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Pasznen 1. HIOACHUTEJIBHAS 3AIINCKA

[Ipu paszpaboTke mporpamMMbl IO OHOJIOTHH TEOPETHYECKYIO OCHOBY JUISi OIpEACICHHS IOJIXOIO0B K
(dhopmupoBaHUIO copepKaHus ydeOHoro mpenmera «buonorus» cocraBmiIM: KOHIENTyaiubHble mojoxenus ®I'OC
COO o B3auMOOOYCIOBICHHOCTH IeNeH, COAepKaHWsA, pPE3ylbTaToB OOydeHHsS M TpeOoBaHWHA K YPOBHIO
MOATOTOBKU BBITYCKHUKOB, TIOJIOKEHUS 00 OOMmMX WeNsX M NPHHIUNAX, XapaKTePH3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHero odmiero odpaszosanus B Poccuiickoit @enepanuu, a Taxke NONOKEHUS 0 cenuduke
Ouonoruy, e€ 3HaYEHNH B TTO3HAHUM KMBOW MPHUPOIBI U 00ECHEUCHNH CYIIECTBOBAHMS YEIOBEYECKOTO OOIIECTRA.
CorytacHO Ha3BaHHBIM ITOJIOXKEHHSIM, OTIPEICIICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBI [0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Ouosorun Jaér MpeAcTaBieHUE O IEJsX, 00 oOmel cTparernu oOy4YeHUs, BOCIIMTaHUS U
pa3BUTHs OOy4aroUIMXcs CpeAcTBaMHU ydeOHOro mpeamera «buomorwsy», ompeneiseT 00s3aTesbHOE NMPEIMETHOE
COJICp’KaHUE, €T0 CTPYKTYPY, PaclpeleNeHue MO pasfeiaaM M TeMaM, PEeKOMEHIYEMYIO MOCIEAOBATEILHOCTD
M3y4eHUs y4eOHOro MaTepuana ¢ Y4ETOM MEXKIPEAMETHBIX ¥  BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH
00pa3oBaTeIbHOTO Ipolecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaronuxcs.

B mporpaMme mo OHONOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAaHMA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEJAMETHBIM pe3ysibTaraM oOydeHuss B (OPMHUPOBAHHUHM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATEIILHOW NEATCILHOCTH/YICOHBIX ACUCTBHIA OOYYArOIIUXCSA 10 OCBOCHHIO COJNCPIKAHUS OUOJOTHYECKOTO
00pa3oBaHMUsL.

B mporpamme no Owmonorum (10 kmacc, 0a30BBI ypOBEHb) PEaNN30BaH NPHHIMII IPEEMCTBEHHOCTH B
M3Y4YeHUH OMOJIOTHH, OJarofaps yeMy B Hell mpocMaTpuBaeTCsl HANPaBIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3AHHBIX C
(hopMHpOBaHNEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, [IEHHOCTHBIX OPHUEHTAMH JIMYHOCTH, 3KOJIOTHYECKOTO
MBIIIICHNS, TPEJCTaBICHUN O 3J0pOBOM 00Opase XKU3HM M OepeKHBIM OTHOIICHHEM K OKpY)KaloIled MmpupoIHOi
cpene. [oaToMy Hapsiay ¢ M3ydeHHEM OOLIEOMONIOTHUECKUX TEOPHUHl, a TaK)Ke 3HAHUI O CTPOCHHHU >KUBBIX CHCTEM
pa3HOro paHra M CyIIHOCTHM OCHOBHBIX INPOTEKAIOIIMX B HUX IPOLECCOB B MPOTrpaMMe 10 OWOJIOTHUHU YJEIECHO
BHHMaHHE WCIIOJIb30BAHUIO IIOyYCHHBIX 3HAHUHM B MOBCEIHEBHON JKM3HM [UIS PELICHUS NPUKIALHBIX 3a/1ad, B TOM
yucie: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHMN 4YEIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHPOBAHMUSA,
000CHOBAHHUS 3KOJIOTMYECKH IeIeCO00Pa3HOTO MOBEIEHHUS B OKpY’KaloIlel NMPUPOJHON cpele, aHaIu3a BIUSHUA
XO3SHCTBEHHONW JEATENFHOCTH YEIOBEKa HA COCTOSHHWE NPHPOIJHBIX M HCKYCCTBEHHBIX SKOCHCTEM. YCHIICHHUE
BHUMAaHHS K TIPUKIAIHOW HAIPaBIEHHOCTH ydeOHOro mpeaMera «buomorusi» NnpoanKTOBAaHO HEOOXOAWMOCTHIO
obecrieueHns1 YCJIOBUM JUIS pPEIleHUs] OJHOM M3 aKTyalbHBIX 3a/lad LIKOJBHOIO OHOJIOTHYECKOTO 00pa3oBaHMS,
KOTOpast mpejrnoiaraet GopMUpOBaHKE y OOYUYAIONMXCS CIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM JINHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUDA.

Bruonornst Ha ypoBHe cpenHero oOmero oOpa3oBaHHS 3aHMMaeT BakHoe MecTo. OHa oOecmednBaeT
dhopmupoBanre y oOydaromuxcsl MpeACTaBICHUH O HAYYHOW KapTHHE MHpa, pacilupser U 0000maeT 3HaHUS O
JKMBOM MpHpoze, e€ OTIMYMTENbHBIX NMPHU3HAKaX — yPOBHEBOW OpraHU3alMM M 3BOJIOIMH, CO3MaET YCIOBUS IJIS:
TO3HAHMS 3aKOHOB JKMBOM NPHUPOJBI, (OpMHUpPOBaHMSA (DYHKIMOHAIFHOH TPaMOTHOCTH, HABBIKOB 37J0POBOTO H
6e3omacHoro o0pasa KM3HU, SKOJIOTMYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHHS K )KUBOM MPHUPOJIE U YEJIOBEKY.

Bospioe 3HaueHne OMOJIOTHS MIMEET TaKKe ISl PEIICHUS] BOCTIMTATEINILHBIX M PA3BUBAIOIINX 33]a4 CPEIHETO
obmero o0pa3zoBaHus, coONMaNM3alMu oOydaromuxcs. M3ydeHume Ononornu oOecredynBaeT YCIOBHS IS
q)OpMHpOBaHI/ISI HUHTEJJICKTYaJIbHBIX, KOMMYHUKAITUOHHBIX U I/IH(I)OpMaHI/IOHHI)IX HaBBbIKOB, 3CTETUYECKOMN KYJIbTYPBI,
CIOCOOCTBYET HHTErpalil OHOJOTMYEeCKHX 3HAHMN C IPEJICTABICHUAMH H3 JPYTHX Y4eOHBIX NPEAMETOB, B
YacTHOCTH, (M3WKHM, XUMHH M Teorpaduu. Ha3zBaHHBIE TOJIOKEHWS O INpeAHA3HAYCHWH Y4eOHOTro IpeaMera
«buonorus» coCTaBUIM OCHOBY AJISI ONpEIENICHHUsS IMOIXO0AO0B K OTOOPY M CTPYKTYPHPOBAHHUIO €0 COAEpKaHHUS,
MPEJCTaBICHHOTO B IIPOTrpaMMe 110 OMOJIOTHH.

Ot6op conepkanusi ydyeOHoro mnpenmera «buosorus» Ha 06a30BOM YpOBHE OCYHIECTBIEH C ITO3HMILUH
KyJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYaroIIUecs: JOJKHBI OCBOMTH 3HAHUS M YMEHHUS,
3HauMMble sl (OPMHUPOBaHUS OOl KyJIbTypbl, OINpPENEISIONINe aJeKBaTHOE IOBEACHHE YeJIOBEeKa B
OKpYXAarolel MPUPOAHON Cpejlle, BOCTpeOOBAaHHBICE B IOBCEAHEBHOW XH3HU W TPAKTHUECKON NIEATEIHHOCTH.
Ocoboe MecTo B 3TOHW CHCTEME 3HAHMH 3aHUMAIOT JIEMEHTHI COJEp)KAHHS, KOTOPHIE CIY)XaT OCHOBOW JUIA
(hopmupoBaHUsI PEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUPa U IIEHHOCTHBIX OPUEHTAIIUSIX
JIMYHOCTH, CHOCOOCTBYIOMIMX T'yMaHU3AIMK OMOJIOTHIECKOTO 00pa30BaHus.

CTpyKTypHpOBaHHE COAEPKaHUSI yIeOHOTr0 MaTepHuasia B IpOorpaMMe Mo OMOJIOTHH OCYIIECTBIEHO ¢ yYETOM
NPUOPUTETHOTO 3HA4YEHUS 3HAHWH 00 OTIMYMTENBHBIX OCOOEHHOCTSIX >XHMBOM IPHUPOABI, O €€ YypPOBHEBOM
OpPTraHU3aIlM M 3BOJIIOIMH. B COOTBETCTBUH C 3TUM B CTPYKType y4eOHOro mpeameTa «bHOTOTHS» BBIIEICHBI
clleflyIole coaepxkaresbHple auHUM: «buonorus kak Hayka. MeToabl Hay4yHOro No3HaHUs», «KieTka Kak



Ouosorudeckasi cucreMay, «OpraHu3M kKak Ounoyiormyeckas cuctemay, «CucteMa U MHOTOOOpa3ue OpraHnIecKOro
MHpay», «DBOJIOLHS KUBOU MPUPOABI», « IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTHUY.

Ienp u3yuyenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUC OOYYAIOIIMMUCS
3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHU3alMy JKUBBIX CHCTEM Pa3HOTO paHra W MPUOOPETCHHE YMEHHMA
UCIIONIb30BaTh OTH 3HAHUS JUIS I'PAMOTHBIX ACHCTBUIl B OTHOIICHHH OOBEKTOB JXHMBOHM MPHUPOJABI M PELICHUS
Pa3IHYHbIX JKU3HEHHBIX TIPOOIIEM.

JocTiokeHre ey u3ydeHHsl ydeOHoro mpeamMera «buomnorus» Ha 06a30BOM YpPOBHE OOCCIICUMBACTCS
peLICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMKCS CHCTEMbl 3HAaHWHA O OHOJOTMYECKMX TEOPHSAX, YYCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHJIAX, CIYKAIIUX OCHOBOH s ()OPMHUPOBAHUS MPEICTABICHUN O €CTECTBCHHO-
HAYYHOI KapTHHE MUPA, 0 METOJIaX HAYYHOTO IMO3HAHUS, CTPOCHUH, MHOTO00Pa3HH U OCOOCHHOCTSX KUBBIX CUCTEM
Pa3HOro YpOBHSI OPTaHU3AIMH, BBIIAIOIIUXCSI OTKPBITHAX U COBPEMEHHBIX HCCIICIOBAHHUSAX B OMOJIOTHHY;

(dhopMupoBaHrue y OOYYAIOMIMXCSI MMO3HABATEIBHBIX, WHTCIUICKTYaIbHBIX U TBOPUYCCKUX CIOCOOHOCTCH B
mpoIlecce aHaju3a MAHHBIX O MyTSX Pa3BUTHS B OWOJIOTHMHM HAYYHBIX B3TJISIOB, UACH U TOJXOMOB K H3YYCHHIO
JKHBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3aIUH;

CTaHOBJICHHE Yy oOydvarommxcs OoOIei KyJIbTypbl, (YHKIHOHATBHOW TPAMOTHOCTH, pa3BUTHE YMEHHIA
OOBSICHATh, U OLCHHUBATH SIBJICHHUS OKPY)KAIOIIETO MHUpPA JXHUBOW MNPUPOABI HA OCHOBAHMM 3HAHWUH M OIBITA,
MOJYYSHHBIX [PU U3Y4EHUU OUOJIOTHH;

(dbopmupoBaHHe y OOYYAIONIMXCSA YMEHHUH WIUIIOCTPUPOBATh 3HAYCHHE OHOJIOTHYECKHX 3HAHUH B
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCJIOBCKaA, pa3BUTHUU COBPEMCHHBIX MCEIUITUHCKHUX TEXHOJIOTUH u
arpoOHOTEXHOJIOT HIA;

BOCIHUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIOBEKOM JKHUBOH MPUPOJBI, HEOOXOIMMOCTH
6epeXHOTO OTHOILIEHUS K Hel, COOJIIOICHNS AITHYECKUX HOPM TP NMPOBEICHUN OHOJIOTHYECKUX HCCIIeI0BaHUM;

OCO3HaHHE IIEHHOCTH OHMOJIOTHYECKUX 3HAHWI AJISI MOBBILICHHUS YPOBHS JKOJOTHUECKOM KYJBTYPBI, IUIS
(hopMHPOBaHHUS HAYYHOTO MUPOBO33PCHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B TOBCEAHEBHOM JKH3HU JJIsl OLICHKH MOCIEJCTBUM CBOEH
JIeITEIbHOCTH 10 OTHOLICHUIO K OKpYJKarollel cpeie, COOCTBEHHOMY 3/10pOBBI0, 00OCHOBAHUE M COOIIOJICHUE MEp
MpOGHIAKTHKH 3a00JICBAaHHH.

B cucreme cpeanero obmiero obpasoBanus «buonorus», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISICTCS
OGSI?;aTeJ'ILHI)IM y‘-Ie6HI)IM npeaMeToM, BXOJAAIIMM B COCTaB HpeI[MCTHOf/II 06J'IaCTI/I ((ECTGCTBGHHO-Hay‘-IHI)Ie
MIPEIMETBI».

st u3ydenust Ouonoruu Ha 6a30BOM YpPOBHE CpejiHero odiiero obpasoBaHus oTBoauTcs 34 yacos: B 10
kiacce — 34 vaca (1 gac B HefIelmo).

Paszpen 2. COAEP’KAHUE OBYYEHMUSA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (puiiocodueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMHUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpA.
Cucrema OHMOJIOTHUECKUX HaYK.

MeTopl TO3HAHUS KUBOUW TIPUPOIbI (HAOI0OICHHE, IKCTICPUMEHT, ONIMCaHHUE,
U3MepeHue, KilacCu(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JlemoncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbsnos, k. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS )KMUBOU MPUPOJIBI.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:



[Tpaktnueckast pabora Ne 1. «Mcmonb3oBaHue pa3iWdYHBIX METOAOB MpHU
U3Y4YEeHUU OMOJIOTHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

Kusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM U BX pa3HOOOpasue. Y POBHU OpraHU3aIii OMOCUCTEM:
MOJEKYJISPHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIM, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCcepHBIA.

JleMoHCcTpanuu:

Tabnuupl U cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU OpraHU3aINU
YKABOW IPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XVWMHYECKUM COCTaB KIIETKH. XHUMHYECKHE 3JIEMEHTBI: MAKPO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Boja 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMU BOABI M MHUHEPAIbHBIX BellecTB B KkieTke. llommepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoeHHe GeNKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble U 3aMEHUMBIE aMHUHOKHCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKydbl (IepBUYHAs, BTOPUYHAS, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornuyeckue
byHKIUU OEKOB.

®depmenTtsl — Ouonormyeckue Karaimm3aTtopbl. CTpoenHue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduanocts. Kodepmentsl. ButamuHbI.
Otnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYraeBoael: MoHOcaxapuibl  (TJIIOKO3a, pubo3a U JE30KCUpud03a),
aucaxapunbl - (caxaposa, JIaKTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
nesoo03a). buonornueckue GyHKIUU yriieBOOB.

Jlunuasl:  Tpurauuepuasl, Qocomunuasl, crepouasl. ['mapoduabHO-
ruapodoOHbie cBoicTBa. buonormyeckne Qynkuun aunuaoB. CpaBHEHUE
yII€BOA0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB SHEPTHUU.

Hykneunoseie xwucnorsl: JHK wu PHK. Hyxmeornasr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEUCTBHUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >xuBasg cuctema. OOuIMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, mosekyisl JIHK kak renermyeckuil ammapar,
CUCTEMa CUHTE3a OelKa.



Tumsl KIETOK: »JyKapuoTHUYecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
ADYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHON, >XUBOTHOU U
I'pUOHOM KIIETKH.

[I0oBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢bynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnaszma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
Tu30CcOMBI. [10yaBTOHOMHBIE OpPraHOWbl KIJIETKU: MUTOXOHIPUH, ILJIACTUJIBI.
[Ipoucxoknenue MUTOXOHApUM u Tactua. Bunel mnactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KTIyTUKH. OYHKIIMHA OPraHOUIO0B KJIETKU. BKIItoueHHUs.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue spa: saepHas 000JouKa,
KapUOoIUIa3Ma, XpOMaTHH, SIIPBIIKO. XPOMOCOMBI.

TpaHCcHOPT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX 3JIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU IPUPOJIEY.

Tabmuubl u cxembl: «llepuognueckass TadiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOb», «brocnunTes 0enka», «CTpoeHrue MOJIEKYJIbl OETKay,
«Ctpoenue pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHue 3yKapuOTHUYECKOM KIETKW», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHrEe pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sazipa KIETKN», « Y TIIeBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHHUS
HAOIOIEHUI, W3MEpEeHUl, HSKCIEPUMEHTOB, MHKpPOIpENnapaThl PAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «l3yueHue KaTaaTUTUYECKOM AaKTUBHOCTH
(GbepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTajasbl)».

Jlabopatopnass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pACTEHUH,
JKUBOTHBIX W OakTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTHCAHUEY.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMWISIMS (TUTACTUYECKU OOMEH) U
JTUCCUMUTISTINSA (PHEPTeTUUECKHi OOMEH) — JBE CTOPOHBI E€IUMHOTO Ipoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W YHEPrMM B MOHUMAHUU
MeTabom3ma.



Tuner oOMeHa BemecTB: aBTOTpoQHBIN U reTepoTpodHbiid. Pons dpepmenToB
B 0OMEHE BEIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dotocunrteza. dpPexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A JJISl KU3HU
Ha 3emuie. BiausiHue ycnoBuid cpenpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocHHTe3. XEeMOCHHTE3UPYIoNne OakTepuu. 3HaUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMII€.

DHepreTudeckuii oOMeH B KJeTke. PaciersieHue BeliecTB, BbIJACICHUE U
aKKyMYJIUPOBAHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopogHOe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil nH@opManuu B KiIEeTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. Tpancnsuua — Guocunres
Oenka. Ortanbl TpaHcasuuu. KonupoBanwe amuHokucior. Pons pubocom B
OouocuHTese OenKa.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoxaedumura yenoreka (BUY) — Bozoyautens CITM/a.
OOpatHast ~ TpaHCKpHUIIIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JlemoHncTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metabomuszm», «MUTOXOHIPHUSY,
«HepreTudyeckuii oOMmen», «Ximopormiacty, «Potocunresy, «Crpoenne JIHK»,
«CTtpoeHue u pyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, « 'eHeTUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHblM nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JJHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpurmmmsy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojesb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTounbiii 1uKII, WIM JKU3HCHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkainus — peaknus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
Jlumion eI W TaluIOMJIHBIA  XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.



[{uTONIOrMYECKUE OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoadmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOTHMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubenb KIETKH — aromnTo3.

@®opMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U 1oJioBoe. Buael Oecrionoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHUWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUSI OT OECTIOIOTO.

Meiio3. Cragun Mmerio3a. Ilporeccel, MpOUCXOASIINE HAa CTagusAX Mero3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOIOrM4eckuid CMBICT U
3Ha4YeHUEe Meno3a.

['amerorenes — mpouecc 00pa30BaHUsl IOJIOBBIX KIETOK Y JKHUBOTHBIX.
[lonoBble kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo30ouaoB. OMIog0oTBOpPEHUE.
[Taprenorenes.

WuauBunyanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAIBHOE  Ppa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOnienue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3ButHe. TuIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSIMOE, HEmpsiMoe (JIMYMHOYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOACTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaIUU PA3BUTHS.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOZIOTBOPEHHE Yy IIBETKOBBIX pACTeHUW», «BereraTuBHOE pa3MHOXKEHHE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONMUTAIIUX U
4yesoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3AY.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30U/IbI
MJIEKOITUTAIOLIETOy», «SHleKneTka MileKonuTawoleroy, «Kapuokunes B kierkax
KOpelIKa JIyKa», MarHuTHas MoJeJb-alniuiukanus «J/lejgeHue KIeTKu», MOoJelb
JIHK, monens meTada3zHoi XpOMOCOMBEI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGopatopuas pabora Ne 4. «/3ydeHume CTpOEHHUS TOJIOBHIX KIIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX ).

Tema 6. HacsieicTBEHHOCTH M MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTHKHA. Ponbs nuTosiorun
U OMOpPHOJIOTUM B CTAHOBJICHWHM TE€HETUKH. BKJIaa POCCHMCKUX W 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHUKU (TUOPUAOIOTUYECKUM,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTUUeCcKuil). (OCHOBHBIE T'€HETHYECKUE
NOHATHS. ['eHeTHnYecKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuiHOe CKpelllMBaHuE. 3aKOH €AUMHO-00pa3usi TUOPUAOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramer. [1oHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpupHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTMuecKUe€  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananusupymoliee cKkpenmpanue. Fcrnonp30Banne aHaIM3UPYIOIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapyleHne cuerieHusi reHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnueckue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoya. AyTOCOMBI U TOJOBBIE
XpoMocoMBI. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
MPU3HAKOB, CLICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapualiMoHHbIN psifi ¥ BapyuallMOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennas, Wid TE€HOTUIIMYECKAs, HU3MEHUUBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
u3MeHUYnBOCTU. MyTarmoHHasi u3MeH4YnBOCTh. Kimaccudukanus MyTaiuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYUHbI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHast HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YyeJIOBEKa: T€HEeaOTMYSCKNUM, OJIM3HEIOBBIA, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOe ONPEEIICHUE TE€HOTHIIA:



ITIOJJTHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[M1P-ananu3a. HacnenctBennble 3a0ojeBaHMsS 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHME. 3HAUYECHHUE MEAUIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00J€BaHNU YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuuel ©W  CXEMBL: «MOHOTHOPUIHOE  CKpEIIMBAaHUE UM  €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUVIEHHS M €ro LHUTOr€HETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMonencTBue ajIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapTbl pPACTEHHM,
JKUBOTHBIX W 4YeJOBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTanimoHHas U3SMEHUUBOCTD.

OOopynoBanue: MoAeNU-aAMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCceBHOM.

JlaGopaTopHblie ¥ NpakTHYeCKHE padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUAHOTO CKpPEUIMBAHUS Yy AP030(PHIbl Ha TOTOBBIX MUKPOTpEnapaTaxy.

JlaGoparopHas pabdota Ne 6. «3yuenne MoaupuKaMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PSAZla U BAPUALIMOHHOM KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuii y apo30duiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHue UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MpOLECC. 3apOKICHUE CEJIEKINA U JTOMECTHKALHS.
Yuenne H. W. BaBumoBa o0 1eHTpaX MPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHUH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIuu. MaccoBblii M MHIAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUN W KUBOTHBIX. OIllEHKa 3KCTephepa. bIuM3KopoacTBEHHOE



CKpemBaHue — WHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHCTBHIX JIMHUH.
['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
OtpanénHass rtuOpuau3auusgs M €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYCHUE TOJUIIONIOB. JIOCTHIKEHHs CEJIEKIMU PACTCHUM, JKUBOTHBIX M
MHUKPOOPTaHU3MOB.

buorexHoOrUg Kak OTpacib MPOU3BOACTBA. ['€HHAash HMH)KEHEpHUs. OTallbl
cozganusi pexkomOuHantHoM JIHK wu TpaHcrenHsix opranu3zMoB. Kierounas
nHxeHepus. Kierounsle KyiabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dTtudyeckue  npobmembl. ['MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. W. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomumnouus», «OO0beKTH OMOTEXHONOTHN», «KieTouHble KyIbTYpHl U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH IOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METOABI WM JOCTHKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIHUOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCIIHITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Paszaen 2. INIJIAHUPYEMBIE PE3YJBTATBI OCBOEHMHA
IHPOI'PAMMBI 11O BUOJIOT'UHM HA BA3OBOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHHUS  OOYyYaIOIMMHUCA TporpaMM CcpeaHero oOiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpaXJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH



U CaMOOINPEACNICHUI0, Haau4he MOTHUBAIlMKM K OOY4YeHWI0  OHMOJIOTHH,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHWUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIIUN pPa3BUTUS OUOJOTHUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MHpeaMeTa «buonorus» AOCTUTArOTCA B
CAMHCTBE Y4YEOHOW ¢ BOCHHUTATEIBHOW JCSATENBHOCTU B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUMCKUMU COUHUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WUIMM JIMYHOCTH, MaTPHUOTHU3MA,
YBaXKECHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPpyJa U CTaplIeMy MOKOJIEHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepainuu, Tpupoae u
OKpYKaIoUIEH Ccpeie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO O0OIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCs! KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KECHHE
3aKOHa W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BBHINOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYWUTHIBATh B CBOUX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSAMH U
COIIMAILHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lad4, YBaXKUTEIHLHOIO



OTHOIIEHUSI K MHEHHUIO ONMOHEHTOB TMpPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh pOCCUICKOI IrpakIaHCKOU UJCHTUYHOCTH,
NMaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CcBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MTPUPOJHOMY HACJIEAUIO U MaMSATHUKAM ITPUPO/IBI,
JTOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHM, MOHUMAHUS 3HAYECHHS OUOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJayuns:

MOHMMAHUE W peaju3anus 370pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTAaHHWE, COOJNIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTU TPaBUJI HWHJIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHHWE MOCIEACTBUN M HENPHUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHHUS
QJIKOT'0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO I€SITEIBHOCTD;

WHTEpEC K pa3InyHbIM cepaMm NnpodhecCHOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyayumied mnpodeccud | pealnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlECTBOBAHUS;

NOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA IS
OKPYXarOILEel Cpeabl;

OCO3HaHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM U IMyTell ux
pEelLIeHHS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsSI MpPU PELICHUU NpoOJeM, CBA3AHHBIX C pPALMOHAIbHBIM
OPUPOJIOTNIOIb30BaHUEM  (COONIIOJIEHUE  TpaBUI  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHY BHJIOB,
KOCUCTEM, Orochepbl);

AKTUBHOE HEMNPUITHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NesATEIbHOCTH HKOJOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTHUYECKON JESITEIIBHOCTH 3KOJIOTHYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE S3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(GbOopMUPOBAHNUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpEACTaBICHUs] 00 OKpYXKalolEM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOieM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IHMBHIIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUS MEAMILIMHBI, CO3/IaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pEecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, IIOUCKA MTyTeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKUX 3HAaHUM B LEIIX
NOBBILIEHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
IIPU U3y4YE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYaLINAX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISThH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUYaROIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeNU(PHKY METOJO0B TO3HAHUSA,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHWe,  HAONMIOeHWe, HW3MEpPeHHE,  OKCIEPUMEHT ©  APYTHX),
yHUBEpCaIbHbIC Yy4eOHBbIC JeUCTBUS (MIO3HABATENbHBIE, KOMMYHUKATHBHBIE,
pETYJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIIMOHATBHON



TPAMOTHOCTH W  COIMAJBLHOM KOMIIETEHIIMH OOYyYaloIMXCs, CIOCOOHOCTH
O0yJaroIIuXcsl HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHUPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCAJIbHBbIC yYEeOHBIE JEUCTBUS B
TI03HABATEJILHON M COIMAIILHOMN MPaKTHKE.

MeTanpeIMETHBIE PE3yJIbTaThl OCBOCHHS IPOTPAMMBI CPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaagenne YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJbLHBIMH
NEeUCTBUSAMMU:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSATEILHO  (OpMYJIMPOBATH W aKTyaM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIUBATh
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPENEIAITh TETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS SISl 0OBbsICHEHUS (PaKTOB M SIBIICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPaCCYXKICHUS (MHIYKTUBHBIC, IEAyKTUBHEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMCHSITh CXEMHO-MOJICIbHEIC CpelncTBa TUIST peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMU  Pa3HOTO  pOJda,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCIEACTBUHN ACITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbLCKHE JIeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOIOB PEIICHUS IPAKTUIECKUX 3a71a4, TPUMEHEHUIO
Pa3JIMYHBIX METOIOB MO3HAHHS;



UCIIONIb30BaTh pPAa3jHyYHble BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIEC IPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIUTh apryMEHThl HJisl JOKa3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO W MPAKTHUYECKYIO0 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PAa3IMIHBIX BUJOB U (POPM TpECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyIMpoBaTh 3aMpoChl U NPUMEHATh PA3JIUYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  TpEACTAaBICHUS
Oounonornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKHUe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBuaTypy, HOMEHKIATYDY,



UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJeTh ~ HABBIKAMHM  pAclO3HaBaHWA U 3alIUThl  HH(pOpMaIHH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) obmennme:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JHMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJILHO BBINIOJHEHHUS TMpejiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMK JPYTUX YYaCTHHKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HaMEPEHUs IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaJIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUN Yy4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro 4jieHa KOJUIEKTHBA,;

OPUHUMATh II€Td  COBMECTHOW  JEATEIbHOCTH, OpTraHW30BHIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYaCTHUKAa KOMAaHABI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OIICHHBATh WJIEU C TIO3UIMH HOBU3HBI,
OPUTHHATBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OByajieHUe YHHBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMMU:

1) camoopraHu3anusi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISABICHUS TpOOJIeM U WX
pelIeHUs B )KU3HCHHBIX W YICOHBIX CHTYAIHSX;



BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLIEHHIO K JKMBOM INPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOATEIIBHO OCYILIECTBIIATh IO3HABATEIbHYIO JEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pEIIEHUS MpodsiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CHUTYaLlUsM;

paciupsATh paMKH y4eOHOTO NPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IMIUPOKOH SPYIUIUMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJETh  HABBIKAMM  IO3HABATENIbHOM  pe(diIeKCMH KaK  OCO3HaHUs
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHBBI W apryMEHTBbl JPYTMX IIPU aHajIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE CeDdsT U APYTUX:

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYIMX MpU aHAIM3€ pe3yibTaToB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKHU;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJI0oBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl ocBoeHHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue A yueoHoro npeamera « buonorus
HAy4YHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEHCTBUN MO OCBOEHHIO, HHTEPIIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAaHUS U



NPUMEHEHUIO 3HAHUM B Pa3iMyYHBIX y4eOHBIX CUTYallUsX, a TaKKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonorueid. B mporpamme mpenmMerHbie
pe3yabTaThl PEICTaBICHBI IO TOaM O0YUYCHHSI.

[TpenmeTHbIE pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHUs, O BKIAJE POCCHUCKUX U
3apyOeXHbIX YUYEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMHUHOB U TOHITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M MPEBPAIICHUC
HHEPrUM), TOMEOCTa3 (CaMOpEryJslts), YpOBHEBAsI OPTaHU3ALUS JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosiorun), 3akoHbel (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 meHTpax MHOrooOpasus H
IIPOUCXO0XKJICHUS KyJIbTYpHbIX pactennii H. M. BaBwiosa), onpenenars rpaHULIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUM, OpPraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBWKEHHUE  TUIOTE3bl,  BbBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyUYECHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBS
OKPY>KaIOIKX JII0/IeH, COOIOIEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OHMoI0rUH U OMOTEeXHOJIOTUHA  JUIsI  PaAlMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;



YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HAaCJelI0BaHUE, COCTaBISATH CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS ISl NpEICKa3aHus HaclIeJOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOI0ATh
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIMK, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapat OMOJIOTHH.



Paznen 4. TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne n/m | HaumenoBanue paszaesioB | KoauuyecTtBo yacon DJIeKTPOHHbIE
H TeM NPOrpamMMmbl Bcero KonTpoibH Ipakrnyecku | (undposbIe)
ble padoThI e padoTsI o0pazoBaTe/bHbIC
pecypchl
1 buonorus kak Hayka 2 0.5 bubmmorexa [JOK
https://m.edso0.ru/7f41 | Dxonorudeckoro BoCIHUTaHUS,
c29?2 CHocOOCTBYOMIETO (HOPMHUPOBAHUIO
9KOJIOTHYECKOU KYIBTYPHI,
2 JKuBble cucTeMbl U UX 1 1 bubnuoreka [JOK OTEETCTREHHOTO, }éepeﬁmm
OopraHusanus https://m.edso0.ru/7f41 | orxomenus x npupoze,
c292 OKpY’Karollen cpesie Ha OCHOBE
3 XUMHYecKHil COCTaB U 8 1 bubmmoreka LIOK POCCHFCIEHX TPz DRI
JAYXOBHBIX IEHHOCTEH, HAaBLIKOB
CTPOCHHUE KIIETKU https://m.edsoo.ru/7f41 OXpAaHBbl, 3aIUThI, BOCCTAHOBJIEHMUSI
€292 IPHPOIBI, OKPYXKAOIIEH Cpebl
4 JKuzHenesrenpHOCTH 6 1 bu6nuoreka [IOK 22 anpens Jles Semm
KJIETKH https://m.edsoo.ru/7f41
DCTETHYECKOTO BOCIIMTAaHUA,
€292 CrocoOCTBYONIET0  (hOPMUPOBAHHIO
5 PasmHuoxxeHue n 5 1 bubnuoreka [IOK 3CTETHYECKO# KyIbTYpEl HA OCHOBE
VHIUBUYAIbHOE PA3BUTHE https://m.edso0.ru/7f41 | poccHuCKuX TPATUITOHHBIX
c292 JyXOBHBIX IIEHHOCTEH, MPHOOIICHHE
OpraHH3MOB — K JIy4IIuM 06pa3uaM OTCUYCCTBCHHOT'O
6 HacnencrseHHoCTh 1 8 1.5 bubnmoreka [JOK ¥ MHPOBOTO HCKYCCTBA.
W3MEHUYMBOCTb OPraHU3MOB https://m.edsoo.ru/7f41 | 8 cent6ps Jlenb rpamoTHOCTH
€292
7 Cenexuus opraHu3MoB. 3 bubnmnorexka HOK
OCHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41
€292
8 PesepBHOE Bpems 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41
€292
OBIIEE KOJIMYECTBO YACOB 34 0 4
I10 ITPOI'PAMME
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Paznea S .JIOYPOYUHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KosmnuyectrBo | [lara Hara
n/n 4acoB IJIaH dakr
Bcero
1 buosnorus B cucreme Hayk 1 06/09
2 Mertobl o3HaHusA KUBOU pupoibl. [lpakTuueckast 1 13/09
padora Ne 1 «Mcnosib30BaHue pa3JInYHbIX METOA0B
MPH N3yYeHUHN OHOJIOTHYECKUX 00bEKTOBY
3 buonornueckue CUCTEMBI, IIPOLIECCHl U UX U3YYEHUE 1 20/09
4 XUMHUYECKUI cOCTaB KJIeTKU. Boja u MuHepaibHbIe 1 27/09
COJIN
5 benku. CocTtaB u cTpoeHne OEIKOB 1 04/10
6 ®epMeHThl — OMOJIOTNYECKHE KaTalIu3aTOPBbI. 1 11/10
JlabopaTopHnas padora Ne 1 «3yuenue
KATAJIUTHYECKOl aKTUBHOCTHU (pepMeHTOB (Ha
npuMepe aMHUJIa3bl HJIH KaTAJIa3bl)»
7 YrneBopl. Jlunubr 1 18/10
8 Hyxknennosble kucnorsl. ATO 1 25/10
9 Ucropus u metoabl u3ydeHus kietku. Kierounas 1 09/11
TeopuUs
10 Kiietka kak 1esioctHasi xuBas CUCTEMA 1 15/11
11 Crpoenue 3ykapuoTudeckou kietku. JlabopaTopHas 1 22/11
pabora Ne 2 «M3yueHune cTpoeHHs KJIETOK
pacTeHuii, ’KUBOTHBIX, TPUOOB U DaKTePHUil Mo
MMKPOCKOINIOM HAa FOTOBBIX MHKPOIpenaparax u ux
ONHCAHHE)
12 Kountpoabsnas pa6ora 1. Kinerka kak nejnocrHas 1 29/11
JKUBAsl CHCTEMAa
13 OO6wmeH BemecTB win MeTab0mn3M.DOTOCHHTES. 1 06/12
XeMOCUHTE3
14 DHepreTuvecKknii o0OMeH 1 13/12
15 JKu3HeHHBIN MUK KIeTKU. JleneHne KiieTku. MuTo3. 1 20/12
JlabopaTopnasi padora Ne 3 «Ha0aronenne murosa
B KJIETKaX KOHYMKA KOPelLIKAa JIyKa Ha TOTOBBIX
MHKPOINpenaparax»
16 buocunTes 6enka. Peakiius MaTpUyHOrO CUHTE32 1 27/12
17 Tpancnsauus — 6nocunTe3 O6enka 1 10/01
18 HexuieTounsle pOpMBI )KU3HU — BUPYCHI 1 17/01
.KontposbHas padora Ne2 no teme "benaku"
19 @DOpMBI pa3MHOKEHHUS! OPraHU3MOB 1 24/01
20 Meiio3 1 31/01
21 OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 1 07/02
OmnonorBopenue. Jlaboparopuasi padora Ne 4
«H/3yyeHne cTpoeHHs MOJOBBIX KJIETOK HA
rOTOBbIX MHUKPOTNPenaparax»
22 WnauBuayanbHOe pa3BUTHE OPraHU3MOB 1 14/02
23 ['eHeTnka — Hayka 0 HACJIEACTBEHHOCTH U 1 21/02




HU3MCHYUBOCTHU

24

3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB. 1 28/02
MoHOrnbpuaHOE CKpEeIMBaHNe

25

JluruOpuHoe CKpelmuBaHue. 3aKOH HE3aBUCUMOTO 1 06/03
HacJIEe0BaHUS IPU3HAKOB

26

CuerneHHOe HacleA0BaHUE IPU3HAKOB. 1 13/03
JlaGoparopHuasi padora Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTMOPHM/IHOIO ¥ JUTHOPUIHOIO
CKPeIIMBAHUA Y IP030(PHJIbI HA TOTOBBIX
MHKpOInpenaparax»

27

I'eneruka nona. HacnenoBanue npu3HaKoB, 1 20/03
CIICIUIEHHBIX C ITOJIOM

28

NsmenunBoctes. HenacnenctBeHHass U3AMEHUYUBOCTD. 1 03/04
JlabopaTopHas padora Ne 6. U3yuenue

MO (PUKAIUOHHON U3MEHYHUBOCTH, MOCTPOEHUE
BAPUAIMOHHOI0 PSAJIa U BAPUAIMOHHON KPUBOID)

29

Hacnencreennas naMeH4nBocTh. JlaGoparopHas 1 10/04
padora Ne 7. «AHam3 MyTanuii y 1po3o¢guibl Ha
TOTOBBIX MHKPOIIPENnaparax»

30

KountpoJabHnas padora Ne3 no teme 1 17/04
«HacJiencTBEeHHOCTh M N3MEHYNBOCTH
OPraHu3MoB»

31

I'eneTuka uenoBeka 1 24/04

32

Hrorosasi konTpoJibHasi padora. Ilpomekyrounas 1 26/04
arrecrauus

33

Cenexumsg.MeToObl U JOCTHKEHUS CEJIEKIIMU 1 15/05
pacTeHUM 1 KUBOTHBIX

34

buorexHoorus Kak orpacib NpoU3BOACTBA 1 22/05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

Pasznen 6. YHAEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

Buonorua. 10 knacc. YrnybneHHbin ypoBeHb. Y4ebHuk MNoHomapesa U.H., KopHunosa O.A., CumoHosa J1.B.

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

www.molbiol.ru. CipaBo4YHUK MO MOJIEKYJIIPHOI OUOJIOTHHU
www.floranimal.ru . Dunukoneaus (pacTeHUs U )KUBOTHBIC)

www.filin.vn.ua. MnmoctpupoBaHHas SHIMKIIONEINS )KUBOTHBIX
www.bioword.narod.ru. buosornueckuii cioBaps. . JlaHHBIN callT ABIgETCS
HOTBITKOM CO3/JaHUSI YHUBEPCATBLHOTO SHIUKIIONECAMYECKOTO CIIOBAPS IO
ouonoruu B Uutepuere. [Ipu noaroroBke MarepranoB UCHOIb3YETCS
pasHooOpa3Hasi HayyHasi U HayYHO-TIOMYJISIpHAs JINTEpaTypa 1Mo BceM
OuosiornyeckuM AucuuIuimHaMm. [ToMrMO OCHOBHOTO paszena cioBaps,
TIOCBSIIICHHOTO TOJIKOBAaHUIO OMOJIOTMYECKUX HA3BaHUI M TEPMUHOB, BEICTCS
paboTa HaJl TEeMAaTUYECKUMU Pa3JlelaMH, MIOCBSIEHHBIX )KUBOTHBIM (300JI0THSA),




pacteHusM (60TaHUKa) U yenoBeKy (pusuosnorus). B atux pyOpukax momMmumo
CHenu(PpUIECKUX BOMPOCOB OYIyT pacCMaTpUBATHCS METOAMYECKHE, HAYYHbIC U
MpaKTHUECKHEe pa3paboTKu, OMyOIMKOBAaHHBIC B OTEYECTBEHHOMN U 3apyOe:KHOM

JTUTEPATypE.
www.povodok.ru. Durukinoneaus bpema
www.biodat.ru. ®nopa u dayHna (monyssipHast SHIUKIONEIHS )

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://rosuchebnik.ru/material/biologiya-uglublennyy-uroven-10-klass-metodicheskoe-posobie-

ponomareva/

MaTepuanbHO- TeXHHYECKOe o0ecnedeHue .

O0opynoBanue kabuHeTa:
Yuenndeckue CTOJIbI, CTYJIbA.
KomnbroTepst 3 wmr.
Cremnaxu 3 wr..
Muxkpockorsl — 9.
Ha6op mukponpenapaTos 1mo OHOIOTHH.
[IpunTep.
nnpoBbie 1a00paTOpUU OUOJIOTHY;
MukpocKkoIt TUQpoBoi - 2 mIT.
Hudposas mabopaTopust 1o Onosoruu (yaeHHIeckas) - 3 miT.

HpI/IJ'IO)KeHI/Ie Nel OIIeHO'lHO-MeTOI[I/I‘leCKI/Ie MaTepHuaJibl

Ne Tema ypoka [Hara mian
n/n
1 [TpakTnyeckas padora Ne 1 «Mcnonb30BaHMEe Pa3IUUHBIX METOJIOB MPH 13/09
M3y4EHUN OMOJIOTHUECKIX OOHEKTOBY
2 JlaGopatopHas pabota Ne 1 «M3yueHue KaTaauTHIECKOH aKTUBHOCTH 11/10
(dbepMeHTOB (Ha mprMepe aMuIIa3bl WK KaTajaa3bl)»
3 JlaGopatopHas padota Ne 2 «/M3yueHue cTpoeHUs KIETOK PACTCHUH, 22/11
KUBOTHBIX, TPHOOB M OaKTEepHil 1101 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpONpenapaTax 1 UX OMHCaHUue»
4 KonrtponbHas pabdora 1 . KiteTka kak 11e10cTHasi )KUBasi CUCTEMa 29/11
5 JlabopaTtopnast pabota Ne 3 «HaGmroneHne MuTo3a B KJIIETKaX KOHYHMKA 20/12

KOpPCIHIKA JIYKa Ha TOTOBBIX MUKpOHpCHapaTaxy



https://rosuchebnik.ru/material/biologiya-uglublennyy-uroven-10-klass-metodicheskoe-posobie-ponomareva/
https://rosuchebnik.ru/material/biologiya-uglublennyy-uroven-10-klass-metodicheskoe-posobie-ponomareva/

6 .KontponrsHnas padora Ne2 o reme "benxu" 17/01

7 JlaGopaTtopHnas pabota Ne 4 «3ydeHue CTpOeHHUS MOJIOBBIX KJIETOK Ha 07/02
TFOTOBBIX MUKPOIpENapaTax»

8 JlaboparopHas padota Ne 5 «M3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO H 13/03
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX
MUKpOIpenapaTax»

9 JlaGopaTtopnas pabora Ne 6. 3yuenne MoauUKaIMOHHOW U3MEHYUBOCTH, 03/04
IIOCTPOEHUE BAPUALMOHHOTO Psiia U BAPUALIMOHHON KPUBON»

10 . JlaboparopHas pabota Ne 7. «AHanu3 MyTanui y Apo30¢puiibl Ha TOTOBBIX 10/04
MHUKpOIpenapaTax»

11 KonTponbras padorta Ne3 o Teme «HacneacTBEeHHOCTh U H3MEHYUBOCTh 17/04
OpPraHUu3MOBY

12 HToroBast KOHTpoJIbHAs paboTta. [IpoMekyTouHas aTTecTanus 26/04

MNpunoxeHne Ne2 Cuctema OLEHKU AOCTUXKEHUI 06yyalowmnxca

1. OueHnBaHue YCTHOro OoTBETa

YcTHbIM OIIpPOC ABJILICTCA OJJHUM N3 OCHOBHBIX CI10co00B yueTa 3HAHHH. Pa3BCpHYTLIﬁ OTBECT
AOJDKCH IMPEACTABJIATH co0oif CBS3HOC, IOTUYCCKHU IMOCICA0BATCIBHOC COO6HICHI/IC 10 TEMC.

OtMmeTKka «5» CTAaBUTCA B ciIy4dae:

1.3HaHue,TIOHMMaHNe, TJIyOWHbl YCBOEHHMS M3YyUYEHHOIO MaTepuajia, HCIOJIb30BaHUE
OMO0JIOTNYECKOI TEPMUHOJIOTHH.

2. YMEHHUs BBLIEIATH IVIABHBIE MOJIOKEHHUS B M3YYEHHOM MaTrepualle, yMETb NPHUMEHSTh
¢bakThl, MpuMepsl, 0000IIaTh ,JeNaTh BBIBOJbBI, YCTAHABIMBATh MEXIIPEIMETHbBIE CBS3H,
IIPUMEHSATH ITOJyYEHHBIE 3HAHUS B )KU3HEHHBIX CUTYyalUsX.

3. OTcyTcTBHE OMIMOOK U HEJJOUETOB, COOTIOIEHUH KYJIBTYPhl PEUH.

OT1MmeTKka «4» CTABUTCA B CJIy4ae:

1.3HaHMEe N3YYEHHOTO MaTepuaa

2. YMeHue BBIACIATH TJIaBHBIC MOJIOKEHUS B U3YYEHHOM MaTepHalle, HA OCHOBAaHUHU
(bakTOB MIIPUMEPOB, AeTaTh 0000IIEHUE, TPUMEHSITH MTOJyYSHHbIE 3HAHUS B )KU3HU.
3.He3nauuTenbHble OMIMOKN U HETOUHOCTU MPHU BOCIHPOU3BENECHUU HU3Y4YEHHOTO
MaTepHaaaco0II0ICHUH KyJIbTYPhl PEUH.

OT1MmeTKa «3» CTAaBUTCA B CJIy4ae:
1. 3naHmWe U yCcBOGHHME MaTepuaia Ha YPOBHE MHUHUMAIbHBIX TPEOOBAHUN MPOTPaAMMBI,

3aTPYAHCHUA TIIPpU CaMOCTOATCIBHOM BOCHPOU3IBECACHHU MaTcpualia, HeO6XO)II/IMOCTI)
IIOMOIIHA YUIUTCIIA.




2. Ywmenue paboTaTh Ha YpPOBHE BOCIHPOU3BEICHUS, 3aTPYIHEHUS NPHU OTBETaX Ha
BUJIOM3MEHEHHbBIE BOTIPOCHI.
3.Hanmuuwme rpy0oii ommOKku, HECOOIIOICHUE OCHOBHBIX MIPABHII KYJIbTYPBI PEUH.

OTMeTKAa «2» CTaBHUTCH B ciydae:

1. 3HaHMs ¥ YCBOCHUE MaTepHaia Ha YpOBHE HIKE MHHUMAIBHBIX TPEOOBaHHN
MIPOTPaMMBI.

2. OtcyTcTBUE YMEHHS padOTaTh HA YPOBHE BOCIIPOU3BEICHHUS, 3aTPYAHCHUS TIPU

OTBETax HACTaHJAAPTHBIC BOIPOCHI

3. Hanmnuue HECKONBKUX T'PyOBIX OMIMOOK, OOJBIIOr0 YKCia HETpyObIX MpH

BOCIIPOU3BEICHUUU3YICHHOTO MaTepraa, HECOOTIOACHUS MTPABWII KYIbTYPhI PEUH.

2.011eHKA BHINOJHEHUS MPAKTHYECKOI U J1a0opaTopHOi
padoThI

OTMeTKa CTaBUTCS HAa OCHOBAHUHM HAOJIOICHUS 3a YYAIIUMHCSA M MHCbMEHHOTO OTYeTa 3a
BEITIOJTHEHHYIO paboTy.

OT1MmeTKa «5» CTAaBUTCH ,eCJIM YYeHUK:

1. IIpaBuiIbHO ONIpeIeNnI LieNb OIbITa

2.BpImonHu paboTy B MOJTHOM 00BeMe ¢ COOIIOCHUEM MOCIIEI0BATEIBHOCTH
IIPOBE/ICHUSOTIBITA.

3.CaMOCTOSITENTHHO M PAlMOHAIFHO BHIOpAI M MOATOTOBMI HEOOXOAMMOE
000py10BaHUE,IPOBET ONBIT C HAUOOJIBLIEH TOYHOCTHIO.

4. Hay4HO TpaMOTHO ,JJOTUYHO OIMUCAJ HAOIIOJACHUS W CHOPMYIUPOBAT BBIBOJIBI.
3anoaHMITA0IUIbI, TPa(UKU ,BBITOTHUI PUCYHKH.

5. pallMOHAIbHOE UCII0JIb30BAHUE BPEMEHU, COOIIOACHUE TEXHUKHU O€30IaCHOCTH.

OtMeTKa «4» cTaBUTCA ,€CJIN YYCHHUK:

1.OmBIT IPOBOAUI B YCIIOBUSX ,HE 00ECTIEUNBAIOIIUX TOCTATOYHON TOUHOCTH OTIMCAHUH.
2. Wnu 6b110 OTYIIEHO 1Ba-TPU HEAOYETA.

3. Mnu skcriepuMeHT IpOBEIEH HE TOJIHOCTBIO .

4. 111 B OIIMCAaHUU Ha6J'IIO)IeHI/II\/’I I[OHyCTI/IJ'I HETOYHOCTH, BBIBO/ CJCJIall HGHOHHBIﬁ..

OtMeTKa «3» cTaBUTCA ,€CJIN YYCHUK:

1.HenmpaBuIIbHO OMpEENUi 1eb OMbITa, padOTy BBIMOIHSII MPAaBUILHO HE MEHEe YeM Ha
MOJIOBUHY, OJTHAKO 00HEM BBITIOJIHEHHON YacTH TaKOB, YTO

MO3BOJISIET IONYYUTh MPABUIIbHBIC PE3YIBTATHI M BHIBOJIBI 110 BaXKHBIM 33/1a4aM paOOTHI.
2.01bIT IPOBOJWICA B HEPALIMOHATIBHBIX YCIOBHUSAX, YTO MPHUBEIIO K MOJIYYEHHUIO
PE3yNbTAaTOB COOJBIION MOTPEIIHOCTHIO, TUOO OBUTH JOMYIICHHI OHA ,JIBE OLTHOKHU B
Tabnunax ,cxemax, 3.Jlomyckaer rpyOyro omuOKy B XOJA€ dKCIIEPUMEHTA ,B OOBICHEHUH,
odopmiieHnH padbOThI, BCOOTIOICHUH TIPABUII MO TEXHUKE O€30MacHOCTH, KOTOpas
HCIIPABIIACTCS MO TPEOOBAHHUIOYUUTEIS.

Ormerka «2» cTaBUTCA ,ecad Y4deHHMK: KoTopble HE MOXKET HCIpaBUTh JaXe I10
TpeboBaHuio yuntenst KoTopble He MOKET UCIPaBUTh Jaxe 1o Tpedoanuto yuutens 1. He
OIpeNIeNIU  CaMOCTOSITENIbHO 1I€b OIbITA, BBIMOJHWI pabOTy HE IMOJHOCTBIO ,HE



MOJIrOTOBUJI HY’)KHOE 000pYy/JOBaHUE, HE ClIeNajl IPaBUIbHBIX BHIBOJIOB..

2. Wy onbITHI ,M3MEPEHUS TIPOBOMIINCH HE PABHIBLHO

3. mwm B Xoie paboThl M B OTYETe, OOHAPYXKHWIMCh BCE HEIOCTATKH, OTMECUCHHBIC B
TpeOOBaHUAX OLIEHKU (TP

4. Jlomyckaercsi nBe u Oojee rpyOble OomHMOKH B XO/A€ DKCIEPUMEHTA, B OOBSCHEHUU B
otopmiiernn paboTsl, KoTopple HE MOXKET HCHPaBUTh Jake MO TPeOOBAHHMIO YUHTEI,
HapyUIeHUs COOJIIOJICHNUS TIPaBUII 10 TEXHUKE OE30I1aCHOCTH.

3.0IIeHKa yMeHI/Iﬁ peuarTs 3aa4u 110 MO.]IeKyJ'IﬂpHOﬁ 0MO0JIOTMH U I'eHeTHKE.

OTmeTKa «5» cTaBUTCA ,eCNN YYEHUK:

1. B pemreHun 3a7a4 HET OMMOOK, IPaBWIbHOE O(POPMIICHHE 3a/laui; BEPHBIC JTJOTHUECKHUE
paccyxJIeHHs 10 PUMEHEHHUIO TIPaBHJI ,JIM00 3aKOHOB NIPU PEILICHUU 3a/1au.

OtmeTKa «4» CTAaBUTCS ,eC/IH YUEHHK:

1. B penieHuu 3a1ay JOMyIICHA OJHA omIKOKa, TUOO HEeBepHOEe Oo(opMIICHHE 3a/1a4H,
BEPHBICIIOTUYECKUE PACCY)KICHUS 110 IPUMEHECHUIO MPABUII ,JIN00 3aKOHOB.

OtmeTtKka «3» CTaBUTCS ,eC/IH YUEHHK:

1.B pelmieHuu 3ajad JOIMYIIEHO JIBE OIIMOKH HE CYIECTBEHHBIC C HAPYIICHHEM
oopmieHHs3a1aUN, TIPUMEHEHUS TPABUII ,JIM00 3aKOHOB IPH IMOMOIIIH YIUTEIIS.
OtMeTKa «2» CTAaBHTCH ,eCJIN YYCHUK

1. Wmerotcs rpyObie OMIMOKU B PEIICHUH 33]1a4, KOTOPbIC HE MOXKET UCIPABUTh JIAXKE I10
TpeOOBaHUIO YUUTEIIS, HEBEPHOE OPOpMIICHUE 3aauH

2. OTCYTCTBHE PEIICHHUS 3a]1ay.

4. OueHKa NMCbMEHHBIX KOHTPOJILHBIX padoT.

OTmeTKa «5» cTaBUTCA ,€C/IN YYEHMUK:

1.BrImonHeHbI Bee 3a/1aHus TPABUIIBHO, 0€3 OIHO0K U

HenoueToB2. JlomycTui He 0ojiee OHOTO HE0YETa.

OTMeTKAa «4» CTABUTCH ,eCJTH YUEHHK:

1.BeimonHeHBI Bce 3aJlaHus , IOMylIeHa He Ooliee OJHOM He rpyOoi OmMOKHU U OJHOTO
HeJoYeTa.

2.unu He OoJiee IBYX HET0YETOB.

OT1MmeTKa «3» CTaBUTCA ,eCJIM YYCHHK:

1.Ecnu yueHHUK NpaBUJIbHO BBITOJIHUII HE MeHee2/3 paboThl WK OMYCTHIL:

2. He 6oJiee ABYX —TpeX IpyObIX OIIHOOK.

3. unu He 6osee oAHOM Tpy0oii U 0JTHOM HEe TPyOOii OIIMOKH U OJJTHOTO HEJ0YETA.
4. uny oJJHOM HerpyOoi OIIMOKH U TpeX HEJJOUYETOB.

5. WM TIpU OTCYTCTBHU OMIMOOK, HO TTPU HATMYHUU YETHIPEX-TIATH HEJOYETOB.

OT1MmeTKa «2» CTABUTCH ,eCJIH YYEHHUK:
1. JlomycTua 4uCI0 OMMOOK U HEJ0YETOB MPEBOCXOJSIINE HOPMY ,ITPH KOTOPOH MOXKET
OBITHBBICTABIIEHA OLIEHKA «3»

2. UJIM ecliu MMPpaBHUJIbHO BBIITOJTHUII MCHEEC ITOJIOBUHBI pa6OTI)I.

5.0ueHKa TecTOBBIX padoT.



TecTbl , cocTosiMEe U3 MSATH BOMPOCOB MOXKHO HMCIOJIB30BaTh MOCIE M3YyUYEHUS KaKI0TO
tembl. Tect u3 10-15 BonmpocoB MCHONIB3YETCA I MEPUOIUYECKOTO, TEKYIIEr0 KOHTPOJIA
.Tect u3 25- 30 BONpOCOB UCTIONB3YIOTCS JIJISl HTOTOBOTO KOHTPOJISL.

IIpu oueHMBaHUM MCIOJIb3YeTCH CieyoIasi MIKaJA: 1Jisl TeCTa U3 5 BONPOCOB:

* HeT oMOOK - OIIEHKA «5»
* o/Ha omnoOKa - OoeHKa «4»
* JIBe OLIMOKH - OLIEHKA «3)»
* TpH OIMMOKH -OIICHKA «2»

st Tecta u3 30 Bompocos.

* 25-30 nmpaBWIbHBIX OTBETOB — OILIEHKA «5»
* 19-24 npaBUIBLHBIX OTBETOB — OILICHKA «4»
* 13-18 npaBWIbHBIX OTBETOB — OLICHKA «3»
* 12 npaBUIBHBIX OTBETOB I MEHEE — OIICHKA «2»

6. OueHka A0KjIaaa, COOOIIEHHS.
* coOoaeHne TpeOoBaHUH K ero 0()OPMIICHHIO;

* pacKpbITHE TEMbI JOKJIaaa

* yMEeHHE MOHSATHO U3JIaraTh MBICIU U UJIEH MaTepHana;
* BraJicHHe OMOJIOTUIECKON TEPMUHOJIOTHEH.

* yMeHHE OTBETUTH Ha 3aJjaBacMble BOIPOCHI Ay TUTOPUH.
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