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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmsl MO OHOJIOIMHM TEOPETHUYECKYIO OCHOBY JUISl OINpENEesICHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenns @I'OC COO o B3anuM00OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
Oo0ImMX LEeIIX M NPUHIUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OMOJIOruH,
e 3HAYCHWU B TMO3HAHMM >KMBOH IMPHPOJBI M 00ECHEUEHHH CYHIECTBOBAaHHS YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o 6GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHHUSI M PA3BUTUS OOYyYArOIIMXCS CpeAcTBaMH ydeOHoro mnpenmera «buomorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeI0BaTEIbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTEeIbLHOrO IpolLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeJMETHBIM M HNPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBaAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOM AeATeNbHOCTH/y4eOHBIX AelcTBUI 00yyaromuxcs 1mo
OCBOEHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
IPEEeMCTBEHHOCTH B HW3yuyeHUHM Ouojoruu, Onarojaps uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoi cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHH, a TaKke
3HaHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHOJIOTUH YJeNeHO BHUMAaHHE WCIOJIh30BAHUIO MOTYYCHHBIX
3HAHWI B TIOBCEHEBHOW JKU3HU ISl PEIICHUS MTPUKIIAIHBIX 3a/1a4, B TOM YUCIIE: MPOPUITAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,

000CHOBAHHMS YKOJIOTHYECKU uenecoo6pa3Horo INOBCACHUSA B oxpyncaromeﬁ HpHpO,[[HOf/'I cpeae,
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aHaIM3a BIMSHMS XO3AHCTBEHHOM JEATENbHOCTH YEJIOBEKAa HA COCTOSIHME HPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHHMAHMS K NPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTrO
npeaMera «buonorus» MpoAUKTOBAaHO HEOOXOTUMOCTHIO 00eCreUeHUs YCIOBHM Ui peuieHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJEHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas MpeAroiaraet
dopmupoBaHue y 00yYarOmUXcs CIOCOOHOCTH aaNTUPOBAThCI K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYYAIOMIMXCS MPEACTABICHUI O HAayyHOW KapTUHE MHpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOU
OpraHM3aliil U OHBOJIOLMU, CO3/MaéT YCIOBUA [UIA: TO3HAHUS 3aKOHOB >KUBOM MPUPOIDI,
dbopMupoBanus (yHKIIMOHATIHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOr0 M 0e30macHOro odpasa
YKU3HU, 9KOJIOTHYECKOTO MBIIIIJICHUS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOM IPUPOJE U YETIOBEKY.

bonbuioe 3HadeHwe OWONOrHST HMMEET TAaKKe JJIsl PEIIEHUS BOCHUTATENbHBIX U
pa3BUBAOIIKX 33/1a4 CpeHEro olIiero oopazoBanus, conyanuzanuu odyvaronmxces. M3yuenue
Ounonoruu obOecrnieunBaeT YCIIOBUS TUISE dbopMupoBaHUs HHTEIJICKTYaIbHBIX,
KOMMYHHKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHUU C TMPEICTABICHUSIMH W3 JPYTUX YYEOHBIX NPEIMETOB, B
YacTHOCTH, (pU3UKU, XuMHUU U reorpaduu. Ha3BaHHBIE MONOKEHUS O TIPeIHA3HAYECHUN y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpEIENIeHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe o OMOJIOTHH.

Ot60p conepkanusi yueOHOro npeamera «buonorusy» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
HO3ULUN KYJIBTYpOCOOOPa3HOTO MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYyYaroIuecs JTOJIKHbI
OCBOMUTH 3HAHMS M YMEHHMs, 3HaUUMble i (popMUpOBaHUs OOIIEN KyJIbTyphl, ONpeaesstomue
aJIeKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalollel MNpUPOAHOM cpesne, BOCTpeOOBaHHBIE B
MOBCETHEBHOMN KMU3HHU W MPAKTHYECKOU aesTesbHOCTH. Oco00e MECTO B ATOM cHUCTEeMe 3HAHUH
3aHMMAIOT DJIEMEHTBl COJIEpP)KaHUs, KOTOpblE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AIMKH OHMOJIOrMUYecKOoro o0pa3oBaHusl.

CtpykTypHpoBaHHE coOJepXaHUs y4yeOHOro MaTepuaiga B IporpamMme 1o OHOJIOTUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOM TIPUPOJBI, O €€ YpOBHEBOH OpraHM3alMd U HBOJIIOLMU. B COOTBETCTBHMM C 3THM B
CTPYKType yueOHoro npenmera «buoyorus» BbIAENEHBI CIEIYIOIUE COJIepKaTeIbHbIE JIUHUU:

«buonorus kak Hayka. MeToJpl Hay4HOro no3HaHusA», «KileTka kak OMooruyeckas cCucTeMa,
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«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa u MHOroo0Opasue OpraHu4eckoro MHUpay,
«DBOJFOIHSI XKUBOU TIPUPOJIBI», « IKOCHCTEMBI U MPUCYIINAE UM 3aKOHOMEPHOCTH.

Llens m3ydeHust ydyeOHoOro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi >KUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHrne YMEHHH HCII0JIb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JICHCTBUH B
OTHOIIEHHH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX TPOOIIEM.

JocTwkeHne nenu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTCsl peHIeHuEM CIeIYIOIUX 3a/au:

OCBOCHHME OOYYAIONIMMUCSA CHUCTEMbl 3HAHMA O OHMOJIOTUYECKHX TEOPUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIIAX, CIy)KAIIUX OCHOBOW sl (OPMHUPOBaHUS
NpPEJCTAaBICHUNA O E€CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX HAay4dyHOrO ITO3HAHMS,
CTPOCHUHU, MHOT000pasHMu M OCOOCHHOCTSX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIlHH,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

dopmupoBaHue y O0YYarOIIUXCS I[MO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B MpoOIIecCe aHalM3a JaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAJOB,
U/Iel ¥ MOIX0JI0B K U3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3aINH;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmend KyJabTypbl, (QYHKIMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMCHUU OOBSCHSTH M OLICHUBATDH SIBIICHHSI OKPYXXAIOIIEr0 MUPA JKUBOW MPHUPOJBI HA
OCHOBAHMH 3HAHW U OIBITA, MOJYYCHHBIX IPU U3yYCHUN OHOJIOTHH,;

dopmupoBaHre y O0YYarOMUXCS YMEHUH WILTIOCTPUPOBATh 3HAUYEHUE OWMOIOTHYECKUX
3HaHUH B TPAKTHUECKOW NEATEIFHOCTH YEJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOIOT HA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KHBOM MPHUPOJIHI,
HEOOX0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COONIOIEHUS AITUYECKUX HOPM TIPU MPOBEACHUN
OHMOJIOTUYECKHUX MCCIIEJOBAHUH;

OCO3HAHME [EHHOCTH OMOJOTHMYECKUX 3HAHWH JUIS MOBBIIICHUS YPOBHS SKOJOTHYECKOMN
KYJIBTYPBI, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHHE NPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJIHEBHOM >KHM3HU JUIS OLEHKHU
MIOCJIEICTBUI CBOEW JEATENIFHOCTH IO OTHOIICHUIO K OKPYXKAIOIMIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmiero oopasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
SBISIETCA 00sI3aTENIbHBIM YYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00yacTu

«ECTGCTBGHHO-Hay‘-IHI)Ie IpEeaAMETED).
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Jnis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIEero 00pa3oBaHMs OTBOIAUTCS

68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).
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COJEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accU(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

IToprpetsr: Y. lapsun, I'. Mennens, H. K. Konpos, . Yorcon n @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM H HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBI,  MONYJISIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH ~ CcOCTaB  KJIETKHM.  XHMHYECKHE  DJIEMEHTBl:  MaKpOXJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpasbHbIE BEIEeCTBA.

@OYHKIMK BOJABl W MHUHEpPAJIbHBIX BelIlecTB B kierke. [loanepikaHue OCcMOTHYECKOIO
Oananca.

Benku. CoctaB u crpoenue 06e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie

U 3aMEHUMBIE AMUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpHI O€IKOBOM
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MOJIKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIUM OEITKOB.

®epmeHThl — OHojoruyeckue karaiausaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Otminuuust  (EepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a U Je30Kkcupudo3a), nucaxapusl (caxaposa,
JAKTO3a) W MoJucaxapuabl (Kpaxmall, TIJIMKOIeH, LeJuloa03a). buonornueckue ¢yHkuuu
YIJIEBOJOB.

Jlumuasl:  TpUraMuepunsl, Qochomunuael, crepouasl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne n ¢ynkuuu JIHK. Crpoenne m ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
GbyHKIHH.

[MuTonmoruss — Hayka o kierke. KilerouHas Teopuss — mpuMep B3aUMOICHCTBUS UAEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmue MpU3Haky KJIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil annapat, cCucTeMa CUHTe3a Oernka.

Tumbl KJIETOK: JyKapHOTHYecKass M IpokapuoTuyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuotTuyeckoit kinetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKOH KIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluromnmaszmMa M e€ OpraHoMJIbL
OnnomeMOpanHnble opranous! kinetku: OIIC, anmapat [N'onbmku, muzocomsl. [TomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA M IJIACTHI.
Bunet nnactua. HememOpaHHble OpraHOUIbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KTYyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp kiaeTku. CTpoeHue aapa: sjepHas 000sI04Ka, Kapuorasma,
XPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.
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[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOIE».

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «bruocunTe3 Oenka», «CTpoeHue Mojekyisl Oenkay, «Ctpoenue GpepmMenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KJIeTKn», «CTpoeHue KUBOTHOU KiIeTKH», «CTpOEHHE pPACTUTENBbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOABDY, «JIunuab.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHME Jisi MPOBENCHUS HAOIIOICHHUIA,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENApaThl PAaCTUTENbHBIX, )XKUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuast pabora Ne 1. «M3ydeHHE KaTAIMTHYECKOW aKTHBHOCTH (pepMeHTOB (HA
IIpUMepe aMHJIa3bl WK KaTanas3bl)».

Jlaboparopuas pabora Ne 2. «M3yyeHHe CTpOEHHS KJIETOK PACTEHUMU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneaATeIbHOCTDH KJIETKH.

OO6men BemecTB, Wik MeTabonmusM. AccuMwranus (TacTudeckuii  oOMeH) U
JTUCCUMUIIALINSA (PHEpreTuYecKuit 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U YHEPTUHU B MIOHUMAHUHN METa0OIU3Ma.

Tunber oOMeHna BemiecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Pons pepmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BausHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIUE OaKkTepuu. 3HAYe€HHWE XEMOCHHTE3a IJIsl JKM3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KkieTke. PaciieruieHume  BEIIECTB, BbIIEICHHE U
aKKyMYJIMpPOBaHUE SHEPTUH B KJIETKe. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbiIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHresza. l'enHernueckas wunpopmarms u JIHK. Peanmzanus

TeHeTUYeCKON MH(popMalu B KieTke. ['eHeTHuuecKkuit koA U ero cBoicTBa. TpaHCKpUMIUS —
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matpuunblii cuHTe3 PHK. Tpancmsamus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropus oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIA BUPYcoB. bakTepuodaru. bonesnn
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycamMu. Bupyc nMMmyHoaeduinTa yeaoBeka
(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMsA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupr  u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnoporacty, «Dotocunte3d», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kox», «Bupyce»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH mwmka Bupyca CIIWJla, OGaxrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nporekaromue B untepdasze. Permmumkanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapwoTuil. JMIUIOWTHBIM U TaruIOUIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilponeccel, mpoucxonsdiue Ha pa3HbIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alloNTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETE€TaTUBHOE pa3MHOKE€HHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIHH.

[TonoBo€ pa3MHOKEHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiio3. Craguu meiosza. Ilpomeccsl, mpoucxonsmie Ha cragusx meiosza. [loBenenue

xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaYEHUE MeH03a.
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["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — ramer (CHepMaTo30H,
AilleKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. [loctamOpuonanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHMW3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHHE CEMEHHU, CTaANU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuubt u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUui», «JlerieHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KJIETOUHBIN UK,
«Permmukanus JJHK», «Murtoszy», «Menosy, «IIpsmoe u Henpsimoe pa3BUTHE», «I'aMeTOreHes3 y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka muekonutarouero», «KapuokuHe3 B KIETKax KOpellka JyKa», MarHuTHas
Moaenb-anrukanus «Jlenenue knetku», monens JJHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpENapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetwku. Mcrtopus pa3Butus reHetukd. Ponbs nuronoruu u
HMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag poCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIONIOTUYECKUH, LUTOT€HEeTHYECKUM, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. [ eHeTnyeckas CHMBOJIMKA, CIIOJIb3yeMasi B
CXeMax CKpeluBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBIEHHble [.  MeHnenem.

MonorubpuaHoe CKpeluBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TIEpBOTO TToKoyeHus. [IpaBuiio
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JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uyuctorhl ramer. IlomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JurnOpugHoe CcKpemmBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEe CKpEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS U1 ONIPEACIICHUsI TEHOTHIIAa 0COOU.

CueruieHHOe HacjienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHeIEHHOMY
HacJieIOBaHMIO reHoB. HapylieHue crenieHus TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOpUS HACJIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACIICHHE 10JIa. AYyTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
ITOJIOM.

N3menunBoCTh. BUbI N”3MEHUYNBOCTH: HEHACIICICTBEHHAS M HACJIEeICTBeHHAas. PoJib cpenbl
B HCHACJICJICTBCHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOJIU(UKANMMOHHOW HW3MEHYMBOCTH.
Bapuanuonsslii psiaq u BapuandoHHas kpuBas. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U
KaueCTBEHHBIC ITPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, nin reHOTHIIMYECKAsi, M3MEHYMBOCTh. KoMOMHATHUBHAS M3MEHYMBOCT.
Meiio3 u 1oNOBOM mpolecc — OCHOBa KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa M
MPUYMHBL MyTaluil. MyTtarennbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
m3menunBoctH H. 1. BaBuiona.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoOBpeMEHHOE OIpe/esieHHe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJIOBEeKa: TeHHble Oone3Hd, OO0Je3HM C  HACJIEACTBEHHOM  IMPEApacIoioKEHHOCTHIO,
XpoMocoMHBIe ©Oone3Hu. ComaTHdeckue W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAUYCHHWE MEIAWITMHCKOW TEHETHKU B
MIPEIOTBPAIIEHUH U JICUCHUH TeHETHISCKUX 3a00JIEBaHMI YeTTOBEKaA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-

Pecosckwuii, H. 1. BaBuios.
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Tabmuupl u cxembl: « MOHOTMOPUHOE CKPEUIMBAHUE U €r0 IIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuBanuey, «l{uronornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUI,
«Mero3y, «B3anmMoneicTBre ajlielIbHbIX T'€HOBY, «I €eHeTHuYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
U yeloBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl yenoBeka H IKMBOTHBIX», «Bumbl wusMenunBoctuy», «MonauduxaonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: MoAeTU-aMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemmBanue», «llepekpécT XpoMocomM», MHKPOCKON U
Mukpormnpenapar «/Ipo3oduna» (Hopma, myranuu HopMbl KPbUIEEB U OKPACcKU Telna), repdapuit
«I"opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

Jlaboparopuas padora Ne 6. «M3yduenre Moau(PUKAITMOHHON H3MEHUYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpaxTrueckas padota Ne 2. «CocTaBieHue 1 aHalIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBuioBa 0 IeHTpax MNPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MacCcoBblii U MHAMBUAYAIbHBIA OTOOpHI B CENEKLUUU
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIn3KopoIcTBEHHOE CKpelMBaHUEe — UHOPUAMHT.
Yucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUW. ['erepo3uc, wunum TUOpHIHAs CHIIA.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanéHHass ruOpuauzanus U e€ yCIexH.
NcKkyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUHUH PacTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacibp IpPOU3BOACTBA. ['€HHAas WH)KEHEpHs. OTallbl CO3JaHUS
pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsle

KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHUE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
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CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJIOTHYECKHE M JTHYecKue mpobiembl. MO —
TEHETUYCCKHA MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpamuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BanoB.

Tabmuiel U cxeMmbl: Kapta «L[eHTpBI MPOWCXOXKIEHUS W MHOTOOOPa3us KYyIbTYpPHBIX
pactenuity, «llopoapl TOMaIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpunnzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOopynoBaHue: MYJISKH TUIOAOB W KOPHEIUIOAOB AUKHUX (OPM M KYJbTYPHBIX COPTOB
pactenui, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHHUSI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Oxckypcusi «OCHOBHBIE METOJIbI UM JIOCTHMIKEHHUS CEJICKIIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE

X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHA.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS TEOopus U €&
MecTO B Orojoruu. BivsHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa dBomonuu. [laneoHTosornyeckue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, Iepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrHYECKHE: CXOJACTBA U pa3auuus 3MOPHOHOB pPa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbulkM BO3HUKHOBEHHUS JapBHHH3MA.
JBukyiye Ccuwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeNéHHas HW3MEHYMBOCTh, OOopb0a 3a CyIlIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonnu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

MHKpOBBOJ'II-OHI/ISI. HOHYJ'IHIII/IH KakK €AMHuIIa BHJ1a U 3BOJIFOITMH.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«bnonaorus (0a3oBbIii yposens) 10-11 kiaaccbDy

JBmwxynme cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoOJE. MyTallMOHHBIM Mpolecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTIpanus.

EcrectBenHblii 0TOOp — Hampapistomuil ¢axtop 3Bomonnu. DOpMbl €CTECTBEHHOTO
otbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtonuu. Ilpumepsl npucnocoOneHnit
y OpraHu3MoB. ApoMop(03bl U UANO0-aAAII TALUH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHoBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJIOrHIECKOE.

Makpospomonus. @opMbl 3BoIOLMM: (hUIeTHYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoOLNY.

[TpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crenuanusanys. AganTuBHasi paaualus.

JdeMoHcTpanum:

[Hoprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuubt u cxembl: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
IO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObI 3a CyIIECTBOBAHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpasue copToB pacTeHuil», «MHoroobpasue Mopox
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas M3MEHUYUBOCTbHY, «ApoMOop(O3bD»,
«Unuoamanramumy», «OO0mas nereHepamusy», «JBuwxymme cuibl 3BoMONUMNY», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBanuey, «llpucrnocobieHHOCTD
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp MIIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJenb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Koyiekmus «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«bnonaorus (0a3oBbIii yposens) 10-11 kiaaccbDy

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCTIOCOOJIEHHOCTH OpraHusmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE KU3HU HA 3emuie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKAECHUU KU3HU. HayuHble rumoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOTeHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJtonK. HavdanbHble 3Tanbl Ononorudyeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKH U HX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pazeutne xku3Hum Ha 3emsie 1o Hdpam W nepuoaam. Karapxel. Apxeiickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUU,
CUJIypUICKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickast 3pa U €€ NepHoIbl: TPUACOBBIN, FOPCKHI, METOBOM.

KaitHo3oiickas 3pa 1 €€ nepuoabl: ajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil W KMBOTHBIX. llosiBieHwue,
paciBeT U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOOLUUU. OCHOBHBIE CHUCTEMATUUYECKHE
TPYIIIBI OPraHU3MOB.

OBojronusi yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo bl M3yueHus: aHTpornorenesza. CxoAcTBa U pa3Indusl YeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacneacTBeHHass H3MEHUYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peyb.

OcCHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJONMUTEKH, UEIOBEK yMeblii,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymHbii. Haxonxu
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHME Pachl: €BpOINEOWHAs (€Bpa3HiicKasi), HETPoO-
aBcTpaliouJiHas  (dKBaTOpuajbHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YepTsl
OpUCIOCOOJICHHOCTH TPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMS.

EnmncTBO wenoBevyeckux pac. Kpuruka pacusma.
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JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. I1actep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYecKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl CUCTeMa OpPraHu4ecKOoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/Ipesnue moan», «llepBbie
COBpPEMEHHBIE JTH0N», «UenoBeueckue pachl».

Oo6opynoBanue: wmynsixku «lIporcxoxkaeHue denoBeka» (OIOCTBI  aBCTPAJIONMUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebia), TeoXpoHoJIornieckas Tabnuua,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[TpakTiueckas padota Ne 1. «3ydeHre MCKOMAEMbIX OCTATKOB PACTEHHUM W )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl U OKpy:Ka0Las cpeaa.

DOkonorusi Kak Hayka. 3agadyd M pa3fenbl AKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHOpPTraHU3MEHHasl.

Oxonorudeckue ¢akrtopel. Knaccudukarus skonorunueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuoTtudeckne  (akToOphl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTUYECKUX (aKTOpOB. buosornyeckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUI:  KOHKYpPEHLIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHue OUOTHYECKHX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU mnonyadauud. OCHOBHBIE MOKa3aTenu MOMYJIALHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka

YHUCJICHHOCTH MOIIYJIAIUU U eé perysinus.
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JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkerns.

Tabmune! u cxemsl: kaprta «[Ipupoansie 3081 3emin», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISIUNA pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl — OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHAsI, Tpoduueckas (rmumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonsTre 00 3kocucTtemMe M OHUOTeOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HIKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHsI. DKOJOTUYECKHE MUPAMUAbL: MPOAYKIUH, YUCICHHOCTH, Onomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpETyIsiusi, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucTeMsl. buonoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBoCcTH dKocucTeM. CoXpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panHuiipl, coctaB U CTpyKTypa Ouocqepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II100aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHuocpepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE IMKIBI AJIEMEHTOB (yIiiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocepe 3eminn. AHTPONIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe

OKOJOTHUYCCKHUEC HpOGJ’IeMBI.
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CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3ns KaKk OCHOBA
ycroifunBoctu Onocdepsl. OCHOBA PaLlMOHAIBHOIO YIPABJICHUS IPUPOAHBIMU peECypcaMu U UX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

TabGmuupl u cxemsl: «llumesle nenu», «buoneHos: cocraB u cTpykTypa», «IlpupogHsie
coobuiectBa», «llemn mnuraHusy, «OKojoruueckas nupamuia», «buochepa u yenoBeK»,
«9JKocUCTeEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMa XBOWHOro Jjecay», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BakHelInue MCTOYHMKHM 3arpsA3HEHHs BO3JyXa M TPYHTOBBIX Bom», «llouBa — BaxHeinmas
coctaisonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeli 3¢ hexT», «PakTopbl
PaznoaKTHBHOTO 3arpsi3HeHus 0nocdepbl», «Obmas cTpykrypa 6uocdeps», «Pacrnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ora B IpUpoIe».

Ob6opynoBaHue: MOJIEJIb-aNIINKALUs «Tunnynele OMOIICHO3BD», rep6apmii
«PactutenbHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «BpeauTenn = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYpP», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
IIPUHAUIEKALIME K PA3HBIM HKOJIOTMYECKHUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickon

d)enepauI/H/I, I/1306p8.)KeHI/I${ OXpPaHsACMBbIX BUIOB paCTeHI/Iﬁ U )KUBOTHBIX.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O BUOJIOI'MH HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCS TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIUMUCs IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pPE3yJIbTaTOB OCBOEHHUS mpeaMera «buOJIOTHs» BBIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYAlOIIMMHCS  POCCHMCKOW  TIpa)KAaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPECICHUIO,
HAIMYUE MOTHBAIMM K OOY4YCHHWIO OWOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAJAULIUNA Pa3BUTUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIMYME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIC TUIAHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» mocTUraroTcs B €IUHCTBE
y4eOHOM W BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, TPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U TMPaBOIMOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
yBaXXEHUsA, OEpeXHOro  OTHOMICHMS] K  KYJbTYPHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bromorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYalOUINXCsS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMNbITa AESITEIBHOCTH B MPOLECCE peaiu3alid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATENbHOMN IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHUS:



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«bnonaorus (0a3oBbIii yposens) 10-11 kiaaccbDy

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMK  OOydalomerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakK€HHWE 3aKOHA U
IIPABOIIOPSJIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATEIBHOCTH IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO IO OTHOLICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHUE  YUYUTBIBAaTH B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU YOEXKIEHUSMHU, KYJbTYPHBIMU [EHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4€OHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

FOTOBHOCTb K T'YMaHUTAapPHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapojy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K TPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IPUPOJIBI,
JnocThxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKMX YUEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
Ouosornu, MOHUMaHUs 3Ha4YeHHsI OMOJIOIMH B TIO3HAHUM 3aKOHOB MPHUPOJIbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O HapoIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUsl, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUC JIMYHOTO BKJIada B TIOCTPOCHHUEC yCTOfI‘-IPIBOI‘O 6yI[yH_[CFO;
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OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSAM, CO3JAaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTEH CeMEWHOI KM3HU B COOTBETCTBUU C TPAJULIUSIMU HapOJ0OB
Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHUSL:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usudyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 30POBbS H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMAHUE U pean3aIys 3J0pOBOro U 0€30MacHOr0 00pasa KU3HU (370pOBOE MHUTAHHE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAHWE IIEHHOCTH TIPaBWJ WHAMBHIYAJILHOTO U KOJUICKTUBHOTO OE€301acHOIO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHNOTPEOIEHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEePCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKON M COLIMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NeSTeTbHOCTb;

WHTEpPEC K Pa3IM4HbIM cepaM TpodecCHOHATBHON NeATebHOCTH, YMEHUE COBEPIIAThH
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcen
JKU3HHU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK UCTOYHHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIICHHE YPOBHS HSKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITAa IUIAHUPOBAHUS

IMMOCTYIIKOB U OLICHKHU MX BO3MOXXHBIX HOCHG)ICTBI/Iﬁ JUIA OKPY)KaIOHIeﬁ CpCanl;
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0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX PeLIeHHUs;

CIIOCOOHOCTH UCHOJIb30BaTh MpUOOpETaeMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0OICHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpPUATUE JEHCTBHUI, NPHUHOCAILIMX BpEJ OKPYKAIOLIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE YKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KYJIBTYPbI, OIIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAaKTHUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE SA3bIKOBOI M UNTATENbCKOM KYJbTYphl KaK CPEACTBAa B3aUMOICHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, YelOoBeKa U o00IiecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOrMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (QYHKIMOHAIbHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

NIOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUH

OKPY’KAIOIIET0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE JeinaTh OOOCHOBAaHHBIC
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3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA MOAaHHBIX C MLCJIbIO IMOJTYYCHHA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSATENLHO HCIIOJb30BaTh OHMOJOrHYSCKHUE 3HAHUS AJi1 PCIICHHUA
HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC INCHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATL NPOCKTHYHO U
HCCICO0BATCIIBCKYIO ACATECIIBHOCTh HHAWBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/II-O u CaMOO6p330BaHI/IIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUM 110 OHOJIOTUM B COOTBETCTBUHM C JKU3HECHHBIMH

NOTPEOHOCTSMHU.

METANPEAMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pe3yJbTaThl OCBOCHUS Y4eOHOTO mpenmera «bHONOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCIUIUTMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(uKy METO/I0OB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPTHS,
SIBJICHHE, TPOIECC, CHCTEMa, HAYYHBI (PAaKT, MPUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIENOBaHNe, HAONIONEeHNe, U3MEPEHHE, IKCIEPUMEHT M IPYTUX), YHHUBEpPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanre (QPyHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLHUU OO0YYaroIIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHMsS IMPOrpaMMbl CPEJHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJiaieHne YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIF30BaTh TPH OCBOCHWU 3HAHUH TPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIH3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIEeHuUs), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
MOHSITH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATUSMU );

OTIpEICNATh LENH JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX JOCTHKCHHS,

COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIAMU;
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UCIIONIb30BaTh OMOJIOTHUECKUE TOHSTHS Uil OOBsSCHEHUsS (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKICHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS] B PACCMATPUBAEMBIX SIBICHUSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOUICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIAH PEHICHHS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OIICHUBATh PUCKHU IMOCIICACTBUI JAESITEIBHOCTH;

KOOPJMHUPOBATh U BBINONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIAJICTh HABBIKAMHU Y4Y€OHO-MCCIIEOBATEIBCKON M MPOCKTHOM NEATEeIbHOCTH, HaBbIKAMHU
pazpetieHusi mpobaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHCKY METOJIOB
pelleHus MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIH30BaTh PA3JIMYHbBIE BUJBI ACATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CUTYaIUsAX, B TOM YHCIE MPHU
CO3aHUH YUEOHBIX U COITMAIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/Jaud B 00pa30BATENbHOU ACATEIHHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3y €€ pEeIICHUs,, HaXOAUThb apPryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

aHAJTM3UPOBATh TMIOJYYEHHBIE B XOJ€ peHIeHUS 3aJaud pe3yiabTaThl, KPUTHYECCKH
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JAaBaTb OICHKY HOBBIM CUTYyallUsAM, OICHHUBATb HpHO6pCTéHHBIfI OIIBIT,
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OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
PO ECCUOHATIBHYIO CPEey;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  IPAKTHYECKYl0  00acTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJ[BUTaTh HOBBIC HJCH, NpEJIaraTh OPHUTHHAIBHBIC TOJIXOAbl U PEUICHUS, CTaBUTh
poOJIeMBI M 33]1a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HH(MOpMANUU (TEKCTE y4eOHOro mocoOus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETe), aHAIU3UPOBaTh WHGOPMAIMIO PaA3IHYHBIX BUAOB U (hopMm
MIPEJICTABJICHUS, KPUTHICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE;

(GOopMyIUPOBaTh 3aMpPOChl W TPHUMEHATH Pa3jMYHBIC METOJBI TPHU IOWCKE M OTOOpe
Oouosornyeckoit nHGopMaIu, HeOOXOIUMOM JIJIS BHITIOJHEHUS YYCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTaBICHUS OHOIOTUYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKHU U IPYTroe);

UCIIOJIB30BaTh HAYYHBIN S3bIK B KAueCTBE CpEACTBAa INMpH paboTe C OHOJIOTHYCCKOMN
uH(poOpMaIel: MPUMEHITh XUMUYECKUE, PU3NUYSCKUE W MaTEeMaTHYEeCKHE 3HAKW W CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIQ/ICTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

ORi1aieHHe YHHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) obuenmue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BceX cdepax >KM3HHU, aKTHBHO Y4acTBOBATh B TUANIOTe
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOMPOCHI, BHICKA3bIBATH
CYXKJCHHS OTHOCUTEIIbHO BBITIOJHEHHSI TIpe/UTaracMoi 3ajJadd, YYWUTHIBATH HWHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIACTHUKOB JHAJIOTa WIIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeICcTBa OOIICHHS, MMOHUMATh 3HAUEHUE COIUAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMT4aTh KOH(QIUKTHI U

BECTH MEPErOBOPHI;
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BIIQJICTh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBUSI, MOHMMATh HaMEpPEHUS
JIPYTUX JIOACH, MPOSBIATh YBOKUTEILHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIUBUAYAIbHONW PaOOTHI MpH
peleHn OMOIOTUYECKO MPOoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOCHCTBYSI PU PEIICHUH YIeOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl ¢ y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElEsATh PO C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOro Y4acTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS 7S BBIABICHUS NpPOOJIEeM M WX pElIeHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NESATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW JIESITEIBHOCTH W
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ YIETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JaBaTb OUCHKY HOBBIM CUTYyAIlUAM,
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pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH ()OPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOH SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BaTh MPUEMBI pedIeKCHn
JUIsl OLIEHKU CUTYyalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

3) npunsiTHE ce4sl M APYIHUX:

IpUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI PYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OIINOKU;

pa3BUBAThb CIIOCOOHOCTH MMOHUMATh MUD C O3UIUU APYroro 4€JI0BCKa.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWH, BUIBI
NeSITETIHHOCTH TI0 TTOJTyYEeHHIO HOBOTO 3HAHUS W NMPHMEHEHHWIO 3HAHUH B Pa3IMYHBIX YYEOHBIX
CUTyallHsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYAlMsIX, CBSI3aHHBIX C Owuojorueid. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI MO ToJaM 00ydeHHS.

[IpenmerHble pe3ynabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE

6I/IOJ'IOFI/II/I, (byHKHHOHaHBHOﬁ TpPaMOTHOCTH YCJIOBCKA U PCIICHHUA KU3HCHHBIX 3a/1a4;
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YMEHHE PacKphIBaTh COJIEPKaHUE OMOJOTUYECKUX TEPMHUHOB U TIOHSATHH: )KU3HB, KJIETKA,
opranusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsinusi), yYpOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIpPOHU3BEJICHUE
(penpoaykuust), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3JaraTb OHOJOTHYECKHE TEOpuu (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAsd,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOUM Omomoruu), 3akoHbsl (I. Mennemns, T. Moprana, H. H.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. U.
Baguiosa), onpenensaT rpaHUIbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHMI, OpraHu3alus ¢ MPOBEJCHHE OHOJIOrHYEeCKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBIIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAHHH MOJTyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPEHUs, Pa3sMHOKCHHUS, HHIUBUAYAILHOTO PAa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUA N7 00BSCHEHUS OMOJOTMYECKUX MPOIIECCOB U
SIBIICHUM, JIJISl IPUHATHS PAKTUIECKUX PEHICHUH B MOBCETHEBHON YKU3HHU C ENIbI0 00eCTIeueHHsI
0€30MTaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHaIBHOIO
IPUPOIOTIOIB30BAHNS;

YMEHHE pemaTh JJIeMEHTapHble TeHETHYEeCKHe 33Jadydl Ha MOHO- W JAWTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACJEJ0BAaHHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSE TIpE/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOJHATh JTAOOPATOpHBIE U MPAKTHUECKHE padOThI, COOMOIaTh MpaBHUlia MPH
paboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUsl, BKJIIOYAOLIYIO0 ICEBJAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoi MH(}OpMaNNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX

HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIHE, OMOTEXHOJIOTHH;
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YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOCHHs YydeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa Ul PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TOITYJISIIHS,
reHoOoHJ, SBONIONMS, [BWXKYIIUE CHIBI ((aKTOpbl) 9SBOJIONUHU, MPUCHOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa3OBaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIEHTHI, IENH MUTaH!s, YKOJOrHYecKas mupaMuaa, OnoreomneHos, onocgepa;

YMEHHE Wu3/araTb Ouosnorunueckue Teopuu (dBomrounoHHass Tteopus Y. JlapsuHna,
CUHTETHYECKasl TEOPHs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ounoctepe B. U. BepHajickoro), onpeaensTh TpaHUIIBI UX MPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAy4yHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJACHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3anus ¢ MPOBEAeHHE OHOJIOTHYEeCKOro
OKCIIEPUMEHTA, BBIIBFDKCHUE THIIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXIY HCCICAyeMbIMU
BEJIMYMHAMU, OOBSICHCHHWE TOJMYyYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TTOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJBI HA OCHOBAHUH TMOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBIICTAThH CYIIECTBEHHbIE MTPU3HAKU CTPOCHUS OMOJIOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISIIAHA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U DKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (PAaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B IKOCHCTEMaX, aHTPOMOTEHHBIX W3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHMOr€OXMMHYECKUX IIHUKIOB B
o6uocdepe;

yYMEHUE TPUMEHSTH TOTyYEeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHUYECKHX IMPOIECCOB U
SIBIICHUH, 17151 IPUHATHS TPAKTUYECKUX PEIICHUH B MTOBCEIHEBHOM KU3HHU C ENIbI0 O0eCTIeUeHuUs
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM

rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
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UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pellaTh d3JeMEHTapHble OMOJOTMYEeCKHe 33a/Jayd, COCTaBJISATh CXEMBI INepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[ENU MUTaAHUSA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OPMALNIO OHOJIOTHYECKOro
COJepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOi WH(pOpPMALWK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJIOOAILHBIC
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCBMEHHBIE U YCTHbIE COOOILIEHHUs, 00001as
Ouonornyeckyro MHGPOPMANKI0O W3 HECKOIBKHX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh

MOHSATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne o/ P Konrpoabnbsie IIpakruueckue (itpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
bronorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
JKuBBIE CHCTEMBI U UX OpPraHM3aLUs 1 1 bubmmorexa [JOK
P t https://m.edsoo.ru/7f41c292
XUMHUYECKUN COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LOK
P https://m.edso00.ru/7f41c292
bubmmoteka [IOK
K 6 1
VSHEACATCIRHOCTD [ICTIH https://m.edso00.ru/7f41c292
PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHU3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 HKBMEHYMBOCTD 8 1 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3sMoB. OCHOBBI 3 1 bu6muoreka [JOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
PeszepBHOE Bpemst 1 bubmorexa [IOK
P p https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 4
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11 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1
! IBOITIOLHOHHAS OHOTIOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6mmoteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1 1
3 Opranu3MBl H OKpyXKaiowas cpea > https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
1
4 Coo0r1iecTBa U HKOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
° Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 2.5
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
bu6mmorexa [IOK
1 buoiiorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «Vcnonp30BaHuE PA3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YYEHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOIIECChI 1 bubnunorexa [JOK
U X U3YYCHHUE https://m.eds00.ru/863e6564
4 XuMuuyeckui coctaB KiIeTku. Bona u 1 1 bubmuorexa [JOK
MHHEPAIbHBIE COJIA https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 b . 1
e, COCTaB  CTPOCHHE OeKOB https://m.edso00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnuorexa [IOK

KaTAJINTHYECKON aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTajasbl)»

https://m.edso0.ru/863e6b72
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bu6mmoreka [IOK
! YrieBopL. Jiummet 1 https://m.edso00.ru/863e6870
bu6mmoreka [IOK
8 Hywrennossie kncaotsl. AT® 1 https://m.eds00.ru/863e6d5c
9 Hcropus u meTonbl u3y4eHus 1 bubnuoreka [IOK
kietku. Kinerounas teopust https://m.eds00.ru/863e6e88
10 KiteTka kak menocTHas sKuBast 1
cucreMa
CtpoeHnue 3yKapruoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmorexa [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 1 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHUE)»
bu6mmoreka [JOK
12 OO0OMeH BelIecTB MM META00IU3M 1 https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 Potocmres. XemocHnres 1 https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepretieckiit oOmeH 1 ! https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 1 0.5 https:/m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocuntes 6enka. Peakius 1 bubnmoreka [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
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bu6mmoreka [IOK
17 Tpaucssst — duocunres benxa 1 https://m.eds00.ru/863e796e
18 Hexkerounsie popmbI )KU3HU — 1 bubnunoreka [HOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuorexa [JOK
20 M 1
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 1 05 bubnnoreka [JOK
«3y4yeHne cTpoeHUs MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 WNHauBuayanbHOE pa3BUTHE 1 bubnnorexka [HOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o 1 bubnuoteka [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE 1 bubmmorexa [JOK
P ] pra https://m.edso00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 i[eSaBI/II():I/I?/IOTO Hai):J'IL: OBaHUs 1 1 bubmorexa [JOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHNe
26 npu3HakoB. JlabopatopHas pabota 1 0.5 bubmmorexa [OK
P ' patopHai p ' https://m.eds00.ru/863e8c60
Ne 5 «M3yuenue pe3ysbTaToB
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MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

I'enetuka nomna. HacnegoBanue bubnmoreka [JOK
27 1
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHYMBOCTb. JlabopaTopHas
pabota Ne 6. 3yuenue bubnnorexa [HOK
28 - 1 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIlMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7. bubnnoreka [JOK
29 . 1 0.5
«AHanu3 MyTanuil y 1po30¢puisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [IOK
30 Peneriia wrenosexa 1 https://m.eds00.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO
31 TeMe «HaciencTBEHHOCTD U 1
M3MEHYMBOCTH OPTaHU3MOBY»
bu6mmorexa [IOK
32 Ceneiuns kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToabs! 1 JOCTHKEHUS CEJIEKITNN 1 bu6mmorexa [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHomorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yyeHHsi  oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 bubmorexa HOK
H a yi https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [JOK
00 3BOJIOIMN https://m.edso00.ru/863e9570
bu6mmorexa [IOK
3 M 1
HKPOIBOITIOHA https://m.edsoo.ru/863e9cle
[Momynsiust Kak dyeMeHTapHas
€IMHUIIA BUJIA U DBOJIOIHH.
4 HI2160 I;TO HI::UI abota ;0 1 1 0.5 bubmmorexa [OK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKyIMe cuitbl (37€MEeHTapHBIE 1 bubnunoreka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
bubmuorexa [JOK
E i 1 1
6 CTCCTBEHHEIT 0TOOP H ero Gopmkt https://m.eds00.ru/863e9ed0
PesynbTath! 3BOIONUN:
MPUCIIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pa6ora Ne 2 «Omucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MAaKpO3BOJIFOLINHI https://m.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN 1
10 Hcropus xu3Hu Ha 3emiie 1 METO/bI 1
e€ U3yueHUst
1 ['unoTte3pl MPOUCXOKACHUS KUZHU 1 bubnmoreka [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 1 bubnnoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 1 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHIA U KUBOTHBIX B
KOJUIEKIIHSX »
14 CoBpeMeHHas cuctema 1 1 bubnunoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) 1 https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) 1 bubmuorexa [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaINH 3BOIIOINHA 1
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE 1 bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso0.ru/863eaea2
PesepBHelil ypok. O600IIEHHE 10
19 TeMe «BO3HMKHOBEHME U Pa3BUTHE 1
YKU3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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20 DKOJIOTHS KaK HayKa 1
21 Cpenbl OOUTaHUS U SKOJIOTHYECKUE 1 bubnmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 1 0.5 bubamorexa LOK
https://m.edso00.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «BnausHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 buoruieckue daxTopet 1 https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiiun. [Ipaktudeckast pabota
24 Ne 2 «Iloacuér nmnoTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHu
o5 Coob1ecTBa OpraHu3MOB — 1 bubnuotexa [JOK
OMOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 1 bubnmoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. 1 bubmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykneccust
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 Bbuocdepa — rnobanpHas bubnuoreka [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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IKOCHUCTEMa 3eMITH https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1
33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubnmoreka [JOK
4yeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PezepHblil ypok. O6001I€HHE TEMBI
34 «Co00111ecTBa ¥ SKOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 4 95
I[MTPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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