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MNOACHUTEJIBHASA 3ATINCKA

I[Tpu pazpaboTke MporpaMMsbl O OHOIOTUU TEOPETHUYECKYIO OCHOBY JUISl ONPEICICHUS MTOAX00B K
dopMHpOBaHMIO cofepKaHUS ydeOHOoro mpeamera «bHONOTHS» COCTaBWIM: KOHLENTyaJbHBIC
nonoxenuss ®I'OC COO o B3auM00OYCIOBICHHOCTH LEJNei, coaep:KaHHs, Pe3ylbTaTOB OOydeHHS H
TpeOOBaHUII K YPOBHIO MOJTOTOBKM BBHIMMYCKHHKOB, TOJOXKEHHs 00 OOIMX LeniX W NpUHIMIAX,
XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpelHero odmiero odpaszoBanusi B Poccuiickoit
Oenepany, a TakKe MOJIMKEHUS O crienupuKe OHOIOTHH, €€ 3HAUCHUH B IO3HAHUH JKUBOW HMPUPOJIBI U
o0ecrie4yeHnH CyIIECTBOBAHMS UenoBeueckoro obmecTBa. CorylacHO Ha3BaHHBIM  ITOJIOKEHHSM,
ompeJiesieHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBbl 0 OMOJIOTHH | €€ CTPYKTYpa.

[IporpaMma 1o Ouonormu JaéT TpPEACTaBICHHE O ILENsAX, 00 oOmiel crpaTeruu OOydYeHHs,
BOCIIUTaHUSI W Pa3BUTUSI OOydalomUXcs cpeacTBaMu ydyeOHoro mpenmera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJNIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe Mo pasfeiaM U TeMaw,
PEKOMEHIIyeMYI0 TIOCJIEA0BATEIbHOCTh M3YYCHHUsI Y4eOHOro Marepuaia ¢ Y4ETOM MEXIPEIAMETHBIX W
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImXcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM JMYHOCTHBIM,
METaIlpeMEeTHBIM U TMPEAMETHBIM pe3yibTaTaM oOydeHHst B (JOPMHUPOBAHHM OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUCOHBIX JIEHCTBUIA OOYYArOIIUXCSl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) peEANM30BaH IPHHIIAI
NPEEMCTBEHHOCTH B M3yYCHHUU OMOJIOTHH, OJarogapsi 4emy B HEH IIPOCMAaTPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomaHoil cpeme. [loatomy Hapsgy ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUil, a TaKKe 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHIa U CYIIHOCTH
OCHOBHBIX NPOTEKAIOIIMX B HHUX MPOLECCOB B IporpamMme MO OHOJOrMM YJENeHO BHHMaHHUE
WCIIOJIb30BaHMIO TOJTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW >KM3HU VIS PELICHUs MPUKIIAIHBIX 33734, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TEHETHYECKOIro
KOHCYJIFTUPOBaHUs, OOOCHOBAaHHUSI JKOJOTMYECKH LEeeCOO0pa3HOro IMOBEACHUS B OKpYXKaromei
NPUPOAHON cpelie, aHaIK3a BIMSHUS XO3HCTBEHHON AESTENbHOCTH YEIOBEKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K NPUKIATHON HalpaBIEHHOCTH y4eOHOro mpeamera
«buonorus» NPOAUKTOBaHO HEOOXOAWMOCTBIO OOECTICUEHHUS] YCIOBHM JUIsl pEIleHWs OJHOW W3
aKTyaJbHBIX 3aJay LIKOJIBHOTO OMOJIOrHYECKOro o0pa3oBaHMs, KOTOpas mpeanoiaraetT GopMupoBaHue y
o0yyaromuxcsi CIOCOOHOCTH — aJanTHPOBaTbcd K  WM3MEHEHMSAM JWHAMHYHO  Pa3BUBAIOIIECTOCs
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero odiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHKe y 0OydalomuXcs MPEACTABICHUI O HayyHOW KapTHHE MHUpA, pacIIupseT U 00o0Imaer
3HaHUS O JKMBOW IMpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOM OpPraHU3alld W SBOJIOLMH,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKMBOH TIPUPOJNBI, (OPMHPOBaHUS (PYHKIIMOHATHHOMN
TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0€30MacHOro o0pa3za IKH3HH, OSKOJOTHYECKOTO MBIILICHHS,
LIEHHOCTHOT'O OTHOIIEHHUSI K dKHUBOW MPUPOJIE U YETIOBEKY.

Bonbmioe 3HadyeHre OMOJIOTHST UMEET TAKIKE IJId pEICHUA BOCIIUTATCIIBHBIX U pa3BUBAIONIUX 3a/1a4
cpelmHero ooIero oOpa3oBaHMs, COILMAIM3ANMK OO0yd4arommxcs. V3ydeHue Ouojioruu obOecreuyuBaeT
yCi10BUA 1J1A Q)OpMHpOBaHI/ISI HWHTCIJICKTYAJIbHBIX, KOMMYHHUKAIINOHHBIX W I/IH(i)OpMaIH/IOHHI)IX HaBBIKOB,
3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HHTETpAIlMH OMOJOTUYECKUX 3HAHWHM C MPEACTABICHISIMH W3
JIPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XUMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMmera «BHOIOTHS» COCTaBHIM OCHOBY ISl OILPEJCNICHHs MOJXOJIOB K
0TOOpPY U CTPYKTYPUPOBAHUIO €0 COAEPIKAaHUs, IPEACTaBIEHHOI0 B IIpOrpaMMe 110 OHOJIOTHH.



Ot0op coxepkanust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE OCYILECTBIEH C
MO3HULHUI KyJIbTypOCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM O00ydYaromuecs AOJKHBI OCBOUTh
3HAHWST W YMEHHA, 3HAUUMbIe Ui (OPMHUPOBaHUsS OOLICH KyNIbTYpPbl, ONpPEICISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled MPUpPOJHON cpene, BOCTpeOOBaHHBIE B MMOBCEAHEBHOW >KM3HU M
MPaKTUIeCKOo aestenbHocTH. Oco0oe MECTo B 3TOH cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COIEPIKaHMS,
KOTOpbIE CITy»aT OCHOBOH Aiisi (hOpMHUpOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUIX JHYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3alUH OHOJIOTHYECKOTO
o0Opa3oBaHwsl.

CTpyKTypHpOBaHHUE COIEpX aHUs yueOHOro MaTepuaia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH MPUPOIBI, O €€
YPOBHEBOH OpraHM3alliil M 3BOJIOUUH. B COOTBETCTBMM C 3TUM B CTPYKType y4ueOHOro mpeamera
«buonorus» BbIIeNEHBI CIEAYIOIINE COAEpKaTeIbHbIe THHUH: «brnonorus kak Hayka. MeToibl HAy4HOTO
no3HaHus», «Knerka kak Owonormueckas cuctema», «OpraHusM Kak OHOJNOTHYECKash CHCTEMay,
«CucreMa ¥ MHOTOOOpa3ue OPraHUYECKOro MHUPa», «DBOJIONHS JKUBOW MPHUPOABD, «IKOCHCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens wusydenust ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJCHUE
00y4aromuMHUCs 3HAHUSIMU O CTPYKTYPHO-(OYHKIIMOHAILHOW OPTaHU3AINH JKUBBIX CHCTEM Pa3HOTO paHra
U MpHOOpEeTeHNEe YMEHUI MCIOIB30BaTh 3TH 3HAHMS JAJIsl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
JKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypoBHE
obecreunBaeTcs pelIeHreM CIISAYIONNX 3aad:

OCBOCHHE OOYYArOIIMMHUCS CHCTEMBI 3HAHWH O OHMOJOTHMYECKHUX TEOPHUSIX, YUSHHSX, 3aKOHaX,
3aKOHOMEPHOCTAX, THIIOTE3aX, MPaBHIIAX, CIYKAIIMX OCHOBOW s (OPMHPOBAHUS TPEACTABICHHHA O
€CTEeCTBEHHO-HAy4YHOW KapTHHE MHpa, O METO/aX HAayJYHOTO MO3HaHWS, CTPOCHHH, MHOT000pasuu U
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIlNH, BHIIAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOydalOMIMXCS IMO3HABATENLHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B TIPOIECCE aHAIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOJIXOJIOB K U3YYECHHIO KUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHU3aIlNH;

CTaHOBJIEHHE y OOydYarommuxcs OOImed KyJIbTyphl, (hYHKIIMOHATBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHHH OOBSCHATH U OIEHUBATH SBIICHHS OKPYXKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAaHUH 3HAHWNA U
OTIBITA, TTOyYEHHBIX MPU H3YYCHUN OHOJIOTHH;

(dbopMupoBaHue y 00ydYaIONINXCsS YMEHUH WILTIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHUU B
MPAKTHYECKON JeATENNbHOCTH YeJOBEeKa, pa3BUTHH COBPEMEHHBIX MENUIIMHCKUX TEXHOJOTHH U
arpoONOTEXHOJIOTHiA;

BOCIIUTaHWE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKMBOH IPUPOJBI,
HEOOXOJMMOCTH OepeXHOro OTHONIEHWs] K Hel, COONIONEHUS STUYECKHX HOPM TpU TIPOBEICHUU
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE LICHHOCTH OMOJIOTHYECKUX 3HAHUH [T MOBBILICHHUS YPOBHS SKOJIOTMYECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHMM W yMEHWH B I[IOBCEIHEBHOM JKM3HHM IS OIEHKHU
TOCJIE/ICTBUN CBOEH JEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIeH cpesie, COOCTBEHHOMY 37I0POBEIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(MITAKTHKHY 3a00JIeBaHNH.

B cucteme cpemnero obmiero oopazoBanust «buonorusy, n3ydyaeMas Ha 6a30BOM ypOBHE, SBIISETCS
00s13aTeIbHBIM YUEOHBIM MPEIMETOM, BXOSIIUM B COCTaB IIPEIAMETHOMN 00acTH «ECcTecTBeHHO-HAYYHBIC
TPEIMEThD».

Jnis u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro 00Iero o0pa3oBaHMs OTBOAMTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kmacce — 34 gaca (1 gac B HeAeI0).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYCCKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 3CTETHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHOW Hay4HOU KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM NpUPOABI (HAOMIOACHUE, JKCIEPUMEHT, OMNKMCaHHe, H3MEpEHHE,
KJaccuUKalys, MOACITHPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetsi: Y. HJapsun, I'. Mennens, H. K. Konbsuos, . Yorcon u @. Kpuk.

Tabnuie! U cxeMbl: «MeToAbl TO3HAHUS JKUBOW TIPUPOIBD».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktudeckas padota Ne 1. «cnonp3oBaHue pa3InYHBIX METOJOB NPH U3YUYEHUH OMOIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocuCTEMBI) Kak MpeAMeT u3ydeHus OMonorud. OTIHYHE KHUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM W UX pa3HooOpasue. YPOBHU OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOYHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(buoreonieHOTHUECKHUH ), OOC(HEPHBII.
JdeMoHcTpanum:

Tabnuue! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HWY», «Y POBHU OPraHU3aLMN )KUBOU MPUPOABD.

O6opynosanue: Moenb monekysl JJHK.

Tema 3. XumMHYecKHil COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpaJIbHBIE BEIECTBA.

OyHKIUM BOJIBI U MUHEPAIIBHBIX BEIIECTB B KieTke. Iloanepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKMCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOH MOJEKYJIbI
(nepBUuHas, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAs CTPYKTypa). XHMHYECKUE CBOWCTBA OEJIKOB.
buonornueckue GpyHKInU OEIKOB.

®DepmeHTh! — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTp, CyOcTpaTHas
cneun¢uunocts. Kodepmentsl. Buramunsl. OTnnunst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuzabpl (TJIIOKO3a, pubo3a M JAe30Kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) U ToJIMcaxapuabl (Kpaxmal, TIIMKOreH, 1eJUTon03a). buoigornyeckrue GpyHKIUN yriieBOIOB.

Jlummmapr: Tpurnmuuepuasl, ¢ocdomununel, crepouabl. ['mapoduiabHO-THAPOGOOHBIE CBOMCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB M JIMIWAOB KaK HCTOYHHKOB
SHEPTHUH.

Hyxneunosbie kucnotel: JIHK u PHK. Hykieotuabsl — MOHOMEPBHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u pyHKIUH.

Huronorust — Hayka o kierke. KierouHast Teopust — mpuMep B3aUMOJICUCTBUS HJe U (DaKTOB B
HAyYHOM MO3HAHUH. METOMIbl H3YUeHHS KIETKH.

Krmerka kak mnenoctHast »xuBas cucrtema. OOmmMe TpPHU3HAKK KIETOK: 3aMKHYyTas Hapy)KHas
MemOpana, moniekynbl JIHK kak renerndeckuii anmapart, cuctemMa cuHTe3a Oeska.

Tumel  KJIETOK:  dyKapHoTH4YecKas ¥ TpokapuoTwueckas. OcoOEHHOCTH  CTpOeHHS
MPOKApPHOTHIECKON KiIeTKu. Kierounas crenka Oaktepuil. CTpoeHHE SYKAPUOTHUSCKOW KIICTKH.
OCHOBHBIEC OTIIMYHS PACTUTCIIHHOMN, )KUBOTHOM ¥ TPUOHOMN KIICTKHU.



[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIUKC, WX (YHKIHH.
[TnasmaTtrueckas meMOpana, e€ cBoiicTBa 1 pyHkuun. Llutonnasma u e€ opranonnsl. OqHOMEMOpaHHbIE
opraouasl kiuerku: OIIC, ammapar I'onbmxu, im3zocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHAPUI U TuacTud. Buasl miactua. HememOpanHble
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LICHTPHUONIH, PECHUYKH, KIYTHKH. DYHKIUH
OpraHou0B KJIEeTKH. Brmrouenus.

Anpo — perymstopHblii HeHTp kineTku. CTpoeHue szapa: siaepHas 000J04YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. llIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpenenenue XMMHUECKHUX 3JIEMEHTOB B HEXHBOHM mpupone», «Pacnpenenenue
XUMHYECKUX JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmuuer u cxemsbl: «llepuomuyeckas TabnMa XUMHYSCKUX 3JIEMEHTOBY», «CTpOGHHE MOJIEKYJIBI
BoIbl», «bruocunTes Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue (depmenTtay, «HyknenHoBble
kuciotel. JTHK», «Crpoenne monexkynsl AT®», «CtpoeHne sykapuoTHdecKod KieTkm», «CTpoeHue
JKUBOTHOHN KJeTKH», «CTpoeHHe pacTHUTENbHON KIeTKn», «CTpoeHHe MPOKApHOTHUECKON KIETKH,
«CtpoeHue anpa KIETKu», « YTIACBOABD, «JIUmuab.

O06opynoBaHue: CBETOBON MHKPOCKOII, 000pyI0BaHUE ISl TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
9KCHEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHabHBIX KIETOK.

JlabopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparopuas pabota Ne 1. «M3ydueHrne KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha TIpuUMeEpe
aMUJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «/3y4yeHne CTpOeHHS KIETOK PACTEHUM, )KUBOTHBIX M OaKTepHid MO
MHKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENApaTax U UX OMHCAHUEY.

Tema 4. /Ku3HenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTnyeckuil 0OOMEH) — JBE CTOPOHBI €OUHOTO Npolecca MeTadoiau3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IN3Ma.

Tumel oOMeHa BemiecTB: aBTOTPOQHBIN 1 reTepoTpodHblil. Poib ¢pepmeHTOB B 0OMEHE BELeCTB U
MIPEBPAILICHUN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ¢ortocunresa. S dhexTHBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIs )KU3HU Ha 3emuie. BiusiHue ycnoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €I0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTe3upytolue OakTepu. 3Ha4eHHEe XeMOCHHTEe3a IJ1s1 )KU3HHU Ha 3eMIle.

OHepreTnueckuii oOMEeH B KJeTKe. PaciieruieHne BemiecTB, BBIIEICHHE U aKKyMYyJIHPOBaHHE
SHEPTUH B KJIETKe. DTarbl dHepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIM KieTouyHoe nawixaHue. OxuciaurensHoe (ocdopunupoBanne. D(HHEeKTHBHOCTD
JHEPreTUYECKOro OOMEeHa.

Peaknun marpuunoro cunresa. ['enetnueckas mapopmanus u JIHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmust — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KoxnpoBaHue aMHUHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e Oelika.

Heknerounsie ¢opmbr xu3Hn — BUpyCHhl. Mcropusi otkpeitus BupycoB (/. M. VBanoBckwuit).
OCOOCHHOCTH CTPOCHUS M XKH3HEHHOTO IMKIIa BUPYCcoB. bakrepuodaru. bone3nu pacteHnit, )KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc ummynoaeduimra yenoseka (BUY) — Bo30ynutens CITNda.
OOparHasi TpaHCKpHWIIIUS, peBepraza u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHHS BHPYCHBIX
3a00J1eBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konsuos, 1. U. IBanosckuid, K. A. Tumupsses.

Tabmuuer 1 cxembl: «Tumbl nutanusy, «Mertabonuszm», «MHUTOXOHAPHS», «DHEPreTHYECKHUN
obmeny, «Xmnopomaact», «Dotocunres», «Crpoenne JHK», «CtpoeHne u QpyHKIMOHMpPOBAHUE TEHAY,
«Cunre3 Oenka», «['eHernueckuil koa», «Bupyce», «bakrepunodarm», «CTpoeHrne M KU3HEHHBIA LHAKI
Bupyca CIIHN/a, 6akteprodaray, «Pemmukanus JTHK».

ObopynoBanune: moaenu-anmukanun «Y nsoenue JHK u tpanckpunuus», «buocunre3 Genkay,
«Ctpoenue KIeTKn», Mosienb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KietouHslii UK, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuate3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
HaOop — KapuoTHUI. AUMIONIHBIN U TaIUIONIHBIA XpOMOCOMHBIE Habophl. XpomaTuasl. Llutonornueckue
OCHOBBI Pa3MHOKEHUS U NHANBHUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum murtoza. [Iporeccsl, mpoucxonsdiide Ha pa3HbIX CTaAMsIX
MHTO3a. bUOJOrHYeCKU CMBICT MUTO3A.

[TporpamMmupyemast THOENb KJIETKH — alloNTO3.

®DopMBI pa3sMHOXKEHHsI OpraHU3MOB: Oecrojioe ¥ IMoJioBoe. Buapl Oecroyioro pa3MHOKEHHS:
JelieHHe HaJBOe, I[OYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHWe, BETETATUBHOE
pa3MHokeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporecchl, mpoucxosiue Ha cTagusax Meiosa. [loBeaeHne XxpoMocoM B
Meroze. Kpoccunrosep. buosornueckuii CMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. l[loNOBBIE IKeme3bl:
CEMEHHHKH " SNIHUKHN. O0pa3oBaHUe U Pa3BUTHE MTOJIOBBIX KIETOK — raMeT (CIiepMaTo30u1, STHIEKIeTKA)
— cmepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOCHHS SUNEKIETOK W CHEPMaTO30U[OB.
OmnonorBopenue. [lapTeHorenes.

WnnuBunyansHoe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuUTHE (3MOpHOreHes). OTarbl
SMOpPHOHAIBHOTO PA3BUTHS Y TIIO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJSIHSA, OpraHoreHes.
[loctomMOpronanbHOE  pa3BuUTHE. THUIBI  MOCTIMOPHOHAILHOTO  Pa3BUTHA:  TPSAMOE,  HEMpPSIMOe
(mmumHOYHOE). BrimsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO pACTEHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHUSL.

JdeMoHcTpanum:

Tabmumsr 1 cxembl: «DOpMBI pa3MHOKEHHS OPraHU3MOBY», «/[BoitHOE oOmIONOTBOpEeHHE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHiD», «J/lemenne kieTku OakTepuiiny,
«CrpoeHne MOJIOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Kierounslid nukiny, «Pemnmukanus JTHK»,
«Mutos», «Meiio3y, «IIpsiMmoe u HempsiMoe pa3BUTHEY», «['aMeToreHe3 y MICKOIMUTAOIINX U YEIOBEKay,
«OCHOBHBIE CTaIUN OHTOTEHE3A.

OObopynoBaHue:  MHUKPOCKOI,  MHKpompemnapatsl  «CHepMaro30uAbl  MIIEKOMUTAIOLIET0»,
«Sinexnerka miekonuraromero», «KapuoknHes B KIETKax KOpeELIKa JyKa», MarHUTHasT MOJEJNb-
amutukanus «Jlemenue kiuetkm», moaenb JJHK, Moxens Merada3Hoit XpoMOCOMBL.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HabsoaeHre MUTO3a B KIIETKaX KOHUHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpernapaTaxy.

Jlaboparophass pabora Ne 4. «M3yueHwe CTpOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

[Mpeamer u 3amaun reHeTHKH. VIcTOpusl pa3BUTUS T€HETUKU. POJb MUTOJIOTMH U SMOPHUOJIOTUN B
CTAaHOBJICHUM TCHETHKH. BKIaag pOCCHUCKHX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE TEHETHKH. METOIBI



TeHETUKH  (THOPUIONOTHYECKUH, LUTOrCHETHYECKUH, MOJIEKYIsipHO-TeHeTHYeckuit). (OCHOBHBIE
TeHeTHYEeCKHUE MOHATHL. | eHeTHueckas CUMBOJIMKA, HCIIOJIb3yeMas B CXeMaX CKpELUBaHHM.
3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycraHOBIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKOH eqUH000pa3us THOpuAOB HepBoro mokojenus. [IpaBwio momuHUpoBaHUs. 3aKOH
pacileruieHrs Ipyu3HaKkoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMHUHUPOBAHHUE.

JurnbpugHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HaclieI0OBaHus IpU3HaKoB. LluTorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  CKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HaclieOBaHHIO
reHoB. Hapyiienue cluernienys TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpeAesieHHe Ioya. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporamMeTHble opranu3msl. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacJEACTBEHHass. Ponb cpenpl B
HEHACJIEICTBEHHOU U3MEHYUBOCTH. XapakTtepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvionnsiii psa W BapuanuoHHas KpuBas. Hopma peakumu npusHaka. KomuuecTBeHHblE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCHeI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCThL. Melo3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOWMHATHUBHOW HM3MEHUMBOCTH. MyTallMOHHAsE HW3MEHYHBOCTb.
Knaccupukanms wmyranmid: TeHHBIE, XPOMOCOMHBIC, Te€HOMHBIe. YacToTa W TPUYMHBI MYyTalui.
Myrtarenapie (QakToppl. 3aKOH TOMOJIOTHYECKHX pAJOB B HACIEICTBEHHON wm3MmenunmBoctn H. M.
Bagunosa.

Buesinepras HaCIIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetuka w4yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH  YEJIOBEKA:
TeHEAIOTHIECKH, OJM3HEIOBhIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHYECKUIL.
CoBpeMeHHOe Olpe/ielieHne TEeHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHWE, T'€HOTHIIMPOBAHUE, B TOM
yucie ¢ nomotnbto [11[P-ananmmnza. HacnencTBeHHbple 3a001eBaHNs Y€IIOBEKa: TeHHBIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTudecKue W TeHepaTHUBHbBIE
myTtanuu. CTBoNOBBIE KieTKH. [IpwHIMIIBI 3M0poBOro 00pa3a >KU3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUsI TeHETUYEeCKNX Oose3Heil. MenuKo-reHeTHIecKoe KOHCYJIbTUPOBaHHe. 3HAYSHUE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN T€HETHYECKUX 3a00JIEBaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuinos.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE W €T0 IIUTOTEHETHYECKask OCHOBA», «3aKOH
paciieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumHoe
CKpemuBaHue, «LluTonornyeckue OCHOBBI JUTHOPUIHOTO CKPEIMBaHusy, «Melio3y, «B3anMopeiicTere
aJUIeNIbHBIX TE€HOB», «['eHeThueckue KapThl pacTeHHM, *KUBOTHBIX M 4YeloBeKa», «['eHeTHKa mojay,
«3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUICHHOTO C MoJoM», «KapHOTHUIBI 4YeloBeKa U KUBOTHBIXY,
«Buner w3mMeHuHBOCTHY, «MoauduKaoHHass HW3MEHYMBOCTHY, «HacnenoBanue pesyc-akropay,
«I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDY.

OO6opynoBanme:  MOACNH-alIUIMKanuu  «MoHOTHOpUAHOE  CKpemmBaHue», «HemomHnoe
TOMUHUpOBaHHE», «JlurmbpumHoe ckpemuBanme», «llepekpéct XpoMocom», MHUKPOCKON |
Mukpornpenapat «/lpo3zodunay (HopMa, MyTaiui (GOpMbl KPbUILEB U OKPAacKH Teja), repbapuii «I'opox
ITIOCEBHOI».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHwe pe3ysbTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBAHUS Y IPO30QHIIBI HA TOTOBBIX MUKPOTIpENapaTrax».

JlaboparopHast pabora Ne 6. «M3ydeHne MOIU(PUKAIMOHHON HM3MEHYHMBOCTH, IOCTPOCHHE
BapUAIIMOHHOTO Psifia U BapUALlMOHHOW KPUBOI».



JlaGoparophast pabota Ne 7. «AHanu3 MyTaluid y Apo30¢ sl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBieHHE U aHAINU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M TIIpolecc. 3apoKIEHHE CeJleKIMH W jaoMmecTHkauud. Yuenue H. WM.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W  MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, OpPOJa, LITAMM.

CoBpeMeHHBIE METOJIBI CeNeKIMA. MaccoBbI M MHAUBUIYaTbHBIH OTOOPHI B CEJIEKIIMN PACTEHUI
u KUBOTHBIX. OueHKa dKcTepbepa. BIM3KopoICTBEHHOE CKpellMBaHWE — MHOPWUAMHT. UwncTas TUHHA.
CkpemnBaHue 4YUCTHIX JHHUE. ['eTeposuc, mnu rubpuaHas cuina. HepoAcTBeHHOE CKpeUIMBaHUE —
ayrOpuauar. OtpanéHnas ruOpuansanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJy4deHHUE
MOJIMIUIONI0B. JlOCTHKEHNS CENEKIIMH PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonornss Kkak oOTpacnb NPOU3BOJACTBA. ['€HHas WHXKEHepHs. OTambl CO3/JaHUA
pexomOuHanTHoM [IHK u TpaHncrenuoix opranuzmoB. Kierounas wmxeHnepus. KieTrouyHble KyJbTYpBI.
MuKpoKkJIOHaIbHOE pa3MHOKEHHe pacTeHuit. Knonuposanue BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJOTHYeCKHue W dThdeckue npobiembl. MO — reHerndecku
MOJIU(QHUIMPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. 1. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxemsl: KapTa «LIeHTpBI MPOUCXOKIEHNUST U MHOTOOOpa3usi KyJIbTYPHBIX PaCTCHHN,
«IToponel mOMaIIHUX >KUBOTHBIX», «CopTa KyJNbTypHBIX pacTeHuit», «OTmanéHHas THOpUAM3AILUY,
«Pabotel axagemuka M. @. Hsanosay, «Ilomumiongus», «OObEKTbI OHOTEXHOIOTHN», «KIleTOUHBIE
KyJIbTYpPbI U KIIOHHpOBaHUEY, « KOHCTpyHpoBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKH TUIOZOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYypHBIX COPTOB PacTECHHIH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTCHUY.

JlaGopaTopHble U MPaKTHYeCKHe PadOTHhI:

Okckypeusi «OCHOBHbIE METOABI W JOCTHKEHUS CENIeKIUM pAcTeHHWH M IKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUINIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHASE OMOJIOTHSI.

[Ipenmochulky BO3HUKHOBEHHUS 3BOJIOIMOHHONW TEOPWUH. DBOIIOIMOHHAS TEOpPHUS U €€ MecTo B
Ouosorun. BiusHre SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenscTBa HBOMONKHU. llaneoHTONOTHYECKHe: TIOCIEI0BATETbHOCTh TOSBICHUS BUIOB B
MAJIEOHTOJIOTMUECKOM JIETOITMCH, TiepeXxoanble (opMbl. broreorpaduieckne: cXoCTBO U paznuine payH
1 GIIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYEeCKHe: CXOJICTBA M pasyinuusg HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENFHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, AHAJIOTUYHBIEC, PYJUMEHTApHBIE OpIaHbl, ATaBU3MBI.
MonekynspHO-OMOXMMHYECKHE:  CXOJACTBO  MEXaHHU3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYeCcKUX MyTeH y BCEX OPraHn3MOB.

OomroronHas teopusi Y. Hapsuna. [Ipenmnochuiki BOZHMKHOBEHHS JapBHHW3MA. JIBKyiue
CHJIBI JBONIONMK BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHUYEHHOCTH PECYPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0OCHOBHBIE MOTOKEHUSI.

MuxkposBomonus. [omynsius Kkak eAnHALA BUAA U SBOTIOIHH.

Jewkymue cuibl (QakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTallMOHHBIH TIporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsiioHHbIe BOJHBI | Apeiid renos. M3onsims U Murpanms.

EcTecTBeHHBII 0TOOP — HANIPABILIONTHI (hakToOp IBOIOITUH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTs OPraHU3MOB Kak pe3yibTaT 3Bojronuu. Ilpumepsl mpucmnocoOieHuit y
Opranu3mMoB. ApoMop$ 036l ¥ UANOATATITAIIHY.

Bung wu BumooOpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpauueckoe, 3KOJIOrN4ecKoe.

Makpossomonusi.  Dopmbl  3BoNIONMH:  GUIETHYECKAs, UBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOJIOLHY.

IIpoucxoxaeHue OT HeCHEeIUATU3UPOBaHHBIX MpenkoB. IIporpeccupyromas crenuamtu3anus.
AnanTuBHas paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [dapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer n cxembl: «Pa3BUTHE OpraHMYeckoro Mupa Ha 3emie», «3apOXbIlIH MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OopbOBI 3a cyliecTBOBaHWE», «EcTecTBeHHBI O0TOODPY,
«MHoroo0Opa3ue copTOB  pacTeHHit», «MHoOrooOpasue MOpPOJ  KHUBOTHBIX»,  «llomymsunmy,
«MyTanoHHass U3MEHUYMBOCTB», «ApoMopdosb», «Mnuoagantanuny, «OOmas aercHepanusy,
«/Bmwxkymme cuibl dBoMIONMUY, «Kapra-cxema wmapumipyra mytemectBust Y. [lapsuHa», «Bopwba 3a
cymectBoBanue», «lIpucnocobieHHOCTs  opraHu3amMoB», «leorpaduueckoe  BHAOOOpa3OBAHHUEY,
«OK0J0THYECKOE BUI000Pa30BAHUEY .

O0bopynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0OD IJIOJI0OB U CEMSIH,
koyuteknust «[Ipumepsl 3alIMTHBIX MPUCIIOCOONIEHUH y KUBOTHBIX», MOAeNb «OCHOBHBIC HAIPABICHUS
IBOJIOLMNY, 00bEMHAA MoAeNb « CTPOCHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduueckas kapra mupa, KowieKuus «PopMbl COXpPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mogmens anmmkanusa —«llepekpéct xXpomocom», BiaxHble IpenapaTsl «Pas3Butne
HacekoMoro», «Pa3Butue Jarymkn», Mukpornpenapat «Jpozoduna» (Hopma, MyTauun HOpMbl KPHIILEB
Y OKpPAacCKH Tela).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophas padota Ne 2. «OnucaHue NpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnKkHOBeHHMe H pa3BUTHE KU3HH Ha 3em.Ie.

JloHay4HBIE TPeCTaBIECHUS O 3apOKACHNH KU3HU. HaydHble rUNIOTE3bI BOSBHUKHOBEHUS JKU3HH Ha
3emiie: abroreHes M MaHCIepMHus. XUMUYecKas HBOTIONUs. AOMOTeHHBIH CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMHUECKOHN 3BoroNK. HadanpHele sTamnsl
oumonoruueckoit sBomoruu. ['mmoresa PHK-mmpa. ®dopmupoBaHne wmeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBrle kieTknm M ux sBomonus. POpMHUPOBAHUE OCHOBHBIX TIPYIII
JKUBBIX OPTaHU3MOB.

Pa3BuTne xu3HM Ha 3emie 1o 3paM U nepuogam. Karapxei. Apxelickas U MpoTEepO30ICKas 3pbl.
[laneosolickast »spa u €€ mnepHonbl: KeMOPHHCKHH, OpIOBUKCKHH, CHIIypUHCKHH, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Meso3olickas 3pa u €€ nNepuo/ibl: TPUACOBBIN, IOPCKUNA, METOBOM.

Kaiino3zoiickast apa u €€ nepuobl: NajeoreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucTHKa KIMMaTa W TEOJIOTWYeCKHX ImporeccoB. (OCHOBHBIE 5Tambl  SBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl Y pacTeHWH M KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPaHUE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYTITbI
OpTaHU3MOB.

OBOJIONMS YeJIoBeKa. AHTPONOJIOTHS Kak HayKa. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpororene3a. CXOICTBa W Pa3NIWYMsl YEIOBEKA M JKWBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJI0BeKa.



JBwxkymme cuisl (pakTopbl) aHTpororeHe3a. HaciencTBeHHas M3MEHUYHMBOCTh M €CTECTBEHHBIH
ot6op. OOIIecTBEHHBIH 00pa3 )KU3HHU, U3TOTOBJICHNUE OPYAUH TPYAa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH SBOJIIOIIMM YEJIOBEKa: aBCTpalonUTeKH, HenoBek ymensid, Uenmosek
npsaMmoxoasumi, YenoBexk HeaHaepranbckui, YenoBek pasyMmHblil. Haxoaku MCKOMaembIX OCTaTKOB,
BpEMsI CYIIECTBOBaHMsI, 00JIACTDh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

Yenoseueckne pacbl. OCHOBHBIE OOJBINIUE pachl: eBporeouHas (eBpa3uiickas), Herpo-
aBCTpAJIOUIHAS (3xBaTopuanbHasi), MOHTOJIONTHAsI (a3maTcko-aMepuKaHCKas). YepTsl
MPUCTIOCOOIEHHOCTH TIPEICTABUTENICH YeNOBEYECKHX pac K YCIOBHSIM CYLIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsr: @. Pequ, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuuer n cxemsl: «Bo3znukHOBeHHe COJIHEUHOH CHCTEMBI», «Pa3BUTHE OpPraHMYecKOro MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «IIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHuyueckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepPT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJNIOTMYECKHX HAaXOAOK MPEAKOB COBPEMEHHOTO YEIOBEKay,
«/lpeBHelue moaw», «/IpesHue moany», «Ilepebie cOBpeMEHHBIE 0N, «HeI0BEUeCKUE PachD».

Ob6opynoBanune: Myisoku «lIporcxoxaeHne deaoBekay (OHOCTBI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJepTalblia, KPOMaHBOHIIA), CJCTIKA WIIM H300paKeHH KAMEHHBIX OpYyIUi MepBOOBITHOTO YEIOBEKa
(xamHH-"YOMIIEPHI, pyOnia, ckpebia), reoxpoHoaornyeckasi Tabiauna, Komekus «PopMbl cOXpaHHOCTH
HCKOIIaeMBbIX XUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MPaKTHYeCKHe PadOThI:

[IpakTrueckas pabora Ne 1. «/3ydeHHe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUTEKIIHSTX.

OKCKypcusi «DBOJIOIUS OPraHMYecKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIH WIIN
KpaeBeTUeCKUH My3el).

Tema 3. OpranuszMsl 1 OKpy:Kaouias cpeaa.

OKOJIOTHS Kak Hayka. 3ajaud M pa3fellbl SKOJOTHH. MeTOIbl JKOJIOTHMYECKHUX HCCIIeIOBaHUH.
DKOJIOTUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 00MTaHWSI OPraHU3MOB: BOJIHAS, HA36MHO-BO3/yIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorndeckre  Qaktoppl. Kiaccudukamuss SKOIOTHYeCKHX  (akTOpoB: aOMOTHUYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. [[elicTBre HKOIOTnYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBL: CBET, TemIepaTypa, BiIaxHOcTb. Dortomepuonmusm. [Ipucmocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKHUX (PAaKTOPOB. bHOIOTHYEeCKHE PUTMEI.

buorndeckne dakropbl. Bumsl OHOTHYECKMX B3aWMOJEWCTBUI: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, Koomepamus, MyTyaau3M, KOMMEHcCaIM3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCcTBO). AMEHcanu3M, HeWTpanmu3M. 3HaueHHe OHOTHYECKHWX B3aUMOJICHCTBUM IS
CYIIIECTBOBAHHUSI OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MOMyJsiuuid. OCHOBHBIE MMOKA3aTENH MOMYJISIMNA: YUCIEHHOCTB,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpalysl. JMHaMHMKa YHUCIEHHOCTH MOIMYJIALUN U €€
PETYISAIHA.

JdemoHcTpanuu:

IToptpetsr: A. I'ymbonbar, K. @. Pynee, 3. ['ekkens.

Tabmumsr m cxemsl: kapra «lIpupomnpie 30HBI 3emun», «Cpeasl OOWTaHHS OpPTaHU3MOBY,
«®Doronepronnzmy, «llonmynsinuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSIHMH HH(DY30pHU-
Tyenbkuy, «[IumeBbie nenm.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTEHHUM M3 Pa3HBIX MECT
o0WTaHUS.

JlaGopaTtopHas pabota Ne 4. « BnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

IIpaktuueckas padora Ne 2. «I1oacuéT MIOTHOCTH MOMYJISALNN Pa3HBIX BUIOB PACTCHUI.



Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBas, MPOCTPaHCTBEHHAs,
Tpoduueckas (numesas). Bugsi-nomunanTtel. CBs3u B OMOLIEHO3E.

Okonoruueckue cucTtembl (9kocuctembl). lloHsTme 00 23KocuctemMe U OMOTreOlEHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHI JKOCHCTEMBI: IMPOAYIIEHTHl, KOHCYMEHTBI, PedyleHTh. KpyroBopot
BEIICCTB M MOTOK DHEPrHMH B dKocucTeMe. Tpoduueckue (MUILIEBBIE) YPOBHU DKOCHUCTEMBI. lluieBblie
uenu u cetd. OCHOBHBIE MMOKAa3aTeIH SKOCHCTEMBI: OMoMacca, MpOLyKIHsA. JKOJIOTHUYECKUE MUPAMUJIBL:
NPOAYKIMH, YUCICHHOCTH, OroMacchl. CBOHCTBA 3KOCHCTEM: YCTOMYHBOCTD, CAMOPETYJISIIHSA, Pa3BUTHE.
Cykueccus.

[lpupoaHble SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  HKOCHUCTEMBL. ATpPO3KOCHUCTEMBI.  YpOoskocucTembl. buonormueckoe u
XO3HCTBEHHOE 3HAUCHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

buopasHooOpasue kak ¢axTop ycToiumBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. . Bepnanackoro o Ouocdepe. ['panunpl, coctaB U cTpykTypa Ouochepsl. JXKupoe
BeniecTBO W ero (QyHkiuu. OcobeHHOCTH OHochepbl Kak TI00aJIbHOW 3KOCHUCTEMBI. J[MHaAMUUYecKoe
paBHOBecHe 1 oOpaTHast CBsI3b B Ouocdepe.

KpyroBopoTs! BelIecTB ¥ OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouocepbl. OCHOBHBIE OMOMBI CYIIIH.,

UYenmoseuecTBO B Oumocdepe 3emmu. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe. [mobampHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U denoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroitunBoct O6uoceppl. OCHOBa pPalMOHAIBHOTO YIPABIECHUS NPUPOAHBIMH pecypcaMH M HX
ucnosb3oBanue. JlocTikeHns: ONOIOruy U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

Iloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer n cxemsl: «[lumessie nenn», «buomeHo3: cocraB u cTpykrypa», «lIpupoansie
coobmiectBay, «llenu mutanus», «IKoIoruyeckas nupamuga», «buocdepa m genoBek», «IKocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro neca», «buorneHo3 BomoéMay, «ArpoueHos»,
«IIpumepHbIE aHTPONOreHHbIE BO3ACHCTBHA Ha NPHUPOLY», «BaxHelmne HCTOYHMKM 3arps3HEHUS
BO3/1yXa U IPyHTOBBIX BOI», «IlouBa — BaxHelmas cocrapisomas onochepb», «DakTopsl Jerpagauun
nouB», «llapHukoBBI 3PdexT», «DaKTOphl PaaANOAKTUBHOIO 3arpsi3HeHHs Ouocdepb», «OOmas
CTpyKTypa Ouocdeps», «Pacmpoctpanenue xu3zHu B Ouochepe», «O30HOBBII 3KpaH Onocheps,
«Kpyrosoport yriepona B Ouocdepe», «Kpyroopor a3orta B npupoze».

Ob6opynoBanue: Mojenp-ammumkanus «Tunuudbsle OHONEHO3BD», Tepbapuil  «PacturenbHble
coobmiecTBay, koekuuu «buonenos», «Bpemurenn BakHEHIIMX CEIBCKOXO3SHCTBEHHBIX KYJBTYDPY,
repbapuy M KOJUIEKUIUH PACTEHUIl M KMBOTHBIX, NPUHAIUIEKALINE K Pa3sHBIM HKOJOTMYECKUM TpyINIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
’KHUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3ylbTaTaM OCBOCHHUS 00YYarOIIUMHUCS
IpOrpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType THYHOCTHBIX pPe3yJIbTaTOB OCBOEHU MpeaMeTa «buosorusy BbIIEIEHbI ClenyIone
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HAJTMUYUEe MOTHBALUHN K 00yueHHI0 OMOJIOTHHY,
LeNICHANpPaBICHHOE Pa3BUTHE BHYTPEHHHX YOEXAEHHH JHYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U
WCTOPUYECKUX TPaIWLHMN pa3BUTHsI OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI
PYKOBOJCTBOBAaTbCSI B CBOEH JIEATENIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKaMHM, MPHUCYIIUMU
cUcTeMe OHMOJIOTUYECKOTO0 O0pa30BaHWs, HAIUYME HKOJOTHMYECKOTO IPABOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTb LIETH U CTPOUTD KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MpeaMeTa « bHonorus» MoCTUraroTcs B €AMHCTBE y4eOHOU U
BOCIIMTATENbHOMN JIE€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, TPUHITHIMA B OOIIECTBE MpaBHJIaMU U
HOpPMaMH TIOBEICHUS M CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3ULUM JUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPaBOHOPSIKY,
YeIIOBEKY TPY/a U CTapIieMy TOKOJISHHIO, B3AUMHOTO YBaKEHHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HacjleWI0 W TPaJuLMsIM MHOTOHAalMOHANIbHOro Hapona Poccuiickoit ®enepanuu, npupone u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3yNbTaThl OCBOEHHS YydeOHOro mpenMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CIIOCOOHOCTH O0YUarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HIIAEH
JUYHOCTH, CHCTEMOW  IEHHOCTHBIX  OpWEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKISHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHue KU3HEHHOTO
ONbITa W OMNbITA ACATEIIBHOCTH B IPOLECCE pPEAM3allMd OCHOBHBIX HAIPABIECHUNW BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaIaHCKOro BOCIUTAHUS:

c(hOpMHPOBaHHOCTh TPAKIAHCKOW TO3WIMK OOYYAroIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB ¥ 00s13aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHONH TBOPYECKOW JEATENPHOCTH TpPH CO3JAaHHHA YYEOHBIX TMPOEKTOB,
pelIeHn y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHON
YKU3HH U OOBACHSTSH €€;

YMEHUE YYHUTHIBaTh B CBOMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO B3aUMOAEHCTBHSA
Tro/iel ¢ pa3HbIMU YOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU M COITUAITEHBIM MTOJIOKECHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B ITPOIECCE COBMECTHOTO BBIIOJIHEHHS YUEOHBIX, T03HABATEILHBIX
U WCCIIEIOBATENbCKUX 3aJ1a4, YBa)KHTEIHHOTO OTHOIIEHHWS K MHEHHWIO OIMOHEHTOB MpPU O0CYXICHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JIEATENbHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBaHHOCTh POCCUICKON TPaXkTaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, Top/I0CTH 3a CBOM Kpai, cBoto PoanHy, CBOH A3bIK U
KYJIbTYpY, POILIJIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILUEHUE K IPUPOAHOMY HACJIECOUI0O W INaMATHUKAM MPUPOIbI, TOCTHXKECHHSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJOTUSX, TPYIE;



CIOCOOHOCTh OLICHMBAaTh BKJIaJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3HaYeHUs OMOJIOTHH B MO3HAHUHM 3aKOHOB NPHUPOJBI, B KU3HHM YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yOe:xIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUICKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHUS;

CIOCOOHOCTh OLIGHUBATH CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KM3HM B COOTBETCTBHHU C TPAAULUAMU HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

JCTETUYECKOE OTHOLICHHE K MHPY, BKIIOYAs JCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJAaX HMCKYCCTBa, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKO JINUHOCTH;

5) ¢uznyeckoro BocnUTaHUS, (POPMHUPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMAaHUE W pealn3alus 37J0pOBOro M 0e30macHOTO o0pasza XKHU3HH (30pOBOE NHTaHWE,
CcOOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHATHH W OTIBIXa,
perymnspHas (pu3nueckas akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3MYECKOMY U IICHXUYECKOMY 3/I0POBBIO;

MMOHUMaHWe TEHHOCTH TPAaBWJI WHIUBUAYATHHOTO U KOJJIEKTUBHOT'O O€30TaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAFOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATHUS BPEIHBIX TPUBBIYEK (YHNOTPEOJCHUs aJKOTOII,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOIr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOIr00ue;

TOTOBHOCTh K aKTHBHOH JNEATENBHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh MHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITETTLHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATBFHONW NIEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIe mpodeccuu U peaaTu30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHUYECKH 1eJIECO00pa3HOe OTHOIIEHHE K NPUPOJE KaK UCTOYHMKY >KU3HH Ha 3emiie, OCHOBE
€€ CyLIECTBOBaHUS;

MOBBIIIICHUE YPOBHS SKOJIOTUYECKOW KYNbTYphl: MPHUOOPETEHNE ONBITA IIAHUPOBAHHS MTOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX TIOCIEICTBHUH IS OKPYIKAIOIIEH CPebl;

OCO3HaHME III00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS;

CIOCOOHOCTh HCIIONIB30BATh MPHOOpETaeMble MPU HM3yYeHHH OWOJOTMH 3HAHWS W YMEHHUS MpH
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHUII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJOB,
3KOCHCTEM, OroChephl);

AKTHUBHOE HEIIPUSITUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH MPUPOJHOW cpene, yMEHue
MIPOTHO3UPOBATh HEOJIArONpPUATHBIE OSKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEUCTBUN U
MPeIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPbI, OTBITA IEATEILHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHS  DPYKOBOJACTBOBAaTbCS HMH B  II03HABaTEJILHOM,
KOMMYHHKAaTHUBHOW M COLMAJbHOM MpakTHKE, TOTOBHOCTH K YYacTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKHd U OOIIECTBEHHOW MPakTHKH, OCHOBAHHOTO HA AMAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPBI Kak CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOABMH M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHHA e€ poiau B (OPMHUPOBAHHUU
PalMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE IPUPOJIBI, YEIOBEKAa M OOLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npobJeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKIAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJII COBPEMEHHOM ITUBMIIM3ALUU: O0CCIICYCHHST HOBOT'O
YPOBHA pa3BuTusd MCIUIUMHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCOGHI)IX peuiaTtb
pecypcHbIe TIPOOJIEMBl Pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTEeH BBIXOJA U3 TI00ATBHBIX HKOJIOTHYECKHX
npobjeM ¥ oOecredeHus] Mepexona K YCTOMYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHUIO
MPUPOJHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYECHUM OHOJOTMYECKUX 3HAHWW B IEISX IOBBIIICHUS OOIIeH
KyJIbTYpBI, €CTECTBCHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOydaronuxcs, GopMUPYeMOH PH U3ydeHUH OHOJIOTH;

NOHMMaHKE CYITHOCTH METOJOB O3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJNIb30BaTh TONydaeMble 3HAHMS JUIS aHaiW3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JenaTh 00OCHOBAHHbBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(aKTOB M MMEIOLIMXCS TAHHBIX C [EJIBIO MTOTYYEHHS JIOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUISl PEHIeHHs NpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAyYHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUIYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJyYSHUIO HOBBIX 3HAaHHH 110 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU.

METAHNPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbBIE pe3ybTaThl OCBOCHHS YU4EeOHOTO TpeaMeTa « BHONIoTHsh BKIIIOYAIOT: 3HAYUMbBIC
Uis  GOPMHPOBAHHMS  MHPOBO33PEHUST  OOYYAIOUIMXCSl  MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHayYHbIC TOHATHUS, OTPAXKAIONIME IEIOCTHOCTh HAyYHOH KapTHUHBI MHpa W CIEIU(HUKY METOJIOB
MO3HAHMS, WUCIOJB3yEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SBJICHHE, MPOIECcC, CHCTEMA,
Hay4yHBIA (DaKT, TPHUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeNOBaHWE, HaOJIoJeHNE,
W3MEpeHHne, OJKCIEPUMEHT | [pYTHX), YHHUBEpcalbHble YydeOHble JeiicTBHA (ITO3HABaTENbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIUOHAEHONW TPaMOTHOCTH
M COLMAIbHON KOMIIETEHIMH OO0YYaroIIMXCs, CIIOCOOHOCTh OOYYaroImIMXCS HCIOB30BaTh OCBOCHHBIE
MEXUCIUILITHHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W YHHBEpCalbHble YyueOHbIE JCHWCTBHUS B
II03HABATEJIBHON U COLMATIbHON ITPAKTUKE.

MerTamnpenMeTHble pe3yJIbTaThl OCBOCHUS TPOTPAMMBI CPEIHEro OO0IEero 0O0pa3oBaHUs JIOJKHEI
OTpaXkaTh:

OBiiaieHle YHUBEPCATBLHBIME Y4eOHBIMYU MO3HABATEILHBIMH AeCTBHAMU:

1) 6azoBble JOrHYecKUe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYyITMPOBATh M aKTyaIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHauu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaUU, 0000IIeHNUs), PACKPBIBATE CMBICII OHOJIOTHYECKUX MOHATHH (BBIACTSTH HX
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATEIILHOCTH, 3a/aBas mapamMeTpbl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCHUTH
pe3ybTaThl AEATEILHOCTH C IOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHUECKUE TTOHATHS JJ1s1 OOBSCHEHHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTUYECKHE PACCYXAeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TMPEICTAaBICHUS CYILIECTBEHHBIX CBsI3eH W
OTHOLICHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a Takke TMPOTHBOPEUHH pasHOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pEHICHUS TPOONEeMBbl ¢ Y4ETOM aHaln3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JISTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEISM, OIICHUBATD
PHCKH TIOCIEIICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTh ¥  BBIIOJNHATH pabOTy B  YCJIOBUSIX peajbHOTO, BUPTYyadbHOTO H
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHHE TIPU PEILICHUU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCJIEIOBATEILCKIE A CTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY MOMCKY METOJOB PEIICHHUS
NPaKTHYECKUX 3a]a4, IPUMEHEHHUIO Pa3IIMYHbIX METOIOB O3HAHUS,

UCIIONIb30BaTh  PA3NIMYHbIE BUABI JESATENFHOCTH MO MOJNYYEHHWIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaIy, MPeodpa30BaHUIO0 U MPUMEHEHHIO B y4eOHBIX CHTYaIHsAX, B TOM YHCIIE IPH CO3IaHUU
y4eOHBIX ¥ COLHATBHBIX TIPOSKTOB;

(dopMupoBaTh HAy4YHBIH TUI MBIIUICHHS, BJIAJEeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTH U (pOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJH3UPOBATh 3ajady, BBIIBHIATh THIIOTE3Y €&
pelIeHys, HaXOAWTh APrYMEHTHI IS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHMH, 3a7aBaTh MapamMeTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJ€ PELICHUs 3aadd Pe3yJbTaThl, KPUTUUECKH OLEHUBATh MX
JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OLICHUBATh IPHOOPETEHHBII OIIBIT;

OCYLIECTBIISTH IIEJICHATIPABICHHBI ITOWCK TIEPEeHOCa CPEACTB M CHOCOOOB JEWCTBHSA B
npodecCHOHAIBHYIO CPeay;

YMETh IEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO U MIPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeif;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJIBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) pa6ota ¢ undopmanueii:

OPUECHTUPOBATLCS B Pa3IMYHBIX UCTOYHHKAX HH(pOpMaNWu (TeKcTe yuyeOHOro MmocoOus, Hay4YHO-
TIOITYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITLIOTEPHBIX 0a3axX JaHHbBIX, B
WuTepHere), aHanmu3upoBaTh WHOOPMAIMIO PA3IUYHBIX BHJOB U (GOPM NpEACTABICHHS, KPUTUYCCKU
OIIEHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEYNBOCT;

(bopMyIHpOBaTh 3aMPOCHl H IPUMEHSThH Pa3IMYHbIE METOBI IIPH MTOUCKE ¥ 0TOOPE OHOIOTHYECKON
uH(OpMaIH, HEOOXOAUMOH IS BBINOTHEHNS yIeOHBIX 3a71a4;



npuoOpeTaTh  ONBIT  WCHONB30BaHHA  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPIIECHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHUMAIBHYI0 (OpMY HpeAcTaBlieHHs OMOJOrmyeckoil mapopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onojornyeckoil HHpopMaue:
NPUMEHATh XUMHUYECKUE, PU3NUECKUE U MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (popMysibl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIOIb30BaTh U IPe0Opa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWHU, HHHOPMALMOHHONW 0E€30MacHOCTH
JMYHOCTH.

OsJiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€iCTBUAMU:

1) odmenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBAaTh B JHAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBITIOJHEHUS MpeJiaraeMoi 3aJauy, yUUThIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUMA
JPYTUX YYaCTHUKOB AMAIOTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTyallMd, yMeTh CMATYaThb KOH(IUKTBL M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOocoOaMH OOILICHUS W B3aWMOJCHCTBUS, MMOHUMATh HAMEPEHHS IPYTUX
TIo/IeH, MPOSIBIATE YBAKUTEIBFHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmynrpoBath
CBOU BO3PaKECHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOKO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMaHIHON 1 MHAMBUIYaIbHOM pabOThl IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBHIX  (HOpM
B3aUMOJICHCTBUSI IIPH PELICHNH yueOHOW 3a1a4H;

BBIOMpAaTh TEMAaTUKy W METOAbl COBMECTHBIX MACHCTBUH C y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIeHa KOJIJIEKTHBA,;

NPUHUMATH LIEJM COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIDKEHHIO: COCTAaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ YYETOM MHEHUH YYaCTHHKOB,
00CyXaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIGHMBATh KaueCTBO CBOErO BKJIa/Ja M KaXKAOTO y4YacTHHKA KOMaHAbl B OOLIMH pe3yibTaT MO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WUAEH C IO3MLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATErMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISBIICHHS MPOOJEM W UX PEHICHUS B KU3HEHHBIX H
Y4eOHBIX CUTYaITUSIX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWH IENIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYIKAaxX IO OTHONIGHWIO K JKUBOW MPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIHHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEIBHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTh H
(bopmyupoBaTh COOCTBEHHBIE 3a/1a9d B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacuIMpsTh paMKU y4eOHOI'o IIpeIMeTa Ha OCHOBE JIMYHBIX NPEIOYTEHUIA;



JeNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYIUIIMHU B PA3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJeTh HaBBIKAMH I03HABATENILHOW pe(IeKCMU KaK OCO3HAHHSA COBEPIIACMBIX JEHCTBUH H
MBICIUTENIFHBIX TIPOLECCOB, MX PE3YJbTATOB M OCHOBAaHHWM, HCHONB30BaThb NMPHUEMBI peduieKCHU s
OLICHKW CHUTYaIlUH, BBIOOPa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIECHMS [10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAJIN3€E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE e U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAIU3€E PE3YJIBTATOB ACSITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHMMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

IPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ymbraTtel ocBoeHUs mporpammbl COO mo Owomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienududeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUII 1O OCBOEHHMIO, WMHTEPHpPETalMHd W MpeoOpa3oBaHHUIO 3HAHWH, BUABl AEATENBHOCTH IIO
MOJYYECHUIO HOBOTO 3HAHUS W NPHMEHEHHIO 3HAHWH B PA3IUYHBIX y4YeOHBIX CHUTyalUsX, a TaKKe B
peaNbHBIX KM3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Owosormeil. B mporpaMme mpenmeTHble pe3yibTaThl
NPEeACTaBJIEHBI IO rojiaM 00yUYeHHS.

IlpeameTrHble pe3ysibTaThl OCBOeHHUsS ydeOHoro mnpeamera «buonorus;»y ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJIM OHOJOrMM B CHCTEME HAYYHOTO 3HAHHUSA
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHN COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33pPEHHS, O BKJIAZE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHWH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA AJIsl PEILICHNs] )KU3HEHHbIX 3a/1a4;

YMEHHE PACKphIBaTh COJEPKaHWE OHMOJIOTMYECKUX TEPMHUHOB W MOHATHH: >KU3Hb, KIIETKA,
opranm3M, Meta0onu3M (OOMEH BEIIeCTB W IMPEeBpallleHHe SHEPruH), TOMeocTa3 (CaMOperyIIsIus),
YpOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOM3BEIEHHE (PENpOIyKIHs), HACIEACTBEHHOCTD,
MU3MEHYUBOCTH, POCT U Pa3BUTHE;

yMEHHE H3J1araTth OMOJIOTHYecKre TeOpHH (KJIETOYHAS, XPOMOCOMHAsA, MyTallMOHHAs, [IEHTPaIbHAS
JorMa MoJIeKyJsipHoi Ouosioruu), 3akonsl (I. Mengensi, T. Moprana, H. 1. BaBunosa) u yuenus (o
[EHTpaX MHOTOOOpa3Wsi W TPOUCXOXKIEHUS KyJIbTypHBIX pacteHuii H. VM. BasuioBa), ompenensits
TPaHUIIBI UX IPIMEHUMOCTH K )KHBBIM CHCTEMAM;

yMEHHE BJaJleTh METOJIaMH HAayYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHHE M OMHCAHWE JKHUBBIX
CHCTEM, TIPOIECCOB M ABJIEHHI, OpraHM3alusg ¥ TPOBEJIEHHE OHOJOTHYECKOr0 OSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIy HCCIETyeMbIMH BETHYMHAMH, OOBSICHEHHE
MOJTyYEeHHBIX Pe3yJbTaTOB, HCIOJIB30BAaHHBIX HAYYHBIX TMOHITHHA, TEOPUH M 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHHH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE TNPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M JYyKapHuoT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHMW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpeBpalleHns] JHEPTUM B KIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO ¥ DJHEPreTHYEcCKOro OOMEeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOI0TBOPEHHS, PA3MHOXKEHHUS1, UHIUBUYAJILHOI'O Pa3BUTHUs OpraHu3Ma
(oHTOTCHE3);



YMEHHUE NPUMEHATH NOTYYCeHHbIC 3HAHUA I OOBSICHEHUs] OMOJIOTMUECKUX MPOLIECCOB U SBJICHUH,
JUTSL IPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOUIMX JIOJIEH, COONMIOAEHHs HOPM TPaMOTHOTO IOBEJICHHS B
OKpy’Kalollle MpUPOAHOW cpene, TMOHUMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHHUS — JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS,;

YMEHHE pelarh 3JeMEHTApHbIEe TeHEeTHYESCKHE 3a/1a4d Ha MOHO- U JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJHATH JIA0OPAaTOPHBIE W MpaKTUUecKue paboThl, coOM0aaTh MpaBuia npu padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HH(OpMAINI0  OHOIOTMYECKOTO
coJepyKaHusl, BKIIOYAIONIYIO IICEBAOHAYYHbIE 3HAHUS W3 Pa3iIMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOI
MHQOPMaIUK, HAYYHO-TIOMYJISIPHbIE MaTephalibl), STUUYECKUE aCleKThl COBPEMEHHBIX HCCIICIOBAHHH B
OnosIoruy, MeTUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIC NMMChbMEHHBIC U YCTHBIC COOOIICHHMs, 0000IIas ONOJIOTHIECKYIO
WHQOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBINA anmapaT OHOJIOTHH.

[MpeameTHble pe3ynbTaThl OCBOeHUs ydyeOHoro mpeamera «buomorust»y ¢ I1 knacce NOMKHBI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MeCTe M pOJdM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUS
€CTEeCTBEHHBIX HayK, B (DOPMUpPOBAHWUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAyYHOTO
MHPOBO33pPEHUS, O BKJIAAE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OHMOIOTOB B pa3BUTHE OMOJIOIHWH,
(GYHKIHMOHAIBHON TPaMOTHOCTH YeJIOBEKa AJIsl PEILICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COACp)KAaHHE OHOJIOTMYECKUX TEPMHUHOB M IOHATHUN: BUA, TOIYJISALUS,
reHO(OH/I, SBONIONHS, ABIKYIIHME CHIBI ((haKTOPhI) DBOIIOIUH, IPUCIOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHKE, SKOJIOTHUECKUE (aKTOPbI, SKOCUCTEMA, IPOLYLIEHThI, KOHCYMEHTBI, PeIyLIEHTbI, LIeIH
MUTaHUs, YKOJIOTHYecKas nupamMuaa, OnoreoeHos, ouocdepa;

YMEHHUE H3JaraTb OHOJIOTMYecKue Teopuu (3BotonuoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMHK), 3aKOHBI M 3aKOHOMEpHOCTHU (3apofsimieBoro cxoacrsa K. M. Bapa, yepenoBanus
TJIaBHBIX HampasiieHUH u myTei 3Bomonun A. H. Ceseprosa, yuenus o ouocdepe B. U. Bepnanckoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOI'O IO3HAHUS B OMOJOrMH: HAOMIOAECHUE U ONHCAHUE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEJIMYHMHAMH, OOBSICHEHHUE
MOJYYEHHBIX PE3yJIbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIENIATh CYLIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTMYECKUX OOBEKTOB: BHUIOB,
HOIYJISIIMK, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHMS,
NPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUSI JKOJOrMYeCKHX (PaKTOpOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA JHEPTrHM B DKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUIECKUX ITUKIIOB B Orocdepe;

YMEHHUE TIPUMEHSATH TIOJTYYCHHbIC 3HAHHS [T OOBSICHEHUS] OMOJIOTHYECKHX MPOIIECCOB U SBJICHUH,
JUTS. TIPUHATHUSL TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKU3HU C IEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIIed TMPUPOTHOW cpele, TIOHUMaHHE HEOOXOMWMOCTH  HCIOJIB30BaHUS  JTOCTIDKCHHN
COBpPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAIBHOTO TIPUPOJIONIONIE30BAHNS;

YMEHHUE pelarh dJIeMeHTapHble OMOJOrHYeCKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUM B dKOCHCTeMax (LETH MUTaHHS);

yYMEHHE BBIIOJIHATDH J1a0OpaTOpHBIE U MPAaKTHYECKHe paboThl, COOMIONATh MpaBmiIa Ipu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYAOBAHHEM;



YMEHHE KPUTHYCCKH OICHUBATh W HHTEPIPETHPOBATh HHMOPMAIHIO  OHOIOTMYECKOTO
COJICPYKAHMS, BKJIIOYAIOIIYIO MICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
HHPOPMAIIMK, HAYyYHO-TIOMYJIAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHUYECKHUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIE COOOIICHMsI, 00001Iass ONOIOTHIECKYIO
HHPOPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne o/ P Kontpoabnbie  IIpakTudeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [IOK
1 b 2 0.5
MIOTOTHA felk Hayra https://m.edso00.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuoreka [{OK
3 X 8 1
HMHYECKUI COCTaB M CTPOCHUE KICTKH httos://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKHM3HEACATENBHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME U HHANBUAYAIBHOE pa3BUTHE 5 1 1 bubnnorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuoreka [{OK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
but6mmorexa [IOK
P 1
8 C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 BOIIOUHOHHAA BHOTOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MEl H OKpyRIOLas cpea > https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 0 9
Coo011ecTBa 1 3KOJIOTHYECKHE CUCTEMBbI https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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 IIVTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos Nlata JJ1eKTPOHHbBIE
Ne Tema oKa H3y4YeHHUd Ill/l(l)pOBbIe
w/n Yp Beero KoHTposibHbIE MpakTuyeckue 06pazoBaTeIbHbIE
PadoThI padoThI CCVDCEI
IUIaH akr pecyp
bubmuorexa [JOK
https://m.eds00.ru/863e
buosorus B cucreme Hayk 1 03.09 6122
https://m.edso00.ru/863e
632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1 bubnuorexa [IOK
«Vcnonb3oBaHue pa3IMUHbIX 1 0.5 10.09 https://m.edsoo.ru/863e
METOIOB IPU U3YUYEHUU 6122
OMOJOTHYECKHX 0O0BEKTOBY
buosiornueckue cuctemsl, MPOUECCHI bubmorexa HOK
> P 1 17.09 https://m.eds00.ru/863e
U UX U3y4YCHUE 6564
XUMHYECKU cocTaB KJIeTku. Boga u bubmorexa HOK
- P4 1 24.09 https://m.edso0.ru/863e
MHUHEPAIBHBIE COJIN
674e
bubmuorexa [JOK
Bbenxu. CoctaB u cTpoenue 0eKkoB 1 01.10 https://m.edsoo.ru/863e
6b72
®epMeHThl — OMOJIOTHYECKHE bubmmoreka [JOK
KaranuzaTtopsl. JlaGopaTopHas 1 0.5 08.10 https://m.eds00.ru/863e
paborta Ne 1 «M3yuenue 6b72



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

KaTaJIMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WM KaTalla3bl)»

bu6mmoreka [IOK
7 VYraeBospl. JInnuasr 15.10 https://m.eds00.ru/863e
6870
bu6mmoreka [IOK
8 Hyxkinennosbie kucinotel. ATO 22.10 https://m.edso00.ru/863e
6d5¢c
HcTopus 1 METOABI U3yUeHUS bubmorexa HOK
9 05.11 https://m.edsoo.ru/863e
kieTku. Kinerounas teopust
6e88
10 Knerka xak nenoctHas xxvuBas 1211 PO
cucTema
CtpoeHune 3yKapuoTUYECKOM KIETKH.
JlaboparopHas pabota Ne 2 Bu6mrorexa LOK
«3y4yeHune cTpoeHus KIETOK https://m.eds00.ru/863e
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 19.11 6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e
TOTOBBIX MUKpPOIIpENapaTax u ux 716¢
OTIUCAHUE»
bu6mmorexa [IOK
12 OOMeH BelecTB Wi METa00JIN3M 26.11 https://m.edso00.ru/863e
766¢
bu6mmorexa [IOK
13 ®otocuHTe3. XEMOCUHTE3 03.12 https://m.edsoo.ru/863e
7c98
14 OHepreTuyeckuii 0OMeH 10.12 bubmorexa HOK

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



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

JKu3HeHHbIN UK KIeTKU. [{enenue
kietku. Muro3. JlabopaTopHas

Taae

bu6mmoreka [IOK

15 pabota Ne 3 «HabmoneHue MuTo3a B 0.5 17.12 https://m.edsoo.ru/863e
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha 7dc4
TOTOBBIX MUKPOTIpEIapaTax»
bu6mmoreka [IOK
16 Brocnres Genka. Peakipis 24.12 https://m.eds00.ru/863e
MaTPUYHOTO CHHTE3a 796¢
bubmuorexa [JOK
17 Tpaucusmus — OnocunTe3 Oenka 14.01 https://m.edsoo.ru/863e
796e
Hexknerounsie hopMbl )KU3HH — bubmorexa LIOK
18 21.01 https://m.edso00.ru/863e
BUPYCHI 7540
bu6mmoreka [IOK
https://m.eds00.ru/863e
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB 28.01 81b6
https://m.eds00.ru/863e
83le
Meiio3. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. OII00TBOPEHHUE.
JlaGopatopHas pabota Ne 4 bubmorexa HOK
20 0.5 04.02 https://m.edso00.ru/863e
«/3yueHue CTpOCHHUS MOJIOBBIX 81b6
KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTax»
NunuBuayansHOE pa3BUTHE bubmorexa HOK
21 11.02 https://m.edso00.ru/863e

OpTraHnu3MOB

8436



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

Kontponbnas pabota

bubmuorexa [JOK

22 "BHOJIOTHYECKHE CUCTEMEI, 18.02 https://m.edso0.ru/863e
MPOLECCHl U UX U3yYeHHE" 7f4a
I'enernka — Hayka o bubmorexa HOK
23 4 25.02 https://m.edso00.ru/863e
HACJICICTBEHHOCTH ¥ M3MEHYHUBOCTH
86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS bubnnoreka [HOK
24 npu3HaKoB. MoHOruOpuaHOE 04.03 https://m.edso0.ru/863e
CKpEIMBAHKE 8878
JluruOpuiHoe ckpenuBaHue. 3aKOH bubnunoreka [JOK
25 HE3aBHCUMOI0 HACJICI0OBAHUS 11.03 https://m.edsoo.ru/863e
MPU3HAKOB 89a4
CueruieHHOe HacJIeI0BaHNE
npu3HakoB. JlabopaTtopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bubmorexa [JOK
26 j 4 pesy 0.5 18.03 https://m.edsoo.ru/863e
MOHOTUOPUAHOTO U AUTHOPUTHOTO 8¢60
CKpEIIUBaHUS Y APO30(HIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
T'enernka nona. Hacinenosanue bubmaorexa IJOK
27 ' 01.04 https://m.edso00.ru/863e
MPU3HAKOB, CLETIJICHHBIX C MTOJIOM
8c60
HN3menumBocTh. HenacieacTBeHHas
W3MEHYMBOCTh. JITabopaTopHas
abota Ne 6. Uzyuenue bubmorexa [JOK
28 p =0Ty . 0.5 08.04 https://m.edsoo.ru/863e
MO T (DUKAITMOHHOW N3MEHUYHUBOCTH, Sefe
MOCTPOCHUE BapHAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBON»
H U3MEHYUBOCTb. b K
29 acJeCTBEHHAs U3ME 0 05 15.04 nomoreka [{O

JlaGopatopHas pabora Ne 7.

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«Ananu3 MyTanui y 1po30¢uisl Ha
TFOTOBBIX MUKpOIIpEnapaTax»

8efe

bu6mmoreka [IOK
30 I'enernka yeaoBeka 1 22.04 https://m.eds00.ru/863e
8d78
CenekIus KaK HayKa ¥ TpoIecc . bubmuoreka [JOK
31 MeToabl U JOCTUXEHUS CEIEKIINT 1 29.04 https://m.eds00.ru/863e
pacTeHUM U JKUBOTHBIX 9214
BuorexHoiorus kak orpacib bubnmorexa LOK
32 P 1 05.05 https://m.edso0.ru/863e
MIPOM3BOJICTBA 9336
KontponsHas pabora bubnuorexa [IOK
33 "HaceicTBEeHHOCTb U 1 12.05 https://m.eds00.ru/863e
M3MEHYUBOCTL" 9214
O00011eHNE 110 TEME
34 «HacnencTBeHHOCTD U 1 19.05 POII
W3MEHYUBOCTh OPTaHU3MOBY
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB

Jlata DJIeKTPOHHbIE
U3y4eHust nuppoBkie
Ne n/m Tema ypoka Kontpoabubie IIpakTHYecKue Y
Bcero o0pa3oBaTtejibHbIE
padoTsI padoThI
pecypcsl
IVIAH dakr
bu6mmoreka [IOK
1 OBONIOLUA U METOMIBI €€ U3YUYCHUS 1 04.09 https://m.edsoo.ru/863e
a20e
HcTopus pa3BuTHS NpeAcTaBIeHUN bubmorexa [JOK
2 5 PIP P 1 11.09 https://m.edsoo.ru/863e
00 3BOJIOLIUU 9570
bu6mmoreka [IOK
3 MUuKpO3BOTIOIHUS 1 18.09 https://m.edso00.ru/863e
9cle
[Tomynsius Kak IeMeHTapHas
eJUHHIIA BUJA U SBOJIIOLIHH. bu6mmoreka [IOK
4 JlaGopaTopnas pabora Ne 1 1 0.5 25.09 https://m.edsoo.ru/863e
«CpaBHEHUE BUJIOB 110 99c6
MOP(OJIOTHIECKOMY KPUTEPHIO»
JIBMOKyIIIHE CUTIBI (DNIEMEHTapHBIE bubmmorexa [JOK
5 Y P 1 02.10 https://m.edsoo.ru/863e
(hakTOpbI) SBONIOIHIH
9da4
bu6mmorexa [IOK
6 EcrecTBenHbIi 0TOOp U €ro hopMbl 1 09.10 https://m.edsoo.ru/863e
9ed0
Pe3ynbTaTsl 3BOMIOLNN: bub6nuorexa [IOK
7 MPUCTIOCOOIEHHOCTh OPIaHU3MOB U 1 0.5 16.10 https://m.edso0o.ru/863e
BH000pasoBanue. JlaboparopHas 9fde



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

pabora Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay

Hamnpasnenus u nytu

bu6mmoreka [IOK

8 23.10 https://m.edsoo.ru/863e
MaKpO3BOITIOIIUU
9cle
9 Heob6patumocTs 3BOTIONINN 06.11 POII
Hcropus sxu3Hu Ha 3emiie 1 METOIbl
10 TP A 13.11 POLI
€€ U3y4YeHU
bu6mmoreka [IOK
['MnoTe3sl MPOUCXOKIACHUS KU3HU Ha
11 20.11 https://m.edso00.ru/863e
3emiie
asab
bu6mmoreka [IOK
PazButue xu3HM Ha 3eMJe IO IpaM U
12 N— 27.11 https://m.edso00.ru/863e
pHoa abbe
OCHOBHI)IG 9TaIlbl 3BOJOINNA
PACTUTCIIBHOTO U )KUBOTHOT'O MHPaA.
[TpakTryeckas padora Ne 1 bubmorexa [JOK
13 i 0.5 04.12 https://m.edsoo.ru/863e
«3yueHne UCKOMmaeMbIX OCTaTKOB a8be
pacTeHMii U KUBOTHBIX B
KOJUICKIIASIX )
bubmuorexa [JOK
CoBpemeHHas cucrema
14 11.12 https://m.edso00.ru/863e
OpPraHUYECKOTO MHpa
a48e
bu6mmorexa [IOK
15 DBOJIOIUS YeJIoBeKa (aHTPOIMOTeHe3) 18.12 https://m.eds00.ru/863e
ac2c
16 JIBmokyiue cuibl (paKkTopsl) 2512 bubnnorexka [JOK

AHTPOIIOrCHE3a

https://m.edsoo0.ru/863e



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

OCHOBHBIE CTaUHN DBOJIOIUNA

ad44

17 15.01 POIII
YeJI0BeKa
bubmuorexa [JOK
YenoBeueckue packl U MPUPOIHBIE
18 22.01 https://m.edsoo.ru/863e
ajlanTalluy 4eJoBeKa
aea?
KonrponsHas pabora
19 "BO3HMKHOBEHHE U PA3BUTHE KU3HU 29.01 POIII
Ha 3emuie"
20 DKOJIOTHS KaK HayKa 05.02 POIII
bu6mmoreka [IOK
Cpenpl 00MTaHUS U SKOJIOTUIECKHE
21 12.02 https://m.edso0.ru/863e
(bakTopsI
afec
AbGuoTtndeckue HakTophI.
JlaGopatopHnas pab6ora Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH bubnnorexka [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5 19.02 https://m.edsoo.ru/863e
oburtanus». JlabopatopHas padora Ne b10e
4. «BausiHue cBeTa Ha poCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bu6mmoreka [IOK
23 buotnueckue hakropsl 26.02 https://m.edsoo.ru/863e
b348
DKOJIOTUYECKUE XaPAKTEPUCTUKHU
nomnyssauuu. [Ipakruyeckas pabora
24 Y. P P 0.5 05.03 POIII
Ne 2 «Iloncuér nnotHOCTH
MOMYJIAUI pa3HbIX BUJIOB PACTECHHI»
Coo0 —
o5 00011eCTBa OPraHU3MOB 12.03 bubnmnoreka [JOK

OHOIIEHO3

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



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

b46a

DKOJIOTHYECKUE CUCTEMBI

bubmuorexa [JOK

26 (sxocHCTEMDI) 1 19.03 https://m.edsoo.ru/863e
b46a
OCHOBHBIC TIOKa3aTEIN YKOCUCTEMBI. bubmuorexa [JOK
27 DKOJIOTHYECKUE TUPAMUJIBI. 1 02.04 https://m.edso00.ru/863e
CsoiictBa sxocuctem. Cykieccus b5fa
28 [Ipupoanbie 3KOCUCTEMBI 09.04 POIII
29 AHTpPOINIOTreHHBIE IKOCUCTEMBI 16.04 POIII
buocdepa — rnobanpHas bubmmorexa [TOK
30 1 23.04 https://m.edsoo.ru/863e
IKOCHUCTEMA 3eMIIH
bb5e
bubmuorexa [JOK
3aKOHOMEPHOCTH CYLIECTBOBAHUS
31 ounochepsl 1 30.04 https://m.edsoo0.ru/863e
P bd16
YenoeuecTBO B 6rochepe 3emiu.
32 Cocy1iecTBOBaHUE IPUPOJIBI U 1 07.0 POIII
YeJI0BEYEeCTBA
bu6nmoreka [JOK
Kontponbnas padota "Coobiiecta
33 FIPOIIbHAT paboTa T-OOBIECTEa 1 1 14.05 https://m.eds00.ru/863e
IKOJIOTUYECKUE CHUCTEMBI
bale
34 O0600mieHne TeMbl «Coo01iecTsa u 1 2105 PII
IKOJIOTHYECKHAE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 95

[TPOT'PAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xmacc/ [lonomapéra N.H., Kopaunosa O.A., Jlommnuna T.E.;
nof penakiuei [Tonomapéroit M.H., O6mecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3maTenscTBO «IIpocBerieHne»

B.b. 3axapos, C.I'. MamonroB, H.U. Conun, E.T. 3axaposa. buosorus. 10 kiacc.

VYriy6nennsiii ypoBeHb. O61mias Ouonorusi. Beprukans. M.: Ipoda, 2016

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

Meroaudeckue nocoous

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



