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MNOSACHUTEJIbHAS 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl 110 OUOJIOIMU TEOPETHYECKYIO OCHOBY
JUISL OTIpeJIeIeHUsT MOJX00B K (POPMUPOBAHHUIO COAEpKaHUS yueOHOro
npeameta «buonorusi» cocTaBuiIM: KoHLenTyalbHble nonoxenuss ®I'OC
COO o B3auMOOOYCIIOBIEHHOCTH LeJNeH, COIepKaHMs, pe3yJbTaTOB
oOydyeHHs ¥ TpeboBaHMH K YPOBHIO TOArOTOBKH BBIITYCKHHKOB,
noyiokeHuss 00 oOmmMX UensiX W TNPUHLMKIAX, XapaKTepU3yIOLIUX
COBpEMEHHOE COCTOSIHWE CHUCTEMbI CpejlHero oduiero oOpa3oBaHus B
Poccuiickoit Denepainu, a Takxke MOJOKEHUs O crienubuke OHOIOrUy,
eé 3HAYEHWWM B T[O3HAHMM IKUBOW TMpUPOABI U  ObecreyeHuu
CyllecTBOBaHMs 4yenoBedeckoro obmectsa. CornacHO Ha3BaHHBIM
MOJIOXKEHHUSIM,  OMpeJieJieHbl OCHOBHbIE (YHKLUMHM [POrpaMMbl [0
Ouosioruu u e€ CTpyKTypa.

[Tporpamma no Ouosnoruu Aa€T npeacTaBieHHe o Lelsx, 00 obuiei
cTparterud OOy4YeHMs, BOCIMTAHUSI M  Pa3BUTHUS  OOyHarolIMXcCs
cpezcTBaMu ydeOHOTO npeameTa «bronorus», onpeznenseT ods3aTesbHOe
[IpeAMETHOE COJiepiKaHue, ero CTPYKTYpPY, paclpeie/ieHnue 110 pas3jiesiaM 1
TeMaM, PEKOMEHIyeMYI0 [OCIeI0BAaTeIbHOCTh M3Y4YeHHs Yy4eOHOro
mMareprajia ¢ Y4éTOM MEXIIPEeIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H,
JOruKd  00pa3oBaTelbHOTO —Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
o0ydaroumxcs.

B nporpamMme mno OHOJOTMM TaKKe YYHTHIBAIOTCS TpeOOBaHUS K
[IAHUPYEMBIM  JIMYHOCTHBIM,  METaNpeJMeTHbBIM M  IPEIMETHBIM
pe3yibrataM oOyueHHs B (POPMHUPOBAHMU OCHOBHBIX BHJIOB Yy4eOHO-
[I03HABATE/IBHOM JIeATeNbHOCTH/Y4eOHbIX AeicTBUI O0ydarolmxcs 10
OCBOEHHIO Co/iepKaHUsI OUOIOrHYEeCKOro 00pa3oBaHusl.

B mporpamme no 6uomoruu (10-11 kiaccel, ©a30Bblii ypOBEHB)
peaiu3oBaH MPUHLUI MPEeMCTBEHHOCTH B M3yYeHMH OHOJIOTHH,
Onarojaps yeMy B Hed IpoCMaTpUBAeTCsl HANpaBJIEHHOCTh HA pa3sBUTHE
3HAHWH, CBS3aHHBIX C  (OPMHPOBAHHEM  €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUs, LIEHHOCTHBIX OPMEHTALMH JINYHOCTH, SKOJOTHYECKOro
MBILLIEHUS], MPEACTABIEHU O 370pOBOM 00pase KH3HM U OepeikKHbIM
OTHOIIIEHHEM K OKpyXkarolled npupoaHoin cpezne. Ilostomy Hapsmy c
H3ydeHHeM OO0ILeOMOIOrHYeCKUX TEOpHH, a TAaK)Ke 3HaHHH O CTPOEHHH
JKHUBBIX CHCTEM Pa3HOTO paHra M CYLIHOCTH OCHOBHBIX NPOTEKAOLIUX B
HUX T[IPOLIECCOB B TporpaMMe IO OHOJOrMM Y/AENEHO BHHMaHHE
UCIIOJIB30BAHUIO TMOJNYY€HHBIX 3HAHWM B IOBCEIHEBHOW MKHU3HU JUIS
pelieHus TPUKIAJHBIX 3aJad, B TOM 4YHClIE: NPOQHUIAKTHKH
HACJIE[ICTBEHHEIX  3a00jieBaHUN  4YeloBeKa, MEIUKO-NeHETHYECKOro
KOHCYJIbTHPOBAHUsS, OOOCHOBaHMSI OJKOJIOTHYECKH LIeJIeCO00pasHOro
MOBEJEHUS B OKpYyKalolled TMPUPOJHONH Ccpeje, aHaliu3a BIHSHHS
XO3SMCTBEHHON JeSITeNbHOCTH YelOBEeKa Ha COCTOSIHHE [PHUPOJAHBIX H
MCKYCCTBEHHBIX OJKOCHCTEM. YCHJIEHHWEe BHHUMaHHs K [PUKJIaJHOM
HanpaBlIeHHOCTH YydeOHoro mpeamera «buosnorus» MPOAUKTOBAHO
HEOOXOJAMMOCTBIO OOecrieYeHus YCJAOBUM [ pPELIEHHs OJHOHW U3
aKTyaJIbHBIX 3a/a4 LIKOJILHOTO OMojornyeckoro obpasoBaHMsi, KOTOpast
npeanonaraer  (GopMHpoBaHHE y  OOy4alOmMXCH  CIOCOOHOCTH
aanTUpOBaThCs K  M3MEHEHWSM  JIMHAMMYHO  Pa3BUBAIOIIErOCs
COBPEMEHHOr'0 MHUpa.



Buojioruss Ha ypoBHe cpeaHero oOIlero oOpa3oBaHHS 3aHUMAET
BakHoe Mecto. Ona ofOecrneunBaer (opmupoBaHHe y OO0ydaroMUXcs
MpEe/CTaBlIeHUd O HAyYHOH KapTHHE MMpa, pacliupser H 00o0maer
3HAHHUS O KUBOM Mpupojae, €€ OTIIMYUTENIbHLIX [PU3HAKAX — YPOBHEBOM
OpraHM3allid M 3BOJIIOLWHU, CO3AAET YCIOBHs MJIs: MO3HAHHWS 3aKOHOB
JKHUBOW TpHPOasl, (OpMUpOBaHHUS (YHKLHMOHAIBHOH I'PaMOTHOCTH,
HABBIKOB 3J0pOBOr0 W Oe3omacHOro obpa3a JKW3HU, KOJOTHYeCcKOro
MBIIIIJIEHHS, IEHHOCTHOTO OTHOLIEHHS K )KUBOH IPUPOJE U YEIIOBEKY.

Boneimoe 3HaueHne OHONOTMS HWMEET TaKXKe I pelleHus
BOCITMTATEIbHBIX U Pa3BUBAIOIIMX 3a/1a4 cpe/iHero obiero oopasoBaHus,
coumanu3zanuu obOydvarommxcs. W3ydenue Ouonorunm oOecrieunBaeT
ycnoBus A7t GOpMUPOBAHUS HHTEIIEKTYaIbHBIX, KOMMYHHUKALIMOHHBIX U
MHGOPMAIIMOHHBIX HAaBBIKOB, JCTETHYECKOW KyJBTYpPBI, CIOCOOCTBYET
MHTErpaluy OMONOTMYECKUX 3HAHUM C IMPEICTaBIEHUSAMH W3 JPYTUX
y4eOHBIX [peIMETOB, B YACTHOCTH, (HU3MKH, XUMHM H reorpapum.
HasBangple TONIOXKEHHsT O I[IpelHa3HauyeHuu ydeOHOro ImpeaMera
«Buonorus» coCTaBUIA OCHOBY ISl ONpeeIeHus OAX0A0B K 0TOopy U
CTPYKTYPHPOBAHHIO €r0o CO/IepiKaHuUsl, IIPE/ICTaBIEHHOr0 B IPOrpaMme 110
OHOJIOTHH.

Ot6op coumepkanus ydeOHoro npeamera «buonorus» Ha OGa3zoBom
YpPOBHE OCYLIECTBIEH C MNO3ULMH KyJIbTypOCOOOpa3sHOro MOAXOda, B
COOTBETCTBHHM C KOTOpPBIM OOydaromiuecs: JOJDKHBI OCBOWTH 3HAHUS H
yMeHHs, 3HauMMble Uil (QOpMHpOBaHMs ~ O0WmIEH  KyIbTYpBhl,
OIpeJeNsIollie aJeKBaTHOE IIOBEICHHE YelOoBeKa B OKpY)KarolleH
NPUPOIHON cpele, BOCTpeOOBaHHbIE B IOBCEJHEBHOH JKHU3HH W
npakThdeckod aesitenbHOcTH. Ocoboe MeCcTo B 3TOW CHCTEME 3HAHWM
3aHMMAIOT DJIEMEHTBI COJIEpPIKaHHs, KOTOpBIE CIy)KaT OCHOBOH Juis
GopMHUpOBaHUSI MPEACTABICHUNA O COBPEMEHHON €CTeCTBEHHO-HAy4YHOH
KapTUHE  MUpa H [IEHHOCTHBIX  OpPHEHTAUUsX  JIUYHOCTH,
CIIOCOOCTBYIOMIMX I'yMaHU3alMK OMOJIOrHUeCcKoro 0opa3oBaHusl.

CTpyKTypHpOBaHHE  COJepXKaHus  yd4eOHOro martepuana B
nmporpamMme Mo OHOJOrMH OCYILECTBIEHO ¢ YYETOM MPUOPUTETHOIO
3HA4YEeHUs 3HAHUI 00 OTJINYUTENBHBIX OCOOEHHOCTAX KUBOU MPUPOJIbI, O
eé YpOBHEBOH OpraHu3alM¥ W SBOJJIOLMH. B COOTBETCTBHH C 3THM B
CTpyKType ydueOHoro mnpeamera «buonorus» BbIIeNEHbl CleAyHOLLKe
cojiepkarenbHble THMHUM: «buosorust kak Hayka. MeTojbl Hay4HOro
no3HaHus», «Kierka kak Owosjoruyeckas cucrema», «OpraHusMm Kak
ouonoruyeckas cucreMa», «Cuctema U MHOrooOpasue OpraHu4yeckoro
MUpPa», «DBOIOLHS JKUBOH MPHPOALY, «IKOCHCTEMBI U MPUCYIIHE KM

3aKOHOMEPHOCTHY.
Llens w3yuenus ydeOHOro mnpenmera «buosorus» Ha 0a30BOM
ypOBHE — OBJaJeHHE OOy4YarOIMMHCS 3HAHHAMH O CTPYKTypHO-

(GYHKIMOHAIBHOM OpraHM3allid JKMBBIX CHCTEM pasHOro paHra W
MpHOOpeTeHNe YMEHHUH HCIIONB30BaTh 3TH 3HAHWSA /Uil IPAMOTHBIX
NEUCTBUM B OTHOLIEHMHM OOBEKTOB JKUBOW MPUPOABI H pELICHHS
pa3IHYHbIX XH3HEHHBIX IPOOIIEM.

JlocTrkeHue LAl u3ydeHusi yuyeOHoro npeamera «buonorus» Ha
0a30BOM ypoBHe obecrieyuBaeTcs pelleHHeM ClieyoIuX 3a1ay:

OCBOEHHE OOYyYalolIMMHUCS CUCTeMbl 3HAHMHW O OUOIIOTHYECKHX
TEOpUSIX, YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, IHIOTe3aX, MpaBuilax,
CITy KalluX OCHOBOM st QOPMHPOBAHMS IIPEACTABICHUN O €CTECTBEHHO-



Hay4YHOH KapTHHE MHUpa, O METOJaX HAay4YHOro IO3HaHHUs, CTPOCHHH,
MHOrooOpa3v M OCOOEHHOCTSIX JKHUBBIX CHCTEM pa3HOro YpPOBHS
OpraHU3alMH, BBIIAIOUINXCS OTKPBITUSX U COBPEMEHHBIX MCCIIEOBAaHUSIX
B OMOJIOrHHY;

dhopmupoBaHue y o0yyJaroumxcs MO3HABATENbHBIX,
UHTEJICKTYalIbHBIX U TBOPYECKUX CIOCOOHOCTEN B MpOlecce aHaiu3a
JQHHBIX O MYTSIX Pa3BUTHS B OWOJIOTMM HAyUHBIX B3IJISJIOB, WUIEH M
MOIXOI0B K U3Y4YEeHHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHHU3allkH;

CTaHOBJIEHHE Y OOydaroluxcs 001Iei KyabTypbl, GyHKIHOHAIBHOM
rpaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATL M OLIGHUBATh SIBICHUS
OKpY’KaloIllero Mupa HBOW NMPHUPOJIbI HA OCHOBAaHWH 3HAHWUH W OIBITA,
MOJTYyYEeHHBIX [PU U3y4YeHUH OUOJIOTHH;

¢opmupoBaHHEe Yy O00y4aroIMXCs YMEHHW MIUIIOCTPUPOBATH
3HauYe€HUe OWOJOTMYEeCKUX 3HAHUW B NPAKTUYECKOW JIeATeIbHOCTH
4yeJloBeKa, pa3sBUTUU COBPEMEHHBIX MEJAMUMHCKUX TEXHOIOTUW U
arpoOMOTEXHOJIOTHH;

BOCIIHTaHHE yOekJIEHHOCTH B BO3MOXKHOCTU TMO3HAHHUS Y€IOBEKOM
JKUBOW MpPHUPOABbI, HEOOXOAUMOCTH OEpeKHOr0 OTHOLIEHHS K Hel,
COONMIONIEHNUsST DJTUYECKUX HOPM TP IPOBEACHUHM OHOJIOrHYEeCKUX
UCCIIE/I0BaHUH;

OCO3HAHWE I[IEHHOCTH OWOJIOTMYECKUX 3HAHWUW 71 TIOBBIILICHUS
YPOBHSI 3KOJOTHYECKOH KyJIbTypbl, /Ui (OPMHUPOBAHUS HAYHYHOIO
MHPOBO33pEHHUS;

NpUMeHeHUe MPUOOPETEHHBIX 3HAHWI U YMEHMH B NMOBCEIHEBHOM
JKU3HM ISl OLICHKH TOCJIeICTBUM CBOEH JESITENbHOCTH 10 OTHOIICHUIO K
OKpy»Xawomiei cpere, COOCTBEHHOMY 370pOBblO, OOOCHOBaHUE H
coOmoeHrne Mep npoduIaKTUKKU 3a00s1eBaH1i.

B cucreme cpeanero obuero oopazosanusi «buonorusy, usyyaemas
Ha 0a30BOM YpOBHe, sBIsfeTCs O0Os3aTeNbHBIM Y4YeOHBIM MPEIMETOM,
BXOJSIIMM B cocTaB npeaMeTHoOW obnactn «EctecTBeHHO-HAy4YHbIe
MpeAMEeThD.

Jlns usyueHuss OMOJOrMM Ha 0a30BOM YpPOBHE CpEIHEro ooiiero
oOpazoBanus orBoaurcs 68 uvacos: B 10 kmacce — 34 gaca (1 uyac B
Hepemo), B 11 «kmacce — 34 w4aca (I wac B Hememwo).



COAEPKAHUE OBYYEHUS
10 KJJACC

Tema 1. buoJiorusi Kak Hayka.

buonoruss kak Hayka. CBsizb OMOJOrMM C OOLIECTBEHHBIMH,
TEXHUYECKUMHM W JPYTMMH €CTeCTBEeHHBIMH HaykaMH, ¢uiocoduei,
3TUKOM, OCTeTHKOW M mpaBoM. Ponb Ouonoruu B (OPMHUPOBAHUH
COBpeMEHHOMW Hay4HO# KapTHHBI Mupa. CrucTemMa OMOJIOrHYECKUX HayK.

MeTobl MO3HAHUS JKHBOM MPHUPO/ibl (HaOII0IeHHEe, IKCIIEPUMEHT,

OIMCaHKE, H3MepeHue, Knaccudukanus, MO/IeJIUPOBaHHE,
cTaTucTH4eckas 00pabOTKa JaHHBIX).
JlemoHcTpauum:

[MToptpetsi: Y. Japsun, I'. Mennens, H. K. Konsuos, /Dx. Yotcon u
O@. Kpuk.

Tabmuib! 1 cxembl: « MeTObl TO3HAHUS KUBOW IPHPOIBD).

JlaGopaTopHbie H NPAKTHYECKHEe padoThI:

[pakTtuyeckas pabora Ne 1. «Mcnons3oBanue pasinyHbIX METO/IOB
P U3y4eHUH OUONIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cHcTeMbl H HX OPraHH3alH5.

JKuBble cucTeMbl (OHOCHCTEMBI) KaK MpeIMeT U3ydeHHs] OMOJIOruu.
OTnu4re XUBBIX CUCTEM OT HEOPraHUYECKOW MTPUPOJIbL.

CBolicTBa OHOCHCTEM M KX pa3HOoOpasue. YPOBHHU OpraHU3aLMH
OHOCUCTEM: MOJIEKYJISIPHBINA, KJIETOYHBIMA, TKAaHEBBIH, OpraHW3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOH, IKOCUCTEMHBI (6roreoeHOTHUECKHH ),
OourocdepHsbIi.

JlemMoHCTpaLHHK:

Tabauusl U cxembl: «OCHOBHBIE TPHU3HAKU JKU3HKW», «YPOBHH
OpraHu3aluy )XUBOU IIPUPOIBD).

O6opynoBanue: mojenb mosiekyinl JIHK.

Tema 3. XHMHYECKHH COCTAB U CTPOEHHE KJIETKH.

XUMHUECKHII  cOCTaB  KJIETKM.  XUMHWYECKHE  IJIEMEHTHI:
MaKpO3JIEMEHThl, MUKPO3J1eMeHThl. Bojia 1 MuHepasibHbIe BEIleCTBa.

@DyHKIUHA BOJBI H MUHEPAJbHBIX BelIeCTB B KieTke. [loanepxanue
OCMOTHYECKOro banasca.

benku. CoctaB U cTpoeHHe 0enKoB. AMHUHOKHCIIOTbI — MOHOMEPBI
6enkoB. HezaMeHnMBbIe ¥ 3aME@HUMbIe aMUHOKUCIIOTEI. AMHUHOKHCIIOTHBIH
cocTaB. YpOBHHM CTPYKTypbl OelKOBOH MOJEKylbl (TlepBHYHAS,
BTOpWYHAs, TpPETUYHAs W 4YeTBepTHYHAs CTPYKTypa). XHMH4YECKHe
cBoiicTBa 6enkoB. buonornyeckue QyHKIUMU OEIIKOB.

depMeHTHl — GHoIOrHYeckre Katanu3aropsl. CTpoeHue (epMenTa:
aKTHBHBIM  1eHTp, cyOctpatHas creuuduunocts. KodepMmeHTsi.
Burtamunsl. Otinnuns GepMEeHTOB OT HEOPraHMYECKUX KaTali3aTOpPOB.

VYrieBoasl: MoHOcaxapuasl (riaroko3a, pubo3a u Je30KcHprbo3a),
JMcaxapyubl (caxaposa, JakTo3a) U rnosnucaxapujibl (Kpaxmail, NIMKOreH,
Hemros103a). buonsornvyeckue GyHKLUWH YIJIEeBOIOB.

Jlumu bt TPHUTIULIEPUIBI, dochoaunumsl, CTEPOHUIBI.
IuapopunsHO-ruapodobHble  cBolicTBa.  buonornueckue  (QyHKUHH
aunuaos. CpaBHeHHe yTrieBOAOB, OENKOB M JUIUIOB KaK HCTOYHUKOB
3HEpPrUu.



Hyxneunossie kuciotsl: JHK n PHK. HykneoTuasl — MOHOMEpSI
nykinenHoBblx kucior. Crpoernme u ¢ynkumu JHK. Crpoenue wu
dyukiuu PHK. Buget PHK. AT®: ctpoenune u QpyHKUIHH.

[{utomoruss — Hayka o kierke. Kietounas Tteopuss — mnpumep
B3aUMOIelicTBUS HIeii M (AaKTOB B HAy4YHOM TMO3HAHWUHM. MeTonbl
M3yUYEHUs KIETKH.

Knerka Kak 1iejocTHasi )xuBasi cuctema. O01IMe NpU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpana, moisekynsl JIHK kak renerndeckuii
arrapart, CUCTeMa CUHTe3a Oellka.

Tunsl  KJIETOK:  dyKapuoTHYecKass M [POKapHOTHYecKas.
Oco0eHHOCTH CTPOEeHHUs MPOoKapruoTHUecKor KieTku. Kierounas creHka
Gaktepuil. CTpoeHHe 3yKapHOTHYecKOH KieTkd. OCHOBHbIE OTJIHYHS
PaCTHTEIBHOM, JXMBOTHO! U IPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHas CTEeHKa,
rJIMKOKaIMKC, uX (yHkuuu. [lnazmatudeckas memOpaHa, e€ CBOMCTBA H
byuxuun. [uronnasma u eé opranousl. OnHOMEMOpPaHHbBIE OPraHOMU/IbI
kiaerku: DIIC, anmapat [onbixu, auszocomsel. IlomyaBTOHOMHBIE
OpraHoMIbl  KIeTKH: MMTOXOHIpWH, mimactuiasl. Ilpoucxoxiaenune
MUTOXOHIpPHUH ¥ TacTui. Bunsl mmactua. HemeMOpanHble opraHoub!
KJIETKH: pUOOCOMBI, KJIIETOUHBIN LEHTP, LIEHTPUOJIH, PECHIUYKH, JKI'YTHKH.
DyHKIUK OpraHOMI0B KIeTKH. BriroueHus.

Slnpo — perynsTopHblid LeHTp KieTkd. CTpoeHue siapa: sjaepHas
000J104YKa, KapuoIia3Ma, XpOMaTHH, SAPBILIKO. XPOMOCOMBI.

TpancnopT BELIECTB B KIETKE.

JlemoHcTpauum:

[Toptpetsr: A. JleBenryk, P. I'yx, T. IllBann, M. lllneknen, P.
Bupxos, J/x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Jluarpammel: «Pacrpeienenne XMMHYECKUX 3JIEMEHTOB B HEKHBOM
npupoze», «Pacnpenenenne XMUMHYECKHUX JIEMEHTOB B )KUBOM [IPUPOJIEY.

Tabmuubsl #u  cxeMbl: «llepuoauueckass Tabnvua XUMHYECKHUX
3neMeHToBY, «CTpoeHHe MOJsIeKysibl Boab», «buocuHTes Oenkar,
«Ctpoenune Monekyibl Oenka», «Ctpoenue (pepmenrtay, «HykienHoBble
kucinorel.  JHK», «Ctpoenne wMosekynsl ATd», «Crpoenue
3YKapUOTHYECKON KIeTKn», «CTpoeHHe KUBOTHOH KieTku», «CTpoeHue
pacTuTelbHOW KiIeTku», «CTpoeHHe TNPOKApUOTHYECKOH KIIETKHY,
«CTpoeHue sijipa KIeTKu», «YTIeBoab, «JIunuasn.

O6opymoBaHHe: CBETOBOW  MHKpPOCKOMN, o00OpynoBaHue  AJis
pOBEIeHHUs HaOII01eH U, U3MEepeHUi, IKCTIEPUMEHTOB,
MHKpPOIIpEnapaThl PaCTUTENbHBIX, )XKUBOTHBIX ¥ OaKTepHalbHbIX KJIETOK.

JlaGopaTopHble H NnpaKkTHYeCKHe padoThI:

Jlaboparopnas pabora Ne 1. «M3yuenne KaTanuTH4YECKOM
AKTHBHOCTH (pepMeHTOB (Ha MpUMeEpe aMuia3bl UK KaTanassl)».

JlabopatopHass pabGora Ne 2. «M3yueHwe CTpOEHHS KIETOK
pacTeHHui, XUBOTHbIX M OakTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpoOIIpernaparax u uX OlnucaHue».

Tema 4. ’KusneaessTeJIbHOCTb KJIETKH.

OOmeH BellecTB, WM MeTabonu3M. ACCUMMUIISLUS (TUIACTUYECKHUH
oOMeH) M JUCCHMHISALMUS (SHEpreTHuecKud oOMeH) — JB€ CTOPOHBI
eIUHOro mpolecca Metabonusma. Posib 3aKOHOB COXpaHEHHS BELIECTB U
SHEPruy B MOHUMAHUHU MeTabO0IH3Ma.



Tunel obmeHa BewiecTB: aBTOTPOGHBIM M reTepoTpodHbIid. Posb
(epMeHTOB B OOMEHE BELECTB U NMpPEBpallleHHH JHEPTUHU B KIIETKE.

@orocunte3. CeroBass ¥ TemMHoBas (a3bl hoTrocuHTe3a. Peakiuu
dotocunreza. DddexkTUBHOCTL (oTocuHTe3a. 3HaueHHe (POTOCHHTE3A
JUIs JKM3HM Ha 3emine. BiusHue ycnoBuil cpenbsl Ha (OTOCHHTE3 M
CrocOo0B! MOBBILIEHHUS €0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIHA.

XeMmocHuHTe3.  XeMOCHHTe3Upylrolue  OakTepuu.  3Ha4YeHHE
XEMOCHHTe3a JIJIsl )KH3HU Ha 3emJie.

DHepreTudyeckuid oOMeH B kieTke. PacienneHwe BelecTs,
BbIIEJIEHWe W  aKKyMyJIWpOBaHHE JHEPrud B  KIETKe. JTaIlbl
yHepretudyeckoro obmena. [nukonus. bpoxeHnue # ero BHBL
KucnopoaHoe okucineHwe, WiIM KieTouHoe apixaHWe. OKHUCIHTETbHOE
dochopunupoanue. IPPeKTUBHOCTH IHEPreTHUECKOro 0OMeHa.

Peakuuu mMaTpuuHoro cuHtesa. [ enetudeckas undopmanus u JJTHK.
Peanuzauus reHetuyeckoi uHpopMaluu B kieTke. ['eHeTHUeCKHi Ko U
ero coiictBa. Tpanckpunuus — marpuuneiil cunte3 PHK. Tpaucrsiust —
OouocuHTe3 Oenka. Dtanbl TpaHchasuud. KoaupoBaHWe aMHUHOKHCIIOT.
Ponas prGocom B GnocuHTe3e Oenka.

Hexnerounsle (opmbl XH3HM — BHUpYCbl. MCTOpHsT OTKpBITHS
BupycoB (/I. Y. BanoBckmii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO
uKia BupycoB. bakrepuodaru. bone3Hu pacteHui, XHBOTHBIX W
qeloBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHomeduuuTa dernoBeka
(BUY) — Bos3byaurens CIIM/la. ObpatHas TpaHCKpHIMLMS, peBepTa3a M
uHTerpasa. [I[podunaktuka pacrnpocTpaHeHUs! BUPYCHbBIX 3a00JIeBaHUH.

JleMOHCTpaALMH:

[Toptpetsr: H. K. Koasuos, /1. . iBanosckuii, K. A. Tumupszes.

Tabmumer u  cxembl: «Tunel  nurTaHusy, «Metaboausm»,
«MUTOXOHIpUS», «DJHepreTU4ecKui obMmeHy, «XnoporuiacTy,
«®ortocuntes», «Crpoenune IHK», «Ctpoenne um ¢yHKUMOHHpOBaHHE
reHa», «CuHre3 Oenka», «l'enernueckuii  kom», «Bupyce»,
«bakrepuodaru», «Crtpoenne u xku3HeHHbIH wukn Bupyca CITW/la,
0akrepuodara», «Permnukauus HK».

ObGopynoBanue: Moaenu-anmaukauuu  «Yasoenue JIHK u
TpaHckpunuusy, «buocuHTes Oenka», «CTpoeHHE KIETKH», MOJENb
ctpyktypsl JHK.

Tema 5. PasvHoxkeHHe M  HHAHBHAYAJbHOE pa3BHTHE
OpPraHu3MOB.

KnerouHblii LMK, WM JKU3HEHHBIM LMKI KieTkd. Mutepdasza u
muto3. [Ipoueccel, npotexatoiue B uHTepdaze. Pernnukauus — peakuus
matpuuHoro cuHre3a JJHK. Ctpoenne xpomocom. XpomocoMHbIi HaboOp
— KapuoTurl. JIMMIouAHBIA W TaluIOWIHBIH XPOMOCOMHBIE HaOOpBI.

XpomaTtuisl. [luTonoruyeckue OCHOBBI pa3MHOXKEHHS "
MH/IMBH/yallbHOTO Pa3BUTUS OPraHU3MOB.
Henenne knetkn — wmuro3. Cragum wmwurosza. [lpoueccsl,

MPOMCXO/SIINE HA Ppa3HbIX CTaAMAX MHUTO3a. bHONOrMYecKui CMBICI
MUTO3A.

[Iporpammupyemast ru0esib KI€TKH — anoITos.

@opMbl pa3zMHOXKEHUsI OPraHU3MOB: Oecrioyioe U 1osioBoe. Bubl
Oecrosioro pasMHOKEHHUs: JieJIeHWe HaJiBoe, IMOYKOBAaHWE OJHO- H
MHOT'OKJIETOYHBIX, CIOpooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEHHUE.



HcKycCTBEHHOE  KIOHMPOBAaHHE OPraHM3MOB, €ro 3HAYeHHe Ui
CEJIEKLMH.

[TonoBoe pasMHOXKeHHE, ero OTIMYHs OT OEeCIoIoro.

Meiios. Cragun meiioza. [lpouecchsl, nmpoucxoisinne Ha CTagusX
meiiosa.  [loBenenne  xpomocom B Mmeiioze.  Kpoccuurosep.
buronoruueckuii cMbIc U 3HaYeHHe Melio3a.

['amerorenes — mpouecc o00pa3soBaHHs IONOBBIX KIETOK Y
KUBOTHBIX. ITosioBbIe Kene3pl: ceMeHHUKH U suuHukH. O6pazoBaHue U
Pa3sBUTHE [IOJIOBBIX KICTOK — raMeT (CIepMaTo30M[, SILEKIeTKa) —
criepMatoreHe3 M oBoreHe3. OcOOEHHOCTH CTpPOeHHs SIMLEKIEeTOK W
cnepMaTo3oun108. Omnogorsopenue. [laprenorenes.

WunuBuiyansHoe  passutHe  (OHTOreHe3).  DMOPHOHAIBHOE
pasBuTHe (dMOpHOreHes). Drambl IMOPHOHATIBHOrO —pasBUTUS Y
TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIeHHEe, TracTpyJislus, OpraHOTeHes.
IToctombpronansHoe passuTie. THIBI MOCTIMOPHOHATBLHOTO PA3BHTHS:
npsMoe, HenpsiMoe (IM4MHOYHOE). BimsiHMe cpeabl Ha pa3BHTHe
OpraHM3MOB, ()aKTOpbI, CMIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasutme pacrenuit. OHTOreHe3 LBETKOBOIO pACTEHHS:
CTPOEHHE CEMEHH, CTAlUU PA3BHTHS.

JleMoHcTpaumnu:

Tabmuusr u  cxempl: «®DOpMBI  Pa3MHOXKEHMS OPraHM3MOBY,
«JIBOMHOE OMIONOTBOPEHHE Yy LBETKOBHIX pacTeHHil», «BereraTupHOe
pasMHOXKEHHE pacTeHul», «Jlenenue kietkn Oaxrepuit», «CTpoeHue
MOJIOBBIX KIETOK», «CTpoeHHe XpomMocombl», «KneTounslii UKy,
«Perummkaummss  JIHK», «Mwuto3», «Meiio3y, «Ilpsimoe u Hempsamoe
pa3BuTHe», «['amMeToreHe3 y MIeKONMUTAIOLIMX U YeIoBeKay», «OCHOBHbIE
CTaJIui OHTOT€HE3ay.

ObopynoBanue: MHUKPOCKOI, MHKporpenapathl «CIepMaTo30/1bl
MJIEKOIHTAIOIIEroy, «sliilekneTka miaekonurawoiero», «Kaproknues B
KJIeTKax KOpelllKa JiyKa», MarHWTHas Mojelb-aniuiukanus «Jlenenue
knetkn», Mozens JIHK, monens meradaznoit XpoMOCOMBL.

JlabopaTopHuble H npakTHYecKHe paboThI:

Jlabopatopnas paGora Ne 3. «HaGmoneHne MHTO3a B KieTKax
KOHYHKa KOpeIKa JIyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaboparopHas pabota Ne 4. «M3y4eHne cTpOEHHS MOIOBBIX KJIETOK
Ha NOTOBBIX MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTH H H3MEHYHBOCTHL OPraHH3MOB.

[lpeamer u 3amauu reHetuku. Mctopus passutus reHeTuku. Posb
OUTOJIOTHH ¥  SMOPHOJNIOTMM B CTAHOBJIEHWM TeHEeTHKH. Bkian
POCCHICKHX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE Te€HETHKH. MeTobl
FEHETUKM (THOPUIONOrHYECKHMH, LIMTOreHeTHYECKUid, MOJEKYISPHO-
reHeTuyeckuii). OCHOBHbIE T'eHETHYECKHE TIOHSTHS. | eHeTHyeckas
CHMMBOJIHKA, UCIIOIb3yeMasi B CXeMaxX CKpeIlnBaHuii.

3aKOHOMEPHOCTH HAC/e[I0BaHHs [PU3HAKOB, YCTaHOBJIEHHble .
Menzgenem. MouorubpuaHoe cKpeluBaHue. 3akoH —eIMHOOOPA3Hs
rUOpUIOB TepBOro MOKONeHHUs. [lpaBWiio JNOMHHHPOBAHMS. 3aKOH
paciienuieHus npu3HakoB. I'umoresa wuucroTel ramer. [lonHoe W
HETIOJHOEe JOMUHHPOBaHHE.

JurubpunHoe ckpeliBaHpe. 3aKOH HE3aBUCHMOrO HAaceIOBaHMs
Mpu3HaKkoB. lluToreneTHyeckue OCHOBBI TUTHOPHIHOIO CKpPEIUBAHHS.



AHanusupyromee ckpeuBanue. lcrnonb3oBaHue —aHaIM3MPYIOIIETO
CKpeILMBaHUs I OITpe/ie]IeHUs] TeHOTHIIa OCOOH.

CuerienHoe HacnezoBaHue npusHakoB. PaGora T. Moprana mno
CUCIUICHHOMY HaclleZIoBaHUIO TI'eHOB. Hapylenuwe cueruieHus reHoOB B
pe3yibTaTe KpOCCUHIOBEpa.

XpoMOCOMHasl TeOpHsl HACJIeCTBEHHOCTH. | 'eHeTHIecKue KapThl.

['enetrka noma. XpoMOCOMHOe OIpejeieHre Moja. AyToCOMbl U
[TOJIOBbIE XPOMOCOMBI. ['OMOramMeTHble M reTeporamMeTHbIe OpraHU3MBbI.
HacnenoBanue npu3HakoB, CHETUIEHHBIX C TOJIOM.

M3menunBocTe. Buabl M3MEHUMBOCTH: HEHACIENCTBEHHAs U
HacneAcTBeHHas. Ponb cpeabl B HEHACIeACTBEHHONW W3MEHYHUBOCTH.
XapakTepucTuka MOAM(DUKALMOHHOW HM3MEHYMBOCTH. BapualuoHHAIH
psn W BapuanMoHHas  kpuBad. Hopma peakuum npusHaxa.
KonuyecTBeHHble ¥ KauyeCTBEHHbIE MPHU3HAKA H HMX HOPMA peakiuH.
CBoiicTBa MOAU(DUKALIMOHHON H3MEHUYHBOCTH.

Hacnencreennas, U reHOTUIHYecKas, MU3MEHUYUBOCTb.
KomOuHaTuBHas M3MEHYMBOCTh. Melo3 M MOJIOBOM MpoIecC — OCHOBA
KOMOMHATUBHOW  M3MEHYMBOCTH.  MyTallMOHHAs  M3MEHYHBOCTb.
Knaccudukanyss MyTauuii: reHHble, XpOMOCOMHBIE, reHOMHbIe. YacToTa
U NpUYMHBI MyTanuid. MyrtareHHsie (akTopel. 3aKOH TOMOJOIMYECKHUX
pSAI0B B HaclieACTBeHHOM u3meHunBocTH H. M. BaBunosa.

BHesiziepHasi HaclieICTBEHHOCTh U H3MEHYHBOCTb.

I'enernka uenoBeka. Kapuwortun uyenoBeka. OCHOBHBIE METO/bI

FeHETUKHU yeJjioBeKa: reHeaJIOrHYeCKHUH, OJIU3HELIOBBIH,
[UTOIEHETHYECKUH, OUOXMMHMUYECKHH,  MOJIEKYJISIPHO-T€HETHYECKHIA.
CoBpemeHHOe omnpeaeneHue reHoTHIIA: IMOJITHOT€HOMHOE

CEKBEHHUPOBaHHE, TeHOTUIIMPOBaHWE, B TOM 4ucie ¢ nomoinsto [TL[P-
aHanusza. HacnencrBennble 3a0osieBaHUst uejioBeKa: IeHHbIE OOJIE3HH,
Oosle3HH C HAcjeACTBEHHOH IpeapaclooKeHHOCTBIO, XPOMOCOMHEIE
oonesnn. ComaTuyeckue U reHepaTuBHbIE MyTalui. CTBOJIOBbIE KIETKH.
[TpuHuunsl 310poBoro obpasa >KM3HM, AMATHOCTHKH, NMPOMUIAKTHKUA W

JevYeHus reHeTHYEeCKUX OonesHei. Meuko-reHeTueckoe

KOHCYJIbTUPOBaHHe. 3HaueHue MeAMLIUHCKOMH FeHeTHKH B

MPeJOTBPAILEHNH U JICYeHHH IeHeTUYeCKUX 3aboIeBaHmil YeloBeKa.
JdemoHcTpauum:

[Toprpersi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YeTBepukos,
H. B. Tumodees-Pecosckuii, H. . BaBuios.
Tabnuuel m  cxembl: «MOHOTMOpPHAHOE CKpELIMBAHHE M €ro

[MUTOIr€HETHYECKas OCHOBa», «3aKoH pacliCIlJICHHUA H ero
[MUTOTCHETHYECKass OCHOBa», «3aKOH YHMCTOTBHI raMmeT», ((I[HFH6pPL‘lHO€
CKpPCIIHBAHHUEY, ((L[HTOHOFH‘ICCKHG OCHOBBI ﬂHFHﬁpHﬂHOFO

CKpeluBaHus», «Meho3», «B3aumoneicTBue aieJbHBIX TI'E€HOBY,
«I'eHeTnyeckue KapThl pacTeHHWH, KUBOTHBIX M 4elloBeKa», «[ eHeTHka
noja», «3aKOHOMEPHOCTH HAC/IeJJOBAHMS, CLEIJIEHHOIO C [10JIOMY,
«Kaprotunsl 4ejoBeka W KMBOTHBIX», «BHIBlI U3MEHYMBOCTHY,
«MoaudukaunoHHas U3MeHIHBOCTb», «HacienoBanue pesyc-dakropay,
«l'eneruka rpynn kpoBu», «MyTallMOHHAsSE K3BMEHUUBOCThY.
Ob6opynoBaHue: MOJeJIU-aNIUTUKAL|K «MonorubpuaHoe
ckpeliuBanue»,  «Henonnoe — nomuHupoBanue», — «Jlurubpuanoe
cKkpeluBanue», «llepekpéct XpoMocoM», MUKPOCKON M MHKpOIpenapar



«Jlpozodpunay (Hopma, mMyTauuu (GOpMbI KpBUILEB M OKpPackKu Tela),
repbapuii «[ opox moceBHOW».

JlaGopaTopHbie U npakTHYecKHe PpaldoThI:

JlaGopatopHass  pabora Noe 5.  «M3ydeHuwe  pe3ylbTaTOB
MOHOTHOpPUIHOTO M AUTHOPUIHOIO CKpelluBaHus y Apo30duibl Ha
rOTOBBIX MUKpOINperapaTax.

JlaboparopHast pabGora Ne 6. «M3yuenne Moau(pUKaALMOHHON
M3MEHYMBOCTH, IOCTPOEHHE BapUALMOHHOIO psja U BapHALIMOHHON
KPUBO».

Jlabopatopras pabora Ne 7. «AHanu3 MyTauui y Apo3oduiibl Ha
rOTOBBIX MUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocrtaBiieHHe U aHAJIU3 POAOCIOBHBIX
YeJIOBEKay.

Tema 7. Cesrexkuusi oprann3moB. OcHOBbI OHOTEXHOJIOTHH.

Cemexkmusi Kak Hayka M IIpoLecC. 3apoXAeHHe CeJNeKUHUH U
nomectukauusd. Yuyenue H. M. BaBunoBa o LeHTpax NPOUCXOXKAEHHUS H
MHOro00pa3usi KyJIbTYypHBIX pacTeHuil. LleHTpbl mnpoUCXOXKIeHUA
JIOMAITHUX KUBOTHBIX. COPT, MOpoja, mITaMM.

CoBpeMeHHbIe MeTO/ibl cesleKLIMH. MaccoBblii U WHIAUBUYaJIbHbBIN
oTOOpBl B CeNeKIUH pacTeHWd U JKUBOTHBIX. OlleHKa 3KcTepbepa.

bnu3kopoAcTBeHHOE CKpelluuBaHUe — WHOpuauur. Yucras nuHMS.
CkpemMBaHue 4YHCTBIX JWHUK. [‘erepo3uc, wunm rudbpuaHas cuna.
HepoxncteenHoe — ckpeumBanue — —  ayrOpuaunr.  OrpanéHHas

rubpuauzauus 1 e€ ycrnexu. McKycCTBeHHBI MyTareHe3 W IOJy4YeHHe
noJaumIonnoB. JIOCTHXKEHUS CeJeKUMH pacTeHUH, JKUBOTHBIX U
MHKPOOPTraHU3MOB.

BroTexHomorusi Kak OTpacib MPOM3BOACTBA. | eHHas MHIKEHEpPHs.
Oranbl co3ganus pekomOuHanTHO# JIHK M TpaHCreHHBIX OpraHHW3MOB.
Knerounass wumxenepus. KineTouHsle KysibTypbl. MHKPOKIOHAIBHOE
pasMHOXKeHHe  pacTeHuii.  KioHuUpoBaHMe  BBICOKONPOIYKTHBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. KOJIOTHYECKUE M ITHYECKHe
npobaembl. MO — reHeTudecks MOAU(DULIUPOBAHHbBIE OPIAHNU3MBI.

JleMoOHCTpalMu:

[Toptpetsi: H. W. Basunos, U. B. MuuypuH, I'. [I. Kapneuenko, M.
®. MiBaHOB.

Tabnuuel u  cxembl: kapra «LIeHTpBl NPOHCXOKICHHS |
MHOro00pa3zusi  KyJbTYypHBIX  pacTteHui», «llopoabl  nomamiHux
KUBOTHBIX», «CopTa  KyJbTYypHBIX  pacTeHuit», «OtnanéHuas
rubpuausauus»,  «Paborsl  akagemuka M.  @.  BaHoBay,
«[Tonmunnonaus», «O6beKThl OMOTEXHOIOTHNY, «KileTouHble KYIbTYphl U
KJIIOHMpOoBaHue», «KoHCTpyrupoBaHKe U TIEPEHOC TEHOB, XPOMOCOM.

OO6opyoBaHue: MYJISKH IUIOZ0B M KOPHEIJIOAOB IUKUX (OPM H
KYJbTYPHBIX COPTOB pacTeHuid, repbapuii «CenbCKOX03HCTBEHHbIE
pacTeHHUs».

JlaGopaTopHble H NpaKTHYeCKHe paboThI:

Dxckypeust K OCHOBHbIE METO/IbI M JOCTHIKEHUSI CEJIEKIIMU PaCTeHUM
M OKMBOTHBIX (Ha CeJIEKUMOHHYIO CTaHLUIO, IUIEMEHHYI0 (depmy,
COPTOUCIIBITATENILHBIH YJacTOK, B TEIUIMYHOE XO35HCTBO, 1a00paToOpHIO
arpoOyHHBEPCHTETA HJIH HAy9IHOTO LIEHTPA ).



[TJNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110
BUOJIOTMM HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHMA

Cormacito ®PI'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K
pe3ysibTaTaM OCBOEHMs OOyYarOLMMHUCS [pOrpamMMm CpeaHero oouiero
00pa30BaHus: TUYHOCTHBIM, METANPEAMETHBIM U [IPEIMETHBIM.

JIMHHOCTHBIE PE3YJIbTATBI

B CTpyKType JMYHOCTHBIX pe3y/IbTaTOB OCBOEHHUs IIpeameTa
«buonorusi»  BbIAEIEHBl  CHEQYIOLIME COCTaBIAIOLIME: OCO3HAHUE
00yYarOUIMMHUCS POCCUHCKON rPaXk1IaHCKON WAEHTUYHOCTH — FOTOBHOCTH
K CaMOpa3BHUTHIO, CAMOCTOSITEIbHOCTH M CaMOOMNPEICIICHUIO, HalluuHe
MOTHBalMd K 0Oy4yeHUI0 OMOJIOrMH, LIeJICHANPABICHHOE pa3BUTHE
BHYTPEHHHMX YOeX/IeHUH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH W
UCTOPUYECKUX TPAAMLIMN pa3BUTHUsI OMOJOrMYECKOro 3HaHHUS, TOTOBHOCTh
U CrnocoOHOCTh  OOydaloIMXCsi  PyKOBOACTBOBATbCS B CBOEH
NESITEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU ~ YCT@HOBKaMH, I[PUCYILLIUMH
cucteMe OuoOJOrH4Yeckoro oOpa30BaHUs, HaAJIMUKME HKOJIOIHUYECKOTO
[PaBOCO3HAHUS, CMOCOOHOCTH CTABUTH LEJIW U CTPOUTh HKM3HEHHBIE
TUTaHBI.

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHHS IpeaMera «bHOIOrHs»
JOCTUTAIOTCS B €MHCTBE y4eOHOW M BOCIIUTATEJIbHON HEATEIbHOCTH B
COOTBETCTBUU C TPAAULUOHHBIMUA POCCUHUCKUMH COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JyXOBHO-HPAaBCTBEHHBIMHM LEHHOCTAMM, IPUHATHIMU B
oOllecTBE TMpaBWJaMH W HOpPMaMu TMOBEACHHS M CIOCOOCTBYIOT
nmpoleccaM CaMOIO3HAaHMS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, PA3BUTHS
BHYTPEHHEH MO3WLMHU JIMYHOCTH, MATPUOTH3MA, YBa)XKEHUS K 3aKOHY H
MPaBONOPSAAKY, HEIOBEKY TpyZa M cTaplieMy I1OKOJIEHHIO, B3aMMHOIO
yBaKEHHS, OEpe)XHOro OTHOLIEHWS K KyJIbTYPHOMY HacleIuro W
TpaAMIUsIM MHOrOHallMOHAIbHOTO Hapojaa Poccuiickoit @enepauuu,
NPUPOJE U OKPYIKAIOLLEN cpejie.

JIMuHOCTHBIE  pe3ysibTaTbl  OCBOEHHMs  y4eOHOro  mpeamera
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTb M CIOCOOHOCTH
00y4arolIMXcsi PYKOBOJACTBOBAaTbCS  C(HOPMHUPOBAHHOM  BHYTPEHHEH
MO3ULIMeH JTUYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALUH, [MO3UTHBHBIX
BHYTPEHHUX YOeKIeHHI, COOTBETCTBYIOIMX TPAAULHOHHLIM LEHHOCTIM
poccuiickoro o01ecTBa, paclIMpPEHHE JKU3HEHHOI'O OMbITa W OMbITa
JESATeIbHOCTH B TMpoOliecCCe pealn3allMii OCHOBHBIX HallpaBJIeHUH
BOCTTMTATE/IbHOM 1€SITEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpazkiaHCKOro BOCIHTAHUSA:

c(hOpMHPOBAHHOCTh TPAXKIAHCKOH IMO3ULUH O0y4Yarolerocs Kak
AKTUBHOIO U OTBETCTBEHHOIO 4JIeHA POCCUHUCKOTO O0IIeCTBa;

OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX IpaB M 00S3aHHOCTEH,
yBa)K€HHE 3aKOHA U [TPABOINOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM AESTEIBHOCTH IpU
CO3/IaHHU y4eOHBIX MPOEKTOB, pEIleHWH Y4eOHBIX W TO3HABaTeJIbHBIX
3a/1a4, BBIMOTHEHUH OHOTOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMNpeaensiTh COOCTBEHHYIO MO3ULHUIO 110 OTHOLIEHHIO K
ABJIEHUSIM COBPEMEHHOM KU3HU U OOBACHATD e€;



YMCHHE  Y4YUTBIBaTb B CBOMX JCUCTBUSX HEOOXOIMMOCTE
KOHCTPYKTHBHOTO B3aUMOJCHCTBUS JIIOJEH C pasHbIMH YGEKIESHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSMHU M COLMATIBHBIM MOJ0KEHUEM;

FOTOBHOCTE K  COTPYAHHYECTBY B TPOLIECCE COBMECTHOTO
BBINIOJIHEHHS Y4eOHBIX, MO3HABATENBHBIX W MCCIENOBATENbCKUX 3a/ad,
YBaXXHTEJIBHOIO OTHOLICHMS] K MHEHHIO OINIOHEHTOB NpPH O0CYKIACHUH
CIIOPHBIX BOIIPOCOB OHOTOTHYECKOTO COEPIKAHHNS;

TOTOBHOCTB K TYMaHUTAPHOH M BOJOHTEPCKOU AEATENbHOCTH,

2) IaTPHOTHYECKOI0 BOCIHTAHHUS:

C(OPMHUPOBAHHOCTE POCCHHCKOM  Ipa)HIaHCKOM HUJIEHTUYHOCTH,
NaTpUOTH3Ma, YBAXKCHHSI K CBOEMY HapoOJy, 4yBCTBA OTBETCTBEHHOCTH
nepexn PoxuHOH, ropnocty 3a cBoi Kpaif, cBolo PonmHy, CBOM s3BIK U
KyJIbTypy, NPOLIOE U HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIE€HHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIIEIUIO U MaMATHHKAM
MPUPOBI, NOCTHXEHHsAM Poccuu B Hayke, HCKyccTBe, CIIOpTe,
TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTH OLIEHHBATH BKJIAJl POCCHIHCKUX YUEHBIX B CTAHOBJICHHE
M pasBUTHE OHOJIOTMM, TIOHUMAaHHs 3HAYEHHs OWOJOTMH B IMO3HAHUH
3aKOHOB IIPUPOJIbl, B XKM3HH Y€JIOBEKA U COBPEMEHHOI0 OOIIecTBa;

naerHas yOeXAEHHOCTb, TOTOBHOCTb K CIYKEGHHMIO M 3allUTe
OredecTBa, OTBETCTBEHHOCTS 3a €r0 CYALOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIHTAHHSA:

OCO3HaHHE AYXOBHBIX LICHHOCTEH POCCUICKOr0 HAPOA;

C(HOPMHPOBAHHOCTE ~ HPABCTBEHHOrO  CO3HAHHS,  3THUECKOIO
MIOBEICHUS;

CIIOCOOHOCTH OLEHMBATH CHUTYaLMIO M TPHHUMATH OCO3HAHHBIE
PCLICHMs, OPHUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M
[IEHHOCTH;

OCO3HaHHE JIMTHOI'O BKJIa/Ia B [IOCTPOEHHE YCTOHYMBOIO Oy /1yI1Iero;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POIMUTENISAM, CO3JAHUIO CeMbU
Ha OCHOBE OCO3HAaHHOIO MPHUHATHUS LIEHHOCTEH CEeMEeNHOM J>XKWU3HH B
COOTBETCTBHUH C TpaJMLIUAMH HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIHTAHHS

3CTETHYECKOE OTHOLICHHE K MHpPY, BKJIIOYas 3CTETUKY ObITa,
Hay4HOIrO M TEXHHYECKOro TBOPYECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX
OTHOIIICHHUH;

MOHUMaHHE 5MOLMOHANIBLHOTO BO3JAEHCTBUS JKHBOW MPHPOABI U eé
LIEHHOCTH;

FOTOBHOCTh K CAMOBBID2KEHHIO B pa3sHBIX BHIAX MCKYCCTBA,
CTpEeMJIEHHE TPOSBIIATH KaueCcTBa TBOPUYECKOM JTUUHOCTH;

5) ¢u3uyeckoro BoCNHTaHHsA, (OPMHPOBAHHS KYJAbTYPbI
3/10pPOBBS H YMOIHOHAJILHOTO 6J1ATONOJYYHS:

MOHMMaHHE U peanusalus 3J0poBoro U 6ezonacHoro obpasza KHU3HHU
(310poBOE MHTaHHE, COOMOJAEHME T'MTHEHWYEeCKMX MpPaBUI H HODM,
cOaNaHCHPOBaHHBIN PEXKUM 3aHSITUH U OTAbIXA, peryispHas (pu3uyeckas
aKTHBHOCTB), OepeKHOr0, OTBETCTBEHHOIO M KOMITETEHTHOTO OTHOLLICHHS
K cOOCTBEHHOMY (DM3MUECKOMY U [ICHXHYECKOMY 370POBBIO;

MOHUMA@HHE LIEHHOCTH [MPABHJI HHIUBUYATbHOTO U KOJUIEKTHBHOIO
0e30MacHOro NoBeieH:s B CUTYALUsX, YIPOKAIOIIUX 30POBLIO H KHUIHH
aroaei;



OCO3HAHWE TIOCJCACTBHM W HENPUSATUS BPEIHBIX MPUBBIYEK
(ynotpebieHns ankoross, HApPKOTHKOB, KypeHHS );

6) Tpy10BOro BocHTAHHS:

FOTOBHOCTb K  TpPyHdy, OCO3HaHHE ILIEHHOCTH MacTepCTBa,

TPy H0Jr00HeE;
FOTOBHOCTh K AKTHBHON [J€STEIBLHOCTH TEXHOJIOIMYECKOH u
COLIMATBHON HaIpaBJIe€HHOCTH, CIOCOOHOCTH UHULUHUPOBATH,

TUIAHUPOBATh U CAMOCTOSITEIIBHO BBINIOJIHATH TaKYIO IeSTEIbHOCTD,

MHTEPEC K pasiuyHbIM cepaM mpodecCHOHANBHON NesTeIbHOCTH,
YMEHHE COBepLIaTh OCO3HaHHBIM BbBIOOp Oynymeid mnpodeccun u
pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE I1JIaHbI;

FOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO H caMOOOPa30BaHHIO Ha
IIPOTSKEHUU BCEH )KU3HH;

7) 3K0JIOTHYeCKOro BOCIIHTAHUSA

SKOJIOTHYECKH ILleJecoo0pa3Hoe OTHOLIEHHE K TMpHpOAe Kak
MCTOYHMKY YKH3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHHS;

TIOBBILIEHNE YPOBHS 3KOJIOTHYECKOH KYJbTYpbl: MpUOOpeTeHHe
OTIbITa MJIAHUPOBAHKS MMOCTYIIKOB M OLICHKH WX BO3MOJXKHBIX [TOCIIEICTBHM
JUISL OKpYXKarolle# cpeibl;

OCO3HaHWEe TJI0DANLHOrO XapakTepa I3KOJIOIHYECKHX MpodaeM W
MyTeH UX pelleHus;

CIIOCOOHOCTb ~ MCIMIONB30BATH  MPHOOpETaeMble IPH  H3YYEHHH
OMOIIOrMH 3HAHUS W yMEHHs [IPH DPELIEHWH IpoGjeM, CBS3aHHBIX C
palUOHAIbHbBIM NPUPOJIONIOIb30BaHuEM  (coOJIroaeHHe MpaBuJl
MOBEJCHUSI B IMPHUPOJE, HANPABIECHHBIX HAa COXpaHEHHWE PaBHOBECHs B
9KOCHCTEMaX, OXpaHy BHJI0B, IKOCUCTEM, OHOChEPEI);

aKTHBHOE HEMNPHUATHE NCHCTBHH, NPUHOCAIIMX BpEd OKPYKAIOLIEH
NPUPOIHOM  Cpele, yMEHHE IpPOTHO3MPOBaTh  HeBJArONpHsSTHbIE
9KOJIOTHYECKHE  TOCHEACTBHUSI  NpEANpPHUHUMAeMBIX  IEHCTBHH U
pel0TBpalaTh ux;

HaJIMYUe DPasBUTOIO 3KOJIOMHYECKOTO MBIIIICHHUS, dKOJIOrHYeCKOH
KyJIbTypbl, OIbITA JEATENBHOCTH JKOJIOTHYECKOW HAIMPaBIEHHOCTH,
YMEHHUSI pyKOBOJCTBOBATLCSA UMHU B [103HABATEJIbHON, KOMMYHHKATUBHOM
M COLMAIbHOM IPaKTHKE, IOTOBHOCTU K YYaCTHUIO B IPAKTHUYECKOI
JEATEIIBHOCTH 9KOJIOTHYECKON HalNpaBlIeHHOCTH;

8) HeHHOCTH HAY4YHOIr0 NO3HAHMSA:

c(OPMHUPOBAHHOCTh MHUPOBO33pEeHHUS, COOTBETCTBYOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH M OOLLECTBEHHOW NPAKTHKH,
OCHOBaHHOIO Ha Juajore KyjabTyp, CIOCOOCTBYIOMIEIO OCO3HAHHUIO
CBOEI'0 MECTa B MOJHUKYJIbTYPHOM MHPE;

COBEpPILEHCTBOBAHHUE S3BIKOBOM M YHMTATENILCKOW KYJIbTYPbl Kak
CPeACTBa B3aUMOIEHCTBHS MEXK/Y JIOAbMU U MO3HAHHS MUPA;

MOHUMaHKE Crielu(puKY OUONOrHU KaK HAayKH, OCO3HAHHS €€ POJin B
(OpPMHpOBAHMM PALMOHATBHOIO HAyYHOTO MBINUIEHHs, CO3JaHUH
LEJTOCTHOrO INpPEJCTaBIeHUs] 00 OKpYyKalolleM MHpe Kak O eJUHCTBE
NPUPOIBI, 4YejoBeKa MW  o0mecTsa, B  [O3HAHUU  NPUPOLAHBIX
3aKOHOMEPHOCTEH M peleHHH NpodjeM COXpaHEHHs [PUPOJHOIO
paBHOBECHUS;

yOexn€HHOCTh B 3HAYUMOCTH OMOJIOTMM Ul  COBPEMEHHOMH
[MBHIM3AIMK: OOeCredeHuss HOBOIO YPOBHS Pa3BUTHS MEIULMHBI,
CO3/IaHHE  MEPCHEKTUBHBIX OMOTEXHOJOrHH, CHOCOOHBIX  pellaTh



pecypcHble npo0dJieMbl Pa3BUTHS YEIOBEYECTBA, MOMCKA MyTei BHIXOAA U3
TIOOANBHBIX OKOJIOTHYECKUX MPoOIeM U obecrnedyeHHs mepexoma K
YCTOHYHMBOMY pPasBHUTHIO, PALHOHATBHOMY HCIIOJIB30BAHUIO TPHPOIHBIX
PecypcoB U (POPMHPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyY€HUH OMOJOTHYECKHUX 3HAHUN B LIEJIsX
TOBBIILIEHHUs O0LIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, KaK
COCTaBHOM 4YacTW (yHKUMOHAIBHOW IPAMOTHOCTH OOYYaIOIIHXCH,
(hopmupyeMOoit IpH U3yueHUH OUOIOTHH;

MOHUMaHHE CYILIHOCTH METONOB IMO3HAHUS, HCIOJIB3YEMbBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH UCIOJIB30BaTh M0JydyaeMble 3HAHUS
A aHanM3a W OOBSCHEHHMs SABIGHHI OKPYXalolero MHpa |
MPpOUCXOASAIIUX B HEM HU3MEHEHHH, yMeHHe JenaTtb OOOCHOBAaHHBIE
3aKJIFOYeHHS Ha OCHOBE HAay4yHbIX (DAKTOB M HMEIOLUXCS JAHHBIX C
LEJIBIO MOJy4YeHHUs JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh ~ CaMOCTOSITENIBHO ~ HCIIOJB30BaTh  OHOJOrHYECKHe
3HAHMS JUIS PeLeHus IPOG/ieM B pealbHbIX KH3HEHHBIX CHTYaIUsX;

OCO3HaHME I[IEHHOCTH Hay4YHOW JIeSTeJbHOCTH, TIOTOBHOCTH
OCYLIECTBISITh  MPOEKTHYID M HCCJIEIOBATENIbCKYIO  JeATelIbHOCTh
WHIUBH/IyaJIbHO U B IPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTH K HENpephIBHOMY OOpa3sOBaHHIO W
caM0o00pa30BaHHI0, K AaKTHBHOMY IOJIydEHHIO HOBBIX 3HAHUIl 110
OHOJIOrHMH B COOTBETCTBHH C KHU3HEHHBIMH OTPEGHOCTIMH.

METANPEJIMETHBIE PE3YJBbTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOEHMs ydeGHOro mpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBIE [UIs (JOPMUPOBAHHMS MHPOBO33PEHHS!
00y4arolMXCs MEXIMCLUUIUTHHAPHBIE (MEXKIpeIMeTHbIe) obLIeHayYHbIe
MIOHATHUS, OTPaXaloLWe LEJIOCTHOCTh HAy4yHOW KapTHHBI MHpa M
Crieln(pUKY METOJ0B MO3HAHMS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKax
(BemiecTBO, OJHEprHs, SBIEHHE, IPOLECC, CUCTEMa, Hay4yHbI (axr,
MPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBAaHMUE,
HaOIO/leHHe, W3MEepeHHe, SKCIEPHMEHT M APYTHX), YHHBEpPCAIbHBIE
yueOHbIe JNeHCTBUS (o3HaBaTesbHbIE, KOMMYHHKATHBHbBIE,
peryisTuBHbIE), obecneunBatone (OpMHpOBaHHE (YHKIMOHATIBHOM
'PAMOTHOCTH U COLIMAJIbHOM KOMIIETEHUMH O0YUYaIoIIHUXCs, CIIOCOOHOCTh
OOYYarOIIMXCsl  MCIOJb30BaTh  OCBOCHHBIE  MEXIUCLHUILTHHAPHBIE,
MHPOBO33pEHYECKHE 3HAHWS W YHUBEpCalbHble ydeOHble IEHCTBHUS B
MO3HaBaTEIbHON M COLIMAILHON MPaKTHKE.

MeTanpe/MeTHbIE pe3yNbTaThl OCBOEHHS [POrPAMMbBI CPEIHEro
o01ero od6pa3oBaHus 10KHBI OTPAXKATE:

OBnajgenne yHHBepCa/JbHBIMH Y4eOHBIMH TO3HABATEbLHBLIMH
AeHCTBHSIMMU:

1) 6a3oBble JOrHYecKHe AeficTBHA:

CaMOCTOSATENIbHO (pOPMYJIMPOBaTh M AKTyalH3HpPOBATh MpobieMy,
paccMaTtpuBaTh €€ BCECTOPOHHE;

MCIIOJIL30BaTh MPH OCBOEHHHM 3HAHUM NPUEMBI  JIOTHYECKOrO
MBILIIEHUS.  (aHajM3a,  CHMHTe3a,  CpaBHEHHs,  KJIacCHpHKaLNH,
0000111eHNs ), PACKPBIBATH CMBICIT OMOJOrHYECKUX MOHATHH (BBIAENIATE UX
XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBSI3U C JAPYTHMH MOHSTHIMHU);




OTPEAENATh LI ACATeNIbHOCTH, 3aj1aBas MapaMeTpbl U KpUTEpUH
UX  JIOCTHXKCHHs, COOTHOCHUTHb  pe3yJbTaThl  JEATEIBHOCTH  C
TIOCTaBIECHHBIMHU LIEJISIMH;

MCIIOJIB30BaTh OUOJIOrHYECKHE MOHATUS U1 OOBICHEHHS (HAKTOB U
SIBJICHUH )KUBOW NPUPO/IBI;

CTPOUTDH JIOTUYECKHE PaCCyKIACHUsl (MHIyKTHBHbIC, N€IyKTHUBHBIE,
MO AHAJNOTHH), BbIABIATE 3aKOHOMEPHOCTH UM [POTHBOpPEYHs B
paccMaTpUBAEMBIX ABJIEHUAX, (JOPMYIMPOBATH BBIBOLI U 3aKJIFOUEHUS;

NPUMEHSATH CXEMHO-MOJIEJIbHBIE CPEACTBAa MJIS  TPeACTaBIICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIIEHUH B H3Yy4YaeMbIX OHOJIOrMYECKUX
00BeKTax, a Takke [POTHBOPEYHI pa3sHOrO pOJA, BBISBICHHBIX B
pasanYHbIX HH(POPMALIMOHHBIX HCTOYHHKAX;

paspabaThiBaTh MAH peLICHUs MpPOOJeMbl C y4ETOM aHaIH3a
MUMEIOLIMXCS MaTepHalbHbIX U HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBHI B JEATENbHOCTb, OLIEHWBATh COOTBETCTBUE
Pe3yNbTAaTOB LIEJIsAM, OLIEHUBATH PUCKH MOCIEACTBUI J1€SITEIbHOCTH;

KOOPAMHUPOBATh W BBIMOJHATE PadOTy B YCIOBHSIX PeajbHOIO,
BUPTYaJIbHOI'0 ¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSL,

pa3BHBaTh KpEaTHMBHOE MBIIUIEHUE TMPU PELICHUH KU3HEHHBIX
npobJiem.

2) 6a30BBIE HCC/IE/I0BATENbLCKHE 1eHCTBUSA:

BIaJIeTh HaBBIKAMH Yy4e€OHO-MCCIIEIOBATENLCKOM W  POEKTHOM
JSATENIbHOCTH, HAaBbIKAMM paspelieHus npobieM, CHOCOOHOCTBHIO |
FOTOBHOCTBIO K  CaMOCTOSITEJIbHOMY  IIOMCKY METOOB  pELIeHHs
MPaKTHYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB [TO3HAHUS,

UCIIOJIb30BaTh PA3/H4YHbIE BH/Ibl AEATENBHOCTH IO [MOJYYEHHIO
HOBOI'O 3HAHUS, €r0 MHTEPIpETaLMH, TPEOOPa30BaHUIO U MPUMEHEHHIO B
Y4eOHBIX CHTyallMsIX, B TOM UHCI€ TMPH CO3JaHHH Y4eOHBIX H
COLMAJIbHBIX MPOEKTOB;

(opmupoBaTh HaydHBIf THI MBILUIEHHS, BAaJEeTh HAYYHOM
TEPMHHOJIOTHEH, KITFOUEBBIMHU MOHATHSIMHA U METOIAMH;

CTaBUTh W GopmynupoBath  coOCTBEHHBIE  3a7auu B
00pa3oBaTeIbHON JeATeIbHOCTH U KU3HEHHBIX CUTYALIUsX;

BBISBJIATD NPUYHHHO-CIIEACTBEHHbIE CBSI3M W  AKTyaJlH3HMpOBATh
3a7a4y, BbIJBUIraTh TMIOTE3Y €€ pElleHMs, HAXOAUTb apryMeHThl Jis
JI0Ka3aTe/IbCTBA CBOMX YTBEpPIK/IEHHH, 3a/1aBaTh apaMeTpbl U KPUTEPHH
peLIeHus;

aHaJTM3UPOBATh MOJTY4YE€HHbIE B XOJ€ PELUeHHUs 3alaud Pe3yJbTaThl,
KPUTHUYECKH OLIEHHBATh MX JOCTOBEPHOCTH, MPOrHO3HPOBATH H3MEHEHHE
B HOBBIX YCJIOBHUSIX;

JaBaTb OLICHKY HOBBIM CHTYyalldsM, OLEHHBATh MNPUOOPETEHHBIH
OIIBIT;

OCYLIECTBIISITh LEJICHANPABJIEHHBIA [IOUCK MEPeHOca CPeACTB U
CIIOCO0O0B AEHCTBHS B MPO(ECCHOHATBHYIO CPE/Y;

yMETb NEepPEeHOCHTh 3HAHHS B IMO3HABATEIbHYI0 M IPAKTHYECKYIO
001acTH KU3HENeATETbHOCTH;

YMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEeAMETHBIX 00J1acTel;

BBIABUTaTh HOBBIE HJEH, Ipe/ularaTb OpPUTHHAJIbHBIE MOAXOMAbI U
PELICHHs, CTABUTh 1'[]306J'IeMbI H 3a1a4y, JOIIyCKarwlHue allbTeEPHaTUBHEBIE
peLIeHusl.

3) pabora ¢ undopmauueii:



OPUEHTHPOBAThCSA B PA3IMYHBIX MCTOYHHMKAX HH(MOpMALUU (TEKCTe
y4eOHOro 1ocoOusi, Hay4YHO-MOMYJISIPHOM JUTEepaType, OHOJOrMYECKUX
CIOBapsAX M CIpPaBOYHHMKAX, KOMIMBIOTEPHBIX 0a3aX [OaHHBIX, B
WurepHere), aHanu3upoBaTh WHMOPMALMIO PA3IHYHBIX BHUIOB M (HOpPM
MPEJCTABICHNs], KPUTHYECKH OLIEHMBaThb €€ JIOCTOBEPHOCTh M
HETPOTHBOPEYHBOCTS;

(bopMynHMpOBaTh 3alpoChl U MPUMEHSTh pa3nYHbIE METOIbI IpH
noucke U ortOope Ouonornyeckod wuHbopMalu, HEOOXOAMMON I
BBITIOJIHEHUS y4eOHBIX 3a/1a4;

npuobperaTh OTIBIT UCIIOJIb30BaHUS MH(OPMAITHOHHO-
KOMMYHHKATHBHBIX ~ TEXHOJOTWH,  COBEpIIEHCTBOBATH  KYJIBTYPY
AKTUBHOTO MCIIOJIb30BaHMS PA3JIMYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbLHYIO (OpPMY MpeiCTaBIeHUS
Ouosornueckoil MHPopMaLUK (CXeMbl, rpauKH, JHarpaMMbl, TaOIHLBI,
PHUCYHKH U JAPYroe);

MCIIOJIb30BaTh HAYYHbIM S3bIK B KayecTBe CpeJCTBa Mpu paboTe ¢
Ouonoruvyeckoil HHGoOpMaLMel: TPUMEHSATh XUMHYECKHE, (PU3HYECKHE U
MaTeMaTH4YeCKue 3HAaKW MW CUMBOIBL, (opMyisl, abOpeBHuarypy,
HOMEHKJIATypy,  HMCIONb30BaThb W  NpeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHUE CPe/ICTBA HATJISIAHOCTH;

BJIaJIETh HABbIKAMU pAClO3HABAHUS W 3allUThl HWHPOPMALIHH,
UH(POPMALIMOHHOM 6€30MacHOCTH JTUYHOCTH.

Osaanenue YHHBepcaJIbHbIMH KOMMYHHKATHBHBIMH
AeHCTBHAMH:

1) obenue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO Bcex cdepax MKU3HH, aKTUBHO
y4acTBOBaTh B JIMAJIOre MM OUCKYCCUM I10 CYIIECTBY OOCyXaaemMoi
TeMbl  (yMEHHE 3aJaBaTh  BOMPOCHL,  BBICKA3bIBATH  CYXKIEHHS
OTHOCHUTEIIBHO  BBIMIOJIHEHUS  MpeJiaraeMoil  3afayd, Y4HThIBATh
MHTEPECHI U COrJIACOBAHHOCTb MO3ULMIA APYyTrUX YYaCTHUKOB JHAJIOra HIIH
JUCKYCCHHM);

pacno3HaBaTh HeBepOalibHble CpeAcTBa OOLIEHHs, [OHMMATh
3HaYeHWE  COLMAJbHBIX  3HAKOB, MPEINOCHUIOK  BO3HHUKHOBEHHS
KOH(IUKTHBIX CHTyalli, YMeTb CMAr4ath KOH(DJIUKTBEI H BECTH
eperoBOpEI;

BIIaJIeTh pa3MYHBIMUA Croco0amMu OOIIeHHs W B3aMMOIEWCTBHS,
MOHMMAaTh HaMEpeHUs JPYIHX IIIOJeH, MpOSBIATh YBaXKHUTEIbHOE
OTHOILEHHE K COOeCeHMKYy M B KOPPEKTHOH Qopme HopMyIupoBaTh
CBOM BO3PaAXKEHHUS;

pa3BEPHYTO M JIOTUYHO WU3JaraTb CBOK TOYKY 3pEHHsT C
MCTIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB.

2) coBMecTHAasl 1esITe/IbHOCTh:

MOHMMATh M  HUCMOJIb30BAaTh [PEUMYIIECTBA KOMAHIHOH
WHIAWBUYaJIbHOM paboOThl MpHU peuieHuHn OHOJIOTMYeCKOH MpobJieMsbl,
00OCHOBBIBaTH  HEOOXOAUMOCTb TNPUMEHEHHS TPYNIOBBIX  (GOpM
B3aUMO/ICHCTBUS MPH pellieHHH y4eOHOH 3a1auu;

BbIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX AEHCTBHH C YYETOM
O0IIMX HHTEPECOB M BO3MOKHOCTEH KaX/I0TO YJieHa KOJUIEKTHBA;

IMpUHHUMAaTL LeJIH COBMECTHOH MHNeATECJIIBHOCTH, OPraHH30BbLIBATL H
KOOPDAWHMPOBATh JEHCTBUS 1O €€ JIOCTHKEHHIO: COCTaBJIsITh IUIaH



JACHUCTBHA, paclpeneNaTh pOIM C YYETOM MHEHMH YYaCTHHKOB,
00CyK11aTh pe3yabTaThl COBMECTHOM paboTHI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJaJa M KaXkIOr0 Y4YaCTHHKA
KOMaH/[bl B OOLLMI pe3ynbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

peuiaraTb HOBbIE IIPOEKTHI, OLEHUBATh UAEH C MMO3ULIUHA HOBH3HEI,
OpPUTMHAJILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYIICCTBIIATH  [O3MTHBHOE  CTpaTerHYecKOoe IIOBEJCHHE B
Pa3IMYHBIX CHTYalUsX, MPOSBISATh TBOPYECTBO U BOOOpaXeHHE, OBITH
UHULIUATUBHBIM.

OBiasenne yHHBepPCAIbLHBIMH PEryJsiTHBHBIMH AeHCTBHAMH:

1) camoopranu3auus:

MCII0/Ib30BaTh OHOJOrMYEeCKHe 3HAHUS IS BBIABIEHHS MpoOIeM U
UX PEIICHHUs B )KU3HEHHBIX U YYeOHBIX CUTYaLUsX;

BbIOMpaTh Ha OCHOBE OHWONIOTHYECKMX 3HAHUU LielneBble |
CMBICJIOBbIE YCTAHOBKH B CBOMX JAEHCTBUSIX U MOCTYIKAX MO OTHOLIEHUIO
K JKUBOH MIPUPO/IE, CBOEMY 3/J0POBBIO U 3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBJIATh [103HABATEIBHYIO [eSTELHOCTD,
BBISIBJIATH IIPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a1a49H B
00pa3oBaTe/lbHOM 1eSTeIbHOCTH U )KU3HEHHBIX CHTYaLUsAX;

CaMOCTOSITeNIbHO COCTaBJISATh ILIAH PELICHUs MPOOJEeMBbI C y4ETOM
MMEIOILUXCS PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHUIA;

J1aBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

paclMpaTh paMKM y4eOHOro mnpeaMera Ha OCHOBE JIMYHBIX
[IPEeANOYTEHUM;

JenaTh  OCO3HAHHBIM BbIOOp, aprymMeHTHpoBaTh ero, Oparh
OTBETCTBEHHOCTH 3a pelIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh  ()OPMHUPOBAHMIO U TPOSIBIEHHUIO  LIMPOKOI
SPYAULMHM B pPasHbIX 00JACTSX 3HAHWA, MOCTOSHHO TMOBBIMATH CBOW
o0Opa30BaTe/IbHbIH U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTyallUsM, BHOCHTb KOPPEKTHBHI B
JEATENIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3yJILTATOB LEJIAM;

BJIa/IeTh HAaBbIKAMM I103HABATE/IbHOW peduieKCHH KakK OCO3HaHHUS
COBEpIIAaeMbIX NEHCTBHI ¥ MBICIUTENBHBIX MIPOLIECCOB, UX PE3yIbTaTOB U
OCHOBaHHH, HCIO/Ib30BaTh MPUEMBI peIeKCHH ISl OLEHKH CHTYalluH,
BbIOOpA BEPHOI'O peILCHUS;

YMETb OLIEHMBaTh PUCKH M CBOEBPEMEHHO NMPHHUMATH PEIleHHs 10
UX CHUKEHHIO;

NPUHAMATb MOTHBBI M apryMeHThl JApPYyTHX TNpH aHalu3e
pE3yJIbTATOB AESATEebHOCTH,

3) npuHsATHE ce0si U APYTHX:

MPUHUMATh ce0sl, TOHMMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMeHTbl JpYrMX TIpH aHajiu3e
pe3yJbTaToOB AESTeIbHOCTH;

MpHU3HaBaTh CBOE MPaBO U MPABO IPYTUX Ha OMIMOKH;

pasBHBaTh CIOCOOHOCTh TMOHUMAaTb MHpP C MO3UIHH IPYroro
yesloBeKa.

NPEJIMETHBIE PE3YJIBTATbBI



IIpenmeTHble pe3ynbTaTsl ocBoeHHs nmporpammbl COO o 6uonorun
Ha 0a30BOM ypOBHE BKJIIOYAIOT CHeLU(pHIECKHe i y4eOHOro npeaMeTa
«buonorus» Hay4dHble 3HAHUSA, YMEHHS M CIOCOOLI JEHCTBUN MO
OCBOEHHMIO, HMHTEpIIpETalMi W [peoOpa30BaHMUIO 3HAHWM, BUIBI
JIeSTEJIbHOCTH I10 MOJyYEHHIO HOBOIO 3HAHUS M NPUMEHEHHIO 3HaHWM B
pa3IuYHBIX Y4eOHBIX CUTyalMsiX, a TaKKe B peajbHbIX MKU3HEHHBIX
CHTyallMsX, CBA3aHHBIX ¢ Ouosormeil. B mnporpamme mnpenmMerHbie
pe3ynbTaThl IPeJICTaBIeHbl [0 rofam 00y4deHHUsl.

IIpeamerHpie  pesynbraTel  OCBOEHHMsS  y4eOHOro  mpejamMera
«buonorus» ¢ 10 kKnracce 10KHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUI O MECTe W POJIK OMOJIOTMH B CHCTEME
HAy4YHOIrO 3HAaHHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBaAHMH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa M HAay4YHOTO MHUPOBO33PEHHUs, O
BKJIaJle POCCHHCKMX W 3apyOeXHbIX y4EHBIX-OHMOJOroB B pa3BUTHE
Ouosnoruy, (YHKIMOHAIBHOM TI'PAaMOTHOCTH 4YelOBEKa Ul pelIeHHs
YKU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh CcojAepXkKaHWe OUOJOTHYEeCKHX TEPMHHOB H
[OHSATHUM: KU3Hb, KJIeTKa, opranusM, metadosiu3Mm (oOMeH BelIeCTB H
NpeBpallleHHe JHEepruM), roMeocTa3 (caMoperyJslus), YpOBHEBas
OpraHu3alus JKMBBIX CHCTEM, CaMOBOCIIpOM3BeACHHE (pPernpoayKLHs),
HaCJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHWe  u3naraTb  OuoOJIOrMYecKHe  TeopuH  (KJIeTodHas,
XpOMOCOMHasl, MyTallMOHHAas, LEHTpajbHas JOrMa MOJEKYJISPHO
ouonorun), 3akonel (I'. Mennens, T. Moprana, H. M. Basunosa) u
ydyeHHs (0 LEeHTpax MHOroodpasus M MNPOUCXOKACHHS KYJIbTYPHBIX
pacrenuii H. M. BaBunosa), onpenensite rpaHullbl KX TPUMEHUMOCTH K
JKUBBIM CUCTEMAaM;

YMEHHE BAJETh METOJAMHM HAy4dHOTO I[O3HaHUs B OWHOJOTHH:
HaOJIIOZIGHWE W ONMCAHUE JKUBBIX CHUCTEM, TPOLECCOB W SBIECHHIH,
OpraHus3alusi W  MpoBeJeHWe  OMOJOTHYECKOro  3KCIepUMEHTA,
BBIJIBUJKEHHE TUIOTE3bl, BbIsIBIIEHUE 3aBUCUMOCTH MEXK]Ty
MCCIIElyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOJIyYeHHBIX pe3yJbTaToB,
HCII0JIb30BAHHBIX HAYYHbIX [MOHSATUH, TEOPUI U 3aKOHOB, YMEHHE JeaTh
BBIBO/Ibl HA OCHOBAHWUH [OJYy4YE€HHBIX pe3yJibTaToB,;

YMEHHE BBIJENATH CYIIECTBEHHbIE IPU3HAKKH BHUPYCOB, KIETOK
NPOKapMOT Y  JYKApHUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHu3MOB, OCODEHHOCTH MpoLIeccOB: 0OMeHa BELIeCTB U MpeBpallieHusl
SHEPruM B KIETKe, (POTOCHHTE3a, MJIACTUYECKOr0 MU IHEPreTHYeCKOro
oOMeHa, XeMOCHHTe3a, MUTO3a, Mei03a, OIJI0JOTBOPEHHS, PA3MHOKEHHS,
WH/MBH/yaJIbHOIO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

YMEHHE [PUMEHSTh [1OJy4YeHHble 3HAHUS I OOBSICHEHHUS
OMOJIOrMYECKUX MpOLIECCOB W SIBICHUH, JUISI MPHUHATHS TMPAKTHYECKUX
pelIeHU B MOBCEAHEBHON JKU3HU C Lienblo obecnieyeHus 0€30MacHOCTH
CBOErO 3/I0pPOBbsl M 3/I0POBbsI OKPYKAIOLIUX JIIOAEH, COOMIOAEHUSI HOPM
rpaMOTHOrO NMOBEAEHHUs B OKpY’Karolled MPUPOIHOM cpejie, MOHUMaHHe
HEOOXOAMMOCTH MCMOIb30BAHUS JOCTHKEHUH COBPEMEHHON OMOJIOTHU U
OMOTEXHOJIOrH 1)1l PallMOHAIILHOT'O MPUPOJIOTIONB30BAHUS;

yME@HHe peliaTh dJeMeHTapHble NeHeTHUYeCKHe 3a1ayd Ha MOHO- W
JUTHOpPUIHOE CKpellMBaHUE, CLEMJIEHHOe HaclleloBaHHe, COCTaBISThH



CXeMbl ~ MOHOTMOPHIAHOTO  CKpEILIMBaHHA Uil MpeicKa3aHust
Haclle/I0BaHKs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh J1a0OpaTOpHble U MPaKTHYECKHE paboTHl,
coOmonaTh mnpaBuia MNpu pabote ¢ yd4eGHBIM M 1a6OPATOPHBIM
obopynoBaHueEM;

YMEHHE KPUTHYECKH OLIEHMBATh U HHTEPIPETHPOBATH HH()OPMALIHIO
OHOIOrHYECKOro ColepIKaHHsl, BKIIFOUAOLLYO ICEBI0OHAYYHbIE 3HAHUS 13
Pa3MYHBIX MCTOYHHMKOB (CpPEACTBAa MaccoBOW WH(OpPMALMH, HAy4HO-
MOMyJNAPHbIE ~ MaTepHaibl), 3THYECKHE  aCHEKThl  COBPEMEHHBIX
MCCJIEIOBAaHUM B OMOJIOTUH, MEUIIMHE, OUOTEXHOIOTUH;

YMEHHE cO031aBaTh COOCTBEHHble MHCBMEHHBIE W  YCTHBIE
coobrienus, 0bobmas GuoTornyecKyro MHGOPMALHIO U3 HECKOIbKHX
MCTOYHHUKOB, TPAMOTHO UCIIOJIB30BATh MOHSATHHHBIM anmnapar 61MoI0ruu.
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