MUHUCTEPCTBO NPOCBELEHUS POCCUMCKOMN ®EJIEPALIAUA

Munucrepcrso npocseunienusi KbP

MKY "¥Ynpasienue o0pa3zoBaHus

YPpBaHCKOro MyHUIMNIAJABHOIr0 paitona KbP"

MKOY "JIuneii Nel" r. n. Haprkana

PACCMOTPEHO COI''TACOBAHO VTBEPXJIEHO

Ha 3aC€JaHUN 3aC€I[aHI/Ie I[HpCKTOp oy

METOANYCCKOT'O IneaarorntdycCKoro COBCTa

O6’B€}II/IHCHI/I$I y‘IHTCHCﬁ

Inxosiosa H.A. bankaposa A.X. A.b. bexxayros

[Iporokois Nel ot «28» aBrycta  I[Ipotokon Nel ot «29» aBrycrta  IIpukaz Ne 100/1-O/f ot «31»

2023 r. 2023 1. aprycta 2023 .
Moanucan: Ackep
Bopucosuy bexayros
DN: C=RU, O=MKOY

9 rI Muuent Nel r.n.
HapTtkana YpBaHckoro
MYHWLMNAnNbHOTo
panoHa KBEP, CN=Ackep
Bopucosuy bexayros,
E=nliceyl@bk.ru
JDara: 2023-09-01 19:
51:48
PABOYAS ITPOTPAMMA

yueOHoro npeamera «buosorusi. bazoBblii ypoBeHb»

(ID 1011666)

s ooygaromuxcs 10 kmacca

r. n. HaprkaJsa 2023r.



HOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHH TCOPETHUYECKYIO OCHOBY ISl OIpPEICICHHUS
MOAXOJIOB K (OPMHUPOBAHUIO COJEpKaHUs y4eOHOTO TpenmeTa «BHOJIOTHS» COCTaBUIIM:
koHuUentyanbHble nojoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU II€JIeH, COJepXaHus,
pe3ynbTaToB OOyUeHHUs W TPEeOOBAHHWM K YPOBHIO TOJTOTOBKH BBITYCKHHKOB, IOJIOKCHHS 00
o0IMX MENSIX W MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero oopaszoBanus B Poccuiickoii denepanun, a TaKkKe MOJIOKCHUAS O CHeIH(PUKE OUOJIOTHH,
e 3HAYCHWU B TIO3HAHWM JKUBOU MPUPOIBI U OOCCIICYCHUH CYIIECTBOBAHUS YEIIOBEYCCKOTO
obmectBa. CorlacHO Ha3BaHHBIM ITOJIOKEHHSIM, OIPEACICHBI OCHOBHBIC (PYHKIIUU MPOTPAMMBI
o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naéT MpeACTaBICHHE O LENsAX, 00 00IIeil cTpaTeruu 00y4YeHus,
BOCITUTAHWS W pa3BUTHA OOy4arOMIMXCSA CpeJACTBaAMHU ydeOHOoro mpenmera «buosorusy,
ompesenseT 00s3aTeIbHOE TPEIMETHOE COJICpIKaHHWEe, €ro CTPYKTYpPY, paclpeeicHue II0
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCJICIOBATEIIBHOCTh U3YUEHUs Y4eOHOTO MaTepuaia C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPECIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIBHOTO IpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJarOIIUXCSL.

B mporpaMMe 1m0 OWOJIOTHH TakKe YYUTHIBAIOTCS TPeOOBAaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TIPEIMETHBIM pe3ysibraTaM oOydeHus B (hopMHUpOBaHUU
OCHOBHBIX BHJIOB yU4€OHO-TIO3HABATEIILHOM JIEATETLHOCTH/ydeOHBIX AEUCTBUN O00yUJalOMMUXCs 0
OCBOEHHIO COJICPKAHUs OMOJIOTHYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 kmaccel, 06a30BBIN YpOBEHB) peaqu30BaH TPHHIIUI
MIPEEeMCTBEHHOCTH B M3y4eHHHM Ouojioruu, Onmaromapss d4eMy B HeW mpocMmaTpuBaercs
HaANpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpHEHTAlUU{  JIMYHOCTH, OKOJOTMYECKOTO  MBILIUICHHUS,
MpEJCTaBICHU O 30pOBOM oOpa3e KH3HU M OEpeHBIM OTHOLIEHHEM K OKpYyKarolei
npupoaHoit cpene. IloaToMy Hapsny ¢ u3ydeHHEM OOIIEOMOTIOTMYECKHX TEOpHUH, a TaKkKe
3HAHUN O CTPOEHUU KUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
MIPOLIECCOB B MporpamMme MO OHOJOTMM YAEJICHO BHUMAHHME HCIOJB30BAHUIO MOJYYEHHBIX
3HaHWUN B IOBCEIHEBHOM KU3HU IS pELICHUs MPUKIAJHBIX 3a/1a4, B TOM YHCIe: TPOPUIaKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUI  4YENOBEKa, MEIUKO-TEHETHUYECKOT0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKH 1IETIECO00Pa3HOTO MOBEIEHUSI B OKpYXKAIOIIeH MPUpOAHON cpene,
aHallM3a BJIMSHHUS XO3SIMCTBEHHOW JESTENbHOCTH 4YEJNOBEKa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHUE BHHUMaHUS K MPHUKIATHOW HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorusy) mpoAUKTOBAHO HEOOXOJMMOCTBIO OOECTIeUeHUs! YCIOBUM Ui PELICHUS
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJIBHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpas MPEANoIaracT
dbopmupoBaHre y 0O0y4aroOUIMXCs CIIOCOOHOCTH aJaNTUPOBATHCS K W3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHEe cpemHero oOmero oOpa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa
obecnieunBaeT (HOPMUPOBAHHE Y OOYYAIOIIMXCS TMPEACTABICHUI O HAyYHOW KapTHHE MHpA,
pacmupsieT 1 0600111aeT 3HaHUS O KUBOU MpUPOJIEe, €€ OTIMUUTEIBHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3alliil M DSBOJIOIHH, CO3AAaéT YCIOBUS MJIs: TO3HAHMSI 3aKOHOB >KUBOW MPUPOIBDI,
dbopmupoBanusi (PYHKIIMOHATBLHOM T'PaMOTHOCTH, HABBIKOB 3/I0POBOTO M 0e€30mMacHOro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIILICHHS, [IGHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonpioe 3HaueHue OHONOTHS WMEET TakXKe I pEHICHUs BOCIHTATEIbHBIX U
Pa3BHUBAIOIINX 33/1a4 CPETHEro 00IIero o0pa3oBanus, coluanu3anuu ooydaromuxcs. U3ydenne



ouosorun obecrieunBaet YCIIOBHS JUISL dbopmupoBaHus MHTEJIEKTYyaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYIBTYPHI, CIIOCOOCTBYET
MHTETpalul OUOJIOTUYECKUX 3HAHUN C TPEACTABICHUSAMH M3 JPYTHX YYEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHUU U Teorpadun. HazBaHHbIE OJI0XKEHUS O TpeAHa3HAUYCHUH Yy4eOHOTO
npenMera «buonorus» CcocTaBMIM OCHOBY [UIsl OIpEAEieHHs] MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €TO COAEP KaHMsI, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT10op coneprxkanust yaeOHOTO npenmera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIHNA KYJIbTYpOCOOOPa3HOTO TOJX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOMIMECs JOJKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUMMBIC JUI (POPMHUPOBAHUS OOILICH KyIbTYpHI, ONPEIEIISIONINe
a/IcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpPYXKAIOIIEW HPUPOIHOHN cpene, BOCTpeOOBaHHBbIE B
MOBCETHEBHON JKU3HU U MPAKTHUYECKON nesiTebHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HaHUI
3aHMMAIOT JJIEMEHTBl COJEpXKaHHs, KOTOpble CIy)XaT OCHOBOM s  (QopMHUpOBaHUS
MPEJICTAaBICHU O COBPEMEHHOW €CTeCTBEHHO-HaydyHON KapTMHE MHUpa M LEHHOCTHBIX
OpPHEHTALMX JIMYHOCTH, CIIOCOOCTBYIOIIMNX I'YMaHU3aUU OUOJIOTUYECKOT0 00pa30BaHMsL.

CTpykTypupOoBaHHE COJepKaHUsi y4eOHOTO MaTepuaja B TMporpamMme 10 OHOJIOTHH
OCYILIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUYEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpOBHEBOW OpraHM3allMM W 3BOJIONMH. B COOTBETCTBHMM C ATHUM B
CTpYKType yueOHOTro npeaMera «buosorush» BbIAEICHBI CIEAYIOUIUE COJep)KaTeIbHble JTUHUU:
«buonorus xak Hayka. MeTopl HaydHOTrO NO3HaHUS», «KieTka kak Ouosorudeckas cuctema,
«Opranusm Kak Ouojyoruyeckas cucreMayn, «Cucrema 1 MHOrooOpa3ue OpraHnyeckoro Mupay,
«IBOJIIOIUS )KUBOM MPUPOBD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp uzydyenust ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOy4aloUMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIHMOHAIBHON OpraHu3aliy >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHNne yMEHUN UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHIl B
OTHOIIEHUH 0OBEKTOB KUBOUM MPUPOJIbI U PEUICHUS PAa3TUYHBIX KU3HEHHBIX MPOOIeM.

Joctmxenne 1enu wu3ydeHus ydeOHoro mnpenmera «buonmorus» Ha 6a30BOM ypoBHE
obecrieunBaeTcs pelIeHuEM CIIEeIYIOINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOPHsX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TMIOTe3aX, NpaBHaX, CIYKalUX OCHOBOW Juig (GOopMHpOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAyYHON KapTUHE MHpa, O METOJAX HAyYHOTO IIO3HAHUA,
CTPOEHUHM, MHOTOOOpa3sud M OCOOCHHOCTSX MUBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3aluHy,
BBIJAIOIINUXCS] OTKPBITHSIX M COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUY;

¢dbopmupoBaHre y OOy4arolIMXCsl MMO3HABATENbHBIX, WHTEJUIEKTYyaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTH B OMOJOTHMH HAayYHBIX B3IJIAIOB,
UJed U MOAXO0JA0B K U3YUEHHUIO )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy;

CTaHOBJIEHHME Yy OOydYaromuxcsi oOmeld KylnbTypbl, (YHKIHOHAIbHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLICHUBATH SIBJICHUS OKPYXAIOIIETO MHpA UBOW MPUPOJBI HA
OCHOBAaHUU 3HAHUU U OTBITA, MOJTYYCHHBIX IPU U3YYCHUH OUOJIOTHH;

¢dopmupoBaHue y oOydaromuxcs YMEHMH HUIIOCTPUPOBATh 3HAYeHHE OMOJOIMYECKHX
3HAHUM B TPAKTUYECKON [EATEIbHOCTH YENOBEKa, Pa3BUTHU COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHUBOW MPUPOIBI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K HEl, COOII0IeHUS ITUYECKUX HOPM IIPU MPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAaHUM;

0CO3HAHME LEHHOCTH OMOJOIMYECKMX 3HAHUM /sl MOBBIIEHHUS YPOBHS SKOJOTHMUECKON
KYJIBTYPBI, 1711 (GOPMHUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHWNA M YMEHHMH B IMOBCETHEBHOW KXH3HH JISI OLICHKU
MOCIIE/ICTBUI CBOCH JEATENHHOCTH N0 OTHOILICHHIO K OKpYXKAloIled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAaHUE U COOIIOIEHUE Mep TTPODUITAKTHKY 3a00JIeBaHUN.

B cucreme cpennero obmiero obpazoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE,
ABJIETCA 00sA3aTeNbHBIM YUEOHBIM MPEAMETOM, BXOJSAIIMM B COCTAaB IPEIMETHON 00s1acTi
«EcTecTBeHHO-Hay4YHBIE [TPEIMETHD.

st u3ydenus OMoioruu Ha 6a30BOM YPOBHE CpEAHEro oOIiero oopa3oBaHusi OTBOJAUTCS
68 9acoB: B 10 KJacce - 34 qaca (1 qac B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. Buosorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QWIOCO(PHEH, ITHKOW, 3CTETUKOH M mpaBoM. Pois Ouosiorun B
(bopMUpPOBaHUY COBPEMEHHOW HAy9IHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Mertoapl TO3HAHUS KUBOW MPUPOIbI (HAOIIOACHUE, SKCIIEPUMEHT, OIMCaHUE, U3MEPEHUE,
KJIacCU(UKAIUsI, MOJICTUPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl u cxembl: «MeToIbl TO3HAHUSI JKUBOW TTPUPOIBIY.

JlabopaTopHble 1 IpaKTHYECKUE PadOThI:

[Ipaktnueckas padora Ne 1. «Mcnonb3oBaHHME pa3IWYHBIX METOJOB NPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. JKuBble cHcTeMbI M X OPTaHU3ALMSL.

XKusble cuctembl (OMOCHUCTEMBI) KaK HpeaMeT Hu3ydeHHs Ouojoruu. OTiInyHe >KUBBIX
CUCTEM OT HEOPraHU4ECKON MPHUPOJIbIL.

CpoiicTBa OmocucteM W HWX pa3HooOpaswe. YPOBHH OpraHu3aiid OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBI,  TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKUI ), OMOCHEPHBIH.

JdemoHncTpaumnu:

Tabmuibl 1 cxembl: «OCHOBHBIC TPU3HAKH )KU3HIWY», « Y POBHU OpraHU3AIMH KHUBOU
MIPUPOJIBI».

O6opynoBanue: moens MoJiekynsl JJHK.

Tema 3. XUMHUYECKHUIi COCTAB M CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH.  XUMHUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTBHI,
MHKpPO3JeMeHThl. Bosla 1 MUHEpanbHbIE BEIECTBA.

@yHKIMK BOJbI M MHUHEpalbHBIX BelecTB B KieTke. [loaaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamennmblie
U 3aMEHHMMbIE aMHUHOKHCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIEKYNbl (NEepBUYHAs, BTOpPUYHAS, TPETUYHAs M YETBEPTHUYHAS CTPYKTYypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonoruueckue QyHKIUN OEIKOB.

®epMeHThl — Ouosornueckue karaiamsatopbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTP,
cyOctpatHas cnenuduuHocts. Kodepmentsl. Butamunsl. Otnuuuss  (pepMeHTOB  OT
HEOPraHUYECKHUX KaTajau3aTopoB.

VYrneBosl: MOHOCaxapuIbl (TIIOKO3a, prubo3a U 1e30Kkcuprb03a), nucaxapuibl (caxaposa,
JaKTO3a) W TMoJHcaxapuibl (Kpaxmall, TIUKOTeH, IeJulono3a). buonornueckue QyHKIUU
YIJIEBOJIOB.

Jlunuapl:  Tpurnuuepuasl, Qocoaunuapl, crepouasl. ['mapoduabsHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue pyHkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JIMMUIOB Kak
HWCTOYHUKOB SHEPTHH.



Hyxneunossle kucnotsl: JIHK n PHK. Hykieotnipl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuumun JIHK. Crpoenne u ¢ynkumn PHK. Bugsr PHK. AT®: crpoenue u
GbyHKIMH.

[uronorusa — Hayka o kiuerke. KierouHas teopus — npumep B3aMMOJCUCTBUS HIEUH U
(aKTOB B HAYYHOM NO3HAHUHU. METOIbI H3yYEeHUS KICTKH.

Krnerka kak nenocrHas >xuBas cucreMa. OOuiue Npu3Hakyu KIETOK: 3aMKHYyTash HapyKHasl
MemOpana, monekynbsl JIHK kak renerndeckuii anmapar, cucteMa cuHTe3a Oelka.

Tunel KkiIeTok: »sykapuoTHyeckas U Hpokapuotudeckas. (OCOOEHHOCTH CTPOECHMS
MpOoKapuoTHUECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHUE YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOMN, J)KUBOTHOW U TPUOHOM KIETKHU.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX (QYHKIUU.
[Inazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. LluTomnazmMa u e€ opraHoupsbl.
OnnomeMOpannbie opranouab! kinetku: DIIC, annapat 'osnbmpku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHoufbl KJIETKH: MUTOXOHJpHUHM, MIacTuabl. IIpoucxoxaeHne MHUTOXOHAPUN U IUIACTU.
Buner niactua. HemeMOpaHHble OpraHOM/ bl KIIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPHOJIH,
PECHUYKH, KI'YTUKU. OYHKIIMHM OPraHOUIOB KIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kietku. CTpoeHue sipa: saaepHas 00o0ji0uka, KaproIia3Mma,
XpOMAaTHH, SJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiaen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXHUBOW  MPUPOJIEN,
«PacrpeneneHne XMMHUYECKHUX 3JIEMEHTOB B )KMBOW IIPUPOAC».

Tabmuuel u cxemsl: «llepuonuueckas TabIMIA XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes 6enka», «CTpoeHne MosieKyisl Oenka», «CtpoeHue pepMeHTay,
«Hyxnennossie kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHE 3yKapuOTHUYECKOMN
KJIeTKN», «CTpoeHue >KMBOTHOW KIETKM», «CTpPOEHHE pPACTUTENIbHOM KIEeTKu», «CTpoeHue
IIPOKApPUOTUYECKOHN KIETKN», «CTPOCHUE Apa KIETKN», «YTIEBOAB, «JIunuas.

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpydOBaHUE Ui NPOBENCHUS HAOJIOJCHUH,
U3MEpEHUH, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUabHBIX
KIIETOK.

JlaGopaTopHble H IPaKTUYecKue padoThl:

JIaGopatopHast pabota Ne 1. «/3ydyeHue KaTalUTUYECKOHM aKTUBHOCTH (epMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3yueHue CTpOeHHs KIETOK pacT€HUH, XHUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX ONUCAHUE.

Tema 4. ’KusHeesiTeJIbHOCTb KJICTKH.

O6men BemiecTB, wunu MeTabomu3Mm. AccuMmuisiius —(TJIacTUYeCKud oOMeH) U
TUCCUMIIIALIUSA (SHEpreTUYecKuii 0OMeH) — JIBe CTOPOHBI €JMHOTO Ipoliecca MeTtabosnsma. Posb
3aKOHOB COXPaHEHHsI BEILIECTB U SHEPTUH B IOHHUMaHUM MeTaboJIn3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOoGHBINA U rereporpodHbiii. Poss depmeHTOB B 00MeHe
BEILECTB M NPEBPAILCHUN YHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas U TemHOBas (a3l (oTocuHTe3a. Peakumu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUI KU3HU Ha 3emiie. BiusHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €0 IPOAYKTUBHOCTH Y KYJAbTYPHBIX paCTeHUH.



XeMocuHTe3. XEeMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUCHHE XEMOCHHTE3a IS JKU3HU Ha
3emuie.

OHepreTuyecknii oOMEH B  KIeTKe. PacmierieHne  BeIIECTB,  BBIJCICHHE H
aKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. DTambl SHEPreTHuecKoro oomMena. I nmukonus. bpoxxenue n
ero Buabl. KuciopogHoe OKuclIeHUE, WIM KIETOYHOE JAblxaHue. OKuciaurenabHoe
dbochopummpoBanue. IPHEKTHBHOCTL FHEPTETUIECCKOTO 0OMEHA.

Peakium wmarpuuHoro cuHTe3a. [‘enermueckass wHpopmamus u JHK. Peammszaums
IreHETUYECKON MH(pOpManuM B KJIETKe. ['eHeTuueckuil KoJx U ero cBoiicTBa. TpaHcKpunuus —
matpuunblii cunte3 PHK. Tpancnsuust — Ouocunte3 6enka. Dramnbl Tpancasiuuu. KogupoBanue
aMUHOKHCIIOT. Postb pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HWcrtopus otkpeitus BupycoB (. W
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U )KM3HEHHOTO 1MKJIa BUpYcoB. bakrepuodaru. bone3nn
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nMMmyHoiepunuTa yeioBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoHncTpaumnu:

[optpetsi: H. K. Konbuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tuner  muTanus», «Metabomusm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii ooMen», «Xmoporutact», «Dotocuntes», «Ctpoenne JIHK», «Ctpoenne u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHetnueckuit  kom», «Bupycsi»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWda, Oaxrepuodaray,
«Pennmukanus JTHK».

O6opynoBanue: moaenu-amminkanuu «Yasoenne JIHK w Tpanckpumus», «buocunTes
oenkay, «CTpoeHue KIeTKm», Moaelb cTpykTypsl JTHK.

Tema 5. Pa3MHO:KeHHe U HHAUBHUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Kierounsrii mukn, WM XKU3HEHHBIM LMK KieTku. MHTepdaza m mmtos. [Iporeccsr,
npoTekaromue B mHTepdasze. Perumkamus — peakumst matpuuHoro cuHte3a [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTHN. J[UTIOMIHBIA W TaIUIOWAHBIA XPOMOCOMHBIC
Habopel. XpomaTtuel. LuTonorndyeckre OCHOBBI Pa3MHOKEHHSI U MHIUBUIYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkun — muto3. Cragum muroza. [Ipomeccel, mpoucXoAsiiMe Ha pa3HbIX
CTaAMSIX MUTO3a. BHOJIOTMYECKUIT CMBICII MUTO3A.

[IporpamMmmupyemasi rubenb KIETKH — alomnTo3.

@opMBI  pa3MHOXKEHHS OpraHM3MOB: Oecronoe U mojoBoe. Buasl  Oecronoro
Pa3MHOXKEHHsI: JeJICHHe HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KJIOHUPOBAHHE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHS OT OECIOIOTrO.

Meiio3. Craguu meio3za. Ilponeccel, npoucxonsume Ha craausax Mmenosa. lloBeneHue
xpoMocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIC U 3HaYEHUE MEH03a.

I'amerorenes — mporiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [100BEIE jKeTe3bl:
CEMEHHHUKU M sSUYHUKH. OOpa3oBaHHME W Pa3BUTHE TMOJOBBIX KJIETOK — raMeT (crepMaTo30uf,
SHIIeKIIeTKa) — crepMatoreHes u oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaTto3onioB. OmnoaoTsopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpPHOHAIbHOE paszBUTHE (dMOpHOTEHE3).
Dranbkl YMOPUOHATBFHOTO PA3BUTHS y MO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TaCTPYISALus,



opranorenes. IlocTamMOpruonanbHOe pa3BUTHE. THIIBI TOCTAIMOPHOHAIBFHOTO PA3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOJCTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 LBETKOBOTO PAaCTEHUS: CTPOECHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «POpPMBI pa3MHOKEHHS OPTaHU3MOBY, «/|BOITHOE OTUIOIOTBOpEHUE Y
LIBETKOBBIX pPAacTeHMI», «BereratmBHOo€ pa3MHOXKEHHE pacTeHU», «/leneHue  KieTku
Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIETOUHBINA ITUKI,
«Perumkanusa THK», «Mutos», «Meios», «IIpamoe u HenpsaMmoe pasButue», «l'amerorenes y
MJICKOTIUTAIONINX U YelloBeKa», « OCHOBHBIE CTaIUM OHTOTEHE3a).

O6opynoBaHue: MUKPOCKON, MHKporpenapaTsl «CriepMaTo30UIbl MIIEKOIUTAIOIIETO,
«Slifuexnerka MiekonurTaromero», «KapuokuHes B KJIeTKaX KOpELIKa JIyKa», MarHUTHas
Mojenb-anmiukanus «/lenenne knerkny», moaens JJHK, moaens MeradazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpaKTHYeCKUE PadoThI:

JlabopaTtopnast padota Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnast pabora No 4. «l3ydyeHwe CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacsiencTBeHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetwku. HMctopusi pa3BuTHS TeHETHKUA. Pojib mUTOIOTHH U
SMOpHOJIOTUH B CTAHOBJICHUH I'eHeTUKU. Bkian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TreHeTUKH. MeTonpl TeHeTHKH (TUOPUAOIOTHYECKUM, ITUTOTCHETUYECKUI, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETHYECKUE MOHATHUS. [ eHeThyeckas CUMBOJIMKA, HCTIONIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWA  NPU3HAKOB, ycTaHOBJeHHble [.  MeHnenem.
MonoruOpuaHO€e CKpelruBaHue. 3aKOH eIMHO-00pa3us THOpHUI0B MepBoro nokojaeHus. [Ipasuio
JOMUHUPOBAaHUA. 3aKOH pacCLUEIUICHUsT NpPU3HAKOB. l'mnore3a wuctorsl ramer. llosHoe u
HEIOJHOE JOMUHUPOBAHUE.

JluruOpugHoe  ckpemiyBaHUe. 3aKOH HE3aBHUCHMOIO  HACJIEJOBAaHUS  MPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTHOPUAHOTO CKpEHIMBAHUS. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHUs TSl ONpeeNICHUs] TEHOTHUIIA OCOOU.

CuerieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o cuemnjaeHHOMY
Hacje10BaHuIo reHoB. HapylieHue cienieHus TeHOB B pe3ylibTaTe KPOCCHHIOBEpA.

XpOMOCOMHAs TEOPUS HACIIEICTBEHHOCTHU. | eHeTnYecKre KapThl.

I'enetuka nona. XpoMOCOMHOE ONpEEICHUE M0JIa. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
l'omoramerHble U reTeporameTHble OpraHu3Mbl. HacrienoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. Bubl N3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib cpeibl
B HEHACJEJICTBEHHON M3MEHYMBOCTH. XapaKTEpPUCTHKAa MOAM(DUKALMOHHOM H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peaknuu npusHaka. KosnuecTBeHHbIE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAN(DUKAITMOHHOW H3MEHUHMBOCTH.

HacnenctBeHHast, WM TeHOTUIIUYECKAsi, U3MEHUYMBOCTh. KOMOMHATHBHAsS M3MEHYMBOCTD.
Meiio3 u T1O0JIOBOM TMpoIecC — OCHOBAa KOMOMHATUBHOW M3MEHYMBOCTH. MyTallMOHHAs
n3MeH4YMBOCTh. Kiaccudukanus MyTraiuii: TeHHble, XpOMOCOMHBIE, FeHOMHbIe. YacToTa n



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOMN
n3MenunBocty H. M. BaBunosa.

BuesinepHast HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
TE€HEAJOTHYECKUN,  OJM3HELOBBIN, IUTOTEHETUYECKUM, OMOXMMHUYECKHH, MOJIEKYJISIPHO-
reHetuyeckuii. COBpPEMEHHOE OIpeAeeHUE TeHOTUIA: II0JHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTHUIUpPOBaHKHE, B ToM uuciie ¢ nomombio [I[[P-ananu3a. HacnenctBennsie 3aboseBaHus
YeJloBEeKa: TEHHble 00Je3HM, OOJE3HM C HACJIEACTBEHHON  IPenpacrojokKEHHOCTHIO,
xpoMocomHbie Oosie3Hu. ComaTudeckue W TeHepaTuBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[Ipunuumer 310poBoro 06pasa *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICYCHHUS TCHETUYECKUX
Oone3Hell. MeauKo-reHeTH4ecKoe KOHCYJIbTHPOBaHME. 3HAUEHUE MEIUIMHCKON TeHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIEBaHHI YeTIOBEKa.

JdemoHncTpaumnu:

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

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKpPENTMBAHWE U €T0 IUTOTCHETHYECKas: OCHOBAY,
«3aKOH pacHIelsIeHuss M €ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOThI TameTy,
«Iurubpunnoe ckpemmBanuey, «lluTomornueckre OCHOBBI JAUTHOPHIHOTO CKPEUTABAHUS,
«Meiios», «B3zanMoielicTBrE aJlIeNbHBIX TE€HOBY, «l €HeTHYeCKne KapThl paCTEHHUU, )KUBOTHBIX
u yenoBeka», «['eHeTHka mosa», «3aKOHOMEPHOCTH HAclEOBAaHMS, CIEIJIEHHOIO C IOJOMY,
«KapuoTunsl dYemoBeka © KUBOTHBIX», «Bumael wu3MeHumBOCTHY, «MoauduKamoHHas
M3MEHUMBOCTbY, «HacnenoBanue pesyc-gpakropa», «l'eHeTuka rpynn KpoBuy», «MyTalmoHHAS
U3MEHYUBOCTD.

Ob6opynoBanue: Mojenu-anmumkauun «MoHoruOpuaHoe ckpeunuBanuey, «Hemomnnoe
JOMHHUpOBaHHe», «JlurubpuaHoe ckpeunuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MHUKporpenapat «Jlpo3zoduna» (Hopma, myranuu GopMbl KPUIHEB U OKPACKU Teja), repoapuid
«"'opox MoceBHOW».

JlaGopaTopHble H MpaKTUYecKue padoThbl:

JlabopaTtopnas padota Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPHUAHOTO U AUTHOPUIHOTO
CKpEeIMBaHUs Y Ap030(UIIbl HA TOTOBBIX MUKPOIIpenapaTaxy.

Jlaboparopnas padota Ne 6. «M3yueHnre MOAM(PUKALIMOHHON M3MEHUYHUBOCTH, TIOCTPOCHUE
BAapHUAIIMOHHOTO Psijia U BapUALIMOHHON KPUBOID».

JlaboparopHas pabora Ne 7. «Ananu3 wmyranuid y JIpo3oduiasl Ha TOTOBBIX
MUKpOTpernaparax».

[IpakTuueckas padora Ne 2. «CocTaBieHue U aHAIN3 POJIOCIOBHBIX YEIOBEKA.

Tema 7. Cesekuusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexius Kak HayKa U Mpolecc. 3apokIeHUe CeleKInu U goMecTukanus. Yuenune H. U.
BaBuiioBa 0 IeHTpaXx NPOUCXOXKACHUS U MHOT0o0pasus KyJAbTypHBIX pacTeHuil. L[eHTpbl
MPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOBI CEeNeKIMU. MaccoBbIii U MHIUBUIYATbHBIA OTOOPHI B CEIEKIIUU
pacTeHuii u KUBOTHBIX. OleHKa dKCTephepa. BIM3KopoACTBEHHOE CKpEeIIUBAaHIE — UHOPUIMHT.
Uncras nuHusa. CkpellMBaHWe YHCThIX JuHMA. ['erepo3uc, wnm THOpUAHAS  CcHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtganéHHas ruUOpuaM3anus u e€ yCIexwu.
HckyccTBeHHBIM MyTareHe3 M TOJIyY€HHUE MOJMILIONAOB. JIOCTHKEHUS CEJNEeKIUU PaCTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buortexHonoruss kak oTpacib NPOU3BOJACTBA. ['€éHHAas HH)KEHEepus. OTalbl CO3AAaHUA
pexomOunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas wumxenepus. Kietounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHHil. KiIIOHMpOBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKME U JTHYeckue Mnpodiaemsl. ['MO —
TeHETUYECKH MOIU(PHUIIMPOBAHHBIC OPraHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. @. MBaHOB.

Tabmuupl 1 cxembl: kapra «LleHTppl NPOUCXOXKIAEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopospl JOMaNIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akanmemmka M. @. HWanoBay, «llomumnonmusy, «OOBEKTHI
ouorexHonorun», «Kierounole KylbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpOoBaHHE M NEpEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IUIOJI0OB U KOPHEIUIOAOB AMKUX (OPM M KyJIbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBEHHbIE PACTECHUSI.

JlabopaTopHble 1 IpaKTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTH)KEHUS CENeKLIUU PAaCTeHU M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN Y4acTOK, B TEILIMYHOE
X035UCTBO, 1a00PATOPHUIO arPOYHUBEPCUTETA WM HAYTHOTO HIEHTPA)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBLI 110
BUOJIOTUX HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBalTCSd TpeOOBaHMUS K pe3ylbTaTaM OCBOEHUS
00y4aroImMMUCs MPOrpaMM CpPEIHET0 O0IEero 00pa3oBaHUs: JTMYHOCTHBIM, METAPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOSHUS MpenMmeTa «BbHONOTHs BBIICICHBI
CIIENYIONIME  COCTABJISIONIME: OCO3HAHME OOYYaIOIMIMMHUCS  POCCHUHCKOW  Tpa)aaHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BHTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEICICHHUIO,
HAJIMYME MOTHUBAIMM K OOyYeHHI0O OWOJIOTHH, IICJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX
YOKICHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH W MCTOPUYCCKUX TPAJAWIIMHA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHHUS, TOTOBHOCTH M CIIOCOOHOCTh OOYYArONIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JICATCIILHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, TMPHCYIIHMH  CHCTEME
OMOJIOTMYECKOTO 00pa3oBaHUs, HAIWYUE HKOJOTHYECKOTO TMPABOCO3HAHHUA, CIOCOOHOCTH
CTaBUTH IEJT U CTPOUTH )KU3HCHHBIC TUTAHEI.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS MpenMera «buonorus» AOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIBHOU IESTENHHOCTH B COOTBETCTBHHU C TPATUIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMHU U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOuiecTBe MpaBWJIaMU W HOPMaMM TOBEJEHHS M CHOCOOCTBYIOT IpolieccaM CaMOMNO3HaHMS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH MO3WUIUU JMYHOCTH, MAaTPHUOTU3MA,
YBaXEHHSI K 3aKOHY M MPABONOPSAIKY, YEIOBEKY TpyJa W CTaplieMy IMOKOJEHHIO, B3aUMHOIO
yBaXKEHMs, OEpEeKHOr0  OTHOUIEHHS K  KYJIbTYPHOMY  HacleAMI0 U TPaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit Denepanuu, Npupoe U OKpYKaroliei cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTO mpeamera «bruosorus» JA0KHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTh 00y4aIoOLIUXCs PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHHUX
yOeXKIeHUM, COOTBETCTBYIOUIUX TPAAMIMOHHBIM  IEHHOCTSM  POCCHIMCKOrOo  00IlecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JIEATEIbHOCTH B IMPOIECCE peann3alii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIHHOMN JA€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOYyYaromerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'0 4JIEHA POCCUIICKOTO OOIIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOsA3aHHOCTEH, YyBaK€HHWE 3aKOHA W
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JEATEIHHOCTH MPHU CO3/IaHUHU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33124, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3UIIMIO 10 OTHOUICHHIO K SBICHHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JCHCTBUSX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMHU, KYIbTYPHBIMH IIEHHOCTSMH U COLUATHHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
II0O3HABATENIbHBIX M HCCIEJOBATENbCKUX 3a/ad, YBAKUTEIbHOTO OTHOIIEHHUS K MHEHHUIO
OTIIIOHEHTOB MPU OOCYKJICHUN CHOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW HICHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTH 3a CBOW Kpail, CBOO
Ponuny, cBOM 3bIK U KYJIbTYpPY, IPOILIOE U HACTOALEE MHOIOHALMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEAUI0 U NaMATHUKAM IPUPOJBI,
nocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUMCKMX YYEHBIX B CTAHOBJIEHME U DPa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTUH B MIO3HAHWU 3aKOHOB MPUPO/bI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMUSI:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEMN POCCUICKOTO HapoJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHMUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U IIECHHOCTH;

OCO3HAHHKE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBCHHOE OTHOILEHHWE K CBOUM PpOIMTEISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATHSA LICHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPAAULMUSMHU HApOJOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLICHHE K MHpY, BKIIIOYAs 3CTETHKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILICHHIA;

IIOHMMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBHS KUBOW IIPUPOIBI U €€ LICHHOCTH;

TOTOBHOCTb K CAMOBBIPXEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHUE MPOSBIIATH
KayeCcTBa TBOPYECKOW JIMYHOCTH;

5) ¢wusnyeckoro BocnHTAHUs, (OPMHUPOBAHUS  KYJIBTYPHI 3A0pPOBbS U
3MOLMOHAJIBHOI0 0/1ar0NOJIyYus:

[IOHMMaHUE U peanu3auus 370poBOro U 6e30macHoOro odpasza >KU3HU (370pOBOE MUTAHHE,
COOJIIOJICHHE TUTHEHUYECKUX MPaBWJI U HOPM, COAJTaHCHPOBAHHBIA PEKUM 3aHATHH U OTIbIXa,
peryiasipHass (u3MuUecKash aKTUBHOCTb), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOILIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH MPaBUJI MHIUBHUIYAIbHOIO M KOJJIEKTMBHOTO O€301acHOTro
MIOBEICHUS B CUTYyallUsIX, YIPOKAIOUIUX 3J0POBBIO U KU3HU JIFOEH;

OCO3HAHWE MOCIEACTBUN W HENPHATHS BPEIHBIX NPUBBIYCK (YHOTPEOICHHS aIKOros,
HapKOTHKOB, KYpEHHUS);

6) TPYIOBOr0 BOCIIMTAHHUS

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MaCTepCTBa, TPY10JII00HE;

TOTOBHOCTbH K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUECKON M COLMAIBHOM HAIIPaBIEHHOCTH,
CMOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBaTb M CaMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESITEIEHOCTD;



MHTEpPEC K Pa3NUYHbIM chepam NpodecCHOHATBbHON AEATENIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BbIOOp Oyaymiel mpodeccun U peaan30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSIHKEHUU BCEH
KU3HH;

7) IKOJIOrHYeCKOro BOCIIMTAHHUS:

9KOJIOTMYECKHU 11€71€cO000pa3HOE OTHOIIEHUE K NMPUPOJAE KAK UCTOUHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMUS,

MIOBBILLIEHUE YPOBHS KOJIOTUYECKON KYJIbTYpbI: IPUOOPETEHUE OIbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCJIEJICTBUI JUIsl OKPYXKAIOLIEH cpelbl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble IPU U3yUYEHUU OHOJIOTUM 3HAHUS U YMEHUS
IpU pelIeHUH NpoOJeM, CBSA3aHHBIX C PAlMOHAJIbHBIM IMPHUPOJONOIB30BaHUEM (COOIIOCHHE
MpaBWJI NOBEJEHUS B NPUPOJE, HAINPABICHHBIX HA COXPAaHEHHE PaBHOBECHSI B IKOCHCTEMAX,
OXpaHy BHJIOB, IKOCHCTEM, OHOCheEpDI);

AKTUBHOE HEINpUATHE ACWCTBUM, NPUHOCAIIMX BPEA OKPYXKAKIIEH IPUPOLHON cpene,
yYMEHHE MPOTHO3UPOBATh HEOIArONMpUSITHBIE 3KOJOTHYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JNENCTBHAN M NMPEJOTBPAIATD HX;

HaJIM4ue PAa3BUTOTO 3KOJOTHYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KYyJIbTYphl, OIbITA
NEeSITeIbHOCTH  DKOJIOTUYECKON  HampaBlI€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HMHU B
M03HABaTEIbHONW, KOMMYHHMKAaTUBHOW U COLIMAJbHOM NPAKTHKE, TOTOBHOCTU K Y4YacTHIO B
MIPAKTUYECKON IEATEIbHOCTH IKOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMHUPOBAHHOCTE ~ MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HaykKl U OOLIECTBEHHOM IpPAaKTMKH, OCHOBAHHOIO Ha JHUalore KyibTyp,
CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B IIOJIMKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YATATEJIBCKON KyJIBTYPBI KaK CPEICTBA B3aUMOACHCTBUSA
MEXAY JI0AbMH U NIO3HAHUS MUPA;

[IOHMMaHUe creuupUKr OUOJIOTMM KaK HAayKH, OCO3HaHus €€ posu B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOTO MBIIUICHHS, CO3AHUU LEIOCTHOTO MPEICTABICHHs 00 OKpYyKaloLleM
MHUpE Kak O €IMHCTBE MpHUPOJbl, 4YeloBeKa U OOIIecTBAa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH TPoOIeM COXpaHEHHsI IPUPOHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTMH JJIsl COBPEMEHHOM IMBHIM3ALMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE MEPCHEKTHBHBIX OMOTEXHOJOI'MH, CIOCOOHBIX
pelaTh pecypcHble IpoOJeMbl pa3BUTHUS YEIOBEYECTBA, MOUCKA MyTeH BBIXOJA U3 ITI0OAIBHBIX
9KOJIOTHYECKUX Mpo0iIeM U obeclieueHus nepexoja K yCTOH4MBOMY Pa3BUTHIO, PAllHOHAIBEHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJSAX MOBBIIICHUS OOIIen
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, KaK COCTAaBHOW 4YacTH (PyHKIMOHAJIBHON
IpaMOTHOCTH OOyyaromuxcs, GopMupyeMoit pu U3y4eHUur OUOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOJOB IO3HAaHHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CMOCOOHOCTH HCMOJb30BaTh IOJIydaeMble 3HAaHUS Ul aHajdu3a W OOBSCHEHUS SBIICHUM
OKpYXXAIOILlEro MHpa M MPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHue JenaTb OOOCHOBaHHBIE
3aKJIIOYEHUST Ha OCHOBE HAy4yHbIX (PJAaKTOB M HMMEIOIIUXCSA JAHHBIX C LEJIbI0 IOJyYeHHS
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO MCIIONb30BaTh OHOJOIMYECKHE 3HAHMS Ul pelleHUs
po0JieM B peasibHBIX KU3HEHHBIX CUTYAIUX;



OCO3HAHME IICHHOCTH HAyYHOW NESATENBHOCTH, TOTOBHOCTH OCYIIECTBJISATH IMPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYUCHHUIO HOBBIX 3HaHMHA 1O OHOJIOTHH B COOTBETCTBHH C >KH3HEHHBIMH
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMmeTHble pe3ysibTaThl OCBOCHHS ydyeOHOro mnpenMera «buonorus» BKIOYAIOT:
3HaYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIONIMXCS  MEXKIUCIHUILTHHAPHBIE
(MexTpeIMeTHbIE) OOIIeHayUYHbIE TOHSATHS, OTPAKAIOIINE 1IEIOCTHOCTh HAYYHOUN KapTHUHBI MUpPA
U cnenuuKy METOI0B TIO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJIICHUE, MPOLIECC, CUCTeMa, HAy4HbIH (aKT, NPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAONIO/IEHUEe, U3MEpPEHHEe, HKCIEPUMEHT U JpPYruX), YHHUBEpCAJIbHbIE
yueOHble JIeHCcTBUS (NO3HAaBaTelbHbIE, KOMMYHUKAaTHUBHBIE, PETYJIATUBHBIE), 00ECTIEUNBAIOLINE
dhopmupoBanre (HyHKIIMOHATHLHON TPAMOTHOCTH U COIMAIIBHOW KOMTMIETEHIIMH OO0yJaromuxcs,
CIIOCOOHOCTh oOyuarouuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWUSA W YHUBEpCallbHble YydeOHble JEHCTBUS B II03HABAaTEIbHOU U
COLIMAIBHON MPAKTHKE.

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHUS MPOTrpaMMbl CpeaHero oOmiero oOpazoBaHUS
JOJIKHBI OTPaXKaTh:

OBiageHHe YHHBePCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMH AeliCTBUSIMU:

1) 6a3oBbIe JIOrHYeCKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHpPOBaTh M aKTyallMu3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh TPU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHHUS (aHalIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0O0O0OIIEHUS), pPacCKpPbhIBaTh CMBICT OHOJOTHYECKUX
MOHATHH (BBLIEIATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMHU MOHATHIMHU);

OTIPENeNIATh LIEeTU JAeATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUM HUX JOCTHKEHUS,
COOTHOCHUTH PE3yJIbTaThl JESTEILHOCTH C OCTABICHHBIMU LEISIMH;

UCIO0JIb30BaTh OHMOJIOTHYECKHE TMOHATUS Al OObsICHEHHMsI (PAaKTOB M SBJICHUH >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, IEAYKTHUBHBIC, [0 AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PaCCMATPUBAEMBIX SBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUEHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJICTBA AJIs MPEICTABIICHUS CYLIECTBEHHBIX CBSI3eH U
OTHOIICHUI B U3y4aeMbIX OHOJIOTHYECKHX OOBEKTaxX, a TaKXKe MPOTUBOPEUYHIl Pa3sHOro poja,
BBISIBIICHHBIX B PA3JTUYHBIX HH(OPMAIMOHHBIX HCTOYHUKAX;

paspabaTeIBaTh IJIaH pelIeHus MpoOIeMbl ¢ YIETOM aHAINU3a UMEIOIIUXCS MaTepUaTbHBIX
1 HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBUE PE3YIbTATOB IIENISAM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESTENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX pPEAIbHOTO, BUPTYaJIbHOTO U
KOMOWMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE IPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TefiCTBUS:



BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIIBCKON M MPOCKTHON NIESATEIBHOCTH, HABBIKAMU
pasperieHus mpodieM, COCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TOMCKY METOJIOB
pEUICHUS MPAKTUIECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUJBI JIEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M TMPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJIE IPHU
CO3JaHUH Y4EOHBIX U COIMAIILHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUEBBIMU
MOHATHSIMHA B METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3W M aKTyalU3WpOBAaTh 3ajady, BBIJIBUTATh
TUNOTe3y €€ pelIeHUs, HaXOJWUTh apryMEHTHI JUIS JIOKa3aTelIhCTBA CBOWUX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AQHAIM3MPOBATh TIOJIYUCHHBIE B XOJI€ PEIICHHS 3aJaud pPe3ylbTaThl, KPUTHYCCKH
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYaIUsM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;,

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN TOUCK TEPEHOCa CPEICTB M CHOCOOOB NEHCTBHSA B
poheCcCHOHANBHYIO CPENy;

YMETh TIEPEHOCUTh 3HAHWSA B  TIO3HABATCILHYIO M MPAKTHYECKYIO  00JIacTH
KU3HECATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJIEH, IpeIyiaraTb OPUTHHAIBHBIC IOAXOIbl M PEIICHUS, CTAaBUThH
poOJIEMBI M 33]1a9H, JOTYCKAIOIINE AT TePHATHBHBIC PEIICHHS.

3) pabora ¢ uHpopMaIUeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHWKAX HHPOpMAIHH (TEKCTE y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIOBAPSX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B VHTepHeTre), aHAMM3UpPOBaTh WH(OPMAIMIO Pa3IUYHBIX BUIOB W (opm
MPEJCTaBICHHS, KPUTHUECKH OIICHUBATH €€ TOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTE;

dbopMynHpoBaTh 3alpochl U TPUMEHITHh PAa3IMYHbIC METOJbI IPH IOWCKE U O0TOOpE
Ouostornvyeckoit nHpopMaIu, HeOOX0JMMOH JIJIsl BEITIOJTHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBHYI (OPMY MPEACTABICHHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOe€);

UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KayeCTBE CPEICTBA MNpHU paboTe C OHOJIOTUYECKOMN
uHpOpMaIMel: TPUMEHATh XUMHUYCCKUE, (PU3UYECKUE U MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJB30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BIIQJIETh HAaBBIKAMHU pACMO3HABaHUS M 3allUThl  HHPOpMAIUH, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBnageHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€ CTBUSIMH:

1) o6menue:

OCYILIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3BIBATH
CYXJCHUS OTHOCUTEIIbHO BBITIONHEHUS TMIpeAjaraeMoil 3alauyd, Yy4UTHIBaTh HMHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WU TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHHUS, MOHUMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, NPEANOCHUIOK BOSHUKHOBEHUSI KOH(IMKTHBIX CHUTYallui, YMETh CMAT4aTh KOH(JIUKTHI U
BECTU IIEPETOBOPBHI;

BJIAJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJACHCTBHS, MOHUMATh HaMEPEHHUs
IPYrUX JIOJIEH, MPOSIBIISATH YBAKUTEIHHOE OTHOIICHHE K COOECEHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOH BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIMBUIYaJIbHON pabOTHI MpHU
peleHny OMoJoruYeckor npoodaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBbIX
(dhopM B3aMMOJEHCTBUS NTPU pEeLICHUH Yy4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH KaX/I0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESATeNIbHOCTH, OPraHU30BBIBATH WU KOOPAMHHPOBATH
JNEUCTBUA MO €€ MOCTWKEHHIO: COCTaBJIATh IUIAH JIEUCTBU, pacupencsisiTb PoJd C YYETOM
MHEHUH Y4aCTHUKOB, OOCYXJaTh PE3y/lbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa M KaXJO0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE NMPOEKTHI, OIEHUBATh MJIEM C MO3UIUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3jIMYHBIX CHTYalMsX,
IIPOSIBJISITH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHULIMATUBHBIM.

OgByajeHHe YHHBEPCAJbHBIMHU PEryITHBHBIMH JeHCTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OUOJOTUYECKUE 3HAHUSA JUISI BBUBJICHUS INPOOJEeM M HMX peIIeHUs B
AKHU3HEHHBIX U YU4EOHBIX CUTYyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIeBbI€ M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYIKaX IO OTHOLICHUIO K >KMBOM NPUPOZE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJIBHO OCYILECTBJIATh O3HABATENIbHYIO JEATEIbHOCTh, BBISABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTh COOCTBEHHBIE 3aJayl B O0pa30BaTEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAaH PeLIeHHsI IPOoOIeMbl ¢ YIETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupATh paMKU Y4€OHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBII OIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOH SPYIUIMU B Pa3HBIX 001aCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LEIISM;



BJIQJICTh HABBIKAMH TIO3HABATENILHOW pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YIHTaTOB M OCHOBAHUH, HCIOIB30BaTh MPUEMBI pediekcun
JUISL OLIGHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U ApI'YMEHTHI APYTUX [IPHA AHATIU3€E PE3YJITATOB JAEATEIBHOCTH;

3) npuHsiTHE Ce0s1 U IPYTHX:

MIPUHUMATD ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JAPYTUX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C ITO3ULIUU JIPYrOro YeI0BEKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynpTaThl ocBoeHUs nporpamMbl COO no Ouosioruu Ha 06a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosorus» HaydHble 3HaHMS, YMEHUS U
CHocoObl JIEHCTBUII MO OCBOEHUIO, WHTEPIPETallMM M MPeoOpa3OBaHUIO 3HAHUM, BHUIbI
JESTETBHOCTH TIO TOJIyYCHHIO HOBOTO 3HAHUS W NMPHUMEHEHHWIO 3HAHUH B Pa3IWYHBIX YIEOHBIX
CUTyallUsIX, a TaKXKe B pPEaJbHBIX J>KU3HCHHBIX CHUTYalHsAX, CBA3aHHBIX C Owosorueil. B
MporpaMMe npeaIMeTHbIE Pe3y/IbTaThl MPEACTABIECHBI 10 ToJaM 00yueHusl.

[IpenmerHbie pe3ynbTaThl OCBOEHHs ydeOHOro mpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaKaTh:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe M pOJIM OMOJOTHMH B CHCTEME HAy4HOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosnoruu, PyHKIIMOHATBLHOM IPAMOTHOCTH YeJIOBEKa JIIsl pEelIeHHs )KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTHYECKUX TEPMHUHOB U MOHSATUM: KU3HB, KJIETKa,
opranu3Mm, Merabomm3M (0OMEH BEIIECTB MW MpEeBpalleHue JHEPruu), TOMEocTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alus O KHBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE
(perpotyKiusi), HacAeICTBEHHOCTb, U3MEHUYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3jaratb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHas,
LEHTpaJbHAs JIOTMa MOJICKYJIsipHOUM Omosiorun), 3akonbl (I'. Menngens, T. Moprana, H. W.
BaBuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BaBwuioBa), onpeensts rpaHUIlbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTHHU: HAOIIOJECHHE U OMHCAaHUE
KUBBIX CHUCTEM, IMPOLIECCOB M SIBJICHHI, OpraHu3alus U TMpoBeleHUE OHOIOTUYECKOTO
OKCIEPUMEHTA, BBIJBMKCHHE THUIIOTE3bl, BBIABICHUE 3aBHCHUMOCTH MEXAY HCCIeIyeMbIMU
BETUYMHAMHU, OOBSCHEHHE TIOJYUYEHHBIX pPE3yJIbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHSATHUH,
TEOPHUii U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIENATh CYLIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpAIllEHUs] PHEPTUU B KJIETKEe, (POTOCHHTE3a, IIACTUYECKOTO0 M 3HEPreTHYecKOoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAIbHOIO Pa3BUTHA
opraHusMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTHUECKUX PELICHU B MOBCEAHEBHOM KHU3HU C IENIbI0 00eCTieyeHNs
0€30IaCHOCTH CBOETO 3JI0POBbS U 3JI0POBbsI OKPY>KAIOLIUX JIIOJEH, COOMIOAECHUS HOPM



IPaMOTHOTO TIOBEJIEHHS B OKPYXKAIOLIEH NPUPOAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH
WCTOJIb30BAHUS JAOCTHKEHUN COBPEMEHHON OWMONOTHH W OMOTEXHOJOTHH Ui PalMOHAIBHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pelaTh 3JEMEHTapHble TEHETHYECKHE 3aJauyd Ha MOHO- W JAUTHOpHUIHOE
CKpEIIMBAaHKE, CIICTIJICHHOE HACJIEOBAHUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS
IUTSL IPEACKa3aHusl HAaClIeI0BaHUS PU3HAKOB Y OPIaHNU3MOB;

YMEHHUE BBIMOJIHATH JJAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOIATh MpaBHia IpPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH HMHPOPMALHNIO OHUOJIOTHYECKOTO
COJIepKaHUsA, BKIIOYAIONIYIO0 TICEBIOHAYYHbIC 3HAHHMS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBO# MH(pOpMaINK, HayYHO-TIOMY/ISPHBIE MaTEPUANbl), STHUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHNi B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HWH(POpPMAIMIO M3 HECKOJbKMX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN annapaT OUOJIOTHUH.

[IpenmeTrHbie pe3ynabTaThl OCBOEHHs ydeOHoro mnpeamera «buonorus» ¢ 11 kaacce
JOJDKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHWA O MECTE W POJIM OHWOJIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKIIA/IE POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
Onosornu, PyHKIIMOHALHOW TPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CoJepxKaHHe OMOJIOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TOMYJISALUSA,
reHoOH, DSBOJIONMS, ABWXKYIIHE CHIbl  ((PakTOphl) HBOIIONWU, MPUCIOCOOIECHHOCTH
OpraHM3MOB, BHJI000pa30BaHME, DSKOJOTMYECKHe (AaKTOphl, HSKOCHCTEMa, MPOTYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, [IeNH MUTaHUs, SKOJIOrHYecKas mupaMuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3jiaraTh Ouojoruueckue Tteopuu (dBosonmMoHHas Teopuss Y. [lapBuHa,
CUHTETHYECKasi TEOPHUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxojactsa K. M.
bapa, yepenoBanus rinaBHBIX HarnpaBieHud U nyteil spostonuu A. H. CeepiioBa, yueHus o
ouoctepe B. . BepHazckoro), onpenensith FpaHULIbl X IPUMEHUMOCTHU K JKUBBIM CUCTEMAaM;

YMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OUOJIOTMU: HAOIIOJCHHE U ONHCAHUE
KUBBIX CHUCTEM, TMPOIECCOB M SBICHUI, OpraHu3alus M MPOBEICHHE OHOJOrHYECKOTro
SKCIEPUMEHTA, BBIJBM)KCHHE TUIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIIEIyeMbIMU
BETMYMHAMHU, OOBSCHEHHE TIOJYYCHHBIX PE3yIbTaTOB, HCIOJIb30BAHHBIX HAy4YHBIX MOHSITHH,
TEOPHUii U 3aKOHOB, YMEHHUE JIeNIaTh BHIBObI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOJIOTUYECKMX OOBEKTOB: BHUJIOB,
MOMYJSIIUKM, TPOAYUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIICHO30B M HOKOCHCTEM,
OCOOCHHOCTH  MPOLIECCOB:  HACJIEJCTBEHHOW  W3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JIEHCTBHS IKOJIOTHYECKUX (PAKTOPOB Ha
OpraHu3MBl, MIEpeHOCa BEIIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, aHTPOIOTEHHBIX U3MEHEHUM
B DJKOCHUCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M OHOI€OXMMUYECKHUX IUKIOB B
ouocdepe;

yYMEHHUE MPUMEHATh MOJYYEHHBbIE 3HAHUA Ul OOBACHEHHUS OMOJIOTUYECKUX MPOLIECCOB U
SIBJICHUH, /Il IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH C LEJIbI0 00eCTIeUeHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI U 3[0POBbSl OKPYXKAIOIUX JIO/eH, COOII0AEHUS HOPM
I'PaMOTHOTO TOBEAECHUS B OKPY)KAIOLIEH NpPUPOJHOM cpeje, MOHUMaHHE HEOOXOAMMOCTHU



WCIIOJIb30BAHUS JTOCTHKEHHI COBPEMEHHOM onooruu VIS paIMoOHATBHOTO
MIPUPOIOTIOJIE30BAHHS;

yMEHHUE pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATH CXEMBbI IEepeHoca
BEILIECTB M SHEPTUM B HIKOCUCTEMAX (LICTIH MMUTAHMUS ),

YMEHHE BBINIOJIHATH JTAOOpPATOpPHBIE W IMPAKTHYECKHE PadOThI, COOOIATh NPABHIIA TPH
paboTe ¢ yaeOHBIM U Ta00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHUYCCKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAIUIO OHOJIOTHIESCKOTO
COJICP’KaHUS, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpeacTBa
MaccoBoW WH(OpMANWK, HAYYHO-TIOMYJISPHBIE MAaTepHUalbl), paccMaTpUBaTh TJIOOATHHBIC
IKOJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TI0 OTHOIIECHUIO K HUM COOCTBCHHYIO
TTO3UIIHIO;

YyMEHUE CO3/aBaTh COOCTBEHHbIE MHCHBMEHHBIE W YCTHBIE COOOIIEeHUs, 00001mast
OMOJIOTUUECKYI0 HH(POpMAIIMI0 M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 b 2
MONOTHA Xax Hayxa 3 https://m.edsoo.ru/7f41c292
2 JKuBBIe cCTEMBI M X OpraHU3aIus 2 bubmmorexa [OK
p H https://m.edsoo.ru/7f41c292
. bubnmuorexa [JOK
3 X 14 2
MMHYECKHI COCTaB M CTPOCHUE KIICTKH httos://m.edsoo.ru/7f416292
bu6mmoreka [IOK
4 XK 12
HSHEACATEILHOCTS TR https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 12 5 bubnnorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTb M H3MEHUYUBOCTD 16 4 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuus opranu3MoB. OCHOBBI 5 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 Peseparioe Bpems 3 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 4
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IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoThl padoTsbI
pecypcsl
bubmmoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo1bI TTO3HAHUS KUBOM ITPUPOIBI 1 bubmorera [JOK
g PHPOJEL. https://m.edso0.ru/863e6122
[IpakTrueckas padota Ne 1
3 «HMcnonp30BaHne pa3InvYHBIX 1 1
METOJIOB MPH U3yYEHUHU
OMOJIOTUYECKUX 0OBEKTOBY
4 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3y4CHHE https://m.edso0.ru/863e6564
5 XuMHYeCcKui cocTaB KiIeTKku. Boja u 1 bubmuorexa [JOK
MUHEpaIbHbIE COJIU https://m.edsoo.ru/863e674e
bubmuoreka [JOK
6 b .G 0 1
CATH. LOCTAD 1 CTPOCHIHE DEIKOB https://m.edso0.ru/863e6b72
7 depMeHThI — OMOJIOTHYCCKUE 1 bubnunoreka [JOK
KaTaJIn3aToPBI. https://m.edso0.ru/863e6b72
JIaGopatopHnas pabora Ne 1
8 «3yueHune KaTaauTHIECKOU 1
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMuiIa3bl UM KaTajaasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Yrnesoarl.

bubmuoreka [JOK

9 https://m.eds00.ru/863e6870
10 JInmm et
bubmmoreka [IOK
1 HyKICHHOBEIC KHCIIOTHI. https://m.edSO(I)_.[ ru/863e6dsc
12 ATD
13 Hcropus u MeToabl U3ydeHUs bubnnorexa [JOK
KJIETKH. https://m.edso00.ru/863e6e88
14 Kiterounas teopust
15 Knerka xak nenocrtHast >KkuBas
cucTrema
CtpoeHue 3yKapruoTHYECKOM KIIETKH. bubmorexa [TOK
16 N https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢
JlaGopaTtopHas pabora Ne 2
«M3yuenue cTpoeHus KIETOK
17 pacTeHul, )KUBOTHBIX, TPUOOB U
OakTepuil 101 MEKPOCKOTIOM Ha
FOTOBBIX MUKpOIIpenapaTax u ux
OIMCaHHUE
bu6mmoreka [JOK
18-19 OOMeH BelIeCTB WK META00JIN3M httos://m.e dsocI)_.[ru 18636766¢
bu6mmoreka [JOK
20-21 ®oTocuHTE3. XEMOCHHTE3 httos://m.e dSO(I)J.:ru 186367c08
N bu6mmoreka [JOK
22-23 dHepreTiieckuii 0bmen https:// m.edSO(I)J.: ru/863e7aae
24-25 JKu3HeHHBIN UK KIIETKH. JleneHne bubmuoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

KJIETKU. MUTO3.

https://m.edsoo.ru/863e7dc4

Jlaboparopuas pabora Ne 3
«Habnrorenre MUTO3a B KIIETKaX

26 KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
97.28 buocunres Oenka. Peaxius bubmmoreka [IOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bubnuoreka [JOK
29 Tpancisuus — GHocnires beria https://m.edSO(I)_.I ru/863e796e
30 KounTtponsHas padorta
31 Hexknerounsie Gpopmbl :xU3HH — bubnuorexa [JOK
BHUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
32-33 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
343> Meitos https:/ m.edsoé.I ru/863e7f4a
36 OO0pa3zoBaHuEe U Pa3BUTHE MMOJOBBIX bubmuorexa [JOK
Kj1eToK. OMI0I0OTBOPEHHUE. https://m.edso0.ru/863e81b6
Jlaboparopnas padota Ne 4
37 «3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
38.39 NunuBunyansHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
40 OHrorenes
4142 Dransl SMOPUOHAIBHOTO Pa3BUTHS

opraHusma



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

43 KontponsHas pabora

a4 I'enernka — Hayka o bubnuorexa [JOK
HACJIEJCTBEHHOCTH U U3MEHYHUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS

45-46 MpHU3HAKOB. MOHOTHOpUIHOE brbmmorexa LOK

https://m.eds00.ru/863e8878
CKpEIIUBaHUE
WTUOpUIHOE CKpEIIMBaHue. 3aKOH
47 ﬁel’.aBI/II:)I/I)i/IOFO H:)CJ'IHGIILOBaHI/IH bubmorexa HOK
https://m.edsoo.ru/863e89a4

MIPU3HAKOB

48.49 CremieHHoe HacJIeIOBaHue bu6mmorexa [IOK
MIPU3HAKOB. https://m.edso0.ru/863e8c60
JlabopaTtopnas pabota Ne 5
«M3yuenue pe3yabpTaToB

50 MOHOTHOPHTHOTO M JUTHOPUIHOTO
CKpENIUBaHus y Ip030(UITbl HA
TOTOBBIX MHKpOIIpEnapaTax»
I'eneruxa nona. Hacnenosanue bu6mmoreka [JOK

51-52
MPU3HAKOB, CIEIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacineactBenHas bu6mmoreka [JOK

53-54
U3MEHYHUBOCTD. https://m.edsoo.ru/863e8efe
JlaboparopHnas pabota Ne 6.
N3ydenne MmoauduKamoHHON

55 H3MEHYMBOCTH, IOCTPOCHUEC
BApUALIMOHHOTO pAlia U
BAPUALIMOHHON KPUBON»

56 Hacnencreennas "3MeHYHUBOCTb. bubmorexa HOK

https://m.edsoo.ru/863e8efe
57 JlaGopatopHast pabota Ne 7.



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe

«AHaM3 MyTanui y qpo30¢uiisl Ha
TOTOBBIX MUKpOIIpenapaTax»

58 I'eneTunka yenoBeka 1 bubmorexa HOK
https://m.edso0.ru/863e8d78
KonTtponsHas padora
59 «HacnencTBeHHOCTh U U3MEHYHNBOCTh 1
OpPTaHU3MOB»
60 Cenekius Kak HayKa M MPOIECC 1 bubnmorexa LHOK
https://m.edso0.ru/863e9214
61.62 MeTobl 1 TOCTHXKEHUS CETICKITUT 1 bu6mmorexa [IOK
pacTeHUH U )KUBOTHBIX https://m.edso0.ru/863e9214
63-64 buoTexHosorus kak oTpacib 1 bubnmuotexa [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
65 WroroBas koHTpoJIbHAs paboTa 1
Pe3eps 3 vaca
OBUIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* buonorus, 10 kiacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox pen.

[Taceunuka B.B., AkunonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.A.}O.Nonuesa. A.B.Topranos. buosorust B cxemax u tabmmummax 9KCMO Mocksa. 2012 r
2.I'. N. Jlepuep. buonorus. [onuerii cnpaBounuk st noarotoBku kK E I' 3. M. Actpens 2012 T
3.I'otoBumcs k EI'D. O6mas ouonorust M Jlpoda 2012 r
4.EI'D 2012 r. buonorus. M. Actpens 2012r
5.EI'D. O6uias 6uonorus. Kontponbusie usmepurenbabie Mmarepuansl M IIpocsemenue 2012 r
6.11.P. MyxamemkanoB. Macrepckast yuutens « TecTsl, 3a4etsl, ommmmomnpocs! 10-11 kmace»y M
«BAKO» 2007 r
7.06mas ouosorusi: Yueonuk / [lox pen. Koncranrurosa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponmnos, H.H. buosorus. O6mas 6uosorus. 10-11 kimaccer: YaeOHUK 115t
00111e00pa3oBaTeNbHBIX yupekacHuii: ba3ossrii yposens / H.H. Boponmos. - M.: Ipocs., 2022.
- 304 c.
9./letima-Cuonunkas, M.A. O0mas u canutapHasi MUKpPOOHOJIOTHS C TEXHUKOU
MHKPOOHOJIOrMYECKUX HCClieIoBaHui: YdueOHoe nmocodue / M. A. Jleima-10.Cuonunkas. -
CII6.: JIans, 2022. - 588 c.
11.3axapos, B.b. Pab6ouas terpaap mo ob6mieit 6uonorun: 10-11 knace: k: Yuebnuky B.b.
3axaposa, A.I'. Mycraduna, B.1. Cusornazosa, H.M. Uepnosoii 12."O06mas 6uonorus. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.I. CuBornasos. - M.: Ok3ameH, 2. - 157

C.



13.T A JloBkoga. [ToarotoBka k onummnwuanam no ouosoruu 8-11 xkmaccoB. M Aiipuc-nipecc

2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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