckue (uudpoBere)
IpOrpaMmMal Bcero
padoThI padoThI oOpasoBaTe/ibHbIE
pecypchbl
1 DBOJIIOIMOHHAST OMOIOTUS 9 1 bubmmorexa TOK
https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE 9 0.5 bubnunoreka LIOK
JKU3HHU Ha 3eMiie https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpyXxaromias cpejia 5 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01IecTBa ¥ DKOJIOTUYECKUAE 10 but6mmoreka [IOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
5 [IpoMesxxkyTouHas aTTecTanus 1 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 34 1 )5

[NPOI'PAMME
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KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No Koau4yecTBo 4acoB JlaTa uzyyenust JIIEKTPOHHbIE UMPPOBLIe
/i Tema ypoka o0pa3oBaTejbHbIE
pecypcsbl
Bcero KP P 10 «A» 10 «b»
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 04.09.2024 02.09.2024 | https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOUW TPUPO/IBI.
[TpakTruyeckas pabora Ne 1 «/cronb3oBaHue 11.09.2024 09.09.2024 | Bubamnoreka LIOK
2 1 0.5
Pa3IMYHBIX METOOB MPU N3yUECHUHN https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 00BEKTOB»
3 buonornueckue cuctemsl, NpOLECCHl U UX 1 18.09.2024 16.09.2024 | bubauoreka [IOK
H3yueHHe https://m.edsoo.1u/863e6564
4 XuMHUUYeCKU cocTaB KieTku. Boma u 1 25.09.2024 23.09.2024 | buommoreka I[IOK
MUHEpaJIbHBIC COJTN https://m.edsoo.ru/863e674¢
5 Benit. CocTas 1 CThocHIe GelkoR 1 02.10.2024 30.09.2024 | bubmuoteka [IOK
' P https://m.edsoo.ru/863e6b72
depMeHThI — OMOJOTHYECKHE KaTaTu3aTOPHI.
6 Jlaboparopnast pabora Ne 1 «M3yuenue 1 0.5 09.10.2024 07.10.2024 | bubmuoteka [JOK
KaTaJIUTUYECKOI aKTHUBHOCTU (PepMEHTOB (Ha ' https://m.edsoo.ru/863e6b72
MpUMepe aMIIIa3bl WIN KaTajaas3bl)»
7 Vo U S— 1 16.10.2024 14.10.2024 | bubnuoteka [IOK
sl A https://m.edso0.ru/863e6870
23.10.2024 21.10.2024 | bubmmoteka [JOK
8 Hyxnienrossie kucnotel. AT® ! https://m.edsoo.ru/863e6d5c
9 Hctopus u MmeToabl U3ydeHUs KIETKHU. 1 06.11.2024 11.11.2024 | Bbubaumoreka [IOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
13.11.2024 18.11.2024
10 Knetka kak 1iei1ocTHas )KvuBasi cuctema 1
CrtpoeHue 3yKapuOTUYECKON KIIETKH. bubmmoreka [JOK
11 Jlabopartopnast pabota Ne 2 «M3yuenue 1 0.5 20.11.2024 25.11.2024 | https://m.edsoo.ru/863e6ft0

CTPOEHUS! KJIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB

https://m.edsoo.ru/863¢e716¢



https://m.edsoo.ru/863e6122
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u 6aKTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax U X ONUCAHUE)

12 OOMeH BelIeCTB WU METa00IU3M bubmorexa LIOK
t 27.11.2024 02.12.2024 | https://m.eds00.1u/863e766¢
09.12.2024 | bubmuoreka [JOK
13 ®doTocuHTE3. XEMOCHUHTE3 04.12.2024 https://m.edsoo.ru/863e7c98
14 SHeDrTHHeCKHIi 0OMEH 11.12.2024 16.12.2024 | bubmmoteka [JOK
P https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN 1TUKI KJIETKH. JleeHne KIeTKHU.
15 Muros. JlabopaTopHas padota Ne 3 0.5 18.12.2024 23.12.2024 | bubmmoreka [IOK
«HabmroteHne MUTO3a B KJIETKaX KOHYMKA ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JyKa Ha TOTOBBIX MUKPOIIpenapaTax»
16 buocuntes 6enka. Peakumst maTpuaHoro 25.12.2024 30.12.2024 | bubamoreka [IOK
CHUHTE3a https://m.edsoo.ru/863e796¢
17 T 5 ek 15.01.2025 13.01.2025 | bubmmoteka [JOK
PaCIIAA HMOCHHTEs beitka https://m.edsoo.ru/863e796e
13 Hexneroumsie ¢o — . 22.01.2025 20.01.2025 | bubmmoteka [JOK
KTCTORHET PMBIH3HH — BHPYCHI https://m.edsoo.ru/863e7540
29.01.2025 bu6mmoreka [IOK
19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB T 27.01.2025 | https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios 05.02.2025 03.02.2025 | bubmmoteka [JOK
https://m.edsoo.ru/863e7f4a
OOpa3oBaHuE ¥ Pa3BUTHE TOJOBBIX KJICTOK.
71 OmnonorBopenue. JlabopaTtopuast padora Ne 4 0.5 12.02.2025 10.02.2025 | bubmuorexa [JOK
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MHKpPOITperapaTaxj
2 VI BIVAIEHOE DASBHTHE ODLAHIAMOB 19.02.2025 17.02.2025 | bubmmoreka [JOK
AHBHILY P p https://m.edsoo.ru/863e8436
23 I'eHeTHKa — HayKa O HACJIEACTBEHHOCTH U 26.02.2025 03.03.2025 | bubmumoreka [JOK
U3MEHYUBOCTH https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HACJEIOBAaHMS TPU3HAKOB. 05.03.2025 10.03.2025 | bubmuoteka [JOK
MoHOrubpuaHOe CKpeIBaHue https://m.edsoo.ru/863e8878
75 JurnbpunHoe cKpeuBanue. 3aKoH 12.03.2025 17.03.2025 | bubaunoreka LIOK

HE3aBHCHUMOI'0 HACJICAOBAHUS ITPU3HAKOB

https://m.edso0o.ru/863e89a4
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CueneHHoe HaclIe0BAHUE IPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yuenue

Bbu6nuoreka [JOK

26 PEe3yIBTATOB MOHOTHOPHIHOTO U TUTHOPHTHOTO 1 0.5 19.03.2025 31.03.2025 https://m.eds0o.ru/863e8c60
CKPEIIMBAHUS Y IPO30(HITBI HA TOTOBBIX
MHUKpOTIperapaTax
I'eneruka nomna. HacnegoBanue npu3Hakos, 02.04.2025 07.04.2025 | Bubauoreka LIOK
27 1
CIEIUIEHHBIX C [IOJIOM https://m.edso00.ru/863e8c60
M3menunBocTs. HenacnenctBeHHast
n3MeHYnBOCTh. JlaboparopHas padora Ne 6.
. bu6mmoreka [IOK
28 Nzyuenne MmoanuKamoHHON N3MEHYUBOCTH, 1 0.5 09.04.2025 14.04.2025 https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO psija U
BapHaIlMOHHON KPUBOI»
Hacneacreennas nsmenunBocts. JlaboparopHas
N 16.04.2025 bubmuorexa [JOK
29 pabota Ne 7. «AHanu3 MyTauil y 1po30Qpuiibl 1 0.5 21.04.2025 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOIIPEIIapaTax
30 T eHeTHKa YeT0BeK 1 23.04.2025 28.04.2025 | bubmmoreka IIOK
https://m.edsoo.ru/863e8d78
31 O6o06menue mo TeMe «HacencTBeHHOCTh U 1 30.04.2025 05.05.2025
W3MEHYUBOCTH OPraHU3MOBY
1 Certe AK HAVKA olLece 1 07.04.2025 12.05.2025 | bubmunoreka [JOK
JICKIHA KaK HayKa 1 ol https://m.edsoo.ru/863¢9214
33 TTrOMEsKYTOTHAs ATTeCTAIL 1 14.05.2025 19.05.2025 | Bubauoreka IIOK
p Y . https://m.edso00.ru/863¢9214
34 MGT(())I[I:I u ﬂ];)cznzceﬂémocenex;ng pa:(::TeHI/II/I u 1 71.05.2025 26052025 Bubmorexa [IOK
PKUBOTHBIX. bUOTCXHOJIOTHA KAK 0Tpacitb T https://m.edsoo.ru/863¢9336
MIPOU3BO/JICTBA.
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 4
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KAJIEHJAPHO- TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
DJIeKTPOHHbIE
Ne /it Tema ypoka KoaunuyecTBO yacoB JlaTa uudpoBbIe
U3y4eHust o0pa3oBaTejibHbIE
Bcero KP TP 11 «A» pecypcenl
. bubmuorexa [JOK
1 DBOJIIOLHS M METObI €€ N3YUEHUS 1 06.09.2024 https://m.edsoo.ru/863ea20e
Hcropus pa3Butus npeacTaBieHuit 0o bubmuorexa [JOK
2 SBOJIIOIUN ! 13.09.2024 https://m.edsoo0.ru/863¢9570
Bbu6nuoreka [JOK
3 Mukpossosonus ! 20.09.2024 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 3JIeMeHTapHas eUHUIIA
4 BUJa U BOJIIOLIHH. 1 05 27.09.2024 Bbu6nuoreka [JOK
Jlaboparopnast pabora Ne 1 «CpaBHeHHE ’ T https://m.edso0o.ru/863e99¢c6
BUJIOB 110 MOP(HOJIOTHYECKOMY KPUTEPUIOY
5 Bk ( apHbie paKTopbi) 1 04.10.2024 bubmmorexa [IOK
BIDKYIIUE CHIIBI (JIEMEHTapHbBIE ()aKTOPHI) IBOIOIHH 10. https://m.edsoo.ru/863e9dad
. Bbu6nuoreka [JOK
6 EcrecTBennbIit 0TOOP U €r0 HOpMBI 1 11.10.2024 https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BOIONMHI: TPUCTIOCOOICHHOCTh OPTaHU3MOB 1
7 BUI000pa30BaHuUE. 1 0.5 18.10.2024 bubmmoreka [JOK
Jlaboparopnast padota Ne 2 «Onucanue mprucrnocoOJIeHHOCTH ’ T https://m.edsoo.ru/863e9fde
opranmu3Ma u €€ OTHOCHUTEILHOTO XapaKTepay
Bbu6nuoreka [JOK
8 Hanpasienust 1 myTy MaKpO3BOJIIOIUN 1 25.10.2024 https://m.edsoo.ru/863e9c L e
9 HeobOpartumocTs 3BOTIONNN 1 08.11.2024
10 Ucrtopust xu3Hu Ha 3emMiie U METObI €€ 1 15.11.2024
W3YYCHHUS
Bbu6nuoreka [JOK
11 ['unoTe3sl MPOUCXOKIACHUS KU3HU Ha 3emiie 1 22.11.2024 https://m.edso0o.ru/863ea5a6
12 PazBuTune xu3Hu Ha 3eMiie 10 ApaM U Nepuoam 1 29.11.2024 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863eabbe

OCHOBHBIC 3TAIIBI 9BOJJIIONUU PACTUTCIIBHOTO U JKUBOTHOI'O MUP;

bu6mmoreka [IOK

13 HpaKTHqUeCKaﬂ paborta Ne 1 «M3yueHne NCKOIMaeMbIX OCTaTKOB 0.5 06.12.2024 https://m.edso0o.ru/863ea8be
paCTeHMIA U KUBOTHBIX B KOJUICKIIHASIX)

Bbu6nuoreka [JOK

14 CoBpeMeHHast cucTeMa OpraHu4ecKoro Mupa 13.12.2024 https://m.edso0o.ru/863ad8e

bu6mmoreka [IOK

15 DBOJTIONHS YeJTOBEKa (AaHTPOIIOTEHE?) 20.12.2024 https://m.edsoo.ru/863eac2e

Bbu6nuoreka [JOK
16 JIBmoxymiue cuibl (paKkTophl) aHTPONIOTEHE3a 27.12.2024 https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTagUH DBOJIOIMA YEJIOBEKA 10.01.2025
YenoBeueckue packl ¥ IPUPOIHbIE bubmmoreka [IOK
18 17.01.2025
aarTaniy 4eJ0BeKa https://m.edsoo.ru/863eaea?
19 O600mmenue mo Teme «BO3HUKHOBEHHUE U pa3BUTHE KU3HHU HA 24.01.2005
3emie»
20 DKOJIOrus Kak HayKa 31.01.2025
Bbu6nmuoreka [JOK

21 Cpenpl 0OuTaHMS U SKOJIOTHYECKUE (PaKTOPHI 07.02.2025 https://m.edsoo.ru/863eafec
AlGuoTtndeckue HaKTopsl.

JlaGopatopnas pabora Ne 3.

2 «Mopdonoruyeckne 0COOEHHOCTH 0.5 14.02.2025 bubmuorexa [JOK
pacTeHuil U3 pa3HbIX MecT oObuTanus». Jlaboparopnas padora N ' o https://m.edsoo.ru/863eb10e
«BnusHUE cBETa HA POCT U PAa3BUTHE
YEPEHKOB KOJICYCa

Bbu6nuoreka [JOK

23 buotuueckue GakTopsr 21.02.2025 https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHI

24 N0y IALHH. IIpaxTrueckas pa60Tua Ne 2 05 28.02.2025

«[Toacy€T MIOTHOCTH MOMYJISIIIUI pa3HbIX
BHUJIOB PACTEHUI»
bu6mmoreka [IOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 07.03.2025 htps://m.edsoo.ru/863cbd6a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI ) 14.03.2025 bubmnorexa [JOK
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https://m.edsoo.ru/863eb46a

OcHOBHBIC TTOKA3aTEIN YKOCUCTEMBL. DKOJIOTHUCCKUE nmupamMual

bu6mmoreka [IOK

27 CaoiicTea ! 21.03.2025 https://m.edsoo.ru/863ebSfa
skocucteM. Cykueccus
28 ITpupoaHbIE SKOCUCTEMBI 1 04.04.2025
29 AHTPOIIOT€HHBIE SKOCUCTEMBI 1 11.04.2025
Bbu6nuoreka [JOK
30 buocdepa — rimobanpHas sxocucTeMa 3eMiu 1 18.04.2025 https://m.edsoo.ru/863ebb5e
Bbu6nuoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOChepsl 1 25.04.2025 https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Onochepe 3eminu 1 02.05.2025
bu6mmoreka [IOK
33 IIpomMexyTouHas aTTecTalus 1 16.05.2025 https://m.edsoo.ru/863ebale
34 CocyniecTBOBaHHE IPUPOBI M YEITOBEYECTBA 1 23.05.2025
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5
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YYEBHO-METOJWYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOIIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHAJIBI JUISI VUEHUKA

1. Aradonosa U. B., Cuornazos B. W. buonorus. ba3zossrii ypoBub. 10 kiacc:
yaeonuk. — M.: [Ipoda.

2. Aradonona U. B., Cusormnazos B. U. buosnorus. ba3oBslit u yriay0ieHHBI yPOBHH.
11 xnacc: yuebnuk. — M.: [Ipoda.

METOJANYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA

1. Buomnorusa. 10 k. : meroguueckoe nmocobue k yueonuky M. b. Aradonosoii, B. U.
CuBornazoBa «buonorusa. 10 kmacc. ba3oBeiit u yrnyonéunsiii yposuu®» / B. H.
MumakoBa, U. b. Aradonora, B. U. Cuornazos. — M. ; [poda, 2010. —
(Poccuiickuii yueOHUK).

2. bwuonorus. 11 xnacc. Meroanueckoe nocodue k yueouuky M. b. Aradonosoii, B. U.
CuBornazosa «buonorus. 11 xnacc. bazoseiii ypoens» B. H. Mumaxosa, U. b.
AradonoBa, B. U. CuBornazos. — M. ; Jlpoda, 2010. —(Poccuiickuii y4yeOHHK)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://fcior.edu.ru

http://bio.1september.ru

http://www.sbio.info

http://www.eco.nw.ru
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