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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHoro npenmeta «buonorus» (mpeamerHas
obnactb « buosorus») Ha ypoBHE cpelHero oO0IIero oopa3oBaHusi COCTaBICHA
Ha ocHOBe TpeOoBaHMil K pe3yjbTaTaM OCBOCHHS MPOrPaMMbl CPETHETO
oO1mero oopazoBanus denepanbHOro rocy1apCTBEHHOTO 00Pa30BATEIHLHOTO
cTaHjapTa OCHOBHOro ob1miero oopazoanus (gainee ®I'OC COO).
®denepanbHOil 00pa3oBaTebHON cpeHero oduiero oopazoBanus ( ganee OOII
COO). denepanpHOii paboyeii MporpaMMbl IO Y4€OHOMY MPEIMETY
«buonorus» (nanee - ®PII «buonorus»), a Tak)ke OpUEHTHPOBAHA Ha IIEJIEBbIC
MPUOPUTETHI, chopMHUpOBaHHBIE B eiepanbHOI paboueii mporpamme.

[Ipu pazpaboTke mporpamMmbl 1Mo OUOJIOTHU TEOPETUUYECKYIO OCHOBY IS
onpeeneHus] MoAXoA0B K (hOPMHUPOBAHUIO COJACPIKAHUS Y4EOHOTo MpeaMeTa
«buonorus» coctaBwiIn: KoHUEeNTyanbHble mnojoxeHuss PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep>KaHus, pPe3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMII K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB, TOJIOKEHHUS 00 OOIIUX
HEeIsIX W MPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oo6Omero o6OpasoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crieli(puKe OUOIOTHH, €€ 3HAYCHUH B TO3HAHUU KUBOW MPUPO/IBI
U 00ecreueHuu CYIIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENICHbl OCHOBHbIE (YHKIIMHM MPOTPAMMBI IO
Ouosoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouonoruu naéT MNpeAcTaBICHUE O LEsiX, o0 oOmiei
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIONIMXCS CPEJICTBAMU
yueOHorOo mnpenmera «buonmorus», ompenenser o0sA3aTENbHOE TPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue 1o pas3feiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3€H,  JIOTMKHU
00pa3oBaTeIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIIMXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METaNpEeAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
NEeSATEeIbHOCTH/YIEOHBIX JIEUCTBUIM OOYYAIOIIUXCS MO0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B mporpamme mno Ouonorum (10-11 xmaccel, 0a30BBIi ypPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHH OHOJIOTUM, Ojarojaps
yeMy B HEH NPOCMaTpUBAETCAd HAMPABIEHHOCTh HA pa3BUTHE 3HAHUM,
CBS3aHHBIX C (DOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPHWEHTAIIMA  JIMYHOCTH,  SKOJOTMYECKOTO  MBIIUICHUS,
MPEACTABICHU O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupomHon cpeae. Ilostomy Hapsgy ¢ U3ydeHUEM
00IIIeOMOIOTUYECKNX TEOPHM, a TaKKe 3HAHUW O CTPOEHUH KHUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIECCOB B
mporpaMme Mo OHMOJIOTHU YAEJIEHO BHUMAHHUE HCIIOJIB30BAHUIO TOJYYCHHBIX
3HAHWI B TIOBCETHEBHOM JKU3HU JIJIsl PEIICHUSI PUKIIATHBIX 3a/1a4, B TOM YUCIIE:
NpOPWIAKTAKA  HACIEJCTBEHHBIX  3a00JIeBaHUI  YEJOBEKa,  MEIUKO-



T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS JKOJIOTUYECKH
1eaecoo0pa3Horo TOBEJASHUS B OKPYXalolled NpUpOIHON cpene, aHaiu3a
BJIUSIHUS XO3SMCTBEHHOM AEATEIIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHE BHHUMAaHUS K  MOPUKIAJTHOU
HaIllpaBJICHHOCTH  y4eOHOro  mpeamera  «buojorus»  MPOIUKTOBAHO
HEOOXOJUMOCTBIO 00CCIIEUeHHUsI YCIOBUM IS PEIICHHUS OJHOM M3 aKTyalbHbIX
3a/1a4 IMIKOJIBHOTO OHMOJIOTHYECKOr0 OOpa3oBaHUs, KOTOpas Ipejrosaract
dbopmMupoBaHre y 00yJarONIUXCsl CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSAM
JTWHAMUAYHO Pa3BUBAIONIECTOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpegHero oOIIero oopa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obecnieunBaeT (HOPMUPOBAHUE Yy OOYyYAIOMMUXCS MPEACTABICHUMN O
HAy4YHOM KapTHHE MHpPA, pacIIUPSCT U 0000IIaeT 3HAHUS O KUBOW MPHUPOJIE, €€
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBON OpPraHM3aIMU U IBOJIOUHU, CO3MAET
yCJIOBHSL JUIsi: TIO3HAHWSA 3aKOHOB JKMBOW  TPUPOABI, (OPMUPOBAHUS
(GYyHKIIMOHATBLHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOI0 M 0O€30IacHOro oOpasza
JKU3HU, DKOJOTHUYECKOrO0 MBIIUICHUS, IEHHOCTHOTO OTHOIIEHHUS K KHUBOHU
IIPUPOJIE U YEIIOBEKY.

bonbmioe  3HaueHue  OWoNOrMA  HMMEET  TaKkKe  JUIS  peIICHUs
BOCIIUTATENIPHBIX M Pa3BHUBAIOIIMX 3a7a4 CPEJHEro oOIero ooOpa3oBaHUs,
corpanu3anuu odOydJaromuxcsa. M3ydeHne OMOIOTMH OOECIeYHBACT YCIOBUS
TS dbopmMupoBaHUs UHTEJUICKTYaJbHBIX, KOMMYHHKAITMOHHBIX u
WH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUUYECKOM  KYJIbTYpHI, CIIOCOOCTBYET
UHTETpaIiyi OWOJOTUYECKUX 3HAHUHN C MPECTABICHUSMH U3 JIPYTUX YUCOHBIX
IpeaMETOB, B YaCTHOCTH, (U3MKHU, XUMUHM W Teorpadun. HazBaHHBIC
MOJIOKEHHUSI O TpeAHa3HAYCHUH Yy4deOHOro mpeaMera «bHoJorus» coCTaBHIIH
OCHOBY ISl OMpEACNICHHS IIOAXOJ0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TO
COJICpKaHMS, IPEJACTABICHHOIO B IIPOrpaMMe 10 OMOJIOTHH.

Ot60p coaepkanus yuyeOHOTO npeameTa «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH ¢ TMO3UIMK KYJIbTYpPOCOOOPA3HOr0 IMOAX0J]d, B COOTBETCTBUHU C
KOTOPBIM OOyYaromuecs: JOJKHBI OCBOMTH 3HAHUS M YMCHUS, 3HAUUMBIC IS
dbopmMupoBaHus OOIICH KyIbTYpHI, ONPEICIAIONINEe aJCKBATHOE ITOBEJCHUE
YeJIoBeKa B OKPYIKaroIIel MPUPOIHON cpejie, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM
KU3HU U MPAKTHUYECKON JesaTebHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT  JJIEMEHTBI  COJAECPX AaHUsA, KOTOpPbIE CJIyKaT OCHOBOM  JJIA
dbopMupoBaHUS TPEACTABICHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHE MHUpa M IIEHHOCTHBIX OPHEHTAIIUAX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHHU3aIuyd OMOJIOTHYECKOT0 00pa3oBaHusI.

CTpyKTypHUpOBaHHE COJICp)KaHUS y4eOHOro MaTepuajga B MporpamMme Io
OMOJIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUKA 00
OTJIMYUTEIIBHBIX 0COOCHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBOI OpraHU3alliuu
U DBOJIIOIMU. B COOTBETCTBMHM C 3TUM B CTPYKType yd4eOHOro IpeaMera
«buronorus» BBIJICIEHBI CIEAYIONIME COACPKATEIbHBIE JIMHUN: «brosorus kax
HayKa. MeTo/ibl HaydHOTO TTo3HaHUsM», «KieTka kak Ouomorndyeckas cucTeMay,
«Opraam3M Kak Owmojormueckas cucteMa», «CucremMa W MHOrooOpasme
OPTaHUYECKOTO MHUpPa», «DBOJIOLMS >KUBOM MPUPOJBDY, «IKOCUCTEMBI H
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

[ens n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYAIOMUMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHW3allMi >KUBBIX CHCTEM pa3HOTO paHra W TMPUOOPETEHHE YMEHHA
HCIIOJIB30BaTh 3TH 3HAHUS JUIS TPAMOTHBIX JACHCTBHM B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.



JlocTikeHre 1enum u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUUBAETCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOCHHME O0YYaIOIIUMHCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPUSX,
YUEHMSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, TMpaBWiax, CIyXKalux
OCHOBOM 11711 pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[I03HAHUS, CTPOEHUH, MHOroO0Opa3uu u
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPAa3HOTO YpPOBHS OpTraHM3allMHU, BbIIAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUH;

dbopMHpoBaHrEe y 00y4arOIUXCsl MO3HABATENIbHBIX, HHTEIUIEKTYaIbHBIX U
TBOPUECKUX CIOCOOHOCTEH B MpOIIECCEe aHAIN3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJVISAO0B, UACH U MOAXOJOB K U3YYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3aluy;

CTaHOBJICHHE Yy oOOydalmuxca oO0mel KyabTypbl, (GYHKIHOHAIBLHOM
IPaMOTHOCTH, pPa3BUTHE YMEHHMM OOBSCHATH U  OICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KMBOM NPHUPOABI HAa OCHOBAHWM 3HAHUW U OIBITA,
MOJIYYCHHBIX TPU U3YYEHUU OMOJIOTUY;

dbopMupoBaHrUE y OOYYAIOIMIMXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOM NEATEITHHOCTH YE€IOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUITMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCITUTaHUE YOSKIEHHOCTU B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM >KUBOMU
OPUPOABI, HEOOXOAUMOCTH OEpEKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU NMPOBEACHUU OMOJIOTUYECKUX UCCIICI0BAHUIA;

OCO3HAHHWE IIEHHOCTH OMOJOTUYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHMM B MOBCEIHEBHOM KU3HU
JUTSI OLIEHKH TIOCIIE/ICTBUM CBOEH JIEATETLHOCTH MO OTHOIICHHUIO K OKpYKaroe
cpene, COOCTBEHHOMY 3/IOPOBBIO, OOOCHOBaHHE M COOJIOJIEHHE MEp
npoUIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oOpazoBanus «buonorus», nzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHbIE TIPEIMETHD.

Jlns wu3ydeHwss Ouonorud Ha 0a30BOM YPOBHE CPEIHETO OOIIEeTro
oOpazoBanust otBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Heneno), B
11 KJ1acce — 34 yaca (1 qac B HEJIETIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJIOTUYECKHUX HaYK.

Meronpl TO3HAHUS JKUBOM MpUpoIbl (HAOIIOJAEHUE, SKCIEPUMEHT,
omMHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[xx. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKusble cuctembl (OMOCHCTEMBI) KaK MpPEeIMET H3y4YeHHs] OHOJIOTHHU.
OTnu4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKPORJIEMEHTHI. Boga 1 MUHEpanbHbIE BEIIECTRA.

OyHKIIMKM BOABI M MUHEpAIbHBIX BelIECTB B KkieTke. l[lomnepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OCJIKOB.
Hezamenumble M 3aMEHHMbIE aMHHOKHCJIOTHI. AMHWHOKHCIOTHBI COCTaB.
YpoBHU CTPYKTYpBHI OEITKOBOI MOJIEKYJIbI (IIE€pBUYHAS, BTOPUYHASI, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OeynkoB. buonormueckue
byHKIIUN OETKOB.

depmeHTHl — Ouosiormueckue Karamuzatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenuduyHoctb. Kodepmentsl. ButamuHsI.
Otnruust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (TIIOKO3a, pubo3a u  JAe30KCUprO03a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlumuapl:  Tpurmunepuasl, ¢GochoNUunuabl, CTepouasl. [ uapoduiabHO-
ruapodoOHbIe CcBoOMCTBA. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHEeHUE
YTJIEBOJIOB, OCTTKOB Y JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



HykneunoBwsie xucnotel: JJHK u PHK. Hykneoruasl — MoHOMEpHI
HyKk1enHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GyHKIUN.

Huronmoruss — Hayka o Kierke. Krerounas teopus — MpuUMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, mosiekynbl JIHK kak renernueckuil anmnapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIeTOK: 3yKapuOTHYecKas W Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus npokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dUBOTHOW H
TPUOHOM KJICTKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qysakiuu. [lnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouabl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJAPUH, TUIacTUABL. IIporcXoxaeHrne MUTOXOHIPUN W TIacTul. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXKHBOMU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadauIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
6enkay, «Ctpoenue depmentay, «Hykmennoseie kucinotsl. JJHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAaHUE [JISi TIPOBEACHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHEe PadoThI:

JlaGoparopuass pabora Ne 1. «M3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajiasbl)y.

Jlabopatopnasi pabora Ne 2. «M3ydeHue CTpoeHHs KIETOK PaCTCHHIA,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0INM3M. ACCUMUIISIHS (TIJIACTUYECKUN OOMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpolecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHUs BEIICCTB W DSHEPTHH B TOHUMAHUU
MeTaboJIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®ortocunte3. CBeroBas W TeMmHOBas Qa3bl (QorocuHre3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUeHUE (POTOCHMHTE3a IS
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 NIPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIoIIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHoOe dbochopunmpoBaHue. OddexTuBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuHre3a. I'eHermdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B kieTke. ['eHeTHUECKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua -—
Oouocunte3 Oenka. Ortanbl TpaHciasiuuu. KomupoBanue aMUHOKHCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Hexknerounsie ¢hopmbl xu3HU — BUpPYChI. MicTopust oTKphITHS BUpYcOoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XUBOTHBIX M 4YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuupr u cxembl: «Tunel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit ooOMen», «Xioporact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenka», «l eHeThyecKuii
ko1, «Bupyce», «bakrepunodarn», «CtpoeHre U >KU3HEHHBIM IUKI BUpyca
CII1/a, 6axtepuodara», «Permuxarus JJHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii ki, Wik KU3HEHHBIM UK KieTkd. MHTEpdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TaIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{utonornuyeckne OCHOBbI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO PAa3BUTHS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Bumwl
OecroJioro  pa3MHOXKEHHS:  JIeJICHHMEe HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATHBHOE  Pa3MHOXKEHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIs1 CETIEKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccel, mpoucxoasume Ha CTaausIX Menosa.
[ToBenenne xpomocom B menose. KpoccuHrosep. bHOIOrMYEecKuid CMBICT H
3HAYCHHUE MENO03a.



["ameTorene3 — mpoiiecc 00pa3oBaHUsl MOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SHUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jrarbl SIMOPUOHATBHOTO PA3BUTHSI Y TTO3BOHOYHBIX )KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DopMbl pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Merosy, «IIpsamoe u HenpsMoe pa3BuTue», «l'aMeToreHes y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», «JSlilekiieTka Miekonuraromero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsl MOJEIb-alIuIMKalus «JlejneHne KIeTKkmy,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHas pabora No 4. «3ydyeHue CTpoEHHsI MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. lMcropus pasButus reHeTUKH. Ponb
IIUTOJIOTUM W 3MOPHUOJIOTMM B CTAHOBJICHUW T'e€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX ~ YYEHBIX B  pa3BUTHE TEHETUKU. MeToAbl  T€HETUKHU
(TUOPUIOJIOTUYECKUNM,  LUTOTCHETHUUECKHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHblE [
Mennenem. MoHOTHOpUAHOE CKpElIMBaHUE. 3aKOH €IWHOO00pa3us THOpUIOB
NepBOro MOKoJeHusA. IIpaBWiio [IOMHUHHMpPOBaHMS. 3aKOH paCLICIICHUS
npu3HaKkoB. ' umoresa ynuctorel ramer. [1onHOE ¥ HEMOIHOEe TOMUHUPOBAHUE.

JuruOpuaHoe CKpenyBaHue. 3aKOH HE3aBHCHMOTO  HACJEeJIOBAHMS
npu3HakoB. lluToreHeTnyeckre OCHOBBI JUTHOPUIIHOTO  CKPEIIUBAHUS.
AHanuzupytouiee CKpELIMBaHUE. Hcnons3oBanue AHAUTU3UPYIOLIETO
CKpENIUBAHUS VISl ONIPEACIICHHUSI TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapTHhI.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHUYnBOCTSD. Buael  W3MEHUYHMBOCTH: HEHACJIEICTBEHHAsI U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psj U
BapualMoHHass kKpuBas. Hopma peakuunm mnpusHaka. KomunuecTBeHHblE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoilcTBa MOAU(PUKAIIMOHHON
U3MEHYMBOCTHU.

HacneacTBenHnasi, wiid reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHaTHBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluid:
TE€HHBIE, XPOMOCOMHBIEC, T€HOMHbIE. YacTorTa ¥ NOPUYUHBI MYTALUH.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsIJIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKU
YeJoBeKa: rE€HEaJOTUYECKUN, OJIM3HEIOBBIN, IUTOTCHETUYECKHIA,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIC3HHU C HACJIEICTBEHHOW MPEAPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUH TEHETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAasi OCHOBa», «3aKOH PACIICIUICHUS U €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpugHoe  CKpenIrMBaHuE,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEIOBAHMS,
CUEINIEHHOrO0 ¢ Tmojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHINBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«Henonmnoe nomuHupoBanue», «JuruOpuaHoe ckpernmBanuey», «llepexpéct
XpPOMOCOM», MHUKPOCKOI U MuKpompemnapar «Jlpo3zoduna» (Hopma, MyTaruu
(dbOpMBI KPBUILEB M OKPACKH TeJla), repobapuit «I opox mOCeBHOM.

JlaGopaTopHble 1 NpakTHYeCKHe padoThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psAia U BAPUALMOHHOU KPUBOW.

JlabopaTtopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U IMPOLECC. 3apOKICHUE CEIEKIUN U IOMECTUKALTUSI.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJIEKIIMH PACTEHUM U KUBOTHBIX. OIlEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpeluMBaHME YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE TMOJHUILUIONIOB. JIOCTMKEHUSI CEJIEKUMHA PAaCTEHHH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHwsix opraHuszmoB. Kierounas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHuYeckue mpobiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: kapta «lleHTpHl TPOUCXOXKIEHUS W MHOTrOoOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. ®@. UsanoBay, «Ilomumiouaus», «O0BEKTh OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyMpOoBaHME M MEPEHOC TI'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIBTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035HCTBEHHbBIEC PACTCHUSD.

JlaGopaTopHble 1 NpaKkTUHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTHKEHHS CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulku BO3HMKHOBEHHS 3BOJIFOIIMOHHON TEOpPHUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B Ononoruu. BiusitHue 3BOTIONMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHTONIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJOB B TMAJICOHTOJIOTMUYECKOW JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA M Pa3U4usi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH U OCHOBHBIX META0OIUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
napBuUHU3Ma. JIBUKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOUHOE



pa3MHOKEHHE  MpU  OrPAaHUYEHHOCTH  PECypcoB,  HeompeaenéHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrokytire cuiibl ((paxTopbl) IBOJIIOLMK BUAOB B IPUpoAe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHUYUBOCTh. [lomynsiioHHbIE BOJIHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJitonuu. [IpumMepsr
PUCTIOCOOJIEHN Y OpraHn3MoB. ApoMopd03bl U UAHOATANITAIIUH.

Bun wu BupoobOpazoBanue. Kpurtepuu Buga. OcHOBHbIE (DOpMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JIOTHUECKOe.

MakposBomonusi. dopmel  sBoIONMU:  (PuileTHYECKast, JTUBEPreHTHas,
KOHBEpreHTHasl, mapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[Ipoucxoxnenune OT HECIMEIATN3UPOBAHHBIX PEIKOB.
[Iporpeccupyromas cnenranu3anusa. AJanTUBHAS paJudalysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue opoJ KUBOTHBIX», «JTomymsirumy,
«MyTanmonHasi U3MEHYUBOCTBY, « ApoMopdo3b», «nnoaganramumy, «Oo6mas
Jerenepanus», «JBwkymme cuibl sBoonmuy, «Kapra-cxema Mapuipyta
MyTEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «['eorpaduyeckoe BUI000pa3zOBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHUS HACEKOMBIX C PAa3JIMYHBIMUA TUITAMH OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «lIpruMepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb « OCHOBHBIC HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOTAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHbIe Tpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnasi padota Ne 1. «CpaBHeHHe BUIIOB MO MOP(}OIOTHIECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIILHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TPENCTABICHUSA O 3apOXKICHUM *KU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emuie no spam u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepUOAbl: KEMOPHICKHIA,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa U €& TmepuoAbl: IAJEOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€0JOTHYECKUX MpoLiecCOB. OCHOBHBIE ATAIbI
ABOJIIOIMU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUN U
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeNOBEKa.  AHTpPONOJIOrMs ~ Kak  Hayka.  Pa3Butue
NPEACTAaBICHUM O  TMPOUCXOXKACHUM  4elloBeKa. MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoacrBa M pa3auyus  4YEJIOBEKA W KUBOTHBIX.
CucTeMaTH4eCcKO€E TOJIOKEHNUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTb M €CTECTBEHHBIH 0TOOp. OOIIecCTBEeHHBIM o00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazyMHblid. Haxonku MCKOIMMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAHUSI,
00J1aCTh pacpOCTPAHEHMS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMjHasi (9PKBAaTOpUaNibHAS), MOHTOJIOMIHAS
(azuarcko-amepukanckasi). UepTbl mOpUCIIOCOOIEHHOCTH  MpeACTaBUTEECH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENUHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wmupay», «PactutenpHas kieTtka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOTr0 MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKre pacoy.

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMaHbOHIIA), CIEIKHU HIH
U300pKEHUS KaMEHHBIX OpPYAHMM MEPBOOBITHOTO YeOBEeKa (KaMHH-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHOJIOTHYecKas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHIMA
Y dKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJIOruu. MeTobl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenpl oOMTaHMS OPraHU3MOB: BOJHAS, HA36MHO-BO3/yIlIHAs, [TOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(akTOpPOB Ha OPTraHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  daktopel. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 U ero Qopmel. [lapazutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
HNOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, HPUPOCT,
mMurpanus. JJnHaMuka 4YucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuup! u cxembl: kapta «[Ipuponnsie 30Hb1 3emnny», «Cpebl oOuTaHus
opranusmoBy, «®Portomnepuonuzmy, «llomynsamaumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISUU UHDY30puu-TyPenbkny, «[lumesbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnass padora No 4. «BnusHMe cBeTa Ha pPOCT W pPa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo01recTBO opranu3mMoB — 6uoieHo3. CTpyKTypsl OHUOIleH03a: BUAOBas,
POCTPAaHCTBEHHAasA, Tpoduueckas (muiieBas). Buabl-momuHanTsl. CBsi3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemIECTB M TMOTOK DSHEPrud B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMomacchl. CBOMCTBa
AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIIsiLUS, pa3BuTHe. CyKileccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOI'O WJIM IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroiumBocTH sKOocucTeM. CoxpaHeHUE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QpyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONM JKOCUCTEMBI. J[MHaAMHYecKoe paBHOBECHME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemecTB U OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBO B Ouocdepe 3emiu. AHTPONOTCHHbIE HW3MEHEHHS B
ouocdepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMEe  MPUPOJLI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoumBoctd  Ouocdeprl. OcHoBa
PAlMOHAIIBHOTO YIPABIEHUS MPUPOAHBIMU PECypcaMu U UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabnuupl u cxemsl: «IlumieBrie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu nutanusy, «IKoIOruuecKas MUPaMUA,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIecay,
«JKocucTeMa XBOWHOro Jjeca», «buolEeHO3 BOJOEMa», «ATPOILECHO3Y,
«IIpumepHbIe aHTPONOreHHBbIE BO3JEHUCTBUS Ha Mpupoay», «BaxkHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeimias
coctaBisitonas Ouocdepbn», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arps3HeHuss Ouochepw», «OOmas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuIMKanus « TuuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», koiekuun — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHui U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTMPEEICHUI0, HAaJU4Yhe MOTHUBAIIMM K OOYUYEHHUIO
OMOJIOTHY, LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TUYHOCTHU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIIBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAI0TCA
B €IMHCTBE Yy4eOHON M BOCIMTATENILHON JESITEIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B OOIIIECTBE MPaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HaHWS,
CaMOBOCIIMTaHUsI U CaMOPa3BUTUs, PA3BUTHUSI BHYTPEHHEW MO3UILIMKU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUsS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBaXXEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, NpupoOAE U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOI IIEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IIPOIIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTh  TPAKIAHCKOMW  TMO3UIMKM  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTU MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YMEHUE YYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOT'O
B3aMMOJICUCTBHUS JIIOCH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUSI K MHEHMIO OIIMOHEHTOB MpPH OOCYKIIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUA K CBOEMY HApoOAy, YyBCTBA OTBETCTBEHHOCTH IEpEL
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 W NaMITHUKAM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LHEHHOCTEU CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXXEHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TMTaHUE, COOJIOJIEHWE TUTHEHUYECKUX TPaBWI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXA, pETyJsipHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ymoTpeOmneHus ajKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPY10T00uE;



TOTOBHOCTh K aKTHBHOM JESATETLHOCTH TEXHOJIOTHUYECKON W COIMATBHON
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

UHTEpeC K pa3nuuHbiM cdepam TpodeCCHOHATBHOW JCSTEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BEIOODP Oymyiel mpodeccruu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHS DKOJIOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITa
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaEMbIe MPU HM3YyUYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C palOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OroCchepsl);

aKTUBHOC HEIPHUATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTICICTBHS MIPEATPUHIMACMBIX JIEHCTBUI M MPEIOTBPAIIATH UX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHUS, JKOJIOTHYEeCKON
KYJIbTYpbI, OIBITa NEATEIHPHOCTH JKOJIOTUYSCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHI0O B TPAKTUYECKOW  JIEATEIHHOCTH
9KOJIOTHYECKOI HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHl KaK CPEICTBa
B3aMMOJICHCTBHSI MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHMMaHuEe crenu(PuKu OWOJIOTUM KaK HayKH, OCO3HAHHS €€ poJid B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJI0CTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHud Tpodiem
COXPaHEHUS TTPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJIi COBPEMCHHOMN [MBHUIIU3AINN:
o0ecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3aHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE MPOOIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, IIOMCKA ITyTeH BBIXO0J/a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY Pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHMHTEPECOBAHHOCTh B IIOJIYYCHHH OHWOJIOTHYCCKUX 3HAHHA B IEJAX
MOBBIIICHHUST OOIIEH KyJBTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TPAMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA M MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIILHO HUCIIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K HENPEpPhIBHOMY O0Opa30BaHUIO M
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIE i1 (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromuxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIC
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATILHON T'PAaMOTHOCTH M COLIMAJIBHOW KOMIIETCHIINH
o0ydJaronuxcsi, CIOCOOHOCTh  OOYYalOIIUXCS  HCIMOIb30BaTh  OCBOEHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTUUECKHX TOHSATUH (BBIIEIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMHU MTOHSATUSIMH);

OTIpeNeNATh e NEATeIbHOCTH, 3a/aBasi MapaMeTphl U KPUTEPUU UX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJEJbHBIC  CpPEACTBA Uil  MPEACTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax,
a TaKkKe TMPOTUBOPEUMH Ppa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUH NEATeIbHOCTH;

KOOPAWHHUPOBATh H BBHIMOJIHATH pabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJaJeTh  HaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOM W MPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pelieHusi MpoOsieM, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUISCKIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpEeTaIuy, MpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YYCOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATCIILHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyaJIHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE PCIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB M CIIOCO00B
JCUCTBUS B MPOPECCHOHATBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aJbTCPHATHBHBIC PCIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CHpPAaBOYHHMKAX, KOMIBIOTCPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WHOOPMALMIO PA3NTMYHBIX BHJIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY MpEeJCTaBICHUS
ouosiorndyeckord wuHGoOpManuu (cxembl, TrpadUKd, gUarpaMMbl, TaOJUIIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKallMM BO Bcex cdepax KHU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbl
(yMeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaJIbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOEH, TMPOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIHOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  paboOThl TMpU  pEUICHUU OHOJIOTMYECKOW MpoOJIeMBl,
000CHOBBIBATh HEO0OXO0TUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKIOTO YJieHA KOJUIEKTHBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAa/Ja M KaXKIOTO YYaCTHHMKAa KOMAaHbl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TOBEJIEHWE B PAa3JIMYHBIX
CUTYaIIHSIX, TIPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HAa OCHOBE OWOJOTHYECKUX 3HAHUM IIEJIEBbIE M CMBICIIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO  OCYIIECTBIISITh  IO3HABATEJIbHYK)  JI€SITEIbHOCTD,
BBISIBJISITh TMPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHON AEATETBHOCTU U KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUH;

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJICHUIO IIUPOKON SPYAUIIUN B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PeIICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl y4eOHOro mpeameTa
«buonorusy HaydHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEPIpPETAllMd ¥ TpPeoOpa3OBaHUIO 3HAHWM, BUJBI JACATEIBHOCTA TIO
MOJIYYCHUIO HOBOTO 3HAHHUS W MPUMEHEHHUIO 3HAHWM B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKKe B PEAIbHBIX KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
Oouonoruei. B mporpamme npeaMeTHbIE Pe3yNIbTaThl MPEICTABIEHBI 10 ToJaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTta «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacKphIBaTh COAEpKaHUE OMOJOrHYECKUX TEPMUHOB U MOHSTHUM:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEHIECTB W MpeBpalicHue
SHEPruu), TroMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alis >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHasi JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (o 1ieHTpax MHOTO0Opa3us u
IIPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBuiopa), omnpenensarsb
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U OMKMCAHME KUBBIX CUCTEM, IIPOIIECCOB U SIBIICHUMN, OpraHu3alys U MPOBEIACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIbI HA OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIlEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JHEPreTHYecCKOro OOMeHa, XeMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUS, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI IPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/10POBbS
OKPYXKAIOIUX JIIOJIEH, COOJIO/EHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpY XKalolllel MPUPOTHON cpejie, MOHUMaHuE HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUU U OMOTEXHOJOTHH JUIS palliOHAIBHOTO
PUPOIOTIOTH30BAHNS;

yMEHHE pellaTh JJIEMEHTApHbIE TEeHETUYECKUE 3a/Jayd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJHITH Ja00OpaTOPHbIE U MpaKTUUeCKHe paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3UYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM wuHGOpMAIUU, HAy4YHO-
MOMYJISIPHBIC MAaTEpPUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHUIN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass OWoJOTHUYECKYyI0 HMHGOPMAIMI0 U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX ® 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHUE PacKphIBaTh COAEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSATHM:
BUJI, TOMyJsluMs, TeHODOH, OHBOIIONMS, JBIWKYyIHME CWIbl (PaKTOphl)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LEeNy MUTaHus, IKOJIOrHYecKkasl mupamuia, ouoreoneHos, onochepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHE Teopuu (dBONIOIMOHHAas Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpbreBoro cxoactBa K. M. Bbapa, uepenoBanus TiiaBHbIX HalpaBJICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
ONpeesaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHUCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAyYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alys U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOJYYCHHBIX
PE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSLUMA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB M TMOTOKAa DSHEPIMM B HKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJIyYCHHbIC 3HAHUS JUIsI O0BSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SABJICHUM, JIJISI TIPUHATHS MTPAKTUYECKUX PEIICHUI B MTOBCETHEBHOMN
KU3HU C 1EJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3/I0POBbS
OKPYXAIOIUX JIIOJIEH, COOJIO/EHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMoOHaIBHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHYECKH OILICHMBaTh M MHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3UYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM MHGOpMAIMK, HAy4IHO-
NOMYJISIiPHBIE  MaTepHayibl), paccMaTpUBaTh TJOOATBHBIE JKOJOTHYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar Ouosoruu.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe KounyecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
1 bronorus xax Hayka 2 0.5 https://m.eds00.ru/7f41c292
5 JKuBble CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOECHUE KIETKH https://m.eds00.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKHU https://m.eds00.ru/7f41c292
PasmHoxkeHue u
5 N 5 1 bubmuoreka [JOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHUYUBOCTh 8 1.5 bubmotexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
SSEPBHOE BpeMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KIIACC

HaumeHoBaHUe Koau4vecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexka [JOK
Oomoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME 1
2 a3BUTHE KU3HU 9 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
PYRAIOH https://m.edsoo.ru/7f41cc74
cpena
CooOurecTBa u
4 JKOJIOTUYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoanuyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
bubnnoreka IIOK
B https://m.eds00.ru/863e612
HOJIOTUS B CHCTEME 1 5
HayK HﬂszhTLedsoomu/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nuoreka [IOK
1 «cnonp3oBanue
1 0.5 https://m.eds00.ru/863e612
pa3IMYHBIX METO/OB IPU )
H3Y4YEHUU B
OMOJIOTUYECKUX
00BEKTOBY
bu6nuoreka [IOK
buonornyeckue cUCTEMEI,
1 https://m.edso0.ru/863e656
MIPOIIECCHI U UX U3YyUYCHUE 4
XUMUYECKUI COCTaB but6mmoreka [IOK
kiaeTku. Boga u 1 https://m.edsoo0.ru/863e674

MHHCPAJIBHBIC COJIN

€



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

beaku. CoctaB u

bu6nuoreka [IOK

5 https://m.eds00.ru/863e6b7
CTpOeHHUE OEIKOB )
DepMEHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTopPHI.
JlaGoparopHnas padota Ne bubnmoreka [JOK
6 1 «3yuenue 0.5 https://m.eds0o.ru/863e6b7
KaTJIMTUYECKOU 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMusa3bl
WJTU KaTajasbl)»
bubmuorexa [JOK
7 YraeBoasl. JIumuasr https://m.eds00.ru/863e687
0
bu6nuoreka [IOK
8 HyrkrentosbIe KHCIOTE. https://m.eds00.ru/863e6d5
ATD T '
c
Hcropus u meToabl bubnmnorexka HOK
9 U3y4YeHUs KIIETKHU. https://m.edso00.ru/863e6e8
Knerounas teopus 8
10 Knerka kak nenoctHas
KUBasl CUCTEMa
Crpoenue bubnuotexa [JOK
11 AYKApUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.edso00.ru/863e716
C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHS KJIIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB U OaKTepuit 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OTIMCAHUE)»

OOMEH BELLECTB WU

bubmuorexa [JOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
DOTOCHHTES. bubnuorexa [JOK
13 https://m.edso00.ru/863e7c9
XeMOCHHTE3 8
. bu6mmoreka [IOK
14 Dueprerueckuii 0bmen https://m.eds00.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Murto3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.eds00.ru/863e7dc
KJIETKAaX KOHYUKA 4
KOpeIIKa JJyKa Ha
TOTOBBIX
MUKpOTpernaparax»»
buocunTes Oenka. bu6nuoreka [IOK
16 Peakuust MmatpuaHoro https://m.eds00.ru/863e796

CHHTC3a

e



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/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bu6nuoreka [IOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmiorexa LIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bu6nuoreka [IOK
o https://m.edsoo.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edso00.ru/863e831
e
. bu6mmoreka [IOK
20 M
enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa [JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «3yueHue cTpoeHUs 6
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bu6nuoreka [IOK
NupuBunyansHOE
22 https://m.edsoo.ru/863e843
pa3BUTHE OPTAaHU3MOB 5
I'eneTnka — Hayka o
K bu6nuoreka [IOK
23 HACJIEACTBEHHOCTH U

U3MCHYUBOCTHU

https://m.eds00.ru/863e86f2



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/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubmuorexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Mounoru6puanoe 8
CKpCIIMBAaHUE
UTHOpHUIHOE
A P bu6nmoreka [IOK
CKpeIlMBaHKUE. 3aKOH
25 https://m.edso0o.ru/863e89a
HE3aBUCHUMOI'0 4
HACJIeIOBAaHMS MPU3HAKOB B
CueneHnHoe
HacJaeI0BaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenue bubnmnorexka HOK
26 | pe3ymbTaToB 0.5 https://m.edso00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢UIIBl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka mnosma.
bu6nuoreka [IOK
Hacnenosanue
27 https://m.eds00.ru/863e8c6
MIPU3HAKOB, CIIETITICHHBIX 0
C TI0JIOM =
H3MeHYnBOCTb. Bu6 OK
28 HenacnencrBennas 0.5 nosmorexa I

N3MCHYHBOCTD.

https://m.edsoo.ru/863e8efe



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

JlaboparopHas pabota Ne
6. U3yuenue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH,
MIOCTPOCHHE
BapHUAIIIOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubnuorexa [JOK

29
7. «AHanu3 MyTaluun y 05 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bubnuorexa [JOK
30 I'enetuka yenoBeka https://m.edso0o.ru/863e8d7
8
PesepBHbIii yPOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTh |
HU3MEHYUBOCTh
OpPTaHHU3MOB»
bu6nuoreka [IOK
Cenexuus Kak HayKa 1
32 https://m.eds00.ru/863e921
mpoiecc 4
MeToabl U JOCTUKEHUS but6mmoreka [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds0o.ru/863e921

JKHUBOTHBIX

4



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

buorexnonorusa xak

34
OTpacib NPOU3BOJCTBA

bu6nuoreka [IOK

https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

Ne KounyecTBo 4yacoB
DJIEeKTPOHHBIE
Hara uudgposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
DBOJIIOIHS U METOJIBI €€ bubmorexa [JOK
1 1 https://m.edso0o.ru/863ea20
W3Y4YCHUS o
Ucropus pazsutus bubnuotexa [HOK
2 npeACTaBICHUN 00 1 https://m.eds00.ru/863e957
3BOJIIOLUU 0
bubmuorexa [JOK
3 MWUKPOIBOITFOIHS 1 https://m.eds00.ru/863e9cl
€
ITomyAuus kak
JJIeMEHTapHasi €IUHUIA
BHUJIa U 3BOJIOIUH. bubmmoreka [IOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.edso00.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBroKyIpe CUIIbI but6mmoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.eds00.ru/863e9da
(aKkTOpPbI) IBOIFOIUH 4
6 EcrecTBeHHbIi 0TOOp U 1 bubmmoreka [IOK



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

ero (popmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTe! 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaGoparopHnas padota Ne 0.5 bubnmoreka [JOK
2 «Onucanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hanpasnenus u nmytu bubmmorexa LOK
8 P vt https://m.eds00.ru/863e9cl
MaKpO3BOITIOIIUU o
9 HeoGpatumocts
HBOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuoreka [IOK
11 MIPOUCXO0XKACHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emiie 6
PasButHe xnu3HH Ha bu6nuoreka [IOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 05 bubmuorexa [JOK

DBOJTIOIUHN

https://m.edso0.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
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

PacTUTEIBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «M3y4yenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B

I9]

KOJUICKLIASIX )
bubmuorexa [JOK
CoBpeMeHHas cuctema
14 https://m.edso00.ru/863ea48
OpPraHUYECKOTO MHpPa .
OBOJIIOINS YEIOBEKA bubnnoreka IIOK
15
(a"TpOTIOTEHE3) https://m.edso0.ru/863eac2c
JBrokyrue cuibl bubmuorexa [JOK
16 | (daxTopsl) https://m.edsoo.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIC CTaJINH
ABOJIIOIUHN YeI0BEKa
YenoBeueckue pacel U
18 MIPUPOJHBIE aanTalliu Bubmorexa [IOK
PHp https://m.edso0.ru/863eaea?
YyejoBeKa
PesepBHbIii yPOK.
O06o06menue 1Mo TeMe
19 «Bo3HUKHOBEHHE U
pa3BHTHE KU3HU HA
3emie»
20 | Dxomnorus Kak HayKa



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21 Cpenpl oOuTaHus u bubnmoreka [JOK
IKOJIOTHYECKHEe (haKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.

JlaboparopHas pabota Ne

3. «Mopdomnoruueckue

0COOEHHOCTH pacTeHUi

U3 Pa3HBIX MECT bubmorexa HOK

22 0.5 https://m.eds0o.ru/863eb10
oOHUTaHHS. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YePEHKOB KOJICYyCa
bubmuorexa [JOK

23 buotnueckue GaxTopsl https://m.edsoo.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTePUCTHKU

TIOMYJISIIIAH.

24 [IpakTuueckas pabora Ne 0.5
2 «[loacuér mmoTHOCTH
MONYJISALMN pa3HbIX
BHJIOB PaCTCHUIN»

Coo0riecTBa OpraHu3MOB bubmorexa TJOK

25 https://m.eds00.ru/863eb46
— OuoI1IeHO3 a

26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK

(3KOCHCTEMBI)

https://m.edso0.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
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

a
OcHOBHBIE TTOKA3aTENN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edsoo.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubmmorexa IOK
30 1 https://m.eds0o.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubmuorexa [JOK
31 CYIIECTBOBAHHS 1 https://m.edso0o.ru/863ebd1
ouochepst 6
30 YenoBeyecTBo B 1
ouochepe 3emnu
bu6nuoreka [IOK
CocymiecTBoBaHue
33 1 https://m.edso00.ru/863ebal
MIPUPOJIBI M YEJIOBEYECCTBA o
PesepBHbIii ypOK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
9KOJIOTHYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI JIVIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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