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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY HJISi OINpPEEICHHUS
MOJIXO0A0B K (DOPMHUPOBAHHIO COJEpX)aHui y4yeOHOro mnpeamera «bBHONOTHS» COCTABUIIM:
koHnenryaiabHbie mojoxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEep KaHMS,
pe3ynbTaToB 00ydeHUs U TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHUS 00
O0IIMX LEeIIX M MPUHIHIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpasoBanus B Poccuiickoii denepanun, a TakkKe MOJIOKEHUS O Cenu(uKe OHOJIOTHH,
e 3HaUCHUU B TMO3HAHMM YKUBOM MPUPOABI M 0OECIEYEHHH CYIIECTBOBAHUS YEJIOBEUECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHHSIM, ONPEIeTICHbl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI IO
Ouosoruu u e€ CTpyKTypa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHUe O LeNIX, 00 o0ueil crpaTterud 00y4eHus,
BOCIIUTAHUS M Pa3BUTUs OOydYalOUIMXCS CpeACTBaMHU yudeOHoro mnpeamera «buomorusy,
orpeneNsieT 005S3aTeIbHOE MPEIMETHOE COJCp)KaHUE, €ro CTPYKTYPY, pacupeieieHue I1o
paszenaM U TeMaM, PEKOMEHIIYeMYIO IOCJIeI0BaTeIbHOCTh M3yUeHUs yueOHOro marepuaia c
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOIIXCS.

B mporpamme mo OHONOTMH TaKKe YUYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJAMETHBIM M MPEIMETHBIM pe3yjibTaraM oOy4eHus B (OpPMHPOBAHUHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON I€ATEIbHOCTH/y4eOHbBIX ACUCTBUI 00yUarOUINXCs 110
OCBOEGHHUIO COJIep:KaHusl OMOJIOTHYECKOr0 00pa3oBaHMUsl.

B nporpamme mo Ouomoruum (10-11 kmaccel, 6a30BbIi YpOBEHB) pEaNM30BaH MPHUHIUI
IIPEEMCTBEHHOCTH B H3y4YEHUM OHOJOruM, Onarojaps uyeMy B HEW NpocMaTpuUBaeTCs
HAMpPaBIIEHHOCTh Ha Pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHHWEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[ICHHOCTHBIX  OPHUEHTAlMi  JTUYHOCTH, OKOJOTMYECKOTO  MBIILICHUS,
MPE/ICTAaBICHU O 370pOoBOM oOpa3e >KM3HM M OEpeXHbIM OTHOUIEHHMEM K OKpYXKarouleu
npupoiHoii cpene. [loaTomy Hapsy ¢ u3ydeHueM o0IIeOMOTOTUYECKUX TEOPUH, a TaKKe 3SHAHUH
O CTPOCHMM XMBBIX CHCTEM pPa3HOIO paHra M CYHIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HHUX
IIPOLIECCOB B MMPOrpaMMe M0 OUOJIOTUH YJIeIEHO BHUMAHKE UCIIOIb30BaHUIO MOJYYEHHBIX 3HAHUN
B IIOBCEJIHEBHOM >KM3HM JUIsl pEIICHMs MPHUKJIAJHBIX 3a]ad, B TOM 4YHUCIE: MPO(PUIaKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  Ye€JOBEKa, MEIUKO-TEHETUYECKOro  KOHCYJIbTHPOBAHUS,
00OCHOBaHHUS 3KOJOIMUYECKH LeJIeCO00pa3sHOro MOBEACHUS B OKPY)KAIOLIEH MpUPOJHOHN cpene,
aHaJIM3a BIMSHMS XO3AHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKA HA COCTOSHME IPUPOAHBIX M
HCKYCCTBEHHBIX SKOCHCTEM. YCHJIEHME BHUMAaHHUS K NPUKIATHOW HANpPaBIEHHOCTH y4eOHOIO
npenMera «brosorus» NpoAMKTOBAHO HEOOXOAWMOCTbIO OOECIeUeHUs! YCIOBHM Ui pEleHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas Mpeanosaraer
¢dopmHpoBaHHEe y OOYyYaroIIUXCs CIIOCOOHOCTH aJalTHPOBAThCS K HM3MEHEHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUpA.

buonorust Ha ypoBHe cpemaHero oOuiero oOpa3oBaHHsI 3aHHMaeT BaxHoe Mecto. OHa
obecrieunBaeT (hopMUpoBaHHE Yy OOYUalOIIMXCS NPEACTABICHUH O HAy4YHOM KapTUHE MHpa,
pacmupsieT ¥ 000011aeT 3HaHUS O KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MPU3HAKaX — YPOBHEBOI
OpraHM3aliil U HBOJIIOLMU, CO34aéT YCJIOBHS [UIsl: TO3HAHUS 3aKOHOB >KMBOW IPUPOJIBI,
¢dopmupoBaHusa (YHKIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M Oe3omacHOro oOpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHHSI, [EHHOCTHOTO OTHOILIEHUS K )KUBOM MPUPOJIE U YETIOBEKY.



Bonbmioe 3HadeHne OWMONOTHS HMEET TaKXKe s PELICHHS BOCIMTATENBHBIX H
Pa3BUBAIOIIMX 3a]a4 CPEAHEro obmero oopa3oBanus, connanu3anuu odydaromuxcs. zydenue
Ouosioruu o0ecTieynBaeT yCIoBHs A7l GOPMUPOBAHHUS MHTEIUIEKTYaTbHbBIX, KOMMYHUKAITHOHHBIX
U  UH(OPMALMOHHBIX HABBIKOB, ACTETHMYECKON KYJIbTYpbl, CIIOCOOCTBYET HWHTETpaluu
OMOJOTMYECKUX 3HAHWI C MPEACTABICHUSMHU M3 JIPYrHMX Yy4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumMuu U reorpaduu. HazBaHHbIC NOJOKEHUS O MPEAHA3HAYCHUN y4eOHOTOIpeaMera
«buonorus» cocTaBuIIM OCHOBY JUIsl OLIPEJEIIEHUS [T0IX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0
coJiep>KaHusl, MPEJCTaBIEHHOT0 B IPOrpaMMe 10 OHMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYHIECTBIIEH C
MO3UIHK KYJIBTYpOCOOOPA3HOTO MOAX0JIA, B COOTBETCTBHH C KOTOPHIM OOYYaIOIIMECs JOJKHBI
OCBOUTH 3HaHMS U YMEHHS, 3HaYUMbIe JUIs (GOpMHUPOBAHUS OOILIEH KYIbTYPHI, OMpPEeIIfioIne
aJIecKBaTHOE TIOBEJCHUE 4YEIOBEKa B OKPY)KAIOIIEH NPUPOJHONW cpele, BOCTpEeOOBAHHBIE B
MMOBCETHEBHOM KU3HU U MPAKTUYECKOU NesTenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHHU
3aHUMAIOT d3JEMEHTBHl COJEpXKAaHMA, KOTOpBIE CIyKaT OCHOBOM Uit  (pOpMHUPOBaHUS
MPEJICTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa U I[IEHHOCTHBIX
OpHUEHTAIMIX JIMYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3aIUU OUOIOTHYECKOTO 00pa30BaHHUS.

CTpyKTypHpOBaHHUE COJIEpKaHHUSI Yy4eOHOTO Marepuajia B MpPOrpaMMe MO OWOJIOTUU
OCYILIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSAX
KUBOM TPUPOIBI, O €€ YpOBHEBOIl OpraHu3aliil U SBOJIONHMU. B COOTBETCTBUU C 3THUM B
CTPYKType yueOHOro mpenmera «buOIOTHS» BBIAETIEHBI CIEAYIOUINE COJIepKaTeIbHbIC JTUHUH:
«buonorus xak Hayka. MeToapl HaydyHOro no3HaHUs», «KileTka kak Omonoruyeckas cucTeMa,
«Opranusm Kak Omosnoruueckasi cucremay, «CrucreMa 1 MHOrooOpazue OpraHMuecKoro Mupay,
«OBONIOLUA KUBOU IPUPOABD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydenust yueGHoro mnpenmera «buosnorus» Ha 0a30BOM YpPOBHE — OBIIAJIEHUE
00y4aromUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIIBHOW OPraHW3allMM >KUBBIX CHCTEM
pPa3HOTo paHra u NpuoOpEeTeHHe YMEHUHN HUCIONIb30BaTh 3TU 3HAHMSI JJI TPAMOTHBIX JIEHCTBUI B
OTHOILIECHUU OOBEKTOB >KUBOI MPUPOJIBI U PEIIEHUs pa3IMYHbIX KU3HEHHBIX MPOOIEeM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE
o0ecreyrBaeTcs pelIeHrueM CIelyIoIuX 3a/1a4:

OCBOCHME 00YYaIOLIMMHCS CUCTEMbI 3HAaHUH 0 OMOJIOTHYECKUX TEOPUAX, YICHUX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBuiax, CIyXalluX OCHOBOM Uil  (OpMHUpOBaHMS
MIPE/ICTaBICHU O ECTECTBEHHO-HAyYHOMW KapTHHE MHpa, O METO/aX HayyHOTo IO3HaHuS,
CTPOEHUHU, MHOr0o00pa3suu W OCOOCHHOCTSIX JKMBBIX CHUCTEM pPAa3HOIO YpPOBHS OpraHM3alluy,
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHY;

¢dopMupoBaHue y 0OO0y4aroUmIMXcs MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN B Ipoliecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISI/IOB,
UJEN U MOAXO0J0B K U3yYEHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alHy;

CTaHOBJIEHHE Yy oOOy4aromuxcs oOmeil KynbTyphl, (YHKIHMOHAJIBHOW TI'PaMOTHOCTH,
pa3BuUTHE YMEHHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOLIEr0 MUpa KHUBOW MPUPOIBI HA
OCHOBaHUU 3HAHUI U ONbITA, MOTYYCHHBIX NIPH U3yYEHUH OHUOJIOTHH;

dopmupoBaHre y OOy4aromuXcs YMEHMH HIUTIOCTPUPOBATH 3HAYEHHE OMOJOTHMYECKUX
3HAHUW B TPAKTUYECKOM JESITEIBHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI B arpoOUOTEXHOIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEIOBEKOM >KMBOW HPHUPOJIBI,
HE00X0AUMOCTH OEpeXHOT0 OTHOLIEHHUS K Hel, COOII0AEHUSI STHUECKUX HOPM IIPH NMPOBEIECHUH
OMOJIOTrMYECKHUX UCCIIEIOBAHUIA;



OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

[IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUM U YMEHUM B IIOBCEJIHEBHOM JKU3HU JJIS OLEHKU
MOCIIEACTBUIM CBOEH JEATEIbHOCTH IO OTHOUICHHIO K OKpY)Karolled cpenae, cOOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHUE U COOJIOIEHHE Mep TPODHIIaKTHKY 3a001eBaHUT.

B cucreme cpennero obmero obpasoBanust «buonorusy, usydaemas Ha 6a30BOM YpOBHE,
ABIISICTCA 00S3aTENIbHBIM y4eOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHON 00IacTu
«EcTecTBeHHO-HAY4HbIE IPEMETHI.

Jnis n3ydenus 6uonoruu Ha 6a30BOM YPOBHE CpEIHEro oOIIero o0pa3oBaHUsS OTBOJUTCS
68 gacon: B 10 kmacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 wac B Heeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTeTUKONH H mpaBoM. Ponp Ouonoruu B
(bopMHpPOBaHNUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CrcTeMa OHOJOTHYECKUX HAYK.

MeTto/1bl TO3HAHUS KUBOUM NMPUPOABI (HA0JIIOIEHUE, SIKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
KJaccuuKalus, MoJIeIUPOBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apeun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTO bl TO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U MPpaKTH4YeCKHE PA0OTHI:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pPa3IMYHBIX METOJOB MPH H3YYCHHUH
OMOJIOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aIusl.

Kupbie cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3yueHus Ouonoruu. OTiIHYue KUBBIX
CUCTEM OT HEOpraHN4eCKOW MPUPOIBI.

CpoiicTBa OuwocwcTeM ¥ WX pa3HooOpaswe. YPOBHH OpraHHW3allMi  OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIH,  TKaHEBbI,  OPraHU3MEHHBIM,  MOMYJISIUOHHO-BUIOBOMH,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBINA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OPTraHU3AIMH JKUBOU
TIPUPOABIY.

O6opynoBanue: mojens mosekyisl JJHK.

Tema 3. XuMHYeCKHUI COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMUYECKUE AIEMEHThI: MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bozna u MuHepanbHbIE BELLIECTBA.

@yHKIMM BOJBl M MHHEPAIBHBIX BellecTB B KieTke. [logmep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnMeble
U 3aMEHHMMble AMHUHOKUCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYJIbl (TIepBUYHAsl, BTOPHYHAsl, TPETUYHAas W 4YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE
cBolicTBa OenkoB. bruonornyeckne QyHKIIMU OEITKOB.

®epMeHThl — Ouosiornueckue kKaraimuzartopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyoctpatHas  cnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuus  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

YrneBoabl: MOHOCaxapubl (TJIFOKO3a, prdo3a 1 1e30KCHpud03a), Arucaxapuasl (caxaposa,
JaKTO3a) W ToJucaxapuabl (Kpaxmaj, TJIMKOTeH, Ie/UIroio3a). buonornueckne (QyHKIMH
YTJIEBOJIOB.

Jlunuasl:  Tpuraunepuasl, ¢ocdomunuas,, crepounsl. ['mapodpmibHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢pynkiun aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUIHUAOB Kak
HMCTOYHUKOB YHEPTHUH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIEHHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne um ¢ynkumu PHK. Bunet PHK. AT®: ctpoenue u
GbyHKIMN.

IMuronoruss — Hayka o kierke. Kiieroynas teopus — mpuMep B3aUMOJICHUCTBUS HUIEU U
(akTOB B HAYYHOM MO3HAHUH. METOIbI U3YUEHHS KIIETKH.

Knerka kak menoctHas >xuBas cucrema. OOLye NpU3HAKKM KIETOK: 3aMKHYTasi HapyxHast
MeMmOpaHna, monekynsl JIHK kak renetnueckuil anmnapar, cucteMa CUHTe3a Oelka.

Tumbl KIETOK: DJyKapHOTHYeCKas M MpokapuoThueckas. (OCOOCHHOCTH CTpPOCHUS
npokapuoTHueckon kietku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEILHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, MX (YHKLUH.
[Ina3maruueckass memOpana, e€ cBoWcTBa W ¢yHkuuu. [luromnasma u e€ oOpraHoubI
OnnomeMmOpanHblie opranouas! knetku: JIIC, annapar ['onbmpku, 1u3ocomsl. [lonyaBTOHOMHBIE
OpPraHouABbI KIIETKH: MUTOXOHIPHH, IIIaCTUABL. IIporcxoxieHne MUTOXOHAPUM U 1macTu . Buel
wiactua. HemeMmOpaHHBIE OpraHoMIbl KIETKH: PUOOCOMBI, KJIETOUHBIA LEHTp, LEHTPUOIIH,
PECHUUKH, KIyTUKU. DyHKIMN OpraHOuA0B KIETKU. BKitoueHus.

Anpo — perynsaropHblil neHTp KiaeTku. CTpoeHue sijipa: saepHas o00ji0uKa, KapHoIiazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemMoHcTpaumMu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEXHMBOM  IPUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B KUBOU IIPUPOAECY.

Tabmuubr u cxemsl: «llepuogmueckas TaOnHWIa XUMHYECKHX 3JI€MEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOABI», «bruocunTes 6enka», «CtpoeHue MoeKyibl Oenkay, «CtpoeHnue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekyinsl AT®», «CtpoeHne 3ykapHOTHYECKON
KJIeTKn», «CTpoeHHe >XUBOTHOM KIETKW», «CTpOoeHHME pacTHTENbHON KieTkuy, «CTpoeHue
MIPOKApUOTUYECKOH KIETKH», «CTpoeHHE Aapa KIETKN», «YTIEBObI», «JIunuas».

OOGopynoBaHue: CBETOBOW MHMKPOCKON, 00OpYHOBaHHME I NPOBEJIEHUS HaOJIIOJEHUA,
U3MEpeHull, PKCIEPUMEHTOB, MUKPOIpENapaTbl PACTUTENbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

JlaGopatopHast pabora Ne 1. «M3ydeHue KaTalMTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
MIpUMepe aMHJIa3bl WK KaTajgasbl)».

JlaboparopHass pabora Ne 2. «/3yueHue CTpOCHHS KJICTOK PACTCHHH, JKUBOTHBIX U
OakTepHii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Tema 4. ’KusHe1esiTeJIbHOCTb KJIETKH.

OOmen BemiecTB, WM MeTabomu3Mm. Accumuisiius —(TUTacTUYecKudd  oOMeH) |
JTUCCUMUIISININS (SHEPTETUUECKUT OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIecca MmeTadbonusma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU METa0O0IN3Ma.

Tunber oOMena BemecTB: aBTOTPOGHBIN U reTepoTpodHblil. Poibk depmeHTOB B 0OMEHe
BELIECTB U MPEBPALLEHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas M TemHOBass (a3pl (oTocuHTe3a. Peakumuu QoTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KU3HHU Ha 3emie. BiausHue ycnoBuit
cpelbl Ha POTOCUHTE3 M CIIOCOOBI OBBIIIEHUSI €0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMocHHTe3. XEMOCHHTE3UPYIOIHE OakTepuu. 3HAYCHHE XEMOCHMHTE3a JJsl JKU3HH Ha
3emuie.

OHepreTudeckuil 0OMeH B KieTKe. Paciienienue BelecTs, BbIEIEHUE HAKKyMYJIMPOBaHHUE
SHEPruu B KIETKe. JTambl SHEpreTudyeckoro obmeHa. [nukonus. BpoxkeHue u ero BHIBIL.
KucnoponHoe okxucienue, wiM KiIeTo4Hoe mAbixaHue. OkuciuTenbHoe (ochopuirpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. ['enermueckas wuHpopmamus u JHK. Peamuzamus
reHEeTHYeCKON MH(pOpMaIuu B KJIETKe. | eHETMYEeCKUH KOJ W €ro CBOWCTBA. TpaHCKpUMIUS —
MarpuuHblii cuaTte3 PHK. Tpancnsauus — OuocunTes Oenka. Dtansl TpaHcsaiuu. KoaupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie popmsbl xxu3HH — BUpYCHL. McTopust oTkpeiTust Bupycos (/[{. Y. iBaHOBCKMIA).
OcoOeHHOCTH CTPOCHMSI M KU3HEHHOTO LMKIa BHpPYcoB. bakrepuodaru. bonesnu pacrtenwii,
KUBOTHBIX M 4Ye€JOBEKa, BbI3bIBaeMble Bupycamu. Bupyc nummyHnonedunura yenoseka (BHUY) —
Bo30yautens CIIMJla. OOpartHast TpaHCKpHILUS, peBepTa3a W uHTerpasza. llpodumaktika
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, [. V. UBanosckuit, K. A. Tumupszes.

Tabmuet  u cxembl: «Tumbl  nutanus», «Merabomuzm»,  «MHUTOXOHAPUN,
«QHepretuueckuil oOMen», «Ximoporuiact», «Dorocunresy, «Crpoenne [IHK», «Ctpoenue u
¢dbyHKIMOHUpOBaHWe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs,
«baktepuodarn», «Ctpoenne u xku3HeHHBbIH 1uKaA Bupyca CIIM/la, Oakrepuodaray,
«Penmukanus JTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe U HHAMBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KneTouHslii 1UKI, WM >KU3HEHHBIM nukiI kieTku. Mutepdasza um mwuros. Ilporeccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakuuss marpuunoro cunreza JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIM Ha0Op — KapwoTuil. JIUIUIOWTHBIM W TarIOUIHBIA XPOMOCOMHBIE
Habopsl. Xpomatuael. LluTonornyeckre OCHOBBI Pa3MHOXKEHUS U MHAWBHIYAJIbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Jenenne xnerku — muto3. Ctaguu muto3a. IIponeccsl, mponcxoasauiye Ha pa3HbIX CTalnsAX
MHTO3a. BHOJIOrHYEeCKUi CMBICT MUTO3A.

[TporpamMmmupyemasi rTuGeinb KIETKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: O€CI0JI0€ U MoJI0BOE. Buibl 6ecronoro pa3MHOXKEHHUS:
JIeNIeHHe HaJlBOe, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHME, BEreTaTHBHOE
pa3MHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEJEKIIUU.

[TonoBoe pa3sMHOXKEHUE, €ro OTINYMS 0T OECIOJIOrO.

Meiio3. Cragum meiosza. [Ipomeccel, mpoucxondmue Ha craausix meio3a. [loBeaenue
XpoMocoM B Meio3e. KpoccuHrosep. bronorndecknii CMbICH U 3HAYEHUE Meo3a.

["amerorenes — mporecc oOpa3oBaHMsl MOJIOBBIX KJIETOK y KUBOTHBIX. [1070BBIE JKeTe3bl:
CEMEHHMKHU M sMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX KIETOK — rameT (Crepmaro3ouf,
gilleKyIeTka) — crepmaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOEHHUs SHMIEKIETOK U
cnepMaro3onzioB. OmionorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHanIbHOE pa3Buthue (IMOpHOTreHe3).
Oranbl SMOPHOHAIBHOIO PA3BUTHSI y MMO3BOHOUYHBIX JKUBOTHBIX: JAPOOJIEHUE, TaCTPYIISILIUS,



opranorenes. IlocTamMOpuonanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHATBHOTO Pa3BUTH: MPAMOE,
HenpsMoe (IMuMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHUE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct n pazButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuipe! u cxeMbl: «@OpMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «J/{BOHHOE OIIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHuil», «BereTatuBHOE pa3MHOKEHHE pacTEHUIY, «JleeHue KIeTku OaKTepuii»,
«CTpoeHHE MOJIOBBIX KIETOK», «CTpOEHHE XpOMOCOMBI», «KIETOUHBIA LUKID,

«Perummkanua JHK», «Mutosy», «Meiios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOITUTAIOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUH OHTOTEHE3a.

O6opynoBaHue: MUKpPOCKOI, MuKpornpenaparbl «CriepMaTo30ubl MIIEKONHUTAIOIIErO»,
«Slitlexnerka MmileKonuTaroueroy, «Kapruokuaes B KJIETKax KOPEIIKa JyKa», MarHUTHASIMOJIEIIb-
anmuakanus «Jlenenue kierkn», moaens JJHK, Moaens Metada3HON XpOMOCOMBI.

JlaGopaTopHble U MPpaKTHYeCKHE PA0OTHI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabota Ne 4. «l3ydeHue CTpPOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjieicTBEHHOCTh U H3MEHYMBOCTH OPraHNU3MOB.

IIpenmer u 3amaum reHeTUkW. Mcropus pa3BUTHS TEHETUKH. Poib muTONOrMH U
SMOPHUOIJIOTUY B CTAHOBJICHUH T'€HETUKU. BKiag poccUiCKUX U 3apyOeKHBIX YYEHBIX B pA3BUTHE
TeHeTUKU. MeToapl TEeHETUKH (TMOPHI0JIOTMYECKUH, LHUTOTCHETUYECKHH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE F€HETUYECKUE MOHATHUS. [ 'eHeTnyeckas CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEIMBaHHII.

3aKOHOMEPHOCTU  HACJIENOBaHUs  IPU3HAKOB, ycTaHoBieHHble [.  Menzaenem.
MonoruOpuaHoe CKpelBanue. 3aKOH eINHO-00pa3us rTuOpHUI0B MepBoro rnokojaeHus. [Ipasuio
JOMUHUPOBaHMS. 3aKOH paclIEIUIeHHUs] MpHU3HAaKoB. l'mmore3a uuctoThl ramer. [lomHoe wu
HEIOJIHOE JOMUHHUPOBAHMUE.

JurubpuaHoe  ckpeuiMBaHue. 3aKOH  HE3aBHCHMOIO  HAclelIOBaHMS  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI TUTHOPUAHOIO CKpEUIMBaHUS. AHAJIM3UPYIOIIEEe CKpELIUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIMBAHUS JIJIS1 ONIPEIETICHHS T€HOTHUIIa OCOOH.

CuenneHHoe HacienoBaHue mpu3zHakoB. Pabora T. Moprana mno cremjieHHOMY
HacJIeJ0OBaHHIO TeHOB. Hapylenue cuenieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpA.

XpoMocOoMHas TEOpUs HACIEeACTBEHHOCTH. | eHeTnyeckue KapThl.

I'eneruka mona. XpoMOCOMHOE OIpe/ieseHHe 10Ja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'oMorameTHbple M reTeporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

N3meHunBOCTh. Buibl M3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpenbl
B HEHACJIEJCTBEHHOM M3MEHUYMBOCTH. XapaKTEpUCTHKA MOAW(DUKALMOHHOM H3MEHYHMBOCTH.
Bapuaunonssiii psa v BapuanoHHast kpupas. Hopma peakuuun npusHaka. KonnuecTBeHHble U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBOHCTBA MOIU(PUKAITMOHHON U3MEHUYHUBOCTH.

HacnenctBenHas, iy reHoTUNUYecKasi, "3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u moNOBOIl mpolecc — OCHOBA KOMOMHATMBHOW WM3MEHYMBOCTH. MyTalMOHHas
n3MeHunBOCTh. Knaccudukanus Myranuii: TeHHble, XpOMOCOMHBIE, TeHOMHBIE. HacToTa U



MPUYMHBI MyTaruii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOMN
n3menunBocty H. M. BaBunosa.

BHesinepHas HacaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOJbl T'€HETHUKH YEJIOBEKa:
TCHEAJIOTUYCCKUI, OJIM3HEIOBBIN, IUTOTCHETHYECKUN, OWOXMMHYECKUN, MOJEKYISPHO-
reHeTnyeckuii. COBpEMEHHOE OIIpe/eeHUE TE€HOTHIA: ITOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIUpOBaHuEe, B ToM uucie ¢ nomounsio [1[P-ananuza. HacneactBennsie 3a0oseBaHUs
YelioBeKa: TeHHble Ooyie3HH, OOJE3HHM C  HACJIEACTBEHHOW MPEeApacroyiOKeHHOCTHIO,
XpoMocoMHbIe Oosne3Hu. ComaThuueckue W TreHepaTuBHble MyTaluu. CTBOJIOBBIE KIJIETKH.
[TpuHIHIB 310pOBOTO 00pa3a XKU3HU, JUATHOCTUKH, MPO(PHUIAKTUKHA U JICUCHHUS] TEHETUICCKIX
0ose3neil. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHME. 3HAYCHHE MEIUIMHCKOM T'e€HETUKH B
MPEIOTBPALIECHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuie! u cxembl: «MOHOTHOPHUIHOE CKPEIMBAHUE U €r0 IUTONCHETHYECKask OCHOBAY,
«3aKOH paclICIUIEHUsT M €ro ILUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOThl TaMeT»,
«urubpunHoe ckpemmBanue», «lluTONOrHUECKHEe OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS,
«Meno3», «B3anMoIelCTBUE allIENbHBIX T€HOBY, «l €HeTHYeCKue KapThl PaCTEHUM, )KUBOTHBIXHU
yesnoBekay, «l'eHeTuka mnona», «3aKOHOMEPHOCTH HACJEJIO0BAHMS, CLEIJIEHHOTO C MOJOM,
«KapuoTtunsl uyenoBeka M IKHBOTHBIX», «Bumbl usMeHuuBocTH», «MoauduxanmonHas
M3MEHYNBOCTHY, «HacnenoBanue pesyc-akropa», «l'enetuka rpymnmn kKpoBu», «MyTalnMoOHHAS
U3MEHYUBOCTBY.

O6opynoBanue: Mopaenu-anmiukanun «MoHOruOpuAHOE ckpemuBanuey, «HemomnHnoe
JOMHHHUpOBaHUEY», «/lurudpumnoe ckpenmBaHuey, «llepekpécT XpoMOCOM», MHUKPOCKOI |
Mukpomnpenapat «Jpo3oduna» (Hopma, myranuu (HopMbl KPbLILEB U OKPACKH Tela), repoapuii
«I'opox MOCeBHOW».

JlabopaTopHble M NpakTHYecKHe PadOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPUTHOTO
CKpEIMBaHUA Y Jp0o30(UiIbl HA TOTOBBIX MUKpOMpEnaparax».

JlaboparopHas padota Ne 6. «/3yuenune MoaupUKaMOHHONW U3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AHaiu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MHUKpOIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaJIU3 POJOCIOBHBIX UEIOBEKAY.

Tema 7. Cennexuusi opranu3MoB. OCHOBBI O0MOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apok/IeHUe CeleKIUu U goMectukamnus. Yuenue H. U.
BaBuioBa o meHTpax NTPOUCXOXKICHHUSI W MHOTOOOpa3usi KyJIbTYpHBIX pacteHuil. LleHTphr
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBblii U MHIMBUIYaIbHBIA OTOOPHI B CEIEKIUU
pacTeHuii U KUBOTHBIX. OIIeHKa dKCTephepa. bIU3KOpOICTBEHHOE CKpEIIMBAHUE — WHOPHUIMHT.
Uucras muaus. CKpelMBaHue YUCTHIX JIUHUN. [ eTepo3uc, nimm rudbpuanas cuna. Hepoacrsennoe
CKpelmiMBaHue — aytOpuauur. OtganéHHas rubpuamzanus U e€ ycrnexu. VcKyccTBEHHBIH
MyTareHe3 W IOJIy4YEHUE IOJIUIUIONJI0B. JIOCTHIKEHHsI CEJIEKIUM PAacTeHUM, XUBOTHBIX U
MHUKPOOPTaHU3MOB.



buorexHonoruss kak oTpaciib IPOWU3BOJCTBA. ['€HHAs MH)KEHEpHs. OTalbl CO3JaHUs
pexomOunanTtHOW JIHK u TpancrenHbix opranu3moB. Kierounas umxkeHepus. Kierounsie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHui. KiloHupoBaHue BBICOKONIPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHe U dThdYeckue mnpodiembl. MO —
TeHETUYECKU MO (ULIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. NBaHoB.

Tabmuubl u cxembl: kapra «LIeHTpBI MPOMCXOXKIEHUS U MHOTO00pa3Hs KyJIbTYpPHBIX
pactenuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanéHHas
rubpuam3anus», «Paboter akagemmka M. @. UBanoBay, «llomumionams», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEpPEHOC
T€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS Y.

JlaGopaTopHble U MPpaKTHYEeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHHUS CEJEKLMU PAacTEeHUM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM Y4acTOK, B TEILUIMYHOE
XO035IICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoonnOHHAs1 GHOJIOTHS.

ITpenocsuIKy BOSHUKHOBEHUS dBOIIOLMOHHOM TEOPHH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BiusiHue 3BOIIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTUHU U IPYTHX HAYK.

CuzerenbcTBa 3Bomtonuu. I[lameoHTonornyeckue: MOCIEAOBATEILHOCTh — MOSBJICHUS
BUJIOB B NAJICOHTOJIOTHUYECKON JIETONMCH, NepexoHble Gpopmbl. buoreorpaduyeckue: cxoacTBo
U paznuuue GpayH u GpIop MaTEepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA M Pa3inyusi AMOPHMOHOB PA3HBIX BHUAOB I03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aAHAJOTMYHBbIE, PYAUMEHTApHBIE OpIaHBbI,
aTaBU3Mbl. MOJIEKYJIIpPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HACIIEACTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX IMYTEH Y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. IIpennochbUikM BO3HMKHOBEHHS JIapBUHU3MA.
JIBIDKyIIIMe CHMJIBI  3BOJIIOLMU BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas W3MEHYMBOCTb, Oopbba 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpoaontonus. [Tomynsanus Kkak equHULA BUIA U DBOJIIOLUH.

JBmwxynme cuibl ((hakTophl) BOJIOLUMU BUAOB B Mpupojae. MyTalMOHHBIH Hpolrecc U
KOMOMHaTUBHAsI U3MEHUNBOCTb. [lonyssIinoHHbIE BOJIHBI U Ipeiid reHoB. W30msa1us uMurparms.

EctectBeHHbIil 0TOOp — HampaBistouuii ¢akrtop sBomonuu. PopMbl €CTECTBEHHOTO
otOopa.

[TprcnocoOaeHHOCTh OPraHM3MOB KaK pe3ynbTaT dBotouuu. [IpuMeps! npucrnocobneHui
y opranuzmMoB. ApoMoph03bl U UINO0-aJaNTalNH.

Bun u BunmooOpasoBanue. Kputepuu Buma. OcHoBHble (GOpMBI BHI000pa30BaHMUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.



MaxponsBosrorusi. @opMbl 3BONIIOLKH: (HIIETHYECKAs!, JUBEPTeHTHAsI, KOHBEpreHTHas,
napaenpHas. HeoOpatuMocTh 3BOMIOLNN.

[Ipoucxoxaenue oT HEeCIeUUATU3UPOBAHHBIX MIPEAKOB. [Iporpeccupytomias
crienuaan3anus. AIanTUuBHAS padaliys.
JdemoHcTpaumnu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mroiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTue OpraHu4eckoro wmupa Ha 3emie», «3apojblilin
MO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTtepukcy, «DopmMbl OOpbOBI 32 CYIIECTBOBAHHUEY,
«EctecTBeHHBIE  0TOOpP», «MHOrOOOpa3ue COPTOB pacTeHwil», «MHoroobpasue MOpos
KUBOTHBIX), «Ilonmymanum», «MyTauuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Maunoanantauuny», «OO0mas aerenepauus», «/IBwxymmue cuibl 3Boionun», «Kapra-cxema
mapuipyta mytemectBus Y. lapsuna», «bopnba 3a cymecrBoBanue», «IIpucrnocobieHHOCTD
opranusMoBy, «l'eorpaduueckoe B11000pazoBaHue», « IKOJOTHIECKOE BUJ000OPa30BAHUE.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPACKH, HA0Op II00B U
ceMsiH, Kosuiekuus «[Ipumepbl 3alUTHRIX NMPUCTIOCOOIEHUH Y )KMBOTHBIX», M0oJielb «OCHOBHBIE
HaIpaBJICHUs IBOJIIOLUNY, 00bEMHAs MOJieNIb «CTpOEHUE IOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpaduueckass kapra Mupa, KOJeKIus «DOpMbI COXPAaHHOCTH HCKOTAEMBIX
KUBOTHBIX M PAacTeHU», MoJenb anmumkanus «llepekpéct xpomocom», BiIaKHbIE MpenapaThbl
«Pa3zButue Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «Jlpozodpumia» (HopMma,
MyTaluuu GOpMbI KPbLILEB U OKPACKHU TEJIA).

JlabopaTopHble M NpakTHYecKHe Pa0OThI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(POIOIHYECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «OmmcaHue TPHUCIOCOOJICHHOCTH OpraHu3mMa u e€
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HU Ha 3emiie.

JloHay4dHBIE IIPENCTaBICHUS O 3apOKIACHUM XKU3HU. HayuHble rUmore3pl BOSHUKHOBEHMS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHcHepMus. XHMHUYecKas 3BOMIONMs. AOUOTEHHBIN CHUHTE3
OpPraHMYECKUX BELIECTB U3 HEOPTraHUUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM
sBostoninu. HauanbHble sTansl Onosnornyeckoit somtonnu. ['unoreza PHK-mupa. ®opmupoanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKHM M HMX 3BOJIOLMA.
DopMHUPOBAaHNE OCHOBHBIX TPYIII )KMBBIX OPIraHU3MOB.

Pa3ButHe xu3HN Ha 3emiie o 3pam u nepuonaM. Karapxeil. Apxeickas U MpoTepo30ncKas
apsl. [laneo3olickas spa U €€ mepuoIpl: KeMOPUNUCKUH, OpIOBUKCKUN,CUITYPUNCKUHN, TEBOHCKHM,
KaMEHHOYTOJIHBIN, IEPMCKHMN.

Me3o301ickast 5pa U €€ epUObl: TPUACOBBIM, FOPCKUN, METTOBOM.

Kaiino3zolickas 3pa u €€ nepuobl: NajeoreHOBbI, HEOT€HOBBI, AaHTPOIIOTE€HOBBIH.

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX MpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENTBHOTO U )KUBOTHOT'O MHpa. ApoMOop(o3bl y pacTeHH U )KUBOTHBIX. [losiBIeHue, pacBeT
Y BBIMUPAHUE TPYII KUBBIX OPIaHU3MOB.

CucremMa OpraHMuecKoOro Mupa Kak OTpa)k€HUE IBOJIOLHMUA. OCHOBHBIE CUCTEMATHUECKUE
IpyNIbl OPraHU3MOB.

OBojironuUsl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencraBieHH o
MIPOUCXOXACHUN YeloBeKa. MeToibl u3ydeHus antpornorenesa. CXoAcTBa U pa3inyus 4eJoBeKa
U ’KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jeuwxymme cuibl  (pakTopel) aHTpomoreHe3a. HaciencTBeHHass HW3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPyAa, MBIILICHNUE,
peub.

OCHOBHBIE CTaIUM U BETBU JBOJIIOIMU YEJIOBEKA: ABCTPATONMUTEKU, UETOBEK YMEIbIi,
Yenosek mnpamoxoxsdmuii, YemoBek HeaHnepranbCKkud, YenoBexk pasymublii. Haxonxu
HCKOIMAEMbIX OCTaTKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PaCIpPOCTPAHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIUSL.

Uenoseueckue pacsl. OCHOBHBIE OOJBIIME pachl: €BpONEOUIHAS (€Bpa3uiicKas), HErpo-
aBcTpajionjHas  (d9KBaTOpUalibHAs),  MOHroOJIOMAHas  (a3uarcko-aMepuKaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENCH YeJIOBEUECKUX pac K YCIOBUSIM CyIecTBOBaHUs. EnnHcTBO
yenoBeueckux pac. Kputnka pacuszma.

JdemoHcTpaumnu:

[Toptpetsi: @. Peau, JI. [lactep, A. . Onapun, C. Muinep, I'. FOpu, Y. apBuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEUHOHN cucTeMbl», «Pa3BUTHE OpraHMYecKoro
Mupa», «PactutenpHas kietkay, «KuBoTHas kieTkay», «l[IpokapuoTuueckas KIETKay,
«CoBpemMeHHasi CUCTeMa OPraHUYeCKOro Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJl0BEKa U UYeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTMYECKUX HAaXOJI0K
MPEIKOB COBPEMEHHOTO 4enoBeKkay, «JlpeBHeimue moau», «JpeBHue monn», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeuecKe pach».

O6GopynoBanue: wmyssiku  «l[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAaHbOHIIA), CJICTKU WM U300paKEHUS KaMEHHBIX OpYIui
MEepPBOOBITHOTO 4eJoBeKa (KaMHU-YOIIEphl, pyOuma, ckpebia), reoXpoHoJIoThuYecKas Tabiuia,
KoJuteKust «@OpMbl COXPAHHOCTH UCKOMAEMBbIX KHUBOTHBIX U PACTEHUII.

JlabopaTopHble M NpakTHYecKHe PadOThI:

[Ipaktuueckas padora Ne 1. «/3yueHne uCKomaeMbIx OCTaTKOB PACTEHUN U )KUBOTHBIX B
KOJUICKIIHSX ).

DKCKypcusi «IBOJIONUS OPTaHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WU
KpaeBeIueCKHuil My3eil).

Tema 3. Oprasu3Mbl U OKPY:KAaKIIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M pas3jielibl  3KOJOTMH. MeToabl 3KOJOTHYECKHUX
UCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs ~ OPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHa,
BHYTPUOpPraHU3MEHHasl.

Oxonorudeckue akropsl. Knaccudukanus sxonorundeckux GakTopoB: aOMOTUYECKUE,
OMOTHYECKHE W aHTPOTIOTEHHBIE. J[eliCTBHE IKOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (akTOphl:  CBET, TeMIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocoOneHust OpraHu3MoB K ACHCTBUIO a0noTHYecKuX (pakTopoB. buonornueckre puTMel.

buotnueckne  ¢akrtopel. Buasl OMOTHUYECKMX  B3aMMOJCHCTBHI:  KOHKYPEHIIUS,
XUITHUYECTBO, cMMOMO03 U ero ¢gopmel. [lapazutusm, koomneparusi, MyTyaan3M, KOMMEHCAITU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HadeHHe OMOTHYECKHX
B3aMMOJICHCTBUI IJIS1 CYIIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapPAKTEPUCTUKUA nonyasiiuuu. OCHOBHBIE TOKa3aTeld MOIMYJISIUU:
YUCJICHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTh, MPHUPOCT, Murpamus. JluHamuka
YUCJICHHOCTHU MONYJISALUY U €€ Peryssius.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonbar, K. @. Pynwe, 3. ['exkens.



Tabmumpl u cxemsl: kapta «lIpupoaHsie 30HBI 3eMiny, «Cpeapl 0OMTaHUST OPTraHU3MOB),
«®Dotonepuoguzmy», «llomynsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUU
uHOy30pun-Tyhenpkn», «lIumessle nenmy.

JlabopaTopHble n NpakTHYecKHe padoThI:

JlaboparopHuas pabota Ne 3. «Mopdosornueckne 0COOCHHOCTH PacTEHUN M3 Pa3HBIX MECT
OOUTaHUSDY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «IToacy€T MIOTHOCTH NOMYJSIMHA Pa3HbIX BUIAOB PACTEHUI.

Tema 4. Coo01iecTBa M DKO0JIOrHYecKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CrTpykTypsl  OuOIIEHO3a:  BHJIOBasd,
IIPOCTPaHCTBEHHAs, Tpoduueckas (nuuiesas). Bunsl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKkonorudeckue cucreMmbl (3kocucteMbl). [loHsATHE 00 SKOCHUCTEME M OHOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHUCTEMbI: IMPOAYLEHTBI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopor BemecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (IUILEBbIE) YPOBHH
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTelM 3KOCHCTEMBI: OuoMmacca,
OPOAYKIUS. DKOJIOTMYECKHE MUPaMUAbL: MPOAYKIUH, YHCICHHOCTH, Omomacchl. CBOHCTBa
9KOCUCTEM: YCTOMYUBOCTD, CAaMOpErysanusi, pazpurue. Cykieccus.

[Tpupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpo3KocucTeMBl. YpOoskocucreMsl. buonoruueckoe u
XO035IIICTBEHHOE 3HAaYEHHUE arpPO3KOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHue OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6uochepe. ['panuiibl, cocraB u cTpykrypa 6uochepsr. JKupoe
BeuiectBO U ero (QyHkuuu. OcoOeHHocTH Ouocepbl Kak INI0OATBHOM SKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBA3b B OHochepe.

KpyroBopots! BemecTB M OHMOTr€OXMMHUYECKHE IUKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH 6Huochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3eMian. AHTPONIOTeHHbIE U3MeHeHus B Onocdepe. ['modanbHbIe
9KOJIOTMYECKHE TIPOOIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroiunBocTH Ouochepsl. OCHOBA pallMOHATBHOTO YIPABJICHUS MPUPOAHBIMUA PECypcaMH U MX
UCIoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

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

Tabmune!l u cxemsl: «llumessle nenuy», «bruoreHos: cocraB u cTpykrypa», «lIpupogHsie
coobmiectBay, «llemm mnwuraHus», «Okojormyeckas mnupamuaa», «buochepa u dgenosexy,
«9KocHCcTEMA IINPOKOIUCTBEHHOT'O JIECay, « IKOCHCTEMA XBOMHOTIO Jiecay, «buoneHos3 Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPOINOTE€HHbIE BO3JACHCTBUS Ha MPUPOLY»,
«BaxHeinme UCTOYHMKHU 3arpsi3HEHUS BO3]lyXa M TPYHTOBBIX Boa», «llouBa — BakHemias
cocrapJstonias ouocheps», «DakTopsl gerpaganuu nousy, «l[lapaukoBsiil 3ppexT», «DakTops
PalMOaKTUBHOTO 3arpsi3HeHus 6nocdepbl», «Obmas cTtpykrypa ouocdeps», «Pacnpocrpanenue
KHU3HU B Omocgepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyrosopor yriepona B Ouochepe»,
«KpyroBopot azora B mpupoze».

Ob6opynoBanue: MO/IEb-aNIINKALUS «Tunuunele OMOIICHO3BI», rep6apmii
«PacturenbHble  coolmiecTBa»,  Koiulekuuu — «buonenos», «BpemuTtenun — BakHEHIIMX



CEeNIbCKOXO3SMICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKIIMM pAcCTeHUHl U  KHUBOTHBIX,
IIPUHAIEKALINE K Pa3HBIM SKOJIOIMYECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoi
Denepannu, N300paxKeHUsI OXPaHAEMbIX BUIOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BMOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycranaBimmMBaroTcs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJaroIUMUCS TPOTPaMM CpeAHEro o01mero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B CTPYKTYpPC JHMYHOCTHBIX PE3YyJIbTATOB OCBOCHUA IPCIAMETA «bnomorusa» BbIJICIICHBI
CIIEIYIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYYAOHIMMHCS  POCCHIMCKOM  IpaskJaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIPEEICHHIO,
HaJIM4yue MOTUBaAllUMU K 06yT-I€HI/IIO 6I/IOJ'IOI‘I/II/I, OCJICHAIIPABJICHHOC PAa3sBUTHUC BHYTPCHHUX
yOeXIEeHHI JIMYHOCTH HA OCHOBE KIIIOYEBHIX IIEHHOCTEH M MCTOPUYECKHUX TPATUIMNA Pa3BUTHS
OHMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00YYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
JEeSITeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, MPUCYIIUMHU CHUCTEME OHMOIOTHYECKOTO
o0pa3oBaHMs, HATMYHE YKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJIA U CTPOHTH
JKNU3HCHHBIC ITJIaHBI.

JImaHOCTHBIE pE3yNbTaThl OCBOEHUS IMpenMera «bHOIOrus» TOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMU
COMOKYJIBbTYPHBIMH, UCTOPUUCCKHUMU U AYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMM, NPUHATBIMU B
oOmiecTBe TpaBUJIaMH W HOPMaMHU IOBEACHHUS M CIOCOOCTBYIOT IpoIleccaM CaMOTIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIUMHM JHUYHOCTU, MATPHOTU3MA,
YBOKEHUS K 3aKOHY U IPaABOMOPSAKY, YEIOBEKY TPyAa M CTaplieMy MOKOJCHHIO, B3aUMHOTO
YBaXXCHUA, 6epe>KH0r0 OTHOIICHUSA K KYJIbTYPHOMY HacCJIC N0 u TpaguuusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Ipupoie U OKPYXKarouen cpee.

JIndHOCTHBIE pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeaMeTra «buonorusy MOIKHBI OTPaXkaTh
TOTOBHOCTh M CIOCOOHOCTHh OOYYarolUXCsl pPyKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH
HO3I/IHI/I€I\/II JIMYHOCTH, CHUCTEMOU IIECHHOCTHBIX OpI/IeHTaHI/If/'I, MMO3UTHUBHBIX BHYTPCHHUX
yOeXKJIEHUI, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM  IIEHHOCTAM POCCHICKOrO  OOIIECTBa,
paciiMpeHue >KU3HEHHOTO OIbITa M OMbITa JESATENFHOCTH B IMPOIIECCE peaTnu3allid OCHOBHBIX
HaIpaBJIeHUH BOCIUTATENHHON AESITETFHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYHMOHHBIX IIpaB H O6$[33HHO0T€I>1, YBAXXCHHUEC 3aKOHaA H
IIPaBOIIOPALIKA;

TOTOBHOCTH K COBMECTHON TBOPYECKOMW JEATETHLHOCTH MPHU CO3/IaHUU YUEOHBIX TIPOEKTOB,
pelieHny yueOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOTHEHUH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€,

YMEHHE YYUTHIBAaTh B  CBOUX  JIEHCTBUSAX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B33HMOH€§ICTBI/I$I n}011e171 C pasHbIMHA Y6e)KJIeHI/I$IMI/I, KYJIBTYPHBIMHU HEHHOCTAMH U COIUAJIbHBIM
TTOJIOKCHUEM;



TOTOBHOCTh K COTPYAHHMYECTBY B TMIPOLIECCE COBMECTHOTO BBIMOJHECHUS Y4YEOHBIX,
MO3HABATEIPHBIX W HCCIIEIOBATENbCKUX 3a7a4, YBAXHTEILHOTO OTHOIICHHS K MHEHHIO
OIITOHEHTOB MPU 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOMN 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPpaXKAaHCKOW MICHTUYHOCTHU, TAaTPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoJ]ly, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, ropaoctu 3a cBoi Kpail, CBOIO
Ponuny, cBO# SI3BIK U KYJIBTYPY, MPOILIOE U HACTOAIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIICHUE K IPUPOTHOMY HACIIECIUIO ¥ TAaMSATHUKAM MIPUPOJIBI, JOCTHKCHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAaHMS 3HAuYeHUs OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPONbI, B >KM3HU 4YeJIOBEKa U
COBPEMEHHOI'0 00I1IECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIIYXEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTOMUHUBOTO OyAYIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTENSIM, CO3/IaHUIO0 CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaauUMsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKIIIOUasl SCTETHUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILICHUII;

MOHMMAaHKE YMOIMOHAILHOTO BO3/ICHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIICHUE MPOSIBIISTH
KadecTBa TBOPYECKOU JTMYHOCTH;

5) ¢usuyeckoro BoOCHHUTAHHS, (POPMHUPOBAHUS  KYJLTYPbl  3/I0POBbS M
AMOLUMOHAIBLHOIO (JIArONOJIy4ns:

MOHUMaHWE W peain3alus 3J10pOBOro u 0e30MmacHoro oopasza KHU3HU (3I0pOBOE MUTAHUE,
COOJTFOICHHE TUTHCHUYECKUX TMPABWI M HOPM, COQIAHCHPOBAHHBIN PEKUM 3aHATHH U OT/ABIXA,
perynspHas ¢u3nyYecKas aKTUBHOCTH), OEpPEXHOro, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY H MICUXUIECKOMY 3/I0POBBIO;

MOHMMAHWE I[EHHOCTH TPABWJI WHAWBUIAYAIBHOTO U KOJUICKTUBHOTO 0€30I1acHOro
MTOBEJICHUS B CUTYAIIUSX, YTPOKAIOMINX 370POBBIO U KU3HU JIFOJICH;

OCO3HAaHUE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOToJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTEPCTBA, TPYI0JII00UE;

TOTOBHOCTH K aKTHBHOU JAESITETFHOCTA TEXHOJIOTHUECKOM M COIIMAIbHOM HAMPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIONHATh TaKYIOIEATEIHbHOCTS;



UHTEpEC K Pa3InYHbIM cepam mpodecCHoHATbHON AEATENbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIN BEIOOp OymyIIeH mpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 00Pa30BaHUIO W caMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS:

HKOJIOTMUYECKHU 1I€JIECO00pa3HOE OTHOILIEHUE K NMPUPOJE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBILICHHE YPOBHS 3KOJOTUYECKON KYJIbTYpPhI: IPUOOpPETEHHE OMbITA IIJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIsl OKPY>KaIOILLEH Cpe/ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH MCHOJIb30BaTh MPUOOpPETaeMble MPU U3yYECHUH OWOJIOTUM 3HAHUS U YMEHUS
IpU pEIICHUU MNPoOJieM, CBSI3aHHBIX C PaIMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIOICHNE
IIpaBWJI IIOBEJIEHUS B NPUPOJE, HAIIPABJICHHBIX Ha COXpPAaHEHHE PABHOBECUS B 3KOCHCTEMAX,
OXpaHy BHJIOB, IKOCUCTEM, Orochepsr);

AKTUBHOE HEMpHsTHE IEHCTBUM, MPHUHOCAIIMX Bpel OKpY)Karollel MpUPOTHON cpee,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JNENCTBUN U ITPEAOTBPALATh UX;

HaJIUYUE Pa3BUTOIO HKOJIOIMYECKOTO MBILIUIEHUS, 3KOJIOTMYECKOM KYJIbTYpbl, OIbITA
NEeSTeIbHOCTH  JOKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUSA PYKOBOJCTBOBAaThCS HMH B
MO03HABATENIbHON, KOMMYHUKATHMBHOW M COLMAJIbHOW TMPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIBHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOI M UNTATENICKON KYJIBTYpPbI KaK CPEACTBA B3aUMOIEHCTBUS
MEXy JIOJbMHU U MTO3HAHUS MUPA;

NOHMMaHHE cnenupuKu OUOJIOTMM KaK HayKH, OCO3HaHMsI €€ poiu B (HOpPMHUPOBAHHUU
paIMOHaIBLHOTO0 HAYYHOT'O MBILUICHHUS, CO3/IaHUH 1IEJIOCTHOTO MPEACTABIECHUS 00 OKpYXKaloLleM
MUpe Kak O €IWHCTBE TMPUPOJIbI, 4YeNOBeKa M oOOIlecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peleHHH MPOoOIeM COXpaHeHHsI IPUPOTHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTHM JUIsl COBPEMEHHOM LMBUIM3ALUU: OOecreyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEYECTBA, IOUCKA IMyTeH BBIXOJa U3 TNI00ATBHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus Nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
MCIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKUX 3HAHWM B IIEJIAX MOBBILICHMS OOIIeH
KYJIbTYPbl, €CT€CTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOW 4YacTU (YHKIIMOHATHHOU
IpPaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu U3y4eHuu OUOIOTHH;

MOHMMAHHE CYIIHOCTH METO/OB IIO3HAHUS, HUCMOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BaTh TIONy4yaeMble 3HAaHUs [ aHauu3a W OOBSCHEHUsS SBICHUIA
OKpY’KaloIIero MHpa M HPOMCXOJAMIMX B HEM H3MEHEHHH, yMeHHE JesaTh 00OCHOBaHHBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DAaKTOB W HUMEIOHIMXCA JaHHBIX C LENbI0 IMOJTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OHOJOrMYECKHE 3HAHUSA IS PelIeHUs
Mpo0JIeM B pealbHBIX KU3HEHHBIX CHTYAIHIX;



OCO3HAHHE IICHHOCTH HAyYHOU NEeSATEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO IESITETLHOCTh HHIANBHUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHHM 1O OWOJOTHMH B COOTBETCTBUU C IKHU3HCHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEGHUS ydeOHOro mnpenmera «buosiorus» BKIIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS]  OOYUYAIOMIMXCS  MEXKIUCIHUILTHHAPHBIE
(MexnpeaMeTHbIC) 00LeHAYYHbIC TOHATHUS, OTPAXKAIONINE LIETOCTHOCTh HAYYHON KapTUHBI MUpPa
U cHenu(UKy METOJ0B IMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
ABJICHHE, IPOIECC, CUCTEMA, HAy4HbIM (aKkT, NMPUHLMI, T'MIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusi, HCCIEA0BaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JIPYIHX), YHUBEpCAJIbHBIE
yueOHbIe JIeicTBHS (II03HABATENIbHBIE, KOMMYHHKATHBHBIEC, PETYJISATHBHBIE), 00CCIICUHBAIOIINE
¢dopmupoBaHue (PYHKIIMOHAJIBHOW I'PaMOTHOCTH M COLMAIBHOM KOMIIETEHLUH OOy4aroIuxcs,
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BATh OCBOCHHbIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE Y4eOHble JEHCTBUS B IIO3HABATEIbHOU U
COLIMAJIBHOM ITPAKTHKE.

MeranpenmeTHbsle pe3ysbTaThl OCBOCHMS MPOrpaMMbl CpelHEero oOIiero odpa3oBaHUs
JOJKHBI OTPaKaTh:

OsgJ1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NT03HABATEJIbHBIMH AeHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MpOBaTh IpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUIEHUS (aHaIM3a,CUHTEe3a,
CpaBHEHHU, KiacCU(PHUKaluu, OO0OOIIEHUs), pacKphIBaThb CMBICH OHMOJIOTMYECKMX MOHSITUN
(BBLOENATH UX XapaKTEepHbIE PU3HAKHU, YCTAHABINBATH CBA3H C APYTUMU OHATHUIAMH);

ONpEAENATh LEIN AEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HMX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSATHUSI JUIsl OObSICHEHHsS (DAKTOB M SIBJICHHUM >KUBOM
MIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXAE€HUS (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pacCMaTPUBAEMBIX SIBJICHUSIX, (HOPMYIMPOBATH BBIBOJBI U
3aKJIIOUYEHNUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIsl NMPEICTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOLICHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTax, a TaK)Ke MPOTUBOPEYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pelIeHHs TPOOJIeMbl C YUETOM aHAJIM3a UMEIOLIUXCS MaTepUabHbBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AESITENbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH, PA0OTYy B YCIOBHSX pEalbHOTO, BHUPTYaJbHOTO H
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MTPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCTEI0BATENBCKHE 1EHCTBUS:



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIEIOBATENbCKON U MPOEKTHOW NEATENbHOCTH, HaBBIKAMHU
pasperieHus: npooseM, CocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeH s MPaKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3InYHbIX METOAOB IIO3HAHUS;

UCITIOJIb30BaTh PA3UYHBIE BHUIBI JESITEIBHOCTH IO TOJXYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETalNY, TPeoOpa3oBaHUIO M MPUMEHEHUIO B y4eOHBIX CHTYalUSX, B TOM YHCIE TPH
CO3/IaHUU YYEOHBIX U COI[UAIBHBIX TPOEKTOB;

dbopMupOBaTH HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATUSIMHU U METOAAMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 33a7a4d B OOPa30BATEIBHOW NEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallM3UpOBaTh 3a7ady, BbIABUIAThH
TUIIOTE3Y €€ pelIeH s, HaXOIUTh apIYMEHTHI JJIs1 TOKa3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEILICHUS;

AHAJIM3UPOBATH MOJIYYEHHBIE B X0/I€ PELICHUS 33]]a4l Pe3YNbTaThl, KPUTUYECKH OILICHUBATD
WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN TOUCK TEPeHOoca CPEICTB M CHOCOOOB NEHCTBHS B
pohecCHOHATLHYIO CPey;

yMETh TEPEHOCUTh 3HAHUS B T[O3HABATENbHYIDO M  MPAKTUYECKYI0  00JacTu
KHU3HECATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTEH;

BBIIBUTAaTh HOBBIE WJCH, IpeAjaratb OPUTHHAIBHBIC MOJAXOAbl W PELICHUS, CTaBHUTH
poOJIEMBI B 33]1a9H, TOIYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

3) pa6ora c undopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HH(OpMAIM (TEKCTe y4eOHOTrO MOocoOwms,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIIOBAPSIX M CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh WH(GOPMALMIO DPA3IUYHBIX BHUIOB M (GOpPM
NIPEJCTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMymHpoOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IUYHBIE METOABI TPHU TIOUCKE W OTOOpe
Oouosornueckoil nHpopMaluu, HeoOXOAMMOMN JIJIs1 BBIMOJHEHUS YICOHBIX 33714,

nproOpeTaTh ONBIT MCIOJIb30BaHUS HHGOPMAlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOIB30BaHUS PA3IMUHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBbHYIO (OpPMY NPEICTaBICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTOE€);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KadecTBE CpeACTBa Npu paboTre ¢ OUMOIOTHYECKOM
nHbOpMaNKel: TPUMEHITh XUMHUECKUE, (PU3MUECKHEe M MaTeMaTHYeCKHe 3HaKH M CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYypy, HCIIOIb30BaTh M TPEOOPa30OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BIQJICTh HABBIKAMHU PpACMO3HABAaHUS W 3alUThl WHGOpMAIuU, HHPOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHMKAIIUK BO BceX c(epax >KM3HM, aKTHBHO y4acTBOBaTh B JMAJOre
WIH JUCKYCCHUHU TIO CYIIECTBY OOCYKIaeMOH TeMbl (YMEHHE 33/aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKIIEHUS OTHOCHUTEJIBHO BBINIOJHEHHS TIpeajaraeMoil 3ajadd, YYUTHIBATh HMHTEPECHl H
COIJIACOBAHHOCTH MO3UILUI IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpelICTBa OOLICHMs, MOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYallUil, YMETb CMATYaTh KOH(DIUKTH U
BECTU IIEPErOBOPBI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHUS M B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
APYTUX JIOACH, MPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

pa3sBEPHYTO M JIOTUYHO M3JIaraTb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eITeJIbHOCTD:

IOHUMAaTh M HUCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOM M MHIUMBUAYaJIbHOW pabOThI IpU
peleHny OMoIoruyeckol npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS I'PYIITOBBIX
(dbopM B3aMMOACUCTBUS MPH PEILICHUH YU4eOHOH 3a1auu;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOILIKMX HMHTEPECOB U
BO3MOXXHOCTEH KaXKJI0T0 4JI€HA KOJUIEKTHUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATH POJIA ¢ Y4ETOM MHEHHM
YYaCTHHKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WJAEH C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IMO3UTHBHOE CTPAaTETUYECKOE IIOBEIEHUE B pPa3jIMYHBIX CUTyalusXx,
MIPOSABIIATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMYU PeryJISTUBHBIMH e CTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAaHUS JUISL BBISABICHHS MNpoOJeM W MX pelleHHs B
KU3HEHHBIX M YUEOHBIX CUTYAIUIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 11EI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M INOCTYNKAX IO OTHOIIEHUIO K >KMBOM IMPHUPOJE, CBOEMY 310POBBIO M 3J0POBBIO
OKPY’KAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATEJIbHYIO JEATEIbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3a7aydl B 0OO0pa30BATEIBHOM ACATEIHHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEAOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYAaLIUsM;

pacIupsATh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;

JienaTh OCO3HaHHBINA BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKON SPYAULIUU B PA3HBIX 00JaCTAX
3HaHUi, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B AESITEILHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;



BJIaJICTh HABBIKAMU MTO3HABATEIBHOM pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICIMTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAHMIA, MCIOJIB30BATH MPUEMBI pedaekcun
JUIsL OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEILICHHS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATb MOTUBBI U ApIYMEHTHI IPYTUX IIPU AHAIIU3€E PE3YJIbTAaTOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IpUHUMATh ceOs, IOHUMask CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IPU3HABATh CBOE IIPABO U MPABO JPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IIO3ULIUHU JPYTOro YeloBeKa.

HNPEAMETHBIE PE3YJIBTATDI

[IpenmerHsie pe3ynbraThl ocBoeHus nporpammbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAOT crieruduueckue A ydeOHoro npeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEWCTBUH 110 OCBOCHMIO, MHTEpIpETaly U IpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESTEeIbHOCTH 0 MOJYYEHUI0O HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHUH B Pa3IMUHBIX y4EOHBIX
CUTYalHsX, @ TAK)KE B PEabHBIX )KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ Onosoruei. B mporpamme
MIPEIMETHBIC PE3YIIbTAThl IPECTABIICHBI 110 T0JIaM 00yJeHUSI.

[IpenmerHble pe3ynbTaThl OCBOeHHs YyueOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTe W PONM OHMOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KAapTHHBI MUpPa U
Hay4YHOT'O MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOIOIOB B pa3BUTHE
6uosioruu, QyHKIIMOHAILHONW IPaMOTHOCTH YeJlOBeKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHUHOB M TOHITHN: )KU3HbB, KIIETKA,
OpraHusM, MeTaboan3M (0OMEH BEILECTB U MPEBpaIlleHNE SHEPTUH ), TOMEOCTa3(CaMOpEryJIsius),
YPOBHEBas  OpraHu3alysl  JKUBBIX  CHUCTEM, CAMOBOCIPOHU3BEICHHE  (PENpOoayKIHs),
HaCJIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE Wu3JaraTh OWOJOTHYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAs, MYTaIl[MOHHas,
LEHTpaJbHas JorMa MoJieKylspHoi Ouonorum), 3akonsl (I'. Mennens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 LieHTpax MHOT000pa3usi U MPOUCXOKICHUS KyIbTypHbIX pacTeHuit H. U.
BaBuiosa), onpenensiTe rpaHUIIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHME BJIa/IETh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTMU: HAOIIOJEHHE U OINHCaHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUHM, OpraHu3alys U MpOBEACHUE OHOJIOTHYECKOTro
HKCHEPUMEHTA, BBIIBM)KCHUE TUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEIMYMHAMH, OOBSCHEHHE TNOJYYCHHBIX PE3yJbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX TTOHSITHH,
TEOPHi U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAHUH TIOTYYE€HHBIX PE3yJIbTATOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M IYKApHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU MPOLIECCOB: 0OMEHA BEIIECTB U
MPEBpALICHHUsS] SHEPTUU B KJIETKE, (POTOCHHTE3a, IMJIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, OIUIOJOTBOPEHUSI, Pa3MHOKCHHUS, HHINBUIYATHLHOTO Pa3BUTHUS
opranusMa (OHTOTeHe3);

yYMEHUE NMPUMEHSTH MOJTyuYeHHbIE 3HAHUS I OOBSCHEHHS OMOJOTHUYECKUX IMPOLIECCOB U
SIBIICHUH, JJIS1 IPUHATHS MTPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOW KHU3HH C TENIBI0 00eCTICUeHHS
0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbsI OKPYXKAIOIIUX JIFOJIeH, COOII0IEHUST HOPM



IPaMOTHOTO TIOBEJICHUsI B OKpYXarollell NpUpoOAHON cpene, MOHMMAaHHE HEOOXOAUMOCTH
UCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOH OMOJOrMM M OMOTEXHOJOTMH Il PalMOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

YMEHHUE pelaTh 3JEMEHTapHble TEHETHYECKHE 3aJaud Ha MOHO- M JTUTHOpUIHOE
CKpEUIMBaHKE, CLECIUICHHOE HACleJ0BaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHMS
JUIS TIpe/icKa3aHus HacJeI0BaHUs IPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBINOJIHATH J1TAOOpAaTOpHbIE U MPaKTHUYECKHE padOThl, COOMI0IATh MpaBHIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000pPYI0OBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBATh W HMHTEPIPETHPOBATH WHGPOPMAIHIO OHOIOTHYECKOTO
COJIep>KaHusl, BKIIIOUYAIOLIYIO IICEBJOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpEacTBa
MaccoBod MH(OpMAIMK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), STHYECKHE aCIEeKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHBMEHHBIE W YCTHBIE COOOIIEHHs, 0000mas
OMOJIOTMYECKYl0 HMH(POpPMAIMI0 M3 HECKOJbKHUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MMOHSATUHHBIN anmapar OUOJIOTHH.

[IpenmeTHbIe pe3yibTaThl OCBOEHUs YydyeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTHUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKUX H 3apyOEKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
Ouosiornu, QyHKIIMOHAIEHOW TPAaMOTHOCTH YeJIOBEeKa IS PEICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, MOMYJISIIHS,
reHO(OHJ, SBOJIOLMS, JABWXYIIUME CUJIBI  ((PaKTOpPBI) SBOJIOLUM, TMPUCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, 3KOJOTMYECKHE (PAKTOpBL, DKOCHCTEMA, IPOIYLIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIeTIH MUTaHHs, SKOJIOrHYecKas mupaMua, Onoreomenos, ouochepa;

YMEHHE Wu3NaraTb Ouonoruueckue teopuu (dBomrounoHHass Teopus Y. JlapBuna,
CUHTETHUYECKAas TEOPHS IBOJIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxoctea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myred spomonuu A. H. Cesepuosa, ydyeHus o
ouocdepe B. . BepHanackoro), onpenensaTs rpaHullbl UX MPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJAJIeTh METOJaMH HAay4yHOTO MO3HAaHUS B OMOJIOTHHU: HAOJIOJACHHE U ONMUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus | MPOBEJCHUE OHOJIOTHYECKOrO
SKCIIEPUMEHTA, BBIABI)KEHHWE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MONYUYEHHBIX pPE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATHH,
TEOPHil ¥ 3aKOHOB, YMEHHE JIeJaTh BBIBO/IbI HA OCHOBAHHMH MOJTYYEHHBIX PE3YJbTaTOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE MPU3HAKU CTPOEHHSI OMOJIOTUYECKMX OOBEKTOB: BHJIOB,
MOMYJSIUKM, TPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OHOr€OLIEHO30B U 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIIEACTBEHHOW  W3MEHYMBOCTH, ECTECTBEHHOTO  OTOODa,
BUZI000pa30BaHusi, MPUCIIOCOOJIEHHOCTH OPraHU3MOB, ACUCTBUS HKOJOTHMUECKUX (PAKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B HIKOCHUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHHH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIeCTB M OHWOT€OXMMHUYECKUX LHKIOB B
ouocdepe;

YMEHHE MPUMEHSAThH MOJTYyYCHHbIE 3HAHUS AJsi OOBSICHEHUS OMONOTHYECKUX MPOIIECCOB H
SIBIIGHUH, 1711 IPUHATHS MPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30MacCHOCTH CBOETr0 3JI0pPOBbS U 3J0POBBSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
IPaMOTHOTO IOBEJIEHHUSI B OKpY’Karolleid MPUPOJHON cpefe, MOHUMaHHEe HEeOOXOIMMOCTH



UCIIOJIb30BAHUS JTOCTHKEHUI COBPEMEHHOU ouonorun ISt palMOHAIEHOTO
IPUPOIOTIONB30BAHMS,;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBbl IEepeHoca
BEILECTB ¥ SHEPTUH B SIKOCUCTEMAX (LIETIH ITUTaHHUsA);

YMEHHE BBIIOJHATH JTa0OpAaTOPHBIE M NpaKTU4YecKue paboThl, COOIOAATh MpaBWiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000pPYI0BAHUEM;

yYMEHHE KPUTHYECKHM OIICHUBATh M HMHTEPIPETUPOBATH HMHPOPMALUIO OHOJIOTHYECKOTO
COZIepKaHMs, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOil WHGOpMAIMK, HAYYHO-TIONMYJSPHBIE MaTepHajbl), pPacCMaTpUBaTh TIJ00AJIbHbIC
HKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOIICHMSA, 0000mas
Ononoruyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
MOHATUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P KonrpoJsbnsie | IIpakrnyeckue (mipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTHA KaK Hayka 05 https://m.edso0o.ru/7f41c292
2 JKuBbIC CHCTEMBI M UX OpraHU3AIMS 1 brbsmorexa LOK
p H https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
X 1
3 MMUYECKHUI COCTAB U CTPOCHUE KICTKU 8 https://m.edsoo.ru/7fA1c292
but6mmoreka [IOK
4 JKHSHEASATENEHOCTS KICTKH 0 https://m.edso00.ru/7f41c292
5 Pa3sMHOXKEHME U MHIUBUAYAIbHOE Pa3BUTHE 5 1 bubmuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U UBMEHYHUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUHU https://m.edso00.ru/7f41c292
bu6nunorexa [JOK
P 1
8 C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KITACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne i/m P KonrpoJsbusie | IIpakrnyeckue (uacpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 1
IBOMIOUHOHHAS OHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 1 bubnuorexa [HOK
3emiie https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
1
3 Opranu3MBI H OKpYKaiouLas cpeaa > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4
Coo011ecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
° Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 3



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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