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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpIKAHUS Y4EOHOro MpeaMeTa
«buonorus» cocraBunu: KoHuenrtyanbHbele nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJEep)KaHus, pe3ylbTaToB OOy4YeHUsS u
TpeOOBaHWI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, TOJIOKEHHS 00 00mux
HeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6mero o6OpasoBanus B Poccuiickoit ®eneparuu, a Takke
MTOJIOKEHUS O crierudrKke OMOIOTHH, €€ 3HaYCHUU B TIO3HAHUH KHUBOU TIPHUPOJIBI
U 00CCIeYeHHH CYIIECTBOBAHMS deloBeYecKoro ooOmiectBa. CoryacHO
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (YHKIIMHU MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu na€T MNpeAcTaBiICHUE O LesiX, o0 oOmiei
CTpaTerud OOYy4YeHHWs, BOCIHUTAHHWS W PA3BUTHSI OOYYAIONIUXCS CpPEICTBAMHU
yaeOHOTO TpenMera «buomorws», ompeaenser o0s3aTENbHOE TPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHue 10 pas3feiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIEeIOBAaTeIbHOCTh H3Yy4YeHUs Y4yeOHOro Marepuaia ¢
y96TOM  MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX  CBS3€H,  JIOTHKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMnXCs.

B mnporpamme 1o OHMOJOTMM TakKKe YYUTBHIBAIOTCS TpPEOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METaNpEeAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOMN
NeATEeIbHOCTH/Y4eOHbIX JeUCTBUN OO0YyYaromMXcsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme 1o Ouonorumm (10-11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHHM OHMOJIOTUM, Ojarojaps
yeMy B HEH TIpOoCMaTpuBaeTCs HAMpPaBIICHHOCTh HA pPa3BUTHE 3HAHUH,
CBS3aHHBIX C (DOPMHUPOBAHMEM ECTECTBCHHO-HAYYHOTO MHUPOBO33PCHUS,
IICHHOCTHBIX  OPHUCHTAllMd  JIMYHOCTH,  DJKOJOTHYECKOTO  MBIIUICHHS,
MPEACTABICHU O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHor cpege. Ilostomy Hapsgy ¢ HU3yYEHHEM
00111e0M0JIOTUUECKUX TEOPHM, a TaKKe 3HAHUM O CTPOCHHM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IPOIIECCOB B
mporpaMme Mo OWOJIOTUU YAEJNEHO BHHUMAHHUE WCIIOJIB30BAHUIO TOYYCHHBIX
3HAHWI B TIOBCETHEBHOM JKU3HHM JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHUCIIE:
NpOPIIAKTAKA  HACIEJCTBEHHBIX  3a00JIEBaHWI  YEJOBEKa,  MEIUKO-



T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
11eJ1eCO00pa3HOro TMOBEJEHUS B OKpYXalollled NpUPOJHON cpelle, aHalu3a
BIIMSIHUSL XO3AMCTBEHHON JEATEIBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  JKOCHCTEM.  YCWIEHHE BHHMaHUS K  NPUKIATHON
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOIUMOCThIO O0ECIIEUEHUsI YCIOBUM ISl PEIICHHs] OJTHOM U3 aKTyaJlbHbBIX
3aa4 IIKOJIBHOTO OMOJOTHMYECKOro OO0pa3oBaHMs, KOTOpas MperoJiaraet
dbopmupoBaHre y 00YJarONIUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpeaHero oOuero oOpa3zoBaHMs 3aHMMAET Ba)KHOE
mecTto. OHa obecrieunBaeT GOPMUPOBAHKE Y OOYUaIOIIUXCS MPEICTAaBICHUNA O
Hay4YHOU KapTHHE MHUpa, paclupseT U 0000IIaeT 3HaHus O )KMBOU PHUPOAE, €€
OTJIMYUTEIIBHBIX MPU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
yCIOBUSL JUIsi: TO3HAHWSA 3aKOHOB JKMBOM  INpuUpoAbl, (HopMHUpOBaHUSA
(yHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370pPOBOr0 M Oe€30macHOro obpasa
KU3HHM, HKOJIOTMYECKOTO MBINUICHHS, LEHHOCTHOIO OTHOLIECHHUS K YKUBOH
MIPUPOIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNIOTMS  MMEET  Takke JUIA  PEHICHUS
BOCIMTATEIbHBIX M Pa3BUBAIOIIMX 3a7ad CpeJHEero oOlmiero ooOpa3oBaHus,
colaim3anuu oOyuaromuxcs. M3ydenune Ouoniornu o0O€cCIeurnBacT YCIOBHS
ISt (dbopMHpOBaHUs MHTEJUIEKTYaJbHBIX, KOMMYHUKAIITMOHHBIX u
MH)OPMAIIMOHHBIX  HABBIKOB, 3CTETHUYECKOW  KyJIbTYphI, CIIOCOOCTBYET
MHTErpalii OUOJOTUYECKUX 3HAHUM C MPEACTABICHUSMH U3 APYTHX YUEOHBIX
OpeaIMEeTOB, B YacTHOCTH, (QU3MKM, XuMUM U Teorpaduu. HaszpanHble
MOJIOKEHUSI O TpeJHa3HAaueHUH y4yeOHoro mpeamera «buosorus» cocTaBUIn
OCHOBY JUIsl OMNpPENENECHHS MOJIXO0J0B K OTOOpY W CTPYKTYPHUPOBAHHUIO €ro
coJiep KaHusl, IPEICTaBIEHHOTO B TPOrpaMMe M0 OUOJIOTHH.

Ot60p conepxanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULHUN KyJIbTYpPOCOOOPA3HOTO MOJXOAd, B COOTBETCTBUU C
KOTOpPBIM 00y4YaroImuecs JOJKHBI OCBOMThH 3HAHUS M YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEICIAIONIUE aJCKBATHOE TOBEJCHUE
YeJIoBEeKa B OKPY’KaIOIIe MPUPOIHON cpelie, BOCTpeOOBaHHbIE B TOBCEHEBHOM
KU3HU U MIPAKTHUECKOHN nesarenbHocTH. Oco0oe MecTo B ATOM CHCTEME 3HAaHUHN
3aHUMAIOT  3JIEMEHTBl  COAEpP)KaHHsA, KOTOpbIE CIY’KaT OCHOBOM  JUIs
dbopMupoBaHUsS TPEACTaBICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTUHE MHUpPA U LEHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIOCOOCTBYIOUIUX
ryMaHHM3aluy OMOJIOTUYECKOr0 00pa30BaHUsl.



CrpyKTypupoBaHHE COAEpX aHUs Y4eOHOro maTepuajna B Mporpamme Io
OMOJIOTMM OCYILECTBICHO C YYETOM IPUOPUTETHOIO 3HAUEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aALMH
U DBOMIONMHU. B COOTBETCTBUM C ATHUM B CTPYKType Y4YeOHOTrO MpeaMeTa
«buonorus» BbIIENEHBI CIEAYIOIINUE COAEpKaTeIbHble TUHUM: «bromaorus kak
Hayka. MeTopl HayqHOro no3HaHus», «KieTka kak Ononornyeckas CUCTEMay,
«Opranu3m kak Owuonoruueckas cuctema», «CucreMa u MHOroo0Opasue
OpraHUYeCKOT0 MHUpa», «IBOJIOLUUS KUBOW MPUPOIBD», «IKOCHUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTH.

Ienp m3yuyenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHHE OOyYarolmMMHCS 3HAaHUSAMH O CTPYKTYpHO-(YHKIIMOHAIbHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOIO0 paHra W NPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1enu u3ydyeHuss ydeOHoro mpenmera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBAETCS PELICHUEM CIIEAYIOUINX 331a4:

OCBOCHHME O0YYaIOIMMHUCS CHCTEMbl 3HAHHM O OMOJOTMYECKUX TEOPUSX,
VUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIaX, CIyXKallux
OCHOBOM AJ11 OPMUPOBAHUS MPEACTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE
MHUpa, O MeEToJaXx Hay4yHOro TO3HAHUS, CTPOECHUH, MHOro00pa3uu WU
OCOOEHHOCTSIX JKHUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allid, BbIIAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUH;

(opMHpoBaHrEe y 00y4arOIIMXCS MMO3HABATENIbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOLECCe aHalIM3a JaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISA0B, UJEH U MOAXONOB K U3YYEHHIO KHUBBIX CHCTEM
Pa3HOIO YPOBHSI OpPraHU3aluy;

CTAaHOBJICHHE Yy OOy4aloluxcs oO0mell KynbTypbl, (QPYHKIMOHAIbHOU
IrPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLIEHUBATh  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUM WU OIBITA,
MOJIyYE€HHBIX IPU U3YYEHUH OMOJIOTUY;

dopMupoBaHrue y OOYYalOIIMXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW IEATEIBHOCTH YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAaHHUE YOSKIEHHOCTH B BO3MOXXHOCTHU IMO3HAHUS YEJIOBEKOM KHBOU
IPUPOJIbI, HEOOXOJAUMOCTH OEpeHOTO OTHOIICHUS K HEHW, coOMroaeHus
ATUYECKUX HOPM IIPU NMPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUT;

OCO3HaHWE LIEHHOCTU OMOJOTMYECKMX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, 4711 ((OPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;



IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN YKHU3HU
JUTSI OLIEHKU TIOCJIE/ICTBUM CBOEH JIEATEIbHOCTH MO0 OTHOIICHUIO K OKpY>Karoei
cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHWE M COONIOJIGHHE Mep
poIITaKTHKA 3a00I€BaHUT.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOSIIUM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.

Jlnst w3ydenums: Owojornd Ha 0a30BOM ypOBHE CpETHETrO O0O0IIero
oOpazoBanus oTBoauTCa 68 yacos: B 10 knacce — 34 vaca (1 4ac B Heneno), B
11 knacce — 34 gaca (1 yac B Hefieno).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiocoduei, 3TUKOH, ICTETHKON Hu
npaBoM. Ponb Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Metonsl mO3HAaHMUS JKUBOM TpUPOAbl (HAOIIOJCHHE, SKCIEPUMEHT,
ONMKCaHWe, HU3MEpEHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JemoHcTpanuu:

IHoptpetsr: Y. apsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u O.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET HM3YYCHHS OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
ouocdepHbIit.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKK JKU3HW», «YPOBHU
OpraHU3aluU KUBOU MPUPOIBI.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM COCTAB KJIETKU. XMMHUYECKUE DIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BelIecTB B kieTke. l[lommepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASL, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

depMmeHTH — Ounonormueckue Karamuszatopbl. CtpoeHume QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHtsl. Butamussbl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a u  JAe30KcUpuO03a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
1esutoo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuner:  Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
ruipopoOHbIe cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOJOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HYKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JHK. Crtpoenue m QyHkmm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIUH.

Huronornss — Hayka o kierke. Kierounas Tteopus — mpuUMep
B3aMMOJICUCTBUS U U (DAKTOB B HAYYHOM MO3HAHWUU. METONbI H3ydeHUS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOlIME TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmonekysbl JIHK kak reneruueckuii ammapar,
cucTeMa CUHTe3a Oerka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOoeHHus pokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYHUS PACTUTEIIBHOM, KUBOTHOW M
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MJTMKOKAJUKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uromnaszma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabl KieTku: JIIC,
anmapat [onbmxku, Jnu3ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJIpUH, miacTuabl. [IpoucxoxkieHne MUTOXOHAPUN W MIacTUi. Buabl
wiactua. HemeMOpaHnHble opraHoWbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP,
LHEHTPHUOJIH, PECHUYKHU, KI'YTUKH. DYyHKIUHA OPraHOMAOB KJIETKH. BritoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapHoIlUia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Juarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnumel u cxemsl: «Ilepruonnueckas TabIUIIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIBI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekynsl AT®», «CTpoeHue »>yKapuOTHUYECKOW KIETKW», «CTpoeHue
KUBOTHOU  KJeTKW», «CTpoeHue pacTUTENbHON  KiIeTKW», «CTpoeHue
MPOKAPUOTUYECKOU KJIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInmmaey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYIOBaHWE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopnasi pabora Ne 2. «M3yueHue CTpoeHHsI KIETOK pPacCTEHUH,
KUBOTHBIX U OAKTEpUi O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IU3M. ACCUMUIISAIMS (TIJIACTUYECKUN 0OMEH)
U TUCCUMUIISINS (SHEPreTUYeCKuil 00OMeH) — JB€ CTOPOHBI €MHOTO Ipoiiecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPIrUU B MOHUMAHUU
MeTadosIu3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBass (a3bl (orocuHTe3a. Peaknuun
dboTocunTeza. DPdekTUBHOCTH (PoTocuHTE3a. 3HaueHue (OTOCHUHTE3a IS
KU3HM Ha 3emiie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIEHUS €r0 MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HauUE€HUE XEMOCHHTE3a
IUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiernienue BenecTB, BhIICICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WK KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHue. DdDexTUBHOCTH
AHEPreTUYECKOro oOMeHa.

Peakinuu wmatpuuHoro cuHte3a. ['enetnueckass undpopmarus u JHK.
Peanuzanus reneruueckoid mHpopMauuu B KieTke. ['eHeTHUecKuid Koa U €ro



cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortamnbl TpaHcisuuu. KomupoBanue aMHHOKHUCIOT. Poib
pubocom B OmocuHTe3e Oernka.

Hexnerounsie ¢hopMbl xu3HU — BUpychl. MicTopust oTkpeiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedunuta yenosexa (BMY) — Bo36yaurens CIINda.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuWHTErpasa. [Ipodunaktruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunel nutanusy, «Metaboauzmy, « MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Xmoporact», «Potocuntes», «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodaray, «Permxarus JHK.

O6opynoBaHue: MOJEIN-ANTUIAKALANA «Y 1BOCHUE JIHK 51
TpaHCKpunius», «buocunres 6enka», «CTpoeHUe KIETKU», MOJEIb CTPYKTYPBI
JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kinetounbiii nuki, Wik KU3HEHHBIM UK KiIeTku. HTepdaza u MUTO3.
[Ipoueccel, npoTekaromue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIOWHBI U TalUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYAJIbHOIO pPa3BUTHS
OpPTraHU3MOB.

JHenenne knetku — muto3. Ctaguu murto3sa. [Iporeccsl, npoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKU — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHWU3MOB: Oecrojioe u ToJIoBoe. Bumwl
Oecroyioro  pa3MHOXKEHMS:  JICJICHHME  HaJBO€, IOYKOBAaHME OJHO- U
MHOTOKJICTOYHBIX, CIopooOpa3oBaHue, BEr€TaTUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKLINM.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu Meito3a. [Iporecchl, npoucxoadiine Ha CTaausaxX Menosa.
[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMarTo30u]l, SIMIEKIeTKa) — CIEPMaTOreHe3 U OBOTCHE3.
Oco0EHHOCTH CTpOEHUsl SULEKIETOK W CIepMaTo30uaoB. OILI0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHOE pazBuTHe. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYuHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHHM, CTaJINHN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpomocoMbl», «Kietounsiii nukn», «Permmukanus [JHK», «Muto3y,
«Meio3», «IIpsimMoe u HenpsaMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKOIMUTAIOIINX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

OGopynoBaHHMe:  MHUKPOCKOI,  MUKporpenapatbl  «CrepMaTo30uibl
MJICKOIIUTAIONIETO», <«SliuekneTka Miekonuraromero», «Kapuokunes B
KJIETKaxX KOpelIka JIyKa), MarHUTHas MOJeb-aniinkanus «Jlenenue KieTkmny,
moaens JIHK, moxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas pabora Ne 3. «HaOmioneHue Muto3a B KJIETKAaX KOHUMKA
KOpellKa JIyka Ha TOTOBBIX MUKpOIpEnapaTax.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeruku. HMcropuss paszButus reHeTukd. Pousb
IIUTOJIOTUA W AMOPHOJIOTMM B CTAaHOBJIECHWU TCHETUKH. BKiIaa poCCHMCKUX U
3apyOCeKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUECKHH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcHOBHBIC TEHETHYECKHUE TTOHATHA. [ 'eHeTUUeCcKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH  HACJIEJAOBAaHMS  MNPU3HAKOB, YCTaHOBJEHHbIE [
Menpaenem. MoHoruOpuaHoe CKpeluBaHue. 3aKoH eIuH000pa3us TMOpHI0B



NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH PaCLICILICHUS
npu3HakoB. [ ' unoresa ynctotel rameT. 11oJIHOE U HEOJTHOE JOMUHUPOBAHUE.

JquruOpuaHoe CKpemMBaHUWE. 3aKOH HE3aBUCUMOIO  HacCJIeIOBaHUS
npu3HakoB. llUToreHeTHyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOUIETO
CKpEUIMBaHUS /IS ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHwe npu3HakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacJ€JOBaHUIO Te€HOB. Hapyiienue cuersieHuss TeHOB B
pe3yabpTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblE M TeTeporaMeTHbIe OpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HEHACJIEACTBEHHAsT U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuwalMOHHBIN psij U
BapualnnoOHHas KpuBas. Hopma peakumum mnpusHaka. KonnuecTBeHHbIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHUBOCTH.

HacnencTBenHnasi, WM TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTallMOHHasT HW3MEHUYMBOCTh. Kilaccudukaius MyTaiuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYyTalUH.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOMN
u3MenunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
YEJI0BEKA: reHeaJOrnYeCKUi, OJIM3HEIOBEIN, LIUTOTCHETUYECKUIM,
OMOXUMUYECKHUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/eIcHUe
TE€HOTHIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotisto IIIIP-anamm3a. HacmencTtBeHnHnble 3a00JIeBaHUS YEIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HN C HACJIEICTBEHHOW MPEIpacioyiOKEHHOCThIO, XPOMOCOMHBIE
oonesnn. ComaTH4eckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIEI 310POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMUIAKTUKN U JICYCHUS
reHeThYecKkux 0osie3Hel. MeInKo-TeHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMIMHCKOW TE€HETUKH B MNPEAOTBPALICHUM U JICYEHUH T'E€HETHYECKUX
3a00s1€eBaHUI YelloBeKa.

JleMmoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuiios.

Tabmumer  u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHUE H  €ro
LUTOT€HETHYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelMBaHUE,
«lluTonoruyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHus», «Meho3y,
«B3auMonencTBue auieNnbHBIX TE€HOB», «l'€HeTMYecKne KapThl paCTECHHM,
KUBOTHBIX U YeJIOBEKa», «I eHeTHKa moiyia», «3aKOHOMEPHOCTU HAaCJIEAOBAaHMS,
CLUEIUIEHHOrO0 ¢ mnoyiom», «Kapuorumel dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHYMBOCTIY, «MoandukamonHas U3MeHUINBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBuw», « MyTanmoHHasi U3SMEHUUBOCTD.

O6opynoBanue: Mojeau-anIuiukauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MuUKponpenapar «Jpo3oduna» (Hopma, MyTaluu
(OpMBI KpBUIbEB U OKPACKH TeNa), repoapuil «I'opox mOCEBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopnas pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEapaTax».

JlaGoparopunas pabora Ne 6. «M3yuenwme MoaudUKAIMOHHON
MU3MEHYUBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax».

[Tpaktuyeckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUN U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opazus
KYJIbTYPHBIX pacTeHHl. LIeHTpbl TPOUCXOXKAECHUS JOMAIIIHUX KUBOTHBIX. CopT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CeNEeKIMN. MacCoBBI U MHANBUAYAIbHBIN OTOOPHI
B CEJICKI[MU PACTEHUM W KUBOTHBIX. OIlEHKa dKCTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — MHOpuUAWHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['erepo3suc, ninu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otnanénnas rulOpunmzauuss u e€ ycmnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE MOJUIUIONAOB. J[OCTMIKEHUSI CENEKUMHU PACTEHUM, KXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosorus Kak oTpaciib MpOU3BOJACTBA. ['€eHHas MHXKeHepus. DTanbl
co3nanusa pexomOumHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas



uHxkeHepus. Kietounele  KynbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOXKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYecKHe M 3tuyeckue mnpobdsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnuipel U cxeMbl: kKapta «LleHTpbl TPOUCXOXKACHUS U MHOr00Opasus
KyJIbTYpHBIX pacteHuity, «llopombl aomamHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «[lomumnonaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJbTYpbl W KJIOHMpOBaHHe», «KOHCTpyHMpOBaHHE W TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEJEKIMA PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IJIEMECHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JAaOOpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KUIIACC

Tema 1. IBoJIIOLIHOHHASL 0HOJIOTHS.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOHMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopusi U e€ MecTo B Ouosoruu. BinusiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeunerenscTBa »BOMIONMM. llaneoHTONIOrMUECKHE: TTOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B TMAJIEOHTOJOTMYECKOM JIETOMUCH, MEePEeXOHble (OPMBI.
buoreorpaguueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKHUX MyTeH y Bcex
OpPraHU3MOB.

OpomonuonHas teopusi Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHJIBI 3BOJIOLUMHU BHIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXEHUE  MpuU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
U3MEHYUBOCTh, 00pH0Oa 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomornus. [Tomymnsius Kak equHUIA BUIA U BOJIOIUH.

JIBrokymye cuiibl (paxTopbl) IBOJIIOIMN BUOB B MpUpoe. MyTalMoHHbIN
npolecc 1 KoOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIe BOJHBI U Apend
reHoB. M3onsuus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoomui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPraHM3MOB KaK pe3ysbTaTr 3Boitoluu. llpumepsl
IPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOeE.

MaxkposBomonusi. PopMbl  3BONIOLMU:  (DUTIETHUECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienbHas. HeoOpaTuMocTs 3BONIOIUH.

[Tpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AanTUBHAsS pagdaiusl.
JleMmoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBep1ios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emJey,
«3apoIbIIi O3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyumectBoBanue», «EctecTtBeHHbIi  oTOOp»,  «MHOroodpa3sue  COpTOB
pacTeHu», «MHoroob6pasue IIOpPOA KUBOTHBIX), «ITormynsauumy,
«MyTanroHHas U3MEHUYUBOCTBY, «ApomMopdo3bl», «Mnnoanantamumn», «O0mas
nerenepauus», «JBwxymmue cuibl 3Bomouun», «Kaprta-cxema Mapuipyra
IIyTELIECTBUS 4. [apBunay, «bopbba 3a CYILLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmony», «l'eorpaduueckoe BHI000pa30oBaHUEY,
«IKOJIOTHYECKOE BHUI000PA30BaAHHE).

ObopynoBaHHe: KOJUIEKIIMSI HACEKOMBIX C PAa3JIMYHBIMUA TUIIAMHU OKPACKH,
HaOOp TUIOAOB U CeMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeSIb «OCHOBHbBIEC HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTpOo€HHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra mupa, Koywiekuus «@POpMbI COXPaHHOCTU
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BiIaXHble Tnpenapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (GopMbl KPbUIBEB U
OKpAackKu Tena).



JlabopaTopHble U NpaKTHYECKHE Pa0OThI:

JlabopatopHnas padota Ne 1. «CpaBHeHHre BUIIOB MO MOp(]OIOornyecKkoMy
KPUTEPUIO».

JlabopaTtopHnas pabora Ne 2. «Onucanue mMpUCIOCOOTICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble TpEICTaBICHUSA O 3apOXKACHUHU KU3HU. HayuHble rumotessbl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHEepMus. XHUMHYECKas
ABONIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB W3 HEOPTAaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBotounu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [umoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKJIECTKU. [IepBbie KIETKH U UX
sBOJTIONMS. DOPMHUPOBAHUE OCHOBHBIX TPYMII 5KMBBIX OPraHU3MOB.

PazBuTHe x)u3Hu Ha 3emuie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pel. [laneosoiickas spa U e€ mNepUOIb: KEeMOPUUCKHIM,
OPAOBUKCKHUH, CULITYPUHUCKHM, JE€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

KaiiHo3olickags 3pa u €€ mepuoAbl: TMAJCOTCHOBBINM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIIMMaTa U T€0JOTHYECKUX MporieccoB. OCHOBHBIE 3TAllbl
ABOJIIOIIMU PACTUTEJIBHOTO U KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBNIEeHHE, paclBET U BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCcKOro MHupa Kak OTpakeHHe 5BOJOIUU. OCHOBHBIC
CUCTEMAaTUYECKHUE IPYMIbl OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNoBeKa.  AHTpPOMNOJIOTMSl  Kak  Hayka. Pa3Butue
NPEICTABICHU O  MPOUCXOXKICHUM  4YeloBeKa. Mertoasl  M3y4YeHHUS
anTporiorene3a. CxoacTBa M pa3iuyus  4YEJIOBEKA UM YKUBOTHBIX.
CucreMaTuuecKo€e MOJIOAKEHUE YETIOBEKa.

JBwxymue  cwibl  (dbakTopel)  aHTpomorene3a.  HacriemcrBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBEeHHBIN 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUNA TPYyAa, MBIIIJIEHUE, PEUb.

OcCHOBHBIE CTaAMM W BETBU DHBOJIOLMUM YEJOBEKA: aBCTPAJIONUTEKH,
Yenosek ymensii, YenoBek mNpsamMoxomsumi, YenoBeKk HeaHAEPTalIbCKUU,
Yenosek pasymHblid. Haxoqku HCKOMAaeMbIX OCTATKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(a3maTcko-aMepHuKaHCKas). UYepTbl MNPUCIOCOOJIIEHHOCTH — MPEACTaBUTENEH



YeJIOBEUECKHUX pac K YCIOBHUSM CyIIECTBOBaHUS. ENMHCTBO yenoBeUeCcKUX pac.
Kputuka pacuzma.

JemoHcTpanum:

[Moptpetsi: @. Peaun, JI. Ilactep, A. N. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupr u cxembl: «Bo3nukHoBenue CosiHeUHOU cucteMbl», «Pa3Burtue
OpraHuueckoro wmupa», «PactutenpHas KieTka», «KUBOTHas KIETKay,
«IIpokapuoTnueckas kieTka», « CoBpeMEHHasi CUCTEMa OPTraHUYECKOTO MHUpPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOTO 4YeNIOBEKay», «JIpeBHeiiune moan», «pesuue moan», «llepsoie
COBPEMEHHBIE JIOIN», «HemoBeYeCcKrue paco.

O6GopynoBanue: wmyispku — «IIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KpOMaHbOHIIA), CIACIKU WU
U300paKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomita, ckpebiia), TeOXpOHOJIOTHYECKas Ta0numa, KouieKuus «DopMbl
COXPAHHOCTHU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PacTEHUMN
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi « DBOJIOLHSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpYy:KaIIas cpeaa.

DOKoJIOTMA KakK Hayka. 3aJadyd H  pa3feibl  3KojJorud. MeTonbl
HKOJIOTUYECKUX UCCIETOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYLIIHAs, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukamnus 3KOJIOTHUECKUX (PaKTOPOB:
abuoTuyeckre, OMOTHYECKHE W AaHTPONOreHHble. J[elicTBHE SKOJOTHYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®oronepuonusm. [lpucnocobneHus opraHu3MoB K JCHCTBHIO aOHOTHUECKHUX
¢daktopoB. buonornueckue puTMEI.

buotnueckue  daktopel. Buumbl  OMOTHUYECKHMX  B3aUMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Gopmel. [lapaszutusm,
KOOMepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTHKU MOMyJsiui. (OCHOBHBIE IOKA3aTENH
MONYJISIUUNA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJlnHaMuka 4uCcIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[optpetsr: A. 'ym6ompar, K. @. Pynbe, O. ['ekkers.

Tabmuupl n cxemsl: kapta «IIpupoansie 30Hb1 3eMun», «Cpeapl 0OUTaHUS
opranu3zMoBy», «®otonepuoausmy», «llomymnsnun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumieBrbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEeHUMN
13 pa3HbIX MECT OOUTAHUSY.

JlabopatopHasi padora Ne 4. «BnusHuMe cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas padora Ne 2. «[loacuéT TJIOTHOCTH MOMYJAIMN Pa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06miecTBO opranu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHUI0BAs,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHantsl. CBsi3u B
OMOILIeHO3E.

Dxoyiornyeckue cucteMbl (dkocuctembl). [loHarne o0 sKocucTeME U
ouoreornieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pEeAyleHThl. KpyroBopor BemeCTB M TMOTOK DSHEPrud B
skocucteme. Tpoduueckue (muiieBble) ypoBHU IKOCHCTEMBI. [IuieBbie nenu u
cetd. OCHOBHBIE TIOKa3aTelM DSKOCUCTEMBI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbl: MPOAYKIMU, YUCIEHHOCTHU, OuoMacchl. CBOMCTBA
HKOCUCTEM: YCTOMUMBOCTB, CAMOPETYJIsiLUs, pa3BuThe. CyKueccusl.

[IpupoaHbie SKOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. IKOCHUCTEMA
XBOMHOI'O WM IIMPOKOIUCTBEHHOTO Jieca.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpaszue kak Qaxtop ycroHuuBocTH 3KocucTeM. CoxpaHEeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYyenue B. . Bepnaackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHOW 3KOCUCTEMBI. JlMHAMUYecKkoe paBHOBeCHE M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopotsl BemectTB MU OUOT€OXMMHUYECKHE LHKIBI  HJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TTPOOTIEMBI.

CocymiecTBoBaHuE IPUPOABI u YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoiumBoctu  Ouocdeprl. OcHoBa
pPallMOHAJIBHOTO YIpPaBJEHUS MPUPOJHBIMH pecypcaMyd M HUX HUCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MIPUPO/IBI.

JemMoHCcTpanum:

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

Tabnuupr u cxembl: «IlumeBsie nenun», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubsie coobmiecTBa», «llenn nutanus», «IKojoruyeckas MUPaAMUIA,
«buochepa u  demoBek», «IKOCHUCTEMa NIMPOKOJIMCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOMHOrO Jieca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpumMepHBIE aHTPOINOTEHHBIE BO3JACHCTBUS HA MNPUPOAY», «BaxHeiiune
UCTOYHUKH 3arpsi3HEHUsI BO3[yXa M TPYHTOBBIX Boa», «[louBa — BakHeiIas
coctaBisitoniasi  Ouocdepnn», «DakTopbl Jerpagauud MnouBy», «llapHUKOBBIMA
adhdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHuss Ouocdepn», «OOIas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH
sKpaH 6uocheps», «KpyroBopot yriepona B 6uocheper», «Kpyrosopot azora B
MIPUPOJIEY.

O6opynoBanue: MoeNb-anIIMKauus « TunuuHpie OMOLIEHO3bD», TepOapuil
«PactutenbHble  cooOmecTBa», koyekuun — «buouenos», «Bpenurenu
BOKHEUIITNX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIMH
pPacTeHHIl U KMBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIam
onHoro Buma, KpacHas kuura Poccuiickoit @enepaiuu, H300paxeHUs
OXpaHSIEMbIX BUJOB PaCTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUSI OOYYalOIIMMHCS TPOrpaMM CpeaHero o0mero o0Opa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHU mpenmMera «buonorus»
BBIIEJICHBl  CJIEAYIOIIME  COCTABIIAIOIIME:  OCO3HAaHHWE  OOyYarolUMUCS
POCCHICKOM TPaXJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAMLUN Ppa3BUTHA
OMOJIOrMYECKOr0 3HAaHUSA, TOTOBHOCTb U  CIOCOOHOCTh  OO0yYarouuxcs
PYKOBOJACTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLUIMMHU CHUCTEME OHOJOTMYECKOro oOpa3oBaHUsA, HAIUYUE
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHU MpeaMeTa «brosorus» nocTurarorces
B €IMHCTBE Y4e€OHOM M BOCIHUTATENBHON NESITEIbHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMA POCCUHUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPHUYECKUMH H
JTYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MPaBUIAMU U
HOpMaMU  TOBEIECHHA M  CIOCOOCTBYIOT  IpoleccaM  CaMOIO3HAHMUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW NMO3WULIMM JTUYHOCTH,
MMaTpUOTU3MA, YBAXKEHHUS K 3aKOHY M INPABONOPSNKY, YEIIOBEKY Tpyla H
CTapllieMy TIOKOJIEHUIO, B3aUMHOI0 YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HAaCIE€IWI0 W TPaguUMsM MHOTOHALMOHAIBHOIO HAapoza
Pocculickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeameTa «bUOTOTHUS»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAJWLIMUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO O0O0IlecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JESITENBbHOCTH B IIPOLECCE



peanu3alui OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:kaaHCcKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33144, BHIMIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICUCTBHUS JIIOJICH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COIIMAJTIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIMTOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NpPH OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WUJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IEpe]]
Ponunou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MPUPOIBI, TOCTHXKEHUSIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMH B TO3HAHUM 3aKOHOB
MPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexxa€HHOCTh, TOTOBHOCTh K CIY>KeHHUIO W 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIIEHUBATh CUTYAIlUI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEH CEMENHOMN )KU3HU B COOTBETCTBUHU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM NPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJTyuns:

NOHUMAaHUE W peaau3alusl 3I0pOBOTO0 M 0e30macHOro o0pasza >KU3HU
(3mopoBOe  TUTaHUE, COOJIOJEHWE TUTMEHMYECKHMX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, pEryisipHas Qunyeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE LIEHHOCTH TMPaBWI WHIMBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsX, YTPOKAIOIMIMX 370POBBI0O U IKU3HU
JIIOICH;

OCO3HAHME  TOCIAEACTBUM W  HEMPUATHS  BPEAHBIX  MPUBBIUCK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE [IEHHOCTH MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

WHTEpPEC K pasnuyHbiM cdepaMm mnpodhecCUOHATBFHOM JIeSITEIbHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccun u peann30BbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPHUPOJIC KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUSI;



MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJBTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OIICHKA HUX BO3MOXKHBIX TIOCIEJACTBUN IS
OKpYXarouen Cpebl;

OCO3HaHHUE TI00ATEHOTO XapaKTepa SKOJOTUUECKUX MPOOIEM U MyTeH X
pelIeHMUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUS W yMEHHUS TPU PEHICHUU TMPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIO/ICHNE TIPaBWJI TOBEACHUS B  TMPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHECHHWE PABHOBECHUS B DKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY)Karollen
MIPUPOTHON Cpesie, YMEHHE TTPOTHO3UPOBATh HEOIArONMPHUATHBIC YKOJIOTHICCKUE
MTOCJICICTBHSI MPETPHHUMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HaJIMYUE PAa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, HKOJOTHYECKOM
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATEIHHOW, KOMMYHUKATUBHON U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTHYCCKON  JIEATEILHOCTH
AKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHsI HAYKH M OOIIECTBEHHOMN MPaKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJBbTYp, CIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHTATEIbCKOW KYJIBTYPhI KaK CpelICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJABMH U TIO3HAHUS MUDA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(GbOpMHpPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
IIPEICTaBIICHUS 00 OKpYXaloleM MHUPE KaK O €UHCTBE MPUPOIbI, YETOBEKa U
oOIiecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOM ITUBUJTU3AIIAH
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUITUHBI, CO3TaHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHbIE TMPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
U oOeccrieueHHsl Tiepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIlMOHAIEHOMY
WCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIApPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B IIOJIyYEHUH OHMOJOTMYECKMX 3HAHUUH B LEISIX
HOBBIIEHUsST OOIIEH KYyJIbTypbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTHH;

NOHMMAaHUE  CYHIIHOCTM  METOJOB  IIO3HaHWUS, HCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IMOJIyYaeMble 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPA U MPOUCXOIAIIUX B HEM
U3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAYyYHBIX
(aKkTOB ¥ UMEIOIIUXCSI TAHHBIX C LIEbI0 OMYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaAMOCTOATEIBHO MCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
pelieHus npobyieM B peaIbHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIISTh
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHIANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe  pe3yJabTaThl ~ OCBOCHHUS  Yy4eOHOro  IpeaMmeTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJaromuxcst  MEXKIUCIUIUIMHAPHBIE  (MEXKIpPEAMETHBIC)  OOIIeHAY4YHBIC
MOHATHUS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI MHUpAa M CIeIH(PUKY
METO/JOB TIO3HAHWS, HWCIOJIL3YEMbIX B €CTECTBCHHBIX HaykaxX (BeIIecTBO,
DHEPTHUS, SBJICHHUE, TPOIECC, CHCTeMa, HAYYHBIA (hakT, MPUHIIMII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaJIbHBbIE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIE, PETYJIATHBHBIC), 00ECIICUNBAIOIIIC
dopmupoBanre (PYHKIIMOHATLHONH TPaMOTHOCTH M COIMAJIbHON KOMITCTCHIIUN
oOy4Jaronuxcsi, CIMOCOOHOCTh  OOYYalOIUXCS  HCIOIh30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHUS W  YHHUBEPCAJIbHBIC
y4eOHbIe ICHCTBUS B TO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiajeHue  YHHBEPCAJbHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:



CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJu3UpoBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBILUICHUS
(ananmuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 00O0OIIEHUs), PACKPHIBATH
CMBICTT OHOJIOTMYECKUX MOHATHM (BBIIEHATH WX XapaKTepHble IPHU3HAKHU,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSAMU);

ONpEeNeNsaTh LENN NAEATEIbHOCTH, 3aJaBas MHapaMeTpbl U KPUTEPHH HUX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSICHEHHUS (AKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax,
a TaKkKe MPOTHUBOPEYMH PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yNbTaTOB LIEJIAM, OLIEHUBATH PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIIEHUH KU3HEHHBIX MPoOJIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIILCKOM W MPOEKTHON
JESTeIbHOCTH, HaBbIKAMH  pa3pelieHust MpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIIEHUS NPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3jUYHbIE BHUIbI JEATEIBHOCTU IO MOJTYYEHHUIO HOBOTO
3HAHUS, €ro MHTEpIpEeTaluu, MpPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYalUsX, B TOM YUCIIE IPHU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

¢opMupoBaTh  Hay4yHbIi  THUI  MBIIUICHHS,  BIAJAETh  HAay4YHOH
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMHU U METOJAMHU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJIU3UPOBATH 3ajauy,
BBIIBUTaTh TUNIOTE3Y €€ PEICHUs, HAXOAUTh apryMEHThI JJIs J10Ka3aTelbCTBa
CBOMX YTBEPXKACHUH, 3a7aBaTh MapaMETPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTH IEJICHAINIPABICHHBIN MMOUCK MEepeHO0ca CPEJICTB U CIIOCOO0B
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTY;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC UCH, ITPEIaraTh OpUTHHAIBHBIEC TOAXObI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOro MOCOOMsl, HAay4YHO-NONYJSIPHOM  JUTEparype, OHOJOTHMYECKHX
CIIOBapsiX M CHPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax NnaHHBIX, B VHTepHETe),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MMOUCKE U
oTOope Ouojornueckor uHQoOpMaIu, HEOOXOAUMOW ISl  BBIMOJHEHUS
y4eOHBIX 3a/ad;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBaTh KYJbTYPY aKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy MpEACTaBICHUS
ouonornueckoi uHpopmaruu (cXembl, TpaduKu, gUATPAMMBI, TaOJUIIKI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Ouonornyeckod wuHpoOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3HUECKHE W
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIOJIb30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HaTJIsTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAaHUS W 3allUTBl  WH(pOpMaImH,
UH(OPMAITMOHHON O€30aCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUSIMM:

1) ob1enne:



OCYIIECTBISATh KOMMYHUKallUM BO BceX cdepax KHU3HU, AKTUBHO
y4acTBOBaTh B JUAJIOT€ WU JAMCKYCCHUU IO CYHIECTBY OOCYXkIaeMOHl TeMbl
(yMeHHME 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBIIIOJIHEHHSI TIPEIaraéMoy 3aJjauk, YUYUThIBATh HHTEPECHI U COTJIACOBAHHOCTh
HO3UIMM JPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOILIEHUS, NMOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaIUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3IMYHBIMU CTIOCO0aMU OOLICHHS ¥ B3aUMOICUCTBUS, TOHUMATh
HAMEpPEHUs JApPYIHX JIOAEH, MpOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMaTh W MUCIOJIB30BaTh  IPEUMYIIECTBA  KOMAHAHOW U
UHAMBUYAJIbHOM  paboThl MpU  peleHUH OUOJIOTUYECKOW  MpoOseMsl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICHCTBUS IPHU pEUICHUU YUYeOHOM 3a1a4u;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEHN Ka)KJ0r0 4jeHa KOJUIEKTHBA,;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JHOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KAOTO yYaCTHHKAa KOMAHJbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEH C TO3ULIUU HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAaHUS ISl BBIBICHHS NPoOJieM U HX
pEIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYAIHUIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUM 1EJE€BbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHNX;



CaMOCTOATENIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIMpPOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAILHUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmidpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX 00JACTSIX 3HAHWI, MMOCTOSHHO IOBBIIIATH CBOM 0Opa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pediIeKcur Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX pE3YyJIbTaTOB U
OCHOBaHUM, UCIOJI30BaTh MPUEMBI pedIeKCHu sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU IPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre s y4eOHOro mpeaMmeTa
«buosnorus» Hay4yHbIe 3HAHUWS, YMEHHUS U CIOCOOBI JNEWCTBUN MO OCBOCHUIO,
UHTEpNpeTalud ¢ MNpeoOpa3oBaHMIO 3HAHUM, BHIBI JEATEIBHOCTH IO



MOJIYYCHUIO HOBOI'O 3HAHMS M MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4eOHBIX
CUTyalusX, a TakK€ B PEaJbHbIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTABICHBI M0 TojaM
00yueHus.

[IpeameTHbIEC pe3ynbTaThl OCBOEHUS yueOHOTO NipenmMeTta «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPa U HAy4YHOT'O MHUPOBO33PEHUSA, O BKIAJAEC
POCCHHCKUX U 3apyO€XHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOIHH,
(GYHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIlICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpbIBaTh COAEPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboju3M (0OMEH BEHIECTB M MpPEeBpalllCHUE
SHEPruM), TOMEOocTa3 (CaMOperyJyslius), YpOBHEBas OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penpoaykuus), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JIO0rMa MOJIEKYJIsIpHOW Ouosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 ieHTpax MHOTO00Opa3us u
IPOUCXOXKJEHUS KyJIbTypHbIX pactenuid H. . BaBuiosa), omnpenensts
TPaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAaM;

YMEHHUE BIAJAETh METOJIAMU HAy4YHOTO IMO3HAHUS B OMOJIOTUU: HAOII0IeHUE
Y OIIMCAHME )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHNE
OMOJIOTMYECKOrO  IKCIEPUMEHTAa,  BBIJBUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHMHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pPEe3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHITHH, TEOPUNA U 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU IMMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
npolLeccoB: 0OMeHa BEIECTB U MPEBpallleHUs] YJHEPTUH B KIIeTKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JIHEPreTUYecKoro oOMeHa, XEMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, HWHIWBUAYAJIBHOTO PpPA3BUTUS OpPraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATh MOTyYEHHbIEC 3HAHUS JUI1 OObSICHEHUST OMOJIOTHYECKIX
IIPOLIECCOB U SIBJICHUM, IS IPUHATHS IPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 370POBbS U 3/10POBbS
OKPYXaIOIUX JIOJEH, COOJIOJEHUs HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKPYXKaIOIIeH MPUPOTHOHN Cpene, MOHUMaHue HeOOXOAMMOCTH HCTIOIh30BAHMUS



JOCTH)KEHUM COBPEMEHHOM OMOJIOTUM U OMOTEXHOJOTHUHM JUIsl palluOHATBHOTO
IPUPOAOIIOIB30BAHNS;

YMEHHE pellaTh >JIEMEHTapHblE T€HETUYECKUE 3aJa4yd Ha MOHO- H
IUTUOPUTHOE CKpEIIMBAHME, CIETVIEHHOE HACIeIOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIsl TIPEICKA3aHMs HACJIEIOBaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOMIOAAThH
npaBuia npu padbore ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKH OICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJICpKAHUS, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS W3
pa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIMKM, HAyYHO-
MOMYJIIPHBIC MaTePUAJIbI), STUICCKUE aCIIEKThl COBPEMEHHBIX HMCCIEAOBAHUHN B
OuoN0THH, MEAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO03/]aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass Ouojoruyeckyro HHGOPMAIIMIO U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTOJIB30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeaMera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OWOJIOTUM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPAa W HAYYHOTO MHPOBO33PEHHUSA, O BKIIAJE
pPOCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HCHHBIX 3a71a4,

YMEHHUE PaCKpbIBaTh COACP)KaHUE OMOJIOTUYECKUX TEPMHUHOB U TMOHSTHMA:
BUJl, TOMYJSAMA, TeHOGOHM, DOBOJIOUUSA, JBIKYIIHME CHIbl ((HaKTOpHI)
ABOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1I000pa30BaHUE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI,
IETH MATAHUs, YKOJOTUUeCKas MupaMuaa, OMoreoreHos3, onocdepa;

YMEHUE W3JIaraTh OWOJIOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHS SBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonactea K. M. bapa, uepenoBanust TJIaBHBIX HANpaBiICHUN U
nyteit sBomonnu A. H. CeBeprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJIaMHA HAYYHOTO ITO3HAHUS B OMOJIOTUN: HAOIIOICHUE
Y OIMCAHKE JKUBBIX CUCTEM, MPOIIECCOB U ABJICHUHN, OPraHU3allvs U TPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIJIBI)KCHHE  TUIIOTE3BI,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCICAyeMBbIMH BEIMYMHAMH, OOBICHECHUE TOIYYCHHBIX



PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIMIECTBEHHBIC MPU3HAKA CTPOCHHS OMOJOTHYECKHUX
O0OBEKTOB: BHJIOB, TOMYJSAINWNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreoIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
MIPUCTIOCOOJICHHOCTA OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (HAaKTOPOB Ha
OpraHU3Mbl, TEpEeHOCa BEMIECTB W TIOTOKA OJHEPTUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJIYyYCHHBIC 3HAHUS JUIsI OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HU C LEeJIbl0 obecriedeHus] Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKPYXAIOIIUX JIIOJIEH, COOJIO/IEHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU UCTIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOM ouonoruu LTSI PaIMOHAIIBHOTO
MIPUPOIOTIOIH30BAHHSI,;

YMEHHE peliaTh 3JIEMEHTapHbIe OWOJIOTUYECKHE 3aJadud, COCTaBIISAThH
CXEMBI ITIepeHOCca BEIIECTB U SHEPTHH B IKOCHCTeMax (€U MUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOpPHBIE U MPaKTUYECKUE padOThl, COONIIOAATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYCCKH OIICHUBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHMYECKOTO COJEp)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMK, HAy4IHO-
NOMyJISIpHBIE ~ MaTepuaibl), pPacCMaTpUBaTh TJIOOAIBHBIE DKOJIOTHYECKUE
Mpo0JIEMBbI COBPEMEHHOCTH, (DOPMHPOBATH 10 OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/mn P Kourpoububie = IIpakTuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
bubnunoreka LIOK
! bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 X i 8 1
UMHUYECKHI COCTaB M CTPOEHUE KIETKU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 XK
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubmmoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bubmmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3smMoB. OCHOBBI 3 bubmmoreka HOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41¢c292
bubnunorexa LIOK
P 1
8 C3CPBIOS BpEMA https://m.edso0o.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME



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

11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/m P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 1
IBOONKOHHAL OHONOTHA o https://m.edsoo.ru/7f41cc74
5 Bo3HHMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHu3MbL 1 OKpYKaIOWas cpeia > ! https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3CPBHOC BpentA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
- 34 0 25

I[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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kourpoabnbie | IIpakTuueckue A op
n/n Bcero p 6 u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeToanl TO3HAHUS KHUBOM
npupoxsl. [IpakTrueckas padoTa
2 le lp«If[Icnonlie,OBaHHe aSIJ)H/IIIHLIX 1 05 bubmorera [JOK
B P ' https://m.eds00.ru/863e6122
METOJIOB TPU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonorunueckue cucTemsl, 1 bu6nmoreka [JOK
IIPOLIECCHI U UX U3YYEHHE https://m.eds00.ru/863e6564
X i .
4 HMHUYCCKHI COCTaB KICTKHU 1 bu6nmoreka [JOK
Bona u muHepanbHbIe COMU https://m.edso0o.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnmnorexa [JOK
OCIIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTHIECCKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»



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

bubmuorexa [JOK

! YraeBotet. JIHr https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hywaentiosbie knciorel. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4eHHS bubnmoreka [JOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Krnetka kak nenoctHas xKuBas
cucTema
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpoeHUs KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOITperapaTax u ux
OITMCAHUE
bu6mmoreka [IOK
12 OOMeH BelecTB HIIM METab0In3M https://m.eds00.ru/8636766¢
bu6nmoreka [JOK
13 Potocmires. XemocHtres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 dmepreTieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
Henenune xknetku. MuTos.
15 JlabopaTtopHas padota Ne 3 05 bubnmoreka [JOK

«Habmroaenne MUTO3a B KIIETKAX
KOHUYHMKa KOpEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocuntes Oenka. Peakimst bubmuorexa [JOK
MaTpU4YHOI'O CHUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 T —0 0
paHCIAIHA HoCHHTEs beika https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
®opMbI pa3MHOKECHUS
19 https://m.eds00.ru/863e81b6
OpTatisMoB https://m.edso0o.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0o0.ru/863e7f4a
OOpa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJICTOK.
21 OmnonorBopenue. JlaboparopHast 05 bubnmnoreka [JOK
pabota Ne 4 «M3yueHue CTpoeHHUs ' https://m.edso0.ru/863e81b6
IIOJIOBBIX KJIETOK HA I'OTOBBIX
MUKpOITpenaparax»
29 WNHnuBunyansHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEJICTBEHHOCTHU U bubmmorexa LIOK
8 https://m.edso00.ru/863e86f2
WU3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCIIeI0BaHHUSI
24 MPU3HAKOB. MOHOTHOPHTHOE bubmmorexa LIOK
P ' pu https://m.eds00.ru/863e8878
CKpELIMBaHHE
o5 JIMrubpuiHoe CKperuBaHme. bubnuorexa [IOK

3aK0H HE3aBHCUMOIO

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HacCJICAOBaHUs IIPU3HAKOB

CuemnieHHOE HaClIe/I0BaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenune pe3ynbTaToB

bubmuorexa [JOK

26 MOHOIHOPHIHOTO H 05 https://m.edsogru/863e8060
JTUTHOPUTHOTO CKPEIIMBAHUS Y
O30 HIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»

97 I'enetuka nmona. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3MeHYnBOCTb.

Henacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuoteka [JOK

28 . 0.5
MOAU(PUKAITIOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psifa u
BAPUALIMOHHON KPUBON»

HacnencrBenHnas "3MEHYHBOCTb.
JlaGopatopHnas pabota Ne 7. bubnuoreka [IOK

29 . 0.5
«AHanu3 MyTauui y a1po30¢huist https://m.edso00.ru/863e8efe
Ha TOTOBBIX MHUKpOIIperiapaTax»

bu6mmorexa [IOK

30 Peneriia wernoseka https://m.eds00.ru/863e8d78
PesepBHelil ypok. O6001IEHHE T10

31 TeMme «HaciencTBEHHOCTD U

HU3MCHYUBOCTL OPTaHHU3MOB»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmuorexa [JOK

32 (CeleRIIA KaK HayKa i IpoLiece 1 https://m.eds00.ru/863¢9214
33 MeToapl U JOCTHXKEHUS CEJICKIINU 1 bubnuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnnorexka [HOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



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

11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 DBOIONHS U METOBI €€ N3YUSHUS 1 bubamorexa LOK
. A ya https://m.edso0.ru/863ea20e
5 Ucrtopus pazsutus 1 bubnuorexa [JOK
MIPEACTABJICHUH 00 IBOJIIOITUHI https://m.edsoo.ru/863e9570
bubmuorexa [JOK
M 1
3 HKPOIBOITIOUIA https://m.edso00.ru/863e9cle
[Tomynsmus Kak dIeMEeHTapHAs
€IMHHIIA BUJIA ¥ BOJTFOIUH.
4 Jfa6o Ia_llTo HI;H aborta JI\JI'O 1 1 0.5 bubmmorexa [OK
PATOPHAT P B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKyIye cuibl (31eMeHTapHbIe 1 bubmuorexa [JOK
(bakTOpBl) IBOIOLUU https://m.edsoo.ru/863e9da4
5 EcrecTBeHHsbIi 0TOOp U ero 1 bubnuoreka [IOK
dbopMBI https://m.edso00.ru/863e9ed0
PesynbTathl 3BOMIOIUY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
7 ¥ BUJI000pa30BaHUE. 1 05 bubnmoreka [JOK

JlaGopaTtopHnas padota Ne 2
«Omnucanue mpucrnocoO0IeHHOCTH
Opranmu3Ma 1 €€ OTHOCUTEIILHOTO

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Xapakrepay

Hanpasnenus u nmytu

bubmuorexa [JOK

8 MAaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle

9 HeobpaTumocTs 3BOIIONNN

10 Wcropus xu3Hu Ha 3emiie u
METO/Ibl €€ U3Y4YEHUS

11 ['mnoTe3bl MpOUCXOKACHUS KUZHU bubnnorexa [HOK
Ha 3emiie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emiie 1o bubnuorexa [JOK

12
3paM U Nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO

13 mupa. [Ipaktrueckas padorta Ne 1 05 bubnuoreka [IOK
«3y4eHne UCKOMIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUIEKIIHSAX»

14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YeIOBEKA bu6nmoreka [JOK

15
(araTpOTIOTEHE3) https://m.edsoo.ru/863eac2c

16 JIBuoxymiye cuibl (pakTopsbl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH DBOIOLIAH
yelioBeKa

18 YenoBeueckue pacsl U NPUPOIHBIE bubnmuorexa [JOK

agalTaluy 4€JI0BCKa

https://m.edsoo.ru/863eaea?2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

PesepBHelil ypok. O600IEHHE 110

19 TeMe «BO3HUKHOBEHUE U
pa3BUTHE KH3HH Ha 3eMIIe)
20 DKOJIOTHS KaK HayKa
Cpenpl oOuTanus u bubmuorexa [JOK
21
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AbuoTtndeckue (HaKTopsI.
JlaboparopHuas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmorexa HOK
P P ' https://m.edso00.ru/863eb10e
oburanusy. JlaboparopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
bu6mmoreka [IOK
23 buotnueckue gakropsl
¢ p https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomynsuun. [TpakTrudeckas
24 pabdota Ne 2 «IToacuér maoTHOCTH 0.5
TIOTTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo01iecTBa OPraHu3MOB — bubnmuorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubnuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNn
bu6mmorexa [IOK
27 HKOCUCTEMBI. DKOJIOTUYECKUE

nupaMuipl. CBOKWCTBA DKOCHCTEM.

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Cyxkueccus

28 [IpupoiHbIE S5KOCUCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI

30 Buocdepa — rmobanbhas 1 bubnuoreka [IOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuorexa [JOK
ounochepsl https://m.eds00.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1

33 CocytiecTBoBaHUE TTPUPOJIBI U 1 bubnuorexa [JOK
4yeJoBeYecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHHE

34 TeMbl «CooO1recTBa u 1
9KOJIOTUYECKHUE CHCTEMbD)

OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME



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




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMUpoOBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CUCTEME
HAyYHOTO 3HAHMSI ©CTECTBEHHBIX HAayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTUHBI MHpAa M HAYYHOTO
MHUPOBO33PEHUS; O BKIA/JE€ POCCHUCKHX M 3apyOC)KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOrMM; (PYHKIIMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEp)KaHUE OHOJIOTHYECKHX TEPMHHOB H
MOHSITHIA: KU3Hb, KJIICTKA, OPTaHU3M; METa00JIn3M (OOMEH BEIIECTB
Y MPEBpaIeHUuE SHEPTHH ), TOMEOCTa3 (CaMOPETryJIsIIus), ypOBHEBas
OpraHu3aIus AKHUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHUE
(penmpodykuusi), HacCIeACTBEHHOCTh, WM3MEHYMBOCTh, pOCT U

pa3BHUTHE

YMeHue  uznaraTb ~ OWOJIOTMYECKHE  TeopuM  (KJIETOYHas,
XpoMocoMHasi, MyTanmonHasi), 3akousl (I'. Mengens, T. Moprana,
H.U. BaBunoBa) u ydeHus (0 IeHTpax MHorooopasus u
IPOUCXOXKACHUS  KylnbTypHbIX pactenuit H.M. Basuiosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHne BiaJeTh METOJaMH HAyYHOTO IIO3HAHUSI B OHMOJOTHUU
(Habro/IeHne M OTMHMCAaHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUI;
OpraHM3aIs W TMPOBEACHHE OWOJIOTUYECKOTO HKCIIEPHUMEHTA,
BBIJIBUKEHUE  THUMOTE3bl; BBISBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeTyEeMbIMU BEJIMYUHAMH, 00BsACHECHHE TTOTYYEHHBIX
pEe3ylbTaTOB, MCIHOJIB30BAaHHBIX HAYYHBIX IIOHATHHA, TEOPUH U
3aKOHOB; YMEHHUE JieJlaTh BBIBOJbI HAa OCHOBAaHHUU TMOJYUYEHHBIX

pE3yJIBTaTOB)

YMmenune BBIACIIATh CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
MNPOKAapuOT M JYKApPUOT, OIJHOKJIICTOYHBIX W MHOTOKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIOICCTB U

MPEBpaIIeHHs] SHEPTUU B KJIEeTKe, (DOTOCHHTE3a, MIACTHYECKOIO U




OHEPreTHYECKOr0  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OHJIOI[OTBOPCHI/ISI, pa3MHO)KeHI/I$I, I/IH,[[I/IBI/II[yaJIBHOFO paSBI/ITI/ISI

opranu3ma (OHTOTE€HE3)

VYmenune MNPUMCHATH IIOJYUYCHHBIC 3HAHUA  JJIA O6’b$ICHeHI/I$I
OMOJIOTMYECKHUX IMponccCcoB )51 ﬂBHeHHﬁ, JJIA IMPUHATHA
MPAKTUYECKUX pEUICHUH B TMOBCEJIHEBHOM JKHM3HM B LEJSIX
oOecrieueHruss 0€30MaCHOCTH CBOETO  3[0POBbSI U 3JI0OPOBBS
OKPY’KaIOIIMX JIIOJIEH, COOTI0IEHUSI HOPM IPaMOTHOTO MTOBEJICHHS B
OKpYXKAloIIeH MPUPOAHON Cpele; NMOHMMAaHWE HEOOXOIUMOCTH
UCIIONIb30BAaHUSl  JOCTHIKEHUH  COBpEMEHHOW  OHONOTHHM U

OMOTEXHOJIOTUH JJIA paiiOHAJIbHOI'O IIPUPOAO0II0JIB30BaAHUS

YMmenune peiiaTthb 3JIEMCHTAPHBIC TCHCTUYCCKHUEC 3aa4Yi Ha MOHO- U
I[I/II"I/I6pI/I,I[HO€ CKPCUIMBAHUC, CHCIIVICHHOC HaCJICIOBaHUC,
COCTaBJIATH CXCMbI MOHOFI/I6pI/I,Z[HOFO CKpPCIIBaHUA JJIA

MNpeacKasaHus HaCJICAOBaHWA IIPU3HAKOB Y OpraHU3MOB

YMeHue BBIOJHATH JIA0OPATOPHBICE W TMPAKTUICCKUE PaOOTHI,
coOnrofaTh mpaBuia mpu padboTe ¢ y4eOHbIM U J1IaOOpaTOPHBIM

o0opynoBaHrEeM

YMmenune KPUTHYECKH  OLICHUBATh U HHTEPHPETHPOBATH
uH(pOpMaIlMI0O  OMOJIOTUYECKOTO  COACPXAHHs,  BKIIOYAIOIIYIO
MICEB/IOHAYYHbIE 3HAHUA U3 Pa3IU4HbIX HCTOYHMKOB (CMU,
HAay4YHO-TIOMYJIAPHbIE MaTepHabl); 3TUYECKUE ACIICKTHI
COBPEMEHHBIX HCCIICTOBaHUM B ouooruu, MEIUIIHE,

OMOTEXHOJIOTHHA

10

VYMenne co3mgaBaTh COOCTBEHHBIE THCHbMEHHBIE H  YCTHBIE
coolimieHusi, 00o0mas  Ouojormyeckyro  UHGPOpMaALUMI0 U3
HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIOJb30BaTh MOHSATUIHHBIN

arrapar Ouoorun

11 KITACC

Kon
NpoBePsIeMoOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero o01ero 00pa3oBaHus

1

CdopMHpPOBaHHOCTH 3HAHHI O MECTE W POJU OMOJIOTHH B CHCTEME




HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHON ECTECTBEHHO-HAyYHOM KAPTUHBI MUPA U HAYy4YHOT'O
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTMH; (YHKIIMOHAIBHONW I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue pacKpbiBaTh COZICpKaHUE OWOJIIOTUYECKUX TEPMHHOB H
TOHATHUI: BUJI, IOMYJISIHS, TCHOPOH]I, SBOJIIOLUS, IBUKYIIINE CHIIBI
(akTopel)  IBONIONUH,  MPUCTIOCOOIEHHOCTH  OPraHU3MOB,
BUI000pa30BaHUE,  HKOJOTHYECKHE  (aKTOpbl, OIKOCHCTEMA,
NPOAYIICHTBI,  KOHCYMEHTBI,  PEAYICHThI, LENH  [HTaHUS,

AKOJIOTHYECKas MUpaMuia, OuoreoreHo3, onochepa

YMeHue uznaratb OMOJIOrMYECKHE TEOpUHU (IBOJOLMOHHASI TEOPHUS
Y. JlapBuHa, CHHTETHYECKas TEOpPHUs HBOJIOLUM), 3aKOHBl MU
3aKOHOMEpPHOCTH  (3aponslmieBoro  cxoiacrea  K.M.  bapa,
YyepeZoBaHUs IJIaBHBIX HampasieHU W nyred sBomrouuu A.H.
CeseprioBa, yueHusi o 6uochepe B.M. BepHanckoro), onpenensith

I'paHUIbI KX IIPUMCHHUMOCTHU K ) XKMBBIM CUCTCMaM

YMeHue BiIaJeTh MeTOJaMHU HAy4yHOIO IO03HaHUs B OHOJIOTHH
(HaOJro/IeHne M OTMHMCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUIA,
OpraHu3alsi W TMPOBEACHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBDKEHUE  TUIOTE3bl;  BBIABIECHUE  3aBUCHUMOCTH  MEXAY
HCCIIETYyEMBIMU BEJIMYMHAMU, 00BsICHEHHE MOJTy4YEHHBIX
pEe3ylbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHHW, TEOPUM U
3aKOHOB; YMEHHME J€jaTh BBIBOJbI Ha OCHOBAaHUHU ITOJIyUYEHHBIX

pe3yIbTaTOB)

VYmenune BBIJACIATH CYIICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BMJIOB, MOMNYJSAIUH, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOTr€OIIEHO30B U  IKOCHUCTEM;
OCOOCHHOCTH  TIPOIECCOB  HACTEACTBEHHONM  M3MEHYHBOCTH,
€CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPUCITOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBUS HKOJIOTMUECKUX (PaKTOPOB HAa OpPraHHU3MBI,
MepeHoca BEIIECTB W IMOTOKa DJHEPrud B JKOCHUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHHM B JKOCHCTEMaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIMKIIOB B Onochepe

YMenue NPpUMCHATH IOJYUCHHBIC 3HAHUA  JJIA 0OBSICHEHUS

OMOJIOTUYECKUX IMponeccCcoB n HBHeHHﬁ, I MPUHATHA




IIPAKTUYECKUX PEIICHUWM B IIOBCEAHEBHOM JKM3HU B LEIAX
obOecrieueHrnss 0€30MaCHOCTH CBOETO  37I0POBBSI U 3JIOPOBBS
OKPY’KAIOIIMX JIFOJIeH, COOJIIOICHHSI HOPM IPAaMOTHOT'O ITOBE/ICHUS B
OKPY)KaIOIIeH NPUPOJHOU cpejie; MOHUMaHHWE HEOOXOIUMOCTH
UCIIOJIb30BAHUS  JIOCTHXKEHMM  COBPEMEHHOM  OHOJOTHM ISt

panruOHAJIBHOI'O MPpUPOAOII0JIB30BaAHNA

VYmMmenue peuiaTb SJICMCHTApPHEBIC OHOJIOrHYECKHE 3aJa4u,
COCTAaBJIATHL CXCMbI IICPCHOCA BCHICCTB M 3HCPTHU B 3KOCHUCTCMAX

(uenu nuTaHus)

VYMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M TMpPAaKTUYECKue paldoThl,
coOmoiaTh TpaBWiIa MpH padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM

00opyI0BaHHEM

YMeHue - KpUTHYECKM  OLICHMBAaTb W MHTEPIPETUPOBATH
uH(pOpMallMi0  OMOJIOTUYECKOTO  COJAEPIKAHMSI,  BKIIOYAIOIIYIO
IICEBJOHAayYHblE€ 3HAaHUSA W3 PANIUYHBIX uHcTOyHUKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl); paccMaTpUBaTh TJI0OATbHEIE
HKOJIOTMYECKHE TPOOJIEMbl COBPEMEHHOCTH, (OpMHpOBaTH IO

OTHOLICHHWIO K HUM CO6CTB€HHYIO IIO3ULINIO

10

YMenne co3mgaBaTh COOCTBEHHBIE IMHCHBMEHHBIE U YCTHBIC
cooOuieHus, 00o0mas  OWONOTMYECKYI0  MHPOpPMALUI0 U3
HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIOJb30BaTh MOHSATHIHBIN

amnmapaT OMoJoTun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa

1.1

Bbuonoruss — Hayka o >xuBoil mpupozae. Ponbp Ouonoruun B opmMupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTHIECKIX HAYK

1.2

MeTtoabl MO3HAHUS JKUBOU IIpUPOAbI (Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, OIIMCAaHUC,
HU3MCPCHUC, KJ'IaCCI/I(bI/IKaI_II/ISI, MOJCIUPOBAHUC, CTATUCTHUUCCKAA o6pa60TKa

JTAHHBIX )

JKuBble cucTeMbl U UX OopraHnu3anus

2.1

JXussie cucremsl (OnocucTeMBbl) Kak IpeaMeT u3ydeHus ononorun. CBoiicTBa

OMOCHCTEM H UX pazHooOpa3ue

2.2

YpOBHH OpraHu3anu OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHIA, KIIETOYHBIH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(HepHBIN

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

3.1

XUMUYECKUN COCTAB KIJIETKH. XHUMHYECKHE JIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpOdJIEMEHTBl. Boxma u muHepaneHble BemiecTBa. (DyHKIMH BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[I[CP)K&HI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTB. AMHHOKHMCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpBbI OEIKOBOI MOJIEKYIbI (IEpBUYHAsI, BTOPUYHAs, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHE cBOMCTBA OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

depMeHThI — Ouooruueckue karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN
LeHTp, cyocTpaTHas cneuuduuHocts. Kodepmentsl. Buramunsl. OTinuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaJIH3aTOPOB

3.3

VYraeBoasl:  MoOHoOcaxapuibl  (TJIIOKo3a, pubo3a M J1€30KCHpu003a),
Iarcaxapuibl (caxaposa, JIaKTo3a) M IoJiMcaxapuibl (Kpaxmai, TJIUKOTeH,
1esutroI03a). buomornueckue GyHKIIMN YTIE€BOIOB.

Jlununael:  TpUraMUEpUnbl, cTepounbl, (ochonunuasl. 'mapodunabHO-
rusipopoOHbIe cBOiCcTBa. buonoruueckue ¢yHkiuu naunuaos. CpaBHeHHE

YrijieBO40B, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunoseie xucnorsl: JIHK wu PHK. Hyxneoruaslr — MOHOMepEI
HYKJIEMHOBBIX KucioT. Ctpoenne u pynkiun JAHK. Crpoenue u ¢yHkumum
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

[uronorus — Hayka o kierke. Kiierounas reopusi. MeToabl H3ydeHUs KIETOK

3.6

Krerka kak nenoctHas xuBasi cucrema. O01Ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

chHTEe3a OelKa

3.7

Tunsl KJIETOK: JSyKapuoTHYecKass M mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHsSI MpoKapuoThuyecko kieTku. Kiierounas crenka Oaktepuil.
CrpoeHue »ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIBHOM,

KUBOTHOM M TpUOHOM KIIETKU

3.8

[loBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMUKC, UX
¢bynkun. [Tnasmarnueckas memOpana, e€ coiictBa u pynkuuu. L{uromnasma
u e€ opranouapl. OqHOMEMOpaHHBIC OPTaHOWIBI KJICTKH: SHI0IUIa3MaTHISCKast
cetb (OIIC), anmapar ['ombmku, nuzocombl. [lomyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHIpYH, IIacTuAbl. [IpoucxoxaeHne MUTOXOHAPUMA U TIIIACTHI.
Buner mactun. HememOpaHHBIE OpraHOUIBI KJIETKU: PUOOCOMBI, KJIIETOYHBIN

LHCHTP, pCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJIICTKH. Bxirrouenns

3.9

Snpo — perynaropubiii neHTp kietku. CTpoeHue siipa: siiepHas 000104Ka,

KapuoIuia3Ma, XpoMaTuH, AJPbIINIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

OOMeH BelecTB, WK MeTa0oIM3M. ACCUMIIIALIUSA (TUTACTUYECKU OOMEH) U
JTUCCUMUIISIIINS (SHEPTeTUUECKHii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca
MeTtabonu3ma. Tumbel oOMeHa BeUIECTB: aBTOTPOQHBIM M TeTepOTPOPHBIM.

Pons (I)epMeHTOB B OOMEHE BCIIECCTB U NPCBPALICHNUU SHEPIUU B KIICTKE

4.2

®orocunre3. CperoBass U TeMmHoBas (a3el (orocuHTeza. Peakuun
dbotocunTesa. DhdeKkTUBHOCTS (PoTOCHMHTE3a. 3HaueHue (GOTOCHHTE3A IS
XKU3HM Ha 3emusie. BnusHue ycrnoBuil cpeabl Ha (DOTOCHMHTE3 M CIOCOOBI
MIOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylonme Oakrepur. 3HAUYCHHE XEMOCHHTe3a JUIs

JKU3HU Ha 3eMiie

4.3

DHepreTudecknii oOMeH B KkieTke. PaclerieHrne BelIeCTB, BBIICICHHE U
aKKyMyJIMPOBAaHHE DSHEPTUM B KJETKE. ODTambl JSHEPreTHYeCKOro oOMeHa.
['muxonus. bpokenne u ero Buasl. KucmopoaHoe OKUCICHHUE, WM KIETOYHOE

abIxaHue. DPQPEeKTUBHOCT YHEPreTUIECKOT0 0OMeHa




4.4

Peakium wmarpuuyHoro cuHTte3a. leHernueckas wunpopmamus u JIHK.
Peanuzanus reHerndyeckoit nHpopmanuu B KieTke. ['eHeTrHueckuii Kog u ero
cBorictBa. Tpanckpunuus — wmarpuuHblii cuHte3 PHK. Tpancmsaimus —
ouocunTte3 Oenka. KogupoBanue amuHokucaoT. Poib prbocom B OMocHHTE3e

OeJka

4.5

Hexnerounsie ¢opmbl xku3Hu — BUpYChl. McTopus otkpbeitus BupycoB (J.H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA M JKU3HENEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, KUBOTHBIX M YEIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oyaurensb

CII1Ia. [TpodunakTrka pacripocTpaHeHHsI BAPYCHBIX 3a00I€BaHUMA

PasMHOkXEeHME 1 MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Krnerounslii 1uki, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL.
JuniouHeli M TalUIOWAHBIA  XPOMOCOMHBIE HAOOpbhl. XPOMATHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHJIAUBUAYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenue kierku — muto3. Craguu murtosa. [Ipoueccsl, npoucxondime Ha

Pa3HBIX CTAAUAX MUTO3A. buonorundyeckuii CMBICII MUTO3a

5.2

@dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecroyioe U moyioBoe. Buapl Gecrooro
pasMHOXCHHUS: JIEJCHUE HAJBOE, MOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKINN

5.3

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.
Metio3. Cragum meiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornyeckuii cMbICH U

3HaYeHNe MeNo3a

5.4

l'ameTtorene3 — mporecc 0O0pa3oBaHUS TIOJIOBBIX KIETOK Y JKHBOTHBIX.
ITonoBble :kene3bl: CEeMEHHUKHM U sUuyHUKM. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaro30M[, SHIEKIeTKa) — CliepMaToreHes u
ooreHe3. OcoOEHHOCTH CTPOEHUS  SHMIEKIETOK M CIepMaTO30MJIOB.

OmnonorBopenue. [lapreHorenes

5.5

WnpuBuayansHoe  pa3BuTHEe  (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(oMOpuorene3). Jrtanbl 3MOPUOHATBHOTO PA3BUTUS Y  I[MO3BOHOYHBIX
KUBOTHBIX: JpoOJeHHe, ractpyisuus, opraHoreHe3. IloctamOpuoHanbHOE
pa3BuTHe. TuIBl MOCTAIMOPHOHAIBHOTO PpA3BUTHUS: MpPSIMOE, HEMpsIMOoe

(MuunHOYHOE). BrmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAaKTOpHI,




CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOACTBA.
Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE

CCMCHH, CTaIUH PA3BUTUA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer u 3amaum reHetuku. Mcropus pa3BuTHUs TeHETHKU. Bkian
POCCUHCKMX U 3apyOeKHBIX YUYEHBIX B pPAa3BUTHE TE€HETUKH. MeTonbl
TCHCTUKH  (TUOPHUIOIOTUYECKUHM,  IUTOTCHETHUYECKUH,  MOJICKYJISIPHO-
reHetuyeckui). OCHOBHBIE  TIeHETHYecKHe MOHATHS. [ 'eHeTmyeckas

CHUMBOJIMKA, UCITIOJIB3yEMas B CXEMaAX CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HaCJeI0BaHUS NPU3HAKOB, yCTaHOBJIEHHbIe I'. Menaenem.
MoHOTHOPUIHOE CKpelIMBaHUe. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokosneHus. [lpaBuio goMuHUpOBaHUS. 3aKOH pAaCLICNJICHUS IPHU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpenyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEIOBaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIMBaHMA.
AHnanuzupyloliee  cKkpemmuBaHue.  Vcmonb3oBaHHEe — aHAIU3UPYIOIIETO

CKpCIIUMBAHUA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuennieHHoe HacienoBaHue TIpuszHakoB. Pabora T. Moprana 1o
CLICTIJICHHOMY HacjelOoBaHUIO TIeHoB. HapyiieHue cuemieHuss TeHOB B
pe3yiabTaTe KpOCCHUHroBepa. XpOMOCOMHas TEOpUs HAaCJIEICTBEHHOCTH.
I'eneTnyeckue KapTel.

I'enetrka moma. XpoMOCOMHOE OINpEeieHnue Moia. AyTocoOMbl U TOJOBBIE
XpoMocoMBI. ['oMoraMeTHble U rereporaMeTHble opraHu3Mel. HacnenoBanue

IMPHU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3menunBOCTh. BHUIbI N3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs.
Ponp cpenpl B HEHACIEACTBEHHOW W3MEHUMBOCTH. XapaKTEpUCTUKA
MOJU(UKAMOHHON W3MEHYMBOCTU. BapualMoHHBIA psiag U BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHbIE M KAadeCTBEHHBIC
NpU3HAaKU W UX HopMma peakuuud. CBolicTBa MOAU(DUKAIIMOHHON

U3MCHYNBOCTH

6.5

HacnencrBennasi, wiM reHoTUNUYecKasi, W3MEHUYMBOCTb. KomOumHaTHBHas
W3MEHYUBOCTb. Melo3 M MOJOBOM mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTalMoHHass H3MEeHYUBOCTh. Kiaccudukaius MyTaruid:
TEHHBIE XPOMOCOMHBIE, TI'€HOMHBIE. Yacrora W NPUYMUHBI MYTaLHM.
Myrtarenusle (akTopbl. 3aKOH TOMOJIOTMUECKHUX PSAIOB B HACJIEICTBEHHOMN

n3menunsoctu H.M. Basunosa

6.6

I'eneTnka 4yeoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOAbI TCHECTHKHU




4eJI0BEKa: TeHEAIOTUYECKUM, OIM3HCIIOBBIN, IIUTOTCHETUUCCKU,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHUYecKuii. COBpeMeHHOEe OmpeaeieHHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIC
¢ momomiwto I1I[P-ananu3a. HaciaeacTBeHnHbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
Oomne3nu, OONE3HM €  HACIEACTBEHHOW  MPEapacHOJIOKEHHOCTBIO,
XpoMocomMHbIe  Oone3nn. CoMaTWYecKMe W TeHEpaTUBHBIC MYTallWu.
[IpuHuunIBl 370pOBOTO 00pa3a >KU3HU, UATHOCTHKH, NPOMUIAKTUKU H
JICYCHHUS TCHETUYECKUX OOJIe3HEH. MenHuKo-reHeTHYEeCKOS
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON TeHETUKH B IPEIOTBPALICHUH H

JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YeI0BEKa

CGHGKHI/IH OpraHu3mMoB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak HayKa W IPOLECC. 3apOKJICHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H.M. BaBuioBa o 1eHTpax MPOUCXOXKACHUS H MHOT000pasus
KyJbTYPHBIX pacTeHHil. L[eHTpbl MNPOMCXOKIAEHUA JOMAIIHUX KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METO/Ibl CeNeKIMH. MaccoBbIi U MHAUBUYAIbHBIH OTOOPHI B
CEJIEKIIMM PAaCTEHUM M KUBOTHBIX. OlLleHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpeniuBanue — UHOpuAUHT. Yncras nuHus. CKpenMBaHUe YUCTHIX JIMHUMN.
I'erepo3uc, wium rubpuanas cwia. HepoiacTBeHHOe CcKpeulMBaHUE —
ayropununr. OtnanéHHas rubpuamszanus U e€ ycnexu. McKycCTBEHHBIH
MyTareHe3 M IOJIyYE€HUE IOJUILIONI0B. JIOCTHMIKEHHs CEJIEKIIMM PACTEHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTrpaciib NPOU3BOJACTBA. ['€HHas WH)KEHepus. DTambl
co3nanus pexkomOunantHoi JIHK u Tpancrennsix opranm3zmoB. Kierounas
nHxeHepus. KierouHele KyJIbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHUE
pactenuii. KioHMpoBaHME BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpPraHU3MOB. DKOJIOTHUYECKUE U dTHYeckue mpodieMbl. [MO — reneTndecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOJIONUOHHAS OUOJIOTUA

11

DBOJIIOIIMOHHAS TEOPHS U € MECTO B OUOJIOTHH.

CBI/IILCTCJ'ILCTBa spoonMu. IlaneoHTonoruyeckue: IIOCIEA0BaTEIbHOCTD




IIOABJICHUSA BUJOB B NaJICOHTOJIOTMUECKOM JICTOIIUCH, TCPCXOAHBIC (I)OpMBI.
buoreorpaguueckue: cxoncTBo M paznuuue ¢ayH U (GIop MaTepuKoB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M PA3IUuUUsi AMOPHOHOB pPa3HBIX
BU/IOB  ITO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJIOTMYHble, pYAUMEHTapHbIC OpraHbl, aTaBU3Mbl.  MoJeKysIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomtouronHass teopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUS
JapBuHU3MA. J[BHKYIIME CHIIBI 3BOJIONMU BUAOB 10 [lapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE npu OTPAaHUYCHHOCTH pPECypcoB, HeonpeaenéHHas

M3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBaHHUE, €CTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopusi 3Boioruu (CTD) u OCHOBHBIE €€ TMOJOXKEHUS.

Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUIA U SBOJIIOLUU

1.4

JBmwxkynme cuibl ((hakTOphl) HBOJIONUN BUAOB B NpHponae. MyTannOHHBIHA
nporecc U KOMOMHATUBHAs U3MEHUYMUBOCTb. [lomysiinOHHbIE BOJIHBI U Apeid
reHoB. M3zomsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOIIMNA
¢axrop 3BosoIH. POpMBI €CTECTBEHHOI0 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yibTaT 3Bojrouuu. llpumepst
npucnoco0IeHni y opraHu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun wu BunmooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (OpMBI

BU000pa30BaHus: reorpauueckoe, IKOJIOTHIeCKoe

1.5

MakposBomtonusi.  ®Dopmbl  3BOMIOIMU:  QuUIIETHYECKas, JMBEPreHTHas,

KOHBCPICHTHAA, IapajlJICIIbHAs. H606paTI/IMOCTB 9BOJJIOIINH

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble TPEICTABICHHUS O 3apOXACHUM >KU3HH. HaydHble Trunoresbl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOUMOreHe3 W MaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOH 3BOJIOLUU.
Hauanbnble 3Tansl 6nonornyeckoit sBomtonun. ['unoresa PHK-mupa. Ilepsbie
KIETKM M uX 2Bomonus. @DOopMHUpPOBaHME OCHOBHBIX TIPYII IKHUBBIX

OpTraHnu3MOB

2.2

PasButne xu3HM Ha 3emie no s3paM u nepuoaaMm. Kartapxen. Apxeickas u
npotepo3oiickas spel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOpPHUICKHIA,
OPIOBUKCKHM, CHIIYPUHUCKUH, JEBOHCKUW, KAMEHHOYTOJBbHBINA, IEPMCKUU.
Me3so30¥ickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3olickas 2pa u €€ TIepuoJbl: MAJICOrCHOBBIM, HEOTE€HOBBIH,




AQHTPOIIOr€HOBBIM. XapaKTEepUCTUKA KIMMaTa U TE€OJOTMYECKHUX ITPOLIECCOB.
OcCHOBHBIE 3Tamlbl 3BOJIOLUMM  PACTUTEIBHOTO M KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHUH U KUBOTHBIX. [losiBIeHME, pacBeT U BHIMHpAHUE

TPYIIII )KUBBIX OPraHu3MOB

2.3

CucremMa OpraHMuYecKOro Mupa Kak oOTpaxeHue 3Boironuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

2.4

OBorOLMS YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue mpencraBieHui o
IIPOMCXOXKIECHUN YesoBeKa. Meronpl u3ydeHus: aHtpororenesa. Cxonacrsa u
pa3anyns 4eJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHHE YEIIOBEKA.

JBmwxymme cuisl (GpakTopsl) anTpornorenesa. HacnencTBeHHass U3MEHYHBOCTD
U ecTeCTBeHHbIH 0TO0p. OO1IecTBeHHBIN 00pa3 KU3HU, U3TOTOBJIEHUE OPYAUN

TpY/Zla, MBILLJICHUE, PEYb

2.5

OcHOBHBIE CTaAMM M BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBeK
ymenslid, Yenoek mnpsamMoxonsaumui, YenoBek HeaHaepranbCkuil, YemoBek
pa3yMHbIii. Haxo/1k1 HCKOMAaeMbIX OCTAHKOB, BpEMsI CYILIECTBOBAaHUS, 00JIaCTh

pacnpocTpaHeHyst, 00bEM FOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIHs]

2.6

Yenoseueckue packl. OcHOBHble  OONbIIME  pachl:  €BPONEOUJIHAS
(eBpa3zuiickasi), HETpo-aBCTpaliouAHas (IKBATOpHAIbHAS), MOHTOJIOWIHAS
(a3marcko-amepukaHckasi). YepTbl NPUCITIOCOONIEHHOCTH TMpPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBAaHMS. ETWHCTBO uenoBeUeCKUX

pac. Kputuka pacusma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

DKoNorus Kak Hayka. 3aladd U pa3felibl SKOJOIMHU. MeTo/1bl HKOJIOTHUECKUX
UCCleIoBaHMM.  DKojiormueckoe  MupoBoz3peHue. Cpeabl  oOuUTaHMSA
OpPraHU3MOB: BOJIHAA, Ha3eMHO-BO3/YIIHAs, MIOYBEHHAs,

BHYTPUOpPraHU3MEHHas

3.2

Oxonorudeckue ¢akropel. Kiaccudukamus skomorndeckux (QaxTopos:
abuoTnyeckre, OMOTHYECKHE M AHTPOIOreHHbIE. J[eHCTBHE HKOJOTHYECKUX

($haKkTOpOB HA OPTaHU3MBI

3.3

AbGuotnueckue (GakTopbl: CBET, TeMIlepaTypa, BIaXHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenus oOpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (DaKTOPOB.

buonornueckne puTMbl

3.4

buoTtnueckue (I)aKTopBI. Bugsr OMOTHUYECKUX B3aHMOJCHCTBUIA: KOHKYPCHIIUA,

XHUIIHWYECTBO, Mapa3suTH3M, MYTyallu3M, KOMMEHCAIU3M (Haxj1eOHUYECTBO,




KBapTUPAHTCTBO), AaMEHCAIM3M, HEUTpanu3M. 3HauYeHHE OUOTHYECKHX
B3aUMOJICMCTBUM  JUIS  CYLIECTBOBAaHUS  OPraHU3MOB B  IPUPOJHBIX

COo00IIIeECTBAX

3.5

KOJIOTHYECKHUE XapaKTCPUCTUKKU  ITOITYJIAIHH. OcHOBHBIE ITOKa3aTelIn
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTh, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUT'panus. I[I/IHaMI/IKa YHUCJICHHOCTH MOIIYJIAINU U eé peryisanunsa

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTEMBI

4.1

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBAfd,
NpOCTpaHCTBeHHas, Tpodudeckas (mumeBas). Buapli-momuHanTtel. CBs3u B

OnoleHo3e

4.2

Dkonorudyeckue cuctembl (d9kocuctembl). [lonstne 00 skocucteme u
OuoreoneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BeImIeCTB U TMOTOK SHEPruud B
skocucteme. Tpopudeckue (MUIIEBbIE) YPOBHHU SKocHcTeMbl. [lumieBbie nenu
u certu. OCHOBHBIE TIOKa3aTeNd »OSKOCUCTEMBbI: Ouomacca, MPOAYKIHS.
DKOJIOTUYECKUE MUPAMUJIBL: MPOAYKIINHU, YUCICHHOCTH, OroMacchl. CBOMCTBA

OKOCHUCTCM: yCTOﬁ‘II/IBOCTB, caMoperyJsnus, pa3BuTucC. CYKI_ICCCI/ISI

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pPEeK. DKOCUCTEMA XBOWHOTO
VI ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3SMICTBEHHOE  3HAYEHUE  arpoOdKOCUCTEM U
ypOOIKOCUCTEM.

buopaznoobpazue kak (akTop ycTOWYMBOCTH d3KOocucTeM. CoxpaHeHue

OMOJIOrNYeCcKOro pazHooOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. I'panuiibl, cocTaB U CTPyKTypa
6uocdepsl. Kupoe BeniectBo u ero ¢pyHkuuu. OcodeHHOCTH Guochepbl Kak
rI100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBecuMEe W OOpaTHas CBs3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE IUKIBI 3JIE€MEHTOB

(yrnepona, azora). 3oHaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE H3MEHEHHS B Ouocdepe.
['moGabHBIEC YKOJIOTHYECKUE TTPOOITEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPUPOJHBIMH pecypcaMd U HUX

HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUH U OoXpaHa IpUupoOabl




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31aTenbeTBo
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* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u ap.;
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«buomorus: 10—11 kmaccel: METOAMYECKOE TTOCOOHE K TTPEAMETHON JTUHUN
- IMHUS KU3HU ‘Y, aBTOpbl: B. B. [Taceunuk, I'. I'. [IIBe1oB, N31aTEIBCTBO

«ITpocsemienue», 2023.

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
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