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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JMJIS OIpPEACTICHHS
NOIXO0J0B K (opmHupoBaHHUIO cojepxaHus yueOHoro mpeamera «buomorus» cocraBunu:
koHuenryaibHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COIEp>KaHMUs,
pe3ynbpTaToB OO0y4YeHHs] M TpeOOBaHMII K YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00
o0IMX IENsIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHErO
obmero obpazoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e 3HAUEHHWU B TIO3HAHMM XKUBOUM MPHUPOABI M 0OECIEYEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM IMOJOXKEHUSAM, OINPEACTICHBl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu 1aét MpencTaBlICHUE O LENsX, 00 OOIIel cTpaTernu 00ydeHus,
BOCIIMTAHUS M Pa3BUTUS OOydaromMXcsi cpeAcTBaMHu YyueOHoro mnpeamera «buonorusy»,
ompezenseT o00s3aTebHOE TPEIMETHOE COJIEpKaHHE, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaM M TeMaM, PEKOMEHIyeMYIO MOCJIEIOBATEIIbHOCTh U3YYCHUS Y4eOHOTO Marepuania c
y4E€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YyUaIOIUXCsl.

B mnporpamme mno OHOJOTHMH TakKe YUMTHIBAIOTCA TpeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ysibTraraM oOydeHUss B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIBHOMN AEATEIbHOCTH/yUeOHbBIX NEHCTBUN 00yYalONINXCs 1O
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00Opa30BaHMUs.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIli YpOBEHb) peaanu30BaH MPUHITUTI
MPEEMCTBEHHOCTH B W3Y4YCHHH Ouonorud, Omaromaps dYeMmy B HEH mIpocMaTpuUBaeTCs
HANPABIIEHHOCTh HA PAa3BUTHUE 3HAHUH, CBSI3aHHBIX C (OPMUPOBAHHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JHMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karolen
npupoaHoii cpene. IlosTomy Hapsay ¢ H3ydyeHUEM OOMIEOMOJIOTHYECKHX TEOPHM, a Takke
3HAHWUI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IIPOLIECCOB B MporpaMMe MO OWOJOTMM YZENEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUU B MOBCEHEBHOM JKU3HU JJISl peIlieHUs MPUKJIAJHbIX 3a/1a4, B TOM 4Kcie: TpoduiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YENIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIBTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEJACHUS B OKPYXKAIOIICH MPHUPOIHOMN cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHONW HANpPaBICHHOCTH y4eOHOIo
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHS YCIIOBUH ISl PEIIeHUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopMupoBaHue y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxxHoe MecTo. OHa
obecrieunBaeT (GopMUPOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWA O HAyYHOU KapTUHE MUDPA,
pacmupsier ¥ 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUNTENbHBIX MPU3HAKAX — YPOBHEBOI
OpraHM3alMl M HBOJIIOLMH, CO3AAaET YCIOBHS [UIsl: TO3HAHWSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (yHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 30OPOBOTO0 M Oe30macHoOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YEIIOBEKY.

bonbmioe 3HadeHwe OWONOrMsT HMMEET TakKe JJs pEeIIeHUsT BOCHUTATENbHBIX U

Pa3BUBAIOIIMX 33/1ay CpeHEro o0Iero oopa3oBaHus, cConUaau3aui ooyyaromuxcs. M3ydenune
2



Oouosioruu obecrieunBaeT YCIIOBHS TUTSt dbopmMupoBaHUs MHTEJUICKTYJIbHBIX,
KOMMYHHKAITMOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUU C TPEICTaBICHUSIMH W3 APYTUX YYEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIe MON0KEHHS O MPeIHA3HAYEHUN Y4EOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ul ONpENENEHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOIO B TPOrpaMMe TI0 OUOJIOTHH.

OTt60p conepkanust yueOHOT0 TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTypOCOOOPAa3HOTO MOAXO0/A, B COOTBETCTBUM C KOTOPHIM OOyYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U yMEHHS, 3HaUUMbIe I (hopMHpOBaHUS OOIIEH KyJIbTYpbl, OMpPEEIIIOIne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYXKAIOIIEH NPUPOTHOU cpefe, BOCTPEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocoboe MeCcTo B ATOW CHCTEME 3HAHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM g  (QOopMHUpPOBaHUS
MPEJCTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[I€HHOCTHBIX
OpPHUEHTAIUSAX JTUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHUE COJEp)KaHUS Yyd4eOHOro Marepwajia B MporpaMMe IO OHONOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
J)KUBOM TMPUPOIBI, O €€ YpPOBHEBOM OpraHM3alUM WU HBOJIOLMH. B COOTBETCTBMM C 3TUM B
CTpYKType y4eOHOTo npeamera «bHoNorusy BBIIEICHBI CIEAYIONINE COAEpIKATEIbHbIC JTUMHUU:
«buonorus kak Hayka. MeToapl HaydHOTO MO3HaHUsY, «KieTka kak OMOJOTHYecKass CUCTEMA,
«Opranusm kak Ouonoruyeckas cucrema», «Cucrtema ¥ MHOrooopazue OpraHu4ecKoro MUpay,
«IBOJIOLMS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTUY.

Henp m3yueHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4JaloImUMHUCS 3HAHUAMU O CTPYKTYPHO-(OYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHe YMEHUN UCIIONb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX IEHCTBUH B
OTHOIIEHUH O0BEKTOB )KMUBOW MPUPOJIbI U PEILICHUS PA3INYHBIX KU3HEHHBIX TPOOJIEM.

Joctuxenne menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrneunBaeTCs peleHueM CIeIYIOINX 3a1au:

OCBOEHHE OOYyYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, TMIIOTE3axX, MpaBWiIaxX, CIY>KalIMX OCHOBOM UIsi (OpMHUpOBaHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAAaX HAYYHOTO IO3HAHUS,
CTPOCHUH, MHOTOOOpa3sMH U OCOOCHHOCTSX JXUBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHU3AIINU,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHrue y 0O0yd4aromMXCsl MO3HABATEIbHBIX, MHTEIICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpOIecce aHANM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
UJed ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLUu;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KyJIbTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUIN OOBACHATH U OLIEHWBATH SIBICHUS OKPY’KAIOLIEro MUpa KUBOW MPUPOIBLI HA
OCHOBaHWU 3HAHUU M OMBITA, MTOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOW MPHPOJIEI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS STHYECKUX HOPM TIPU MPOBEICHUN
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHHWM Il MOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJIHEBHOW J>KU3HU JUIS OLCHKH
NOCJIEACTBUI CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
3J10pOBbI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00IeBaHHH.

B cucreme cpeanero obmiero obpazoanust «buosorusy, nsydyaeMas Ha 0a30BOM ypOBHE,
SBIISICTCSL 00sI3aTEILHBIM yUEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HaY4HbIE ITPEIMETHI.

Jns u3yueHus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro OOIIero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKXAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMU U JIPYTHMH
€CTeCTBEHHBIMH HayKamu, (umocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomorum B
(dbopMHpPOBaHUH COBPEMEHHOW HAy4YHOW KapTHUHBI MuUpa. CucTeMa OMOJOTUYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPHUPOALI (HAOI0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemMoncTpanuu:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonbp3oBaHuEe pa3NUYHBIX METONOB MpPHU H3YyYCHHU
OHOJOTHYECKHX O0OBEKTOBY.

Tema 2. JKuBble cUCTEMBbI M UX OPraHU3al U,

Kupbie cuctembl (OMOCUCTEMBI) KakK MpeaMeT H3ydeHus Ouonoruu. OTINYUE KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM U HX pa3zHooOpasue. YPOBHHU OpraHU3aNMH OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBINA,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYJSLHMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKU), OMOC(hEPHBIH.

JdemMoncTpanuu:

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HU», «YPOBHU OpraHU3AIMU KUBOU
IPUPOJBI».

O6opynoBanue: moaens Monekybl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHUE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKHM.  XHUMHYECKHE  DJIEMEHTHI: MaKpOAJIEMEHTBHI,
MUKpO3JIeMEeHThl. Bosia 1 MUHepanbHbIE BEIIECTBA.

OyHKIUM BOJBI M MHUHEpAIbHBIX BelIECTB B KieTke. [logaepkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTrpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHnmbIe
U 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYPBhI O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPyKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronoruueckue GpyHKIMHU OEIKOB.



®depMmeHThI — OmoJornueckue kKaranuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuust  (pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TJTFOKO3a, puO03a U JAe30Kcupru003a), qucaxapuibl (caxaposa,
JAKTO3a) W ToJucaxapuibl (Kpaxmaj, TJIMKOTEH, Ie/UIioio3a). buonorndeckue GyHKIUH
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunasl, ¢ochonunuapl, crepouasl. [unpopunbHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHHE YTJIEBOJOB, OEIKOB U JUIHAOB Kak
VMCTOYHHMKOB YHEPTUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne m ¢ynkuum PHK. Bumet PHK. AT®: crpoenue u
GyHKIHH.

[utomoruss — Hayka o kjeTke. KietouHas Tteopuss — mpuMep B3aMMOJACHCTBHS HUIEH U
(dakTOB B HAYYHOM MMO3HAHUHU. MeTOIbI H3yUeHUS KICTKH.

Kietka kak menoctHas xwuBas cucrema. OOIue MpU3HAKU KIETOK: 3aMKHYTasi HapyKHas
MeMOpana, monekyisl [JHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kieTku. Kierounas crenka Oakrepuil. CTpoeHHE yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOMN U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHUKC, MX (YHKIUH.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W (GyHknuu. l[luTormmasma w €€ OpraHouIbI.
OnnomemOpanubie opranouasl kiaetku: DI1C, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoOubl KJIETKH: MHUTOXOHJAPUHU, TutacTuiabl. [IpoucxoxiaeHue MUTOXOHAPUM U TIACTH.
Bune nnactun. HememOpaHHble opraHoubl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, IEHTPUOIIH,
PECHUYKH, KIYTUKU. DYHKIIMN OPraHOUIOB KJIETKU. BKiIroueHus.

SAnpo — perynaTopHblil HeHTp kieTKu. CTpoeHue spa: siaepHas 0007104Ka, KapuoIia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KJIETKE.

JdemoncTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXHUBOW MIPUPOIEH,
«PacnpeneneHrne XUuMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubl u cxemsl: «llepuognueckas TaOnMLa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAB, «bruocunTes Genka», «CTpoeHue MoneKkyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxnennoseie kuciotbl. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOM
KJIETKW», «CTpPOCHHE >KUBOTHOW KIETKW», «CTpOEHHE pPacCTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIETKN», «CTpOEHUE siApa KIETKI», « Y TIEBOIABDY, «JIUMUIbD.

Ob6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpYyIOBaHWE Ui NPOBEACHHS HaOIIONCHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Jlaboparopuast pabotra Ne 1. «M3ydeHHne KaTaTMTHUECKON aKTHUBHOCTH (pepMeHTOB (HA
pUMepe aMHJIa3bl WM KaTaaas3bl)».

JlaGopatopnast padota Ne 2. «M3ydeHme CTpOeHHUS KJIETOK pACTEHUH, KUBOTHBIX H
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X OMUCAHHEY.



Tema 4. KuznenesareJLHOCTDh KJIETKH.

OOMeH BemiecTB, WM MeTa0Omu3M. AcCUMUIAIUS  (TUIACTUYECKU OOMEH) H
TUCCUMIIIALINS (PHEPreTHUECKUil 0OMEH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Porb
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pons depmMeHTOB B 00MEeHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas Haszbl (orocuHTe3a. Peakuuu ¢doTtocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAaUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. BiusiHue ycrnoBuid
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a ISl KU3HU Ha
3emuie.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHwe  BemecTB,  BBIACICHHE U
aKKyMYJIMPOBaHHE 3HEPTUHU B KJIETKe. DTalbl S3HepreTuyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmopomHoe OKHCIeHHE, WIM KIeToyHoe JAbixanue. OKUCIHUTEThHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTH4YecKoi mHpopmaruu B KiIeTKe. [ €eHeTHYeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasanuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Heknerounsie Qopmbl xku3HM — BHpYCHl. Mcrtopus otkpeitus BupycoB (/. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUPYCOB. bakrepnodaru. bonesnn
pacTeHwmid, )KMBOTHBIX U YEJIOBEKa, BhI3bIBACMbIE BHpycaMu. Bupyc uMMmyHoneunTa yenoBeka

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpPHUNLHMSA, peBepTa3a M HHTErpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUIA.
JdemoncTpanum:

Hoptpers: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumet u cxembl: «Tumbl  mutaHus», «Merabomuzm»,  «MHUTOXOHIPHUY,
«JHepreTuueckuit 0oMeH», «Xiopormacty, «Dorocuntesy, «Ctpoenne JJHK», «Ctpoenue u
dbyHKuMOHUpOBaHWE TeHa», «CuHTes Oenka», «l'eHermueckuii  kom», «Bupycem,
«baktepnodarn», «Ctpoenne wu xku3HeHHbld 1MKn Bupyca CIIMa, Oakrepuodaray,
«Penmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenne JIHK u tpanckpumnimsy, «buocunres
oenkay, «CTpoeHue KIeTKku», Mmoaensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1ukia, WM SKU3HEHHBIM LUK Kietku. MHTepdaza m mwmros. Ilpormeccsl,
nporekatomue B uHTepdase. Permmukamus — peaknus marpudydoro cuure3a JJHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIM W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMaruasl. L{uTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYATLHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue wierkn — muto3. Cramum murtosa. [lpomecchl, Mpoucxoasume Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrM4YeCcKuii CMBICII MUTO3A.

[IporpamMmmupyemasi rubensb KIETKH — alonTo3.

@opMBI  pa3MHOKCHHSI OpPraHM3MOB: Oecroyioe W TMOoJIoBoe. Buabl  Oecronoro
pPa3MHOXKEHHUS: JIeJIeHHE HaJlBOe€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.



[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECION0rO.

Meiio3. Craguu meiosza. [lporeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBenenue
xpoMmocoM B meio3e. Kpoccunrosep. buonornueckuii cMbich 1 3HaueHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/10BBIE *Kene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUSI Y IMO3BOHOUYHBIX JXHUBOTHBIX: JApPOOJIEHHE, TracTpyJsALus,
opranorenes. [TocToMOproHaNBbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBLHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemMoncTpanuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHUSI OPTAaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHUi», «BereratuBHOE pa3sMHOXKEHHE pacTeHui», «JleneHue KiIeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KIIETOUHBINA UK,
«Pemukanus THK», «Muto3», «Meiio3», «lIpamoe n Henpsmoe pa3ButHe», «l'ameTorenes y
MJIEKOIIUTAOIINX U YesIoBeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

O6opynoBaHle: MHUKPOCKOI, MHUKpompemnaparbl «CrnepMaTro30uabl MIIEKONHUTAIOIIEr0»,
«Slinexnerka miekonuTarouero», «KapuoknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoIeb-anruKanus «Jlenenue kinetkn», moaens JJHK, Moaens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pabora Ne 3. «HabmroneHnne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopnas pabora Ne 4. «l3ydeHue CTpPOEHUS TOJIOBBIX KIIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPTaHU3MOB.

IIpenmer u 3amaum reHeruku. HMcropus pa3BUTHS TEHETUKU. Poib LUTONOTMU U
SMOPHOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCcCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (THUOPHI0JIOTUYECKUH, LHUTOT€HETHUYECKUM, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpeIUBaHUMN.

3aKOHOMEPHOCTH  HAcleAOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennaenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIMHO-00pa3usi THOPUIOB TTEPBOTO MOKoIeHHs. [IpaBuio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniuBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTHyeckne OCHOBBI TUTHMOPHIHOTO CKpEIIMBAHUS. AHAIU3UpPYIOLee CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIMBAHUS JIJIS ONIPEIeTICHHs TEeHOTHUIIa OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno CHEMJICHHOMY
HacJeJ10BaHUI0 TeHoB. HapyieHue clienienus TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.



I'enernka mosia. XpoMOCOMHOE OINpENEICHHUE MoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble W TeTeporaMmeTHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAceACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHUYMBOCTH.
Bapuanuonsslii psin v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE TPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAUPUKANIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHOTUNUYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHUUBOCTD.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalnoHHas
U3MEHYUBOCTh. Kiaccudukanusi MyTanuid: TeHHbIE, XpPOMOCOMHBIC, T'¢HOMHBIE. YacToTa u
NPUYMHBI MyTaruii. MyTareHHbie (akTopbl. 3aKOH TOMOJOTHYECKHX PSAOB B HACIIEICTBEHHOU
n3meHunBocty H. M. BaBunosa.

BHesaepHas HACIEACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHUYECKUN, OHOXUMUYECKUH, MOIEKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeACIICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTHUIUpPOBaHKWE, B TOM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTH4ecKne W TeHepaTuBHbIE MyTanuud. CTBOJOBBIC KIETKH.
[TpunuMnBI 310pOBOTO 00pa3a >KU3HHU, NUArHOCTUKU, MPO(PUIAKTUKHA U JICYEHUS T€HEeTHYECKHX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKUX 3a00JIeBaHUI YETIOBEKA.

JdemMoncTpanuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €ro MUTOTEHETHYECKass OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IUTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOThl rameTy,
«lurnbpuanoe ckpeuBanue», «lLluronornueckne OCHOBBI JUTHUOPHUIHOTO CKpPELIMBAHUS,
«Metios», «B3zanmopaeicTBie amielbHbIX T'€HOB», «['eHeTnueckne KapThl PaCTEHUM, )KMBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUs, CIEIUICHHOTO C IOJIOMY,
«Kapuotunsl YenoBeka ¥ IKHUBOTHBIX», «Bumbl wu3MeHunBOCTHY», «MoaudukamoHHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-akropay, «l'eHeTHKa Tpynn KpoBu», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Monaenu-ammuukanuu «MoHoruOpuaHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHEY», «Jlurnbpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKOIN H
Mukpornpenapar «J[pozodumnay (Hopma, Mmytanuu GopMbl KPbUIHEB U OKPACKH Tena), repoapuit
«I"opox moceBHOWY.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHnast paborta Ne 5. «/3yueHue pe3yiabTaToB MOHOTUOPUIAHOTO U JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIPENapaTaxy.

JlaGopaTtopnast pabora Ne 6. «M3yuenne MoauUKAIIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BApUALMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTanmid y JApo30pMIbl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBlIeHHE U aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi Kak Hayka U mpouecc. 3apoKJICHHUE CENIeKINU U ToMecThkamus. Yuyenue H. M.
BaBunoBa 0 wHeHTpax NPOHMCXOXKAEHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHHid. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M WHAWBUAYAJTbHBIH OTOOPHI B CEJICKITUU
pacTeHuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bIn3KkopoaCcTBEHHOE CKpeUIMBaHUE — UHOPUAMHT.
Uucras nuHusA. CKpelMBaHWE YUCTBIX JHMHUKA. [erepo3uc, wim ruOpuaHas Cuia.
Heponcteennoe ckpemmBanue — ayrtOpuauHr. OtnanéHHas ruOpuamsanmus U e yCrexw.
NckyccTBeHHBI MyTareHe3 M IMOJy4YeHUE MOJUIUIONIOB. JlOCTHXKEHUS CEJNEKIMU PacTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciip IpPOU3BOACTBA. ['€HHas WMH)KEHEpHs. OTalbl CO3JaHUS
pexombunantHoi JIHK u TpancrenHeix opranusmoB. Kierounass umxenepus. Kietounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KiloHnpoBaHue BBICOKONIPOAYKTHUBHBIX
CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
TeHETUYECKU MOIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoOB.

Tabmuipel u cxembl: Kapra «LleHTpbl MpoMCXOXIEeHUS M MHOroo0Opasus KyJIbTYPHBIX
pactenmit», «Ilopoapl nomMamHuX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «llomummonaus», «OOBEKTHI
ounorexHonorun», «Kiaetounsle KyJabTyphl M KJIOHUpOBaHUE», «KOHCTpyupoBaHHEe U TEpeHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJSDKH TUIOAOB U KOPHEIJIOJOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUSD).

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Okckypeuss «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUU PAacTeHUI M JKUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (hepMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUTUYHOE
XO03sICTBO, J1A00PATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA).

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAs TEOpus MU €€
MeCTO B OHojoruu. BiusiHue 3BONIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CsugerenbcrBa »Bomonuu. [lameoHTomornyeckue: mOCIEAOBATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETONHUCH, Nepexoanbie popmel. buoreorpapuueckne: cxoIcTBO
U paznuuue GayH u (Iop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA U Pa3auuMsi SMOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTMYHBIC, PYAUMEHTAapHbIE OpTraHbI,
aTaBU3MBbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomounonHass Teopuss Y. [apBuna. I[Ipeanocbuiki BO3HUKHOBEHHS JIapBUHHU3MA.
JBuokyiye Cuibl  3BOMIONMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUMBOCTh, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MukposBontonus. [lonynsanms kak eIMHALIA BUIA U SBOJIIOLUU.



JBuxyue cunbl ((akTopbl) 3BOJIOUMK BHAOB B Ipupoje. MyTallMOHHBIN Tpolecc U
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsnuoHHble BOJMHBI M Apeiid reHoB. W3omauus wu
MUTpALIHS.

EcrecTBenHbIit 0TOOp — Hamparisitouuii (aktop sBomonun. DopmMbBIl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boouuu. [IpumMepsl nmpucnocodaeHuit
y opraau3mMoB. ApoMop(}03bl U UAN0-aAATI TALHH.

Bun u BumoobOpazoBanme. Kputepum Buma. OcHOBHble (GOpMBI BHUI000pa30BAHMS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

MaxkponsBosrorusi. PopMbl 3BOJIOLUH: (puieTUYecKas, AWBEPreHTHAs, KOHBEPTEeHTHas,
napaiensHas. HeoGpatumocTs 3BoMONNN.

[IpoucxoxknaeHue  OT  HECHEUMAIM3MPOBAHHBIX  mIpeakoB.  IIporpeccupyromas
crenuanu3anus. AranTUBHas pagualys.
JdemMoncTpanuu:

Hoprpersl: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromiep, A. H. CeBepios.

Tabmumpl u cxembl: «Pa3BuTHE OpraHuueckoro Mupa Ha 3emiie», «3apOoabIlin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOprOBI 32 CYyIIECTBOBAHUEY,
«EctectBenHblii  0TOOp», «MHOroo0pasue CoOpToB pacTeHuil», «MHoroobpasue m0poa
JKUBOTHBIX», «ITomynsuny, «MyTannonHas U3MEHYUBOCTBY, «Apomopdo3bD»,
«nnoananranun», «OOmas aereHepanus», «J[Bmwkymme cuibl 3Bomtonuny, «Kapra-cxema
mapiipyta mytemectsus Y. Jlapsuna», «bopbba 3a cymectBoBanuey, «lIpucnocobieHHOCTD
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BHI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKH, HaOOp IUIOAO0B U
ceMsiH, Kosutekuus «lIpumMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y JKUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MozeNb « CTpOeHHE TOJI0BHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJUIeKIusi «DOpMBI COXPAHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTEHMI», Monenp anminkanus «llepexkpéct xpoMocom», BIIaKHbIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTme mArymku», Mukpompemnapar «Jpozoduia» (HOpma,
MyTaluu (GOPMBI KPHUTHEB U OKPACKH TeEIa).

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OIOTHIECCKOMY KPUTEPHIOY.

JlaGopatopnass pabGora Ne 2. «Omnucanue mTPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble MpEeACTAaBIEHUSA O 3apOKIACHUU XU3HU. HayuHble rMnoTe3pl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 W IMaHCHepMus. XHUMHYECKas HBONIONUA. AOHOTCHHBIA CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMHUYECKON 3Bomronu. HadanpHble Tanel 6uonornueckoit sBomonmu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKH U uX
3BoItoHsL. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxelickag U
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUITyPUHCKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3zo3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: NajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.
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XapakTepucTuKa KJIMMaTa M TeoJIOTMYeCKUX mpoieccoB. OCHOBHbBIE 3Tallbl 3BOIIOLUHI
pPaCTUTENBFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losiBeHme,
paciBeT ¥ BRIMUPAHUE TPYTII KUBBIX OPTraHNU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BoJiolud. OCHOBHBIE CUCTEMATHYECKHE
TpyHIBl OPraHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpONOJorus Kak Hayka. Pa3Buthe mpeactraBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl n3yueHus antponorene3a. CxoAcTBa U pa3jinyus YyeIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

Jewkymmue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUHMBOCTh U
eCTeCTBeHHBIN 0TOOpP. OOILIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TPY/la, MBIIICHHE,
peub.

OcHOBHBIE CTaJUU M BETBHU HBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH, UeIOBEK yMEIbIil,
UYenoexk npsmoxondmuii, YenoBek HeaHaepTainbckuid, YenoBexk pasymubii. Haxonku
MCKOMIAeMBIX OCTAaTKOB, BPEeMsl CyIIECTBOBAHUS, 00JIACTh PACHpPOCTPAHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHME pachl: €BPOIECOUHAs (E€Bpa3uiickasi), HETPO-
aBcTpajionsiHass  (dPKBaTOpUalbHAsi), MOHTOJOMIHAs  (a3UMaTCKO-aMepHKaHCcKas).  YUepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENCH YEeNOBEYECKMX pac K YCJIOBHUSM CYIIECTBOBAHUA.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBbD», «Pa3BUTHE OpPraHUYECKOTro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «[IpokapuoTudeckas KIETKay,
«CoBpeMeHHasi cCucTeMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YE€pT CTPOEHUs
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJ0K
IIPEIKOB COBPEMEHHOIO 4elloBeKa», «J/lpeBHenmune moan», «/pesHue moau», «llepsbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKue pach».

O6GopynoBanue: wmysku — «[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIECNKU WM U300paKeHHUs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YenoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuTeKIus «@OpMBbI COXPAHHOCTH MCKOIMIAeMBbIX )KHBOTHBIX U PACTEHUII.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktuueckas padora Ne 1. «3ydyeHue uCKomaeMbIX OCTaTKOB PacCTCHUHN M KMBOTHBIX B
KOJUTCKIIHASX).

DKCKypcusi «IBOMIONUS OPraHudecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIUECKU My3€il).

Tema 3. Opranusmbl 4 OKpYsKarolias cpejaa.

OKOJIOTHSl KakK HayKa. 3aJaud W pas3fielibl  3KOJIOTMU. MeToabsl 3IKOJIOTHYECKUX
UCCJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IyIlIHAs,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasI.

Okonoruyeckne (axkrtopbl. Kimaccudukamnust skonornyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE B aHTPOIOTreHHBIC. J[elicTBHE IKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIleparypa, BJIaXKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JeicTBHIO a0NOTHYECKUX (PaKTOpoB. buosornyeckue puTMsl.
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buotnueckne  ¢dakTopel. Buabl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHIIUA,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HaueHHEe OHOTHYECKHX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyJsuu. OCHOBHBIE [IOKa3aTead TOMYJISIIHUU:
YHUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHPOCT, Murpanus. JuHaMuKa
YUCIIEHHOCTH TMOMYJISINH U € peryJsiusl.

JdemoncTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkens.

Tabmuner u cxeMbl: kapta «lIpupogasie 30Hb 3eminy», «Cpeapl OOUTaHUSI OPraHU3MOBY,
«Dotonepuoguzmy», «l[lomynsium», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOIYJISALUN
uHpy3opun-Typenprny, «Ilumesbie nenm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 3. «Mopdornorudeckre 0COOEHHOCTH PACTCHUHN U3 Pa3HBIX MECT
OoOUTaHUD.

JlaGopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01mecTBa U IKOJIOTHYeCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OWOIIEHO3a:  BHJIOBas,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuimeBas). Buapl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYEeCKHEe CcUCTeMbl (dKocucTeMbl). [loHsiTHE 00 SKOCHCTeMEe W OHOTEOIEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TMPOAYICHTHI, KOHCYMEHTBHI, PEIYICHTHIL
KpyroBopoT BemiecTB M NOTOK SHEPrHUM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTelud JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJOTHYECKHE NUpAaMUAbI: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. (CBoicTBa
HKOCHUCTEM: YCTOHUMBOCTh, CAMOpETYJIsLus, pazButue. CyKieccus.

[Ipupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOIKocHCTeMBbl. buonornueckoe u
XO03sICTBEHHOE 3HAUYEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBocTH 3kocucteM. CoxpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepuaackoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHoOc(hepbl Kak TI00aTbHONW IKOCHCTEMBI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB W OHOTr€OXMMHUUYECKHE ITUKIJIBI 3JEMEHTOB (yTiepojia, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONOreHHbIE U3MeHeHus B Ouocdepe. ['mobdanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHMe NpUPOJIBI U yenoBedecTBa. CoxpaHeHne OnopazHooOpas3usi Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOTO YNpaBJICHHs MPUPOJHBIMU pecypcaMu U UX
UCTONIb30BaHue. JlocTiKeHUs: OMOIOTHH U OXpaHa MPUPOIBI.

JdemMoncTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxemsl: «llumeBbie nienuy», «bruoreHo3: cocTaB u CTPyKTypay, «IIpupomnbie
coobOmectBay, «llemu mnuTanus», «IJKojormueckas nupamunaay, «buochepa u uenoBek»,
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«2KocucrtemMa IIMUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMAa XBOWHOro Jjeca», «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3AEHUCTBUS Ha IPUPOAYY,
«BaxkHelue MCTOYHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenmas
cocraisitoas 6uocdepnn», «DakTopsl Aerpaganuu mousy, «IlapauKoBbIi d3hdHEeKT, «DaKTOPHI
pamuoaKkTUBHOTO 3arpsizHeHus ouochepri», «O061Iast cTpykrypa omnocdeps», «Pacnpoctpanenue
KHU3HU B Onocdepey, «O30HOBBIN 3KkpaH Omocheps», «Kpyrosopor yriepoga B O6uochepey,
«KpyroBopot azora B Ipupoae».

O6opynoBaHue: MOJIEIb-aIIIIINKALHS «Tunnunaeie OHOLICHO3EI, repOapuii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buomenos», «BpemuTenm — BaxkHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuul W KOJUICKIMM PACTCHUW W  IKUBOTHBIX,
IPUHAUIEKAIINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
®denepanyu, H300paXKEHUS OXPaHIEMbIX BUJOB PACTEHHUH U KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

Cormacao ®I'OC COQO, ycraHaBmuBarOTCA TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CPETHETo 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pE3yJIbTAaTOB OCBOCHMs mpeamera «buomorus» BblaeneHbI
CIICAYIOUINE COCTABIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)kIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOINPEAEICHHUIO,
HaJIMYMe€ MOTHMBALMU K OOYy4eHHUIO OHOJIOIMM, LEJIECHANPABICHHOE pa3BUTHUE BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIMLIUN Pa3BUTHA
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYHYAIOUIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAaMH, MNPUCYLIIMMU  CHUCTEME
Ouosornyeckoro oOpa30BaHMs, HAJIMYUE SKOJIOTMYECKOIO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeamera «buonorus» nocTUraroTcs B €IUHCTBE
y4eOHOI M BOCHUTATENBbHON JESATEIbHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
o0ImiecTBe MpaBWIaMd M HOPMAaMHU MOBEICHHMSI M CIOCOOCTBYIOT IpPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMSI M CAMOPA3BUTHUS, PAa3BUTUSl BHYTPEHHEH MO3MIMU JHMYHOCTH, MATPUOTH3MA,
YBOKEHUS K 3aKOHY M IPAaBOMOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IOKOJEHHIO, B3aMMHOTO
YBOKEHHsS, OEpe)KHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HAcleIul0 U  TpaaulysIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-Karollen cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS Y4eOHOTo mpeaMera «Bbruoorus JoIKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3ULIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlUil, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJULUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacumpeHue KU3HEHHOTO OIBITa M ONbITa JEATENFHOCTH B MPOLECCe peau3alliil OCHOBHBIX
HalpaBJICeHUH BOCIUTATEIBHOMN JESTEILHOCTH, B TOM YUCIIE B YACTH:
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1) rpa:xkIaHCcKOro BOCIMTAHMS:

Cc(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYyYalomerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0Osg3aHHOCTEH, yBaKEHHE 3aKOHA W
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUCOHBIX MPOCKTOB,
pelIeHnn y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITTOTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE yYHUTHIBAaTH B CBOMX JCUCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMHA U COLMATHHBIM
MTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B MIPOLECCE COBMECTHOIO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3aJlay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH O0CYKACHUH CIIOPHBIX BOMIPOCOB OMOIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK M KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKAM MPUPOABL,
JIOCTH>XEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIIGHHE U pa3BHUTHE
OMOJI0TUH, TOHUMAaHUS 3HAU€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

ujeiHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOIMOHAIBHOTO BO3AECHCTBUS KUBON IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHOro oopasa KU3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
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perymnsipHas ¢u3MyecKas AaKTUBHOCTb), OEpPEeKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBWJ WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YITPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs alKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATENBHO  BBITIOJNHATH  TaKyIO
JeSATETbHOCTH;

UHTEpEC K pa3inuyHbIM cepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyayiel mpodeccruu 1 peaqTn30BbIBaTh COOCTBEHHBIC YKM3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX MOCIEICTBUN JJI OKPYXKAIOIIEeH cpebl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH UCTOJB30BaTh MPUOOpPETaeMble TIPU W3YUYCHUH OWOJIOTUW 3HAHUS U YMCHUS
IpHU PEIIeHUH TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOONOIB30BAHHEM (COONIOICHUE
IpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANPaBIECHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HEINPUATUE JNCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATh HEOIArONPUSATHBIC SKOJIOTHYECKHE IMOCIEACTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILIATH UX;

HAJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpBhI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCS HMMH B
[I03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLUMAIIBHOM IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JUAIOTE KYJIbTYD,
CIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIbTYPbl KaK CpEACTBa B3aUMOICHCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PALMOHATILHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaIoLeM
MUpEe Kak O €IWHCTBE MPHUPOAblI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH H pelIeHruH MpoOieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUISI COBPEMEHHOW ITUBUIIM3AINH: 00ECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpobieMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTeil BhIXOJa U3 TN100aTbHBIX

15



9KOJIOTUIECKUX TIPOOJIeM B 00ECIIeUeHHs Mepexoia K yCTOMYUBOMY Pa3BUTHIO, PAIIHOHATEHOMY
UCTIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYYCHUU OMOJIOTUYECKUX 3HAHHWMA B IEJISIX MOBBIIICHHUS OOIICi
KYJIbTYpBl, €CTECTBEHHO-HAYYHOHW T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIMOHAIBHOM
TPaMOTHOCTH 00ydJaronuxcsi, opMUpyeMoit pu N3y4eHUH OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKpY’KalOIIer0o MHpa M TPOUCXOIAMIMX B HEM HW3MEHEHHH, YMEHHE JelaTh OOOCHOBAHHBIC
3aKIIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS MaHHBIX C IENbI0 TOTYYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OWOJOTHYECKHE 3HAHUS I PEIICHUS
po0JIeM B peabHbBIX KU3HCHHBIX CHTYAIIHsX;

OCO3HAHME IICHHOCTH HAYYHOW AEATEITBHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OWOJOTHMH B COOTBETCTBHU C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» BKIIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHMPOBO33PEHHS] OOYYAIOMIMXCA  MEXKIUCIHUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHaYYHbIC TOHATHUS, OTPAXKAIOIIE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOJI0B MO3HAHMSI, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbI (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCleOBaHUEe, HAOIIOJIEHUE, U3MEpPEHUe, SKCIEPUMEHT U JPYTrHX), YHUBEpCAJIbHBIC
yueOHble JeiicTBUA (TIO3HABaTeNbHbIE, KOMMYHHKATUBHbIE, PETYJISTHBHBIE), 00eCIIEUNBAIOIINE
dbopmupoBaHre (QPYHKIIMOHATHHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMUA OO0YYaroIuXxcs,
CIIOCOOHOCTh o0y4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMNHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIe ACHCTBHS B I03HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeIMeTHbIE pPe3yJIbTaThl OCBOSHHS MPOTrPaMMBblI CpelHero oOIiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBaTh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KIACCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
NOHATHUH (BBIIENIATH UX XapaKTEPHbBIE IPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITHSMH );

ONpeeNaTh LeIN AeATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE TMOHATHUSA A OOBACHEHHS (AaKTOB W SIBICHUH >KUBOU
PUPOIB;
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CTPOUTH JIOTUYECKUE paCCyKIeHUs (MHIyKTUBHbIC, JIENyKTUBHBIE, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

NPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHONICHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OIICHUBATh PUCKH TOCIEACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH, PAa0OTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BATENbCKHUE IeliCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEHLCKON U MPOEKTHOUW AESITENTbHOCTH, HaBBIKAMU
paspelieHus npoosieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

WCIIONIb30BAaTh PA3JIMYHBIC BHUABI ACSITEILHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHHUS, €Tr0
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHTYaIUsX, B TOM YHCJE TPU
CO3aHUH Y4YE€OHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMupoOBaTh HAYYHBIA THUI MBIILICHUS, BIAJAETh HAYYHOU TEPMHUHOIOTHEN, KIIOYEBbIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTENbHOW NEATEIHHOCTH W
YKU3HEHHBIX CUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlIM3UpOBaTh 3ajady, BbIABUTATH
TUNoTe3y e€ pelieHHs, HAaXOIWUTh apryMEeHTHl MJs JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aQHAIM3UPOBATh TIOJy4YEHHBbIE B XOJE€ pEUIeHUS 3aJaud pe3yJbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
podeCCHOHATIBHYIO Cpey;

yMETb TEPEHOCUTh 3HAHUS B  T[O3HABAaTEJIbHYI0 M  IPAKTHUECKYI0  00JacTH
KU3HEJEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WUJEH, MpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHS, CTaBUTH
po0JIeMbl U 3a/1a4H, JOMYCKAaIOIUe albTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopMmanmeii:

OpPUEHTHPOBATHCS B PA3UYHBIX MCTOYHHUKAX HH(OpMAIUM (TeKcTe Yy4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3zax nmaHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (PopM
MPEJICTABICHUS], KPUTUIECKH OIEHUBATH €€ TOCTOBEPHOCTh M HEIPOTUBOPEUHNBOCTH;

dbopMynupoBaTh 3amMpoChl W MPHUMEHSTH Pa3UYHbIE METOABl MPH IMOUCKEe U OTOOpe
Ouostornueckoi HHpOpMaIuK, HeOOXOIUMOM JIJIs1 BEITIOJIHEHHS YUeOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;
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CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY TMpeACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAY4YHBIH S3bIK B KauecTBE CPEACTBa IMpH paboTe ¢ OHOIOruyecKon
uH(popMaliel: MPUMEHITh XUMUYECKue, (U3NYecKue W MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynel, ab0peBUATypy, HOMEHKIATYpy, HCIOJB30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiageHne yHHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH e CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX Cdepax KU3HU, AKTUBHO Y4aCTBOBATh B JHAJIOTE
WIM JUCKYCCHM MO CYIIECTBY 00Cyk/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KICHHUS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajJadd, YYHUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB JHAIIOTA WIH JTUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMSIr4aTh KOH(QIHUKTHI U
BECTH MEPErOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOcO0aMU OOIICHHUS W B3aUMOJICHCTBUS, MOHUMATh HAMEPECHUS
JpYTUX JIOACH, IPOSIBIATh YBAXKUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHaA IeSITeJIbHOCTh:

MOHMMATh M UCIOJIb30BaTh MPEUMYyLIECTBA KOMaHAHON U MHIMBUIYaJbHOW pabOThHI MpH
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOIMMOCTh MMPUMEHEHHUSI TPYMITOBBIX
¢dbopM B3aMOAEUCTBUS NPH pEIICHUH Y4eOHOH 3a1auu;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBHHA ¢ y4€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH KakKJI0TO YJeHa KOJUIEKTHBA;

NPUHUMATh LEIHM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBAaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENCISITh POIU C YYETOM
MHEHHUU yYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA U KaXKIOr0 YYaCTHMKA KOMaHJbl B OOIIMN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATH WICH C TMO3UIMUA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYHIECTBIISITh TO3UTHBHOE CTpPATETHYECKOE IOBEIEHHWE B PA3IUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiajeHne YHHBEPCAJIbHBIMH PeryJsiTUBHBIMU JIeiiCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKWE 3HAHUS JJIs BBIABICHUS NpoOJieM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BBIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHWUU 1IE€JI€BHIE U CMBICIOBBIC YCTAHOBKH B CBOMX
NEUCTBUSAX M TMOCTYNKaX MO OTHOIICHUIO K YXHBOW MPUPOJE, CBOEMY 370POBBIO U 3]I0POBBIO
OKPYXKaIOIIHX;
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CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHPOBAaTh COOCTBEHHBIE 3aJauyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PelIeHUs] MPOoOJIeMbl C YIETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAULIMN B Pa3HBIX 00JIACTSIX
3HAHMI, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIONB30BAaTh MPUEMBI pedieKcun
JUTSL OLICHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3yabTatel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g ydyeOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, WHTEPIPETAIMH W MPEeOoOpa3OoBaHUIO 3HAHWUM, BHUJIBI
JESATEIIbHOCTH MO TIONYYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHWN B Pa3IHUYHBIX YYEOHBIX
CUTyallusiX, a TakKe B pEabHBIX JXU3HEHHBIX CHTyaIlUsX, CBS3aHHBIX C Ouomoruei. B
IporpaMmme NpeaMETHbIE Pe3yIbTaThl IPEICTABICHBI 110 TOAaM 00YUYEeHHUS.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OUOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4HON KapTHHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTUYECKHX TEPMHUHOB U TIOHATHMN: KHU3HB, KICTKA,
opranu3M, Merabosm3M (0OMEH BEMIECTB M  NPEBpAIICHHE JSHEPTHH), TOMEOCTa3
(camoperynsilusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIHsi), HACIEACTBEHHOCTb, I3MEHUYUBOCTD, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OWOJOTHYECKHEe TEeOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJbHAs JIOTMa MOJIEKYJsipHOW Owmosorun), 3akoHbel (I'. Mennens, T. Moprana, H. W.
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BasuoBa) u yueHus (0 meHTpax MHOTOOOpasus M POUCXOXKIECHUS KYJIbTypHBIX pacTennii H. 1.
Basunoga), onpenensatb rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BIaJIeTh METOJaMH HAay4YHOTO MMO3HAHUS B Ouooruu: HaOIIOIEHUE W OMMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3anus ¢ MpOBEJeHHE OHOJOTHYECKOro
SKCHEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEMbIMU
BEIMYMHAMHU, OOBSICHCHHE TONYUYEHHBIX PEe3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€NIaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M IYKApPHUOT,
OJITHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BELECTB U
IPEBpAICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEi03a, OIIOAOTBOPEHUS, PA3MHOXKEHHUS, WHJIMBUAYATbHOTO Pa3BUTH
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHATH MOJTyYeHHbIE 3HAHUS JJIsi 0OBbACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM KM3HU C LIETbI0 00eCIIeYeHHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIMX JIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYyKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH
UCIIOJIb30BAaHUSl JOCTUKEHUM COBPEMEHHON OHMOJOTHMH M OMOTEXHOJOTUH IJI palloHaIbHOIO
IPUPOIONOIIB30BaAHUS;

YMEHHE pelIaTh JJIEMEHTAapHbIE TEeHETUYECKHE 3aJayd Ha MOHO- M JTUTHOPUIHOE
CKpEeIlMBaHME, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUISl TIpEJICKa3aHysl HACJIEJOBAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M TMPAaKTHYECKHUE PabOThl, COOMIONATh MpaBWia TpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYI0BaHHEM;

yMEHHE KPUTHUYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO TCEBIOHAyUYHblE 3HAHUS U3 PA3JIUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi MH(}OpMaNNK, HAYYHO-TIONMYJISIPHBIE MaTEPHUAalbl), ITHUYECKUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE CcOOOImeHus, 0000mas
Ouonoruvyeckyro HMHGOpPMAIUI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4yeOHoro mnpenmera «buonorus» e 11 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUN O MeCTe U POJM OWOJIOTMH B CHUCTEME HAYYHOTO 3HAHUSA
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLIECHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE pacKpbIBaTh CO/IEpKaHUE OMOIOTHYECKUX TEPMUHOB U MOHATH: BU, MOMYJISAIMS,
reHo(OoHA, SBONIONHS, JIBUXKYIUE CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCITOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, OKOJIOTHYECKHE (PAKTOPBI, DKOCUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIeTIH MUTaHUs, SKOJOrHYecKas nupamuaa, ouoreorneHos, ouocdepa;

yMEHHE Wu3jaraThb Ouonoruueckue Tteopuu (dBomrounoHHass Teopuss Y. JlapBuna,
CHUHTETUYECKAsI TEOPHS SBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M myTeil 3Bomouun A. H. CepeproBa, ydeHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BIaJIeTh METOJaMH Hay4YHOTO MO3HaHUA B Ouosioruu: HaOIIOJEHHE W ONUCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M IpOBeIeHHE OHUOIOTHYECKOTO
20



9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIBb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHUH MOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTUYECKHX 00BEKTOB: BUJIOB,
MOMYJISIUM, TNPOAYLHEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHMOreOlEHO30B U OSKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTEeHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOTr€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE NPUMEHATHh MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHYECKUX IMPOLIECCOB U
SBJICHUH, 17151 IPUHATHS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 O0ecrieueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAaIoIleil NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM Ouosiorun TUIst panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

yYMEHHE peliaTh 3JeMEHTApHble OMOJOTUYECKHE 3aaud, COCTaBISATh CXEMbI IepeHoca
BEILECTB U SHEPTUH B IKOCHCTEMax (L[EMU MUTAHUS);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TMPAaKTHYECKHUE PabOThl, COONIONATh MpaBWiia TpU
pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBoW WH(pOpMALMK, HAYYHO-TIOMYJIIPHBIE MaTepUallbl), pacCMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTHYECKHE MPoOJIeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IMMChMEHHBIE M YCTHBIE COOOImIeHus, 0000IIas
Ouonornyeckyro HHGOPMAMIO M3 HECKOJBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pOoBbIE)
Ne i/m IIpakTH4eckune
NMpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Bbu6nmuoreka [JOK
! brosorks kak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CUCTEMBI M X OpraHu3alus 1 bubmorexa [TOK
p H https://m.edsoo.ru/7f41¢292
. bu6mmoreka [IOK
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KusHenesaTeapHOCTh KIETKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
5 PazmHOXeHMEe U UHAWBUyaIbHOE PAa3BUTHE 5 1 bubmuorexa [JOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 2 L5 bubmuorexa [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubanorexka [HOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4
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https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

daekTpoHHbIe (UU(POBHIE)

Ne ni/mn IIpakTHyeckue
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
Bbubmunoreka LIOK
1 1
IBoMIOLKOHHAS GHONOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bu6nuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"ousMbl U OKpY KaroIas cpeaa 5 1 bubmmorexa IOK
p Py B pea https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
4
Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/ 741 ccT4
bubmunoreka LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
ungpposbIe
Ne n/m Tema ypoka IIpakTuyeckue bp
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUSA KUBOUW TPUPOIBI.
) [TpakTrueckas padota Ne 1 1 0.5 bu6nuoreka [IOK
«/cnionp30BaHuEe pa3IMYHBIX METOJIOB MPU ’ https://m.edso00.ru/863e6122
M3Y4YCHHH OMOJIOTUYECKUX 00BEKTOBY
3 buonornueckue cucTeMsl, MPOLIECCH U UX 1 bubnmnoreka [JOK
H3y4YEeHUE https://m.edso00.ru/863e6564
4 XuMUYECKUM cocTaB KJIeTKkU. Bona u 1 bubmuoteka [JOK
MHHEPAIbHBIE COJIA https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
ST LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas padota Ne 1
6 «M3yueHne KaTaIUTUYECKON aKTUBHOCTH 1 0.5 Bubnmorera [IOK
Y ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaJia3bl)»
bubmunoreka LIOK
7 h% I 1
TICBOABL. JHITHAN https://m.eds00.ru/863e6870
8 Hyxknennosbie kucnotel. ATO 1 bubmmoreka [JOK
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https://m.edsoo.ru/863e6d5¢c

HCTOpI/ISI " MCTOABI U3YYCHUA KIICTKU.

bubmunoreka LIOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knerka Kak 11e10cTHas XKMBas CHCTEMa
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
Jlaboparopnast pabota Ne 2 «M3yuenue
. bubmunoreka LIOK
CTPOCHUS KJIETOK PaCTEHUM, KUBOTHBIX,
11 oUGOB 1 BAKTCOMI TTon MIKDOCKOMOM Ha 0.5 https://m.eds00.ru/863e6ff0
p p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OIIHCAHHUC
but6mmoreka [IOK
12 06 0
MCH BELIECTB HITH METabOTHEM https://m.edsoo.ru/863e766¢
but6mmoreka [IOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
bubmunoreka LIOK
14 C) i 00
HEPTETIHCCIIT OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
kietku. Mutos. JlabopatopHast pabora Ne 3
15 «Habmroienre MuTO3a B KJIIETKAaX KOHUMKA 0.5 bubmmorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO bu6nuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 T —0 0
PaHCILIIA HOCHITES DEka https://m.edsoo.ru/863e796e
bubmunoreka LIOK
18 H —
EKJICTOYHBIE ()OPMBI KU3HH — BUPYCHI hitps://m.cdsoo /86367540
19 ®opMbl pa3MHOXKEHHS OPTaHU3MOB bubmmoreka [JOK
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https://m.eds00.ru/863¢81b6

https://m.edsoo.ru/863e83 1e

bubmunoreka LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK.

21 OmogotBopenue. JlaboparopHas pabota 0.5 bubnmnoreka [JOK
Ne 4 «3yuenue cTpoeHHsI MOIOBBIX KJIETOK https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKpOIpENapaTax»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.edso0o.ru/863e8436

3 ['enernka — Hayka 0 HaCIEACTBEHHOCTHU U bu6nuoreka [IOK
U3MEHYMBOCTH https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEIOBAHUS bu6nuoreka [IOK
MPU3HAKOB. MOHOTHOPHUIHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878

)5 Jluru6puHoe ckperuBanue. 3aKoH bubnmnoreka [JOK
HE3aBHCUMOTO HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e¢89a4
CuenieHHOE HaclIeI0BaHKE MPU3HAKOB.

JlaGopatopnas pabora Ne 5 «M3ydenue
26 pesyniTaTI;))B M(?HOI‘I/IGPI/II[HOFO I/}I] 0.5 bubmmorexa LIOK
https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKpOIpENapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKoB, bu6nuoreka [IOK
CLIEIJICHHBIX C I1I0JIOM https://m.edso00.ru/863e¢8c60
3menunBocTs. HenacnenctBeHHast
M3MeHYUBOCTh. JlaboparopHas padora Ne 6.

N but6mmoreka [IOK

28 N3ydenune Mou(puKamoHHON 0.5

W3MEHYHUBOCTH, IOCTPOCHUE
BApHUALMOHHOIO PsA/Ia U BApUALlMOHHOU

https://m.edsoo.ru/863e8efe
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KpHUBOW»
HacnencTBenHas ”3MEHYHBOCTb.

29 Jlaboparopuas pabota Ne 7. «AHanu3 | 0.5 bu6nuoreka [IOK
MyTaluil y 1po30¢puibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»

bu6mmoreka [IOK

30 Peneriica wenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6001IEHHE TIO TEME

31 «HacnencTBeHHOCTb U U3MEHYUBOCTh 1
OpraHUu3MOB)

but6mmoreka [IOK

32 Cenekuus kak Hayka u npotece ! https://m.edso00.1ru/863e9214

1 MeToasl U JOCTHXKEHHUS CETICKIINHU 1 bubnuoteka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

bu6mmoreka [IOK

34 buoTexHosorus kak orpacib NpOU3BOACTBA 1

https://m.eds00.1u/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4
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11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne i/ Tema ypoka TpakTHyeckue uuppossie
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3yUCHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHuit 00 1 bu6nuoreka [IOK
JIBOJIIOLIUN https://m.eds00.ru/863¢9570
bu6mmoreka [IOK
3 MuipoosomoLHs ! https://m.edsoo.ru/863e9cle
[Tomynsus Kak 31eMeHTapHasi €IUHUIA
4 BHJ1a 1 3BoronMU. JlabopaTopHas pabora 1 0.5 bubnuoteka [JOK
Ne 1 «CpaBHeHuUE BUIOB 1O https://m.edso00.ru/863e¢99¢c6
MOp(}oIOrHIecKOMy KPUTEPHIO)
5 JIBYOKyIIHME CUITBI (9JIEMEHTApHBIC 1 bubnmoreka [JOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863¢9da4
. bubmoreka [IOK
6 EcrecTBennbIit 0TOOP U €10 GOpMBI 1 hitps-//m.edsoo.rw/863¢9ed0
Pesynprarsl sBOIIOLMK:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas padora 1 0.5 bubnmnoreka [JOK
Neo 2 «Onucanne mpucmoco6JIeHHOCTH ’ https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bu6mmoreka [IOK
8 Hanpasienust 1 myT MakpO3BOJIIOLUN 1

https://m.edsoo.ru/863e9cle
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9 HeoOpatumocTs 3BoOMIONNN
10 Ucrtopust xu3Hu Ha 3emMile U METObI €€
W3Y4YCHHUS
1 ['MnoTe3pl NPOUCXOKACHUS KU3HHU HA bubnmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
v PazButue xu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
13 [Tpaktuyeckas padora Ne 1 «/3yuenue 0.5 bubnmorera LHOK
g https://m.edsoo.ru/863ca8bc
MCKOMAEMBIX OCTaTKOB PACTCHUH U
JKUBOTHBIX B KOJUICKITUSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro bu6nuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJTOBEKa (AaHTPOIIOTEHE?) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBroxymme cuitbl (pakTopsl) bubnmnoreka [JOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLIMH YEIOBEKa
18 UenoBeyeckue pachl U MPUPOIHBIE bu6nuoreka [IOK
aJlanTaly 4YeJIOBEKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O6001IEHHE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emue»
20 DKOJIOrus KaK HayKa
)1 Cpensl 00uTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK

(baxTopsl

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

Abuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdomornueckue
0CcOOEHHOCTH pacTEeHU U3 Pa3HbIX MECT

bubmunoreka LIOK

22 oburtanusy. JlaboparopHas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIeyca
bu6nuoreka [IOK
23 buorurieckue paxTope! https://m.edsocE.Iru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nonyJsiiud. [IpakTudeckas padora Ne 2 0.5
«IToacY€T MIOTHOCTH MOMYJIALMN Pa3HBIX
BUJIOB PACTEHUID)
bu6nuoreka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 hitps://m.c dsocE.Iru 1863ebd6a
bu6nuoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHUCTEMBI) hitps://m.c dsogru 1863ebd6a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
27 Dkonoruueckue nupamuasl. CBoiicTBa bubmmorexa [OK
skocrctem, Cykiecors https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas 3xocucTeMa bubmmoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B Onochepe 3eminn
13 CocymecTBoBaHUE TPUPOLBI U bubnmoreka [JOK

YeJI0BCUCCTBA

https://m.edsoo.ru/863ebale
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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
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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PesepBHbIil ypok. O000IIEHHE TEMBI
«Coo0111ecTBa 1 SKOJIOTUIECKUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* buonorusa. O6mas ouoaorud, 10 kimacc ITaceunuk B.B. Mocksa
«IIpocsemenue» 2023

buonorus. O6mas 6uomnorus 11 krace. Cuornazos B.1.., Aradonosa U.b.,
3axapoBa E.T. AknonepHoe o0I1eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

"Ipoda", Akumoneproe oo6mectBo "MznarensctBo" "IIpocsemnienue"

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

ITaceunuk B.B. Meroanueckoe
nocobue.buonorus.bakrepun,rpudsl,pactenus.Skinacc.M.: [Ipoda,2015 r;
[Tenensiea O.A., Cynnosa U.B. Iloypounsie pa3paboTku 1o
ounonorun.Yenosexk.M.:"Bako",2005 r

Kupunenko A.A. buonorust. COOpHUK 3a7a4 IO T€HETHKE JJIs1 TOATOTOBKH K
EI'D..JIETUOH,2014 t;

Kupunenko A.A. MonekymnspHas 6uomnorus. COOpHHK pa3HOYPOBHEBBIX
3aganui 1j1s moarotosku Kk EI'D.JIETTMMOH,2014 r

KonecaukoB C.M. buonorus. Dxonorus. IloaroroBka x EI'2.JIETTIOH,2014 r
[{p16acoBa B.W. buonorus.5 knacc.Onumnuansl. Bonrorpan,2010 r
Boponuna I'.A., iBanoBa T.B. buosnorus. [Inanupyemsie pe3ynbTaThl.

Cucrema 3aganuii 5-9 knaccsl. M.:IIpocBemenne,2015 r
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
http://www.livt.net/index.htm.
http://macroevolution.narod.ru/
http://school.holm.ru/predmet/bio/
http://www.econw.ru/ .

http://www.iteb.serpukhov.su/scch/Educat.htm
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