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HOACHUTEJBbHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY ISl ONIPEICIICHUS
MOJIX0JI0B K (POPMUPOBAHUIO CO/IEPKaHUS yueOHOTo npeaMeTa « bruoaorus» cocTaBmIn:
KoHuentyaigbHble nosoxeHust PI'OC COO o B3auMo00yCIIOBICHHOCTH LIeJIeH, COepIKaHMs,
pe3yJIbTaTOB 00yUYeHUs U TpeOOBaHUM K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB, MTOJIOKEHUS 00
OOMIMX LEJSIX ¥ MPUHLIUIAX, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEITHETO
obuiero oopazoBanus B Poccuiickoit degeparuu, a TakkKe MOJ0KEHUS 0 crerudpuke OHOI0THH,
¢€ 3HaUeHNH B MTO3HAHWUH KHUBOU npupoanl 1 O6€CH€‘~I€HI/II/I CymeCTBOBaHHA Y€JIOBCYECKOIO
obmrectBa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSIM, OIpeIeJICHbl OCHOBHBIE (DYHKIIMU IPOrPaAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Guosioruu Aaét mpeacTaBiIeHUe O LemsaX, 00 o0uieil crpareruu o0yueHus,
BOCIIUTAHMS U Pa3BUTHUS 00YYAIOIINXCS CPEACTBAMHU y4eOHOTro peamera «bruomorusy,
ompezenseT 00s3aTeIbHOe MPEIMETHOE COJIepKaHue, ero CTPYKTYpPY, pacipeaeacHue mno
paszenam U TeMaM, peKOMEHIyeMYIO MOCIIeI0BaTeIbHOCTh H3YYEeHUs y4eOHOTO MaTepuana ¢
y4E€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTHKKA 00pa30oBaTeNLHOTO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIIXC .

B nmporpamme 1o 6M0JI0OTHH TaKKe YUUTHIBAIOTCS TPEOOBAHMS K IIJIAHUPYEMBIM
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00yueHHUs! B OpMUPOBAHUN
OCHOBHBIX BUJIOB yU€OHO-IT03HABATEIbHOM JIeATENbHOCTH/Y4eOHBIX IeHCTBUI 00yUaromuxcs no
OCBOEHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B nmporpamme no 6nonoruu (1011 kinaccsl, 6a30BbIil ypOBEHb) peann30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B U3YYEHUH OMOJIOTHH, OJaroaaps 4eMy B HEM MpocMaTpHUBaeTCs
HaIlpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHPOBO33PCHUA, HCHHOCTHBIX OpI/IeHTaHI/IfI JINYHOCTH, 3KOJIOTHYECKOI'O MBIIIJICHU S,
NpeCTaBIeHU 0 30pOBOM 00pa3e KU3HU U OEpeXHBIM OTHOILIEHHEM K OKpY KarolIen
npupoaHoii cpese. [Toaromy Hapsiny ¢ U3ydeHHEM 001IeOMOIOTHYECKUX TEOPHHL, a TaKkKe
3HAHUI O CTPOEHUM KUBBIX CUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOIIECCOB B ITPOrpaMMe M0 OMOJIOTHH Y/IeIEHO BHUMAHKE MCIIOJIb30BAHHIO MTOJTyYEeHHBIX
3HAaHUH B MMOBCETHEBHOM JKU3HU JJIS pEIIeHUs PUKIAIHBIX 33/1a4, B TOM YHCIe: MPO(UIaKTUKH
HACJIC/ICTBEHHBIX 3a00JICBaHNH YeIOBEKa, MEHKO-TeHETHIECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHUS HKOJIOTHUECKH 11eTIECO00PA3HOT0 MOBEICHUS B OKPYXKAOIei MpUpOIHON cpeae,
aHaJTN3a BIMSHAS XO3IHCTBEHHOH ACATCIIBHOCTH YCJIOBEKA HA COCTOAHUEC TPUPOAHBIX U
UCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIaJHON HANpPaBIEHHOCTH Y4eOHOTrO
npeamera «broorus MpoANKTOBaHO HEOOXOTUMOCTHIO 00ECIIEUSHHUS YCIIOBUH TS PEIICHHST
OJTHOM M3 aKTyaJbHBIX 33/1a4 IIKOJHLHOI'O OMOJIOTHYECKOr0o 00pa3oBaHus, KOTOpas MpearoaaraeT
(dbopmupoBaHue Yy 00yUarOIIUXCs CIOCOOHOCTH aJaTHPOBATHCS K N3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

Buonorust Ha ypoBHe cpeaHero o0Iero oopazoBaHus 3aHUMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT opMHPOBaHKE Y 00yUAIOIIKUXCS IPEACTABICHUNA O HAYYHON KapTUHE MUPA,
paciupsieT 1 000011aeT 3HaHUS O )KUBOU MPHUPOJIE, €€ OTINYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OopraHu3aluu 1 35BOJIFOINH, CO3I[aéT YCJIOBUSA JIA: IO3HAHW 3aKOHOB JKUBOH IpUpoakl,
dbopmupoBanus GyHKIIMOHATHHOW IPAMOTHOCTH, HABBIKOB 3I0POBOTO M 0€301MacHOT0 00pasa
KHU3HHU, SKOJJOTHYCCKOI'0 MbIIJICHUA, HCHHOCTHOI'O OTHOIICHUSA K JKUBOM npupoac U UYCJIOBCKY.



Bonbiioe 3HaueHre 6GMOIOTHS UMEET TaKKe JIJIsl pEeLIeHHs] BOCITUTATENbHbBIX U
Pa3BUBAMOIINX 33734 CPETHETO O0IIero 00pa3oBaHus, COUATH3AINH 00yJaromuxcs. M3yuenue
Ouosoruu obecrneynBaeT yciaoBUs Iisl JOPMUPOBAHUS UHTEIICKTYaIbHBIX,
KOMMYHHKAITMOHHBIX U HHPOPMAITMOHHBIX HABBIKOB, SCTETHUECKOHN KYJIbTYphI, CIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUN C TPEJCTABICHUSIMHU U3 JPYTUX YYEOHBIX IPEIMETOB, B
YaCTHOCTH, (PU3KMKH, XUMUH U Teorpaduu. Ha3BaHHbBIC MOJIOXKEHHS O MPeTHA3HAUYCHUH YUeOHOTO
npenmera «buonorus cocTaBUiiu OCHOBY ISl ONIPEEICHUS [TOAX0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUsL, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OT160p comepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3UIHIA KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM O00YYarOIIHUecs JOKHBI
OCBOUTH 3HAHUS U YMEHUs, 3HaUUMBbIe 17151 GOPMUPOBAHUS OOIEH KyJIbTYpbl, OIpPEIeIIAioIne
aJICKBATHOE MTOBE/ICHUE YEIIOBEKA B OKPYKAIOIICH MPUPOIHON Cpefie, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HM U MTPAKTUUECKOU JesaTeIbHOCTH. Oc000€ MECTO B ATOM CHCTeME 3HAHUU
3aHUMAIOT JICMECHTHI COCPKAHUS, KOTOPBIE CITY)KaT OCHOBOM ISt (YOPMHPOBAHHS
MPEJICTaBICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUPa U LIEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CIOCOOCTBYIOIMINX TYMaHHU3AIIMK OMOJIOTHUYECKOTO 00pa30oBaHus.

CTpyKTypHpoBaHHUE coAepk aHKsl y4eOHOTr0 MaTepralia B mporpaMmme o OHoJ0oruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOT'O 3HAYCHHUSI 3HAHUH 00 OTIMYUTEIILHBIX 0COOCHHOCTSIX
JKUBOU MPUPOABL, 0 €€ YPOBHEBON OpPraHU3aIMH U IBOJIOLUU. B COOTBETCTBUH C 3TUM B
CTPYKTYype yueOHOTO nipeameTa « bBuomorus BBIACICHBI CIEAYIONINE COACpIKATEIbHBIC INHUMU:
«buonorus kak Hayka. MeToabl HAy4yHOTo Mo3HaHUs, «KieTka kak OMOoJIorHuecKas CUCTEMay,
«Opraamu3m Kak Ouosorudeckas cucreMay, «Crucrtema 1 MHOTOOOpa3ue OPraHudecKoro MUPay,
«OBOIIOLHS )KUBOH MPUPOABD, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTIY.

Lenp u3yuenus: yuebHoro npeamera «bruosorus» Ha 6a30BOM YPOBHE — OBIIAJICHHE
00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHONW OPraHU3aIMH KUBBIX CUCTEM
pa3HOTOo paHra ¥ MpUOOPETeHNE YMEHUN UCTIONH30BaTh ATH 3HAHUS JIJIsl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTikeHne ey n3ydeHus: yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
obecrneunBaeTcs peleHrneM CIeAYIINX 3a1ay:

OCBOCHHE 00YUYaIOIIMMHCS CUCTEMBI 3HAHUN 0 OMOJIOTUYECKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIIy>KaluX OCHOBOH A7t HOPMUPOBAHUS
MIPE/ICTABJIICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MUPa, O METO/IaX HAy4YHOTO IMO3HAHMUS,
CTPOEHUH, MHOTOOOPa3u U OCOOEHHOCTSX JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alllH,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIICIOBAHUIX B OUOJIOTHH;

(dbopMupoBaHHEe y 00YYAIOIINXCS TTO3HABATENBHBIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CITOCOOHOCTEH B MIPOIIECCE aHATU3a IAHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISIOB,
UJeN ¥ MOJIX0/I0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE Yy 00yyaroumxcs o01ei KyIbTypbl, QyHKIIHOHAIBHON rpaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIETO MUPA KUBOW TIPUPOJIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

(dbopMupoBaHHE y 00YYAIOIIMXCS YMEHUN WILTIOCTPUPOBATH 3HAUCHHE OMOTOTHUECKUX
3HAHWI B IPAKTUYECKOM JCSITCIPHOCTH YEIOBEKA, Pa3BUTUN COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI 1 arpOOHOTEXHOIOTHIA;

BOCITUTAHHUE YOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM JKHBOU IMPUPOJIHI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHHS K HEel, COONIIOICHUS STHYECKUX HOPM MPHU TIPOBEICHUH
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HaHUE IIEHHOCTU OMOJIOTUYECKUX 3HAHHM [T MOBBIIIEHUS] YPOBHSI 9KOJIOTHYECKON
KYJBTYPHI, 1711 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU ISl OLEHKU
MOCJICJICTBHI CBOCH NIEATEITLHOCTH IO OTHOIICHHIO K OKPY’KAIOIICH cpeie, COOCTBEHHOMY
3J10pOBbI0, 000OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTUKH 3a00JICBaHUA.



B cucreme cpennero ob6mero oopasoBanus «buosorusy, nzydaemas Ha 6a30BOM YpPOBHE,
SIBIISIETCSI 00s13aTEILHBIM YY€OHBIM MTPEIMETOM, BXOISAIINM B COCTaB MPEAMETHON 00IacTu
«EcrecTBeHHO-HAYUHBIE TPEAMETHIY.

Jis u3ydenwust Onosoruy Ha 6a30BOM YPOBHE CpeIHEro o0Iero oo0pa3oBaHusi OTBOIUTCS
136 gacoB: B 10 kacce — 68 yacoB (2 yaca B Hezenio), B 11 kimacce — 68 gacoB (2 yaca B
HEJIETIIO).

COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUIECKUMHU U IPYTUMHU
€CTECTBEHHBIMU HayKaMmH, (pusocodueil, STUKO, SCTETHUKON U mpaBoM. Pons 6uonoruu B
(opMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

MeTob1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJaccu(uKaus, MOICIUPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

IMoptpetst: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabauiel u cxeMbl: «MeTOIbI TO3HAHUS KUBON TPUPOIBD».

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

[IpakTuueckas padbora Ne 1. «/cnonp30BaHuE pa3TUUYHBIX METOIOB IPU U3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3ALHA.

JXKussle cucremsl (OMOCUCTEMBI) KaK IPeAMET U3yueHust 6noiaoruu. OTanuue >KUBbIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CaoiicTBa 6uocHcTeM U UX pa3HOOOpas3ue. YPOBHU OpraHU3aliu OMOCHCTEM:
MOJIEKYJIIPHBIN, KIETOUYHbIN, TKAHEBBI, OPraHU3MEHHBIN, TONMYJISIHUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBIH.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKH KU3HI», « Y POBHH OpraHU3aLlUM KUBOU
IPUPOJBIY.

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUN COCTaB KJIETKU. XMMHUYECKHE SIIEMEHThI: MAKPO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbBIE BEILIECTBA.

OyHKIMH BOJBI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepxanne ocMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI 6enkoB. HezameHnumbie
¥ 3aMEHHUMbIe aMMHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI OEJIKOBOM
MOJIEKYJIbI (TIEpBUYHAs], BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMM OETKOB.

®epMeHTHI — Onosiornyeckue kartanuzaTopbl. CTpoeHue pepMeHTa: akTUBHBIHN LIEHTD,
cybcrparHas cneunduanocts. Kopepmentsl. Buramunsl. OTinnuns pepMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBosl: MOHOCAaXapHabl (TTII0K03a, pudo3a 1 e30Kcuproo03a), Aucaxapuibl
(caxapo3a, J1akT03a) M MoJucaxapu/ibl (Kpaxmal, TITHKOTeH, eJITi0J103a). buonorniyeckue
(YHKLINU YTTIEBOJIOB.



Jlunuaer: Tpurianepuasl, Gochoaunuasl, crepousibl. ['uapoduibHo-ruapodhoOHBIC
cBoiicTBa. buonornueckue pynkuuu munuaoB. CpaBHEHHE YTIIEBOIOB, OCJIKOB U JIUIHJIOB KaK
VMCTOYHHKOB YHEPTUU.

Hyxneunossie kucnorsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u pynkuuu [JHK. Ctpoenune u pynkuun PHK. Buast PHK. AT®: crpoenue u
byHKIMN.

[uronorus — Hayka o kierke. Knerounas Teopust — mpumep B3aUMOJECHCTBUS UJIEW U
($akToOB B HAYYHOM MO3HAHUH. METO bl H3YUYCHUS KJICTKH.

Krerka kak nenoctHas xwuBas cucreMa. OO1ue npru3HaKky KIETOK: 3aMKHYTasl Hapy KHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KJIETOK: yKaprHoTHYecKas U pokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kinetku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHIECKOM KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBEepXHOCTHBIC CTPYKTYPHI KJIETOK — KJICTOYHAS CTEHKA, TIIMKOKAINKC, UX (QYHKITUH.
[TnazmaTtuueckas MeMOpaHna, e€ cBoiicTBa U QpyHkiuu. L{uTomnazma u e€ opraHOUIBI.
OnnomemOpanubie opranons! kietku: II1C, anmapar I'onbmpku, muzocomsl. [ToryaBToHOMHBIE
OpraHoOMbl KJIIETKH: MUTOXOHAPUH, IIAcTUAbL. [IporncxoxieHne MUTOXOHIPUH U TUIACTU/L.
Bunbr mactua. HememOpaHHbIe OpraHOUIBI KIETKU: pUOOCOMBI, KJICTOYHBIN IIEHTP, [ICHTPHOIIH,
PECHUYKHU, KIYyTUKH. DyHKIIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynsTopHbli HeHTp KieTKU. CTpoeHue siipa: siiepHast 000J04YKa, KaproIiazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lllnelinen, P. Bupxos, k. YoTcCoH,
®. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnipefienenne XUMHUYECKUX 3JIEMEHTOB B HEXXUBOU MPUPOIEN,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabnuie! u cxeMmsl: «Ileproguueckast Tabnnila XUMUUYECKUX 3JIEMEHTOBY, « CTpoeHue
MOJIEKYJIbI BOJIbI», «brocunTes 6enka», «CTpoeHne Monekynbl 6enka», «CTpoeHue pepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenune monekynst AT®», «CTpoeHne 3yKapuoTHIECKOM
KJIeTKN», «CTpOoeHHE )KUBOTHOM KIIETKN», «CTPOCHHE PACTUTENBHOU KIETKN», «CTpoeHne
MIPOKAPUOTUUYECKON KIIETKI», « CTpOCHHE siIpa KIETKH», « Y TIEBOABD, «JIUTHIsD.

OO0opynoBaHKe: CBETOBOI MUKPOCKOI, 000pYAOBaHUE Ul IPOBEACHUS HAOIIOIEHUH,
W3MEPEHH, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIIbHBIX, JKUBOTHBIX M OaKTepUATbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

JIaboparopHas pabota Ne 1. «M3yueHne kaTamuTHIECKONH aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaboparopHast pabota Ne 2. «M3yueHune cTpOoeHUs KIETOK pACTECHHM, )KUBOTHBIX U
OaxkTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, UM METa00IN3M. ACCUMUIISIIINSA (TUTACTUYECKUI OOMEH) U
JTUCCUMUIIALINS (PHEPreTUYecKuit 0OMeH) — IB€ CTOPOHBI €AMHOT0 IIpolecca Merabonausma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tuner oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHEIA. Poibs dhepmeHTOB B 0OMEHe
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®dortocuntes. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peaknmu GporocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE POTOCHHTE3A ISl )KU3HU Ha 3emIie. BriusHue ycrnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYolue OakTepun. 3HaueHUEe XEMOCHHTE3a JIsl )KU3HH Ha
3emuie.



DHepreTu4ecKkuii 0OMEH B KJIETKe. Paciernienue BemecTB, BoIICICHUE U
AKKYMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 3HepreTuaeckoro oomena. I mukonms. bpoxkenue u
ero Buibl. KucinopoaHoe oKUCIIeHHE, UM KIETOYHOE JIbIXxaHue. OKUCIUTENBHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peanuzanus
TeHETUYECKOH nH(pOopMaIMK B KJIEeTKe. | eHeTUYecKuid KOl ¥ ero CBOWCTBA. TpaHCKPHITLIUS —
MatpuuHblid cuaTe3 PHK. Tpancsiius — uocunTtes 6enka. Dranbl Tpancasnuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

HexkneTtounsie opmbl sxu3HU — BUpYChL. VicTopust oTKpbITHS BUpYCOB (/.

W. ViBaHoBckwmit). OCOOEHHOCTH CTPOSHUS M )KU3HEHHOTO IMKJIa BUPYCcOB. bakreprodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBaEMbIe BUpycaMu. Bupyc ummyHnoaepunura
gyenoBeka (BUY) — Bo3Oynutens CITM/{a. OO6paTHast TpaHCKPUIIIIHS, peBEpTa3a U HHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA.

JdemoHcTpaumnu:

Ioptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabnuibl u cxembl: « Tunel nuranusy, «Metadboauzm», « MUTOXOHAPUSY,
«QHepreTuueckuii 00Men», «Xmnoporact», «@orocunresy, «Ctpoenue JJHK», «Ctpoenue u
dyHKIHOHMpOBaHUE TeHa», «CuHTE3 Oenkay, «I eHeTnyeckui Ko, «Bupyce,
«bakrepuodarm», «Ctpoenue u xu3neHHbli nuki supyca CIIHMla, 6akrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anminkanuu «Y nsoenue JJHK u tpanckpunmus», «buocunres
Oenka», «CTpoeHHE KIETKN», Mojieb cTpykTypsl JIHK.

Tema S. PazMHoOkeHHe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii UK, WK )KU3HEHHBIN UK KieTku. MaTepdasa u muto3. IIpomecchr,
nporekaronue B uHTepgase. Permkanus — peakus marpuunoro cunresa JJHK. Crpoenne
XpoMocoM. XpOMOCOMHBIN HAOOP — KapHOTHUT. JIUTTOMAHBIN U TaIUIOMAHBIN XPOMOCOMHBIE
Habopel. XpomaTuasl. [{lutonornyeckue OCHOBBI Pa3MHOXKEHUS U UHIMBUIYATBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoiecchl, mpoucxosime Ha pa3HbIX
CTaAusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Iporpammupyemasi Tubenpb KJIETKH — aronTo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe U mosioBoe. Busl 6ecrosnoro
Pa3MHOKEHHUSI: IeJIEHUE HAJIBOE, TOYKOBAHKUE OJJHO- U MHOTOKJIETOYHBIX, CIOpOOOpa3OBaHuUeE,
BEreTaTUBHOE pa3MHOXkeHUE. MICKycCTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €r0 3HAUCHHE [T
CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIOIOTO.

Meiio3. Craguu meriosa. [Ipoueccsl, npoucxoasume Ha craausx mernosa. [loBeaenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIcia ¥ 3HaYEHUE MeH03a.
["ameTorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0OBBIE JKee3bl:
CEMEHHHKH U simuHuKH. OOpazoBaHue M pa3BUTHE MOJOBBIX KIETOK — TaMeT (CIiepMaTo30ul,
ANUIIEKIIETKA) — ClIepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK 1
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHATBLHOE pa3BUTHE (IMOPHOTEHES).
Dranbl SMOPUOHAIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE, TACTPYIISIIHS,
opranorenes. [loctaMOpuoHaibHOE pa3zBUTHE. THITBI TOCTAIMOPHOHAIEHOTO Pa3BUTHS: TIPSIMOE,
HenpsiMoe (TMYMHOYHOE). BliusHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU
pa3BUTHSL.

JdemMoHcTpanum:



Tabauibl u cxembl: «@OPMBI pa3MHOKEHHST OPTaHU3MOBY, «J{BOMHOE OTIOAOTBOPEHUE Y
LIBETKOBBIX PAaCTCHUIN», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIY, «JlelleHne KIIeTKU
6axtepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «Ki1eTOUHBIN UKD,
«Penmukanus JJHK», «Muto3s», «Menosy», «IIpsmoe u Henpsimoe pazsutue», «l'amerorenes y
MJIEKOIIUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTaJUX OHTOTECHE3a».

Ob6opynoBaHue: MUKPOCKOII, MUKponpenapaTsl « CriepMaTo30u/Ibl MIIEKOIUTAIOIIETO,
«SinexkneTka milekonuTaromero», «Kapnoknnes B KiieTkax KOpeEIIKa JIyKay, MarHUTHAs
MoJieNb-anInKanus «/Jlenenue kietkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabGopaTopHble U NpaKkTH4YecKne padoThbi:

JIaboparopHast pabota Ne 3. «HaOmroneHrne MuTo3a B KJIIETKaX KOHYHMKA KOpEIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

JlaboparopHast pabota Ne 4. «M3yueHne cTpOCHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3agaum resetuku. Mcropus passutus renetuku. Poiaps nuronornu u
SMOPHUOJIOTHH B CTAHOBIICHUU T€HETUKU. BKIag poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeTobl reHeTUKU (THOPUI0JIOTHYECKUH, ITMTOTEHETUYECKUM, MOJICKYJIIPHO-
reHeTuyeckuit). OCHOBHBIC TeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEeIMBaHHIA.

3aKOHOMEPHOCTH HACJEI0BAHMS IPU3HAKOB, yCTaHOBJIEHHBIE ['. Mennenem.
MonorudpuaHoe CKpemrBanue. 3akoH eIMH000pa3us THOPHUIOB TIepBOro NokoJeHus. [IpaBuino
JIOMUHUPOBaHUS. 3aKOH pacUIeIUIeHHs Npu3HakoB. ['unoresa uncrotel ramer. [lonHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpuaHoe ckperuBanue. 3aKOH He3aBUCUMOTO HAclIeZIOBAHUS MTPU3HAKOB.
[{uToreHeTn4eckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUs. AHATU3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsI ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuermuieHHOe HacienoBanue npusHakoB. Pabora T. MopraHna 1o crerieHHOMY
Hacje10BaHMI0 TeHoB. HapylieHue clenyieHnsi TeHOB B pe3yjibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetuka nmomna. XpoMOCOMHOE OIPEAEICHUE M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omMorameTHBIC U TeTEpOraMeTHbIE Oprann3Mbl. HaciiemoBanre mpu3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. BUbI NI3MEHYMBOCTH: HEHACIIEICTBEHHAS U HAcIeICTBeHHas. Poib
Cpelbl B HEHACIEICTBEHHON U3MEHUMBOCTH. XapaKTEPUCTUKA MOAUPUKAITTOHHOMN
W3MEHYMBOCTH. BapuanioHHbIN psi U BapualiMoHHas kpubasi. HopMa peakiuu npusHaxa.
KonuyecTBeHHbIE M KaUeCTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBoilcTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.

HacnencTeenHnasi, uiim TeHOTHUINHYECKAsl, U3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUYUBOCTb.
Meii03 1 110J1I0BOI1 Mpoliecc — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTU. MyTallMOHHas
M3MEHUYUBOCTh. Kiaccudukaiiys MyTanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbIe pakTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEACTBEHHOM
n3MenunBocty H. . BaBuiosa.

Bresinepnast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YEJIOBEKA!
Te€HEATOTHISCKUN, OJTM3HEIIOBBIN, IIMTOTEHETUISCKUN, OMOXUMUYECKHH, MOJIEKYIISIPHO-
reHetnyeckuil. COBpeMEHHOE ONpe/ieJIEHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHITMUPOBaHKE, B TOM drciie ¢ momombio [11[P-ananu3a. HacnencTBennsie 3a00ieBaHus
YeNI0BeKa: TeHHbIE 00JIe3HH, 0OJIE3HU C HACIEACTBEHHOMN MPEpacioioKeHHOCTHIO,
XpoMocoMHbIe 60s1e3Hu. ComMaTuyecKkue u reHepaTuBHble MyTalui. CTBOJIOBBIE KIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPO(PHUIAKTUKH U JICUCHUS TCHETUIECKUX



Oosie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHNe. 3HAUCHUE MEIUIIMHCKON TeHETUKH B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpauuu:

Hoptperst: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. Yerepuxos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabauiet u cxeMbl: «K MOHOTHOPHIHOE CKPEITUBAHUE U €T0 IIUTOTEHETHYECKAas OCHOBAY,
«3aKOH pacUICIJICHUs M €r0 IUTOTCHETUYECKasi OCHOBA», «3aKOH YMCTOThI FaMET,
«Jlurubpunnoe ckpemuBanuey, « luTonornaeckrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meliosy, «BzanmoneicTBre aiebHbIX TEHOBY, «I €HEeTUYECKHE KapThl pACTEHUM, )KUBOTHBIX
U 4esioBekay, «I'eHeTuka nmosay, «3aKOHOMEPHOCTU HACIEAOBaHUS, CIIEIUICHHOTO C IOJI0OM,
«KapuoTumsl 4enoBeka U )KMBOTHBIX», « BHibl m3MeHUnBOCTHY, « MoauduKamoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «I eHeTHKa Tpymin KpoBu», «MyTallmoHHas
H3MEHYHBOCTEY.

OO6opyaoBanue: Moaenu-annKkanuu «MoHoruopuaHoe ckpeniuBanuey, «HemomaHoe
JOMUHUPOBaHUEY, «JIurudpuaHoe ckpenmBanuey, «llepekpéct XpoMocom», MEKPOCKOIT 1
MUKponpenapat «po3oduna» (Hopma, MyTanuu GOpMbI KPBIIIHEB U OKPACKH TeJa), repoapuit
«I"opox MoceBHON Y.

JlaGopaTopHble U IpaKTHYeCKHEe PadOThI:

JIaboparopHas padota Ne 5. «3yueHue pe3ynbTaToB MOHOTUOPHUIHOTO U JTUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlaboparopHas padota Ne 6. «3yuenne MoarPUKATMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

JlaboparopHas padota Ne 7. «AHanu3 myTauuid y 1po30¢uisl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTuueckas padbota Ne 2. «CocTaBlieHHe U aHATTU3 POJOCTOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipoliecc. 3apokKJIeHUe CeIeKINU U foMecTuKanus. Yuenue H.
W. BaBuioa o 1ieHTpax MPOMCXOXKACHUS K MHOT00Opa3us KyJbTYPHBIX pacTeHui. LleHTpsI
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMH. MaccoBBIi M MHAMBHYaIbHbII OTOOPHI B CENEKINH
pacTeHuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bIu3KkopoicTBEHHOE CKpelMBaH1e — MHOPUAMHT.
Yucras muaud. CKpeluBaHie YMCThIX JUHUNA. ['eTepo3uc, wim rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — ayropuaunr. Otaanéunas ruopuan3anus u e€ yCrexu.
HckycCTBEHHBIN MyTareHe3 U MOIy4eHHE MOJIUIUIONI0B. JIOCTHKEHMSI CENEKIIMU PaCTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib Iponu3BOJACTBA. [ €eHHAs MH)KEHEpHsl. DTallbl CO3aHUs
pexomOunanTHOM /IHK u Tpancrennsix opranusmos. Kierounas unxenepus. Knerounsie
KyJbTYpbl. MUKPOKIIOHAJIbHOE Pa3MHOKeHUE pacTeHui. KiloHMpoBaHuE BICOKOIPOAYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe U ATHYecKkue mpobiemsl. MO —
TFeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabauie! u cxeMbl: kapTa «LleHTpbl MPOUCXOKAECHUS U MHOT000pa3usl KyJIbTYPHBIX
pacteHni», «Iloponpl fomMalIHNX )KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHui», «OtnanéHHas
rubpunuzanusn», «Padots! akanemuka M. @. Banosay, «I[lomummonausy, «O0OBEKTHI
O6uoTexHoIorunY, «KierouHsle KyJabTypbl U KIIOHUpOBaHHE», « KOHCTpyHpoBaHUE U EPEHOC
TE€HOB, XPOMOCOMY.

O06opynoBaHue: MyJISDKU TUIOI0B M KOPHEIUIOA0B TUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii « CelbCKOX03SICTBEHHBIE PACTSHUSD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




Okckypeust «OCHOBHBIE METOJIbI U TJOCTUKEHUS CEJIEKIIUU PACTEHUN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIIHIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA yUYaCTOK, B TEIUTMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBosonMOHHAsA 0HOJIOTHS.

[Ipenrnocslikyu BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUs U €€
MecTO B OMoJI0ruy. BivsiHue 3BONMIOLIMOHHON TeOpUH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAyK.

CaupnerenbcTBa 3BoOLMH. [laneoHToI0rNYECKHE: IOCIEI0BATENBHOCTD MTOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUECKOM JIETONUCH, Iepexoanble hopMbl. buoreorpapuyeckue: cxoncTBo
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

DOMOPHOIOrMUECKUE: CXOJCTBA U Pa3INyus SMOPUOHOB Pa3HbIX BHIOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHATIOTMYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKyIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomonuonHas teopus Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS JAPBUHU3MA.
JIBIOKyIIIME CHITBI BOJIIONMY BUIOB 110 JlapBHHY (M30BITOYHOE pa3MHOKEHHE TIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeNEHHAs U3MEHYMBOCTh, 00pb0a 3a CyIecTBOBAaHUE,
€CTECTBEHHBINA OTOOD).

Cunterndeckas teopus 3Bostorun (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkposontonus. [Tonmynsanus kak eIuHUIAa BU1a U 3BOJIOLUY.

JIBroky1ue cuibl ((hakTophl) 3BOTIOLMY BUAOB B IPUPOAe. MyTallMOHHBIN Ipo1iece 1
KOMOWHATHBHASI U3MEHUYMBOCTD. [lony IsIIIMOHHbBIE BOJIHBI U Apeid renoB. M3omsuus u
MUTpanus.

EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3BooLUNd. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Bositouuu. [Iprumepsl
npucnocoOIeHni y opranu3MoB. ApoMop(o3bl U HAM0AAANI TAIUH.

Bun u Bunoo0pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA00OpA30BAHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

Maxkpoaomtonusi. @opmsbl 3BoOIUE: (UIIETUYECKas], TUBEPIeHTHAs, KOHBEpreHTHAs,
napaniensHas. HeoGpatumocTs 3BoMOINY.

[IpoucxoxaeHue OT HecleuaIu3upoBaHHbIX NpeakoB. [Iporpeccupyromas
crenuanu3anys. AganTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpertsl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap,
9. I'exkenp, @. Mrosep, A. H. CeBeprios.

Tabnuiel u cxembl: «Pa3BUTHE OPraHNYECKOro MUpa Ha 3emiie», «3apoIbILIH
MO3BOHOYHBIX JKHUBOTHBIX», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a CYIIECTBOBAaHUEY,
«EctectBennslit 0T60p», «MHOTr000paszue copToB pacteHuil», « MHOrooOpasue nopos
KHUBOTHBIX», «[lomymsuum», « MyTanoHHasi U3MEHUYUBOCTHY, «ApoMOpGO3bD»,
«Mmnoananrtanumny», «O0mIas aereHepanus», «Brxyiie cuibl sBoonumny», «Kapra-cxema
Mmapupyta myremectsus Y. [lapsunay, «bopn0a 3a cymectBoBanue», «[IpucnocodbieHHOCT
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHYECKOE BUJ000pa30BaAHUE.

O6opyoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKpPAcKu, HA0Op IJI0J0B
U ceMsiH, kosutekuus «[IpuMepsl 3alUTHBIX TPUCTIOCOOTICHUHN Y KUBOTHBIX», MOJIEINb
«OCHOBHbBIE HaIlpaBJICHUS IBOJIIOLNNY», 00bEMHA MOieTb «CTpOeHHE FOJIOBHOT'O MO3Ta
MI03BOHOYHBIX).

buoreorpagpuyeckas kapra mupa, Komuiekuus «PopMbl COXPAaHHOCTH UCKONAEMBbIX
JKUBOTHBIX U PACTEHUIN», MOJENb anmuinkanus «llepekpéct XxpoMocom», BIIasKHbIE IIPEenapaThbl




«Pa3Butne HacekoMoro», «Pa3BuTue JSArymKku», MUKporipenapaT «po3zoduna» (Hopma,
MyTaI# (OpMbI KPBIIBEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHue BUIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIO».

JlabGopaTtopHas padota Ne 2. «Onucanue Mpucrnoco0JIeHHOCTH OpraHu3Ma U €&
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuHbIe PEACTABICHUS O 3apOKICHUN KU3HU. HayduHble runoTe3bl BO3HUKHOBEHUS
JKU3HU Ha 3emiie: a0uoreHe3 u maHcrnepmMusi. XUMHUIECKast YBOIONHs. AOMOTECHHBINA CUHTE3
OpPraHWYECKUX BELIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIbHOE TIOITBEPKICHUE
XUMUYECKOH sBotoNMU. HavanbHble aTansl Onosnorudeckoit aposonuu. I'unoreza PHK-mupa.
®opmupoBaHrue MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKIETKU. [IepBbie KiIeTku 1 ux
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT dKHUBBIX OPTaHHU3MOB.

PasBuTne xu3Hu Ha 3eMiie 110 3pam u nepuojam. Karapxeil. Apxelickas u
npotepo3oiickas 3psl. [laneo3oiickast 3pa u e€ mepuobl: KEMOPHICKUNA, OPJIOBUKCKUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYTOJIbHBIH, IEPMCKHI.

Me3so30iickas 3pa u €€ Iepruobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaiino3zoiickas spa 1 €€ nepuoibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U reoJ0ru4eckux npoueccoB. OCHOBHbIE 3Tallbl 3BOIIOLUN
pPacTUTEIBLHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi 1 KUBOTHBIX. [losiBiieHue,
paciBeT U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHn4ecKoro MMpa Kak OTpa)xeHue 3BONIIOIUHA. OCHOBHBIE CUCTEMATUYECKUE
IpyIIIBl OPraHU3MOB.

OBoronys 4eaoBeKa. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTHe mpencTaBieHui o
MPOUCXOXKIECHNUHN YeoBeKa. MeTobl u3ydeHus: anTpornoreHe3a. CxoAcTBa U pa3inyus 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuxyiue cuisl (pakTopsl) aHTponoreHe3a. HacneacTBeHHast N3MEHUMBOCTD U
ecTecTBEeHHbIN 0TOOp. OOIIeCTBEHHBII 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPY/la, MBIIUIEHUE,
peus.

OCHOBHBIE CTaIUU U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMENbI,
Yenosek npsamoxoasamumii, Yenosek HeanaepTanbckuil, Yenosek pasymusiidi. Haxonku
HCKOIIa€MbIX OCTAaTKOB, BpEMsl CyILIECTBOBAaHUS, 00JaCTh PACIPOCTPaHEHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BpOIICOUIHAS (eBpa3uiicKas), Herpo-
aBCTpajionIHas (3KBAaTOpHAJIbHASA), MOHTOJIOUIHAS (a3HMaTCKO-aMepuKaHcKas). YepTsl
IpUCIOCOOICHHOCTH MPEICTaBUTENeH YeTOBEUECKHX Pac K YCIOBUSAM CYILIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IMoptpetsl: @. Penu, JI. [Tactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JapBus.
Tabnuiibl u cxembl: «Bo3HukHoBeHHe COHEUHOM CUCTEMBI», «Pa3BUTHE OPraHUYECKOro MUPay,
«PacturenbHas kietka», « KuBoTHas kietka», «[IpokapuoTtnueckas kietka», « CoBpeMeHHast
CUCTEMA OpraHUYeCKOro Mupa», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHMSI YENOBEKA U
4eJI0BEKOOOpa3HbIX 00€3bsH», « OCHOBHBIE MECTA MaJIEOHTOJIOTUYECKUX HaX0JOK MPEIKOB
COBPEMEHHOT0 UeloBeKay», «/IpeBHelmue moan», «lpesrue moan», «llepbie coBpeMeHHbIE
moan», «YermoBeyeckne pacon».

Ob6opynoBanue: Myspku «IIpoucxoxxaeHne yeaoBeka» (Or0CThI aBCTPAJIONUTEKa,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CIETIKU MJIM N300pakKeHHsI KAMEHHBIX OpYAU
NEepBOOBITHOTO YelloBeKa (KaMHU-UYOIIIIEPhI, pyOuia, ckpebiia), reoOXpoHoIornyeckas Tabauma,
KOJUIeKIUsA «POPMBI COXPAaHHOCTH HUCKOMAEMBIX )KUBOTHBIX U PACTCHUID).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




[TpakTrueckas padota Ne 1. «M3ydeHne HCKOMaeMbIX OCTaTKOB PACTCHUI U )KUBOTHBIX B
KOJUICKLIUSX).

DKckypeus «IBOIOLNS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WM
KpaeBeIYeCKUil My3eil).

Tema 3. OpranusMsbl U OKpYKalIIas cpeaa.

DKoJsorus Kak Hayka. 3a1auu U pa3Jiesbl 3KOJIOTUU. MeTobl 3KOJI0rMYECKIX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHMs OPraHU3MOB: BOAHASA, HA3€MHO-BO3lyIlIHAsI, IOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonorndeckue pakropsl. Kiaccuduxanus sxosorudyeckux GpakropoB: abMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (GakTopbl: CBET, TEMIEPATypa, BIAXHOCTb. POTONEPUOAU3M.
[TpucnocoOneHns OpraHu3MOB K IEHCTBHIO aOMOTHYECKHX (paKTOPOB. bHoIOrmuecKre puTMel.

buotnueckue akropsl. Buabl OMoTHYECKHUX B3aMMOAECHCTBHM: KOHKYPEHIIMS,
XHUITHUYECTBO, CUMOMO3 U ero (hopMel. [lapazuTusm, koonepanus, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HeUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJIEHCTBUI [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH NOMyJiauuy. OCHOBHBIE ITOKA3aTeN! MOy IALHNN:
YHUCJIEHHOCTb, IJIOTHOCTb, POXK/IaEMOCTb, CMEPTHOCTbD, IPUPOCT, MUTpaLud. JluHaMuka
YHUCICHHOCTU MONYJISILMU U €€ PeryJisiius.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.
Tabmuubt u cxembl: kapta «IIpupoaasie 30061 3eminy, «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoauzm», «Ilomynsanumn», «3akOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYJISALUN
uH(py3opun-tyhenpkny, «llumessie nenmny.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTAHUS.

JlaGoparopHas pabota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTryeckas padora Ne 2. «Iloacy€r IIIOTHOCTH MOMYJIALUN pa3HbIX BUOB PACTCHUI».

Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo061ecTBo opranu3mMoB — OnoreHo3. CTpyKTypbl OMOLIEHO3a: BUAOBAs,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Dkosorudeckue cucteMsl (3xkocucteMsl). [lonaTrue o0 3xocrcTeMe U OMOTeOIeHO3e.
@OyHKIMOHATbHbIE KOMIOHEHTHI 9KOCHCTEMBI: IPOTYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBoport BeliecTB 1 MOTOK SHEPTHH B 3KOocHCcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [TummeBbie nenu u cetu. OCHOBHBIE NTOKA3aTeNIM 3KOCUCTEMBL: Oromacca,
MPOAYKIUS. DKOJOTHYECKUE MUPAMUJIBI: TIPOTYKIINU, YUCIIEHHOCTH, Oromacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, CaMOpeETyJisius, pazsutre. Cykieccus.

[IpupoHbIE 3KOCUCTEMBL. DKOCUCTEMBI 03€pP U PEK. IKOCHCTEMA XBOMHOTO MU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCHCTEMBI. bromnormueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasznoobpasue kak gaxtop ycToiunBoctu skocructeM. CoxpaHeHne OMOIOTHIECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6nocdepe. ['panuiibl, coctaB u CTpyKTypa Ouochepsl.
Xusoe BemecTBo u ero pyHkuu. OcodeHHocTr 6uocheps! Kak r1o0aNIbHON SKOCUCTEMBI.
JnnamMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OMOreOXUMHUECKUE LIUKIIBI JIEMEHTOB (YTIIepoaa, a30Ta).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoseuecTBo B Onochepe 3emau. AHTpOIIOreHHBIE U3MEHEHUs B Onocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocyiecTBoBaHME MPUPOBI U yesnoBedecTBa. CoxpaneHue 6MopasHooOpasus Kak
OCHOBa ycToitunBocty 6nocdepsl. OcHOBa PallMOHATIBLHOTO YIIPABICHUS IPUPOIHBIMH
pecypcaMu U UX UCIoNIb30BaHUe. JJOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnanackuid.

Tabmuubt u cxembl: «IlumieBsie nenm», «brnomenos: cocras u cTpykrypay, «lIpupoaHsie
coobiecTBay, «Llenu nuranus», « Jkojgoruueckas nupamuaa», «buocdepa u yeaoBex»,
«IJKocUCTEMA HIMPOKOJIIUCTBEHHOTO JIecay, « DIKOCUCTEMA XBOMHOTO Jiecay, «brnoreHos
BOZOEMa», «ArporieH03», «[IpumMepHbIe aHTPONOreHHbIE BO3ACHCTBUS HA IPUPOLY»,
«BakHelue UCTOYHUKY 3arpsI3HEHUs BO3yXa U TPYHTOBBIX BOA», «IlouBa — BaykHenas
cocrapistomas ouocheps», «DakTopsl Aerpananuu nouBy, «IlapHukosrit apdexTy, «DakTops
PaZnoOaKTHBHOTO 3arpsi3sHeHUs: Onocdeprn», «O0mas cTpykTypa ouocdepsi», «PacipocrpaneHue
KU3HU B 6rochepe», «O30H0BBIM 3KkpaH Ouocdepsl», «KpyroBopot yriepoaa B Ouochepe»,
«KpyroBopot a3zota B IpUpoOaE».

O6opynoBanue: MOAeNb-anIIMKanus « TunuuHbsie OMOLEHO3bD», repOapHii
«PacTtuTenpHbie co001IeCTBaY, KOUIEKIMU «bruoreHo3», « Bpenurenn BaxxHEHIINX
CEJIbCKOXO03SUCTBEHHBIX KYIBTYp», FepOapuu U KOJJIEKIIUU PACTEHUI U KUBOTHBIX,
IIPUHAJIeKAIME K PA3HBIM YKOJIOTMYECKUM IpyIIaM ogHoro suaa, Kpacuas kaura Poccuiickon
®Denepalinu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'HN
HA BA30BOM YPOBHE CPEJHET'O OBLIET'O OBPA30BAHUA

CornacHo ®I'OC COO, ycraHaBinMBaroTCsl Tp€OOBaHUS K PE3yJIbTaTaM OCBOCHUS
00yyaroIKUMUCS MPOrPaMM CpPeTHEr0 001ero 00pa3oBaHus: IUYHOCTHBIM, METANIPEIMETHBIM U
MNpEaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpeaMeTa « buonorus» BbIIEICHbBI
CJICAYIOLINE COCTABIISAIONINE: OCO3HAHUE 00YUAIOLUIMMHUCS POCCUHCKOM Ipak1TaHCKON
MUJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEIEIICHUIO,
HaJINYMe MOTUBAIMU K 00y4eHHIO OMOJIOTHH, 1IeJICHAIIPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUHM TMYHOCTH Ha OCHOBE KJIFOUEBBIX LICHHOCTEH U HCTOPUYECKUX TPAIULIUN pa3BUTHS
OMOJIOTMYECKOr0 3HaHUs, TOTOBHOCTh M CITIOCOOHOCTH 00YYalOIUXCsl PyKOBOJICTBOBATHCS B
cBOEH ACATCIIBHOCTH HEHHOCTHO-CMBICJIOBEIMU YCTAHOBKAMHU, IMIPUCYIHIUMU CUCTEME
O6MoJIOrHYecKoro 00pazoBaHus, HATMYKE KOJOTMYECKOTO PAaBOCO3HAHM S, CHOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS IpEAMETA «bHUOIOTHA» TOCTUTAIOTCS B EAUHCTBE
yqe6H01‘/'I 7 BOCITUTATEILHOM JACATCIBHOCTH B COOTBECTCTBHUU C TPpaAUITUOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKUMU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMH B
oOuiecTBe NMpaBUJIaMU U HOPMaMU TOBEJIEHUS U CIIOCOOCTBYIOT MPOIEccaM CaMOTIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEN MO3UIIMU JIUYHOCTH, TAaTPUOTHU3MA,
YBaXEHMS K 3aKOHY U IIPABOIIOPSIAKY, YEJIOBEKY TPYAa U CTApIIEMY IOKOJIEHUIO, B3AUMHOI'O
yBa)KE€HUsI, 0EpEKHOT0 OTHOIIECHUS K KYJIbTYPHOMY HACJIEIUIO U TPaJIULHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOT0 IpeameTra « bruomorusy JomKHBI OTpaskaTh
TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOLIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
HO3I/II_[I/IGI\/'I JIMYHOCTH, CHUCTEMOM IOECHHOCTHBIX OpI/IeHTaI_II/II\/JI, MO3UTHUBHBIX BHYTPCHHHUX
yOex1eHH, COOTBETCTBYIOIUX TPAJULIMOHHBIM HEHHOCTSIM POCCHICKOro 001ecTBa,



paCInpCHUC )KU3HCHHOI'O OIIbITAa U OIIBITA ACATCIBHOCTHU B ITPOLECCE pCain3alilii OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCIIMTATEIbHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpamaaHCKOr0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKOM IMO3HUIIMKM 00YYarOIIETrocs KaKk akTUBHOTO U
OTBETCTBEHHOT'O WIE€HA POCCHICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKCHUE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JCSITEIIBHOCTH MIPH CO3TaHUH YUY€OHBIX ITPOCKTOB,
pelieHnr yu4eOHbBIX U TO3HABATEIILHBIX 3314, BBITIOJTHECHUH OMOJIOTUYECKUX IKCIIEPUMECHTOB;
CITOCOOHOCTH OMPEIEATH COOCTBEHHYIO TIO3UITUIO 110 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOMN
J)KM3HHU U O0BACHATE €6;

YMEHHE YYUTHIBATh B CBOMX JIEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJICH C pa3HBIMH YOSKICHUSAMU, KYJIbTYPHBIMHU [IEHHOCTSIMU U COIIMAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTB K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIIOTHEHUS yUEOHBIX,
MO3HABATENIbHBIX U UCCIIEIOBATEIBCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIIICHUSI K MHEHUIO
OTIMOHEHTOB MPHU 00CYX IACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHNUS,

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOH MJICHTUIHOCTH, MTATPHUOTU3MA, YBAKEHUS
K CBOEMY Hapo/]ly, YyBCTBAa OTBETCTBEHHOCTH Iepes PoauHON, TOPAOCTH 32 CBOU Kpaid, CBOIO
Ponuny, cBOI SI3bIK U KyJIBTYPY, POILIOE M HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K TPUPOJHOMY HACIEAUIO U TaMATHUKAM IPUPOABL,
JIoCTIXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUNCKHUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHHS] OMOJIOTUU B MIO3HAHUH 3aKOHOB MTPUPO/IBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHas yoexx 1IEHHOCTh, TOTOBHOCTH K CITY>KeHHIO U 3anuTte OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIIETo;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3[JaHUIO CEMbH HA OCHOBE OCO3HAHHOTO
MIPUHSATHUS EHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULIMSIMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOUAsl ICTETUKY OBbITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKE SMOIIMOHAIIBHOTO BO3ACMCTBHUSA KUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TIPOSIBIISATH
KauecTBa TBOPYECKOH JIMUHOCTH;

5) pusuveckoro BocnuTaHusl, POPMUPOBAHUSA KYJIbTYPHI 310POBbSI H SMOLMOHATBHOTO
OJ1aronmoJryyms:

MMOHMMAaHKE U pean3alus 3JJ0pOBOro U 6€30MacHOro 00pasa )KU3HHU (370pOBOE MUTAHKE,
coOI0IeHre TUTHEHNYECKUX MTPaBUI U HOPM, cOATaHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXA,



peryisipHas pu3ndeckas akTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOT'O
OTHOILIEHHSI K COOCTBEHHOMY (PHU3NUYECKOMY U IICUXHUUYECKOMY 3/10POBBIO;

[IOHMMaHHEe HEHHOCTH MPAaBUJI MHUBHIyaJIbHOIO M KOJJIEKTUBHOI'O O€30I1aCHOTO
IIOBE/ICHUS B CUTYALIUAX, YTPOXKAIOLIUX 310POBbIO U KU3HU JIIOEH;

OCO3HaHME NOCIEACTBUM U HENIPUATUS BPEHBIX IPUBbIUEK (YIOTPEOIEHUS alIKOros,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0JI00HE;

TOTOBHOCTBH K aKTHUBHOH JICATEILHOCTH TEXHOJIOTHUYECKON U COIIMATLHOM
HAIPaBJICHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATh U CAMOCTOSTEIILHO BHITIOIHATH
TaKyIo JesITebHOCTD;

MHTEpEC K pa3IndHbIM chepaM npodeccnoHaIbHOMN IeATEIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIHN BBIOOp OyayIIeH nmpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC I1JIAHBI,
TOTOBHOCTbB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKCHUU BCCH KHU3HH,

7) IKOJIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11€71ec000pa3Hoe OTHOIIEHUE K MPUPO/JIE KaK UCTOUYHHUKY KU3HHU Ha 3eMIIe,
OCHOBE €€ CyLIECTBOBaHHS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKOHN KYJIBTYphI: MPUOOPETCHHUE OTIBITA TUIAHUPOBAHUS
MIOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIsl OKPYXKAIOILLEH CPeIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHUS;

CIOCOOHOCTH MCIOJIB30BATh MPUOOPETAEMBbIE PU U3yUYEHUU OUOIOTUH 3HAHUS U YMEHUS
MIPU pEIICHUH MTPOOJIEM, CBA3aHHBIX C PAlIMOHAIBLHBIM MPUPOIOIIOIH30BaHUEM (COOII0ICeHNE
MpaBUJI OBECHUS B IPUPOJIE, HATPABICHHBIX HA COXPAaHEHHUE PAaBHOBECHS B DKOCUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HENPUATHE IEHCTBUM, IPUHOCSIINX BPEJ OKPYKaIoIel PUPOIHOM cpene,
yMEHHE MTPOTHO3UPOBATH HEOIATONPUSITHBIC SKOJOTUYECKUE MTOCIEACTBUS TPEANPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJU4YMe Pa3BUTOTO IKOJIOTHIECKOTO MBIIIJIEHUS, YKOJTOTHIECKON KYIbTYPhI, OIBITA
JIEATETbHOCTH KOJIOTMYE€CKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMH B
MO3HABATEJIbHOW, KOMMYHUKATHBHOM M COIMATIBLHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATEIBCKOMN KYJIBTYpBI KaK CPEJCTBA B3aUMOIECHCTBUSA
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHe crenn(ruKkr OUOJIOTUH KaK HAyKH, OCO3HAHU €€ posid B JOPMHUPOBAHUHU
paloHaIbHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUH 1IEJIOCTHOTO MPECTABIEHUS 00 OKPYKarOIIeM
MHpE KaK O €IMHCTBE MPHUPO/Ibl, YeTOBEKa M 0OIIECTBA, B O3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOM LIMBUIIM3AIIMN: 00eCTIEUeHUs
HOBOT'O YPOBHS Pa3BUTHS MEIULIMHBI, CO3JaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CTIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHI YeIOBEUECTBA, IIOMCKA ITyTeH BbIX0/1a U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOsIeM U oOecriedeHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAallMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJIy4YE€HUH OMOIOTMYECKUX 3HAHUHN B 1IEJISIX MOBBIILIEHHS 001LIeH
KYJIbTYpBbI, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, KaK COCTABHOM 4acTH (D)yHKIIMOHAILHOU
TPaMOTHOCTH 00ydYaronuxcs, GopMUPyEMON MPU N3yUEHUN OMOJIOTHH,



MIOHMMaHHE CYLUTHOCTH METO0B IIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX,
CHOCOOHOCTH MCIIONIB30BATh MOTyYaeMble 3HAHUS JUIS aHAIIN3a U O0bSACHEHUS SIBJICHUN
OKPY’KaIOLIEero MUpa 1 MPOUCXOIALINX B HEM U3MEHEHUH, yMEHHUE J1€1aTh 000CHOBAHHBIE
3aKIIFOYCHUA HA OCHOBC HAYYHBIX q)aKTOB 1 UMCIOIHUXCA JAHHBIX € HCJIBIO NOJTYYCHUA
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh OMOIOTUYECKHE 3HAHUS [T PELICHHUS
Ipo0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHUEC LICHHOCTHU Haqu0171 ACATCIIbBHOCTHU, TOTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHUBUYyaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTB K HEIIPEPHIBHOMY 00pa30BaHUIO U caMO0O0OPa30BaHUIO, K
AKTUBHOMY I10JIy4€HHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBUM C )KM3HEHHBIMU
OTPEOHOCTSMH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOTo npeameTa «bruosiorush BKIIOYAKOT:
3HaYMMBbIe U1 OPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCS MEKAUCHUIUINHAPHBIE
(MeXTpeMeTHbIE) O0IIeHayYHbIE TIOHSATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KAPTHHBI MUPA
U crienu(UKy METOJI0B IO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTrus,
ABJIEHUE, NIPOLIECC, CUCTEMA, HAyYHbIN (DaKT, IPUHLIUII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCClleloBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHX), YHUBEPCAIbHbIE
yueOHbIe JeiicTBUS (MT03HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYISTHBHBIE), 00ECTIEYMBAOIINE
dbopmupoBaHne GYHKINOHATIBHON IPAaMOTHOCTH M COLIMAIbHON KOMIETEHIIUN 00yYarOLINXCs,
CIIOCOOHOCTH 00YUaIOLINXCS UCII0JIb30BAaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUSI U YHUBEpCaIbHbIE yUeOHbIe IEHCTBUS B TO3HABATEILHON U
COLIMAIbHON NTPAKTHKE.

MertarnpeaMeTHble pe3yabTaThl OCBOSHHSI TPOrpaMMbI CPETHETr0 00Iero 00pa3oBaHUs
JOJIKHBI OTpaXaTh:

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU MO3HABATEIbHBIMU J1€CTBUAMM:
1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOATENLHO (POPMYIHUPOBAThH U aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

HCII0JIB30BATh ITPU OCBOCHUU 3HAHUHI HpI/IéMI)I JJOTHYCCKOT'O MBIIIJICHUSA (aHanma,
CUHTE3a, CpaBHEHUS, KiaccuduKaiuu, 00001IeHus ), paCKPhIBATh CMBICT OMOJIOTUYECKUX
MOHSTHUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHSTUSIMHU);

OMpeNEeNATh UENH IeITeIbHOCTH, 3aJ]aBas MapaMeTpbl U KPUTEPUU UX JTIOCTHXKEHHUS,

COOTHOCHUTD PE3YJbTAThl ACATCIBbHOCTH C ITIOCTABJIICHHBIMU LCIAMU;

WCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl O0BsICHEHUS (DAKTOB U SBICHUM KUBOI
HPUPOJIBI,

CTPOUTH JIOTUYECKHUE PACCYKJI€HUsI (MHIyKTUBHBIC, JETYKTUBHBIE, 10 aHAJIOTUN),
BBIABJIATH 3aKOHOMEPHOCTH U ITIPOTHBOPEYHA B paCCMAaTPUBACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTB
BBIBO/JIBI U 3aKJTIOUCHUS;

IMPUMEHATE CXEMHO-MOACIIBHBIC CPEACTBA JJIA IMMPEACTABICHUA CYIIECTBCHHBIX CBsI3€El U
OTHOIICHHU B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKkKe MPOTHUBOPEUU Pa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH peIeHHsI MPOOIEMbI C YIETOM aHAIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpUAIBLHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTH, OIICHUBATL COOTBCTCTBUC PC3YJILTATOB LICIIAM,
OIICHUBATh PUCKH IOCJICACTBHUI IS TCIBHOCTH;

KOOPAMHUPOBATH U BBIIOIHATH pabOTy B YCIOBHSX PEIbHOT0, BUPTYaTbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX POOIIEeM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BIIA/ICTh HABBIKAMU YUEOHO-UCCIIEA0BATEIHCKON U MTPOSKTHOM JIeATEeIbHOCTH, HABBIKAMU
paspenieHus mpo0seM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITIOMCKY METOJIOB
peIIeHUs TPAKTUYECKHX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIB30BATh PA3IMYHBIC BUJIbI JESITEILHOCTH 110 MOJyYSHHIO HOBOT'O 3HAHHMSI, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUCOHBIX CUTYyAIHSIX, B TOM YHCIIE TIPU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

(hopMHUPOBATH HAYYHBIN TUIT MBIIUICHUS, BIaICTh HAYYHOU TEPMHHOIOTHEH, KITFOUEBBIMH
MOHATHUSIMH U METOIAMHU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 337]a41 B 00pa30BaTEILHON IEATEIILHOCTH
KU3HEHHBIX CHUTYAIIHsX;

BBISIBJISTH IPUIHMHHO-CIICICTBEHHBIC CBSI3H U aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh
TUIOTe3y e€ pelIeH s, HaXOIUTh apTYMEHTBI JUIs JIOKa3aTeJIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

AHAJTM3UPOBATh MOJYUYCHHBIC B XO/I€ PEUICHUS 3a]]aui Pe3yJIbTaThl, KPUTHUCCKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH ICJICHATIPABIICHHBIN MTOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHS B
PO ECCUOHATIBHYIO CPELY;

YMETh MIEPEHOCUTD 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 001acTH
KHU3HENICATCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJI€H, TIPe/IaraTh OPUTUHAIBHBIC TIOJXObI U PEIICHHS, CTABUTh
POOJIEMBI U 33J1a4H, JOITyCKAIOIIUE alTbTEPHATHBHEIC PEIICHUS.

3) pabdora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3JIMYHBIX UICTOUHUKAX HHPOPMALIUU (TEKCTe yueOHOro nocoous,
HAy4YHO-TIOMYJISIPHOM JINTEpAType, OMOIOTMUECKUX CIIOBApsX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX
6a3ax naHHbIX, B IHTEepHETE), aHATM3UPOBaTh HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HEIIPOTUBOPEYUBOCTH;

(bopMyaMpOBATh 3aIIPOCHI U IPUMEHATH pa3IMYHbIe METOIbI IIPU TIOMCKE U 0TOOpE
Ounonoruueckoit HHGoOpMau, HEOOXOIMMOM /7S BBIIIOJIHEHNS YUE€OHBIX 33/1a4;

PUOOPETATh ONBIT UCIOJIb30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEpIIEHCTBOBATH KyJIbTYPY aKTUBHOT'O HCIIOIb30BaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMATIbHYIO (hOpMYy MpeICTaBIeHHs OMOI0rHYeckor HHPOpMaLuu
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTOe);

UCIOJIb30BaTh HAYUHBIH A3bIK B KAUECTBE CPEJICTBA NP paboTe ¢ OMOJOrHUECKON
uH(pOopMaliel: IPUMEHATh XUMUYECKHe, PU3NYECKUEe U MaTeMaTHUYEeCKHe 3HAKU U CUMBOJIBI,
bopmyIibl, a0OpeBHaTypy, HOMEHKJIATYpy, UCIOIb30BATh M MPE0OpPa30BbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HaBbIKaMM PAcllO3HaBaHMA U 3aILUThI HHPOpMaIuu, HHPOPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OB.Haz]e}me YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:
1) oOmenue:

OCYIICCTBIIATD KOMMYHHKAIIUNU BO BCEX C(l)ean KN3HH, AKTUBHO Y4aCTBOBATb B JHUAJIOTC
WM TUCKYCCHH TI0 CYIIECTBY 00CYKIaeMoi TeMbl (YMEHHUE 3a7]aBaTh BOIIPOCHI, BRICKA3bIBATh
CYXJICHUSI OTHOCUTEIFHO BBIITOJHEHHS TIPE/IaraeéMoi 3a]1auu, YIUTHIBATh HHTEPECHI U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrno3HaBaTh HeBepOaJibHbIE Cpe/icTBa OOLICHUS, TOHUMATh 3HAU€HHE COLIMATbHBIX
3HAKOB, MPEANOCHIIOK BO3SHUKHOBEHHSI KOH(DIUKTHBIX CUTYaIlUH, YMETh CMATYaTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CITIOCOOAMHU OOIIEHUS U B3aUMOJICHCTBHUS, TOHUMATh HAMEPEHUS
JIPYTHX JIIOJIeH, IPOSBIATH YBAXKUTEIILHOE OTHOILIIEHHE K COOECeTHUKY U B KOPPEKTHOH opme
(bopMyIIMPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3bIKOBBIX
CPEJICTB.

2) coBMecTHasi 1eATEJIbHOCTD:

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHUyalIbHON paboThI IPU
peleHn: OHOIOTUYECKOH MPOOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHUS TPYIIITIOBBIX
(dbopM B3aMMOAEHUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX IEHCTBUN C YIETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;

MIPUHUMATD LIE€JIH COBMECTHOMU J€SITEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JecTBUSA IO €€ JOCTHXKEHUIO: COCTABIAT IJIaH JEHCTBUH, paclpeaeiaTh PO ¢ yUETOM
MHEHHI yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJa U KAXKJIOTO yYaCTHUKA KOMaH/Ibl B OOIIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularath HOBbIE IPOEKTHI, OLEHUBATh UAEU C TO3ULMM HOBU3HbI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJJCHUE B PA3JIMUHBIX CUTYalLUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

OgBjajieHUe YHUBEPCAJIbHBIMHI PEryJsiTHBHBIMU 1€CTBUAMM:
1) camoopranuzanms:

WCIIOIh30BaTh OMOJIOTHYECKUE 3HAHUS JIJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B
JKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 1IEJIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEMCTBUSIX U MOCTYIIKAX 110 OTHOILLIEHUIO K )KMBOU MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPY’KaIOIIIHX;

CaMOCTOSITENTLHO OCYIIECTBIISITh IO3HABATEIBHYIO JESTEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BATEIHHOM EATETLHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSATENILHO COCTABJIATH TUIAH PEHICHUs TPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;

paciupsaTh paMKH y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MTUPOKOU IPYIUIIMH B Pa3HBIX

00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CUTYallUAM, BHOCUTb KOPPEKTUBEI B JCATCIbHOCTDL, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaACTh HaBBIKAMH MMO3HAaBATEIILHON pe(bneKcm/I KaK OCO3HaHUs COBEPIIACMBbIX )ICI\/'ICTBI/II\/’I
1 MBICJIUTCIIBHBIX TPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMbI peq)nelccym
JUTSL OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMCTh OLICHUBATL PUCKU U CBOCBPECMCHHO NPUHUMATDL PCHICHUA 110 UX CHUKCHUTO,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;



3) npuHsATHE ce0s M APYIUX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yIbTaTOB AESTEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHHs porpammbl COO mo 6uosoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue aias yueOHoro npeamera «bruonorusy HayyHble 3HaHUS, YMEHUS U
CHOCOOBI ACWCTBUI 110 OCBOGHUIO, UHTEPIIPETAIMM U MPEOOPa30BaHUIO 3HAHU, BUIIBI
JEeSITEIBHOCTH 110 MTOJYyYSHHIO HOBOI'O 3HAHMSI ¥ IPUMEHEHUIO 3HAaHUH B PA3JIMYHBIX Y4EOHBIX
CUTYallUsX, a TAKXKE B peabHbIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHbI [0 rogaM 00yUeHHUSL.

[TpenmeTrHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce 10IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTHH B CUCTEME HAYUYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA U
HaY4YHOI'O MUPOBO33pPEHMS, O BKJIa/Ie POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEIIOBEKA JUISI PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUe OMOIOTHYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKa,
OpraHu3M, MeTabosu3M (0OOMEH BEIEeCTB U MPEBPAIICHUE YHEPTHH ), TOMEOCTa3
(camoperysus), ypoBHEBasi OpraHU3alHsl )KUBBIX CUCTEM, CAMOBOCIIPOM3BEACHUE
(penpoTyKIHsi), HACIEACTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yYMEHHUE U3J1aratb OMOJIOTHYECKUE TeOpUH (KJIETOYHAsl, XPOMOCOMHAs1, MyTallUOHHAs,
LEHTpaJIbHas 10rMa MOJIEKYJIsIpHOI Ononorun), 3akous! (I'. Mennens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 eHTpax MHOT0oOpa3us U MPOUCXOXKJIEHHsI Ky IbTypHbIX pacteHuit H. 1.
Bagunosa), onpenensTh rpaHUIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIaIETh METO/IaMU HAyYHOT'O MTO3HAHUS B OMOJIOTUU: HA0JII0ICHUE U OIICAaHUE
KUBBIX CUCTEM, TPOIIECCOB U SIBICHUH, OpraHN3aIUsl B IPOBEICHUE OMOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHHE TMITOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXAY HCCIelyeMbIMU
BEJIMYMHAMH, 0OBSCHEHHE TIOJTYYCHHBIX PE3yJIbTaTOB, HCIIOIB30BAHHBIX HAYYHBIX TIOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIISTH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BELIeCTB U
NIPEBpAICHHS YHEPTHH B KJIETKE, (POTOCHHTE3A, TUTACTHYECKOTO U DJHEPTETHUECKOT0 0OMeHa,
XeMOCHHTE3a, MUT03a, Mei103a, OIJI0A0TBOPEHUS, Pa3MHOKEHHS, MHANBUIYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHUE NPUMEHATH MOTy4YeHHbIE 3HAHUS [T 00BSICHEHUS! OMOJIOTHUECKUX POIIECCOB U
SIBTICHUM, JIJISl IPUHSATHS TPAKTUIECKUAX PEIICHHUH B TIOBCEHEBHOM KHU3HHU C IIEITBI0 00ECTICUCHNUS
0€30I1aCHOCTH CBOETO 3/I0POBbS U 37J0POBbsI OKPYKAIOIIUX JIFOAEH, COOMIOACHUS HOPM
IpaMOTHOTO TTOBEJICHHS B OKPY KaIOIIeH IPUPOIHOH cpefie, MOHNMaHNe He00X0AUMOCTH
UCIIOJIb30BAaHUS IOCTUKEHUH COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOT U ISl pallHOHAIEHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHE pelaTh 3JeMEeHTapHble TeHETUYECKHE 33/Jaul Ha MOHO- U AUTHOPHIHOE
CKpEIMBaHKe, CIICTUICHHOE HACIIEIOBAaHUE, COCTABIISATh CXEMbl MOHOTHOPHTHOTO CKPEITHBAHUS
JUIS IpeJICKa3aHMsl HAaClIeI0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH Ja00paTOPHbIE U IMPAaKTUYECKUE paboThl, COOII0AATh paBUila pU
paboTe ¢ y4eOHbBIM U 1a0opaTOpHBIM 000pYI0BAHUEM;



yMEHHE KPUTUYECKHU OLIEHUBATh U HHTEPIPETUPOBATH HH(HOPMALINIO OMOJIOTHYECKOTO
COJIepaHusl, BKIIIOYAIOUTYIO TICEBIOHAYYHBIE 3HAHUS U3 PA3JIMUHBIX HCTOYHUKOB (Cpe/icTBa
MaccoBoi HHGOpPMaIUU, HAYYHO-TIOMYJIIPHBIE MAaTEpUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE cO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COO0IIEeHNUsI, 000011as
OMOJOTUYECKYI0 HH(OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIh30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[TpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce 10IKHbBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTHH B CUCTEME HAYUYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA U
HaY4YHOI'O MUPOBO33pPEHMS, O BKJIa/Ie POCCUHCKUX U 3apyOEkKHbIX yUEHBIX-OMOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEIIOBEKA JUISI PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOIOTNYECKUX TEPMUHOB U MTOHATHUI: BU],

MO IS, TeHO(MOH]T, SBOJIOIHS, IBIDKYIIUE CHITBI ((haKTOPBI) SBOIOLNH,
IPUCIOCOOIEHHOCTh OPraHU3MOB, BUA000Pa30BaHHE, FIKOJOTHUECKUE (PAKTOPBI, IKOCUCTEMA,
IPOAYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI, LIETIH TUTaHUs, SKOJIOrHYecKas UpamMuaa,
ouoreoreHo03, onocdepa;

yMEHHE U3j1araTb Onosioruyeckue Teopuu (3BosronnonHas reopus Y. JlapBuna,
CHUHTETHYECKasi TEOPHUs HBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrsa K. M.
bapa, yepenoBanus rinaBHbIX HarpaBieHul u myteil 3somtonuu A. H. CeBepriosa, yueHus o
6uochepe B. . Bepnasackoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIJICTh METOAAMU HAYYHOTO ITO3HAHMS B OMOJIOTHUN: HAOIIOIEHUE U OITMCAHNE
KHUBBIX CUCTEM, IPOLIECCOB U SIBIECHUI, OpraHn3aIus U MpoBeIeHuEe OUOIOIrMYECKOTO
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3b], BBISBIEHNE 3aBUCUMOCTH MEXY HUCCIEAYEMbIMU
BEJIMYMHAMH, 00BSICHEHHE TIOJTYUYEHHBIX pPe3yJIbTaTOB, UCIIOIb30BaHHBIX HAYUYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3yIbTAaTOB;

YMEHUE BBIACTATH CYIIECTBEHHbIE IPU3HAKU CTPOECHUS ONOJIOTUYECKUX OOBEKTOB:
BU/JIOB, MOMYJISLUI, TPOYLIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOr€0L€HO30B U HIKOCUCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEICTBEHHON U3MEHUYMBOCTH, €CTECTBEHHOT'O 0TOOPA,
BUJI000pa30BaHus, IPUCIIOCOOIIEHHOCTH OPTraHU3MOB, IEHCTBUS IKOJIOTHYECKUX (DAaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MIOTOKA YJHEPTHH B YKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUUYECKUX IIUKIJIOB B
ouocdepe;

yMEHHE NPUMEHSTH MOTYUYEHHbIE 3HAHUS JJIs1 O0BSICHEHHS] OMOJIOTHYECKUX ITPOLIECCOB U
SIBJICHUM, 17151 IPUHATUS MPAKTUUYECKUX PEILICHUH B TOBCEAHEBHOM XKHU3HU C 1IENIbI0 00eCTIeYeHUs
0€30I1aCHOCTH CBOETO 3/I0POBbsS U 3[J0POBbsl OKPYKAIOIINX JIFOAEH, COOIIOACHUS HOPM
IPaMOTHOTO MOBEJICHHS B OKpY’KaIOIIel IPUPOAHO cpeie, MOHUMaHNe He00X0AUMOCTH
MCIIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOM OMOJIOTUY AJIs PAllOHAILHOTO
IPUPOIONOIB30BAHUS;

yMEHHE pelIaTh AJIeMeHTapHble ONOJIOrHYeCKUe 3ajau, COCTaBISATh CXEMBI ITEpeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMaxX (1IeTH MUTaHUs);

YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MPaKTHUECKHUe paboThl, COOJII0IaTh IpaBUiia pU
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYI0OBAHUEM;

yMEHHE KPUTUYECKHU OLIEHWBATh U HHTEPIPETUPOBATH HH(HOPMALINIO OMOJIOTHYECKOTO
COJIEpKaHus, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PAa3INYHBIX HCTOUHUKOB (CpeacTBa
MaccoBO HHGOpMaIUH, HAyYHO-TIOYJIIPHBIE MaTepuabl), paccCMaTpuBaTh ri1o0aIbHbIE
HKOJIOTHYECKHUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;



YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIE COOOIICHUS, 00001ast
OMOJOTUYECKYI0 HH(DOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIh30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaunmeHnoBaHue pa3ie/ioB U TeM KosmmuecTo yacos JuieKTpOHHbIE (U pOBbIE)
MporpamMmal Bcero K/p I/p,a/p o0pa3oBaTe/ibHbIE PeCYpPChI
1 Buonorus kak Hayka 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTEMBI M MX OpraHu3aIlHs] 4 1 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAaB U CTPOCHHUE KIICTKU 18 2 bubmmoreka L{OK https://m.edso0.ru/7f41c292
4 JKusHenesTenbHOCTh KIETKH 9 1 bubmmorexa I{OK https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXEHHE U HHIUBUIYAIbHOE PA3BUTHE 11 9 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
5 HacnencTBeHHOCTD U H3MEHYMBOCTD 20 4 bubaunoreka I{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexuis OpraHu3moB. OCHOBI 4 bubmumoreka [{OK https://m.edso0.ru/7f41¢292
OMOTEXHOJIOTHU
6 Pe3epBHOE Bpemst 1 bubmmoreka L{OK https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
11 KITACC
Ne ni/m HaunmMeHoBaHMe pa3/ie/ioB U TeM Kosmmuectso yacos DJIeKTpPOHHbIe (LM (ppOBbIE)
NpOorpamMmal Bcero K/p I/p,a/p o0pa3oBaTe/ibHbIE pecypcChl
1 DBOJIOIMOHHAS OMOJIOTHS 19 [[Bubmmorexa ITOK https://m.edsoo.ru/7f41cc74]]
2 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 16 [[BubmuoTeka LIOK https://m.edsoo.ru/7f41cc74]]
3emuite.
3 OpranuaMbI H OKPYXAIOMAs CPEIA. 12 [[BubmmoTeka LIOK https://m.edsoo.ru/7f41cc74]]
4 CoOBIIECTBA H YKONTOTHHECKHE CHCTEMDL. 16 [[bubmroTexa LTOK https://m.edsoo.ru/7f41cc74]]
5 Peseperoe BpeMs 5 [[bubmroTexa ITOK https://m.edsoo.ru/7f41lcc74]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
New/m Tema ypoka Koanuecrso yacos Hara JIeKTPOHHBbIE HU(POBHIE Hom.
Bcero  kx/p  n/p,ia/p o0pa3oBaTe/bHBIE pecypc uHpo
bubnmnoreka HOK
1 Eﬁ;iI[EH Bbuosorus kak nayka(). buonorus B cucreme 1 hitps://m.e dscﬂJ.ru /8636122 1 1
https://m.eds00.ru/863e6322
2 PA3/IEJI 7KuBble cucTeMbl M UX opranu3anusi(4). 1 §2
OO0beKT u3yueHus: OMOJIOTUH.
3 Metoapl HAYYHOTO IMO3HAHUS B OMOJIOTHH. 1 §3
buosiornyeckue cucreMbl U UX CBOMCTBA. §4
4 IIpakTnyeckas padora 1 «Mcnonb3oBanue 1 1
Pa3JIMYHBIX METO/I0B NP U3YyYeHUH OUOTOTHYECKHX
00beKTOB» «MexaHU3Mbl CAMOPETYJISALIUN
5 KonTpouabnas padora 1. «buonorus kak Hayka. JKuBbie 1 1
CUCTEMBI M UX OpTaHU3aLMs»
PA3/IEJI Xumu4vecknii cocTaB U CTPOECHHE §5
6 kjaeTku(18). OcoOeHHOCTH XUMHUYECKOTO COCTaBa 1
KIIETKH.
7 Bona u ee ponb B JKU3HEAEATEIBHOCTH KIIETKH. 1 § 6
8 MuHepanbpHble BELIECTBA U UX POJIb B KIIETKE. 1 § 6
9 JIMnuapl ¥ UX poJib B AKU3HEAESITEIbHOCTH KIETKH. 1 §7
10 VYrieBobl M UX POJIb B )KUZHEAESATEIbHOCTH KIIETKH. 1 § 8
11 CtpoeHue u QyHKIMH OEJIKOB. 1 §9 §10
DepMEHTHI U UX POJIb B PETYIISIIIUU IPOLECCOB § 11
12 xu3HenesTensHoct. JI/p Nel «DepmenTaTuBHOE 1
paclieryieHre nepoKcuia BoJ0poa B KJIIETKAX JINCTHEB
pacTeHuiD)
13 HyxnenHoBbIE KHCTIOTHI M UX POJIb B 1 1 § 12

KHU3HCACATCIIbHOCTH KIICTKH.



https://m.edsoo.ru/863e6122

14 AT® u apyrue opraHu4ecKue COCTMHECHHS KIICTKH. 1 § 13
15 O0600manmui ypox Mo TeMe « XUMUIEeCKHHA 1
OpraHu3aIusl KIETKID)
16 Metoapl rtutosioruu. Kierounast Teopus. 1 §15
17 Crpoenue kietkn. Kierounas memOpana. [lurornnaszma. § 16
18 Crtpoenue kietkn. Pudocomsr. SAnpo. DIIC. Knerounsrii 1 § 17
LEHTP.
19 Crpoenue kietku. Bakyonu. Kommnekce [Nombmxu. 1 § 18
JInzocomsel.
20 Crpoenue knetku. Mutoxonapuu. [lnactuasl. 1 § 19
Opranowubl nBmxkeHus. KietouHnble BKIIOYEHHUS.
21 Oco0eHHOCTH CTPOSHUH MPOKAPUOTOB U DYKAPUOTOB. 1 § 20
22 JI/p Ne2 «Ctpoenue pacTUTENbHOM, )KUBOTHOH U 1
IpUOHOI KIIETOK»
23 Hexnerounsie ¢hopmbl sxu3an. Bupycel u 6akreprodary. 1 § 14
Bupyc CII1/la
24 O6o6marmuit ypok o Teme «CTpoeHne KIETKN 1
o5 PA3JIEJI KuznenesiteabHOCTh KiaeTkn(9). OOMeH 1 § 21
BEIIIECTB M MPEBpAIICHUE SHEPTHH B KIIETKE.
26 OHepreTUyecKuii 0OMeH. 1 § 22
27 [lutaHue KIETKH. 1 § 23
28 ABToTpohHOE nmuTanue. POoTOCUHTES. 1 § 23
29 ABTOTpO(hHOE MUTaHUE. XEMOCUHTE3. 1 § 23
30 buocunTes 6enka. ['enetnueckuii kon. TpaHCKpHIIIIHSL. 1 § 24
31 buocunTtes 6enka. Tpancusiius. Perenne 3amad. 1 § 24
32 Perynsiiust TpaHCKpUIIUY U TPAHCIISALAY B KJIETKE U 1 § 25
OpraHu3Me.
33 KonTtponbHas padora no Teme «Knetka»
34 PA3/IEJI Pa3MHOXkeHMe 1 HHAUBHAYATbHOE Pa3BUTHE 1 § 26

opranu3moB(11). )KuzHeHHBIN [IUKIT KIETKH.




Muto3. AmMutos. JlabopatopHas pabora Ne 3. 1 § 26
35 «Habmoienre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa 0,5
JyKa Ha TOTOBBIX MUKpPOIIpEnapaTaxy.
36 Meiio3. 1 § 27
37 DopMbI pa3MHOKEHUsT Opranu3MoB. becmonoe 1 §
pa3MHOKEHHE.
38 ®opmbl pa3MHOKEHHST opranu3MoB. [losoBoe 1 §
pPa3MHOXCHHE.
PasBurtne monoBeix kietok. JlaboparopHas padora Ne 4. 1 §
39 «/I3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX 0,5
MUKpOTIpEnaparax.
40 Omto1oTBOpEHHE. 1 §
41 OHTOreHe3 — MHAUBUAYATbHOE Pa3BUTHE OpPraHU3Ma. 1 §
42 NuauBuayanbHOE pa3BUTHE. DMOPHOHAIBHBIN MEPUO/I. 1 §
43 NuauBuayanbHoe pa3Buthe. [locTaMOproHaNbHbII 1 §
TIEPHOI.
44 O6o0matomuii ypok mo teme «PazMHOXeHue u 1 §
WHAUBUAYAIbHOE PA3BUTHE OpPTraHU3May
45 PA3JIEJI HacieacTBeHHOCTh M H3MEHYHBOCTD 1 §
opranu3mon(20). Vcropus pa3BUTHS T€HETHUKH..
3aKOHOMEPHOCTH Hacjen0BaHus. MoHOrnuopuHoe 1 §
46 CKpellrBaHue. 3aKOH JOMUHUPOBAHUA. 3aKOH
pacIierieHus.
47 MHoskecTBEeHHbIE ajlieln. AHATU3UPYIOIIee 1 §
ckpemmmBanue. HemoiHoe TOMHUHUPOBAHHE.
48 Pemenne reneTnueckux 3agad. 1 §
49 JurnbpumHoe cKpemmBanue. 3aK0OH HE3aBUCHMOTO 1 §
HACJICIOBaHUSI PU3HAKOB.
50 Pemenue 3amay o teme «lurubpuaHoe ckpemmuBanue» | 1 §

JlaboparopHas padota Ne 5. «M3yueHue pe3ynbTaToB




MOHOTHOPHAHOTO U TUTHOPUAHOTO CKPEIIUBAHUS Y
Jp030(QHITBI HA TOTOBBIX MHKPOIpErapaTaxy.

51 XpOoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. 1 0,5 §
52 BsaumoneiicTBre HeayUIebHBIX TEHOB. 1 §
53 ['eHeTr4ecKoe onpeaesieHre moJa. 1 §
54 HacnenoBanue npu3HakoB, CIETIJICHHBIX C MTOJIOM. 1 §
55 N3meHnunBOCTH, €€ popMbl. MoaudukarmonHas 1 §

U3MEHYHUBOCTD.

Jlabopatopnast pabota Ne 6. «3yuenue 1 §
56 MOAU(PUKAITMOHHOW W3MEHYMBOCTH, IIOCTPOCHHE

BapHAIlMOHHOTO PsijIa U BApUAIIMOHHON KPUBOI.

HacneacrBenHas H3MEHYNBOCTE. 3aKOH §
S7 TOMOJIOTUYECKHUX PSAJIOB HACJIEICTBEHHOM 1 1

W3MEHYHUBOCTH.
58 Buasl myTarnuii. 1 §

[Tpuuunsl myTanuii. Jlaboparopuas paborta Ne 7. 1 §
59 «AHanmu3 MyTalui y 1po30(uisl Ha TOTOBBIX

MUKpOTIpenaparax».
60 MeTtoap! ncciaeqoBaHus TeHETUKH YeIOBEKA. 1 0,5 §
61 ['eneTuka u 310pOBbE. 1 §

[IpoGnembl reHeTHUECKON O€30IacCHOCTH. 1 §
62 [Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIN3

POJIOCIIOBHBIX YEJIOBEKAY.
63 O6o0matomuii ypok mo teme «HaciencTtBeHHOCTh 1 1 1

U3MEHUYHUBOCTDY.
64 PA3/IEJI Cenexknusi oprann3mon. OCHOBBI 1

0uoTexHoJ10rum(4). OCHOBBI CEJNEKIHNHU KAK HAYKH
65 MeToibl CeNneKIun PacTeHH, )KUBOTHBIX 1 1

MHUKPOOPTaHU3MOB.
66 CoOBpEMEHHOE COCTOSIHHE M ITEPCIICKTHUBBI 1




OMOTEXHOJIOTHH.
O6o6marmuii ypok mo teme: «Cenekius OpraHu3MOB.

67 OcHOBBI OMOTEXHOJIOTHI. .
68 Pe3epBHOe Bpemsi - 1 1
11 KJIACC
KoanvecTso yacos Hara DJIeKTpOHHbIe HU(POBBIE Hom.
Nen/m | Tema ypoxa Bcero K/p r[/p,,]]/p 06pa30BaTeJ1bele pecypc I/IH(])O
1 Tema 1. IBosonuonHas 6mosorust — 19 yacon 1 [[bubmuorexa [JOK
DBOJIIOIUSA U METOJIbI €€ H3YUYCHHUSI. https://m.edso0.ru/863ea20e]]
. [[bubmuoTeka [IOK
2 Ucropus pa3BuTus npeactaBieHuil 00 3BOIOLNN 3 https://m.eds00.ru/863e9570]] §
Bun: kputepun u crpykrypa. JlaboparopHas pabora Ne [[BuGmmorexa [IOK §
3 1 «CpaBHeHME BHIOB IO MOP(HOIOTHUECKOMY 2 1 https://m.edsoo.ru/863e9c1e]]
KPUTEPHUIO» ps-/im. '
4 [Tonmynauus kak 3IeMEeHTapHas €AUHULIA BUIA U 1 [[BubmmoTrexa [IOK
IBOJTIOIUH. https://m.edso0.ru/863e99c6]]
) JIBrokytue cuibl (3IeMeHTapHbIe PaKTOPHI) SBOMIONUN | 2 L&f&éﬁ?ﬁ;gg(ﬁg}&seg dad]]
. bubnmnorexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 2 i[1[ttps: J/m.e dsocilru 186369ed0]]
Pe3ynbTarsl 9BOMIOIUHN: TPUCTIOCOOTICHHOCTD [[Bubmmorexa [IOK
F OpraHu3MoB u Bujo0o0OpazoBanue. JlaboparopHas padboTa 3 1 https://m.edso0.ru/863e9fde]]
Ne 2 «Onucanne npucrnocoOIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
[[bubmuoTexa [IOK
8 HanpaBiieHus ¥ yTH MaKpOIBOJTFOIHH 3 https://m.edso0.ru/863e9c1e]]
9 HeoOpaTuMoCTh 3BOJTIOINH 1
10 O0600mmamuil ypok mo TeMe « IBOTIOIUOHHAS 1
Oouosiorus



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

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3eMJie

11 —16 yacoB
HcTopus >xu3HM Ha 3emiie U METOAbI €€ U3yUeHUs
12 ['unoTe3bl MPOUCXOXKACHUS KU3HU HA 3emiie [[BabmzoTexa LIOK
https://m.edsoo.ru/863ea5a6]]
13 Pa3BuTHe %u3Hu Ha 3emiie [0 3pam U Neproam [[bubmmorexa [IOK
https://m.edsoo.ru/863eabbe]]
OCHOBHBIE Tarbl YIBOJIOIUNA PACTUTEIHHOTO U [[BubmmoTrexa [IOK
14 XKHUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 https://m.edso0.ru/863ea8bc]]
«/3y4eHune ucKonaeMbIX OCTaTKOB PACTEHUHN U
YKUBOTHBIX B KOJUICKITHSIX)
15 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa [[Bubmorexa [IOK
https://m.edsoo.ru/863ea48e]]
16 DBouTolns Yea0BeKa (aHTponorenes). Mecto 4yeaoBeka [[bubmuorexa [JOK
B CHCTEME OPraHMYECKOr0 MHUpA. https://m.edsoo.ru/863eac2c]]
17 JIBrkyuue cuisbl (pakTopbl) aHTPONIOTreHe3a %&?&éﬁ?niggg(ﬂ%};%ea da4]]
18 OcCHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA
19 YenoBeueckue pachl ¥ MPUPOIAHBIC aIallTAI[UN YeTOBeKa [[Bubmmorexa [IOK
https://m.edso0.ru/863eaea?]]
20 O600menue o Teme « Bo3HUKHOBEHHUE U pa3BUTHE
JKU3HU Ha 3emiie»
Tema 3. Opranusmsbl H OKpy:kaomas cpeaa — 12
21 4yacos
DKoJorus Kak HayKa
[[bubmuoTexa [IOK
22 Cpener oduams https://m.edsoo.ru/863eafec]]
Dxonorudeckue GpakTopsl. AOroTH4eckue PakTophl. [[bubmuoTeka [IOK
93 JlabopatopHuas pabota Ne 3. «Mopdossornueckue https://m.edsoo.ru/863eb10e]]

O0COOCHHOCTH PaCTEHUI U3 pa3HBIX MECT OOUTAHHUSI.
JlabopaTtopHnas pabota Ne 4. «BnusiHre cBeTa Ha POCT U



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Pa3BUTHEC YEPCHKOB KOJICyCay

bu6mumoreka [IOK
24 buotnicciue paxrope: 3 Https://m.edsooL.Iru/863eb348]]
DKOJIOTUYECKHE XaPaKTEPUCTUKH TOITYIISIIUH.
25 [Ipaxtuueckas padora Ne 2 «IToacuér mioTHOCTH 2
HOITYJISIIIUI pa3HbIX BUJOB PACTCHHI
Tema 4. Cool0miecTBa U 3K0JIOTHYECKHE CUCTEMbI — [[bubmuoTexa [JOK
26 yacoB — 16 yacoB https://m.edsoo.ru/863eb46a]]
Coo011ecTBa OpraHM3MoOB — OMOIIEHO3 1
27 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 2 Htlt;é(;;?nozgggcﬁg}é 63eb46a]]
28 OCHOBHBIE TIOKA3aTENN HIKOCUCTEMBI. DKOJIOTHYECKUE 4 [[bubmuorexa [JOK
nupamuibl. CBoiicTBa skocucteM. Cykieccus https://m.edso0.ru/863eb5fa]]
29 [Ipupoanblie 3x0cHCTEMBI 2
30 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
31 buocdepa — rnobanpHas skocucTeMa 3eMiTH 2 L&f&éﬁ?ﬂiggg(ﬂg/%%ebb%]]
32 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHocheps 2 r[][t}t;;?;?nigigcﬂgg%eb d16]]
33 UenosedecTBo B Onochepe 3emin 1
34 CocymiecTBOBaHHE MPUPOJIBI U YETIOBEYECTBA 1 [[BH6_HHOTeKa 1OK
https://m.edsoo.ru/863ebale]]
35 PesepsHblil ypok. O6001enne Temsl «Coob1iecTsa u 5

OKOJIOTHYCCKHUE CUCTCMbD)



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

1. buonorusa. 10 — 11 xnacc. bazoBblil ypoBeHb. ABTOp(b1): Ilaceunnk B. B.,
Kamenckuii A. A., Py6uios A. M. u ap. /Ilox pen. [Taceunuka B. B. Jlunus YMK:
VYMK "JIunms xu3an'. B. B. [laceunnk, 10 k.

2. buonorus. 10 k. Yrinyonéunsiit ypoBenb. ABTop(bl): Ilon pen. [Taceunuka B.
B. Jluans YMK: YMK "JIuaus xxu3au". B. B. Ilaceunuk, 10 k1.

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

[MUDPOBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPCBI CETU
NMHTEPHET

1. buonorus 10-11 knacc - Poccuiickast anekTponHas mkoia (resh.edu/ru)

2. buosornueckuii cnpaBoyHUK OH-1aiH http://www.bioword.narod.ru/

3. Buneoypoku. Uarepnerypok. 10-11 k.

4. Buneoypoxku - http:// www. youtube.com/

5. Cnam I'MA: Pemy EI'D - http://bio-oge.sdamgia.ru/

6. Cnam ['MA: Pemry BIIP - 6uonorus, 11 knacc

7. https://content.edsoo.ru/lab/ BupTyaibhbie 1a00paTopHbie U TPAKTUYECKUE

paboThI Ha YTIIIyOJICHHOM YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUsI.
8. bubmoreka [{OP
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