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HOACHUTEJIBHAS 3AIIUCKA

IIpu pa3zpaboTke mporpamMmbl 1O OMOJOTMU TEOPETUUYECKYIO OCHOBY IS
ONpeJeNieHHs] MOAX0I0B K (DOPMUPOBAHUIO COAEP)KAaHUA y4eOHOro MperMeTa
«buonorus» cocraBuwiu: KoHUenTyaubHble mnojoxeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€NieH, COJEp)KaHMsI, pe3yJbTaTOB OOy4YeHUus u
TpeOOBaHUN K YPOBHIO MOATOTOBKH BBHIITYCKHUKOB, IMOJOXKEHHS 00 0OImuxX
HEeNsAX W MPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero ob6mero obOpa3zoBanus B Poccuiickoit ®enepanuu, a Takxe
MOJIOXKEHUsI 0 cnenuduke Onoaorun, €€ 3HaUeHUH B MMO3HAHUU KUBOU MPUPO/IBI
U olecreueHWr CYUIECTBOBaHUsA ueloBedeckoro obmectBa. CoriiacHo
HA3BaHHBIM TOJIOKEHUSIM, OIpeJeJIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO
OHOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mo Owuonoruum Aaét mOpelcTaBiIeHUE O ILensX, o0 obuiei
CTpaTernu OOYy4YeHMs, BOCIHTAHUS W Pa3BUTHUSI OOYUYAIONIUXCS CPEICTBAMU
yueOHoro mnpenmera «buonorus», omnpenenser o00s3aTeIbHOE MPEAMETHOE
collepKaHWe, €ro CTPYKTYpy, paclpeleleHre M0 paszjiejaM U TeMam,
PEKOMEHIyeMYIO IOCJIeIOBATEIbHOCTh M3y4Y€HHUsT Yy4eOHOro Marepuaia ¢
yd€TOM  MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX  CBS3CH,  JIOTHUKH
00pa3oBaTeIBLHOrO MPOIECcCca, BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

B mporpamMmme 1o OwuonoruMm TakKe YUYUTBIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JTUYHOCTHBIM, METAIPEAMETHBIM W MPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (OPMUPOBAHUM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEILHOMN
NEeSTENbHOCTH/Y4eOHBIX NEeUCTBUI O00YyYaloOIUXCs MO OCBOEHHUIO COAEpKaHUs
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mno Owomormm (10-11 kmacchl, 0a30BBI  YpOBCHB)
peann3oBaH MPUHLHUI TPEEMCTBEHHOCTH B HW3Y4YEHUHM OWOJIOTHH, Ojaromaps
yeMy B HeH NpOCMaTpUBaeTCs HAIpaBICHHOCTh Ha pPa3BUTHE 3HAHMM,
CBSA3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAYyYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX ~ OpPUEHTAllUd  JIMYHOCTH,  HKOJOTMYECKOTO  MBIIUICHHUS,
NpE/ICTaBICHUH O 3J0pOBOM 00paze KU3HU M OCEPEeKHBIM OTHOILIEHUEM K
OKpyXKaromien TnpupogHor cpeae. llostomy Hapsimy € M3yYEHHEM
0OIIEOMOIOTUYECKUX TEOPUid, a TaKKe 3HAHUM O CTPOCHHUH >KMBBIX CHUCTEM
Pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX IPOTEKAIONMX B HHUX TMPOIECCOB B
nporpaMMme Mo OHMOJOTHMH YAENEHO BHHMAHHE HCIOJB30BAHHUIO MOIYYEHHBIX
3HAHWU B MIOBCETHEBHOM YKU3HM JIJISl PEIICHUSI MPUKIIATHBIX 3a/1a4, B TOM YHUCJIE:
NpoUIaKTUKKA  HACNEJACTBEHHBIX  3a00JIEBaHMA  YENOBEKa,  MEIHKO-
FE€HETUYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
[[eJIeCO00pa3HOTO TOBEJEHUS B OKPYXKAIOIIECH MPUPOIHOW Cpejie, aHalu3a
BIIUSTHUSL XO3SUCTBEHHOU JESATEIHHOCTH YEIOBEKA Ha COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHCTEM. YCWJICHHUE BHUMAHUSA K  [PUKIATHOU
HAMpaBICHHOCTH  ydeOHOro  mpenMera  «buonorus»  MPOJUKTOBAHO
HEOOXOTMMOCTHIO 00€CTIeUeHHUsI YCIOBHM /IS PEUICHUsT OJHOU M3 aKTyaIbHBIX
3a/lady  MIKOJIBHOTO OWOJIOTHYEecKOro oOpa3oBaHMs, KOTOpas MpeAroaraet
dbopMupoBaHUE y 00yJaIONIUXCSI CIOCOOHOCTH aaNTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHEro oO0IIero oOpa30BaHWs 3aHUMAET BaKHOE
Mecto. OHa obecrnieunBaeT GOPMHUPOBAHKE Y OOYUAIOMIUXCS MPEACTABICHUHN O
Hay4YHOM KapTHHE MHpA, pacHIUpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, eé
OTIUYHUTEIIBHBIX MPU3HAKaX — YPOBHEBOW OPTraHU3AIMK U IBOJIOIHMH, CO3MAET
YCIIOBUS JJIS: TIO3HAHUS 3aKOHOB JKUBOW MPHUPOJIBI, (POPMHUPOBAHUS



(yHKIMOHAIBHON T'PaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHoro obpasa
U3HHU, DSKOJIOTHYECKOTO MBIIIJICHUS, LIEHHOCTHOTO OTHOIIEGHUS K KUBOU
MPUPOJE U YETIOBEKY.

Bonbmoe  3HaueHuwe  OWONOTHMA  HUMEET  TaKXKe ISl pElICHUs
BOCIIUTATENbHBIX M PAa3BUBAIOUIMX 3a7ad CpeJHEro ooOIero oOpa3oBaHUs,
coruanu3ainuu odydaromuxcs. M3yueHue OuOJIOTUU 00ECIEeUHBACT YCIOBUS
TSt dbopmupoBaHus WHTEIUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, ACTETUYECKON  KYJIBTYpHl, CIIOCOOCTBYET
WHTErpanuu OUOJOTUYECKUX 3HAHUN C MPEACTABICHUSMH U3 APYTUX yU4eOHBIX
MpeaMETOB, B YaCTHOCTH, (U3MKU, XuMuu u reorpadun. Ha3BaHHbIE
MOJIOXKEHHSI O TpeHa3HAaueHUH ydeOHoro mnpeamera «buosorus» cocTaBuiIH
OCHOBY JUIsl ONpENENeHHUs MOAXOJ0B K OTOOPY M CTPYKTYpPUPOBAHUIO €r0
coJiep KaHusl, MPEICTaBJICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Otbop conepxanusi yuebHOro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYHIECTBJIEH C MO3UIMK KYJIbTypOCOOOPa3HOTO MOJX0Aa, B COOTBETCTBUU C
KOTOPBIM OOy4Yaronuecs: JOJKHbI OCBOMTH 3HAHUSA M YMEHUS, 3HAUUMBIC IS
dopMupoBaHusi oOIIEH KyJIbTYphl, ONpPEACIAIONINE aJeKBAaTHOE MOBEJCHUE
YeJioBeKa B OKPY Kalolllel MPUPOIHON cpefie, BOCTpeOOBaHHBIE B MTOBCEAHEBHOM
KU3HHU M MPAKTUUYECKOU JeaTesbHOoCTH. Oco00e MeCTO B 3TOW CUCTEME 3HAHUM
3aHUMAIOT 3JEMEHThl  COJAEp>KaHWsA, KOTOpbhle CJIyKaT OCHOBOM s
dbopMupoBaHusi TPEACTaBIECHUA O COBPEMEHHOM  €CTECTBEHHO-HAYYHOMU
KapTUHE MHpPAa WU IIEHHOCTHBIX OPHEHTALUSIX JUYHOCTH, CIOCOOCTBYIOITUX
ryMaHU3aIuu OMOJI0THYecKoro o0pa3oBaHusl.

CTpyKTypupOBaHHUE COJEpX aHUS y4eOHOTO MaTepuajia B MporpaMmMme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIIMYUTENIBHBIX OCOOEHHOCTSX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aIiu
U DBOMIONMU. B COOTBETCTBMM C STUM B CTPYKType ydeOHOro mpeameTa
«buonorus» BBIJIETEHBI CIEAYIONINE COAEpKaTeNbHble TMHUU: «buomorus kak
Hayka. MeToapl HaydyHOTO Mo3HaHus», «KieTka kak OHojorndyeckas cucteMa,
«OpranusMm kak Ouonornueckass cuctemay, «CucreMa M MHOTroooOpasue
OpraHUYeCcKOr0 MHUpPa», «IBOJIOLUUA >KUBOW MPHUPOIBD), «IKOCUCTEMBI U
PUCYIITHE UM 3aKOHOMEPHOCTH .

Henp m3yuenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHWE OOYyYaIOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra ©W MpUOOpPETeHHE YMEHUM
UCIIOJIb30BaTh TU 3HAHUS JJI TPAMOTHBIX JIEWCTBHI B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOJIBI M PEHICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JocTkenue 1enu wu3ydeHus ydyeOHoro mpeamera «buomorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOCHHE 00YYAIOIUMHUCA CUCTEMbI 3HAHHWN O OMOJOTUYECKUX TEOPHSX,
VUCHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTEe3aX, NPaBHIIAX, CIIyXKaIluX
OCHOBOW 17151 JOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAy4yHOro I[IO3HaHUS, CTPOCHUU, MHOTo00pasuu U
OCOOCHHOCTSAX >KMBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3alMU, BbIAAIOLIUXCS
OTKPBITUSX | COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00y4aronuxcsi MO3HABATENBHBIX, HHTEIJICKTYIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHaIu3a JIAaHHBIX O MyTSIX Pa3BUTHUA B
OMONOTUY HAYYHBIX B3IJISIIOB, MAEH W MOJXOAOB K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpTraHU3aINH;

CTAHOBJICHHE Yy OOy4arommxcsi oO0meld KyabTypbl, (QPYHKIIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATh W OICHUBATH SBIICHUS



OKPYXAaIOLEro MHUpa >KUBOM NPUPOABI HA OCHOBAHWM 3HAHUW M OIbBITA,
MOJIYYEHHBIX MPU U3YyYEHUU OHOJIOTUH;

(GopMupoBaHuE y O0O0yYarOUUMXCsl YMEHHH WUIIOCTPUPOBATH 3HAUYECHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUECKOW JEATEIbHOCTU YEJOBEKA, PAa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOXKIEHHOCTH B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOAMMOCTH OEpEeKHOrO0 OTHOIICHUS K HeW, CcoOJIoAeHus
ATUYECKUX HOPM MPHU NPOBEICHUU OMOJIOTMYECKUX UCCIIEOBAHMIA;

OCO3HAHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUU NJis MOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYpbl, 411 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHHEe TPUOOPETEHHBIX 3HAHUM M YMEHHUI B MOBCEIHEBHON U3HU
JUISL OLIEHKH TIOCJIEJICTBUN CBOEH JIEATEIbHOCTH 10 OTHOILIECHUIO K OKPY>KaroIIeH
cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHUE M  COOJIIOIGHHE Mep
npouIaKTUKU 3a00JIeBaHUA.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00sA3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOSAIIUM B
cocCTaB NpeAMeTHOI 0bsacTu «EcTecTBEeHHO-HAayYHbIE TPEAMETBD».

Jnst u3ydeHuss OHOJOrMM Ha 0a30BOM YPOBHE CpEIHEro OO0IIero
obpaszoBanus orBogauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hemeno), B
11 KJ1acce — 34 qaca (1 qac B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KJIIACC

Tema 1. BuoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU € OOIIECTBEHHBIMH, TEXHUUECKUMU
U JpYrMMH €CTECTBEHHBIMH Haykamu, ¢uiaocodueil, 3TUKOH, ICTETUKOH U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CrucreMa OMOJOTUYECKUX HAYK.

Metoasl mMO3HAHUS SKUBOM MNPUPOJAbl (HAOIIOMEHHE, DKCIIEPUMEHT,
ONMKCAaHHWE, HU3MEpEeHHue, KiIacCuPUKalus, MOJAEIUPOBAHHUE, CTaTUCTHYECKas
00paboTKa JIaHHBIX ).

JdeMoHcTpanum:

IHoptpersr: Y. Hapsun, I'. Menaens, H. K. Konsnos, [x. Yorcon n @.
Kpuxk.

Tabnuiibl 1 cxembl: «MeTo Ibl TO3HAHUSI YKUBOW TTPUPOJIBD».

JlaGopaTopHble  npakTHYecKue padoThi:

[Ipaktuueckas pabora Ne 1. «Mcrnonp3oBaHue pa3IUYHBIX METOJIOB MPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUA.

Kupbie cuctembl (OMOCHMCTEMBI) KaK TPEAMET H3y4YeHUs OHOJIOTHH.
OTau4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM W HX pa3HooOpa3ue. YPOBHU OpraHusaluu
OuocucTeM: MOJEKYJSIPHBIM, KIETOYHBIH, TKaHEBbIM, OpPraHU3MEHHBIH,
NOMYJIALIMOHHO-BUA0BO, KOCHCTEMHBII (OMOTEOIIeHOTHYECKHIA),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxeMbl: «OCHOBHBIE TPHU3HAKK KU3HW», «YPOBHHU
OpraHu3aluu KUBOU MPUPOABD).

O6opynoBanue: Mmojienb Moiekyisl JJHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTaB KJIETKU. XMMHUYECKUE DIIEMEHTBI: MAaKpO3JEMEHTHI,
MUKpO3JEMEHTHI. Boja 1 MUHEpaibHbIE BEIIECTBA.

OyHKUMM BOABI M MUHEpAJIbHBIX BellecTB B KkieTke. l[lonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre 0€1KOB. AMHUHOKHCIIOTHI — MOHOMEDPHI OCJIKOB.
He3ameHumble W 3aMEHUMBbIE aMHUHOKHCIOTHL. AMHUHOKHUCIOTHBIA COCTaB.
YPOBHH CTPYKTYpPBI OEIKOBOM MOJIEKYJIbI (MIEpPBUYHAS, BTOPUYHAS, TPETUIHAS U
YeTBEpTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OeikoB. buonornueckue
byHKIIUN OENKOB.

®epmeHThl — Ouosiormueckue Kartanm3atopbl. Crtpoenune QepMmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crnenuduyHocTh. KodepmeHTsl. Buramunsbl.
OTnmnuus GepMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOPOB.

VYrneBoabl: MoOHOcaxapuibsl (IJIIOKO3a, pubdo3a U JAe30Kchpudo03a),
aucaxapuabl  (caxaposa, JIaKTo3a) W IoJHcaxapuiibl (Kpaxmai, TJIUKOIEH,
LEJUTI0103a). bruonornyeckue QyHKIIMH yTiI€BOI0B.

Jlumuper: tpurmmnepunsl, Gochonunuapl, crepounsl. [ uapodunsHO-
runpodoOHbie cBolcTBA. buonormdeckne Qynkmum nunuaoB. CpaBHEHHe
YTIE€BOOB, OCTTKOB U JIMITHIOB KaK HICTOYHUKOB SHEPTUH.



Hyxnennossle xucnorel: JIHK un PHK. Hyxneornnsl — MoHOMEpEI
HyKi1euHOBbIX KuUchoT. Ctpoenue u ¢pynkuuu JIHK. Crtpoenune m ¢ynkuun
PHK. Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Hutonornas — wHayka o kierke. Kierounas Tteopuss — TpuUMED
B3aUMOJIEUCTBUS uAel M (AaKTOB B HAyYHOM MO3HAHUM. MeETOoJbl H3ydeHUs
KJIETKHU.

Knerka kak uenoctHas >xuBas cucrema. OOmue NpU3HAKA KIETOK:
3aMKHyTasi HapykHasi MmemOpana, monekyisbl JJHK kak renernyeckuii anmapar,
cucTemMa CuHTe3a Oelika.

Tunsl KIETOK: 3yKapuoTHYecKas W MpokapuoTudeckas. OcoOeHHOCTH
CTpoeHusl IpokapuoTnieckoil kietku. Knerounas crenka Oakrtepuii. CTpoeHue
DYKapUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIBHON, JKMBOTHOM M
IpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJHUKC,
ux Gyuknuu. Ilnasmatudeckass MemOpaHa, e€ cBoilcTBa U (YHKUHUH.
[uronnasma u e€ opranouasl. OgHomeMOpaHHbie opraHouabl kietku: DIIC,
anmapatr [onbmku, sm30combl. [lolyaBTOHOMHBIE OpraHOMABI  KIIETKHU:
MUTOXOHJPUHU, TacTUAbL. [IpoucxoxkaeHrne MUTOXOHAPUN M MUIACTUA. Buubl
wiactusl. HememOpaHHble OpraHOU/IbI KJIETKH: pUOOCOMBI, KIETOYHBIM LIEHTD,
LHEHTPUOIIU, PECHUYKHU, KTYTUKU. DYHKIIUU OPraHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHsiil ieHTp kieTku. CTpoeHue spa: sjaepHas 00004Ka,
KapuoIuia3mMa, XpOMaTUH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KJIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneitnen, P. Bupxos,
Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Huarpammel:  «PacripeeneHne XUMHYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOM IPHUPOIE».

Tabnuuel u cxemsl: «Ilepuonnueckas TabauIa XUMHUUYECKUX JIEMEHTOBY,
«CTpoeHue MOJeKyNIbl BOAbD, «buocuHTe3 Oenka», «CTpOeHHE MOJEKYIIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kucnotel. [JHK», «Ctpoenue
monekynbl  AT®», «CTpoeHue ->yKapUOTHUYECKOW KIETKW», «CTpoeHue
AKUBOTHOM  KJeTKu», «CTpoeHue pacTUTenbHOM KieTku», «CtpoeHue
IPOKAPUOTHUECKOM KIETKW», «CTpoeHHe sapa KIETKW», «YTIIEBOIBI»,
«JImmaneny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBAaHHME Jisi MPOBEACHUS
HAOJIOICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGoparopHast pabora Ne 1. «lM3yueHne KaTadUTUYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMHJIA3bl WITH KaTaaas3bl)y.

JlabopatopHasi pabota Ne 2. «M3yueHue CTPOCHHS KJIETOK PACTCHHIA,
KUBOTHBIX U OaKTEepUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENnapaTax U ux
onM![ | nakue7.



®orocunte3. CperoBas W TemHOBass (a3bl (orocunresa. Peakuuu
dotocunTesa. DPdexTuBHOCTH (PoTocHHTE3a. 3HaueHHEe (OoToCHUHTE3a IS
®KU3HM Ha 3emuie. BnusiHue ycioBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI
TIOBBILICHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3UpPYIOIIUe OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUISA JKA3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B KiieTKe. PaciieruieHne BEelecTB, BbIACICHUE U
AKKyMYJIMpPOBAaHHE DSHEPrUM B KIETKE. OTalbl JHEPreTHYEeCKOoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucaopogHoe OKUCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbocdhopunupoBanue. O} hexTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peaknun matpuuHoro cuHte3a. ['enermueckas undopmanus u JIHK.
Peanuzanusa renerndeckodt mHpopmanuu B kieTke. ['eHeTHyeckuii Koj U ero
corictBa. TpaHckpunuus — wartpuusblii cuHTe3 PHK. Tpancmaums —
OouocuHTe3 Oenka. OTtanbl TpaHciasuuu. KoaupoBanue aMHHOKHUCIOT. Poib
pubocom B OMocHuHTE3€e OelKa.

Hexnerounsie dhopmbl xxu3nu — Bupycel. ctopust oTkpeiTust BupycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacTteHHii, >XMBOTHBIX M YEJIIOBEKA, BBI3IBAEMBIC
Bupycamu. Bupyc ummynoneduimura yenoseka (BUY) — Bozoyaurens CITM/a.
OOpatHas  TpaHCKpuMNIMs, peBepTaza ©  uHTerpasza. I[Ipodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIEBaHUIM.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbiios, [. . UBanosckuii, K. A. Tumupsizes.

Tabnuuel u cxembl: «Tunsl nuTanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTudeckuii ooMen», «Xmopormacty, «Dotocunresy, «Ctpoerue JJHK»,
«CTtpoenne u (QyHKUMOHUpOBaHHE TeHa», «Cunre3 Oenkay, «['eHeTHMueckuit
koa», «Bupyce», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYCa
CIIl[la, 6akrepuodaray, «Permmmkamus JJHK».

O6opynoBaHue: MOIeJIN-alIUINKaIIiN «Y1BoeHHne JAHK u
TpaHCKpUMIHsI», «buocunTe3 6enka», «CTpoeHue KIETKU», MOJIEIb CTPYKTYPhI

HK.
A Tema 5. Pa3MHOkeHHE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounslii 1y, win >KM3HCHHBIM MUK KIeTKUA. MHTEpdaza m MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdase. Permmukanus — peakiys MaTpUIHOTO
cunreza JIHK. Ctpoenme XxpomMocoMmM. XpOMOCOMHBIM HAaOOp — KapUOTHII.
JIunouaHbld M TAIUIOWIHBIA ~ XPOMOCOMHBIE  HA0OpBl.  XPpOMAaTHUIBI.
[{uTosornueckue OCHOBBI PAa3MHOXKEHHUS W HWHIAMBUAYAIBHOTO PA3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Ctaguu muto3a. [Iponeccel, mpoucxoadiine Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKU CMBIC MUATO3A.

[Iporpammupyemasi TuGeIb KIETKH — allomNTO3.

@opMbl pa3MHOKEHHUSI OpraHu3MoB: Oecrnoyioe U ToJioBoe. Buel
Oecrioloro  pa3MHOXKCHHS:  JIEJICHWE HAJaBOE, I[IOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BET€TATUBHOE Pa3MHOKECHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €TI0 3HAUYCHUE ISl CEJICKIINH.

ITosioBOE pa3sMHOXKEHHE, €0 OTIINYUSA OT OECIIOJIOTO.

Meiio3. Cranuu meiosa. IIpouecchl, mpoucxoadinne Ha CTaausax Meiosa.
IToBenenne xpomocom B menose. KpoccuHrosep. buosiornueckuii cMmbICi U
3Ha4YEHUE MEH03a.



'amerorenes — mporiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKHN U stMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CrepMaTo30uJl, SUIEKIeTKa) — CIIepMAaTOreHe3 U OBOTCHES.
OcoOEHHOCTH CTPOCHUS SUIIEKIETOK U crepMaTo3ouaoB. OIUIO0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BuThe (OHTOreHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Dtanbsl SMOPUOHAIBHOIO PA3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiuus, opraHorenes. [locramOpuonansHoe passutue. THUITBI
MOCTAMOPUOHAILHOTO Pa3BUTHUS: NPsIMOE, HenpsMoe (JIMYMHOYHOE). BiusiHue
Cpebl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmumpr 1 cxembl: «DOpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHUil», «BereratnBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kieTku Oaxktepuit», «CTpPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMmocombl», «Knetounbiit nukin», «Pemnukanus JHK», «Muto3y,
«Meio3zy», «IIpsamoe u HenpsiMoe pa3BUTHEY, «I aMeTOTeHe3 y MIIEKOMUTAOIINX
U 4yesoBekay, «OCHOBHBIE CTAJIMM OHTOTCHE3a.

O6GopynoBaHue:  MHKPOCKOI,  Mukpompenaparbl  «CriepMaTo30uabl
MJIEKOTIUTaroUEero», «sfiueknerka wmiekonutawmero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHuTHasi MOJeNb-anmuKanus «JleneHue KIeTkny,
moaenb JJHK, Mmogens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M paKkTHYecKue padoThi:

JlaGopatopHast pabora Ne 3. «HaOmronenre mMuTo3a B KIETKaX KOHYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopatopHast pabora No 4. «l3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacjieiACTBEHHOCTh U MIBMEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3agaun reHeTUKU. Mctopus pa3BUTHUA TEHETUKU. Poib
IIUTOJIOTUA W IMOPUOJIOTHM B CTAHOBJICHUM T€HETUKHU. BKIan poccHiicKuX u
3apyOeKHBIX  Y4€HBIX B  pa3BUTUE TEHETHKH. METOApl  T'e€HETUKU
(TUOpUIOIOTHYCCKHM,  IUTOTEHETHYECKUM,  MOJEKYISIPHO-TCHETHYECCKUN).
OCHOBHbIE T€HETHYECKNE TIOHATHUSA. | eHeTHUeCcKass CUMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUHU.

3aKOHOMEPHOCTH  HACIIEIOBAaHUSl  MNPHU3HAKOB, YCTAHOBIIEHHbIE [
Mennenem. MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO0Opasusi THOPHIOB
nepBoro mokojeHusd. [lpaBwio aOMHUHUpOBaHUSA. 3aKOH pacUICIUICHUs
npu3HaKkoB. ['unores3a ynctorel ramer. [1oHOE U HEMTOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpenMBaHuEe. 3aKOH HE3aBUCHUMOTO  HACleOBaHUS
npu3HakoB. lluToreHeTHueckre OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanmzupyonee CKpELIUBaHUE. Hcnonb3zoBanue AHAIU3UPYIOLLETO
CKpEIIMBaHUS JJIsl ONpPEIeSICHHs] TeHOTUIIa OCOOU.

CuernnieHHOe HaclieoBaHwe mnpusHakoB. PabGora T. Moprana 1o
CLUCIUICHHOMY HACJIE€JOBaHUIO TeHOB. HapymieHue cuemieHuss TreHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThl.

I'enernka nosia. XpoMOCOMHOE ONpEAEIeHUE N0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMorameTHele W TeTeporameTrHble Oopranu3mbl. HacnegoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Buasr U3MEHUYHUBOCTH: HEHACJEACTBEHHAS u
HacleACTBeHHasA. Poib cpeapl B HEHACHIEACTBEHHON  M3MEHUYHMBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHOW W3MEHUYMBOCTH. BapuanmoHHBIN psg u
BapuanuoHHass kpuBas. Hopma peakuuu npusHaka. KonudecTBeHHbIE H
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBA MOIUPUKAIIMOHHOM
M3MEHUYHUBOCTH.

HacnencrBenHnasi, uiaym reHOTUNUYECKasi, K3MEHUUBOCTh. KoMOUWHAaTUBHAsS
M3MEHYMBOCTh. Meilo3 M TOoJIOBOM TMpolecc — OCHOBA KOMOMHATHBHOMU
W3MEHYUBOCTU. MyTanoHHass W3MEHUYMBOCTh. Kilaccudukaius MyTarui:
TE€HHbIC, XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W TPUYMHBI MYTaIUU.
MyTtarennbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACJIEJACTBEHHOU
m3MenuuBoctu H. M. BaBuiosa.

Bhesnepnas HaclieACTBEHHOCTh U U3MEHUYUBOCTbD.

I'enetrnka denoBeka. Kapuotun uvenoBexka. OCHOBHBIE METOJIbl T€HETHUKHU
YEJI0BEKA: reHeaJOrn4eCKui, OM3HEIOBLIH, LIUTOT€HETUYECKHUM,
OMOXMMHUYECKUN, MOJIEKYJIIpHO-TeHeTHYeCcKui. COBpeMEHHOE OmpeeICHUE
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotpto [1I[P-ananu3a. HacnencTtBenHbie 3a0oJsieBaHUSI 4YeJIOBEKA: T'€HHBIC
0oJie3Hu, 0OJIE3HU C HACJIEACTBEHHON MPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIC
oone3nu. Comaruyeckue H TeHepaTHBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[TpuHnuIBl 310pOBOrO0 00pa3a KU3HU, TUArHOCTUKU, TPO(DWIAKTUKY U JICUCHUS
reHeTH4YecKuX 0ose3Heil. Menuko-reneTnueckoe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIMIIMHCKON TE€HETUKH B MPEAOTBPAILCHUUM M JICUCHUU TE€HETUYECKUX
3a00JIeBaHM YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuinos.

Tabmuuet u  cxeMbl: «MOHOTHMOpUIHOE  CKpEIIMBaHHE U  €ro
IUTOT€HETUYECKAsi OCHOBA», «3aKOH PACIICIUICHHS M €ro IIUTOT€HETHYECKas
OCHOBa», «3aKOH 4YHCTOTHI ramer», «JluruOpugHoe CKpenimBaHue,
«lluTomornyecknue OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHUSA»,  «Meio3,
«B3anMoIeNCTBUE AJUICNBHBIX TE€HOB», «l €HeTHYeCKHe KapThl PACTCHUM,
KUBOTHBIX U 4eloBeKay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUEIUIEHHOIO0 ¢ mojom», «Kapuorunel uemoBeka W KUBOTHBIX», «Buabl
U3MEHUYUBOCTHY, «MoaudukamoHHas U3MEeHIMBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTallMOHHAS U3MEHYHBOCThY.

6)60pyz(013aHHe: MOJIETU-aNTUINKAU «MOHOTHOPUIHOE CKPEIINBAHUE,
«Hemonnoe nomuHMpoBanme», «urunbpumnoe ckpemuBanney, «llepekpéct
XpOMOCOM», MHUKPOCKON W MUKpompemnapar «Jlpo3zoduna» (Hopma, MyTamuu
(bOpMBI KPBIITLEB U OKpACKH Tena), repOapuit «I'opox moceBHOI.

JlabopaTopHble U NpaKTHYEeCKHe PadOThI:

Jlabopatopnas padota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHMS Y APO30(UITBI Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaGoparoprass pabora Ne 6. «M3ydernme MoauduKaMOHHON
M3MEHYHMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PsAJ1a U BAPUALMOHHOW KPUBOM».

Jlabopatopnas pa6ota Ne 7. «AHanu3 MyTaruil y 1po30¢Guiisl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHrue W aHAJIN3 POJOCIOBHBIX
YEJIOBEKaY.



Tema 7. Cestekuusi oprann3moB. OCHOBbI O0HOTEXHOJIOTHH.

Ceneknuus Kak HayKa U mpouecc. 3apokKIACHUE CEIEKIMU U TOMECTUKALINS.
VYuenue H. UW. BaBuioBa 0 MHeHTpax MNPOUCXOXKIEHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHUH. LIeHTpbI MPOUCXOKICHNS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBBI U MHIUBHUIYaIbHBIA OTOOPHI
B CEJIEKIMU PAaCTEHHI U XKUBOTHBIX. OLEHKA 3KCTEphepa. bInM3KOpoaCTBEHHOE
ckpemBanue — UHOpuauHr. Yucrtas auHus. CKpellMBaHWE YUCTHIX JIMHUM.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPUIUHT.
Otnanénnas rubpuauzauus U e€ ycnexu. VCKyCCTBEHHBIH MyTareHes u
NOJIyYEHUE MOJUIIOUAO0B. JIOCTHKEHUSI CENEKUMH PACTEHUM, XUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus kKak oTpaciib IpOU3BOACTBA. ['€HHAs MHXKEHepus. DTalbl
co3ganusi pexkomOunantHod JIHK wu TpancrenHbix opranusmoB. Kiertounas
uHxkeHepus. KneTouHble  KynbTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pactennil. KiloHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIBbCKOXO3SMCTBEHHBIX
OpraHu3MoOB. OJKOJOrM4yeckue M studyeckue mnpoodsiembl. MO — renetuuecku
MOJIU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

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

Tabnuupel u cxembl: kapta «LIeHTpBHI TPOUCXOXKIEHUS U MHOTr000pa3us
KyJIbTYpHBIX pacTeHuid», «[lopoapl gomamHuUX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHui», «OtnanéHHas rubpunuzaius», «PaboTel akageMuka
M. ®. lBanoBay, «llomummongusy, «O0beKTbl OMOTEXHOIOTHNY, «KieTouHble
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyMpOBaHHE U TIEPEHOC TEHOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKH IJIOJIOB M KOPHEIUIONOB JUKUX (GOpM U
KyJbTYPHBIX COPTOB pacTeHul, repoapuii « CenbCKOX035UCTBEHHBIE PACTCHUSI.

JlaGopaTopHble M npakTHYecKue padoThi:

Okckypcuss «OCHOBHBIE METOJABI M JIOCTUKEHHS CEJIEKIMU PACTEHUU H
KUBOTHBIX  (Ha  CEJIEKIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEIBHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JIaDOpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIoOnOHHAS OMOJIOTHS.

[IpennochliKu BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPHHU. DBOJIIOLMOHHAS
TeOpHs U €€ MeCcTO B Ononorun. BiusHue 3BOIOIMOHHON TEOPUH HA PAa3BHUTHE
OMOJIOTHY U APYTUX HAYK.

CBuaerenscTBa IBOJIOLMU. [laneoHTOIOrMYEeCcKUe: MOCIEN0BATEILHOCTD
MOSIBJICHUS BUJIOB B MaJCOHTOJOTUYECKOM JICTOMHUCHU, TEPEXOJHBbIE (HOPMBI.
buoreorpaduyeckne: cxoactBo W pasznuune ¢ayH U (QIop MaTepukoB H
OCTPOBOB.

DOMOpHOIOTHYECKUE: CXOJICTBA M Pa3uuusg SMOPHOHOB Ppa3HBIX BHJIOB
MM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTHUYHbIC, aHAJIOTUYHBIE,
pyAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OJUUYECKUX MyTeH y BCeX
OpPTraHU3MOB.



OpomonmonHas teopus Y. JlapBuHa. IIpeanochUIKM BO3HMKHOBEHMS
napBUHU3MA. J[BMOXKYyIIME CHJIbI 3BOJIOUMU BUAOB MO JlapBuHy (M30BITOYHOE
pa3MHOXEHHWE  TOpU  OrPAHUYEHHOCTH  PECYpPCOB, HEOIpeIeIEHHAS
M3MEHUYMBOCTh, OOpH0a 3a CyIIECTBOBAHUE, €ECTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Botolu (CTD) u €€ 0OCHOBHBIE MOJ0XKEHHUS.

MuxkposBostonus. [lomynsius kak euHNLIA BUAA U SBOJTIOLUU.

JIBrxyiue cuibl ((pakTopbl) 3BOJIIOLMH BUAOB B IpUpoae. MyTallMOHHbBIN
polecc ' KOMOMHATUBHAST U3MEHUYMBOCTh. [lonynsiiMOHHbBIE BOJHBI U Apend
reHoB. M3oas1us u MUrpanus.

EctecTBenHblil oTOOp — Hampamisioui (aktop sBoJouuH. DopMbl
€CTECTBEHHOT'0 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHW3MOB KakK pe3yibTaT 3Bostonuu. [Ipumepsl
OpUCTIOCOOJIEHUN y Opranu3mMoB. ApoMop@o3bl ¥ UIHOAAATITALINH.

Bun wu BupooOpazoBanue. Kpurepuum Buga. OcHOBHbIE (QOpPMBI
BU1000pa30BaHus: reorpauyeckoe, IKOJIOrHUECKOE.

MakpoosBomonus. Dopmbl 3BOJIOUMU: (PUIETHUYECKAs,, JUBEPreHTHas,
KOHBEPreHTHasl, apajuieapHas. HeoOpaTuMOCTh 3BOIIOLMH.

IIpoucxoxnenue oT HECMEeMAIIN3UPOBAHHBIX MIPEAKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTuBHas paaranus.
JdeMoHcTpanum:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mroanep, A. H. CeBep11ios.

Tabmumplt u cxembl: «Pa3BuTHe oOpraHWYecKoro Mupa Ha 3emiey,
«3apOoIbIIIN TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 60pHObI 3a
cymiectBoBanue», «EcrecTBeHHbIH  0TOOpPY», «MHOroobpasue  COpTOB
pacTeHui, «MHoroobpasue OpOJ KUBOTHBIX), «ITomynsuuny,
«MyTanmoHHasi U3MEHYUBOCTBY, « ApoMopdo3bl», «Mnuoagantamumny, «O0mas
nereHepauus», «JBuxkymmue cuiabsl 3Bosrounun», «Kapra-cxema wmapuipyra
Ny TEIIECTBHUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«lIpucnocobneHHoCcTh Opranu3mMoBy, «l'eorpaduyeckoe BHI000pa30BAHUEY,
«IKOJOTUYECKOE BHUI000pA30BAHUE.

O6opynoBaHue: KOJJIEKIHUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIOAOB U ceMsiH, KoJuleKuus «lIpumepsl 3aUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIE HAIIPABJICHHS SBOJIIOIIUNY», OOBEMHAS MOJIETH
«CTpoeHHE TOJTOBHOTI'O MO3Ta MMO3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, Koywekuus «DopMbl COXpaHHOCTHU
HCKOMAEMbIX JKUBOTHBIX W pacTeHUi», Mozenb anmiukanus «llepexpéct
XpOMOCOM», BIIaHble Ipenaparsl «Pa3Butne Hacekomoro», «Pa3Burtue
JSATYIIKA», MUKpompenapaTt «/[po3oduna» (Hopma, myTanuu GopMbl KPbLIILEB U
OKpacKH Tena).

JlabopaTopHble U NpaKTHYEeCKHe PadOThI:

Jlabopatopnas pa6ota Ne 1. «CpaBHEeHHE BHUIIOB MO MOP(OIOTHIECKOMY
KPUTEPUION.

JlaGoparopnas pabora Ne 2. «Onmcanue mprCcCIocOOJEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XAPAKTEPAY.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3eMm.Jie.

JloHay4yHbIE MPEACTABICHUS O 3apOXKJICHUHU XU3HU. HaydHble rumoresbl
BO3HUMKHOBEHHUS XWU3HU Ha 3emuie: aOMOTeHe3 W NaHclepMus. XuMUuecKas
ABONIONMS. AOUOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTraHMYECKHUX.
DKCIIEPUMEHTAIIbHOE TOATBEPKICHUE XUMUYECKOM sBomtounu. HavanbHble
sTanel ouosiorndyeckoi 3posonuu. ['unoreza PHK-mupa. ®opmuposanue



MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U UX
3BOOIMA. POPMUPOBAHKE OCHOBHBIX IPYMIT )KUBBIX OPTaHU3MOB.

Passutre xu3HM Ha 3emuie no spam u nepuonam. Karapxen. Apxernckas u
nporepo3oiickas Hpbl. [laneo3olickas 3pa u €€ mepuoAbl: KEeMOPHUHCKHIA,
OPAOBUKCKHUH, CUIIYPUHCKUH, ICBOHCKUI, KAMCHHOYT OJIbHBIH, IIEPMCKHH.

Meso3olickas 3pa 1 €€ NEpPHOJbI: TPHACOBEIH, FOPCKHIL, METIOBOM.

Kaitnozolickass 2pa u €€ I1epuoAbl: TNAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKTepUCTUKA KJIMMAaTa U T€0JOTHYECKUX IpoleccoB. OCHOBHBIE 3TalbI
ABOJIIOLIMKM PACTUTEIILHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHUil u
*KUBOTHBIX. [losiBIIeHME, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa Kak OTpakeHHE 3BOJIOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIOIMSL ~ YeJoBEKa.  AHTpPONOJIOTMS  Kak  Hayka. Pa3Butne
NpPEACTABICHUA O  MPOUCXOXKJICHUM  4elioBeKa.  MeToapl  M3y4deHUs
aHTporioreHe3a. (CxoactBa M pa3iuyus  4YEJIOBEKA U JKMBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIIOBEKA.

JBwxkymue  cwibl  (dakTopbl)  aHTpororeHeza.  HacnmencrBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIM OTOOp. OOIecTBEHHbIH o00pa3 KU3HH,
U3TOTOBJICHUE OPYIMI TPY/ia, MBIIICHUE, PEYb.

OcCHOBHbIE CTaIUM M BETBU OHBOJIOLMM YEJIOBEKA: AaBCTPAJIONHUTEKH,
YenmoBexk yMmenbid, YenoBek MNpsIMOXoAAlui, YemoBek HeEaHAEPTAIbCKUM,
Uenosek pasymHbiid. Haxoaku McKomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
00J1aCTh pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl:  €BPOINEOUIHAS
(eBpasmiickasi), HeErpo-aBCTpaJIoOWAHas (9PKBAaTOpUAIbHAs), MOHTOJIOUIAHAS
(a3maTcko-amepukaHckas). UepTbl NpUCTIOCOOIIEHHOCTH — MpeCTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBUSAM CYIIECTBOBaHUs. ENMHCTBO 4eIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IHoptpersi: @. Penn, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxembl: «Bo3uukHoBeHne COJHEYHON cHUCTEMBI», «Pa3Burue
opraHuyeckoro wmupay», «PacturenbHas kietka», <«KuBOTHas KieTKay,
«lIpokapuotnueckas kietka», «COBpeMEHHAasi CUCTEMA OPraHMYECKOTO MHUPay,
«CpaBHEHUE AHATOMUYECKUX YEePT CTPOCHUSI YEIOBEKAa M UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAaJCOHTOJIOTHYECKUX HAXOJOK MPEIAKOB
COBPEMEHHOI0 4YelIoBeKay, «/[peBHenmue moan», «pesaue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkne pacoy».

O6GopynoBanue: Mymspku — «lIpoucxoxaeHne  4deaoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEpPTalblia, KPOMaHbOHIA), CIEHKH WIH
M300paKEHUS KaMEHHBIX OPYAHI MEepBOOBITHOTO YeNOBEKa (KaMHH-YOIIIEPHI,
pyOmma, ckpebna), reoxpoHoJornueckas Tabmuia, Kowiekus «Dopmbr
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M pakTHYecKue padoThI:

[Tpaktuueckast pabora Ne 1. «/3ydeHne MCKOMaeMbIX OCTATKOB PACTEHUH
Y )KUBOTHBIX B KOJUICKLIHSIX.

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIM UM KpaeBETUECKUI My3ei).



Tema 3. Opranusmbl 4 OKpPYy:KaIIAs cpeaa.

OKoOJIOTMSl Kak Hayka. 3aJadd M paslenbl  JKOJoruu. MeTtonasl
HKOJIOTMYECKUX UCCIIEI0BAHUN. DKOJIOTMUYECKOE MUPOBO33PEHHE COBPEMEHHOIO
YeJIoBeKa.

Cpenpl 0OUTaHMsI OPTaHU3MOB: BOJHAS, HA3EMHO-BO3/YyIIHAS, [TIOYBEHHAS,
BHYTPHUOpPTaHU3MEHHAS.

Okonorunyeckue ¢akropsl. Kimaccudukanus 3KOIOrHUECKUX (PaKTOPOB:
abuoruyeckue, OMOTHYECKHME M AHTPOINOreHHbIe. JlefcTBHE HSKOJIOTMYECKUX
(bakTOpOB Ha OPraHU3MBI.

AbGuoTuyeckue (bakTOopHI: CBET, TeMneparypa, BJIAKHOCTB.
®oronepuoausm. llpucrnocobsieHus OpraHu3sMoB K JEHCTBUIO aOMOTHYECKUX
(dakTopoB. buonornueckue puTMsl.

buotnyeckue  Qakrtopsl. Buasl  OMOTHYECKHMX  B3aUMOJACHCTBUIL:
KOHKYpPEHIIMS, XWIIHUYEeCTBO, cuMOM03 u ero ¢Gopmel. [lapasurtusm,
Koorepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpalu3M. 3HaueHUE OMOTHYECKUX B3aUMOACHCTBUN s
CYILIIECTBOBAHUS OPTAHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTepUCTUKU monmyisiuuu. OCHOBHbBIE TMOKa3aTeau
HOMYJISIIUU: YUCIEHHOCTh, IUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
murpanus. J[MHaMuka 4ucIeHHOCTH TTOMYJISIUN U €€ PeryJIsius.

JdeMoHCcTpanum:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynse, 3. ['ekkens.

Tabnuuel n cxemol: kapra «[Ipupoausie 30Hb1 3emn», «Cpeabl oOuTaHus
opranuzMoBy», «®oronepuoauzmy, «llomynauuny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU UHPY30pUH-TY(henbkuy, «Ilumessie nemnm.

JlaGopaTopHble M paKkTHYecKue padoThi:

JlaGoparopnas padora Ne 3. «Mopdomornueckne 0COOCHHOCTH pacTEeHUN
U3 Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyCay.

[Tpaktuueckass pabora Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIIIUN Pa3HBIX
BHUJIOB PACTECHHUIN».

Tema 4. Coo01iecTBa M DKOJOrH4eCKHE CHCTEMBI.

Coo06miecTBO opranu3MoB — OnoIeH03. CTPYKTYphl OMOIIEHO3a: BHUI0BAs,
NpOCTpPaHCTBEHHAs, Tpoduueckas (muieBas). Buabsl-momuHanTtel. CBs3M B
OHuoIIEHO3E.

Dkonornyeckne cucteMbl (dkocuctemsl). I[loHarne o0 3KocucTEME H
ouoreornenoze. DyHKIMOHATBLHBIE KOMIOHEHTHI AKOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelECTB M TOTOK DJHEPrUM B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU dKocucTeMbl. [IumeBrbie nenu u
cetu. OCHOBHBIE TIOKa3aTeIM JKOCHCTEMBI: Ouomacca, MPOIYKIHS.
DKOJOTUYECKUE TMHPAMUJBI: TPOAYKIIMU, YUCICHHOCTH, OroMacchl. CBOWCTBA
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPETyYJIsilus, pa3Buthe. Cykueccus.

[IpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p U peK. IKOCUCTEMA
XBOWHOTO WUJIM IIUPOKOJIIUCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE  YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonorunyeckoe v X0351HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (axtop ycToHumMBocTH 3KOocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB U CTpYKTypa
ouocdepsnl. XKuboe BemectBo u ero ¢yHkuuu. OcodeHHOCTH Ouochepbl Kak



100anpHOM 2KOCUCTEeMBbl. JlMHAaMHMuUeckoe paBHOBecHe W oOpaTHasi CBSI3b B
o6uocdepe.

KpyroBopoTsl BemecTB W OHOTC€OXMMHUYECKHE IUKIBI 3JIEMEHTOB
(yrnepopa, azora). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emun. AHTPONOTEHHbIE HW3MEHEHHUS B
o6uocdepe. ['modanbHbBIE YKOJIOTHIECKHUE TPOOTIEMBI.

CocyiiecTBoBaHuE PUPOIBI u YeJI0BEUYECTBA. Coxpanenue
OuopasHooOpa3usi Kak OCHOBa  ycTtoduumBocthu  Oumocdeprl.  OcHoBa
pallMOHATILHOTO YIPaBJIEHUS MPUPOJHBIMU pecypcaMud U HUX HCIOJIb30BaHUE.
JlocTmxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmuipt u cxembl: «l[luiessie nenuy», «bUOLIEHO3: COCTAB U CTPYKTYpay,
«IIpupoaubie coobmecTBa», «llenu nmuTaHusy, «IKOJIOTHYECKAS MHUPAMUIAN,
«buochepa u  demoBek», «IKOCHCTEMA MIUPOKOJHUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOMHOTO Jiecay, «bHOIEHO3 BOJOEMa», «ATPOLICHO3,
«IIpumepHBIE aHTPOMOTCHHBIE BO3JCUCTBUS Ha TPUPOLY», «Baxneimue
UCTOYHHUKU 3arpsi3HEHUSI BO3JyXa M TPYHTOBBIX Boa», «IlouBa — BakHeuIIas
cocTapistomas ouocdepnr», «DakTopbl Aerpaganu 1mouB», «llapHUKOBBIN
ahdexr», «DakTophl PaAUOAKTUBHOTO 3arps3HeHus Ouochepb», «OO0mas
CTpykTypa O6uochepnl», «Pacnpoctpanenue xu3Hu B 6uocdepe», «O30HOBBIN
sKkpaH ouocheps», «KpyroBopoT yriaepona B 6uocheper», «KpyroBopot azora B
IPUPOJIEH.

O6opynoBanue: MoJeb-anmuIMKaius « Tunudneie OMOLEHO3bI», repOapuit
«PactutenbHbie  coolOmiecTBay, koiuiekuuu — «buouenos», «Bpeaurenu
BOXHEUIINX CEIbCKOXO3IMCTBEHHBIX KYJIBTYpP», TepOapuul W KOJJIEKIHUU
pacTeHuil W JKUBOTHBIX, PUHAJICKAIINE K PA3HBIM SKOJOTMYECKUM TpyIaM
onHoro Buma, Kpacnas knura Poccuiickoii ®enepannu, u300pakeHUs
OXpaHsEMBbIX BUJIOB pacTeHum u KUBOTHBIX.



IUVTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOTPAMMEBI 110
BNUOJIOT N HA BA30OBOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBIuMBarOTCA TPeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYy4YarOIIMMHUCA MPOrpaMM CpeaHero oOmiero o0pa3oBaHUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «buosorus»
BBIZICJICHBI  CJEAYIOIIUME  COCTABJISIONIME:  OCO3HaHWE  OOYyYarolMMUCS
POCCHUMCKONW TPaXJAaHCKONW HAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOMPEICICHUIO, HAIMYUE MOTHBAIUU K OOYYCHUIO
OMOJIOTHH, 1IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH Ha
OCHOBE KIIIOYEBBIX I[EHHOCTEH W MCTOPUYECKUX TPAAULUNA Pa3BUTHSA
OMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCSI B CBOEM  JIESATEIBHOCTH  II€HHOCTHO-CMBICJIOBBIMU
yCTAaHOBKaMH, MPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa30BaHMs, HAIMYUC
AKOJIOTUYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IEIHM MW CTPOUTH
KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS TpeaMeTa «bHUoaorus» AoCTUTraroTCs
B CIUHCTBE y4YeOHOW M BOCHUTATEIBLHOW JIESITEIHPHOCTH B COOTBETCTBHHM C
TPaAULMOHHBIMU POCCUUCKUMHU  COLUUOKYJbTYPHBIMH, HCTOPUYECKHUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpaBUIAMU U
HOpMaMH  TIOBEJICHHSI M  CIOCOOCTBYIOT  TIpolleccaM  CaMOIO3HaHWUS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3WULIMHM JTUYHOCTH,
NaTPUOTU3MA, YBAXEHUS K 3aKOHY M NPaBONOPANKY, YEJIOBEKY Tpyda U
CTapiieMy TIOKOJEHUIO0, B3aUMHOTO YBa)XK€HUS, OEPEeKHOro OTHOIICHUS K
KyJIbTYPHOMY HacCI€OUI0 W TpagulusM MHOTOHAallMOHAJIBHOIO  Hapoja
Poccuiickoit @enepannu, NpuUpoAe U OKPYKAKOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOEHHUsA ydeOHOro mnpenMera «buomorus»
JTIOJKHBI OTpaXXaTh TOTOBHOCTD 5 CIIOCOOHOCTH oOydJarommuxcs
PYKOBOJICTBOBAaThCS C(POPMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHEHTAIIMK, IMO3UTHUBHBIX BHYTPCHHHUX YOCKICHHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO  OOIIEeCTBa,
paclIMpeHue IKU3HEHHOIO OIbITAa M OIbITa JACATEIBHOCTH B IIPOLECCE
peanu3aly OCHOBHBIX HAIPAaBJICHHI BOCHUTATEIbHOM AESTEIBHOCTH, B TOM
YHCJe B YaCTH:

1) rpa’kaaHCKOr0 BOCIUTAHNS:

chOpPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMK  OOyYalomerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO WICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHUE CBOMX KOHCTUTYIHMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH NPU CO31aHUU
y4eOHBIX MMPOCKTOB, PEIICHNH YICOHBIX M TIO3HABATEIHHBIX 33]1a4, BHITIOJTHECHUH
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3WIIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;



YMEHUE YUYUTHIBATh B CBOUX JICHUCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOSXKICHUSIMHU, KYJIbTYPHBIMHU LIEHHOCTAMU
U COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBIX, MO3HABATEJIbHbIX W HCCJIEAOBATENbCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXKIEHUU CIOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COACPIKAHUS, ) 3

TOTOBHOCThH K TYMaHUTAapHOU U BOJIOHTEPCKON AEATENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU MEpeE]
Ponunoii, ropmoctu 3a cBOM Kpail, cBOr PoauHy, CBOW fA3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAMI0O M TaMATHUKaM
OpUPOAbI, JOCTHXKEHUsM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyne;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OHWOJOTWH, MOHUMAHUS 3HAYCHUS OWOJIOTMH B TMO3HAHUHM 3aKOHOB
OPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTh K CIyXeHUIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHHUE JyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JTUYHOT'O BKJIa/Ia B MOCTPOEHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHi HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUSI:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETUKY OBbITa, HAYYHOTO U
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHHUIA;

NOHUMAHHE HMOLMOHAIBHOIO BO3JEHUCTBUS JKUBOW NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHUJIaX MCKYCCTBA, CTPEMJICHHE
MPOSIBJISATh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusnyeckoro Bocnutanus, GopMHUPOBAHNS KYJIbTYPbI 30POBbS U
IMOIMOHAJIBHOTO 0JIATOTIOTy M

NOHMMaHWEe W peaju3alus 3J0pOBOr0 M 0e30MacHOro obpasza >KHU3HU
(3mopoBoe  mHTaHWE, COOJIOJEHWE TUTHCHHYECKHX TPAaBWI U  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUH W OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTB), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMPaBWI HWHIUBUAYAIBHOTO M KOJJIEKTUBHOIO
0€30MacHOro MOBENEHUS B CHUTYalUsAX, YTrPOXKAIOMIMX 3J0POBbI0 W JKU3HU
JIIO/EH;

OCO3HAHHWE  TMOCIEACTBHM W  HENPUSTUS  BPEIHBIX  IPUBBIUEK
(YHOT(?GGJ'ICHI/I}I aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

) TPY/10BOT0 BOCTIUTAHMS:
TOTOBHOCTbH K TPYAY, OCO3HaHUE LICHHOCTH MacTepPCTBa, TPYI0II00HE;



TOTOBHOCTh K AKTUBHOM JEITEIBHOCTU TEXHOJOTMYECKOU U COLIMAJIbHOM
HaIlPaBJIEHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITEILHO BBIMOJIHAThH TaKyIO AESTEILHOCTB;

MHTEpPEC K pa3nuuHbiM cdepaM NpodecCHOHATbHOM  AeSTENbHOCTH,
YMEHHE COBEpLIAaTh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U peannu3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIC TUIAHbI,

FOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEU KU3HU;

7) PKOJIOrHY€CKOr0 BOCIIUTAHHS:

HKOJIOTHYECKHU I1€1eCO00pa3HOe OTHOLIEHUWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS;

MOBBIIICHUE YPOBHS DKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB Y OIEHKH MX BO3MOXXHBIX TIOCIEACTBUN IS
OKPYKAIOIIEN CPELBIL;

OCO3HaHME II100aJBHOr0 XapakTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpPETaEMble MPU U3YYEHHH OWOJIOTHU
3HAHUS W YMEHHUS TIPU PEIICHUH MPOOJIEM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOIOIONIb30BaHNEM  (COOMIOJIEHHE TpaBWJ TOBEACHHS B  MPUPOJIE,
HAIPABJIICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
aKocucteM, ouochepsi);

AKTUBHOE HEMPUATHE JCHUCTBUM, TPHUHOCAIIUX Bped OKpYyKaromen
OPUPOJHOMN Cpejie, YMEHUE MPOTHO3UPOBATH HEOJIAronpUATHBIE SKOJIOTUYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAIIATh UX;

HaJU4YMe€ Ppa3BUTOIO HKOJOTHMYECKOTO  MBINUIEHUS, 3KOJIOTHYECKOU
KyJbTYpbI, OIBITA JEATEIIBHOCTH SKOJOIMYECKON HANpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATEIBHON, KOMMYHHKATUBHON U COLMATIbHOMN
OpaKkTUKE, TOTOBHOCTH K VYYAaCTHIO B NPAKTUYECKOW  JESATEIbHOCTH
AKOJIOTUYECKOI HAaNPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH M OOLIECTBEHHOMN MPaKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B TMOJUKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOW M UUTATENIbCKOM KYJBTYpPhl KaK CpPeACTBa
B3aUMOJCHCTBHS MEXKIY JIFOIbMU U MTO3HAHUS MUPA;

NOHMMaHWE CHeNU(PUKA OUOJIOTHMH KaK HAayKH, OCO3HAaHUS €€ poiu B
dbopMHUpPOBaHUHN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3AaHUH IIEIOCTHOTO
MIPEICTABICHUS 00 OKPYXAIOIeM MUPE KaK O €IUHCTBE MPHUPOBI, YEIOBEKA U
oOIIecTBa, B MO3HAHWM TMPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHWH MpoOIemM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHSI MEIUITMHBI, CO3TaHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemaTh PECypCHbIE TPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeH BbIXO/A U3 MOOATBHBIX HKOJOTHUUYECKUX MPodieM
u obecrieyeHHsl TMepexoja K YCTOWYMBOMY pPa3BUTHIO, PallMOHATBHOMY
MCITOJIb30BAHUIO TPUPOTHBIX PECYpPCOB U (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OHOJOTHYECKUX 3HAHUM B LEIAX
MOBBIIIEHUSI 00IIEH KYIbTypbl, €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK



COCTaBHOM  4YacTM  (PYHKUMOHAIBHOW  TPAMOTHOCTH  OOydarolIuxcs,
dbopMupyemoii npu U3yuyeHU OUOJIOTHH;

MOHMMAHWE  CYIIHOCTH  METOJAOB  TO3HAHUS,  HUCMOJIb3YyEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJL30BaTh MOJyYaeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SBJIICHUI OKPYKAIOIIEro MUpPa U MPOUCXOJAIINX B HEM
W3MEHEHUM, yMeHHe JejaTh 0OOCHOBAHHBIC 3aKIIFOUEHHUS HA OCHOBE HAyUHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C IEJBIO MOJYUYEeHHS TOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIOIB30BATh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npoosieM B pealbHbIX )KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHUE IIEHHOCTH HAYYHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IPOEKTHYIO U UCCIEOBATEIBCKYIO JAEATeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO WU
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHWUU MO OMOJIOTHMU B
COOTBETCTBUH C KM3HEHHBIMU MMOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJabTaThl  OCBOSHHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIC IS  (HOPMUPOBAHUS MHUPOBO33PCHHS
oOydJaromuxcs  MEKJAUCIUIUIMHAPHBIE  (MEXIpEAMETHBIE)  OOIIEHAaYYHBIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTHHBI MUpa W CHEIUPUKY
METOJOB TIO3HAHMS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEpPrus, SIBICHHE, MPOIECC, CUCTEeMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeNOBaHUE, HAONIOJACHUE, W3MEpPEHHUE,
DKCIIEPUMEHT W JAPYIHX),  YHUBEpcajbHble  ydeOHBIE JEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATHUBHBIE, PETYIATHBHBIE), OOECIECUUBAIOIINE
dbopMupoBanue (HYHKIIHMOHATBHON T'PaMOTHOCTH M COIMAJIIBHON KOMIIETEHIIUU
oOy4Jaromuxcs, CIOCOOHOCTh OOYYalOIIMXCS  MCIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUA M yYHHUBEPCAJIbHBIE
ydeOHbIe JSHCTBHS B ITIO3HABATEILHON U COIMAIILHON MPAKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIETO
0o0pa30BaHus JOJIKHBI OTPAKATh:

OBiasenne  yYHUBEPCAJIBHBIMH  Y4eOHbIMH  IO3HABATEJIbHBIMU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENbHO  (OopMyTHUpPOBaTH H  AKTyaIH3UpOBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JOTUYECKOTO MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, o0O0OIIEHHUs), PACKPHIBATH
CMBICIT OMOJIOTMYECKHX TOHATHUH (BBIACNSATh WX XapaKTEepHBIC TPU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMHU MOHITUSIMH);

ONpEeNeNATh LENU AEATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JNOCTVIKEHUSI, COOTHOCUTH PE3YyJIbTAaThl JAECATEIBHOCTH C IOCTABICHHBIMU
LETISIMU;

UCIIOJIb30BaTh OWOJOTHYECKHUE TOHATUS [JI1 OOBSCHEHHS (PAKTOB U
SIBJIEHUW )KUBOW MPUPO/IBI;

CTPOUTH JIOTMYECKHUE pacCYX IeHUS (MHAYKTUBHbIC, JEIyKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIC  CPEICTBA  JUIA  IPEACTABICHHS
CYIIICCTBCHHBIX CBSI3¢H M OTHONICHUH B M3yd4aeMBbIX OMOJIOTMYECKHX OOBEKTaXx,
a TaKKe TMPOTHBOPEYHMH PA3HOIO POJA, BBIABICHHBIX B  Pa3jIMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOLTUXCS
MaTepUaIbHBIX U HEMATePUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATCJIbHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yJabTaTOB LIEJISAM, OLICHUBATH PUCKH MTOCIICACTBHH JCATCIILHOCTH,

KOOPJMHHUPOBATh W BBIMOJHATH pPabOTy B  YCIOBHUSX PEalIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aMMO/ICHCTBHS,

pa3BUBaTh KPeaTHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIE HCCIEN0BATEIbCKIE ICHCTBHA:

BIaJICTh  HABBIKAMH  Y4eOHO-HMCCJICIOBATEILCKOW M IPOCKTHOM
JCSATENILHOCTH, HaBbIKAMHM  pa3pellieHds  MpoOJieM, CHOCOOHOCThIO M
TOTOBHOCTBIO K CaMOCTOSTEILHOMY IMOMCKY METOJIOB PEIICHHS MPAKTHUYCCKUX
3aj1a4, MPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BH/bI JIEATEIBHOCTH IO IMOJYYCHHIO HOBOTO
3HaHWSA, €ro HMHTEPIpETaIK, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4eOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3JaHUN YYCOHBIX U COLMAIbHBIX MPOCKTOB;

dopMupoBaTh  HAy4dHBIH ~ THM  MBIIUICHUS,  BJIAJETh  HAyYHOU
TEPMUHOJIOTHEH, KITIOYEBBIMU OHATUSIMH U METOIaMHU;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHON
JCSTEILHOCTH U KU3HEHHBIX CUTYaIlHsX;

BBISIBIIATh TPUYMHHO-CIICJCTBEHHBIE CBS3W W aKTYaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUTOTE3y €€ pEIIeHUs, HAXOIUTh apryMEHTHI /IS JOKa3aTelhCTBa
CBOMX YTBEp)KIICHUH, 33/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJAC peUICHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTh, IMPOTHO3MPOBATh W3MEHEHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IICJICHANIPABIICHHBIM IMOUCK MEPEHOCa CPEJCTB M CIIOCO00B
JCHCTBHS B TPO(HECCHOHATIBHYIO CPELY;

yYMETh MEPCHOCUTH 3HAHUS B IMO3HABATEIBHYIO M MPAKTUICCKYIO 00IacTh
KHU3HEICITSITLHOCTH;

yMeTh WHTCTPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX O0JIacTeH;

BBIJIBUTaTh HOBBIC UJIEH, PEJIaraTh OpUTHHAIBHBIC MTOJIXO0/IbI M PEIICHUS,
CTaBHUTbH MTPOOJIEMBI M 3aJ1a4H, JOITYCKAIONINE ATbTEPHATHBHBIC PEIICHUS.

3) pa6oTa ¢ uHpopmaIueii:

OPUCHTHPOBATHCSI B PAJNIMUHBIX HCTOYHUKAX HWHPOpMAIUU (TEKCTE
y4eOHOr0 TOCOOWs, HAyYHO-TIONMYJIAPHOW JIHTEpaType, OHOJOTHYSCKUX
CJIOBapsSiX W CIPAaBOYHHKAX, KOMITBIOTCPHBIX Oa3axX HaHHBIX, B MHTepHETe),
aHAJIM3UPOBATh WH(POPMAIIUIO PANIMYHBIX BHJIOB M (OpPM MpencTaBICHHS,
KPUTHYCCKH OIICHUBATH €€ JJOCTOBEPHOCTh W HENIPOTHBOPEUYUBOCTH;

(GopMyTUPOBATH 3aIIPOCH] U IPUMEHSAThH Pa3IMYHBIC METOJIbI IIPU TTOUCKE U
orbope Owosornueckol wuHGOpManuK, HEOOXOAMMON JJIS  BBITOJHCHUS
y4eOHBIX 33J1a4;

NprOOpETaTh OMBIT MCIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBaTh KYJIbTYPy AaKTUBHOTO  HCIIOJIb30BAHUS
pa3IMYHBIX IIOUCKOBBIX CUCTEM;



CaMOCTOSATENIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMy MpeACTaBICHHS
Ouonornyeckoil uHpopmanuu (CXembl, TIpapuKd, IUArPaMMbl, TaOIMIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadeCcTBE CpEACTBa Mpu paboTe ¢
Ouonornyeckoil uH(pOpMalMel: TPUMEHATh XUMUYECKUe, (U3nUYecKkue u
MaTeMaTUYeCKrue 3HAKU U CUMBOJIBI, (GOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M NpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEJCTBA
HAarJIAIHOCTH;

BJaJ€Th  HABBIKAMM  pAClO3HABaHUS M  3alIUTBl  MHGPOPMALINH,
MH(OPMAIMOHHON 6€30aCHOCTH TUYHOCTH.

OBiageHne yHUBePCATbHBIMA KOMMYHUKATHBHBIMU 1€CTBUSIMH

1) o0menme:

OCYHLIECTBJISITh KOMMYHHUKallUM BO BceX cdepax KHU3HH, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WM JUCKYCCHUU IO CYHIECTBY OOCYX AaeMOM TeMbl
(yMeHHE 3aiaBaThb  BOIIPOCHI, BBICKA3bIBATh CYXJIEHHUS OTHOCHUTEJIBHO
BBIMOJTHEHUS MIpeAJiaraeMou 3a7aun, yUUThIBaTh HHTEPECHl U COTJIACOBAHHOCTh
NO3ULUHI IPYTUX YYaCTHUKOB JIMAJIOTa WM TUCKYCCUH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHUS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHHUKHOBEHUS KOH(MIUKTHBIX CUTYyaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJI/IETh PA3IMYHBIMU CIIOCOOAMU OOILIEHUS U B3aMMOJICHCTBUS, TOHUMATD
HAMEpPEeHUs JPYruxX JIIOJed, TPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOppEKTHON hopme hopMyIHpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl 1esITeJIbHOCTh:

NOHMMAaTh U HUCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOU u
UHAUBUAYaTbHOM pabOThl TpH  pelIeHUH OWOJIOTHYECKOW  MpoOJIeMBbl,
000CHOBBIBATH HE0OX0IUMOCTh PUMEHEHUS IPyIIOBBIX bopm

B3aUMOJICHCTBHS TIPH PEIICHUH Y4eOHOM 3a/1a4u;

BBIOMPATh TEMATUKY U METOJBl COBMECTHBIX JCHCTBUU ¢ y4éTOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 YieHa KOJUICKTUBA;

NpUHUMATh 1€MW COBMECTHOM JIEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JNOCTUIKCHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensaTh pojau C y4éTOM MHEHUH YYaCTHUKOB, OOCYXXIAaTh Pe3yJIbTaThl
COBMECTHOMU padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIajJa M Ka)XJOTO y4YacTHHKAa KOMAaHIbI B
OOIIMiA pe3yJbTaT 1Mo pa3padOTaHHBIM KPUTECPHSIM;

npejjaraTh HOBBIE MPOEKTHI, OIEHUBATh HUJEU C IO3UIIUM HOBHU3HBI,
OPUTHHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYIIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PA3IUUYHBIX
CUTYAIUAX, IPOSBIATH TBOPUYESCTBO U BOOOpaKeHHE, OBITh HHUIIMATHBHBIM.

OBJ1aJieHMe YHHBEPCAJbHBIMY PEryJIATHBHBIMHY I€HCTBUSIMMU

1) camoopraHu3amms:

UCITOJIB30BaTh OWOJOTMYECKUE 3HAHMS JJIS BBIIBICHHS MPOOJIEM H HX
pelIeHNs B )KU3HCHHBIX U YICOHBIX CUTYAITUSX;

BBEIOMPATh Ha OCHOBE OWOJIOTMYSCKHX 3HAHWU IICJIEBBIE M CMBICIOBBIC
YCTaHOBKH B CBOUX JICCTBUAX U MOCTYMKaX MO OTHOIICHUIO K KHUBOU MPUPOJIE,
CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIIHX;



CaMOCTOSAITEJIbHO ~ OCYIIECTBIIATH  IO3HABATEIbHYIO  JI€ATEIbHOCTD,
BBISIBIISITh NPOOJIEMBI, CTaBUTh M (OPMYJIUpPOBATH COOCTBEHHBIE 3aJaud B
00pa3oBaTeIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYALMSIX;

CaMOCTOSATEJIHO COCTaBIIATh IUIAH pELIeHUusT MNpoOJeMbl C Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENMOYTEHUIH;

JIaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacliMpATb  pamMKd ~ y4eOHOro TpeaMera Ha OCHOBE  JIMYHBIX
MPEeANOYTEeHHI;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILLECHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW JSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOM 00pa3oBaTENbHBIA U
KyJbTYPHBIH YPOBEHD.

) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJa/JIeTh HaBbIKAMHU TO3HABaTENbHOM pediekcur Kak OCO3HaHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB M
OCHOBaHMUM, UCTIOJIb30BaTh MPUEMBI pedJIEKCHUU JIs OLIEHKH CUTYalluu, BhIOOpa
BEPHOTO pelICHUS;

YMETh OLEHWBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUs MO HUX
CHU)KCHHUIO;

IPUHMMAaTh MOTHBBI W apryMEHTBHl JIPYTUX NpPU aHAIU3€ PE3YJIbTATOB
NEeSATENBHOCTH;

3) npuHATHE ce0sT U APYTUX:

IPUHUMATh ceOsl, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHThI APYTHX IIPU aHAJIU3E PE3YyJbTATOB
NEeSATENbHOCTH;

IpU3HABATH CBOE MPABO U MIPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYrOro YeloBeKa.

INPEAMETHBIE PE3YJ/IbTATBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs: mporpammbl COO mo OGuonoruu Ha
0a30BOM YpPOBHE BKIIIOYAIOT crenuduyeckue i yu4eOHOro mpeaMera
«buonorus» HaydHble 3HAHUS, YMEHUS M CHOCOOBI JNEWCTBUI MO OCBOECHUIO,
WHTEpIpETallid ¥ NpeoOpa3oBaHMIO 3HAHWUW, BHUABI JICATEIBHOCTH IO
MOJIyYEHHUIO HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAHWI B PA3IUYHBIX Y4EOHBIX
CUTyallusiX, a TaKK€ B pPEAJbHbIX XWU3HEHHBIX CHUTyalUsAX, CBSI3aHHBIX C
Oouonorueii. B mporpamme mpeaMeTHbIe pe3yNbTaThl MPEICTABICHBI MO TOAAM
o0yJeHHUS.

[IpeameTHBIE pe3yabTaThl OCBOSHUS yueOHOTO npeamera «buomorus» ¢ 10
KJlacce TOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWUH O MECTe€ W POJIU OHOJOTHUH B CHUCTEME
HAyYHOTO 3HAHWUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHIMCKUX H 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAJIBHOM TPAaMOTHOCTH YEJIOBEKA JJIsl PELICHUSI )KU3HEHHBIX 3a]1a4;



YMEHHUE PACKPBIBATH COJICp>KaHHE OUOJOTHMUECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboju3M (OOMEH BEIIECTB W MpeBpallecHUE
SHEPIruM), TOMEeocTa3 (CaMOperyJsiiusi), ypOBHEBas OpraHu3alus MKUBBIX
CHUCTEM, CaMOBOCIIPOU3BEICHUE (penpoayKius), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE u3JIarath OWOJOTMYECKHEe TeopuH (KJIETOYHasi, XPOMOCOMHasl,
MyTallMOHHAsA, IEHTpajbHas J0rMa MOJIEKYJIspHOW Ouonorum), 3akonsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u yuenus (0 ueHTpax MHOrooopasus u
MIPOUCXOXKIEHUsI KyNbTYpHBIX pactenuid H. WM. BaBuioBa), omnpenensith
T'PaHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHUE BJIaJICTh METOIAMU HAYYHOT'O TTO3HAHUS B OMOJIOTHHU: HAOJIIOICHUE
U OTHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBICHUM, OPTaHU3aIINS U TTPOBEJICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJIBU)KEHUE  TUIMOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXJy HUCCIEIYEMBbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOTYyUYEHHBIX
PEe3yIbTAaTOB, UCIOIL30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHUE
JienaTh BEIBOBI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIIEHHs] SHEPTUHU B KJIETKEe, (POTOCUHTE?A,
MJIACTUYECKOTO0 M JHEPreTUYECKOro OoOMeHa, XeMOCHUHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPECHUS, PA3MHOKCHUS, WHAUBUIYyAIHHOTO pPa3BUTHSA OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJYICHHBIC 3HAHUS JIJIs1 00BSICHEHHS] OMOJIOTUIECKUX
IPOIIECCOB U SBJICHUM, JIJISI IPUHATHS MPAKTUUECKUX PELICHU B MOBCEITHEBHOM
KU3HU C 1EeJbI0 oOecriedeHus: 0e30MacHOCTU CBOETO 3/I0POBbsi U 3I0POBBS
OKPYXAIOIUX JIIOAeH, COONMI0eHuss HOPM T'pPaMOTHOTO TOBEIECHUS B
OKpYXalollel NMPUpOIHON cpelie, MOHUMaHUE HEOOXOJAUMOCTH MCTIOIb30BaHUS
JTOCTHXKEHUN COBPEMEHHON OMONOTHHM U OWOTEXHOJOTHH ISl PAllMOHATIBLHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE pelaTh JJIEMEHTApHble TEeHETUYeCKHe 3aJauyd Ha MOHO- H
TUTHOPUAHOE CKpPEIIMBAHME, CIICTUIEHHOE HACJIEJIOBAHHUE, COCTABJISTH CXEMbI
MOHOTHOPUTHOTO CKPEIIMBAHUSA JIJIS TIPEACKA3aHUsI HACIIETIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJIHATE JIaOOpaTOpHBIE M MPAaKTHYECKUE PabOThI, COOII0IATh
paBuia pu padbore ¢ yueOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh U HWHTEPHPETUPOBATh WHGOPMAIIHIO
OMOJOTUYECKOTO COJEpX aHUsS, BKIIOYAIONIYIO TICEBJAOHAy4YHbIC 3HAHUS U3
pa3TUYHBIX HWCTOYHUKOB (CpeacTBa MaccoBOW uwHGOpMAIuu, HAy4HO-
MONYJISIPHBIE MaTepHalbl), STUYECKHE ACHEKThl COBPEMEHHBIX MCCJIEAOBaHUN B
OMOJIOrUH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHUS,
0000mmas OMOJIOTHYECKYI0O HH(POPMAIMI0 W3 HECKOJbKHUX  HCTOYHHKOB,
TPaMOTHO HMCTIOIH30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOSHUS yueOHOTO npeaMera «buomorus» ¢ 11
KJlacce TOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWUH O MECTe W POJIU OUOJOTHUH B CHUCTEME
HAyYHOTO 3HAHHUS €CTECTBCHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOU
€CTECTBEHHO-HAYUYHOM KapTUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS, O BKIAje
POCCHICKUX H 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa ISl PEIISHUS KU3HEHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COACpKAHUE OMOIOTUYCCKUX TEPMHUHOB W TOHSTHIA:
BUJI, TOMyJNsAlMs, TEHO(MOH, DBOJIONUSA, ABWXKYIIME CHIbl ((HakTops)
ABOJIIOIIHH, IPHUCIIOCOOIEHHOCTh OpraHU3MOB, BUJ1000pa30BaHueE,
AKOJIOTHYECKHE (PaKTOPBI, IKOCUCTEMA, TTPOAYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
LEeNH MUTaHUS, SKOJOTUYecKas mupaMuia, OuoreomeHos, onocdepa;

YMEHHE H3JlaraTh OHMOJIOTMYECKHE TeOopuu (IBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHs DSBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapsimeBoro cxoactBa K. M. bapa, yepeaoBanusi TJIaBHbIX HalpaBICHUN U
nytedt sBomonnu A. H. Ceepuioa, yuenus o ouochepe B. U. Bepnanckoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K YKMBBIM CHCTEMaM;

yMEHHUE BIa/I€Th METOJIJaMU HAYYHOTO MTO3HAHUS B OMOIOTUH: HAOTIOCHIE
Y OIMCAHME KUBBIX CHCTEM, IPOIICCCOB M SBJICHUI, OpraHU3aIus U IPOBEICHHUE
OMOJIOTUYECKOTO  AKCICPUMEHTA,  BBIJBFDKCHHE  THUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCICAYEMBIMU BEIIMUYMHAMHU, OOBSICHCHUE TMOJYYCHHBIX
PE3YJITaTOB, UCIOJIb30BAaHHBIX HAyYHBIX MOHATHH, TCOPUN M 3aKOHOB, YMEHHUE
JIeIaTh BBIBOABI HA OCHOBAHHMH MOJYyYCHHBIX PE3YIbTaTOB;

YMCHHE BBIACIATH CYIICCTBCHHBIC IMPU3HAKUW CTPOCHHS OMOJOTHYECKHUX
O00BEKTOB: BHJIOB, IOMYJIAIMHA, MPOJYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTEOIIEHO30B M DJKOCHUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO orbopa, BUI000pa30BaHus,
IPHUCIIOCOOJICHHOCTH OPraHU3MOB, JICHCTBUS DSKOJOTMYCCKUX (DaKTOPOB Ha
OpraHU3MBbI, TIIEpEHOCa BEHICCTB M IIOTOKA DJHEPrUd B DKOCHUCTEMaXx,
AHTPONIOTCHHBIX M3MCHEHUH B JKOCHUCTEMax CBOCH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOr€OXUMUYECKUX ITUKIIOB B OHocdepe;

yMEHHE IPUMEHSTh MOJyYeHHbIC 3HAHUS JJIs1 OOBICHEHHS] OMOJIOTUYECKUX
IPOIIECCOB U SBJICHUMN, JUTSI TIPUHSITHS IPAKTUUECKUX PELICHUN B MIOBCEITHEBHOU
KU3HA C 1EeJbl0 oOecredeHus] 0e30MaCHOCTH CBOETO 3/I0POBbS U 370POBBS
OKPYXAIOIUX JIOAeH, COONMIOJeHuss HOpPM T'pPaMOTHOTO TIOBEIECHUS B
OKpYXalollel MpUpOJHON cpene, MOHUMaHue HeOOXOAMMOCTH MCIOIb30BaHUS
JTOCTHXKEHU N COBPEMEHHOMU ounonoruu LTS paIMoOHaILHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh JJIEMEHTapHbIe OWOJOTUYECKHE 3aJadd, COCTABISIThH
CXEMBI TIEPEHOCAa BEIIECTB U SHEPTUU B dIKOCHUCTEMaX (IIETH MUTAHUS );

yMEHHE BBITIOJHATH JIAOOpaTOPHBIE M MPAaKTHUYECKHUE PabOThI, COOII0IaTh
npaBuia pu padbore ¢ yueOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh U HWHTEPHPETUPOBATH WHGOPMAIIHIO
OMOJOTUYECKOTO COJEpX aHUsS, BKIIOYAIONIYIO TICEBJAOHAy4YHbIC 3HAHUS U3
pa3TUYHBIX HWCTOYHUKOB (CpeiacTBa MaccoBOoW uwHGOpMAaIuu, HAy4HO-
MOMyYJSipHBIE  MaTepuaibl), pPacCMAaTPUBATh TJIOOATBHBIE HIKOJOTHYECKUE
poOIeMBbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mas OMOJIOTHYECKYI0O HH(POPMAIMI0 W3 HECKOJbKHUX  HCTOYHHUKOB,
IPaMOTHO HCIIOIh30BaTh MOHSATUUHBIN ammapaT OWOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue KoanuyecTBO Yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE PeCypPChl
nporpamMmbl padoThI padoThI
bubmmoreka [IOK
1 b
HOTIOTHA ax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 ’KuBbie CHCTEMBI 1 UX 1 bu6mmorexa [IOK
OpraHu3amus https://m.edsoo.ru/7f41c292
3 XuUMHYECKU COCTaB U 8 1 bu6mmoreka [{OK
CTPOEHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTD 6 bubnuorexka [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmHOXeHUE B
5 e 5 1 bu6mmoreka [JOK
AIBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTH M
6 W3MEHYHMBOCTD 8 15 bubmotera [JOK
' https://m.edsoo.ru/7f41¢292
OpraHu3MoOB
7 Cenekuust OpraHu3MOB. 3 bubnuorexa [JOK
OCHOBBI OHOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOE BPEMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB I1O ITPOT'PAMME




11 KVIACC

HaumenoBaunue KoanyecTBO yacos
Ne DJIeKTpOHHbIe (LH(POBbIE)
pa3ie/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmbl padoThI padoTsbI
1 DBOJTIOITUOHHAS 9 1 bu6mmoreka [IOK
oumomorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHNE N Bu6 10K
nOIMOTEKA
2
Da3BHTHE HH3HH 9 0.5 https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel 1
3 OKDVIKAIOLIAS 5 1 bubmmoreka [IOK
pyKaiot https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa u
bubmmoreka [IOK
4 JKOJIOTUYECKHE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

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 IIVIAHUPOBAHHUE

10 KVIACC
KoaugecTBo yacos DJIeKTPOHHBbIE
Ne [ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bceero U3y4eHust o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
B bubmmoreka [IOK
HOJIOTHS B CHCTEME
1 a 1 https://m.edso00.ru/863e6122
yK https://m.edso0.ru/863e632a
MeTo bl TO3HAHUS
YKUBOU MPUPO/IBI.
[TpakTruueckas padota Ne
5 1 «Mcnonp3oBaHue 1 05 bubnuorexa [JOK
Pa3IMYHBIX METOJIOB MPH ' https://m.edso0.ru/863e6122
H3y4YeHUHU
OHMOJIOTUYECKUX
00BEKTOBY
buoigornueckue
3 CHUCTEMBIL, IIPOLIECCHI U X 1 Eubmorexa IIOK
> 1TPON https://m.edso0.ru/863e6564
U3y4eHUe
XUMHUYECKHUN COCTaB
4 etk Boxa i 1 bu6mmoreka [JOK
' https://m.edso0.ru/863e674e
MUHEpaJbHbIE COJIN
5 benku. CocraB u 1 bu6mmoreka [JOK

CTpoeHue OeNKOB

https://m.edso0.ru/863e6b72



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

depmMeHTh —

OMOJIOTUYECKHE
KaTaJn3aTopPHI.
JlaboparopHas paboTa Ne
5 1 «Wsyuene 05 bubnuotexa [JOK
. https://m.edso0.ru/863e6b72
KaTaTUTHYECKON
aKTUBHOCTH (DEpMEHTOB
(Ha MpUMepe aMuUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [IOK
! Yraeso/eL. JIAmm s https://m.eds00.ru/863e6870
3 HyxknenHnoBbie KUCIIOTHI. bubnuorexa [JOK
ATO https://m.edso0.ru/863e6d5c
Hctopus u MmeTo it
9 W3Yy4YEeHUS KIICTKH. bubmorexa HOK
https://m.edso0.ru/863e6e88
Knerounas reopust
10 Knerka kak nenocrHas
KUBas cCUCTeMa
Crpoenue
YKapUOTHYECKOU
kneTku. JlabopaTopHas
pabota Ne 2 «M3yuenue bubnuoreka [JOK
11 CTPOEHUS KIIETOK 0.5 https://m.edso0.ru/863e6ff0

pacTeHuil, ’KUBOTHBIX,
rpuboB U OakTepuii noa
MHUKPOCKOTIOM Ha
TOTOBBIX

https://m.edsoo.ru/863e716¢c



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

MUKpOIpenaparax u ux

OITHCAHUEY
12 OOMeH BellecTB WiIn bubmuoreka [JOK
MeTab0Iu3M https://m.edsoo.ru/863e766¢
13 doTocuHTE3. bubmmoreka [IOK
XeMOoCUHTE3 https://m.edso0.ru/863e7c98
. bubnuotexa [JOK
14
JHepreTHiccKuii 0oMen https://m.edsoo.ru/863e7aae
JKy3HEeHHBIN TUKIT
KieTku. [lenenue
KJIETKU. MUTO3.
JlabopaTtopHas paboTta Ne
15 3 «HabGmronenune MuTo3a 0.5 Bubmmorexa LIOK
A ' https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYMKA
KOpeIKa Jyka Ha
T'OTOBBIX
MHKpOIIpenapaTax»
Buocunres Oenka.
16 Peaxuusa maTpuyHOTO bubmorexa HOK
H p https://m.edso0.ru/863e796e
CUHTE3a
Tpaucnsuus — bubnuoreka [JOK
17
onocuHTe3 Oelka https://m.edso0.ru/863e796e
18 Hexnerounsie Gpopmsl bubnuoreka [IOK
KU3HU — BUPYCHI https://m.eds00.ru/863e7540
19 @DopMBl pa3MHOKEHUS bubnuoreka [IOK

OpraHnu3MoB

https://m.edso00.ru/863e81b6



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

bu6mmoreka [IOK

2 Meti
0 eHos https://m.edso0.ru/863e7f4a
O06pa3oBaHue 1 pa3BUTHE
ITIOJIOBBIX KJICTOK.
Orm1010TBOpPEHHE.

21 JlabopaTtopHas paboTta Ne 05 bubnuorexa [JOK
4 «M3yuenue cTpoeHUs ' https://m.edso0.ru/863e81b6
ITIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTIpEIiapaTax»

99 NuauBunyansHOE bubnuorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o

23 HAaCJIEACTBEHHOCTH U bubmorexa HOK

A https://m.eds00.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH
HacJeI0BaHUs
bu6mmoreka [JOK
24 MIPU3HAKOB.
https://m.eds00.ru/863e8878
MonorubpuaHoe
CKpEIIUBaHUE
JluruOpuHoe
CKpelIuBaHue. 3aKOH
25 HeEa;CHMoro bubmorexa HOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUs

IIPHU3HAKOB



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

26

CuenienHoe
HacJie/I0BaHHE
MIPHU3HAKOB.
JlaboparopHas paboTa Ne
5 «3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO U
TUTUOPUIHOTO
CKpEIIMBAHUS Y

JpO30Q MBI Ha TOTOBBIX
MUKpOIIpernapaTaxy

0.5

bubmmoreka [IOK
https://m.edso0.ru/863e8c60

27

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB, CIIEMIJIEHHBIX
C TOJIOM

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTb.
HenacnencrBennas
U3MEHYUBOCTD.
JlaGopaTtopHas padota No
6. N3yuenue
MOAU(PHUKAITTOHHOM
M3MEHYUBOCTH,
MIOCTPOCHUE
BAPHALMOHHOTO psAlia U
BAPUALIMOHHON KPUBON»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencteennas
N3MCHYHNBOCTD.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



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

Jlaboparopuas paboTa No
7. «AHanu3 MmyTanun y
Ip030(UITBI HAa TOTOBBIX
MUKpOIIpenapaTax»

30

T'eneTuka uemoBeka

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

31

PesepBHBIl ypOK.
O06o01enue Mo Teme
«HacnaencTBeHHOCTD U
H3MEHUYHUBOCTD
OpraHU3MOB)

32

Cenekuus Kak HayKa u
poriecc

bub6mmoreka [JOK
https://m.edso0.ru/863e9214

33

MeToabl 1 HOCTHKEHUS
CEJIEKIIMU PACTCHUI 1
’KMBOTHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

34

buorexHonorus xak
OoTpaciib IPOHU3BOACTBA

bu6mmoreka [JOK
https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34



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

11 KVIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoxka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3yYeHUst o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DBOJIONHS M METOBI €€ 1 bubmmoreka [IOK
N3y4YEeHUs https://m.edsoo.ru/863ea20e
Hcropus pazsutus
2 MIPEACTABICHUI 00 1 bubmorera [JOK
https://m.edso0.ru/863e9570
IBOJTIOIH
bu6mmoreka [JOK
3 Mitipoososmiows 1 https://m.edsoo.ru/863e9cle
[Monmynsuus kak
AJIeMEHTapHas €IUHUIA
BH/JIA ¥ SBOJIIOIUH. BuG 1OK
nbnmoTexa
4 JIab 6ota No
abopaTopHad pabota S 1 0.5 https://m.edso0.ru/863e99c6
1 «CpaBHEHUE BUIO0B 110
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
BIDKYIITUE CHIIBI
Aeimicyin bubmuoreka [JOK
5 (a;meMeHTapHbIe 1
https://m.edsoo.ru/863e9da4
(baxTOpBbI) FBOJIIOLIUU
5 EctecTBeHHbIi 0TOOP U 1 bubnuoreka [IOK
ero Gopmal https://m.edsoo.ru/863e9ed0
7 Pe3ynbratel 3BOIIOIMN: 1 0.5 bubnmnoreka [JOK



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

MPUCTIOCOOICHHOCTD
OpPraHu3MOB U
BUJI000pa3oBaHue.
JlaboparopHas paboTa Ne
2 «Omncanue
MIPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOTO
Xapakrepa

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

Hamnpasnenns n nmytu
MaKpO3BOJIIOLIUU

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

Heob6parumocts
ABOJTIOIIUHT

10

Uctopus xu3Hu Ha
3emMiie 1 METOOEI €6
M3Yy4YEHUS

11

T'unoressl
MIPOUCXOKIACHUS KU3HU
Ha 3emiie

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe xu3HU Ha
3emuie 1o 3paMm U
nepuoiam

bubmuoreka [JOK
https://m.edsoo.ru/863eab6be

13

OCHOBHBIE ATaIbl
SBOIIOIUH

PaCTUTENHHOTO U
KUBOTHOTO MUDA.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc



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

[TpakTtuyeckas padota Ne
1 «3yuenue
MCKOTIAEMBIX OCTaTKOB
pacTeHUH U )KUBOTHBIX B

KOJUTCKITHSIX)
14 CoBpeMeHHas cucrtema bubnuorexa [JOK
OPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIONHS YEIIOBEKA bubmmoreka [IOK
(a"TpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
BIDKYIITUE CHITBI
16 ﬁbmznil) Bu6nnoteka LIOK
p https://m.edsoo.ru/863ead44
aHTpOIOreHe3a
17 OCHOBHEBIE CTaIUN
ABOJIIOIINH YETIOBEKA
YenoBeueckue pachl u
18 MIPUPOTHBIE aJalTaIluN Brbmaorexa LJOK
PHp https://m.edsoo.ru/863eaea2
YernoBeKa
Pe3epBHbIit ypok.
O0006111eH1E IO TEME
19 «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU HA
3emuiie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl oOuTaHus U bubnunoreka [JOK
9KOJIOTHYECKUE (DaKTOPBI https://m.edsoo.ru/863eafec
22 AbnoTtuueckue GpakTopsbl. 0.5 bubnuorexa [IOK



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

JIaboparopHas pabora Ne
3. «Mopdodonornyeckue
0COOEHHOCTH pacTEeHUI
U3 Pa3HBIX MECT
oOUTAHUS.
JlabopaTtopHas pabota Ne
4. «BrnusiHue cBeTa Ha
POCT ¥ pa3BUTHE
YEepPEHKOB KOJIeycay

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

bu6mmoreka [IOK
23 buotnteckie dakTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHUE
XapaKTEePUCTHKHU
TTOTYJISTIAH.
24 [IpakTueckas padota Ne 0.5
2 «IloncyéT mIoTHOCTH
TOMYJISIIMKA pa3HbIX
BHJIOB PACTEHUI
Coo0mecTBa
o5 OpraHH3MOB — bubmuoreka [JOK
https://m.edsoo.ru/863eb46a
OHOLIEHO3
26 DKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKa3aTeIn
97 SKOCUCTEMBI. bubmuoreka [JOK
DKOJIOTHYECKHE https://m.edsoo.ru/863eb5fa

nupamubl. CBOKCTBA



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

skocucteM. Cykueccus

28 [IpupoaHbIe 5KOCUCTEMBI

29 AHTpONIOreHHbIE

OKOCHCTEMbI

30 buocdepa — rnobanpHas

IKOCHUCTEMA 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH
31 CYITIECTBOBAHMS
o6uochepsl

bubmmoreka [{OK
https://m.edso0.ru/863ebd16

YenoBeuecTBO B

32 ouocdepe 3emin

CocymiecTBoBaHuE
33 MIPUPOJIBI U
YelioBeYeCcTBa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

Pe3epBHbIit ypok.
O0o0011eHEe TEMBI
34 «Coob0itectBa u
DKOJIOTHYECKHUE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

34

2.5



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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