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INOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpamMmbl MO OHOJIOTMM TEOPETHYECKYID OCHOBY IS
OTIpENICICHUs] TMOAX00B K (OPMHUPOBAHUIO COACPKAHUSA Yy4eOHOTO mMpeaMera
«buosorus» cocraBWIM. KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIel, colepKaHus, pe3ynbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MTOJIOKEHUS 00 OOIIUX LEJIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepaiuu, a TakXKe IOJIOXKEHUS O
cnenuduke OMONOrUM, €€ 3HaYCHUHU B IMO3HAHUM KUBOW MPUPOJBI U 00ECTICUeHUN
CYILIECTBOBAHMS YesloBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeiesIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Owonoruu naéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpEJCTBAMU
ydyeOHOro nmnpeameTra «buosorusi», omnpeaenser o0s3aTelbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue Mo pas3ieaM M TeMmaw,
PEKOMEHYEMYIO IOCJIEI0OBATENBHOCTh M3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3pacCTHBIX 0COOEHHOCTEH 00yUYaromuxcsl.

B mporpamme 10 OuoNOrMM TakXK€ YUYMTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JITMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU
NeSITeIbHOCTH/YyUeOHBIX JICHCTBHI OOYYAOMIMXCSA IO OCBOCHHUIO COJCPIKAHHS
OMOJI0THYECKOTO 00pa30BaHMUS.

B mporpamme mo 6uosorun (10-11 kmaccel, 6a30BbId ypOBEHB) pealr30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHWOJOruM, Ojarogaps 4eMy B HeW
POCMATPUBACTCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUA, [IEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOT'O MBIILIEHHUS, IPEICTABIEHUN O 3I0pPOBOM
o0Opa3e XKHU3HM U OEpEeKHbIM OTHOLIEHHWEM K OKpYXKalolled MPUPOJHON cpele.
[ToaTomy Hapsaxy ¢ W3ydeHHEM OOIIeOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHUH O
CTPOEHHUH KUBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme IO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUs TIPUKIIAIHBIX 3a7a4, B
TOM 4YHCle: NPO(QHUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKA, MEIHMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIeCO00Pa3HOro TMOBEAEHUS B OKpY)Kawllled NpUpPOJHOM cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM MAESTENBHOCTH 4YelIOBeKa HAa COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAHON HAIIPaBIEHHOCTH
yuyeOHOro npeaMera «buosorus» NpOJUKTOBAHO HEOOXOJUMOCTBIO 00ecreyeHus



YCIIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTHUYECKOTO
oOpa3zoBaHusi, KoTOpasi Ipeanojaraer QopMuUpoBaHHE Yy  OOydaroIIMXCs
CIIOCOOHOCTH aJanTUPOBATHCS K U3MEHEHUSIM JUHAMHYHO Pa3BHUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonorus Ha ypoBHE cpemHero o0Imero oO0pa3oBaHUsS 3aHUMAET BAXKHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHUpA, pacIHIMpsieT U 0000IIaeT 3HAHUS O KUBOW Tpupojie, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHW3allMM W JBOJIOLHM, CO3MAET
yCIOBHUSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro oOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOIIICHUS K UBOUW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHS UMEET TaKXKe JUIsl PEIICHUs] BOCIUTATEIbHbBIX U
pa3BUBAIOIINX  3a7a4  CPEJAHETr0  OO0mIero  OoOpa3oBaHUs,  COLUATU3AINH
oOyyaroruxcsi. M3ydenue Ouonoruu odecreuynBaeT yciuoBus At (POPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HMH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET WHTErpaIliyd OUOJIOTUYECKUX 3HAHUU C
MPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJNOXKEHHS O TMpEeAHA3HAYECHUH Y4eOHOTO mpeaMera
«buonorusi» COCTaBUJIM OCHOBY JMJiA ONpENeNieHUs IMOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHUIO €ro COJICpXKaHUs, MPEACTaBIEHHOIO B MporpamMme Mo
OHOJIOTHUH.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMUI KyJIbTypOCOOOpPAa3HOIO IMMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHBI OCBOUTH 3HAHWA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpEACISIONINE aJeKBAaTHOE TOBEJACHUE
YeJIoBeKa B OKpY’Karolleld MPUPOAHOUN cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHYECKOU AesTenbHOCTH. Ocoboe MECTO B ATOM CHUCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /Jisi ()OPMUPOBAHUS
NPEICTAaBIICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
[IEHHOCTHBIX  OPUEHTAlMSX  JIUYHOCTH,  CIHOCOOCTBYIOIIMX  TyMaHU3aIlUU
OMOIOrMYEeCcKOT0 00pa30BaHNUS.

CTpyKkTypupoBaHuE COJACp)KaHUA Y4YEeOHOro MaTepwalia B Mporpamme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUSA 3HAHUUA 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX KUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHuU3alliu U
ABOJIIOMHU. B COOTBETCTBUM C 3TUM B CTPYKType YueOHOTO mpeameTa «buoaorus»
BBIJICJICHBI CIIEYIONINE COAEpKaTebHbIe JIMHUM: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormdeckas cuctema», «OpraHuszM Kak



ouosnoruyeckas cucrema», «CucreMa M MHOTOOOpa3ve OpraHuYecKOro MHUpPa»,
«IBOJIIOLIMS KUBOU MPUPOABI», KIKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp wm3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYyYaIOIMMUCA 3HAHUSMH O  CTPYKTYpPHO-(DYHKIIMOHATbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUI B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrxkeHue 1eau u3ydeHus ydeOHoro npenmera «buosorus» Ha 6a3o0BOM
ypOBHE 00€CTIeunBaeTCs PeICHHUEM CISAYIONINX 3a/1a4;

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUiIax, CIyKalluX OCHOBOM
U1t (OPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
MEeTOJaX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTO0O0pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3allMU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMupoBaHUEe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HUHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CMOCOOHOCTEH B MpOIECCe aHalv3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIIOB, WACH M MOAXOJIOB K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOro ypOBHSI OpraHU3aluy;

CTaHOBJICHHE Yy oOOydaroumxcsi oOmeil KyJabTyphl, (YHKIIMOHAIBLHON
IPAaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U ONBITA, MOJYYEHHBIX MpHU
U3y4eHUU OMOJIOTHH,

dbopMupoBaHue y OOydYalOIMMXCSd YMEHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXXHOCTH TO3HAHUSI YEIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHIX
HOPM IIPU NPOBEJICHUN OMOJIOTUYECKUX UCCIIETOBAHMT;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPHI, 1sl (GOPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS,

IpUMEHEHNE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCETHEBHOM KHU3HU IJIS
OLICHKU MOCJIEACTBUI CBOEH JIESITEILHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME M COONIOJEHUE Mep MNPOPHUIaKTUKU
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanHusi «buojorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YUEOHBIM TMPEIMETOM, BXOMASIINM B
COCTaB MpeaMeTHOM o0nacTi «EcTecTBeHHO-HAYUYHBIE PEIMETHI».



Jlist u3ydenusi Ouoja0ruu Ha 6a30BOM YPOBHE CPETHETO 00111ero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kmacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B HeaeIIO).



COJEPXXAHME OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, (puimocodueit, STUKON, ICTETUKON U TIPABOM.
Ponr Ouonorum B (PoOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo/1bI TTO3HAHUS JKUBOM MPHUPOBI (HAOI0CHHE, SKCIICPUMEHT, OIKUCaHUE,
U3MEpEHUe, KiIacCU(pUKaLMs, MOJETUPOBAHUE, CTaTHUCTHYECKas o00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «KMeTO/ bl MO3HAHUSI JKUBOUW TTPUPOIBI».

JlabopaTopHble U NpakTH4YecKne padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iNMYHBIX METOOB TMpHU
U3YUYECHUH OMOJIOTUUECKUX OO0BEKTOBY.

Tema 2. )KuBble cucTeMbl U MX OPraHU3AIUS.

JXusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. OTimdue
KUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3alMKd OMOCUCTEM:
MOJIEKYJISIDHBIM, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISAIIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTr€OIeHOTHYCCKHUI), OMOChHEpHBIH.

JdemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpPTraHU3AIUU
KUBOU MIPUPOIBI».

O6opynoBanue: moaenb moJiekybl JITHK.

Tema 3. XuMHYeCKHIi COCTAB U CTPOEHHE KJIETKHU.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI. MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpalIbHbIE BEIIECTBA.

OyHKUIMM BOABI M MHUHEpalbHBIX BeHIECTB B Kierke. lloanepikanue
OCMOTHYECKOro OasnaHca.

benku. CoctaB u crpoeHre OEnKOB. AMHHOKHCIIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnumblie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~OCIIKOBOW MOJICKYyJbl (IIepBHYHAsl, BTOpPHYHAs, TpPETUYHAS U
YeTBEPTHYHAsE CTPYKTypa). XUMHUECKHE CBOicTBa OenkoB. buosiormueckue
GyHKUMU OENKOB.



®depmeHThl — Ouonormyeckue Katanu3aTtopbl. CTpoeHue (QpepMmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cneuuduyHoctb. KodepmenTsl. Butamussbl.
Otnuuus pepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.

VYrineBoapl: MoHOcaxapuabl  (TJIOKO3a, pubo3a ©  Je30Kcupr003a),
nucaxapunabl  (caxaposa, JaKTo3a) U mojimcaxapuibl  (Kpaxmaj, TJIMKOTCH,
1eJUTF0II03a). bruosornueckue GyHKIUU YIIIEBOIOB.

Jlunuaer:  Tpurnunepunbl, dochoaunuael, crepouabl. [ 'uapoduabHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHue
YIJIEBOJIOB, OEJIKOB U JIUMHIO0B KaK UICTOUHUKOB SHEPTHUHU.

HyxnennoBeie xucnorsl: JIHK w PHK. Hykieoruaer — wMoHOMEpPBI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢ynkiuu JJHK. Ctpoenue u ¢pynknuun PHK.
Bunst PHK. AT®: crpoenue u QpyHKIUU.

[uTonorus — Hayka o kietke. KiletouHnas Teopus — npuMep B3auMOJICUCTBHS
uzei u PaKkToB B HAYYHOM MMO3HAHUU. METOIbI N3YYCHUS KICTKHU.

Knerka kak menoctHas >xuBasi cuctemMa. OOmmMe NTpPHU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reneruueckuit ammapar,
CUCTEMa CUHTe3a Oernka.

Tumnbl KJIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsA CTEHKA, TITMKOKAJIHUKC, UX
¢ynxuu. [Inazmatuueckas memOpana, e€ cBoiicTBa u QpyHkuuu. l{utomnazma u eé
opranouipl. OmHOMeMOpaHHbIe opraHowabl kieTtku. OIIC, ammapar [Mosbmxu,
au30CcoMBl. [10TyaBTOHOMHBIE OpPraHOWbl KIETKU: MHUTOXOHIPHUH, IIJIACTU[BI.
[IpoucxoxxaeHne MUTOXOHIApUN W TuiacTud. Bunbl mnactun. HememOpaHHbie
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJM, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOWJIOB KJIETKU. BKITroueHus .

SAnpo — perynaropHsiid 1eHTp KiIeTku. CTpoeHHue siypa: siaepHas 000J10YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneiiaeH, P. Bupxos, [x.
YorcoH, ®@. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipefiefieHue XUMHUYECKHX JJEMEHTOB B  HEXKHBOU
npupoze», «PacrpeneneHne XuMIIECKUX 3JIEMEHTOB B dKUBOU IPUPOAE.

Tabmuubr u cxembl: «lleproguveckas TaOIUIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbI», «brocunTe3 Oenka», «CTpoeHrne MOJIEKYJIbI OenKa»,
«Ctpoenue ¢pepmenta», «HyknenHoBsie kuciotel. [JHK», «Ctpoenne mMosexybl



AT®», «CtpoeHne 3yKapuOTH4YECKOM KIEeTKU», «CTpO€HUE >KMBOTHOM KIIETKU»,
«CTpoeHHE PACTUTEIBHON KIETKH», «CTpoeHHe MPOKAPUOTUUECKON KICTKU,
«CTpoeHue siIpa KIETKU», <Y TIeBOAbI», «JIunuab».

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME JUIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpakTUHYeCKHEe PadoThI:

JlaGopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW aKTUBHOCTH
(depMeHTOB (Ha IpUMEpe aMIJIa3bl HITH KaTalas3bl)».

JlabopatopHass pabora No 2. «lM3ydeHue CTpOEHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOMOM Ha TOTOBBIX MHUKpONIpenaparax M HX
OTIMCaHUE.

Tema 4. )Ku3He1eATeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboJM3M. AcCUMUIISIHS (TUTACTUYECKUH OOMEH) U
TUCCUMWIIALINS  (SHEPreTHUeCKuil OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIid. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILICHUN SHEPTUU B KIETKE.

®orocunte3. CmeroBass W TeMHOBasg (Qa3bl (doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HaAUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepuu. 3HAaYCHUE XEMOCUHTE3a s
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBIJIEICHUE U
AKKyMyJIUPOBaHUE SHEPrUM B KIJIETKE. JTambl HSHEPreTUYEeCKOro oOMeEHa.
I'mukomus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
SHEPreTUYECKOro 0oOMeHa.

Peaknuu MatpuuHoro cunre3a. ['eHernueckas wuHpopmanus u JHK.
Peanuzamus reHetnueckodl umHpopmanmuu B KIETKe. ['@HETHYECKH KOA U €ro
cBorictBa. Tpanckpunuus — matpuunblid cuate3 PHK. Tpancnsauus — OunocunTes
Ooenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
onocuHTe3€e OemKa.

Hexnerounsie Gpopmbl xu3HN — BUpYCHI. VicTopust oTkpeitust Bupycos (/1. .
NBanoBckuii). OCOOCHHOCTH CTPOCHHMSI WM JKU3HCHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bonesHnu pacreHuid, JKUBOTHBIX M UEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BIY) — Bo3Oyaurens CIIM/]a.



OOparHast ~ TpaHCKpuIus, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHEHUsi BUPYCHBIX 3a00JI€BaHUA.

JdemMoHcTpanuu:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuii, K. A. Tumunpsses.

Tabmuiel u cxembl. «Tunbl muTaHuS», «MeTtaboau3m», «MHUTOXOHIPHUS,
«IHepreTudeckuii oomen», «Ximopormiact», «DotocunTtes», «Ctpoenue JHK»,
«CTtpoeHue u pyHKIMOHUPOBaHUE reHa», «CuHTte3 Oenka», «['eHeTHYECKU KOoJ1»,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIM/a,
Oaktepuodara», «Perukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK m Tpanckpummms»,
«buocunres 6enka», «CTpoeHue KIeTKI», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe 1 HHAUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounbii 1ukI, WM >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdase. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPHI. XpomaTusl.
[{uTOJIOTUYECKNE OCHOBBI PAa3MHOXXEHUSI W  HWHIMUBUIYAJIbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTHUECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOENb KJIETKH — aroITo3.

dopMbl pa3MHOKEHUSI OPraHU3MOB. Oecronoe U moyioBoe. Buasl 6ecrnoioro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOkeHHE. VICKycCTBEHHOE KJIOHMPOBAHUE
OpraHu3MOB, €0 3HAYEHUE JIJIs1 CEJIEKIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTINYHUS OT OECII0JIOrO.

Meito3. Craguu meino3a. IIpomeccsl, MpoOUCXOOAIIME HA CTAAUSIX MEHUO3a.
[ToBenenne xpomocom B wmenose. Kpoccunrosep. buosiornuecknii CMbICIT U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oO0pa3oBaHUs TOJOBBIX KIETOK y IKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHUKUA. OOpa3zoBaHHWE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TameT (CIepMaTo30MJ, SHICKIeTKa) — CIEpMAaToreHe3 W OBOICHES3.
OC0OEHHOCTH CTPOCHHS SMIIEKICTOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NuauBuayanpHoe pasButue  (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpurorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSA Y MMO3BOHOYHBIX JKUBOTHBIX:
npoOienne, racTpynsmus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THIIBI
HOCTIMOPHOHAILHOTO PAa3BUTHSA. MpsiMoe, HenpsMoe (MuuuHOYHOE). BrusiHue



Cpelnbl Ha Pa3BUTHE OPTaHU3MOB, (HAaKTOPHI, CIIOCOOHBIE BHI3BHIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 ILBETKOBOTO PACTEHUA. CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemMoHcTpanuu:

Tabmuubr u cxembl: «DoOpMbl pa3MHOKEHUS OPraHU3MOB», «JIBoWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenuii», «J/lenenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIETOK»,
«CtpoeHue xpomocomb», «Kiierounblii nukn», «Pemnmukamus JJHK», «Muto3»,
«Merno3s», «IIpsmoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIICEKOIUTAKOMINX U
4yesoBeka», «OCHOBHBIE CTaIUA OHTOTCHE3A.

OGopynoBaHue: MHKPOCKOT, MHUKPOIPENAPATHI «CriepmMaTo30uasl
MJICKOTIUTAIOIIETO», «SHIEKIeTKa MIEeKonuTaruero», «KapuoknHes B KiIeTKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alIUIMKausa «/[eleHue KIeTKH», MOJIEIb
JIHK, Mmozxenb MetadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpakTUHYeCKHe PadoThI:

Jlabopatopuast pabora Ne 3. «HaOmomeHme MHTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMNpPEnapaTax».

JlaGoparopuass pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenaparax».

Tema 6. HacjieicTBEHHOCTb U MI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reneTuku. Mctopus pa3BuTHs T€HETUKU. POJIb TUTONOTUYN
¥ 3MOpPUOJIOTUM B CTAaHOBJIICHMHM TEHETUKH. BKJIaa pOCCHICKHMX M 3apyOeKHBIX
yu€HBIX B pa3BUTHE TCHETUKH. MeToAbl TeHETUKH (THOPHI0JOTHUECKHUH,
[IUTOrCHETHYECKUI, MOJICKYJIIPHO-TeHeTUYeCKHit). (OCHOBHBIC TI'C€HETHYCCKHE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCIIOJb3yEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. MeHnenem.
MoHorubpunHoe CKpelmrBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosieHusa. IlpaBuno goMuUHUpOBaHMS. 3aKOH paCIUCIUICHHUS MPU3HAKOB.
I'mnote3a yncroTel rameT. [losIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJIeIOBaHUS
npu3HakoB.  lluToreHeTHMdecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHaATU3UPYIONIETO CKPEIINBAHUS
JUTSI OTIpEe/IeNIeHUs TEHOTHIA OCOOH.

CueryieHHOe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ybTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | eHeTuYecKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeAesneHue moia. AyTOCOMbl U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble oOpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3menunBOCTh. BBl N3MEHUYNBOCTHU: HEHACIICICTBCHHAS U HACIICICTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIUOHHON N3MEHUYUBOCTU. BapuallMoHHbIN psijl M BapUallMOHHAS KPUBASI.
Hopma peaknuu mnpusHaka. KoJWueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennas, wiM TreHOTUNHYECKas, H3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalnmoHHasi u3aMeH4YnBOCTh. Kiaccudukanust MmyTainuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMPUYKHBI MyTaluii. MyTareHHbie (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PAZIOB B HacleIcTBeHHON n3menunBocty H. . BaBuiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYNUBOCT.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKA: FeHealOrn4eCcKui, OJIM3HEIOBBIN, IIUTOTEHETUYECKUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMenHoe ONPENEIICHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa. T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEACTBEHHOM MPEIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTuueckue W TeHepaTuBHbIE MyTalnuu. CTBOJOBbIE KIETKU. I[IpuHUMIMBI
3I0pOBOTO 00pa3a >KM3HH, JUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS] TEHETUYECKHUX
Oone3Hel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAaHME. 3HAYEHHUE MEIUIIMHCKON
TCeHETUKHU B MPEAOTBPAIEHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmumer w cxembl:  «MOHOTMOpPHIHOE  CKpEIMBAaHHE MW €r0
UTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMeT», «JIUruOpuaHOE  CKpEIIMBAHHE,
«lluTonornueckue OCHOBBI JTUTUOPUTHOTO CKpEILLIUBaHUA», «Metio3»,
«B3auMoAeNCTBHE QJUIEIBHBIX TE€HOB», «['€HeTHMYeCKHe KapThl PpPACTEHUH,
KUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHMUS,
CLUEIUICHHOTO C moyioM», «KapuoTumbl 4YejloBEeKa M J>KUBOTHBIX», <«Buibl
U3MEHYUBOCTU», «MoaudukaimonHas H3MEHUYMBOCTH», «HacnmemoBanue pesyc-
dakTopa», «'eHeTHKa rpynn KpoBu», «MyTaliMoOHHasi U3MEHYUBOCThH.

OO6opynoBanue: Mojenu-aniuiuKanuu «MOHOTHOpUIHOE CKpELIMBaHUE,
«HenomHoe nmoMuHHMpoBaHHE», «JlurnOpuaHoe ckpenuBaHue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHUKporpenapar «Jlpozodpuna» (HopMma, MyTaiuu
(bopMBbI KPBLUIBEB U OKPACKH Teja), repoapuii «I opox MOCEBHOI».

JlabopaTopHbIe M IpaKTHYecKHe PadOThI:

JlaboparopHas padotra No 5. «M3yuenuwe pe3ylbTaTOB MOHOTHOPUIHOTO U
JOUTHOPUTHOTO CKPELIUBaHUS Y APO30(PHIbI HA TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHast pabota Ne 6. «M3yueHne MoanpUKAIIMOHHON U3MEHUHUBOCTH,
IIOCTPOECHHUE BaPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOM».

JlabopaTtopHast pabota Ne 7. «AHanu3 MyTauuid y JIpo30(Quibl HA TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktnueckast padora Ne 2. «CocrtaBieHME€ U aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa U MPOLECC. 3apOKICHUE CEIICKINU U JTOMECTUKAIHUS.
VYuenne H. W. BaBunoBa o0 1eHTpax MPOUCXOXKIECHUSI U MHOTroo0pas3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, HITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCoBBI U MHAMBUIYAJbHBIA OTOOPHI B
CEJEKIIMM DPACTEHUMH M JKUBOTHBIX. OleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpenuBanue — wWHOpuAWHT. Ywucras nunug. CKpemMBaHUE YHUCTHIX JUHUU.
I'ereposuc, wnu rubpunHas cuia. HepojcTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otrnanéunas rtubpuam3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
NOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIKEHHSI CENEeKIMM pAaCTeHHM, XWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpaciib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. JTarllbl
co3ganusi pexomoOuHanTHoi JIHK wu Tpancrennsix opranusmoB. Kierounas
uH)eHepus. Kilerounbsle KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHE PACTEHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPTaHU3MOB.

Okojornueckue W otmdeckue  npodmembl. MO —  reHeTtwdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. W. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr 1 cxembl: KapTa «lIeHTpbI MPOUCXOXKACHUS W MHOTO00pa3us
KYyJBTYPHBIX pacTeHuil», «l[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactennii», «OtnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MBanoBa»,
«Jlomumnongus», «OObekThl OHOTEXHONOTHN», «KileTouHble KyJIbTYpHl U
KJIOHUPOBaHHE», «KKOHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJISKU TUIOJIOB M KOPHETUTOAO0B TUKUX (DOPM U KyJIBTYPHBIX
COpPTOB pacTeHui, repbapuiit «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTopHble M NpaKkTH4ecKne padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHKCHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaToOpuio
arpOyHUBEPCHUTETA WIH HAYYHOTO IICHTPA)>.

11 KIIACC

Tema 1. DBOJTIOLIHOHHAA OUOJIOTHA.

[Tpeanocbulku BO3HUKHOBEHMS 3BOJIOLIMOHHON TEOPUU. OBOJIOLUMOHHAS
Teopus U €€ MecTo B OMOJNOruu. BiusHue 3BOJIIOIMOHHON TEOpUU HA PAa3BUTHE
OMOJIOTUY U APYTHX HAYK.

CBugerenscTBa 3BOJMIOIMU. [laneoHTONIOrMYECKHE. TMOCIEI0BATEIBHOCTD
NOSIBJICHUS! BUJIOB B MaJICOHTOJOTMYECKOW JIETOMHMCH, TMEPEXO/HbIE (OPMBI.
buoreorpaduueckue: cxocTBO U paznuune GpayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE. CXOJACTBA W PA3NIUYMASI SMOPHOHOB PpPA3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE. TOMOJIOTHMYHbIC, aHAJOTMYHbIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHE. CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed Yy BcexX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
IapBUHU3MA. JIBMXKYIME CHJIBI 3BOJIONUH BUAOB Mo JlapBuHy (M30BITOUYHOE
Pa3MHOKEHUE MPU OTPAHUYECHHOCTH PECYPCOB, HEOMNPENEIEHHAS W3MEHUYHBOCT,
Oopb0a 3a CyIIeCTBOBaHKE, ECTECTBECHHBINH 0TOOP).

Cunretndeckast Teopus sBoonun (CTD) 1 €€ OCHOBHBIC ITOJIOKCHHS.

MuxkposBosonus. [Tonmynsuus kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBrokyue cuibl (akTophl) SBOJIOIMKM BUIOB B mpupoje. MyTarlMOHHBIN
npoluecc M KOMOWHATHBHAas HM3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jipeiid
reHoB. M3osius 1 Murpanus.

EcrectBeHHbIii 0TOOp — HampaBisiiomuidi  (akrop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Boitonuu. [Ipumepsl
IPUCHOCOOJIEHN y OpraHu3MoB. ApoMoph03bl U HAHOAJANITAIIH.

Bun wu BumooOpa3zoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorsi.  Dopmbl  3BosOLMU:  (puIeTHYECKas, JUBEPreHTHas,
KOHBEpreHTHasi, nmapasuienbHas. HeoOpaTuMocCTh 3BOITIOIUH.

[TpoucxoxieHne OT HeclneuuaTu3upOBaHHbIX NpenkoB. [Iporpeccupyronias
crnenuanu3aursa. AganTuBHas paguarus.

JdemoHcTpanuu:



[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoIbIiiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOpbObI  3a
cymecTtBoBanune», «EcTecTBeHHBII 0TOOP», «MHOrooOpa3sue COpPTOB PACTCHUIL»,
«MHnoroobpasue 110poJa JKHUBOTHBIX», «[lomysiuum», «MyTanmoHHas
U3MEHYUBOCTH», «ApoMopdo3b», «Mnuoamantamuu», «OOmas gereHepanus»,
«JIBrkymue cunbel sBosirouuu», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «[IpucmocobIeHHOCT OPTraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHuE», « IKOJIOTHUUECKOE BUI000PA30BAHUEC.

OO6opynoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3jIU4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJIeJbh «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNU», OOBEMHAsT MOJECIb
«CTpoeHuE TOJIOBHOT'O MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTHU
UCKOIIAaeMbIX JKMBOTHBIX MW pacTCHHWi», Mojaenb ammiukanus «llepekpéct
XpPOMOCOM», BIIAKHBIE MIpemnapatbl «PazButre HacCEKOMOro», «Pa3BuTHE JISITYIIKH,
Mukpornpenapat «Jlpo3zodwmia» (Hopma, MyTanud (GOPMBI KPBUIBEB W OKPACKH
TeIa).

JlaGopaTopHble U NpaKkTUHYeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POJIOrHIECKOMY
KPUTEPHUIO».

JlabopatopHas padota Ne 2. «Onucanne mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KIU3HU HAa 3eMJie.

JloHayuyHbIE TPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHUSI KU3HU Ha 3emiie. a0uoreHe3 M TMaHCHepMHs. XUMHUUYECKas
IBONTIOIUSI. AOHMOTCHHBI CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBONMIOINK. HauanbHbIe 3Tanbl
ounosorudeckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKHU. [lepBble KJIETKM U MX SBOJIOLUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emse mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneos3olickas spa u e€ nepuoabl: KEMOPUMCKUH,
OPAOBHUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30¥icKas 3pa 1 €€ NepUOIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3olickas 3pa u €€ 1nepuoapl: TNaJCOr€HOBBIM, HEOTCHOBBIH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE 3Tallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBIIEHHE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPTraHU3MOB.

CucremMa OpraHMYeCcKOTO MHpa KaK OTpaKkeHHE 3BooUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHHil o
IIPOUCXOXKIECHUH YelloBeKa. MeTtonbl Hu3ydyeHus aHTponoreHe3a. (CxoncrtBa u
pa3IN4YXsl YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MTOJI0KEHUE YEIIOBEKA.

JBmwkymue  cunbl  (dakTopsl) — aHTpomoreHe3a.  HacienctBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYJIUN TPYyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIFOLMH YEJIOBEKA. aBCTPAIONUTEKH, YenoBeK
ymenelii, Yenosek mnpsamoxomamunid, YenoBek Heanaepranbckuid, Yenosek
pa3yMHbIii. Haxoakyn WCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAaHHS, O0JACTh
pacmpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IHS.

UYenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachkl:  €BpPONEOUIHAs
(eBpasmiickas),  Herpo-aBcTpajoujgHas  (PKBaTOpHalbHAs),  MOHTOJIOWIHAS
(asmatcko-amepukaHckas).  UepThl  MPHUCIOCOOICHHOCTH  TPEICTaBUTEIICH
YEJIOBEUECKUX pacC K YCJIOBHSM CYIIECTBOBaHWA. EJNMHCTBO 4YEIIOBEYECKUX pac.
Kpurtuka pacusma.

JdemMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl. «Bo3nukHoBenne CoOJIHEYHOH cucTeMBD», «PasButne
OpraHnyeckoro mupa», «PacturenbHas KieTka», <«OKHBOTHas  KJETKa»,
«[Ipokapuornueckas Kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHPa»,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MECTa MAJEOHTOJOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeuine moau», «/IpeBHue moan», «llepsbie
COBpPEMEHHBIE JTIOAN», «UeT0BEUECKUE PaChI».

OGopynoBaHue: myiskn - «[Ipoucxoxaenne — denoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTCKAHTPOIA, HEaHJEPTalblla, KPOMAaHBOHIIA), CIETKU WIH
N300paKCHUST KaMCHHBIX OpPYAHMHA IEPBOOBITHOTO 4YeIOBeKa (KaMHH-YOIIICPHI,
pyouia, ckpeOyia), TeOXpOHOJOrMYecKass Ta0nuia, KoJuleKius «DopMel
COXPAHHOCTHU UCKOTIAEMbIX )KMBOTHBIX U PACTCHUII».

JlabopaTopHbIie M IpaKTHYecKHe PadOThI:

[IpakTuueckast pabora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJICKITUSX.



DKcKypeus «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAYYHBIA WJIM KpaeBeIUECKHI My3eit).

Tema 3. Opranu3Mbl 1 OKpYKalouias cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/esibl SIKOJIOTMU. MeToIbl 3KOJOTHYECKHUX
UCCJIEI0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHHs OpPraHU3MOB. BOJHAs, HAa3eMHO-BO3JYyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAA.

Oxosornueckue (axktopel. Kinaccudukanus 5skonorudyeckux (HakTopoB:
abuoTuueckne, OMOTHYECKHE | AaHTPOINOTeHHbIe. JIeiiCTBHE SKOJIOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AGuotnueckue (akTOphI: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Tpucniocobnenust  OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckne puTMBl.

buortnueckne  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUIA:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepauus,
MYTyajnu3M, KOMMEHcanu3M (KBapTUPAHCTBO, HAaXJICOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHue OUOTHYECKUX B3aUMOJICHUCTBHUI I CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysiuud. (OCHOBHBIE IOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J{luHaMuka 4ucIeHHOCTH MOMYJISILIUKA U €€ PeryJIsiusl.

JdemMoHcTpanuu:

[Hoprpetsr: A. I'ymboasar, K. ®@. Pynbe, 3. I'ekkens.

Tabmumsl u cxembl: kapta «[Ipuponnsie 30HbI 3emiun», «Cpeapl oOUTaHUSA
opranuzmoB», «®ortonepuoausm», «llomynsiuu», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISUUU UHPY30puu-Ty Penbku», «IIumieBpie nenm».

JlabopaTopHbIe M IpaKTHYecKHe PadOThI:

Jlabopatopnas paborta Ne 3. «Mopdonorndeckne 0cCOOEHHOCTH PAaCTEHUN W3
Pa3HBIX MECT OOUTaHUSI».

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJeyca».

[TpakTiueckas pabora Ne 2. «[loacu€r MIOTHOCTH MOMYJSAIUN Pa3HBIX BUIOB
pacTeHum».

Tema 4. Coo01iecTBa 1 IKOJIOTHYeCKHEe CUCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buabl-momuHaHThl. CBSI3U B
OHoLEeHO3E.

Dkonoruueckre cuctembl (3kocucrembl). [loHsTHe 00 3KocHcTeMe WU
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3IKOCHUCTEMBI. TPOIYIICHTHI,



KOHCYMEHTBI, PEAYLEHTbl. KpyroBopoT BENIECTB U NMOTOK 3HEPTUU B HKOCUCTEME.
Tpoduueckue (nuieBbie) YPOBHU OSKOCHCTEMBI. [IWINEBBIC IIEMA M CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMbI: OuoMacca, MPOAYKLUHS. IKOJIOTHYECKUE
nupamMuabl: TPOAYKLUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYUBOCTh, CAMOPEryJIsiLus, pa3BuThe. CyKUeccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X0351ICTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopa3noobpasue kak QakTop ycTroiuuBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB u CTpyKTypa
ounocepnl. Kuoe BemectBo U ero QpyHkuuu. OcobeHHOCTH Ouocdepsl Kak
r7100ambHOM 3KOCHCTEMBI. J[MHAMUYEecKoe paBHOBECHE W oOOpaTHasi CBA3b B
ounocdepe.

KpyroBopoThl BelIecTB U OMOT€OXMMHYCCKUE IUKIIBI 2JIeMeHTOB (Yriiepoa,
a30t1a). 30HAITBHOCTh OHocepbl. OCHOBHBIC OMOMBI CYIIIH.

YenmosedyecTBO B Onochepe 3eMau. AHTpOIOTreHHbIE M3MEHEHMsI B Orocdepe.
['mobanbpHbIE HKOIOTUYECKUE TPOOTIEMBI.

CocyuiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHAIBLHOTO
yOpPaBJICHUS] TMPUPOJIHBIMU pecypcaMu M MX HCHoNb30BaHue. JlocTukeHus
OHMOJIOTHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypa»,
«IIpupogusie cooOimectBa», «llenu nuTtaHus», «IKOJIOTHYECKAs] MHUPAMUJIA»,
«buocpepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMA
XBOMHOTO  Jeca», «buoneHo3 BogoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTCHHbIE ~ BO3ACHCTBUS Ha TOpUpoAy», «BaxkHelue HMCTOYHUKU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOJI», «[louBa — BaxkHEeHIIas COCTaBJISIOIIAs
ouocdepb», «PakTopbl Aerpaganuu mouB», «IlapHUKOBBIA 3PderT», «DaKTophI
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsr», «OO0mas cTpykrypa Ouocheps»,
«PacpocTpaHeHue Ku3HH B Ouocdepe», «O30HOBBIH JKpaH OHoOchepsr»,
«KpyroBopoT yriepoaa B Ouochepe», «kKpyroBopor azota B IpUpOAe».

O6opynoBanue: MoJeNb-aNIIMKaus «TunuyHble OMOLIEHO3bD», repOapuit
«PacTurenbHble COOOIIECTBA», KOMUIEKIIUNA «bHOLIeH03», «BpeauTenu BaxHEUIINX
CEJIbCKOXO3SICTBEHHBIX ~ KYJBTYp», TepOapud U KOJJIEKUWU pacTeHU u
YKUBOTHBIX, MPUHAJJIEKAIIME K Pa3HbIM KOJIOTMYECKUM TpyIlnaM OJHOTO BHUAA,



Kpacnas xuura Poccuiickori ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHHMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpyKkType IMYHOCTHBIX pPE3yJbTATOB OCBOEHUs Ipeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE. OCO3HAHME OOYyYaroIIUMUCS POCCUNUCKON
rpaXJaHCKOM MAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIMM K  OOy4YeHuI0  OuOJOoTruH,
L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHS OMOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEBHOCTH [I€EHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMHM, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIU4YME HKOJOTMUYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs HpeAaMeTa «bUOIorus» AOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESATENIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSATHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMU
MOBEJACHUS W CIIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHUS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPEHHEH TMO3UIMU JUYHOCTH, MAaTPUOTH3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSIAKY, YEJIIOBEKY TPYJa U CTaplieMy MOKOJIEHUIO,
B3aMUMHOI'0 YBa)KCHUS, OCPEKHOrO OTHONIECHUS K KYJbTYPHOMY HacCJEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpY Karolen cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIAEHUM, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEAIN3AUUH OCHOBHBIX HANPABICHUN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA,



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €&,

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/ad, YBaXXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTINTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOM S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIICINIO U MaMSITHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O 00IIECTBA;

uneiHas yOexJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAaHUE IYXOBHBIX LICHHOCTENW POCCUMCKOT0 HApOa,;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, S TUYECKOTO TIOBEICHMS,

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOWIMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHUS I1IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Hapoaos Poccuy;

4) 3cTeTH4eCKOr0 BOCITUTAHUSI:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 00IECTBEHHBIX OTHOIICHUH;



MOHUMAaHHUE YMOLMOHATBLHOTO BO3CHCTBUS KUBOW IPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusumyeckoro BocnUTaHUsA, (GOPMHPOBAHMSA KYJIbTYPbI 310POBbSI W
IMOIUOHAIBHOTO 0J1ar0NOy YU

NOHUMaHUE W peaju3alus 3J0poBOro M Oe3omacHoro oOpa3a KHU3HU
(3mopoBoe  mHTaHWE, COOJIOJACHME TUTMCHUYCCKUX MPaBUI M HOPM,
COQTAaHCHPOBAHHBIM PEKUM 3aHATHH € OTAbIXa, peryispHas (uudeckas
aAKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOIO M KOMIICTEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DPM3HUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

NOHUMAaHUE IEHHOCTH TMPaBWJI HHJIUMBUIYAIbHOTO M  KOJUIEKTUBHOTO
0€301MacHOI0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIHOJIEH;

OCO3HaHWE TOCJCACTBHNA W HENPHUATHS BPEIAHBIX NMPHUBBIYEK (YIIOTpeOICHUS
QJIKOTOJIs1, HAPKOTHUKOB, KypEHHUS);

6) TPy 10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIECHHOCTU MacTepCTBa, TPYA0IIO0HE,;

TOTOBHOCTh K AKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM W COLIMAIIbHOM
HAIPaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIIHHO
BBITIOJTHATD TAKYIO JIEATEITLHOCTH,

MHTEPEC K Pa3IMuHbIM cdepaMm npodhecCHOHANBHONU JeATEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oynymed npodeccun U peasu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKONW KyJNbTYPhI: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OIICHKM UX BO3MOXHBIX TOCJICACTBUN IS
OKpY>Kalollen cpepl;

OCO3HaHME TJI00ATBHOTO XapaKTepa KOJOTUYECKUX MpoOieM U TMyTed ux
penieHus;

CIIOCOOHOCTh HMCITOJIb30BaTh MPUOOpETaeMble TMPU U3YyUYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TpU PEHIeHUH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
IPHUPOJIONOIL30BaHUEM  (COOIOJICHUE  MpaBU  MOBEJACHUS B IPHPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE  HEINPHUITUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpene, YMEHHE MPOrHO3UPOBATh HEOJAronmpUATHBIE SKOJIOTHYECKUE
NOCJIEICTBUA MPEANPUHUMAEMbIX AEHUCTBUI U NPEIOTBPAILATh UX;

HAJIMYKE PA3BUTOIO KOJIOTMUYECKOr0 MBIIUICHHS], SKOJIOTUYECKON KYJIbTYpHI,
omnbITa NEeSATENbHOCTH IKOJIOTHYECKOU HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKON JESITEIbHOCTH 3KOJIOTMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHKUE S3BIKOBOM M YMUTATEIbCKOM KYyJNbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

NOHMMaHue creuu(puky OHONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeacTaBlieHus 00 OKpYXaroleM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOmiecTBa, B TMO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXpaHEHUs NPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JII COBPEMEHHOW HMBHIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHsI MEIUIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJIEMbl  pPa3BUTHS
YeI0BEYECTBa, OUCKA MyTeH BBIXOAA U3 III00ATBHBIX HKOJIOTHUYECKUX MPOOIeM U
o0ecnieyeHuss  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHUM B ILEIX
NOBBIIIEHUST OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OOywaromuxcs, GpopMupyemon
IpY U3y4YEeHUU OUOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh MOJydaeMble 3HAHUS MJIs aHalu3a U
OOBSICHEHHSI SIBICHUI OKPYXAIOIIer0o MUpPa M MPOUCXOJAIMINX B HEM HW3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOILUXCS JaHHBIX C IIeJIbIO TIOJYYEeHHsI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, FOTOBHOCTH OCYULIECTBIISTH
MPOEKTHYIO M UCCIIEOBATENIbCKYIO ACSITEIIbHOCTh MHIUBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4deOHOro mpemmera «buosorus»
BKJIFOYAIOT. 3HAYUMbIe IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyYarOITUXCS
MEKIUCIUIUTMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAYYHbIC MOHSTHS, OTPaXKArOIIHe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEeUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIEeCTBO, PHEPIHs, SBJICHHE, MPOIIECe,
CHUCTEeMa, HayYHBIH (paKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHMEe,  HAONIOJEHHE, H3MEPEHHE,  OKCIEPUMEHT H  JPYruXx),
yYHHUBEpCaJbHbIe ydeOHbIe JeHcTBUSA (IO3HABaTelbHbIC, KOMMYHHKATHBHBIC,

pETYJISITUBHBIE), o0ecreynBaroIue (dbopmupoBaHue (yHKIHOHATBHOM
IPAaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUHMH OOYy4YaroIIMXCs, CIIOCOOHOCTh
oOyuaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMSI WM  YHUBEpCaJbHble y4eOHbIE JCUCTBUS B
II03HABATEILHON U COL[MAJIbHOU IIPAKTHUKE.

MeranpeaMeTHbIE PE3yJNbTaTbl OCBOCHHUS MPOrPAMMBbI CPEAHEr0 OOLIEro
00pa3oBaHUs TOJDKHBI OTPaXKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA y4eOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUAMM:

1) 6a3oBble JOrHYeCcKHe JeHCTBHSI:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPH OCBOCHHHM 3HAHWUM MPUEMBI JIOTUYECKOTO MBILIJICHUS
(ananmza, cMHTE3a, CpaBHEHUs, KiIacCU(pUKaU, 0000IIEHNU), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATUH (BBIICIATh MX XapaKTEPHbIC MPU3HAKU, YCTAHABJIMBATH
CBSI3U C IPYTUMU TIOHSTHSIMH);

ONpENENATh LENU JEATEIbHOCTH, 3a/aBas IapaMeTpsl M KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACSTEILHOCTH C TOCTABICHHBIMHU LIEJISIMU,;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOW IPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCykaeHus (MHIYKTUBHBIC, JICIyKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B pPacCMaTPUBACMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE CpelcTBa TUIS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUEHUN B M3yYaeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMH  pa3HOrO  pojAa,  BBIABICHHBIX B Pa3IUYHbIX
MH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C YYETOM aHallM3a MMEIOIIUXCS
MaTepHUaAJIbHBIX U HEMATEpUAIbHBIX PECYPCOB,;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEIOBATEIbCKIE NeCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MMPOEKTHON JAESTENBHOCTH,
HaBbIKAMHM  pa3pelieHus npoosieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIB30BaTh pPa3JWYHbIE BUJbl JIEITEIBHOCTU I10 IIOJIYYEHHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUIO M MPHUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMATbHBIX TPOEKTOB;

(dbopMupoBaTH HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUThb U (HOpMyIHpOBaTh COOCTBEHHBIE 33aJauyud B 00pa30BaTEIbHOU
NESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI I J0Ka3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS,

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIOCOOOB
JEeNCTBUS B MPOPECCUOHAIBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IMO3HABATEIbHYI0 M IPAKTUYECKYIO 00J1acTu
KU3HEJIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE MJIEH, MpelaraTb OPUTMHAIbHBIC MOAXOAbI U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHpopmManueii:

OPHEHTUPOBATHCS B PAIMYHBIX HCTOUYHUKAX HH(popMarmn (Tekcre yaeOHOTOo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX HaHHBIX, B VIHTepHeTe), aHaJIM3HPOBAThH



UHGOPMAIUIO Pa3INYHbIX BUJOB U (OPM IpeACTaBICHUs, KpUTUUECKH OLIEHHUBAThH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PAa3IUYHbIE METOJbBI NIPHU MOWCKE U
oTOOpe Ouosiornueckor MH(popMalu, HEOOXOAUMOM MJI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYpYy aKTUBHOTO MCIOJIB30BaHUS PA3TUIHBIX
TIOMCKOBBIX CHCTEM,

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TpeaCTaBICHUSA
onosoruveckoit madGopMaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJUIIbI, PUCYHKH
U Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOTMYEeCKOM HMH(pOpMalMel: MPUMEHATh XHMHYECKHe, (Qusnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopmyibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIAIHOCTH,

BJAQJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  HHQOPMAIIHH,
UHGOPMAITMOHHOHN 0€30MaCHOCTH JTMYHOCTH.

OsJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUAMM

1) o0meHume:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTE WJIM JUCKYCCHH TIO CYIIECTBY OOCY»xmaeMoii TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCTh MO3MIMH JAPYTUX YYaCTHHUKOB
JIMAJIora Wi JUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHHs, TOHWMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYaTh KOH(IUKTHI U BECTH MIEPETOBOPHI,

BJa/IeTh Pa3jIMYHbIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, OHUMATh
HaMEpEeHUs JIPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJIbHOCTD!

MOHUMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aMMOJCHCTBHS MPU PEUICHUH Y4eOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)K0T0 YjeHa KOJUJICKTHBA,



NPUHUMATh I[E€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ JOCTHKEHHUIO. COCTABJIATh IUIAH JIEWCTBUH,
pacupenensiaTh poiad € Y4E€TOM MHEHMH YYacCTHHKOB, OOCYXXIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXKJOTO yYacTHHKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UJEHU C TO3UIUU HOBU3HHBI,
OPUTHMHAIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO M BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3anms:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHHUS MPOOJIEM U UX
pEIIeHNs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENBHYIO ACSITEIBHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTaBJISATh IUJIaH pElIeHHs MNpo0ieMbl C  yu4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MIPEATIOUTECHHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIA;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT,

Ccroco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENBbHON  pediieKCHMd  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU AJisi OLEHKH CUTyaluu, BbIOOpa
BEPHOI'O PEICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO,;



IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYyIMX [PU aHAIU3E pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs U APYTUX:

OPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJOCTATKHU U IOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apPryMEHTBl JPYyIMX NPU aHAIW3E pPEe3yJIbTaTOB
NEATEIBbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YeI0BeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUM MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3IMYHBIX y4€OHBIX CUTYyallUsX, a TaKKe B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouosiorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl IPECTABIEHBI 110 TOaM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS )KU3HEHHBIX 33/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
KHM3Hb, KJIETKA, OpraHu3M, MeTa0onu3Mm (O0OMEH BemecTB M IPEBpallCHHE
SHEPIuu), ToMeocTa3 (caMoperyJisius), YPOBHEBAsI OPraHU3alUs KUBBIX CHCTEM,
caMoBOCIIpOU3BeIcHHE (PETIPOAYKIIUS), HACIECICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3jarath Ouojorudeckue teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajlbHas JOTMa MOJICKYJIsipHOW Owosorun), 3akoHsr (I
Mengnens, T. Moprauna, H. 1. BaBuioBa) u ydenus (0 HeHTpax MHOrooOpasus U
NPOMCXOXKICHUST KyJIbTypHBIX pactenuii H. V. BaBuiosa), onpenenste rpaHuUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METO/IaMU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOTYyYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX NOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTATOB,;

YMEHHE BBIJCNIATh CYIICCTBEHHBIC MPHU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
SYKapuoT, OAHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpAlICHUs] 3HEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOIOTBOPEHUS, PAa3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(onTorenes);

YMEHHE MPUMEHSATh MOJyUYEeHHBIC 3HAHUS A1 OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KHU3HU C LEeIplo obOecriedeHus 0e30acHOCTH CBOETO 3/J0POBbsl U 3/10pPOBbS
OKPY>KaIOIIUX JIIOJIEH, COOII0ICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOTHON cpene, MOHMMAaHUE HEOOXOJWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorun W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS,;

YMEHHME pellaTh »JJIEMEHTApHblE TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATH CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHHs HACIEAOBAHUSA MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINONHATH J1a0OpaTOpHBIE M IMpakTUYEeCKHe paldoThl, COOIOIATh
npaBuiia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000pYAOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh W HWHTEPIPETHUPOBATH HH(MOPMAIINIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIC 3HAHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CpEeICTBA MAacCOBOM MH(MOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl), STHYECKHE AacCIeKThl COBPEMEHHBIX HCCICIOBaHUI B OMOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1ast OMOJIOTHUYECKYI0 MH(POPMAINIO M3 HECKOJbKMX HCTOYHHMKOB, IPaMOTHO
UCIIOJIb30BATh MOHITHIHBIN armapaT OMOJIOTHH.

IIpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HayYHOW KapTHHBI MUpPa M HAYyYHOIO MHMPOBO33PEHMs, O BKJIaJ€ POCCUHWCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa ISl pEIICHNS KU3HEHHBIX 3a71a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHMA:
BUJI, TIOMYJISIIUS, TEHO(MOH]I, SBOIIOIHMS, ABIKYIIHE CHIIbI ((haKTOPhI) IBOJOINH,
IPUCIIOCOOJIEHHOCTh OPraHMU3MOB, BHMJI000pa30BaHME, IKOJIOTMUYECKHE (DAKTOPHI,



DKOCHUCTEMA, MPOAYUEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUs,
IKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, onocdepa;

YMEHHE W3j1araTh OHOJOrHYecKre TeopuH (dBONIOIMOHHAs Teopus Y.
JlapBHHA, CHHTETHYECKAs TEOPHs SBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponprmreBoro cxoxacrea K. M. Bapa, uepemoBaHws TIaBHBIX HAIPaBJICHUH |
nyrteit spomrorimu A. H. CesepiioBa, yuenuss o ouochepe B. 1. Bepuajckoro),
OTPEICNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BJIaJIeTh METOJaM1 HAy4YHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJEHNE U
OMMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUWI, OpraHu3alusi U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYUYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOJOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OlIEHO30B U  HJKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB. HACIEICTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOIO OTOOpa, BHA000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpTaHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPTraHU3MBI, TIEPEHOCA
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh MOJYyUYCHHBIC 3HAHUS NJi1 OOBACHEHUS OMOJOTHMYECKUX
IIPOLIECCOB M SIBJICHUM, JUI NPUHATHS NMPAKTUYECKUX PELICHUH B IIOBCEAHEBHOMU
KU3HU C I1IeTbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHUSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHOM cpejie, TOHMMaHWE HEOOXOJAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOM OUOJIOTUH JIJISl PAllMOHATILHOIO MPUPOAOTIOIB30BAHNS;

yMEHHUE peliaTh dJIEMEHTApHBIC OMOJIOTHMUYECKHE 3a/1aud, COCTABIISATH CXEMbI
HepEeHOCa BEIIECCTB M SHEPTUU B IKOCUCTeMaXx (IIEH MUTAHUS);

YMEHUE BBINOJIHATH JIa0OpaTOpHbIE M MpaKkTUYecKue padoThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM,

YMEHHUE KPUTHUYECKU OIEHMBATh M MHTEPHPETHUPOBATH HHGPOPMAIUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBA MacCOBOW MH(OPMAIINHU, HAYUHO-TIOMYJIIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI00AJbHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO3/IaBaTh COOCTBEHHBIE IMHCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMoIOruueckyr0 MHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHITUITHBIN armnapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No KoanuecTBo yacon DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3aeioB u (mudposrie)
TeM MPOrpamMMbl Bceero Kourposen IpakTnyeck o0pa3oBaTejibHbIE
I ble padoThI e padoTsl pecype
bu6nmoreka [JOK
Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
R
JKusnie cucTeMbl U UX Brbmrorexa HHOK
1 https://m.edsoo.ru/7f41c2
OpraHHU3aIHs 9
XHUMHUYECKUI COCTaB U Bubmaozexa HOK
8 1 https://m.edsoo.ru/7f41c2
CTpOEHHE KIIETKH 9
bu6nuoreka [JOK
KuzHeneaTeapbHOCTh KIIETKHA 6 https://m.edsoo.ru/7f41c2
92
PazmHoxeHue u bu6mmorexa [IOK
WHUBUyaJIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHu3MoOB 92
HacaencrBeHHOCTD B Bubmiorexa LIOK
8 15 https://m.edsoo.ru/7f41c2
W3MEHYUBOCTH OPraHU3MOB 9
Cenekius opraiu3MoB Brbmrorexa HOK
P ] 3 https://m.edsoo.ru/7f41c2
OCHOBEI OMOTEXHOJIOTUH 9



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KosuyecTBo yacon DJIeKTPOHHBIE
Ne | HawmmeHoBaHue
/ a B U TeM (1 poseic)
| pasneiio Beero Kontpoububl | IIpakTuyecku 06PA30BATEbHbIE
I nporpamMMmsbl e padoThbI e padoTsI pecypeb
YN — but6mmoreka [JOK
1 B 9 1 https://m.edsoo.ru/7f41cc7
Ounoorus .
BoznukHoBenue u bu6mmoreka [JOK
2 pa3BUTHE KU3HH HA 9 05 https://m.edsoo.ru/7f41cc7?
3emie 4
OPLAHIEMLL I bubmuoreka [JOK
3 P 5 1 https://m.edsoo.ru/7f41cc7
OKpY>Karomias cpeaa 4
CooO1iecTBa bubmuoreka [JOK
4 IKOJIOTHUECKHE 9 https://m.edsoo.ru/7f41cc7
CHCTEMEI 4
bu6mmoreka [IOK
5 PesepBHOe Bpemst 2 https://m.edsoo.ru/7f41cc7
4
OBILEE KOJIMYECTBO
YACOB I10 34 0 25

[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
JIeKTPOHHbIE
e Kosaun4yecTBO 4acoB Jlata p
n/ | Tema ypoka H3Y4YeH ungpposrre
. yp Beero Koutpoabu IIpakTuyeck Hﬂy 0GpazoBaTeabHbIE
ble padoThbI ue padoThbl pecypeb
buonorus B cucreme Hayk. Bubsmoreka [{OK
Jemoncrtparua Mopens https.//m.edsoo.ru/863e61
Mmoutekynsl JIHK», YpoBHu 1 22
OpraHu3alvu KUBOU https://m.edsoo.ru/863e63
TIPUPOIBI. 2a
MeToabl mo3HaHus KUBOU
npupozsl. [Ipaktuueckas
pabota Ne 1 bubnuoreka [JOK
«lcnonp3oBanme 1 0.5 https://m.edsoo.ru/863e61
pa3IUYHBIX METOOB MPHU 22
M3y4YEHUN OMOJIOTUYECKUX
00BEKTOB»
buonornyeckue cucTemsl,
bu6mmoreka [IOK
MPOLIECCHI U UX U3YyUYCHHE.
1 https://m.edsoo.ru/863e65
JemoHncTpaunyu OCHOBHbIE 64
IIPU3HAKU XKU3HU. o
XHUMHUYECKHUM COCTaB KIIETKU.
bu6mmoreka [IOK
Boja u MuHepasbHbIE COJIH.
1 https.//m.edso0.ru/863e67
CraproBasi TuarHocTUYecKast 4o
pabora. T
bu6mmoreka [JOK
benku. CoctaB u cTpoeHue
1 https.//m.edsoo.ru/863e6b
OCIKOB 7



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JnarpaMMmsl:
«Pacnpenenenue
XHMHYESCKHUX 3JICMEHTOB B
JKUBOM 1 HEXKHUBOM
npupoze», «buocunres
Oenka», «CTpoeHue O6emka»

DepMeHTBl —
OMOJIOTHUECKHE
KaTaau3aTophl.
JlaGopatopHas pabora Ne 1 bubnuoreka [JOK
6 «/3yueHune KaTaIuTHIECKOM 05 https://m.edsoo.ru/863e6b
aKTUBHOCTHU (pepMeHTOB (Ha 72
MIpUMepe aMIJIa3bl WIIN
KaTanasbl)», «CTpoeHue
®depmeHTa»
bu6morexa [JOK
7 YraeBojpl. JIunuasl https://m.edsoo.ru/863e68
70
bu6mmoreka [JOK
g | [lyWICHHOBLIC KUCIOTE. https://m.edsoo.ru/863e6d
AT®. lemonctparus [JHK 5c
Hcropus u metozs
U3YYCHUS KIETKH.
Knerounas Teopus. bubmmorexa HOK
9 P https://m.edsoo.ru/863e6e
Jemonctpanusa «Ctpoenue 88
mosiekynbl. AT®, CtpoeHue o
sIpa KIICTKH»
10 Krnerka kak nenoctHas

KHuBas CUCTEMA.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Hemonctpamuu CtpoeHue
pacu\TUTEIHLHON KIETKH,
CTPOEHHE KUBOM KICTKH»

CrpoeHnue 3yKapruoTHYECKON
kieTku. JlabopaTopHas

pabota Ne 2 «/3y4eHue Bu6morexa ITOK
CTPOEHHUS KJIETOK PaCTEHUH, https://m.edso0.ru/863e6ff
11 JKUBOTHBIX, TPUOOB U 0.5 0
OakTepuil oI MUKPOCKOIIOM https.//m.edsoo.ru/863e71
Ha TOTOBBIX 6¢c
MUKpOTpenaparax u ux
OIHCaHUE»
OOMeEH BEIIECTB WIH
MeTabonu3M. JleMoHcTpanuu bubmmorexa HOK
12 https.//m.edso0.ru/863e76
«Tunel IUTaHy, 6c
Merabonu3m» o
doTocuHTE3. XEMOCHHTE3 bubmorexa HOK
13 https://m.edsoo.ru/863e7¢c
(memoncTparms
98
bu6mmoreka [IOK
14 DHepreTudecKkuii 00MeH. https.//m.edsoo.ru/863e7aa
e
Ku3HEHHBIN UK KICTKH.
Jenenue knetku. MuTos.
JlabopaTopHas pabora Ne 3 bubnmoreka [JOK
15 «HabmromeHre MuTo3a B 0.5 https.//m.edsoo.ru/863e7d
KJIETKaX KOHYMKA KOpeIIKa c4

JyKa Ha FTOTOBBIX
MUKpOIIpernapaTax»



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

buocunres Oenka. Peaknus

MaTpUYHOTO CUHTE3A. bubnmoreka [JOK
16 Jemonctpanun «CUHTE3 https:.//m.edso0.ru/863e79
Oenka», «[ ‘eHeTHUECKUI 6e
KOZ»
TpaHcusnus — OMOCHHTE3 bubmorexa TIOK
17 p https:.//m.edsoo.ru/863e79
Oernka
6e
Hexknetounsie hopmbl bubmorexa TIOK
18 P https://m.eds00.ru/863e75
KU3HU — BUPYCHI
40
bu6mmorexa [JOK
https://m.edsoo.ru/863e81
19 @opMBI pa3MHOKEHUS b6
OpraH3MoB https://m.eds00.ru/863e83
le
bu6mmorexa [JOK
20 Meiio3 https://m.edsoo.ru/863e7f4
a
OO0pazoBaHue U pa3BUTHE
TMOJIOBBIX KJIETOK.
O1m1010TBOpPEHHE. bu6nuoreka [JOK
21 | JlabGoparophas pabota Ne 4 05 https://m.edsoo.ru/863e81
«l3yueHue cTpoeHus b6
TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
NunuBuayanbHOE pa3BUTHE bubmorexa HOK
22 4 P https://m.edso0.ru/863e84

OpTraHnu3MOB

36



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

I'eneTnka — Hayka o bubnmnoreka [JOK
23 HACJIEICTBEHHOCTH U https.//m.edsoo.ru/863e86f
MU3MEHYMBOCTH 2
3aKOHOMEPHOCTH
bu6mmoreka [JOK
HaCJIeIOBaHUS MPU3HAKOB.
24 https.//m.edso0.ru/863e88
Monorubpuanoe -3
CKpEIINBaHUE T
UTHOPUIHOE
A P bubnuorexa [JOK
CKpelIuBanue. 3aKoH
25 https.//m.edso0.ru/863e89
HE3aBHUCHUMOI0 2
HACJIEOBAHUS TPU3HAKOB T
CruensieHHOE HaclieIOBaHUE
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3yuenue
pe3yNbTaToB bubnuorexa LIOK
26 MOHOTHOPHIHOTO U 0.5 https:.//m.edsoo.ru/863e8c
JUTHOPHIHOTO 60
CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX
MUKpOTIpenaparax»
I'eneTunka moina. bu6mmorexa [JOK
27 HacnenoBanue npu3Hakos, https:.//m.edsoo.ru/863e8c
CLICIICHHBIX C II0JIOM 60
M3MeHYHUBOCTS.
Henacnencreennas
bu6mmorexa [JOK
U3MEHYHUBOCT.
28 0.5 https://m.edsoo.ru/863e8ef
JIaGoparopHas paboTa Ne 6. o

N3yuenne
MOAU(PHUKAITOHHOM



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

W3MEHUYUBOCTH, TTIOCTPOCHUE
BapHaIlMOHHOTO Psijia U
BApUAITMOHHON KPHUBOI»
HacnencrBennas
W3MEHYHUBOCT. Eu6 OK
JlabopaTopHnas paborta Ne 7. nosorexa I
29 . 1 0.5 https.//m.edso0.ru/863e8¢ef
«AHanu3 MyTarui y o
JPO30(HIIBI HAa TOTOBBIX -
MUKpOIpenapaTax»
bu6mmoreka [IOK
30 I'eneTnka yeaoBeka 1 https.//m.edso0.ru/863e8d
78
PesepBHBIil ypoOK.
31 O06001enue Mo Teme 1
«HacnencTBeHHOCTE B
W3MEHYMBOCTH OPTaHNU3MOB>
bub6mmorexa [JOK
Cenekius Kak HayKa 1
32 1 https.//m.edso0.ru/863e92
poIecc
14
MeTobl U JOCTHKEHHUS
. bu6mmoreka [IOK
CEJICKIINH PAaCTeHUN U
33 1 https.//m.edso0.ru/863e92
’KUBOTHBIX bruoTexnomorus 14
KaK OTpacib MPOU3BOJICTBA T
IIpoMexxyTouHas aTTecTalus BH6HHOTeKa HOK
34 ] P Y 3 1 https://m.edso0.ru/863e93
.ATOroBast KOHTPOJbHasA pa60Ta 36
OBILIEE KOJIMYECTBO 24 4

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KITACC

e KosnyecTBo yacoB Jara DJIEKTPOHHbBIE
n/ | Tema ypoka Konr I H3y4eH unpposrIe
Beero POJIEH PaKTHHecK oGpa3oBaTeIbHbIE
I ble padoThI ue padoThl Hi pecypebi
DBOJIIOLHS U METOJIBI €€ bubmmorexa HOK
1 1 https.//m.edsoo.ru/863ea2
U3yYCHUS Oe
Ucrtopus pa3sutus bu6nmoreka [JOK
2 MpeicTaBIeHU 00 1 https://m.edso0.ru/863e95
SBOJIOLIUH 70
bu6mmorexa [JOK
3 MuUKpO3BOTIOLIUS 1 https:.//m.edsoo.ru/863e9c
le
[Homynsauus kak
JJIEMEHTapHasl eIUHUIA
BHJIa M DBOJTFOIIHH. bubmuorexa [JOK
4 JlaboparopHuas pabora Ne 1 1 0.5 https://m.edso0.ru/863e99
«CpaBHEHHE BHJIOB T10 c6
MOP(OJIOTHIECKOMY
KPUTEPHIO»
JIBMKyIIIHME CUITBI bu6nuoreka [IOK
5 (smemenTapHBIE (GAKTOPHI) 1 https://m.edsoo.ru/863e9d
DBOJIOIMU a4
EcrecTBenHsbIit 0TOOD 1 €ro bubmorera [JOK
6 1 https://m.edsoo.ru/863e9e

hopmbI

do



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

Pe3ynbpTatel 3BOIIONMN:

MPUCTIOCOOICHHOCTh
OpPraHU3MOB H
BUJI000pa30BaHUE. bubmnoreka LIOK
7 JlaGopatopHas pabora Ne 2 05 https://m.edsoo.ru/863e9fd
«Ornucanue €
MPUCTIOCOOTIEHHOCTH
opranusma u e€
OTHOCHUTEIILHOTO XapaKTepar
Hanpasnenus u mytu bubmorexa LHOK
8 https://m.edsoo.ru/863e9c
MaKpOdIBOJTFOITUN 1e
9 Heob6parumocTh 3BOTIONNH
10 Wcropus xu3Hu Ha 3emiie U
METOJIbI €€ N3YICHHS
['umoTe3sl MPOUCXOKACHUS bubmorera [JOK
11 https:.//m.edsoo.ru/863ea5a
JKM3HM Ha 3emiie 6
PazpuTne xu3Hu Ha 3emMite bubmmorexa HOK
12 https.//m.edsoo.ru/863ea6
T10 3paM U MeproIaM be
OCHOBHBIC 3TaIlbl BOJIIOIUH
PaCTUTENHHOTO M )KUBOTHOT'O
mupa. [IpakTuueckas pabota bubnuoreka [IOK
13 | Ne 1 «M3yyenue 0.5 https://m.edsoo.ru/863ea8
HMCKONAeMBIX OCTATKOB bc

paCTeHI/Iﬁ " ) KUBOTHBIX B
KOJUICKIUAX>»



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CoBpeMeHHas cuctema

bu6mmoreka [IOK

14 https://m.edsoo.ru/863ea4
OpPTaHUYECKOTO MHpa 86
bubmnoreka LIOK
DBOJIIOLIUS YEITOBEKa
15 https://m.edsoo.ru/863eac2
(anTpomorenes) c
bu6mmorexa [JOK
BIOKYyIIHE CHITBI (pakTOphI
16 =~ AEERYI (Gaxcropu) https://m.edsoo.ru/863ead
aHTPOIIOTeHe3a
44
17 OCHOBHBIE CTaIUU
IBOJIIOIMH YEIIOBEKA
YenoBeueckue pacel U bubmuoreka [IOK
18 MPUPOHBIC aIaNTAlUN https:.//m.edsoo.ru/863eaea
4eJI0BeKa 2
PesepBHBIil ypoK.
O06o01menue mo Teme
19
«BO3HUKHOBEHUE U
pa3BUTHE KHU3HHU Ha 3eMIIe»
20 | Dkomorus Kak Hayka
bu6mmoreka [JOK
Cpensl oOuTanus u
21 https:.//m.edsoo.ru/863eafe
9KOJIOTHYECKHE (DaKTOPHI .
AbGuoTtnieckue (HakTophl.
JlaboparopHas padota Ne 3.
«Mopponoruueckne bubnuoreka [JOK
22 | 0coOEHHOCTH pacTeHUil U3 05 https://m.edsoo.ru/863ebl
Pa3HBIX MECT OOUTAHUS. Oe

JlabopaTtopHas pabota Ne 4.
«BinustHue cBeTa Ha pOCT U



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

Pa3sBUTHEC YCPCHKOB

KoJieyca»
bu6mmorexa [JOK
23 buotnueckue GpaxTops https.//m.edso0.ru/863eb3
48
DKOJIOTHYECKUE
XapaKTePUCTHKU
o4 MOITYJISALUH. HpaKTI/IT:IeCKaSI 05
pabota Ne 2 «[Tomcuér
IJIOTHOCTHU MOMYJIALIAN
pa3HbIX BUIOB PACTEHUI»
bu6morexa [JOK
Coo0miecTBa OpraHu3MOB —
25 https://m.edsoo.ru/863eb4
OHOLIEHO3
6a
bu6mmoreka [JOK
DKOJIOTHUYECKUE CUCTEMBI
26 https://m.edsoo.ru/863eb4
(sxocHCcTEMBI)
6a
OcHoBHbIE TIOKa3aTeNN
9KOCHUCTEMBI. bubmnoreka LJOK
27 OKOJIOTMYECKHE MUPaMUIBI. https://m.edsoo.ru/863eb5f
CBOMCTBA YKOCHCTEM. a
Cykueccus
28 [IpupoiHBIE S5KOCUCTEMBI
29 AHTpOIOreHHbIE
9KOCHCTEMBI
buocdepa — rnobanpHas bubmmorexa LIOK
30 https://m.edsoo.ru/863ebb

JKOCcHCTEMA 3eMITH

5e



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTHU bubmmorexa LOK

31 P 1 https://m.eds00.ru/863ebd
CyIIECTBOBaHMS OHOCHEpHI 16

2 UYenoseuecTBo B buochepe 1
3eMin
CocyIiiecTBOBaHUE IPUPOIEI Bubmzorexa IOK

33 v pup 1 https.//m.edsoo.ru/863eba
M 4eJ0BeUYEeCTBa

le

34 HpOMe)KYTO‘IHaH aTrTecrTauus 1

MTOTOBAs KOHTPOJIbHAs paboTa
BIIEE KOJIMYECTB
OB oIl CTBO 34 25

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

WUTtoroBsas pabota no 6uonorum, 10 Knacc.

1 BapmanHrT.
YacTb A. BbibepuTte ogMH NpaBU/bHbIA OTBET.

1. Kakue xumMuyecKkue 31eMeHTbl Ha3bIBAOTCA MAKpPO3/1eMeHTammn?
A. Knucnopog, B. asor

b. Bogopos I. BCe oTBETbI BEPHbI

2. Kakoe 13 npeacTaBneHHbIX BELLECTB OTHOCMTCA K MOHOCaxapuaam?
A. Kpaxman B. XuTuH

b. rntoko3a I. caxaposa

3. Kakana pyHKuma HE oTHocKTCA K GYHKUUAM yrneBoaoB?
A. 3anacawouwan B. 3aWmMTHaA

b. ctpouTenbHas I. perynaTopHasn

4. Yto coboi npeacTaBnneT TpeTUUYHAnA CTPYKTypa 6enka?
A. nonvnenTuaHas uenb B. rnobyna

B. cnMpanbHO 3aKpydyeHHan Lenb l. Komnaekc rnobyn

5. Kakoe cTpoeHune MMeeT HyKneoTua monekynbl PHK:



A. TN10K03a, a30TUCTOE OCHOBaHME, OCTaTOK GOCHOPHOI KMCNOTbI

B. pn603a, a30TUCTOE OCHOBaHME, OCTAaTOK POCHOPHOM KMCNOTbI

B. ae3oKkcnpnbo3a, a3oTMCTOE OCHOBAHME, OCTaTOK GOCPOPHOM KNCNOTbI
. pnbo3a, a30TUCTOE OCHOBAHME.

6. Kakoe a30TMCTOe OCHOBaHMWeE He BXOAWUT B COCTaB MosieKy bl AHK:
A. ageHuH B. ynTO3MH

b. ryaHunH . ypaumn

7. TlpoLecc Nor/ioWeHMA PacTBOPEHHbIX BELLECTB KNETOYHOM CTEHKOM Ha3blBaETCS:
A. poToCHHTES B. paroumTos

b. nMHouunTO3 . XxemocuHTes

8. KaKas 4acTb KNeTKM OCyLLEeCTBAAET TPAHCNOPT BELLECTB NO K/AETKe:
A. Komnnekc Nronbaxu B. pubocomsl

b.3MNC . MUTOXOHAPUMN

9. KaK Ha3sblBatoTCcA KNETKK, He nmetomne opopmaeHHoro saapa’?
A. npoKapuoTbl B. aHaspobbI

b. aykapuoTbl l. aspobbl

10. Kakon y4yacTok ogHoM M3 uenoyek JHK byaeT KomniaemeHTapeH apyron uenovyke OHK —
TATULITAITT:

A. TTATTTTULAT B. ATTITTATUUA

b. ATAITUATLILA M UTATTLATLLA

11. Kak HasbiBaeTca monekyna PHK, KoTopas oTBeyaeT 3a TPaHCKPMNUMIoO MHGOPMALMM C MONEKYbI
AOHK:

A. T-PHK B. P-PHK

b. M-PHK

12. Yem oTamnyatoTcs KAETKM rpMbOoB OT KNETOK pacTeHMI?
A. TO/ICTas K/NeTOYHasA CTEHKA B. Hannume BaKyonen

b. 3anacaet rankoreH . Hannuue AOpa

13. Kako# Bug, pasmHOXKeHMA XapaKTepeH ANA Pa3MHOMXEHUA APOMKIKEN:
A. BeretatmsHoe B. noukoBaHune

b. nonosoe l. cnopoobpasoBaHue

14. Kako# Bug, onnogoTBOPEHMA XapaKTepeH ANn pacTeHnin?
A. HapyXHoe B. aBoliHoe

b. BHYTpeHHee



15. Ha Kakom 3aTane aHepreTnyeckoro obmeHa obpasyeTcs MoJioYHan KMcnorta?
A. NoAroTOBUTENbHbIN B. cnmupToBOE 6porKeHue

b. rnukonus . KneTo4yHoe gbixaHue

16. Kaknm cnocobom nuTatoTcsa pacTeHums:.
A. retepoTtpodbl B. napasuTsl

b. aBTOTpPOGbLI I. canpoduThbl

17. Npu Kakol pase MUTO3a XPOMOCOMbI PACXOAATCA K NOAOCAM KNETKU?
A. HTepdasa B. meTadasza

b. aHada3a . Tenodasa

18. B pesynbTaTe gpobneHuna 3uroTsbi.
a. yBe/IMYMBAETCA pa3mep 3apoAblwa B. Nponcxoaut anddepeHumaLmsa KNeTok

6. yBe/NIM4YNBAETCA YNC/1a KNETOK r. NIPONCXoauT nepemeLlleHne KNeTok

19. HapyKHblii CNoi KNETOK racTpy/bl HasbiBaeTcA
a. aKTOAEPMA B. Me3ogepma

6. sHTOAEPMA r. bnactyna

20. Hapy:kHoe on/io40TBOpPEHME XapaKTepHO ANS:

a. NPbLITKOW AWepuULbl B. MPYA0BOM NAMYLLIKK
6. 6en0it KyponaTku r. 0OBbIKHOBEHHOIO eXka
YacTb B.

1. BbibepuTe TpM NPaBUAbHbIX OTBETA U3 WecTU. B npouecce oBoreHesa:
a. 0bpasyloTca ANLEKNeTKH

6. 06pasyloTcsA YeTbipe 3pesible No0BbIE KNETKU U3 O4HOW
B. 06pasytoTcA CNepmaTo3onabl

r. obpasyeTca ogHa 3penas rameTa

4. YNC/IO XPOMOCOM YMEHbLUAETCS BABOE

e. 06pasyloTca KNETKM C AUNA0UAHBIM HABOPOM XPOMOCOM

2. YcTaHOBMUTe COOTBETCTBUE MeXKAY 3aKoHamu . MeHAaens u ux xapakTepucTuKamm.

3aKoH XapakTrepucrtuka
| 3akoH MeHgena A. CKpelyBaHMe romo3unroT
Il 3akoH MeHpgensa b. CKpeliyBaHue retepo3nroT

B. PoauTenbckme Gopmbl — YUCTbIE ANHUU




r. PoauTtenbckune dbopmbl B3ATbI 13 Fq

. B F1100% reteposurot

E. PacuienneHune no ¢peHotmny 3:1

Yactb C.

1. Kakue npemmyuiectesa Aazi0 XXUBOTHbIM NoAB/IeEHUE B XoAde 3BONAIOLUU BHYTPEHHero

onnoaotsopeHun? NMpusegurte npumepbl.

2. Kakue Ttunbl I10CT3M6pMOHaIIbHOFO pa3suUTUA CYLI.I,ECTBYIOT? Kakue npeumyuwiectsa mmeer

Kaxkgbl u3s Hux?
3. YkaxkuTe HOMepa NMpeAI0KeHHil, B KOTOPBIX 10MylIeHbl OIHMOKU. O0BICHUTE UX.
1. VYrieBozpl NPeACTaBISAIOT COO0H COSAMHEHUS YIiIepoa U BOJOPOIa.
2. Pa3nuuaroT Tpu OCHOBHBIX KJIacca yIIICBOJOB — MOHOCAXapHU/Ibl, TUCAXAPUIbI U TIOTHCAXapHUIbI.
3. Haubonee pacmpocTpaHeHHBIE MOHOCAXapHIBI — caxapo3a U JIAKT03a
4. OHU pacTBOPUMBI B BOJIC U 00JIQIAI0T CIIAJIKUM BKYCOM
5. Tlpu pacmennenun 1 r rimoko3sl BeiAenseTcs 35,2 kJx sHepruu.
11 knacc

MUTorosas KoOHTponbHas pa6bora no 6uonorumn 3a Kypc 11 knacca.
BapuaHT 1.

Yactb A. 3agaHusa 4yacTtu A c BbiI6OpoM 1 NnpaBUIbHOIO oTBeTa. 3a KaXkAbl
npaBwW/bHbIK oTBeT_1 6ann. MakcuMmanbHoe KonmuyecTtBo 6annoB 3a Yactb A — 20.

Al. Kakoi cnocob pasMHOXEHUS pacTeHUN co34acT NOTOMCTBO C bonee pa3HoobpasHom
HacneaCTBEHHOCTbIO?

KOopHeBMLaMun 2) ceMeHamu 3) cnopamun 4) Haa3eMHbIMW noberamu

A2. MpnMepoM 6ecrnonoro pasMHOXEHMUS CNYXUT:

1)napTeHoreHes 2) KoHbloraums 3) ruHoreHes 4) cnopoobpa3oBaHue

1) pa3BuTME LUBETKOB U3 reHepaTMBHbIX Moyvek 2) ¢opMmMpoBaHMe MblibLbl
3) obpa3oBaHmMe 3UroThbl Y pacTeHunin 4) dopMnupoBaHmMe Cnop y NanopoTHUK
1) pa3BuTME LUBETKOB U3 reHepaTMBHbIX NMo4vek 2) ¢hopMMpoBaHmMe MblbLibl

3) obpa3oBaHue 31roThl Y pacTeHuin 4) hopMUPOBaHNE CNOP Y NanopoTHUK



A3. Bna nonoBoro pasMHOXeEHMS NPy KOTOPOM MPOUCXOAUT pa3BuTMe m3
HEeOoMnJ0A0TBOPEHHOIO ANuUa:

1)napTeHoreHes 2) KoHbloraums 3) cnopoobpasoBaHue 4) rmHOreHes

A.4 HeknetouHas ¢opMa XU3HU:

1) doTobakTepun 2) aprnenbl 3) unaHobaktepumn 4) baktepuodarm

A5 3urota y pacteHmi obpasyeTtcs B pe3y/bTaTe:

1) oBoreHesa 2) onblaeHnsa 3) onaoa0TBOPEHUS 4) raMeToreHesa

A6 Croco6 nornoLweHns Mosiekys BoAbl Y K/I€TOK Ha3bliBaeTCs:

1) xemoumnto3 2) parounto3 3) BOAOLMTO3 4) NUHOLMTO3

A7 AKTMBHas peakunsa Ha CBET Y XMBOTHbIX Ha3blBAETCA:
1) xemoTponusM 2) xemoTtakcmc 3) doToTponusmM 4) poToTakcmuc
A.8 K opraHM3sMeHHOMY YpPOBHIO HE OTHOCUTCH:

1) 6akTepusa 2) HelipoH 3) coBa 4) KpacHbIX Kopann

A9. Cnocob nuTaHMs Npu KOTOPOM NPOMCXoaMT obpa3zoBaHue opraHmyeckux sewects (ATO)
N3 HeopraHuyeckmx 6e3 ncnonb3oBaHUs CBeTa:

1) xeMocuHTe3 2) hoToCUMHTE3 3) CMMOUNO3 4) XULLIHNYECTBO

A10. Kakoit CTpyKTYpHbIi1 3IEMEHT XapaKTepeH ANS 3YKapMOTUUYECKUX KIEeTOK?

1) Pubocomsbl 2) Komnnekc MNonbaxu. 3) MNMnasmatnueckas membpaHa . 4) S4po.

All. KakoBO CTpoeHMe NUNMAHOro cnost MembpaHbl KNeTku?

1) MoHOMONEKYASApHbIA. 2) BUMoONeKynapHbINA.



Al2.. /I3 KaKMX OpraHNUYecKMx BELLECTB COCTOUT MMKOKANNKC (@aHTEHHbI) KNEeTKU?

1) U3 6enkoB. 2) U3 yrnesoaos 3) M3 nununaos.

A 13. Kak Ha3bIiBaeTcs nosyxunaKoe BeLwecTso, 3anosHsatolee BCO KNeTKy?

1) Kapuonnasma.. 2) LUenntonosa.. 3) Nna3ma 4) Untonnasma

Al14. Kakoli opraHoua CBA3bIBaeT KJIETKY B €ANHOE LIeSIoe, OCYLLECTBASET TPaHCMNOpT
BELLECTB, Y4acTBYyeT B cuHTe3e 6enKoB?

1) HapyxHas knetouyHas membpaHa. 2) Komnnekc ronbaxu. 3) HgonaasMaTmyeckas CeTb.

Al15. YTO pacnosioXXeHo Ha Hapy>XHOW NMoBEepPXHOCTN MeMbpaH wepoxosaTon IMC?

1) Bakyonu 2) Pubocomsl.. 3) Jinzocombl. 4) ®arocomsl.

Al16. Kakue dyHKkunn BbinonHsaeT Komnnekc Monbaxm?

1) HakonneHue BewecTs. . 2) CnHTe3 6enka 3) CokpalleHue MbllleYHbIX BOSIOKOH. 4) CuHTes
pnbocom.

A 17 JIn3ocoMbl cogepxar:

1) nonncaxapuabl 2) hepMeHTbl. 3) MUKOreH. 4) Kpuctanbl.

A18 VcTtopuyeckoe pa3BuTve opraHmsma - 310?

1)OHTOreHes 2) naneoHToreHes 3) ¢unoreHes 4) smbpuoreHes

A19 .NHamBMayanbHoe pasBuTME OpraHm3Ma - 370?

1 )OHToreHes 2) naneoHtoreHes 3) dunoreHes 4) smbpmnoreHes

A20. Pa3BuTmne opraHmsMa nocse Bbixoda U3 snueBbix 060104eK - 3TO?

1)nocTtoHTOreHes 2) noctmopdgoreHes 3) noctdunoreHes 4) nocrambpmnoreHes



Yactb B. 3apaHuna yactm B ¢ BbI6OpOM HECKOJIbKUX NMPaBUIbHbIX OTBETOB. 3a
KaXxaoe NpaBuJbHO BbINOJIHEHHOE 3aaaHMne 6e3 ownbok BbicTaBnserca 2 6anna.
Ecnu ponyuweHa 1 owunbka, BbicTaBnsierca — 1 6ann. MakcMmMmanbHoe KOJIM4YECTBO
6annoB 3a yactb B - 10.

B1l. YcTaHOBUTE COOTBETCTBME.

MPOLIECCblI YACTU METABOJIN3MA

1) 6bruonornyeckoe okucneHue (abixaHue) A) sHepreTuyecknii obmeH
2) doTocmHTEe3 B) nnactnueckuin obmeH

3) rnukonus (6eckMcnopoaHbIi 3Tan)

4) cuHTe3 benka

5) xeMocuHTe3

6) bpoxxeHune

1({2[3]4]|5

B2.YcTaHOBUTE COOTBETCTBME.

IIpusnak Tun
Pa3MHOKeHHus

1.Y4acTByIOT rameThl A.ITonoBoe

2.CoMaTHuecKue KIETKU

3.Bererarusnoe b. becnonoe

4.ITapreHorenes

5.100% nepenaetcst OAMHAKOBBIN reéHETHUECKHI MaTepHuan

B 3. YcTraHOBUTE COOTBETCTBMUE.
Opranbl Cnom 3apoabilia
1) koxa A) aKkToaepma

2) KpoBeHOCHada cuctema b) sHTOAepMa



3) neyeHb
4) no4yku B) mesopepma

5) HepBHada cucrtema

B 4. YcTaHOBUTE COOTBETCTBMUE.

NPHU3HAK THH HYKJIEMHOBBIX KHCJIOT

1. JIsyuenoynas A.JJHK

2. OnHouenovnas

3. Yrueson pubo3a b.PHK

4. Yraeson ne30Kkcupuodosa

5.XpaHuT HACIIEICTBEHHYIO
UH(POPMALINIO

B.5. YcTaHOBUTE COOTBETCTBMeE.

TepMuHbI Onpenesenus

1) Cnepmun | A) PasmHOKeHHE,
PH KOTOPOM

2) 3urora YYaCTBYIOT 2

POIUTETBCKHUE
3) IMosoBoe ocobu
pPa3MHOMXECHHUE

4) I'ametoput

5)
Bereratusroe | b) [Tonooe
pPa3sMHOKEHHE | MTOKOJICHUE MXOB,
AOPOTHUKOB

B) PasmuoxeHue,
IPH KOTOPOM
O/IMHAKOBBIE




MpPU3HAKU
MepeIaroTCs 13
ITOKOJICHHE B
MOKOJICHHE, HE
U3MEHSACE.

I)
Omo10TBOpEHHAS
SIMLIEKIIETKA

1) HenoaBrkHbIE
MY>KCKHE TaMeThI
(6e3 xBOCTHKA)




WUtorosas koHTponbHaa paborta no 6umonoruu 3a kypc 11 knacca.
BapuaHT 2.

Yactb A. 3agaHua yactu A ¢ BbiI60poM 1 NpaBU/IbHOIO OTBETA. 3a KaXKAabli
npaBuJibHbiX oTBeT_1 6ann. MakcMMmanbHoe KoJsinuecTtBo 6asnoB 3a yactb A - 20.

Al. becnonbln cnocob pasMHOXEHWUS XBOLWEW U NAayHOB?

1)kopHeBulWamMK 2) cemeHaMmu 3) cnopaMu 4) Haa3eMHbIMK noberaMu

A2. MNpuMepoM NPUMUTUBHOIO NMOIOBOIO Pa3MHOXEHUS Y MPOCTENLUNX CIYXKUT:
1)napTeHoreHes 2) KoHbtorauums 3) ruHoreHes 4) cnopoobpasoBaHue

1) pa3BuTME LUBETKOB U3 reHepaTMBHbIX NoYeK 2) hopMUMpoBaHWe Mblablbl

3) obpasoBaHue 3UroTbl ¥ pacTeHuid 4) dopMMpoBaHMe cnop Y NanopoTHUK

1) pa3BuTME LUBETKOB U3 reHepaTUBHbIX Noyek 2) dopMUpoBaHue Mblnblbl

3) obpazoBaHne 3UroThl ¥ pacTeHui 4) hopMMpoOBaHMe CNop Y NanopoTHMK

A3. BUa HENOMOBOro pa3MHOXeHUs:

1)napTeHoreHes 2) KoHbtoraums 3) cnopoobpasoBaHue 4) rmHoreHes

A.4 bakTepuanbHasa popMa XU3HK:

1) cTpenToKoKKK 2) aBrneHbl 3) peTopoBupychl 4) bakTepnodarm

A5 XeHcKne M MyXCKMe NonoBble KIETKW Y XMBOTHbIX 06pasyeTcsa B pe3ynbTaTe:

1) oBoreHeza 2) onbineHns 3) onnoaoTBOpeHUs 4) raMeToreHesa

A6 Cnocob nornouweHns OpraHN4yecKnx 4actn4eK y KJIETOK Ha3blBae€TCA:

1) xemoumTo3 2) haroumnToz 3) BoAOLMTO3 4) NUHOLMTO3

A7 AKTUBHas peakLMsl Ha CBET y pacTeHWiA HasblBaeTcs:

1) xemoTponumam 2) xemoTakcuc 3) doToTponnsm 4) hoToTaKCuC
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