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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMupOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHIentyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IEJEH, COAEpIKaHus,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEIEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUEe O IEesIX, 00 00IIel cTpaTterun o0y4deHusI,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOU JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS 0
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUU Ouosioruu, Onarojapss 4eMy B HeH mpocMaTpuBaercs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpeae. Ilosromy Hapsigy ¢ u3ydeHHEM OOIIEOMOJIOTHYECKHX TEOPHid, a Takke
3HAHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU AJISl pEIICHUs MPUKIIAJHBIX 3a/1a4, B TOM YHCIe: TPOQUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATENIBHOCTH YEJIOBEKAa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3aJla4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecnieunBaeT (GopMUpoOBaHHE y OOYy4aIOUIMXCS TMPEJCTABICHUM O HAaydyHOH KapTHHE MUpa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0Oe3omacHOro obOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue



ouosorun oOecrieynBaet yCIIOBUS TSt ¢dbopmupoBaHus UHTEJUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
94aCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIEC MOTOKEHNS O TPEAHA3HAYCHUN YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/JIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKpYXKAIOLIeH MNpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOrooOpasue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd >HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTikeHue Lenu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4yHOro IIO3HAHMI,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJOIMM HayYHBIX B3IJISNIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBIICHUS OKPY)KAIOIIETr0 MHpa XKMBOM HPUPOJIbI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUH Ul MOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHHE U COOIOICHHUE Mep MPOPHIAKTHKH 3200 I€BaHHIA.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jliis u3ydenust 6uoJsioruu Ha 0a30BOM YPOBHE CPEIHETO OOIero oOpa3oBaHUs OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buosorus xak Hayka. CBs3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO/ bl (HAOII0eHHE, IKCIIEPUMEHT, ONIMCAHHUE, U3MEPEHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHH OpraHU3ANHN >KUBOM
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpaJIbHBIX BeWECTB B KieTke. [logaepiaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaXapuIsl (TIII0K03a, pubo3a U 1e30KcHpub03a), Aucaxapubl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornyeckue ¢ynkuun nunuaoB. CpaBHEHUE YIIIEBOJOB, OETKOB U JTUMHUAOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tunel KIeTOK: JyKapuoTHYecKass U Hpokapuotuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIHUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IacTUibl. llpomcxoxaeHne MHUTOXOHIAPUN M IIACTH.
Bunel nnactua. HememOpanHble opraHon/Ibl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTp, IEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XUMUYECKUX IEMEHTOB B KUBOU ITPUPOAC».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue momnekynbl AT®y», «CTpoeHue 3yKapuoTHYECKOM
KieTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHHe pacTUTeNbHON KieTkn», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MHUKPOIIpENnapaThl PacTUTEIbHbBIX, KUBOTHBIX M OaKTepHaIbHbBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota No 2. «M3ydyeHue CTPOEHHUS KIETOK PACTEHUH, *XUBOTHBIX HU
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr o6MeHa BemiecTB: aBTOTpOoHBIH U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MH@OpMaluu B KieTKe. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIMUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHUS U )KMU3HEHHOTO LIMKIIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIuTa 4eaoBeka

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

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢GbyHKIMOHUpOBaHWe TeHa», «CuHre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOWIHBIM M TalUIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemast rubesnb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Mmeno3sa. IIponeccsl, mpoucxoadmue Ha cragusax Menosa. Ilosenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). DOMOpHOHANbHOE pa3BuTHEe (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BererarnBHOE pa3MHOKEHHE pacTeHU», «JleleHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YesloBeKa», « OCHOBHBIE CTa/IuH OHTOT€HE3a).

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKU, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpeluBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB MEepBOro nokosenus. [Ipasusno
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHuYeCKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omoramerHble M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CHEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJEJCTBEHHON H3MEHYMBOCTH. XapaKTepUCTHKAa MOJIU(PUKAIMOHHON HM3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosmdecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM T€HOTUIIMYECKAsi, U3MEHUMBOCTh. KOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccuukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICJICTBEHHOU
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momorisio [IIP-ananmm3a. HacnencrBenusie 3a0oJieBaHUS
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaTH4ecKue H TeHepaThuBHble MyTauu. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKONW TEHETHKU B
MPEAOTBPAIICHUHN U JICUCHUH T€HETHYECKUX 3a00JICBaHUI YEIOBEKA.

JdemoHncTpaumnu:

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

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacHIeIUICHUS] M €ro IMTOTeHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CICTUICHHOTO C TOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMHHUpOBaHUe», «uruOpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTtopnast pabota Ne 6. «3yyeHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

Jlabopartopnas pabora Ne 7. «AnHamu3z wyrtanmuii y Japo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax HpPOUCXOXKACHUS M MHOr0OOpasusi KyIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpElUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Thuyeckue mnpobdiempl. ['MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

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

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «[lopoapl noMalIHUX KMBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: My KM IJI0JI0OB U KOPHEIUIOZAOB JUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA ITPOTPAMMELI 110 BHUOJIOTHUN HA
BA30OBOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHUA

Cornacio ®I'OC COQO, ycraHaBIWBarOTCS TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
00yyarouMMuUCs IporpaMM CpeqHero o0iiero oOpa3zoBaHUs: JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType IMYHOCTHBIX pPE3yJabTAaTOB OCBOEHHMS IpeaMera «bHOJorus» BbIAEIEHBI
CIIEYIOIIME COCTABIIAIOIIME: OCO3HAHHWE OOYYaIOUUMHUCS  POCCHUHCKON  IpaskJaHCKOM
HUJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTHM U CAMOONPENEICHUIO,
HaJIMYMe MOTHUBAIMUM K OOy4YeHHIO OHOJIOTHH, LIEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOeXAeHU! JIMYHOCTU Ha OCHOBE KJIIOYEBBIX IEHHOCTEH U MCTOPUUYECKUX TPATUIMI pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMHU, HPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAJIMYUME HKOJOTMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC 1JIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHHUSA INpeaMera «buosiorus» HOCTUraroTcs B E€IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMHd TOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOTIO3HaHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsSI BHYTPEHHEU IMO3ULIMMU JMYHOCTH, IMATPUOTHU3MA,
YBOKECHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpPyAa M CTApLIEMYy ITOKOJIEHUIO, B3AUMHOIO
YBOKEHUS, OEpe)KHOTO  OTHOWIEHUS K  KYJIbTypHOMY  HACIEOUI0 U TPaJUIUsAM
MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH Cpelie.



JIMYHOCTHBIE Pe3ybTAThl OCBOCHHS y4eOHOTO mpenmeTa «bHonorus» MOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOSXKJICHH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
paciiupeHue >KU3HEHHOTO OIbITa M ONBITAa JESITEIBHOCTH B IPOLIECCE pea3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIbHON AESITEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:KIaHCKOro BOCIUTAHHUS:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEW, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSIIKA;

FOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIbHOCTHU MPHU CO3/IaHUHM YUYEOHBIX NMPOEKTOB,
pelIeHny y4eOHbIX U T03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMI0O TI0 OTHOIIEHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATS €€,

YMEHHE YYHUTHIBATH B  CBOUX JIEUCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3sHBIMH YOCKICHUSMH, KYITbTYPHBIMU IIEHHOCTSIMU U COIMAIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHHS Y4eOHBIX,
MO3HABATEIbHBIX M HCCJIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON NEeSTEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPAKIAHCKON HICHTUYHOCTH, MMATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHONM, ropAocTH 3a CBOW Kpail, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MIPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPHUPOJHOMY HACIHEAUI0 U MaMATHUKAM MPHUPOJBI,
noctxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBIIEHUE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHUsSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbL, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHasi yoexEHHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSChH
Ha MOpaTbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM PpOAMTENSIM, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUM C TPAJULIMSIMH HapOJOB
Poccuu;

4) 3¢TEeTU4eCKOr0 BOCIIUTAHMS:

ACTETUUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA;,

MMOHMMAaHHE SMOIIMOHAIIBHOTO BO3ACHCTBUS AKUBOU IPUPOJIBI U €€ IEHHOCTH;



FOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KayecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (POPMHPOBAHUA  KYJbTYPbl 3/0POBbSI M
3MOLMOHAJIBHOIO 0J1aronoIyYus:

MOHMMaHUE U pealn3anus 37J0pOBOro U 0e30macHOTo 00pasa >KU3HU (310pOBOE MHUTAHHE,
coOJIOICHHE TUTHCHUYECKUX MPABWII M HOPM, COATAaHCHPOBAHHBIM PEXKUM 3aHITUA M OTIIHIXA,
perynsipHasi (u3MUEcKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U ICUXUYECKOMY 3/10POBbIO;

[IOHMMaHUE LIEHHOCTH IMpaBWJl HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30I1acHOIO
MIOBE/ICHUS B CUTYaALUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJIEJICTBUI W HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJIICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TpyaoBOro BocnuTaHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TFOTOBHOCTH K aKTUBHOM JIESITEILHOCTU TEXHOJIOTMYECKOM U COIIMAIbHOM HAlpaBIEHHOCTH,
CIOCOOHOCTh ~ MHHMIIMMPOBATh, TIUIAHUPOBATH M  CAMOCTOSATENIBHO  BBITIOJHATH  TaKyHO
NeSITeNIbHOCTbD;

MHTEpEC K pa3jMyHbIM cdepaM NpopecCHOHANBHON NEsTeNbHOCTH, YMEHHE COBEpIIATH
OCO3HAHHBIN BEIOOD Oymymien mpodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCen
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIECHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIIECTBOBAaHUS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITA IMIAHUPOBAHUS
MOCTYIKOB M OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI 17151 OKpY>KaIoLIeil cpeapl;

OCO3HaHHKE TTI00aJIHLHOrO XapaKTepa dKOJOTHYECKUX Ipo0iieM U MyTeil UX peuieHus;

CIOCOOHOCTh MCMOJIb30BaTh MPUOOpETaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHUS
IIpU pElICHUH MpoOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOJOIOJIb30BaHUEM (COOIIIOIeHUE
MpaBWJI MOBEACHHUS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OHOChEpPHI);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIUX BpeI OKpYXKalollell MpUpOAHOHN cpele,
yYMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIE AKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIM4Yue PAa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOM KYIbTYphI, OIBITA
NESITebHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEeSITENFHOCTH HKOJIOTHUECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOTO Ha JHaliore KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTa B MOJIUKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHHS MUPA;

MOHUMaHKe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poiu B (OpPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3/ITAHUU 1IEJI0CTHOTO MPEJICTaBICHUS 00 OKPYKaroIeM



MUpE KaKk O €JUHCTBE MpPUPOJbl, 4YeJoBeKa U oOmiecTBa, B TMO3HAHWUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MTPOoOJIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUISI COBPEMEHHOW IMBUIIM3AIMU: 00ECIICUeHUS
HOBOTO YPOBHS Pa3BUTHUSI MEIHUIIMHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX
pelarh pecypcHble NpooOaeMbl pa3BUTUSL YEJIOBEUECTBA, MIOUCKA MyTEeH BbIXOJA U3 INI00ATbHBIX
9KOJIOTMUECKUX NPOo0sIeM U o0ecrieueHus nepexoia K ycToOH4MBOMY Pa3BUTHUIO, PAllUOHATbHOMY
MCTIOJIB30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B IMOJIyYEHUH OMOJOTMYECKUX 3HAHWUU B LIEJISAX MOBBIMICHUS 00ILen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
IpaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh TIOJy4YaeMble 3HAHUS JUIsl aHajau3a U OOBSCHEHWS SBJICHUI
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIINX B HEM H3MEHEHUH, yMEHUE Jienatb OOOCHOBAaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4yHBIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C IEJIbI0 IOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIs pelieHus
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHE IIEHHOCTH HAayYHOU NesATeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AESITETbHOCTh MHIMBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHUI0 U €aMO0OOpa30BaHUIO, K
AKTUBHOMY TMIOJyYEHHIO HOBBIX 3HAaHUN 1O OHOJIOTUHM B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylbTaThl OCBOCHUS ydeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYuMble JUIS  (POPMHpPOBAHHS MHMPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U creuu(uKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, YHEPIHs,
SIBJICHUE, MPOLECC, CUCTeMa, Hay4yHbIM (haKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOIIOJCHIE, M3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCajibHbIC
yueOHbIe JIeHCcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYIATHUBHBIE), 00ECTIEYNBAIOLINE
¢dbopmupoBanre (yHKIHOHAIBHONW T'PAaMOTHOCTH M COLIMANBHOW KOMIIETEHIIMU OOYydYarouIuxcs,
CIIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHUS IMPOrPaMMBbI CPETHEro o0Iero oopazoBaHUs
JOJIKHBI OTPAKATh:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBUS:

CaMOCTOSITENIbHO  (pOpMyNIHUpOBaTh U aKTyalM3UpOBaTh MNpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUW TMPUEMBI JIOTUYECKOTO MBINUICHUS (aHAu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuy, 0000IIeHus1), PacCKPbIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHIATUSIMH);



OTpENeNATh LN ACATENbHOCTH, 33/JaBas MapaMeTpbl M KPUTEPHUH HX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThl ICATEILHOCTH C OCTABICHHBIMU IIETISIMH;

UCIIOJb30BaTh OWOJIOTHYECKUE TOHATHUA IS OOBSICHEHUs (AKTOB M SIBICHUHA >KUBOM
TIPUPOIBL;

CTPOWTH JIOTUYECKHE PACCY)KICHHS (MHAYKTHBHBIC, JEAYKTHBHBIC, 110 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MPUMEHSATh CXEMHO-MO/ICIBHBIE CPEICTBA ISl MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIICHWHA B M3Y4aeMBIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYHH pa3HOrO poa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTh, OIICHWBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIIEICTBUH IESTEIHLHOCTH,

KOODAWHUPOBAaTh W BBINOJIHATh pPAadOTy B YCJIOBUSAX pPEATbHOTO, BHPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE TP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HcCIeA0BATEIbLCKHE NeiiCTBUS:

BJIAJIETh HAaBBIKAMH Y4eOHO-UCCIIEIOBATEILCKOW W TIPOCKTHOM JEATEIEHOCTH, HABBIKAMU
paspemeHns mpoodiaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITETIBHOMY TTOMCKY METOJOB
peleHus MPaKTHYECKUX 3a1a4, TPUMEHEHHIO Pa3IMIHBIX METOJO0B TTO3HAHUS;

UCTIONIB30BATh PA3IMYHbIC BUABI JEATEIBHOCTH IO IIOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlN, MPeoOpPa3oBaHUIO M MPUMEHEHHIO B Y4EOHBIX CHTYaIHsX, B TOM YHCIIE TIPH
CO3JIaHNH Y4eOHBIX M COIIMAIBHBIX POEKTOB;

(bopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIFOUEBBIMH
HOHSATHAMH U METOJIAMH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3aJaudl B 0OPa30BATEIbHOW JESATEIBHOCTH H
’KM3HEHHBIX CUTYAIHX;

BBISIBIISITH  TIPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTYaJU3UPOBATh 3ajady, BBIIBUTAThH
TUNOTE3y €€ pEIICHHs, HaXOJUTh AapryMEHTHl Ui JIOKAa3aTeNIbCTBA CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3MPOBATh IIOJyYCHHBIE B XOJAE pEIICHHS 33/a4d Pe3ylbTaTbl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTB, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

J1aBaTh OILICHKY HOBBIM CHTYaIHsIM, OLICHUBATh NPUOOPETEHHBII OTIBIT;

OCYIIIECTBIISATh LIEJICHANPABICHHBIA TOMCK NEPEeHOCa CPEICTB U CIOCOOOB IEHCTBHS B
npoQeCcCHOHATIBHYIO CPEeaY;

yMETh MEPEHOCHTh 3HAHUS B  TO3HABATENBHYI0 M  HNPAKTHYECKYI0  00JacTH
KHU3HEICATEILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE MJIEH, Mpe/ularaTb OPUTHHAIbHBIE MOJIXOJAbl M PELICHHs, CTaBUTh
poOeMBbl U 3a/1auu, IOMYCKAIOIUe albTePHATUBHBIEC PELLICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(popMaluu (Tekcre ydyeOHOro mocoOwus,
HAy4YHO-TIONYJISIPHON JITEpaType, OMOJIOTHYECKUX CIOBapsIX U CIPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh MHPOPMALMUIO PA3NIUYHBIX BHJIOB U (HopMm
NPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3ampoChl W TMPUMEHSTH pa3IUYHbIC METOIBbl MpPHU IOUCKE U OoTOOpe
Ounonorudeckoi nHpopMaIuu, HeOOX0IMMOH JIJIsl BBITIOJTHEHUS y4EOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIE30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITCJIBHO BBIOUPATh ONTHMAIBHYIO (OPMY MPEACTABICHUS OHOJOTHICCKOM
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOJOTHYSCKOU
nH(popManuen: MPUMEHITh XUMUYECKUE, (PU3MUYECKUE W MAaTEMaTHYCCKHE 3HAKW W CHMBOJIBI,
dbopmyiel, abOpeBHATYypy, HOMEHKIATYpy, HCIOJIb30BaTh MW MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPE/ICTBA HATJISATHOCTH;

BIIaJIETh HABBIKAMHU pPACMO3HABaHMUsI © 3alIUThl  HMHPOpPMAIMHM, UHPOPMAIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€liCTBUSIMMU:

1) obmenmue:

OCYIIECTBJISITh KOMMYHHUKAITUU BO BCeX c(epax KU3HH, aKTUBHO y4aCTBOBATh B JUAJIOTE
WU JTUCKYCCHUM TIO CYIIECTBY OOCY)KIaeMOW TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBHICKA3bIBATh
CY)KJIEHUSI OTHOCHUTEJIbHO BBITIOJHEHUSI TpeIjlaraéMoi 3aJavd, Yy4YUTHIBAaTh HWHTEPECH |
COTJIACOBAHHOCTH TIO3UIIUN JPYTUX YIACTHUKOB JTUAJIOTA UJIH TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIIEHHUS, TMOHWMAaTh 3HAYEHHE COIHATHHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHHUS KOHMIMKTHBIX CUTYAIHi, YMETh CMATYATh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BIIJIETh PA3IUYHBIMU CHIOco0aMu OOIIEHHUS M B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHUE K COOECeTHUKY U B KOPPEKTHOU (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelIeHny OMOJIOru4YecKoi mpooOeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIITOBBIX
(dhopM B3aMMOJICHCTBUS MPU pEeUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA M0 €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHCTBUHM, PACHpPENENATh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OICHUBATh WAECU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHWE B pPa3jMYHBIX CHTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh MHUIIHATUBHBIM.

OBiajeHHne YHMBEPCAIbHBIMH PEryJsITUBHBIMH 1€ICTBUAMM:

1) camoopranu3amus:

WCIOJIb30BaTh OHMOJOTHMYECKUE 3HAHUS MJIs BBIABICHUS NTPOOJIEM M HX pEIICHHS B
KU3HEHHBIX U Y4€OHBIX CUTYaIUsX;



BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX U IMOCTYIKAaX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIBHO OCYILECTBIISATh TO3HABATENIFHYIO AEATENBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYIUIIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JAESTEIHHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIJIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUu Kak OCO3HAHUSI COBEPIIAEMBIX JAEHCTBHIA
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedaeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTHUX IIPU aHAJIA3€ PE3YNIbTaTOB ACSATEIBHOCTH;

3) npunsiTHE CeOS M APYTHX:

IIPUHUMATh ce0s, IOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JPYroro YeaoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHnbie pe3ynbraThl ocBoeHus nporpammsl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
crocoObl JeMcTBUH IO OCBOCHMIO, MHTEpHpETAalMi M I[peoOpa3oBaHUIO 3HAHUM, BHJbI
JEeATeIbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHuUs.

[IpenmeTHble pe3ynabTaThl OcBOeHHsI ydyeOHoOro mnpenmera «buosorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
Hay4HOTO MHPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, pyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: KU3HB, KIIETKA,
opranusM, Merabonu3M (oOMeH BeIeCTB M  MpEBpalleHWe DJHEPruu), ToMeocTa3s
(camoperynsmusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;



yMEHHUE u3JaraTb OHOJIOTHYECKHE TEeOpuu (KJIETOYHAas, XPOMOCOMHAs, MYyTallMOHHAs,
[EHTpaJIbHAs J0TMa MOJIEKYIsIpHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 meHTpax MHOr0o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. U.
BasuiioBa), onpeaenaTh rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHME BJAJE€Th METOJaMH HAay4yHOTO IMO3HAaHUS B OMOJIOrMU: HAONIOJEHUE U ONMCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHMu3alusi U MPOBEACHHE OHOJIOTHYECKOrO
OKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYYEHHBIX pPE3yIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTHMH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE NMPHU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHW3MOB, 0COOEHHOCTH MPOLECCOB: OOMEHa BELECTB U
MIPEBPALLEHUS] SHEPTUU B KIIETKE, (POTOCHHTE3a, IMJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHME NPUMEHAThH MOJIyY€HHbIE 3HAHUS JUIsl 00bsSCHEHUS OMOJIOTHUYECKHX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATUS IPAKTUUECKUX PElIeHUH B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TMOBEACHHUSI B OKpY)KaWOIIeH MPUPOAHON Cpele, MOHMMaHUE HeoOXOAUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH s palMOHATIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble TEeHeTHYeCKHE 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpELIMBaHME, CLICIUICHHOE HACJIEZJOBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIUBaHMS
JUIA TIPEICKAa3aHysl HACIEA0BAHNS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONMIOAATh MpaBUia IpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHUYECKH OLICHMBAaTh W HHTEPIPETHPOBATh HH(OPMALUI0 OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOil MH(OpPMaIMK, HayYHO-TIOMY/ISIPHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHbIX
HCCIIeIOBaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOJIOI HH;

YMEHHE CO03/laBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOLIeHMs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX MCTOYHHUKOB, TI'PAaMOTHO HCIIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U UX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHH COCTAaB M CTPOECHUE KIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 6
HBHCACATEILHOCT KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 1 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NIQ) lp«Il/IICHOJ'III))SOBaHI/Ie pa3lJ)qumx 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJOTHYECKUX OOBEKTOB
3 buosnornueckue cuCTEMHI, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 bu6mmoreka [IOK
1 MUHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 https://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yraesozet. Jrie L https://m.edso0.ru/863e6870



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

8 Hykaenriosoie kncaotsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3ydeHue cTpoeHus KIeToK bubnnorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M httos://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 PotociiTes. XemocTes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 Duepretiicciuii oOmer https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«HabmroneHne MuTO3a B KJIETKaX https://m.edso0.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka LIOK



https://m.edsoo.ru/863e6d5c
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https://m.eds00.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @®opMbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OImI010TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3yueHne cTpOCHHUS MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernapaTax»
99 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'IeL[CTBeHHOZ:I/I u bubmmorexa [JOK
https://m.edso0.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 HpI/ISHaKO]S MOHorI/I6pI/II;[Hoe bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllBaHHE
| S e
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuersieHHOE HaclleJJOBaHHUE
26 npu3HakoB. JJaboparopHas paborta 0.5 bubamotexa LIOK

Ne 5 «M3y4yenue pe3yapTaToB

https://m.edso0.ru/863e8c60
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MOHOTHOPUHOTO U JUTUOPUIHOTO
CKpELIMBaHUA y Ap030(UIIbl Ha
TOTOBBIX MHKpOIIpErapaTaxy»

I'enernka mona. HacnenoBanue bubmmorexa [{OK
27 1
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHYHUBOCTb.
HenacneactBenHas H3MEHYHMBOCTb.
JlaGopaTtopnas paborta Ne 6.
28 I/I3y‘lIC)HI/IepMOJIIf(1)I/IKaHI/IOHHOI71 1 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIMOHHOTO Psifa 1
BapHallMOHHOW KPUBOM»
HacnencrBennas N3MEHYHBOCTE.
JlabopaTtopHnas pabota Ne 7. bubmuorexa [JOK
29 . 1 0.5
«AHaIIN3 MyTaIUi y Jp030GHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpETIapaTax»
bu6mmoreka [IOK
30 Petieritka wesosexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHUE IO
31 teMme «HacnencrBeHHOCTh U 1
M3MEHYUBOCTH OPraHU3MOBY
32 Cenekuus Kak HayKa ¥ IIpoLecc 1 bubmmorexa [JOK
https://m.edso0.ru/863e9214
33 Metoanl 1 TOCTKEHNS CEJIEKIIUN 1 bu6mmoreka [JOK
pacTeHni 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buortexHonorus Kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4
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[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA
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