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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEIEIICHHS
MOJIX0A0B K (popMupOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbable nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH WENEH, COJepKaHMUS,
pe3ynbpTaToB 00y4deHUss U TPeOOBaHMH K YPOBHIO NMOATOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00
Oo0mHMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TaKkKe MOJIOKEHUS O crienu(uke OMOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEIEIICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue o EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS M pa3BUTUs OOyJaromuxcsi cperncrBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbFHOE MPEIMETHOE COJIEpPKAHHUE, €ro CTPYKTYpY, pacupeiesieHHe I10
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs] y4eOHOTo marepuana ¢
YU€TOM MEXIPEAMETHBIX W BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTUKA 00pa3oBaTEeNLHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarONINXCS.

B mporpaMme 1o OHOJIOTHHM TaKKe YYUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOy4deHHsS B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JEATEIHLHOCTH/YIEOHBIX NEUCTBUI 00yJaIOmUXCs 10
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHUU Ouosioruu, Onarojapss 4eMmy B HeW MNpocMaTpuBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHMYHOCTH, SKOJOTHYECKOrO  MBIIUICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYKarouei
npupoaHoit cpezne. llosTomy Hapsigy ¢ u3ydeHHeM OOLIEOMONIOTHMYECKUX TEOPHM, a Takxke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HaHWUN B IOBCETHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YUcie: TPOUIaKTUKH
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YElOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBaHHUS DKOJIOTUYECKHU IIETIECO00pPA3HOTO MOBEACHHS B OKPY)KAIOIIEeH MPUPOHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX H
WCKYCCTBEHHBIX IKOCHCTEM. YCHUJICHHE BHUMAaHUS K MPUKIAAHOW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «bUonOrHs» MPOAUKTOBAHO HEOOXOIUMOCTBIO 00ECIIEUeHHs YCIOBUM UIsl pElIeHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIMOCOOHOCTH aganTHPOBATHCA K H3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMupoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAyYHOW KapTUHE MHPa,
pacmupsieT 1 0060011aeT 3HAHUS O KUBOUW MPUPOJIE, €€ OTINUNTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii W DHBOIIOLUHU, CO3MAET YCIOBHUS Ui MO3HAHUS 3aKOHOB >XHUBOH TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHATBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHoro obpasza
KHU3HH, IKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHS UMEET TaKXkKe JJs pPElIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 33[a4u CpelHEero oouiero oOpa3oBanus, conuann3anun odyqaromuxcs. M3ydyenue



ouosorun oOecrieynBaeT yCIIOBUS TSt (dopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CIHOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TOJI0KEHUS O MpeIHa3HAYCHUH Y4eOHOTO
npenMera «buonorus» COCTaBWIM OCHOBY Ul OHIpPENENEHUS IMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OTt0op conepxkanust yueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3UIHNA KyJIbTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECs AOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMBIC i1 (popMUpOBaHUS OOMIEH KyIbTYpBI, OTPEACISIONINE
a/IeKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXaloulell NpHpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW >KU3HU U MPAKTHUECKOU aesTenbHocTH. Oco00e MeCTO B 3TOM CHCTEME 3HAHUMU
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CHOCOOCTBYIOIIMX I'YMaHU3allMU OHOJIOrMYECKOro 00pa3oBaHHUsL.

CrpykTypupoBaHUE coOJiepKaHusl y4eOHOro Marepuaiga B IporpamMme Mo OuoJIoTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W SBOJIONMHM. B CcOOTBETCTBMM C 3TUM B
CTpYKType ydueOHOTo npeamera «buonorus» BbleneHbI CIEAYIOUIUE COAep)KaTeIbHbIE JIMHUU:
«buonorus xkak Hayka. MeTo/pl HayuHOTO TO3HaHUs», «KieTka kak Ouojiorndyeckas cCucTeMay,
«Opranusm Kak 6uosnoruyeckas cucteMa», «CucremMa ¥ MHOrooOpa3zue OpraHu4ecKoro Mupay,
«OBOJIIOLIHA KUBOH MPUPOIBI», « IKOCUCTEMBI M PUCYILUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHAJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3sHOro paHra u MpHOOpPETEeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUU B
OTHOILIEHUH 0OBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Leiau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOY4alOIIMMHUCA CHUCTEMbl 3HAHMM O OHOJIOTUYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOCHHUH, MHOIo0Opa3sMM M OCOOEHHOCTSAX >KHMBBIX CHCTEM Ppa3HOTO YPOBHS OpraHU3alUH,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpolecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMH HAyYHBIX B3IJISJIOB,
U U IOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydaroummxcsi oOmeld KyabTypbl, (QYHKIHMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U OMBITA, OJYYEHHBIX MPU U3yUYCHUU OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHHE OMOJIOTHYECKHUX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCIIMTaHUE YOESKIEHHOCTH B BO3MOXKHOCTHU TO3HAHUS YEJIOBEKOM KHBOW MPHPOJIBI,
HE00X0AMMOCTH OepeXHOTO OTHOLIEHUS K Hel, COOII0IEHU] ITUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEAHEBHOM JKM3HU JUIA OLECHKH
MOCIIE/ICTBUI CBOCH JEATENBHOCTH 1O OTHOIICHUIO K OKpYXKarolled cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUITAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero odpasoBanusi «buosnorusy, ulydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS O0SM3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jst u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpeIHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 YacoB: B 10 KJacce — 34 yaca (1 yac B HEJICITIO).



COAEPXAHUE OBYUYEHUA

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETHKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAyYHOUH KapTHHBI Mupa. CucTeMa OMOIOTUYECKUX HayK.

MeTo bl T03HAHUS KUBOM MPUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJIacCU(pUKaIus, MOJIEIUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «Mcnonb3oBaHue pa3IUYHBIX METOJOB IPU H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl U MX OPraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHusi Ouosioruu. OTIuune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OWocucTeM H HX pa3HOOOpa3ue. YPOBHHM OpraHU3alMH OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBI.

JdemoHncTpauuu:

Tabmuupr 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOECHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbI€ BEILIECTBA.

@yHKIMU BOJbl M MHUHEpAIbHBIX BeUIECTB B KieTke. llomnep:kaHue ocMOTHYECKOIO
OanaHca.

benku. CoctaB u ctpoenue 0enkoB. AMHHOKHUCIOTH — MOHOMEpPHI OekoB. HezameHnnumebie
U 3aMEHHMbIE aMHHOKUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMHU OETKOB.

®epMmeHTbl — OHonoruyeckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocTth. Kodepmentsl. Butamunbl.  Ominuus  (EepMEHTOB  OT
HEOPraHMYECKHUX KaTaIn3aTOPOB.

VYraeBoJipl: MOHOCaXapu/Isl (III0K03a, pubo3a 1 J1e30KCHpu003a), AucaxapHibl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJMKOTeH, IeJUloj03a). buonoruueckue ¢GyHKIUU
YIJIEBOJIOB.

Junuapl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue Qpynkuuu nununoB. CpaBHEHHE YrIeBOJOB, OSIKOB U JMIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: /IHK n PHK. Hykieotuasl — MOHOMEpPSBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxnmu PHK. Buger PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJICHUCTBUS UICH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYSHHS KIIETKH.

Knetka kak nenocrHas »xuBas cucreMa. OOLIue NpU3HaKU KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosekynbl JJHK kak reneTrueckuii anmapar, CucTeMa CHHTe3a Oenka.

Tumbl KIETOK: dyKapHOTHYeCKass H mpokapuorndeckas. OCOOCHHOCTH CTpPOCHUS
MpoKapuoTHUeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUECKOU KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, INIMKOKAJIUKC, MX (PYHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazma u €€ opraHoujbl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxu, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUN M IUIACTH.
Buner nnactua. HememOpanHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUYHBIHN LIEHTP, LIEHTPHOJIH,
PECHUUKH, KIyTHUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sigaepHas 000JouKa, KapuoIuiasma,
XpOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpauuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, /. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOHM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoauueckass TabiuLa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunres Oenka», «CtpoeHue Moliekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue monekynsl AT®D», «CTpoeHue 3yKapuoTHIECKON
KieTkn», «CTpoeHHe XUBOTHOM KIeTKW», «CTpOoeHHME pacTUTEIbHOM KieTKn», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE Aapa KIETKN», «YTIEBOABD, «JIumuasm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OakTepHabHbBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «M3ydyeHue KaTaJIUTHUECKOM aKTUBHOCTH (EpPMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpPOEHHUS KJIETOK PACTEHHH, >KUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0OMM3M. ACCUMWIANMS (MJIaCTHUECKUH OOMEH) U
TUCCUMIIIALUSA (SHEpreTUYeckuii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPOGHBIN U rereporpodubii. Posib dhepmeHTOB B 0OMeEHe
BEIIECTB U MPEBPALLEHUHN SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3A.
D¢ dexTuBHOCTH (PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUIsl *KU3HU Ha 3emite. BiausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.



XeMocuHTe3. XEeMOCHHTE3Upyome OakTepuu. 3HAUYeHHWE XEMOCHHTE3a I KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KJeTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SJHEpreTuyeckoro oomena. I'nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxucieHue, WM KJIETOYHOE  JpixaHue. OKHCIUTEIBHOE
dbochopummpoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JIHK. Peamumzamus
reHeTUYeCKON MH@OpMaluu B KieTKe. ['eHeTuuecKkuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U )KU3HEHHOTO LIMKIIa BUpycoB. bakrepuodaru. bonesnn
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoeguiura yeaoBexka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKSA, peBepTaza U HMHTErpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUIM.
JdemoncTpaumnu:

[Toptpersr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue IHK», «Ctpoenue u
dbyHKIMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «leHernueckuii Kom», «Bupycem,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWla, ©Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammukanun «Yasoenne IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaenb cTpykTypsl JJTHK.

Tema 5. Pa3MHoXeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kierounslii MK, WM >KU3HEHHBIM NHMKN Kietku. MHTepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Pemmmkanus — peakuus marpuuHoro cuHTe3a JHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOWIHBIM M TalUIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaJAMSIX MUTO3a. BHOIOTMYeCcKuii CMBICIT MUTO3A.

[IporpammupyemMast rudesnb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUWE OPraHM3MOB, €0 3HAYEHUE MJIs
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTrO.

Meiio3. Cragun wmeio3a. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1070BEIE JKeTe3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SHIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHUIEKICTOK W
cnepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuThHe (OHTOTEHE3). DOMOpHOHANbHOE pa3BuTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHUS Y MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIHS,



opra"oreses. IloctamOpronaibHOE pa3BuTHE. THUNBI MOCTIMOPUOHAIBHOIO PA3BUTHS: IPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHHUSA: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BererarnBHOE€ pa3MHOKEHHE pacTEHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBI», «KIIETOUHBIN MUK,
«Permmukanua [JHK», «Mwutosy, «Meios», «lIpsmoe u Henpsmoe pa3Burue», «l'aMerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», « OCHOBHBIE CTa/IuH OHTOT€HE3a).

O6opynoBaHue: MHKPOCKOI, Mukpompenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETO»,
«nneknerka milekonuraroniero», «KapuoknHe3 B KIETKax KOpellka JyKa», MarHuTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, Mogens meTadaznoil XpoMOCOMBI.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

JlabopaTtopnast padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

JlaGopatopnass pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

Tema 6. HacjieacTBEHHOCTh M H3MEHYMBOCTH OPTraHMU3MOB.

[Ipenmer u 3amaunm reHeTuku. Mcropus pas3BuTus TeHETHMKH. Pojb nurogoruu u
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitaj pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, HUTOT€HETHYECKUd, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTH4eckass CUMBOJIMKA, UCIIONIb3yeMasi B
CXE€MaX CKpELIMBAHMII.

3aKOHOMEPHOCTH  HACIEAOBaHUS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paclierieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHAIH3UPYIOUIEe CKpEllMBaHUE.
Hcnonb3oBaHne aHATU3UPYIOIIETO CKPEUTUBAHUS ISl OTIpEAETICHUS T€HOTHUIIa OCOOH.

CuerieHHoe HacnefoBaHue TmpusHakoB. PabGora T. Moprana mno cuemjieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHue clenieHys TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH. [ eHeTHUeCcKre KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE MOJa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M TeTeporaMeTHble OpraHuM3Mbl. HacienoBaHue TNPU3HAKOB, CLEIUVIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl MN3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacjeACTBEeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAIMOHHOW HW3MEHYHBOCTH.
Bapuaunonssiii psan u BapuainmonHas kpusas. Hopma peaknuu npusnaka. KonmyecTBeHHble U
KaueCTBEHHBIC MPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIU(UKAIIMOHHONW W3MEHYNBOCTH.

HacnenctBenHasi, iy reHOTUNHYECKAs, U3MEHUNBOCTh. KOMOUHATHBHAS M3MEHUHUBOCTD.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHUBHOW W3MEHYMBOCTU. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U



NpUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSAJAOB B HACIEICTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BHesiepHas Hacia€e1CTBEHHOCTh U U3MEHUUBOCTD.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T'€HETUKU YEJIOBEKA!
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKY/ISPHO-
reHeTuyeckuil. COBpEMEHHOE OIpEJIeICHHe TIEHOTUIIA: II0JHOI€HOMHOE CEKBEHUPOBAHUE,
TCHOTUITUPOBAaHKE, B TOM umncie ¢ momorisio [IIP-anamm3a. HacnencrBenusie 3a0oieBaHUS
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPEapacIosioKEHHOCTHIO,
XpoMocoMHble Oosie3HH. ComaThueckue M TreHepaTUBHblE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHUMNIBI 310poBOrOo 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYEHUS] T€HETHUECKUX
Oone3Hel. MeaMKO-TeHETUUECKOe KOHCYJAbTUPOBAaHHE. 3HAUEHHWE MEAMUIIMHCKONW TE€HETHKU B
MpeI0OTBPAILEHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHN YeI0BEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE M €r0 HUTOTE€HETHYeCKas OCHOBAY,
«3aKOH pacHIeIUIeHUss M €ro IMTOreHEeTHYecKass OCHOBa», «3aKOH YHCTOTHI TrameT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl PACTEHMI, )KUBOTHBIX
n 4yenoBekay, «l'eHeTka mosa», «3aKOHOMEPHOCTH HACJIENOBAHMS, CLEIUIEHHOTO C IOJIOM,
«KapruoTunsl uenoBeka M JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalnoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHue», «lurubpunnoe ckpemmbanue», «llepekpéct XpomMocom», MUKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUILEB U OKPAcKu Tena), repoapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnaparaxy».

JlaboparopHas padota Ne 6. «M3yueHnne MoaAuPUKAIIMOHHON M3MEHUHMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO psifia U BapUALMOHHOW KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamu3z wyrtanmuii y Japo3oduibl Ha TOTOBBIX
MHKpOIIpenaparax.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHHe U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M MpOLECC. 3apOKICHUE CEIEKIMH U TomecTukanus. Yuenne H. W.
BaBunoBa 0 ImeHTpax NPOUCXOXKACHUS M MHOT000pa3usl KYIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOBI CelIeKIMU. MacCoBBIi U WHAWNBUAYAIbHBIN OTOOPHI B CENEKIUU
pacteHuil u kMBOTHBIX. OlleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIUBaHUE — WHOPHIMHT.
Uncras muHus. CkpemuBaHWe YUCTBIX JHMHUKA. ['erepo3uwc, wiaM TUOpuUgHAsS CuUIA.
HepoactBenHoe ckpemmBanue — ayrOpuaunr. OtnanéHHass ruOpuauzanuss U e€ yCIexH.
HckyccTBeHHBI MyTareHe3 M TMOJY4YEHHE TOJIUILIONI0B. JIOCTM)KEHMS CENEKLUU PacTEeHUH,
KUBOTHBIX U MUKPOOPTAHHU3MOB.



buorexHonorust kKak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHu. KiIlOHMpoBaHME BBICOKONPOYKTUBHBIX
CEJIbCKOXO35IMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M 3THuYeckue npobdiempl. ['MO —
F€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. MBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NMPOUCXOXICHHUS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHu», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmnka M. @. HWanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KyIbTyphl U KIOHHpoBaHHUE», «KOHCTpynpoBaHHE M HEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IJI0J0B M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI U JIOCTHIKEHHUS CEJIeKIUU PAcTeHHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (DepMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
BUOJIOTUX HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBauBarTcs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHUS IpenaMera «BHOJOTHS» BbIICICHBI
CIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIONIUMHUCA  POCCUMCKOM  TpagaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOEKICHHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN pPa3BHTHUS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroOlIUXCsl PYKOBOJICTBOBATHCS B
CBOCH  JCATCNLHOCTH  I[CHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMHU  CHCTEME
OMOJIOTHUECKOTO O00pa30BaHMs, HAJIUYHE HKOJOTHYECKOTO TPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TUIaHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS mpeamera «buojorus» nocTHraroTcs B €IWHCTBE
y4eOHOM M BOCHHUTATENbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBOXEHHSI K 3aKOHY M INPABOMOPSAKY, YEJOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3AaUMHOTO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIEOUI0 U TpaJulusM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUupoje U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buojaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCsl PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEMH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM [EHHOCTSIM POCCHICKOro  00IlecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITEIBHOCTH B MPOIECCE peamn3alliil OCHOBHBIX
HaMpaBJICHUN BOCIHUTATEIbHON JAEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTHU MPHU CO3AHUH YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBIICHITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMH yOSKICHUSMHU, KyIbTyPHBIMH [IEHHOCTSMH U COIUATBHBIM
MOJIOKCHHUEM;



FOTOBHOCTb K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapPHOMN U BOJOHTEPCKOU EATEIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHUICKOM IPAXKIAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoamHOMN, ropaocTty 3a CBOM Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPHUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHHWE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOTO 00IIECTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUU C TPAJULMAMH HapOJ0B
Poccnu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPObI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATh
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOTro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOII00ueE;

TFOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMIOJHATH — TaKyHO
NEeSTENbHOCTH;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEH
KU3ZHU;

7) 3K0JIOTUY€CKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K IMPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYIBTYpPBI: MPHUOOpPETEHHE OIbITa IJIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY’KaIOLEH Cpeibl;

OCO3HAaHKE TJI00aJIbHOI0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTel UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh NMPUOOpETaeMble NMPU U3y4YEHUH OUOJIOTMH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI NOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPaHEHUE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepbl);

aKTUBHOE HENpUATHE JEHCTBUM, NMPHUHOCSIIMX BpEa OKpYKalolled NpUpOAHON cpere,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4Yue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyIbTYphI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBIEHHOCTH, YMEHHsS pPYKOBOJACTBOBATHCA HMHU B
MMO3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOW ITPAaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MpaKkTUKH, OCHOBAHHOIO Ha JuUaliore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UNTATEIBCKON KyJIbTYphI KaK CPEICTBA B3AUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHU JIi COBPEMEHHOW IMBIJIM3AIMU: OOECTieUeHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3J]aHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble mpoOIeMbl Pa3BUTHUSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOHYMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJI30BAHUIO IPUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJyYEHUH OMOJOTHYECKUX 3HAHUU B IIEJSX TMOBBIIMICHUS OO0IIen
KYJIbTYPbl, €CT€CTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOi IPU U3yUYEHUU OMOJIOTHH;

MNOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JUIS aHajuu3a W OOBSCHEHHS SBIICHUIN
OKpYXXAIOILIEr0 MHpa M MPOMCXO/IIUX B HEM H3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIFOUEHUs] HAa OCHOBE HAYyYHBIX (DaKTOB W HMEIOIIMUXCS JAaHHBIX C LEIbI0 TONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BAaTh OWOJIOTUYECKUE 3HAHUS JJsl peIIeHUs
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTH HAyYHOU JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAIBEHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BAaHUI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHHH 1O OHOJIOTMM B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOEGHUS ydeOHOro mpeamera «buoJsiorus» BKIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIE) OOIeHayYHbIE TTOHSATHUS, OTPAKAIONIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U creruuKy METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBIICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (aKT, MPUHILMIL, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT M JPYTuX), YHHBEpCaIbHbIE
yueOHbIe JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), 00eCIeUrBalOIINe
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OOYJaroIInXcs,
CIIOCOOHOCTh 00yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHble AECWCTBHUS B IO3HABATENbHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl CpeJHEro ooiiero o6pazoBaHUs
JOJIKHBI OTPAXKaTh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccU(UKaIMu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATH CBSI3U C IPYTUMU MOHATHIMH);

OTpEeNATh LEIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMH LIETSMU;

WCIOJIb30BAaTh OHMOJOTHMYECKUE MOHATHS JUIsi OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE PACCYXICHHUS (MHIYKTUBHBIC, MACIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IJIaH PELISHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IIENISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACITEIHbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCJOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeT0BATEIbCKHE IeHCTBHSI:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOW JCSITENTLHOCTH, HAaBBIKAMH
paspernieHus mpodsieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOUCKY METOJ0B
pEIICHHS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCILHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBINA THI MBIIIICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/Ja4M B 00pa30BATECIIEHON IEATCILHOCTH W
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaXOIUTh AapryMEHTBhI JUIsl JIOKA3aTelhCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IMEPEHOCa CPEICTB W CIIOCOOOB ICHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATEIBHYID W  MPAKTHYCCKyl0  oOnactu
KU3ZHEJCSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAjaraTb OPUrMHAIBHBIE IMOAXOJbl M PpEHIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCSA B PA3UYHBIX MCTOYHHUKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOrHUECKUX CIOBapsX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHanIM3upoBaThb WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUSI, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbI MPH TOWCKE U OTOOpe
Oouosnoruueckoi HHGopMaIum, He0OXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (OpPMY MpEeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOJIHIIBI, PUCYHKH U IPYTOeE);

WCIOJIb30BAaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopMaluen: NMPUMEHSITh XUMUYECKUE, (PU3MUYECKHe U MaTeMaTH4YeCKHUe 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpMAIMK, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€ CTBUSIMU:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMKA BO BCeX cdepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHHUS OTHOCUTEILHO BBHITIONHEHHsI Tpe/jiaraeMol 3aJayd, Yy4YUTHIBATb WHTEPECHl U
COTJIACOBAHHOCTH MO3UIUH APYTHX YYACTHUKOB JHUAJIOTA WA JUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHUMAaTh U MCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJAThH IUIAH JEHUCTBUM, pACIpPENENATb POJH C YYETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJ0TO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE INPOEKTHI, OLICHMBATh WACH C INO3WLUN HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX CHUTYalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAaHUA JUId BBIABICHHMS NpoOJIeM M HMX pElIeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTEILHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YUETOM MMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYAUIIMH B Pa3HbIX 00JacTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISAM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(IeKCHU KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUN
Y MBICIIUTEIBHBIX TPOIIECCOB, UX PE3YIHTATOB U OCHOBAHHIA, UCIIOJIE30BATh MPUEMBI pehICKCUT
JUTSL OIIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U @pPTYMEHTBI IPYTUX [IPU aHAJIU3E PE3YIbTATOB JACSITEIbHOCTH;

3) npuHsATHE CeOS M APYIUX:

MPUHUMATD €051, TOHUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;

MIPU3HABaTh CBOE MIPaBO U IIPABO APYrUX HA OMIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynpTaThl 0cBoeHUs nporpaMMbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAllMd U MPeoOpa3oBaHUIO 3HAHWM, BHJbI
NESITeNbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MIpOrpaMMe MpeIMEeTHbIE Pe3yIbTaThl IPEJICTABICHBI TI0 TOJjaM 00y4YEeHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mpenMera «buosorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUI O MECTe M POJM OUOJIOTHUHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEp:KaHHE OMOJOTMYECKUX TEPMUHOB W MOHSATHI: KU3Hb, KJIETKa,
opranu3M, MeTabonu3M (0OMEH BeUleCTB U MpeBpalleHUe JHEPruH), TOMEeocTa3
(camoperynsinusi), ypOBHEBash  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BE/ICHUE
(pempoiyKius), HaCJIEeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJdbHas JOorMa MOJIeKYJsipHOi Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yueHus (0 EHTpax MHOTOOOpa3usi ¥ MPOUCXOKACHUS KYIbTYpHBIX pacTenuit H. U.
BaswuiioBa), onpenenaTs rpaHulbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE UM OMKCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUM, OpraHM3alus W MpPOBEJCHHE OHOJIOTMYECKOTro
OKCIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMHU
BEJIMYMHAMH, OOBSCHEHHME NOJIYYEHHBIX pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHH,
TEOPUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJTY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEILIECTB U
IpPEeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U JHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OMJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHu3Ma (OHTOI'€HE3);

yYMEHHUE MPUMEHSATH MOJTy4yeHHbIE 3HAHUS Ul OOBSICHEHUs OMOJIOIMYECKHX MPOIECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HHU C 11€JIbI0 00eCTIeYeHus
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIOJCHHUS HOPM



IPaMOTHOTO TOBEJICHUSI B OKPY)KAIOUIeH MNPUPOIHONW cpele, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U palMoOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUrHMOpHIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUIHOTO CKPELIUBAaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKUE pabOThI, COONIOIATh MpaBHiIa IpPU
paboTe ¢ yueOHBIM U Ja00opaTOpHEIM 000PYIOBAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh M HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOM MHQOpMaIMK, Hay4YHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE cOO0OIIeHus, 00o0mas
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» 6 11 knacce
JOJI’KHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCT€ U POJU OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEeKa JIJIsl pellieHus )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEPKaHHE OMOJOTUUECKUX TEPMHUHOB U MOHATUMN: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONHMS, JBIKYIIHME CHIBl ((HaKTOpbl) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKUe (aKTOpbl, HKOCHCTEMA, MPOJIYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeMH MUTaHUs, SKOJOrHuecKas nmupamuia, ouoreoreHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (dBostounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPUS IBOJIIOLIMHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo bliieBoro cxoacraa K. M.
bapa, dyepenoBanus riaBHbIX HampaBieHud u nyTted sostouuu A. H. CeBeproBa, ydeHus o
o6uoctepe B. . BepHaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAay4HOTO MO3HAHUS B OMOJIOTHU: HAONIOIEHUE W ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHu3alus ¢ MPOBEICHHE OHOJOrHYEeCKOTro
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX PEe3y/lbTaTOB, HCIOIb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJTY4YCHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OUOTIOTHYECKUX 0OBEKTOB: BUIOB,
NOMYJSALUM, TNPOAYLIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OI[EHO30B M 3KOCHCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOTO  OTOODa,
BUJI000pa30BaHuUs], MPUCTIOCOOIIEHHOCTH OPraHU3MOB, JEWCTBUS 3KOJOIMUYECKHX (PaKTOpPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB U MTOTOKA SJHEPTUU B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHU
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOr€OXMMHUYECKUX IMKJIOB B
ouocdepe;

yMEHHUE MPUMEHSATH MOJTy4YEeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1IEJIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3J0POBbS UM 3/I0POBbSl OKPYKAIOIIMX JIIOJEH, COOJIIOJEHHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIEH NpPUPOAHOIN cpene, MOHMMaHUE HEOOXOIUMOCTH



HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IepeHOoca
BEILIECTB U SHEPTUH B IKOCUCTEMAX (LI€TIH MUTAHUSA);

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U IpaKTHUecKue padoThl, COOMIOAATH MpaBuia IpU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBATh W HWHTEPIPETHPOBATh HH(OPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOIIYIO ITICEBJOHAY4YHbIE 3HAHMUS M3 Pa3IMYHBIX MCTOYHUKOB (CpeicTBa
MaccoBOM HMH(oOpManMK, HAyYHO-NIONMYJSPHbIE MaTepuaibl), pacCcMaTpuUBaTh IJI0OAJIbHBIE
9KOJIOTMYECKHE MPOOIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IUCbMEHHBIE WU YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMHQOpPMALMI0O M3 HECKOJbKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOEHUE KIETKH 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KACTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE bubnmuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcronb3oBaHue pa3aIMuHbIX 1 0.5 Bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYECHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMHYeCcKui cocTaB KieTku. Boja u bubmuorexka [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 httos://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
7 I 1
YrieBozeL. Jlurm et https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
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bubmuoreka [JOK

8 Hywrenrossie kncnotel. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
Kkietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ienoctHas KkuBas
cucrema
CtpoeHnue sykapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTTHCAHHEC
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0IU3M httos://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckuii 0omen https://m.edso00.ru/863e7aae
’KuzHeHHBIN IMKI KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGmroneHne MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6nmoreka [JOK
17 Tpancriuua — rocurres denxa https://m.edso0.ru/863e796e
18 Hexnerounsie opmbl )KU3HU — bubnuorexa [IOK
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BUPYCBI

https://m.edsoo.ru/863e7540

bubmmoreka [{OK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpeHue.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
P ] pr https://m.edsoo.ru/863e8878
CKpeIllUBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro H;:nf OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaroB 05 bubnmoreka [JOK
MOHOTHOPUHOTO U AUTUOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpEeIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK
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IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60

N3menuusocts. HenaciaencrsenHast
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwme bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHIUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast “3BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Neo 7. 1 05 bubmuorexa [JOK
«AHamM3 MyTanui y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bu6moreka [IOK
30 Teneriia wernoseka 1 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [JOK
32 Cenekuuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214
33 MeToabl 1 JOCTHXKEHUS CETICKIIUNT 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHos0THS Kak OTpacib 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YHEHUKA

* buonorus, 10 kracc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pen.

[Taceunuka B.B., AkimonepHoe oouiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1.A.}O.Nonnesa. A.B.Topranos. buosorus B cxemax u tabnuiax 9KCMO Mocksa. 2012 r
2.I'. N. Jlepuep. buonorus. [lomuerii cnpaBounuk st moarotoBku kK E I' 3. M. Actpens 2012 T
3.T'oroBumcs k EI'D. O6mas 6uonorus M /Ipoda 2012 r
4.ET'D 2012 r. buonorus. M. Actpens 2012r
5.EI'D. O6mas 6uonorus. KontposbHbie n3MepuTenbHbie MaTepranbl M I[IpocBemenue 2012 r
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