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IHOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl M0 OHOJOTMH TEOPETHUYECKYIO OCHOBY JJISI OMpPEIeNCHHS
NOIXO0J0B K (opMHpoBaHUIO cojepxkaHus ydyeOHoro mnpeamera «buomorus» cocraBuiu:
koHuentyanbHble nojoxenus @I'OC COO o B3auM00OOYCIOBIEHHOCTH LENEH, COIEpXKaHUA,
pe3ynbTatoB o0ydeHHs M TpeOOBaHMI K YpOBHIO MOATOTOBKH BBIMYCKHHKOB, MOJIOKEHUS 00
o0IMX MEsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmero obpaszoBanus B Poccuiickoit denepariim, a TakKe MOJ0KEHUS O criennpuke OUOJIOTHH,
e€ 3HAUYCHWU B TIO3HAHHWH XUBOW MPHUPOABI M OOECIIEUCHHH CYIIECTBOBAHUS UYEIOBEUECKOTO
oOmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHHSIM, OIpe/eleHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Ouosoruu AaéT MpeACTaBICHUE O IEsIX, 00 00IIel cTpaTeruu o0ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CpeacTBaMu ydeOHoro mpeamera «buomorusy,
onpezenseT o0s3aTeNbHOE MPEIMETHOE COJEep)KaHUe, €ro CTPYKTYpY, paclpelieieHHe o
pa3zenaM M TeMaM, PEKOMEHIYEMYIO IMOCIeI0BaTeIbHOCTh M3yYeHHs Y4eOHOro MmarepHaia C
Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKH 00pa30BaTeIbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIIXCS.

B nporpamme mno OuonoruM TakKe YUMUTHIBAIOTCS TpeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpEeIMETHBIM M MPEIMETHBIM pe3ylbTaTaM oO0y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHLHOM JEATEILHOCTH/y4eOHBIX NEUCTBUI 00YJarONIUXCs 1O
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOT0 00pa30BaHMUs.

B mporpamme mo Guosioruu (10-11 kimaccel, 6a30BbIi ypOBEHb) peali30BaH MPUHIIHIT
MPEeMCTBEHHOCTH B UW3Y4YeHMH Ouonoruu, Omaromaps dYemy B HEW mpocMaTpuBaeTrcs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolei
npupoaHoit cpene. IlosToMy Hapsay ¢ H3ydyeHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TaKxke
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'O PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B HUX
MPOIIECCOB B MpOorpaMMe MO OWOJOTHH YAEIEHO BHUMAHUE HCIOJIB30BAHUIO IMOJYUYEHHBIX
3HAHUU B IOBCEHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHbBIX 33/1a4, B TOM 4Hcie: TPO(UIaKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YENIOBEKa, MEIUKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 1IeJIeCO00pa3HOro MOBEACHHS B OKpY)Karolled MpUPOIHON cpene,
aHaJIM3a BIMSIHHUSI XO3AWCTBEHHOW NEATEIhHOCTH YeNIOBEKa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIATHOW HAIMPaBICHHOCTH y4eOHOTO
npenMera «bHONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUH ISl PEIICHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJBbHOTO OMOJIOrHYECKOTro 00pa3oBaHus, KOTOpasl Mperoaraet
dbopMupoBaHHe Yy OOYYArOIIMXCS CIIOCOOHOCTH amanTHPOBATHCS K W3MEHEHUSM UHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

Buonoruss Ha ypoBHe cpenHero o6miero oOpa3oBaHUsI 3aHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (HOpPMHUPOBAHHE y OOYJAIONIUXCSl TMPEACTABICHUN O HAyYHOM KapTHHE MHpA,
pacupsieT 1 0000IIaeT 3HAHHUS O KUBOW MPUPOJIE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMi M HBOJIIOLMM, CO3AaET YCIOBUS JUIs: TO3HAHUS 3aKOHOB JKHMBOM MPUPOJBL,
dbopmupoBaHus (YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3[0POBOTO0 M Oe3omacHoro oOpasa
YKU3HHU, SKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonpimioe 3HaueHue OWONOTHS WMEET TaKXKe /IS pEHIeHHs BOCHHUTATEIBHBIX U
Pa3BUBAIOIIKMX 33J1a4d cpeHero odiero o0pa3oBaHus, coluain3anun ooyJaronmxcs. M3ydaenne
Ouosorun obecrieynBaeT YCIIOBUS TUIS (hopMupoBaHHUS WHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYpPbI, CIOCOOCTBYET
WHTETpaIMy OUOJIOTMYECKUX 3HAHUN C TPEICTABJICHUSIMU U3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazpaHHble MONT0XKEHHS O MPeAHA3HAYEHUN Y4eOHOTO



npeamera «bUONOTHS» COCTaBHJIM OCHOBY Ul OIPENENIEHUS IOJAXOJO0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O00yYaroIIUecs TOJIKHBI
OCBOMTbH 3HAHHS M YMEHHs, 3HAUUMbIE I (popMUpOBaHUs OOIIEH KYIbTYphI, ONpEAEISIOmue
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel NPUPOAHON cpene, BOocTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHocTH. Ocoboe MECTO B ITOM CHUCTEME 3HAHUMN
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOpble CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPHUEHTANMAIX JTUIYHOCTH, CITOCOOCTBYIOMINX TYMaHHU3aIIMNA OMOJIOTHYECKOTO 00pa30BaHuUsl.

CTpyKTypupoBaHHE COJEpXKaHUA Y4EeOHOro MaTepuaja B MporpaMMme I0 OHOJIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd WM JBOJIOLUU. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHoro npenmera «buosnorus» BbIIENEHBI CIENYIOUINE COAep)KaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAYYHOTO MO3HaHMs», «KieTka Kak OMonornyeckas cucremay,
«Opranusm Kak Ouonoruyeckas cuctemay, «Cuctema U MHOroodpasue OpraHuuecKoro Mupa,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTI».

[lenp wusydyenuss ydyeOHoro mnpeamera «buonorusi» Ha 06a30BOM ypOBHE — OBIAJCHUE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OPraHM3allUM JKUBBIX CHUCTEM
pPa3HOTO paHra v NpUoOpPETEeHHEe YMEHUHN HUCIIOIb30BATh 3T 3HAHUS JUIS TPAMOTHBIX JIeHCTBUH B
OTHOILIEHUH O0BEKTOB KUBOI MPUPOJIBI U PEIICHUS PAa3IMYHBIX KU3HEHHBIX POOIeM.

Joctuxenne nenu wuzydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a/1a4:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUIl O OHOJOTMYECKHX TEOpUsIX, YUEHUSX,
3aKOHAX, 3aKOHOMEpPHOCTSX, TMIIOTE3aX, MPaBUJIaX, CIYXKALIMX OCHOBOH Ui (hOPMHUPOBAHHS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAy4YHOI'O IO3HaHUf,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTAX >KHBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

¢dopmupoBaHre y OOydYarOUIMXCSl IMO3HABATEIbHBIX, MHTEIUIEKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUMH HAYYHBIX B3IJIS/IOB,
U U OIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTAHOBJICHHE Yy OOydarmuxcs oOmeld KyabTypbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHMI OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIETO0 MUpPA >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOyYaIONUXCS YMEHHMA WIUTIOCTPUPOBATH 3HAUYCHHUE OWOJIOTHYECKUX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIHUTAaHUE YOEXAEHHOCTH B BO3MOXKHOCTH II03HAHHUS 4YEJIIOBEKOM >KMBOW MPHUPODI,
HE00X0IMMOCTH OEpEXHOTO OTHOILICHHUS K HEeH, COOTIOAEHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHOJOTUYECKHX UCCIIEJOBAHMI;

OCO3HAHME LIEHHOCTH OWOJIOTMYECKUX 3HAHWW JUIS TOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHUW M yYMEHUI B TOBCEJIHEBHOM >KU3HM IS OLICHKH
MOCJICJICTBHA CBOEHW NIEATEITLHOCTH 1O OTHOIICHHWIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
310pOBBI0, 0OOCHOBAHHE U COOIIOICHHE Mep MPOPUIAKTHKH 3a00JI€BaHHA.

B cucreme cpennero o6mero oopazoBanus «buosorus», nsydaemas Ha 0a30BOM YpOBHE,
SBIISIETCSA O0SI3aTENbHBIM YYEOHBIM NPEAMETOM, BXOJALIMM B COCTaB MPEIMETHOH 0oO0nacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

s m3yuenust 6uosoru Ha 0a30BOM ypOBHE CpeIHEro oOmiero o0pa3oBaHUsI OTBOIUTCS
136 gacoB: B 10 kmacce — 68 vacoB (2 daca B Hexmenmo), B 11 kmacce — 68 ygacoB (2 yaca B
HEJIETTIO).



COJEP)KXAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buosnorus kak Hayka.

buonorust kak Hayka. CBsi3b OHMOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTUMHU
€CTeCTBEHHBIMH HaykaMmu, (unocoduei, >THKOH, 3CTeTMKOil W mpaBoM. Ponp Ouonoruu B
dbopMHpPOBaHUK COBPEMEHHON HAy4YHON KapTHUHBI MuUpa. CucTeMa OMOJOTHYECKUX HAYK.
Metoapl TO3HAHUS >KUBOW TNPHUPOAbI (HAONIIOJIEHHE, SKCIEPUMEHT, ONHCAHUE, H3MEpEHHE,
KJaccuukanms, MOJETUPOBaHNUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

Jdemoncrpanum:

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

Tabmuiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

IIpaktuuyeckass paboraNe 1. «Mcnonp3oBaHME pa3IMYHBIX METOAOB IPH  HU3YyYCHHUHU
OHOJOTHYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

JKuBbie cuctembl (OrocHCTEMBI) Kak IpeaMeT u3ydeHus ouonorud. OTIMUNE )KUBBIX CHCTEM OT
HEOPraHWYECKOU MIPUPOBL.

CgoiicTBa OMOCHCTEM M WX pa3HOOOpazwe. YPOBHU OpraHu3aIiiu OMOCUCTEM: MOJICKYJISPHBIH,

KJI€TOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISUUOHHO-BUI0BOM, 9KOCUCTEMHBIHN
(OuoreorneHOTHYECKHI ), OMOC(EPHBIH.
JdemMoncTpanuu:

Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH JKU3HUY», «YPOBHHM OPTaHHU3AIIMN KUBOW TIPUPOIBIY.
Oo6opynosanwue: moaens Monekynbl JJHK.

Tema 3. XuMH4YeCKHUil COCTAaB M CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTAB KJIETKU. XUMUYECKUE FJIEMEHTBI: MaKpOAJIEMEHTHI, MUKPO3JIEMEHTHI. Bona
Y MUHEpaJIbHbIE BEILIECTBA.

OYHKIMH BOJBI 1 MUHEPATHHBIX BEIIECTB B KieTke. [logmepkanne ocMOTHYeCKoro OanaHca.
benku. CocraB u cTpoeHHe OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpBI OEIKOBOMU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YEeTBEpTUYHAs CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OSIKOB.

®depmeHThl — Owuonornyeckwe KaramuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyocrparHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Otianmuus  (QepMeHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYrneBoasl: MOHOcaxapuisl (TJIOKO3a, pubo3a M Ae30kcupuOo3a), aucaxapuabl (caxaposa,
JAKTO3a) W TMojucaxapunbl (Kpaxmaj, TJIMKOTEH, IeJUI0I03a). buonorndyeckue ¢GyHKIUHA
YIJIEBOJIOB.

Jlunmuaer: Tpurmuuepuasl, Goconunuabl, crepounbl. ['mapodunsHO-TUAPOPOOHBIE CBOWCTBA.
buonornueckne Gpynkuuu nunuaoB. CpaBHEHUE YTIIEBOJOB, OSIKOB U JIMMIUOB KaK HCTOYHUKOB
SHEPIUH.

Hyxneunosbsie kucnorsl: JIHK um PHK. Hykneotunbl — MOHOMEpPHI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynknum PHK. Buger PHK. AT®: crpoenue u
byHKUINN.

[{utonorust — Hayka o kieTke. KieTounasi Teopusi — mpuMep B3aMMOJICHCTBHS Uel U (PaKkToB B
Hay4YHOM MTO3HAHUU. MeTO/Ibl U3yUEHUSI KIETKHU.

Knerka kak menmoctHas xuBas cucrema. OOmue NpU3HAKU KIIETOK: 3aMKHYyTas HapyxHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.



Tumbl  KJIETOK:  JyKapuHOTHMYecKas U INpokapuoThueckas. (OcCoOEHHOCTH  CTPOEHHUs
MpoKaproTUUECKOr KieTku. Kietounas crenka Oakrepuii. CTpoeHHE dyKapUOTHUYECKOM KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAas CTEHKa, TJIUKOKAIMKC, HMX (QYHKUIHU.
[Ina3marnueckass memOpaHa, e€ cBoiicTBa W (QyHKuuH. lluToruiasma u e€ OpraHoWbL.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOubl KJIETKU: MHUTOXOHApPUH, IMiIacTHiabl. IIpomcxoxaeHne MHUTOXOHIAPUHA U IUIACTHI.
Bunaer mnactun. HememOpaHHble oOpraHouAbl KJIETKU: PUOOCOMBI, KJIIETOUHBIA LEHTP, IEHTPUOIIH,
PECHUYKH, KI'yTUKU. DYHKIIMHM OpraHOU0B KJIETKH. BKitoueHusl.

Snpo — perymsaTopHbIii neHTp KieTku. CTpoeHHe siapa: sigepHas 000JI0YKa, KapHoIuia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacnpenesieHne XUMUYECKUX JIEMEHTOB B HEXKUBOM Mpupojey», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOH MPUPOIE.

Tabmune! u cxemsl: «llepuoanueckas TabnuIa XUMUYECKUX 3J1€MEHTOBY», «CTpoeHne MOJIEKYIIbI
BOIbI», «buocuHTe3 Oenka», «CrTpoeHne MoJekyiasl Oenka», «CTpoeHue QepMeHTay,
«HyxnennoBeie kucnotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHHne 3yKapuoTUYECKOM
KieTkn», «CTpoeHne XUBOTHOM KIeTKu», «CTpOeHHEe pacTUTENbHON KieTKn», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKN», «CTPOEHUE A/Ipa KIETKU», «Y TIEBOABD, «JIMIUIbBI».
OOGopynoBaHue: CBETOBOM MHUKPOCKOIN, O0OOpylOBaHME [JIsi HpPOBEAEHHA HAOIIOJICHUH,
U3MEpEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHast pabota Ne 1. «/3yueHne KaTaTUTHUECKOW aKTHBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUJIa3bl WK KaTajasbl)y.

JlaGopatopHas padota Ne 2. «3yueHne cTpoeHHs KIETOK PACTCHH, )KUBOTHBIX M OaKTepuil 1Mo
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTh KJIECTKH.

OOMeH BemecTB, WM METa0O0JM3M. ACCUMWISIIUS (TUIACTUYECKUA OOMEH) W JAUCCUMUIISIUS
(oHepreTnyeckuii OOMEH) — JIB€ CTOPOHBI €IMHOro Iporecca meradbonusma. Pomb 3akoHOB
COXpaHEHHUsI BEILIECTB ¥ SHEPTUU B MOHUMAHUU MeTabonu3ma.

Tumnbr oOMeHa BemecTB: aBTOTPO(dHBINH U reTepoTpodHbIif. Poib ¢pepMeHTOB B 00MEHe BeliecTB
Y IIPEBPAILIEHUH SHEPTUH B KIIETKE.

@®otocunte3. CBeroBas u TemHOBas (¢a3pl  QorocuHTe3a. Peaknum QoTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYeHUE (POTOCHHTE3a JIs KU3HH Ha 3emuie. Briusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XeMmocuHTe3. XeMOCHUHTE3UPYoIIHe OakTepun. 3HAYCHUE XEeMOCHHTE3a JIJIs KU3HH Ha 3eMIIe.
DOHepreTuyeckrii oOOMeH B KIETKe. PaciiernieHue BelecTB, BBIACICHHE U aKKyMYJIHpPOBaHHE
SHEPTHM B KIETKE. JTambl JHEpreTudeckoro obmena. [numkonm3. bpokeHwe W €ro BHIBIL.
Kucnopognoe okucienue, uinu KierouyHoe abixanue. OkucauTenbHoe (ochopuirpoBaHUe.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cunresa. ['enernueckas nadopmarus u JJHK. Peanuzanus reneTnueckoit
nHpopmanuu B KieTKe. ['€HEeTMYeCKuid KO W ero CBOMCTBA. TpPaHCKPUNIUS — MaTPUYHBINA
cuare3 PHK. Tpaucmsamus — OuocuHre3 Oenka. Otamel  TpaHcnauuu. KomupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmbl sxu3nu — Bupycsl. Mcropus otkpbitus BupycoB ([. M. MBaHoBckuif).
Oco0eHHOCTH CTPOCHHSI W KM3HEHHOTO ITMKJIa BUPYCOB. baktepmuodaru. bone3snu pacrenuid,
KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —



Bo30ynutens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodmiakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1eBaHUM.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer U cxembl: «Tumnbl nutanusy, «Metabonu3zm», «MUTOXOHAPUN), «DHEPTETUUSCKUN
obmeny, «Xmoporacty, «®@otocunresn, «Ctpoenne [JHK», «Ctpoenue n hyHKIMOHUpOBaHWE
reHa», «Cunre3z Oenka», «['eHermueckuil kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
ku3HeHHbI K Bupyca CITM/{a, 6akrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: moaenu-antuinkanun «Y asoenne JJHK u tpanckpunuusy», «buocunres 6emkay,
«CtpoeHnue KIeTku», Mosienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M HHAMBUHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii UMK, WM SKU3HEHHBIM 1MWK KieTku. MuaTepdaza m wmwuros. [Iporeccsr,
npoTekaromue B uHTEpdaze. Permmukanus — peakuuss marpuyHoro cuute3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIl. JMIUIOMIHBIA W TarUIOWIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonorndeckne OCHOBBI Pa3MHOXKEHUS W WHIWBHUIYaTbHOTO Pa3BUTHS
OpraHU3MOB.

Jenenune xierkn — muto3. Craguu muto3a. IIporecchl, mpoucxonsmue Ha pasHbIX CTaAMSIX
MHUTO3a. BHOTOrHnYecKHii CMBICT MUTO3A.

[IporpamMmmupyemas rubens KISTKH — allonTo3.

@opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecroysioe M MojoBoe. Buapl Oecrnonoro pasMHOKEHUS:
JiefieHHe Ha/lBOe, MOYKOBAHHWE OIHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3mHo)eHue. VIcKycCTBEHHOE KJIOHMPOBAaHNUE OPraHU3MOB, €T0 3HAYEHUE IS CEJIEKIINH.
[TonmoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0ro.

Meiio3. Ctaguu mero3sa. [Iporeccel, mpoucxoasume Ha ctaausx meiosa. [loBenenne xpomocom
B Metio3e. Kpoccunrosep. buosmornueckuii cMbICI U 3HaU€HUE MeH03a.

['amerorenes — mpouecc oOpa3oBaHMs TMOJOBBIX KJIETOK Y JKUBOTHBIX. llojioBBIE Kenesbl:
CEMEHHHMKHU M sSUYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIIETOK — ramer (CIepMaTo30UI,
SUIEKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BHTHE (IMOpHOTEHE3). DTambl
AMOPHOHAIEHOTO Pa3BUTHA Y MIO3BOHOYHBIX KUBOTHBIX: IPOOJIEHHE, TACTPYIIALNS, OPTaHOTCHE3.
[TocTamOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsMoe
(mmumHOYHOE). BiusHME cpenbl Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3LIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LIBETKOBOI'O PACTEHUS: CTPOCHHME CEMEHM, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmumpl 1 cxembl: «DOpPMBI Pa3MHOXKEHHSI OpPTraHU3MOB», «JIBOWHOE OMIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOXKEHUE pacCTCHUN», «JleieHne KIEeTKU
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpOGHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Pemmukanus THK», «Mwuto3», «Meio3», «IIpsmoe n Hempsimoe pa3BuTHE», «I'ameToreHes y
MJIEKONUTAOIINX U YeJIoBeKa», «OCHOBHBIE CTAINA OHTOTEHE3a.

OO6opynoBaHue: MHKPOCKON, MuUKporpenaparel — «CrepMaTo30uabl  MJIEKOIUTAIOIIETO»,
«Sineknerka miekonuTaromiero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenne knetkny», monens JJHK, Momens meTadazHoil XpOMOCOMBI.
JlaGopaTopHble H NpaKkTHYecKue padoThbl:

Jlaboparopuass pabora Ne 3. «HaOmiomeHue MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.

Jlaboparopunass pabora Ne 4. «l3ydeHue CTpPOEHHUs TIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.



[Ipenmer u 3agaun reHeTuku. Mctopus pa3BUTHS T€HETUKH. PoIb UTONIOTUN U ASMOPHOJIOTHH B
CTaHOBJIEHUU TEHETUKU. Bkiag poccuilckux M 3apyOexHbIX YYEHBIX B Pa3BUTHE TE€HETHKU.
MeTonbl TEeHETHKH (THOPUIONOTUYESCKUH, IMMTOTCHETUYECKUI, MOJEKYISIPHO-TEHETUYECKUN).
OCHOBHBIE TE€HETHMYECKHE TNOHATHSA. |'eHeTnueckass CHMBOJIMKA, HMCIOJb3yeMas B CXeMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HAaCIEJOBaHUsI MPU3HAKOB, ycTaHOBIEeHHbIE I'. Mennenem. MoHoruGpumaHoe
CKpelrBaHue. 3aKOH eANHO-00pa3usi THOPHUIOB MEPBOTO MOKOJIeHHs. [IpaBuiio JOMUHUPOBAHUSI.
3aKkoH paclieryieHus npus3HakoB. ['mmoresa umcrorel ramer. [lomHoe U HenmosiHOE
JIOMUHUPOBaHUE.

JuruGpunxoe CKpELIMBaHUE. 3aKOH  HE3aBHUCHMMOIO  HAacCI€[OBaHUs  IPU3HAKOB.
[{uroreHeTnveckre OCHOBBI TUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIONIEE CKPEIIUBAHHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIpeIeIeHHsI TEHOTUIIA OCOOU.
CueruienHoe HacnezoBaHue Npu3HakoB. Pabora T. Moprana mo cHemnyieHHOMY HAacJlIeJOBaHUIO
reHoB. Hapymnenue crenyiienus TeHOB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetuka mnona. XpoMOCOMHOE ONpeAeieHrue Mojia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
l'omorameTHsle U rereporameTrHble OopraHu3Mbl. HaciemoBaHue NpPU3HAKOB, CUEIJICHHBIX C
MIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTU: HEHACHEACTBEHHAss M HAcleJACTBEeHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEepUCTUKA MOAU(PUKAIUOHHON W3MEHUYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonuuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoiicTBa MOAN(PUKALMOHHON U3MEHYNBOCTH.
HacnencreenHnasi, WM reHOTUNTMYECKAs, I3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTE. Meiio3
U TOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM M3MEHYMBOCTU. MyTallMOHHAs M3MEHYHBOCTb.
Knaccudukanus Mmyranuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MPUYUHBI MYTAIIHA.
MytareHnnbie GakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIIeCTBEHHON M3MeHunBoctu H. .
Basuiiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

l'enetuka wuenoBexka. Kapuorun uyenoBeka. (OCHOBHBIE METO/Abl T'€HETUKH YEJIOBEKA:
T€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OMOXMMUYECKUM, MOJICKYJISIPHO-
reHetuyeckuii. COBpEMEHHOE ONpelesieHue TeHOTUIA: MOJTHOT€HOMHOECEKBEHUPOBAHHUE,
TeHOTHIHUPOBaHKE, B TOM yucie ¢ nomombio I1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelloBeKa: TIeHHble Ooyie3HHW, OOJIE3HM C HACIEACTBEHHOH MPeIpacloioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[IpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPHUIAKTUKHA U JICYCHHUS] TeHETHICCKHIX
Oose3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEAWIIMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YETTOBEKA.

JdemoncTpanum:

Ioptpets: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukoB, H. B. Tumodees-
Pecosckwnii, H. Y. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKIE M €r0 IIMTOTEHETHYECKas OCHOBAY, «3aKoH
pacuiernyieHus] U €ro LUTOreHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramery», «JlurubpumgHoe
ckpemuBanue», «lluronorudeckue OCHOBBI AUTHOPUTHOTO CKpEIIMBAHUS», «Meio3y,
«B3aumonencTBue aIeNbHBIX TE€HOB», «l'€HeTMYecKue KapThl pAcTeHUH, JKUBOTHBIX U
yenoBekay, «l'eHernka mona», «3aKOHOMEPHOCTH HACIEIOBaHUs, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Bunbl wusMenunBoctuy», «MonuduxaonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTaroHHas
U3MEHYUBOCTbY.

OGopynoBanue:  MoJenH-anmIuKauu  «MoHoOTHOpHIHOE  CKpemmuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemmuBaHue», «llepekpEcT XpomMocom», MHKPOCKON U



MUKponpenapat «Jpo3oduna» (Hopma, myTauuu (HOpMbI KPBUILEB M OKpPAackH Teja), repbapuit
«["opox mocCeBHOW.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopnass pabora Ne 5. «lM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JAUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEIIapaTax.

JlaGopatopnass pabora No 6. «M3yuenne MoAM(MUKAITMOHHOW HW3MEHYMBOCTH, IMOCTPOCHHE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopaTtopHnas pabota Ne 7. «AHanu3 MyTanuii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEriapaTax.
[IpaxTuueckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLEcCC. 3apOoXkAEHHUE CeleKUuu U aoMectukanus. Yuenue H. W.
BaBunoBa o0 wLeHTpax MNPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHbIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpPT, TOPO/A, LITAMM.

CoBpeMeHHBIE METONbI CeNeKIMUu. MacCoBbIi M WHIWBHAYAJIbHBIM OTOOPHI B CEJIEKIIUU
pacTeHuii U KUBOTHBIX. OIeHKa dKCTepbepa. BIM3KopoACTBEHHOE CKpEIIMBaHNEe — UHOPHUIMHT.
Uucras nwHusa. CkpenygBaHWe YWCTBIX JHHWA. ['erepo3uc, WM THUOpHIHAs CHIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas ruOpugusanus U e€ YCHeXH.
NckyccTBEHHBIN MyTareHe3 M MOJYyYeHHE MOJUIUIONI0B. JlOCTHIKEHUS CEJNEKUHMH PACTECHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHAas WHXKEHepHsl. OTambl CO3JaHUS
pexomOunantHoi JIHK u TpancreHHbix opranu3moB. Kierounas wumxenepus. Kietodnble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BbICOKOIPOTYKTHBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JSTHYecKue mnpodiemsl. MO —
FeHEeTUYECKU MOIU(ULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmuiel 1 cxeMbl: kapTa «LIeHTpbI TPOUCXO0KACHUS H MHOTOOOpa3Hsl KyJIbTYPHBIX PACTCHHI,
«[Topompl  gOMAmIHUX  KUBOTHBIX», «CopTa KYJAbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborel akagemmka M. @. UBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U TMEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyJIsKH IUIOI0B U KOPHEITOI0B AUKUX (GOPM U KYJIBTYPHBIX COPTOB PAaCTEHHUI,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

OkcKypcusi«OCHOBHBIE METOJbl W JOCTHXKEHHUSI CEJEKIMH pAacTeHUW U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIIMYHOE
X03SIUCTBO, TA0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBoTIOIIHOHHAA OMOJIOTHS.

[TpennocbulKu BOSHUKHOBEHHS 3BOJIOLMOHHONW TEOpUU. DBOJIIOLIMOHHAS TEOpUs U €€ MEeCTO B
O6uonoruu. BrusiHue SBOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.
CuzerenbctBa 3BomoNMK. [lageoHTomornyeckue: MociaeI0BaTEIbHOCTh MOSBICHUS BUAOB B
MAJICOHTOJIOTUYECKONW JICTOMUCH, TMepexonnble ¢opMbl. buoreorpaduueckue: CXOACTBO U
pasznuune dhayH u Gaop MaTEPUKOB U OCTPOBOB.

3M6pI/IOHOI‘I/I‘IeCKI/IeZ CXOACTBA W pa3iniyud 3M6pI/IOHOB Pa3HbIX BHUA0OB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIe, PYIMMEHTapHbIE OpPraHbl,
aTaBU3MBbI. MOJICKyJISIpHO-GI/IOXI/IMI/I‘ICCKI/IGZ CXO0ACTBO MCXAHHU3MOB HACJICACTBECHHOCTH U
OCHOBHBIX METabOIMYECKUX ITyTeH y BCEX OpraHU3MOB.



OpomtonmonHasa Teopus Y. JlapBuna. IIpennocbuiku BO3HMKHOBEHMS AapBUHU3MA. J[BHKyline
CWJIBI HBOJIIOLMM BUAOB 1O JlapBuHYy (M30BITOYHOE pa3MHOKEHUE IPH OTrPaHHUYEHHOCTU
pecypcoB, Heolpeie€HHas HK3MEHYHMBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).
Cunrerndeckast Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBwxkymme cuiabl ((hakTophl) HBOJIOIWK BUIOB B Mpupoje. MyTallMOHHBIM MpoIecC Hu
KOMOWHATUBHAs HM3MEHYMBOCTh. [lomynmsiuoHHble BOJHBI U Jpeiid renoB. M3zomsuus u
MUTPALIUS.

EcrecTBenHblIi 0TOOp — Hanpasisomuil Gpakrop 3BoroIHH. @OpPMbI €CTECTBEHHOTO 0TOOpA.
[Tpucnoco0IeHHOCTh OPraHW3MOB KaK pe3yiabTaT 3BOJONHH. [Ipumepsl mpucrnocoOseHuid y
OpraHu3MoB. ApoMopd03bl U UIHO-aJalTALUH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHble (OPMBI  BHI000pa30BAHUS:
reorpaguueckoe, 3K0JI0rHUECKOe.

MakposBomonus. Popmbl  3BONIONUU:  (puUIeTHYecKas, JWBEPreHTHAas, KOHBEPIeHTHas,
napauiensHas. HeoGpaTumMocTh 3BoIOLNN.

[IpoucxoxaeHne OT HeCHelUaIN3UpOBaHHBIX NpenkoB. [Iporpeccupyromias crnenuanu3anus.
AJlanTuBHAas pajauanus.

JdemoncTpanum:

[Toptpersr: K. JIunneit, XK. b. Jlamapk, Y. apBun, B. O. Koanesckuii, K. M. bap, 3. I'ekkensb,
®. Mrwomep, A. H. Cesepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHWYECKOro MHUpa Ha 3emie», «3apOoJbIIH MO3BOHOYHBIX
JKUBOTHBIX», «ApXeonTepukc», «@opMbl 00pbOBI 3a CyIIeCTBOBaHUEY», «ECTECTBEHHBIN 0TOOPY,
«MHoroo0Opa3ue COpTOB pacTeHHit», «MHOrooOpasue MMopoa >KUBOTHBIX», «llomymsuuny,
«MyTanoHHass U3MEHUYHUBOCTEY, «ApoMopdo3bl», «Mauoamanramumny, «O0Ias aereHepamms»,
«/IBmxymue cuibl sBotonuny, «Kapra-cxema mapmpyra nyremectsus Y. /lapsunay, «bopnba
3a CYILIECTBOBaHUEY, «[IpucnocobiaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpacku, Habop IJIONOB U
ceMsiH, KoJutekuus «[Ipumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOIIOLUNY, 00bEMHAS MoJenb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .
Buoreorpaduyeckas kapra mupa, KoJuieKus «PopMbl COXPAaHHOCTH MCKOMAEMbIX KHUBOTHBIX H
pacrenuin», mozaenp anmumkanusa «llepekpéct xpomocom», BiaxkHsle npenapathl «Pa3zButne
HacekoMoroy», «Pa3BuTue JATYIIKHY», MUKpomnpemnapar «/pozoduna» (Hopma, Mmyrauuu (HopMsl
KPBUIHEB M OKPACKH Tea).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas padora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHION.
JlaGopatopHast pabota Ne 2. «OnucaHue NpucocoOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIIBHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JlonayuHble NMpeACTaBICHUS O 3apOKICHUM KU3HU. HayuHble rMnoTe3pl BOSHUKHOBEHHUS KU3HU
Ha 3emsie: abuoreHe3 W TaHCIEpMHUs. XHUMHUYecKas OBOJOLUSA. AOHWOTEHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYECKON 3BoOIMM. HauanpHble Tanel 6uonorundeckoil sBomommu. ['unoreza PHK-Mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIJIETKU. IlepBbie KIeTKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o »pam u nepuoaam. Karapxei. Apxeickas u mpoTepo30HcKas 3phbl.
[Taneo3oiickas 3pa u €€ mepuoAbl: KeMOPHIICKHA, OpPIOBUKCKUH, CHIIYpUHCKUH, TEBOHCKUM,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.



XapakTepucTuka KJIMMaTa M TeOoJOTrM4ecKuX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIIOLUN
pacTUTEIBLHOTO W J>KHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH W >KUBOTHBIX. llosiBieHwme,
paciBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHpa Kak OTpaxeHue dBOMOUMH. OCHOBHBIE CHCTEMATUYECKHE
TPyl OPraHU3MOB.

DBOJIIOLMS YeIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3zBuTue mpenctaBieHUd O TPOUCXOKICHUU
yesoBeka. MeToapl u3ydeHus aHTpororeHe3a. CxoncTBa M pa3indusl YelOBEeKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YETI0BEKa.

JBmxynue cuibl ((hakTopsl) aHTpororeHe3a. HacnencTBeHHass M3MEHYUBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE OPYAUH Tpyaa, MBIIIUICHUE, PEYb.
OcHOBHBIE CTa MU ¥ BETBH JBOJIIOLMM UYEJIOBEKA: aBCTpalonuTeku, Yenosek ymensiil, Yenosek
npsAMoxXosuid, YemoBek HeaHIepTanbCkuid, YemoBek pa3ymHbld. Haxoaku ucKomaeMbIx
OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JaCTh paclpoCTpaHeHHs], 00bEM T'OJIOBHOIO MO3ra, odpa3
YKU3HU, OPYIUSL.

UenoBeueckrne packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOWAHAs (eBpasuiickas), HErpo-
aBcTpasionsiHas  (dKBaTOpuajbHAas), MOHTOJOWUIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
OpUCIOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYECKUX pac K YCIOBHUSAM CYHIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

Jdemoncrpanum:

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

Tabmuubl u cxemsl: «Bo3HuKkHOBeHHE COTHEUHOW CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MUPay,
«PactutenbHas kinetkay», «OKuBoTHas kierkay, «lIpokapumornueckas kierka», «CoBpeMeHHas
CHUCTEMA OpraHM4ecKoro Mupa», «CpaBHEHME aHATOMHUYECKHUX YEpPT CTPOCHHUS 4YEJIOBEKa U
YeloBEeKOOOpa3HbIX 00e3biH», «OCHOBHbIE MeCTa NaJlIEOHTOJIOTMYECKUX HAaXOJO0K IPEIKOB
COBPEMEHHOI0 4elIoBeKa», «JlpeBHeiue moan», «/pesHue moan», «llepBeie coBpeMeHHbIE
moan», «4emoBeyeckue pacoi».

Ob6opynoBanue:  mymspku — «lIpoucxoxnenue  4enmoBeka»  (OIOCTBI  AaBCTPAIONHTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CJIECNKU WM U300paKeHHsl KAMEHHBIX OpyIui
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOmia, ckpebiia), TeoXpoHOJIOrHuecKas Tabiaula,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[TpakTtnueckass padora Ne 1. «M3yueHuWe HCKOMAEMBIX OCTATKOB PACTEHHUN M JKUBOTHBIX B
KOJUIEKLIUASAX .

DKCKypcusi «IBOJIONMS OPraHUYECKOTo Mupa Ha 3emsie» (B €CTeCTBEHHO-HAYYHBIM WIIA
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKPY KaK0LIas cpeaa.

DKojorus Kak Hayka. 3ajadd M paszeibl SKOJIOrMH. MeToJpl SKOJIOrMUECKHUX HCCIEA0BaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIIHAs, IIOYBEHHAs,
BHYTPHOPIaHU3MEHHAsI.

Okonornyeckne ¢aktopsl. Kiaccudukanms sxojgormueckux (akTopoB: abWOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.
AbuoTtnueckue (akToOphl: CBET, TeMIleparypa, BiaxkHocTh. DoTtonepuoansm. [Ipucrnocodbnenus
OpPraHU3MOB K JIEUCTBUIO abNoTHYecKuX (pakTopoB. buonoruuecknue puTMmeol.

buotnueckue ¢aktopsl. Buasl GHOTHYECKHUX B3aUMOJCHCTBUN: KOHKYPEHIHS, XUIIHUYECTBO,
cuM0Omno3 u ero gopmel. [lapasutusm, koorneparys, MyTyalTu3M, KOMMEHCATU3M (KBapTUPAHCTRBO,
HaXJICOHMUYECTBO). AMEHCANU3M, HEHTpanu3M. 3HadeHHe OMOTUYECKUX B3aMMOJEHCTBUUN st
CYIIECTBOBAHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKME  XApaKTEPUCTHKU  nonyiasuuu. OCHOBHBIE  IOKa3aTeNu  MOMYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauusa. JluHamuka
YHMCJIEHHOCTH MOMYJISIIMY U €€ PeryJsiiusl.



JdemoncTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. I'ekkens.

Tabmuner 1 cxembl: kapta «lIpupomubie 30HBI 3emmm», «Cpeapl OOUTaHUS OPTAHU3MOBY,
«Dotonepuoguzmy», «l[lonmynsmuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUN
uHy30pun-Typenbkn», «lIuiespie nenmy.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

JlaboparopHass pabora Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISAUA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo0uiecTBa M 3KOJIOTHYECKHE CUCTEMBI.

Coo0miecTBO OopraHu3MoB — OuorieHo3. CTPYKTypbl OMOIIEHO3a: BHJIO0BAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBS3M B OHOIIEHO3E.

Dxoyiorudeckue cucrembl (d9kocucteMbl). I[loHsiTHe 00 »dKocucTteMe U OHOTEOICHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBI, PpPEIYIEHTHI
KpyroBopoT BemecTB M TMOTOK 3HEPrUd B IKOcUcTeMe. Tpodwuueckue (MHINEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetu. OCHOBHBIE TIOKa3aTeNd 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMS. OKOJOTHYECKHE NHUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYIIsiLus, pazBute. Cykieccusl.

[IpupoagHbie 3KOCHUCTEMBI. JKOCHCTEMBI 03€p W peK. OIKOCHCTEMA XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  3KOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI. buonormdyeckoe w
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpazue kak Qakrtop ycToHdmBOCTH »dKocucteM. CoxpaHeHHWe OHWOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

Yuenne B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouochepsl. Kupoe
BemecTBO M ero ¢Qynkuun. OcobeHHoctn Ouocepbl Kak TIOOATBHOM 3KOCHUCTEMBI.
JlunaMmuueckoe paBHOBecCHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB ¥ OHOT€OXMMHMYECKHE LHMKIBI 3JIeMEHTOB (yriepona, as3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omochepe 3emnu. AHTpONOTreHHble M3MeHeHUs B Ouocdepe. ['nmobanbHbe
9KOJIOTUYECKHE MPOOIJIEMBI.

CocymecTBoBaHue HpupoAsl M denoBedecTBa. CoxpaHeHue OHMOpazHOOOpa3usi Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBA pallMOHANBHOIO YIPaBICHHs PUPOIHBIMU pecypcaMu U UX
ucnosib3oBaHue. JloCTHKeHHUsI OMOJIOTUH M OXpaHa IPUPOIBL.

JdemoncTpanum:

[optpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumpl u cxemsl: «lIumeBsle menw», «buomeHo3: cocTtaB W CTpykTypay, «lIpupomnbie
coobOmecTBay, «llemu mnuTanus», «OKomormueckas nupamuga», «buochepa u uenoBeK»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoneHos
BOl0éMay, «ArpoueHo3», «lIpuMepHbIe aHTPONOrE€HHbIE BO3JIEHCTBUS Ha IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa W TPYHTOBBIX BOA», «llouBa — BaxHewuias
coctasisirolas ouocheps», «PakTopsl Aerpaganuu nouy, «I[lapHUKoOBEI 3P dexTy, «DaKTOphI
paauMoaKTUBHOTO 3arpsi3HeHus ouocheprl», «Oomas crpykrypa ouochepsi», «Pacrpoctpanenne
XKHU3HH B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoma B OGuocdeper,
«KpyroBopot azora B mpUpoe».

O6opynoBanue: MoJeNb-anuIHKausa «TunudHble OHOIEHO3BI», Tepbapuili «PacTuTenbHbIE
coobmiecTBa», Koiekuuu «buorneHos3y», «Bpeautenu BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX
KYJIbTYp», TepOapuul ¥ KOJUICKIIMM PACTCHHH M JKUBOTHBIX, MPHHAJICKANINE K Pa3HBIM
9KOJIOTUYECKHUM TpyIIaM oxHoro Buaa, Kpacnas kaura Poccuiickoit denepannn, n300paskeHUS
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MW HA
BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O OEPA3OBAHIA

Cormacho ®I'OC COO, ycranaBiaMBalOTCA TpeOOBAaHUS K pe3yabTaraM OCBOCHHS
00YyJaIOIIMMHUCS TPOTPAMM CPEAHEro o0IIero oopa3oBaHMs: IUIYHOCTHBIM, METAPEAMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IUYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHsS TMpeaMera «BbHONOTHS BBIIEICHBI
CIICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHKCS  POCCHMCKON  TpaKIaHCKOU
UJCHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHUIO0 OWOJIOTHWH, LeJeHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXICHHUI JIMYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEH M MCTOPHYECKHUX TPAIUIIUN pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJOTHYECKOr0 00pa30BaHUs, HaJM4Me OSKOJIOTHMYECKOro IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIC TUTAHEL.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUsS mpeamera «bHONOrHS» JOCTUraloTCs B €IUHCTBE
yueOHOM M BOCIHUTATEIHHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMH POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHHUS M CIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMH JMYHOCTHU, MAaTPHUOTU3MA,
YBOXCHHSI K 3aKOHY W IPABOIMOPSIIKY, YETOBEKY TPyJa U CTapIIeMy MOKOJIEHHIO, B3aHMHOTO
yBaXEHUsI, OEpEeKHOro  OTHOIIEHHWS K  KyJAbTYpHOMY  HACIEOUI0 U TPAJAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLEen cpelie.

JInaHOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeaMera «buonorus» IOIKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAallui, MO3UTUBHBIX BHYTPEHHHUX
yOeXACHHI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciipeHe >KU3HEHHOTO OIbITa M OMbITa JESTEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HATPaBJIEHUH BOCIIUTATEIBHOMN IEATEIHHOCTH, B TOM YHCJIE B YACTH:

1)rpamaanckoro BOCIUTAHMS:

c()OPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3MIMHU OOydYaloImIerocs Kak AakKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)XKCHHME 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOU TBOPYECKOU NESATEIBHOCTH MPHU CO3/IaHUU yYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUN OUOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENsITh COOCTBEHHYIO TIO3HMIMIO 10 OTHOIICHHIO K  SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHE YYHUTBIBAaTH B  CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU yO€XKIECHUSAMHU, KyIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIIEOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOMIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:



c(OpPMHUPOBAHHOCTH POCCUICKOMN TpakIaHCKON WACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoanHO#, ropAaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAMI0 M TaMATHUKAM [PUPOAIbI,
JIOCTH>XKeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIGHHMBATh BKJIAJ, POCCHICKMX YYEHBIX B CTAHOBJIIEHHE U DPa3BUTHE
OMOJIOTUY, TOHUMAaHM 3HAYCeHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB MIPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBa;

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CITy>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUNCKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJa/la B TOCTPOEHHE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM pOAMTENSM, CO3JaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEW CeMEWHOM H3HU B COOTBETCTBUU C TPAAMLIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYasi dCTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMaHUE SMOLMOHAIBHOTO BO3JICHCTBHS KUBOW MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (OPMHMPOBAHUA  KYJIbTYPbl 3I0POBbS |
IMOIUOHAIBLHOIO 0JIATONOJIYYH S :

MOHUMaHWE U pean3alus 3J0pOBOTO U 0€30MacHOro 00pasza KU3HM (310POBOEC MHUTAHHME,
COOJIOZICHHE TUTUEHUYECKHUX TMPABWJI U HOPM, COQIAaHCUPOBAHHBIM PEKUM 3aHITHA M OTIIIXA,
perymsipHasi ¢u3MYECKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHHWE LIEHHOCTH TPaBWJI HHAWBUIYAJbHOTO M KOJUJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3I0POBbIO U )KM3HU JIOJIEH;

OCO3HAHHE TMOCJIEJCTBUI W HENPUSTHUS BPEIHBIX MPHUBBIYEK (YIMOTPEOIEHHs aJKOroJs,
HapKOTHUKOB, KYPEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZlY, OCO3HaHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0UE;

TOTOBHOCTH K aKTUBHOM J1€ATEIHHOCTH TEXHOJIOTHYECKOM U COLMaIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh H  CAMOCTOSTENBHO  BBITIONHATH  TaKYIO
NESITENIbHOCTD;

UHTEPEC K Pa3IuYHbIM cdepaM NpodheCcCHOHATBHOW AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSHKEHHM BCEH
KU3HU;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKHU 11e7ecoo0pa3Hoe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBILICHHE YPOBHSI HKOJIOTUYECKOW KYJIBTYpHI: MPHOOPETEHUE OIbITa IIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUN JIJIs1 OKPYXKAIOLIEN Cpeabl;

OCO3HaHHUE T7100aJIBbHOrO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;



CIIOCOOHOCTH UCIONB30BaTh MPHOOpETaeMble MPU U3YUYEHUU OMOJOTUU 3HAHUS U YMCHHS
IpU pelieHuu MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOJOINOIb30BaHUEM (COONIIOIEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BHJOB, SKOCUCTEM, Onochepsl);

AKTMBHOE HENpPUATHUE NEUCTBUM, NPUHOCAIUMX BPEH OKPYKAWOLIEH IMPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpUSATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MPEeIpPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBIIIJICHUS, KOJOTUYECKOM KYyJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHHUKATUBHOW M COLMAIbHOW TpAKTUKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTMUECKOU HAMPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd M  OOIIECTBEHHOM TMpaKTUKH, OCHOBAaHHOTO Ha JUAJIOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE A3BIKOBOM M YUTATENbCKOM KYJIbTYphl KaK CpEJCTBA B3aUMOCHCTBHS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

MOHUMaHue crnenupuK OWOJOTUM KaK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHNUU LIEJTOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelloBeKa M oOllecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MPOoOJIeM COXpaHEHUS PUPOIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAUMMOCTH OMOJIOTUU JII COBPEMEHHOW HUBUIIM3ALUU: OOECrieueHus
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCIIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TI100aNbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYCHHH OMOJIOTHYECKUX 3HAHWN B IENSIX MOBBIMICHUS 0O0IIeiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIBHOU
IPaMOTHOCTH 00y4Jarouuxcs, popMuUpyeMoi pu U3y4eHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJO0B TO3HAHMs, HCIONb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4yaeMble 3HAHUS JJIs aHanu3a W OOBSCHEHUS SIBICHUN
OKPYKAIOIIer0o MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHMH, YMEHHE JesaThb O0OCHOBaHHbBIE
3aKJTIOUYCHHUS HA OCHOBE HAyYHBIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C METIbI0 TONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS I PELICHHS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE LIEHHOCTU HAy4YHOW JESITEIbHOCTH, TOTOBHOCTh OCYILECTBIATH IMPOEKTHYIO M
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHAUBUIYATbHO U B TPYIIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30oBaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METANIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yiIbTaThl OCBOCHHs yueOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHUS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXKIUCHUIUITMHAPHBIC
(MeXTmpeMeTHbIE) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIIHE LEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(rKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHHE, TPOIecC, CHCTeMa, HAy4HBIH (PaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, HCCle[oBaHUe, HAOII0JeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00ECIICUNBAOIINE



dbopmupoBanre (PYHKIIMOHAIBHONH TPaMOTHOCTH U COIMAIBLHOW KOMIIETEHIIMH OOYYaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHbIE Y4eOHBIC ICHCTBHS B IO3HABATEIHLHOW U
COIMAJIBHOM MPAKTHUKE.

MeranpenmMeTHble pe3yiabTaThl OCBOCHHS MPOTPAMMBI CpPEIHEro OoO0IIero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBi1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a3o0Bble JJornyecKkue AecTBUSI:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTyalH3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TIPU OCBOCHUW 3HAHWN MNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMK, OOOOIICHHS), PACKpPhIBATh CMBICT OHOJOTHUYECKHUX
MOHSITHI (BBIIETATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITHIMH);

ONpeeNaTh LETU ACSITeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OHMOJOTMYECKHE MOHATUS A OOBscHEHUS (aKTOB W SBJICHHUM >KHUBOMN
TIPUPOJIBI;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JCIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEJCTBA JJIsi MPEICTABICHUS CYIIIECTBEHHBIX CBS3Ed U
OTHONIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH pelIeHus MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIIHUXCS MaTepUaIbHBIX
U HEMaTEePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENFHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX pEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2)0a30Bble HCCIEI0BATEIbLCKHE 1eHCTBUA:

BJIa/IETh HaBBIKaMH Y4eOHO-HCCIIE0BATENbCKOW M MPOEKTHOW JEATENIbHOCTH, HaBBIKAMH
paspenieHus mpodiieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaAMOCTOSITENIFHOMY TTOMCKY METOJ/IOB
pelIeHUs MTPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

UCTIONIb30BaTh PA3NUYHbIC BUIBI JIEATEIHHOCTH IO TOJNYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B Y4EOHBIX CHUTYalUsX, B TOM 4YHCIE MpU
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIA TUIT MBILIUICHUS, BIaJ€Th HAYYHOU TEPMHHOIOTHEH, KIIFOUYEBbIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (PopMyIUpOBaTh COOCTBEHHBIC 3a/Jauyd B 0Opa30BATENbHOW JEATEIHHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TIPUYMHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajady, BBIIBUTAThH
TUNOTe3y €€ pelleHus, HAaXOIUTh apryMEHTHI NJs JO0Ka3aTelbCTBA CBOMX YTBEPKICHHIA,
3aJaBaTh MapaMeTphl U KPUTEPHH PEIICHNUS;

AHATM3UPOBATH MOJTYYCHHBIE B XOJ€ PEIICHUS 33/]a4H PE3YJIbTaThl, KPUTUYECKH OIICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISITh 1EJICHANIPABICHHbII TOUCK TMepeHoca CPelCTB U CIOCOOOB NEWUCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETb NEPEeHOCUTh 3HAaHWSA B  [IO3HABATENbHYD M  MPAKTHUECKYyI0  00JacTH
KU3ZHEJEATEILHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE WJEHW, NpearaTh OPUTHMHAIBHBIE TMOAXOABI U pEIIEHUs, CTaBUTh
npoOJIeMbl U 33J]auu, TOMyCKAIOIINE aJIbTePHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHKAX HH(pOpManMu (TEKCTe y4eOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApsX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3MPOBaTh MH(POPMALHMIO PA3IUYHBIX BHAOB U (hopMm
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYHUBOCTD;

dopMynHupoBaTh 3ampochl U MPUMEHSTH pa3IUYHbIE METOJBI INPH IOUCKE M OTOOpe
Ouostornueckoi HHpOpMaIu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

nproOpeTaTh OIBIT HCMHOJb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMpAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHHUs OHWOIOTHYECKOM
nHpopmaruu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAy4yHBIH S3BIK B KauecTBE CpEACTBA IpH paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, GU3NYECKue W MaTeMaTH4eCKHe 3HAaKW U CHUMBOJIBI,
dbopMmynel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIB30BaTh K MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJETh HaBbIKAMHM pacllO3HABaHWs M 3alMThl HMH(OpMAIMM, HWHPOPMALUOHHOM
0€30MacHOCTH JTUYHOCTH.

OBgJiaieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1)o0menue:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCeX c(epax >KU3HU, aKTHBHO y4acTBOBATh B JHAJIOre
WIM JUCKYCCUU TIO CYIIECTBY oOcCykIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIOJHEHUS TMpeaiaraeMoil 3aayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YUACTHUKOB JUAJIOTa WIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOLICHMS, NOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallui, yMETh CMATr4aTh KOH(QIHUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMM OOIIEHUS M B3aUMOJEHCTBUS, MOHUMATh HAMEPEHHS
JPYTUX JIOAEH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHUpOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHHEM S3bIKOBBIX
CPEICTB.

2)coBMecTHAS 1eATEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOM U MHIUBUIYATbHOW pabOThI MpH
pemeHn OMoJI0rnyeckoi mpo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTb TPUMEHEHHS TPYIOBBIX
¢dbopM B3aUMOJICHCTBUS MPH PEIICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX ACUCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4leHa KOJUIEKTHBA,

NPUHUMATh LEJIH COBMECTHOM JEATENIbHOCTH, OPraHW30BHIBATh U KOOPAWHUPOBATH
JIEUCTBUSA MO €€ IJOCTHUKEHHIO: COCTAaBIATH IUIaH ACHCTBUH, pACHpPENeNsiTh POIU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON paboTHI;

OILICHUBATh KaYeCTBO CBOETO BKJa/a M KaKJOT0 YYacTHHKA KOMaHbl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE NMPOEKTHI, OLIEHWBATh HJE€U C IMO3ULUU HOBHU3HBI, OPUTHHAJIHHOCTH,
IIPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTHUBHOE CTPAaTErMUECKOE TIOBEJEHHUE B PA3UYHBIX CUTYalUAX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH Pery/siTUBHBIMU /1€iiCTBUAMM:

1)camoopranusanus:



UCIIONIb30BaTh OWMOJOTMYECKHE 3HAHWS JUIsl BBIABICHUS TPOOJIEM M HMX pEHICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYallUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU IIENIEBBIE U CMBICIOBBIE YCTAaHOBKU B CBOUX
JNEHCTBUSAX M MOCTYIMKaX IO OTHOIICHHIO K KMBOW NPHUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATENIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTENbHON MACSITENLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIICHUs MPOOJIEMBbl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYAaIIHUsIM;

pacIupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM SPYIUIIMH B pa3HbIX 001acTsIX
3HAHWH, ITOCTOSTHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBI YPOBEHD.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEIbLHOU peQUIeKCHH KaK OCO3HAHHUS COBEpIIAEMbIX NEHCTBUI
Y MBICITUTENIBHBIX TPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHI, HCIIONH30BATh MPUEMBI pediekcrun
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

3)npunsiTHe ce0s M APYrux:

NPUHUMATD ce0sl, MOHUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB IESITEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH JPYroro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATHI

[Ipenmertnbie pe3ynabTaThl ocBoeHUs nporpaMmel COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT cHieruduueckue A ydeOHoro npeamera «buosorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIPETAlMM U MpeoOpa3oBaHUIO 3HAHUM, BHIIBI
NESITeIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHHMIO 3HAHUM B PAa3JIMYHBIX Y4E€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C Owuonorueir. B
IporpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yUueHHMs.

[IpenmeTHbie pe3ynbTaThl OCBOEHHUsS yueOHoro mnpeamera «buomorus» 6 10 knacce
JOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJU OMOJOTHMM B CHUCTEME HAYYHOTO 3HAHMA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [yl PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PAacCKpBIBaTh COZAEpKaHUE OMOJIOTMYECKUX TEPMHHOB U MOHSATHMA: KU3HB, KJIETKA,
opranus3M, Merabosm3M (0OMEH BENIECTB M TPEBpallleHHEe JSHEPIruH), TOMeocTa3
(camoperynsusi), ypOBHEBasi  OpraHH3alMs OKHBBIX  CHCTEM, CaMOBOCIPOHM3BEACHUE
(penpoyKuust), HaCIEeICTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3JaraTb OMOJIOTMYECKHE TEOopuH (KJIETOYHas, XpPOMOCOMHAs, MYTaIl[MOHHas,
IEHTpaJbHAsT JIOTMa MOJIEKYJIsipHOUM Owmomoruu), 3akoHbel (I'. Mennemns, T. Moprana, H. N.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
Bagunosa), onpeaensTe rpaHUIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJIETh METOJAMH HAay4YHOTO IO3HAHUS B OMOJIOTWMHU: HAOJIOJCHHE M ONHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¢ MpOBEJeHHE OHOJIOTrHYEeCKOro
OKCIIEPUMEHTA, BBIIBM)KEHNUE TMIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpEe3ylbTAaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSTHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/Ibl HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (POTOCHHTE3a, MIACTUYECKOTO M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHUE MPUMEHATh MOJMYUYCHHbIE 3HAHHS A OOBsSCHEHUs OMOJOTHYECKUX MPOLIECCOB M
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3J0POBBSl OKPYXKAIOIIUX JIOAEH, COOJIOAEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHHMaHue HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH JUIs palioOHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JEMEHTapHble T'€HEeTHYECKHE 3aJayd Ha MOHO- M JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIUIEHHOE HACEeI0BaHNE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUIsl TIpEICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPIraHU3MOB;

YMEHHE BBINOIHITH JIA0OpAaTOPHBIE M MpPaKTHUECKHe padOThl, cOO0ATh MpaBWiIa MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHUYECKH OLIEHHWBAaTh M MHTEPHPETUPOBATH HHGPOPMAIUIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIOYAOLIYIO0 TICEBIOHAYYHbIC 3HAHMS W3 Pa3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOM HMH(OpMaLNK, HAyYHO-TIONYJSPHbIE MaTEepPHUalIbl), ITUHUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTh COOCTBEHHBbIE TIMCBMEHHBIE U YCTHBIE COOOIIEeHMs, 0000IIas
Ouonornyeckyro HMHGOPMALMIO M3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BAThH
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmetHbie pe3ynbTaThl OCBOEHHUS yueOHoro mnpeamera «buomorusi» e 11 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe M pOJU OMOJOTHMM B CHUCTEME HAYYHOTO 3HAHMA
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBAaTh COJEpKAHNE OMOIOTUYECKHX TEPMUHOB U MOHATUI: BUJ, OIS,
reHoOH, DSBOJIONHMS, MABMXKYIME CUIbl ((akToOphl) dBOJIOIWH, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTUYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIeHTHI, LIeTIH MUTaHUs, SKOJOrH4ecKasi mupamuaa, OuoreoneHos, onocdepa;

yMEHUE Wu3jararb OWOJOrHuecKkue Teopun (dBomonuoHHas teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxonacrsa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMM M myteil sBomouun A. H. CeseproBa, ydeHus O
6uoctepe B. U. BepHanckoro), onpeaensTs TpaHULbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJAaMH HAayYHOTO MO3HAaHUS B OMOJIOTHU: HAONIOJICHHE M ONHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus U MpOBEJeHHE OHOJIOTrHYEeCKOro
OKCIIEPUMEHTA, BBIIBW)KEHNUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3ylbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSITHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLACIATH CYIUIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTUYECKHX OOBEKTOB: BHAOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOT€OI[EHO30B U HKOCUCTEM,



OCOOCHHOCTH  TIPOIIECCOB:  HACTEACTBEHHON  W3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpa,
BHUJ1I000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS DKOJIOTHUECKHX (haKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHUH B IKOCHCTEMaX, aHTPOTIOTCHHBIX W3MEHEHUIN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB U OHOr€OXMMHYECKHX IMKJIOB B
ouocdepe;

yYMEHHE NPUMEHATH MOJy4YeHHbIE 3HAHUS ISl 00BACHEHUS OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, 1711 IPUHATUS MTPAKTUUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTICUeHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COONIO/IEHUsT HOpPM
rPaMOTHOTO TIOBEACHHUS B OKpYXKAIOIIeH MNPUPOAHONH Cpele, MOHMMaHue HeoOXOIUMOCTH
UCIIOJIb30BaHUS JOCTUKEHHM COBpEMEHHOM ouonoruu TUIS paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble OMOJOTMYECKHE 33aJayd, COCTaBJSATh CXEMbl IEepeHoca
BEILECTB U SHEPTUH B IKOCHCTEMax (LIEMU MUTAHUS );

YMEHHE BBINOIHATH JIa0OpAaTOPHBIE M MpPaKTHUECKHe paboThl, cOO0aTh MpaBWiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE KpPUTHUYECKH OLIEHHWBAaTh M MHTEPHPETUPOBAThH MHGPOPMAIUIO OHOJIOrHYECKOro
COJIepKaHMsl, BKIIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pPacCMAaTPpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATDH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 HMH(POpPMAIMI0O M3 HECKOJbKUX HMCTOYHMKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTB
Ne | HamMmeHOBaHuUe pa3esioB U TeM 0 4ACOB JyieKTpPOHHBbIE (LM pPOBbIE)
n/n | nporpamMMsl o0pa3oBaTe/ibHbIE PeCypPChI
Bcero
1 buonorus xak Hayka 4 bubmorexa LIOK
YK https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 JKuBbIe cucTeMBI U UX OpraHu3anus 2 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUI COCTaB U CTPOEHUE 12 bubmmoreka [IOK
KJIETKHU https://m.edsoo.ru/7f41¢292
4 KusHeneaTeabHOCTh KIETKU 18 Eﬁgﬁ(ﬁeﬁiorﬁn 410292
5 PazmHoOXeHUE M MHAUBUIYATIBHOE 7 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U UBMEHUUBOCTH 17 Bbubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7t41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 6 bubmmoreka [IOK
OMOTEXHOJIIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMs 2 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41¢292
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11 KJIACC

KoangecTB
Ne HaumeHoBaHue pa3jiesioB u 0 4aCOB daekTpoHHbIe (UU(pPOBHIE)
n/n | TeM NPOrpaMmbl o0pa3oBaTte/ibHbIE Pecypchl
Bcero
bu6mmoreka [IOK
I OBomIoNHOHHAs OHONOTHA 18 https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE 20 bubmuorexa [JOK
’KM3HHU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMsbl ¥ OKpyKarouas 10 bubmmoreka [JOK
cpena https://m.edsoo.ru/7{41cc74
4 Co00111eCTBa U DKOJIOTUYECKHE 13 but6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
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