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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmpl MO OHOJOTHHM TEOPETUYECKYIO OCHOBY IS
OTIpEICICHHS TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUeOHOTO TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, coJepKaHus, pPe3yJbTaToB OOyd4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENSIX U
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuduke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUM KUBOM MPUPOJIBI U 00eCreYeHUU
CYILIECTBOBAHMSI YesloBeYecKOoro obimiecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MMPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Owuonoruum Aa€T NpeacTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CpEeJACTBAMU
yueOHoro mnpeamera «buosorusi», oOmnpeaenser o0s3aTellbHOe MPEeAMETHOE
COJIEp’)KaHMe, €ro CTPYKTYypy, paclpeielieHHue Mo pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€i, JIOTUKH OOpa30BaTEILHOIO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMme 1o OHOJIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHUJOB Y4ueOHO-ITO3HABATEIbHOU
NeSATEeIbHOCTH/YUEOHBIX JIEUCTBUM OOYYalOMIMXCA MO OCBOCHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B mporpamme mo Ouonoruu (10 kmacc 0a3oBbI YpOBEHB) peaiM30BaH
OPUHIUMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJoruu, Ojarojapss 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalollel MNpUpPOJHON cpeje.
[TosToMy Hapsay ¢ U3ydyeHHEM OOIIECOMOJIOrMYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUW B TTOBCEITHEBHOM KU3HU U PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJICACTBEHHBIX 3a00JICBaHUN YEIOBEKAa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIeCO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIeH NPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJIHONW HAIPABIEHHOCTH
y4ebHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTieUeHUs



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOM KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HaHUSA O XKHBOW Ipupoje, eé
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIEHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  obmero  o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaronuxcs. M3ydyenne Ouonsoruu odecneynBaeT yciaoBHs Uil (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX H HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUM y4eOHOro IMpeaMera
«buonorus» CcOCTaBUIM OCHOBY I ONpENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Iporpamme Io
OMOJIOTHH.

Ot60op comepxkanusa yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypoCOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YeJIOBeKa B OKPY’KArOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKol aestenbHOocTH. Oco0oe MecTo B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIy>KaT OCHOBOM 171l (POpMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  TI'yMaHU3al[uu
OMOJIOrMUecKOro 0Opa3oBaHMsL.

CTpyKTypupoBaHHe COIEpKaHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUINE COAEPKATENbHbIE TMHNN: «brosorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenp m3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBUH B OTHOIICHHMH OOBHEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTICUMBACTCS PEIICHUEM CISAYIONTUX 3a]1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyXalluX OCHOBOU
11 (hOpMUPOBAHUSI MPEICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIUMXCS TMO3HABATEIbHBIX, WHTEUICKTYalbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroummxcs oOmel KyJbTypbl, (YyHKIHOHAIbHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOMIMXCSd YMEHHMA WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEM, COOJIOICHHUS dTHUSCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMUIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
B 10 kmacce orBoauTtcs — 34 vaca (1 4ac B Hezeno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJECTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3aIUYHBIX METOJOB MIPH
W3YUYCHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: Ouosnoruu. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JleMoHCcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIeMEHThL. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEPAIbHBIX BelIeCTB B kieTke. [lommepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEeKysbl (TEpBUYHAS, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKUIHUN OENKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuaer:  Tpurmunepuasl, Qgocdomunuasl, crepouabl. [wapoduIsHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK MCTOYHUKOB YHEPTUU.

HyknennoBesie kucinotel: JHK u PHK. Hykineotnasl — MoHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne n ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenne u pyHKIIUU.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujiel ¥ paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapyxHasi memOpana, moiyiekynbsl /IHK kak reHeruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradHoubl kietku: JOIIC, ammapat [onbmxw,
nr30cOoMBl.  [IoTyaBTOHOMHBIE OpraHOWIbl KJIETKW: MHUTOXOHIPHWHU, TUIACTHIBL.
[IpoucxoxaeHnrne MUTOXOHIpuUM u T1iactun. Bunbl mactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUHA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue spa: siaepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKUX  DJIIEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenne XuMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenue mosiexkybl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHME Ui MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)y.

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmapaTrax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas u TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha (OTOCUHTE3 M CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCUHTE3UPYIOINUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKWU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHE. OkucnurenbHoe dbochopunpoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. ['eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpyCchl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnn pacrteHuii, >XMBOTHBIX M YEJOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. MBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTypsl JJTHK.

Tema 5. PasmHOXKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbl UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI HabOp — KapHOTHIIL
JunnouaHeli M TaluvIOWAHBIA ~ XPOMOCOMHBIE  HaOoOpbl.  XpoMaTHbl.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpPTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3sMHOKEHHSI OPTAaHU3MOB: O€CIioyioe U MoyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJIBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMU3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTJINYUS OT OECIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["'ameTtorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xese3bl: CEMEHHUKA M SUYHUKUA. OOpa3zoBaHUE U PA3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SHMIEKJIETKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarbl SMOPUOHATLHOTO Pa3BUTHUS Y TO3BOHOYHBIX >KHBOTHBIX:
npolOieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue xkieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIJIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meriosy, «IIpsMoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIEKONUTAOIINUX U
yenoBekay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpOITpenapaThl «CnepmMato30u sl
MJICKOIIUTAIOMIETOY, «SHIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U NPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmogeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKH. VIcTOpus pa3BUTHS T€HETUKU. POk uTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJieI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnaenem.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel ramer. [1lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOIIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUAIIMOHHAS KPUBAS.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKasi, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoIEecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaIimoHHass MN3BMEHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTareHHbie (DaKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[M[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEJACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3JI0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuiet u cxembl:  «MOHOTHOpPHIHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOr€HETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«lluTonornyecke  OCHOBBI  JUTHOPUIHOTO  CKpelIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukamonHas W3MEHUYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInkKanmun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmnoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MHKpomnpemnapar «Jlpo3zodpuna» (HOopma, MyTauuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE M aHAJIW3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTUKALMS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHuM. LIEHTpBl IPOUCXOXKAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuina. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss u e€ ycrnexu. VCcKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIXKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexXHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHbIe KYyIbTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOAOB U KOPHEIIIIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

OKcKypcHusi«OCHOBHBIE METOABl W JOCTHIKEHHSI CEJIEKIUU pPACTEHHU H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO34KWCTBO, JIaDOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacno ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOCHUs OOy4YalolUMHUCSA TporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS mpeAamMeTa «bruonorus» AOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEH TMO3ULHUU JIMYHOCTH, NATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIIEHHUS K KYyJIbTYPHOMY HACICIUIO H
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1)rpaaaHcKoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHLIX U MCCIEAOBATEILCKUX 3a/]a4, YBaXXUTEIbHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxnEHHOCTh, TOTOBHOCTh K CIIY>KeHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0O U TMPUHHMATh OCO3HAHHBIE peIICHUS,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3ACUCTBUS KUBOI MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLUOHAIBHOIO 0J1ArONOJTyYHS:

MOHMMAaHUE U peau3alus 3J0POBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO U  KOJUJIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIPHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3inyHbiM cdepaMm MpodeccnoHaTbHON IesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN 7St
OKPYXaKOUIEH CPEIbL;

OCO3HaHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOJieM W MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIONL30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B OKOCHUCTEMax, OXpPaHYy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
MPUPOHON Cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN JIESITETbHOCTH KOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTABICHUS 00 OKPYXaloIleM MHPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIeCTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMHUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEMO
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUPA M MPOUCXOIANINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYCHHS HAa OCHOBE HAayyHbIX (DaKTOB
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUX;

OCO3HAHHUE LEHHOCTH HAYYHOW AESTEIbHOCTH, T'OTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO NETEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe,  HM3MEpPEHHE, JKCIEPUMEHT W JAPYIHX),
yYHUBEpCalbHble Y4yeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJIBHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1)0a30Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOSITENIbHO  (OPMYJNHpPOBaTh M aKTyaJlM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS! (DAaKTOB U SBJICHUM
KUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPacCyKI€HUs (MHIYyKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE CpelcTBa LIS peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTMUECKHX OOBEKTax, a



TAaKK€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUH JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2)0a30BbIe HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJI30BaTh Pa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI I JI0KA3aTEJIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJYYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO 00JaCTH
KU3HEIEATEIIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUpPOBATh 3aMPOCH U MPUMEHSTH PA3IMYHBIE METOJBI MPU TIOWCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMy  TpEICTaBIICHUS
ounosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpEACTBa mpu pabdoTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1)o01enne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOJIOTHUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy U METOJbl COBMECTHBIX JECUCTBHI C yd4€TOM OOIMHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiau € YYETOM MHEHHH YYAaCTHHKOB, OOCYKIaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MpoOJEM U UX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1EJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IMO3HABATEIIBHYIO JESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOUTCHUI;

J1aBaTh OLICHKY HOBBIM CHUTYalLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE Ce0A M APYTrUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYIUX HA OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

INTPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3jMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKKE B PEaTbHBIX
JKU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonoruedi. B mporpamme mpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUs ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/aY;

YMEHUE PaCKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB U TOHSITHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMeH BeEIIeCTB U MpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssilius), YpOBHEBasi OpraHU3alus )KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PEnpPOAYKIIHSI), HACIEACTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pPa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKUE TEOpUuHU (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LIEHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEJCHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCICIyeMbIMH BEIWYWHAMHU, OOBSICHEHHE IMOJYYECHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHANBUAYAJIBHOIO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYaIOIUX JI0JeH, COOI0/IEHU HOPM IPaMOTHOIO MOBEICHUS B OKPYKarOIIEn
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAcleIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpE/CKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOIAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMUECKOTO  COJEPXKAaHUS, BKIIOYAIOLIYI I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMaLlMU, HAYYHO-MOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
00001ast 6noIorHUecKyr0 HHGOPMAIIMIO U3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOIIOLMS, ABIKYIIHNE CUIIb ((haKTOPbI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,



HKOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEAyLEHThl, LeNu I[HUTaHus,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, depengoBaHusi TJaBHBIX HaIlpaBiICHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJI0/IEHHUE U
ONMCAHHE MKUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUI, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyUYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE IPU3HAKU CTPOEHHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOJIEHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXaIOIUX JOJEeH, COO0IEHN HOPM IPAaMOTHOTO TIOBECHHS B OKpYKaroLen
NPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS TOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUH B dKOcHCTEMaX (LMY MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padoThl, COOMIOAThH
MpaBuiia Mpy padboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHUA U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6noIoTHYecKyr0 HHGOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB ¥ TEM nudpoBbIe
Ne i/ P Konrpoasnsie | IIpakTHyeckue (mpp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus kak Hayka 2 0 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMBbl U UX OpTaHU3aLUS 1 0 0 bubnnorexa LIOK
https://m.edsoo.ru/7f41c292
b K
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 0 1 nommorexa O
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
4 KusHenesaTenbHOCTD KIIETKH 6 1 0
A https://m.edsoo.ru/7f41¢c292
5 Pa3mMHOXeHME 1 UHIMBUIYaIbHOE Pa3BUTHE 5 0 | bu6nuorexa [IOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 2 0 15 bubanoreka LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 0 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpemst 1 0 0 bubmorexa [OK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4




10 KJIACC

HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/
n

Tema ypoka

KoaudecTBo 4acoB

Bcer
o e padoThl

KoHTpoJbHBI

IMpakTnyeckn
e padoThl

Jlara
U3YYeHHS

JJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CUCTEME HayK

04.09.202
3

bubmuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeTtobI TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTnueckas
pabota Ne 1
«Hcnonp3oBanne
Ppa3IUYHBIX
METOJOB MpHU
W3Yy4YEHUU
OMOJIOTHYECKUX
00BEKTOBY

0.5

11.09.202
3

bu6mmoreka LIOK https://m.edsoo.ru/863e6122

buonornueckue
CHCTEMBEI,
MPOLECCHI U UX
H3y4YECHUE

18.09.202
3

bu6mmoreka LIOK https://m.edsoo.ru/863e6564

XUMHUYEeCKHI
COCTaB KJICTKH.
Bogau
MHHEpPAIbHBIE COJIA

25.09.202
3

Bbu6mmoreka LIOK https://m.edsoo.ru/863e674e

beaku. CocraB u

bubmuoreka I{OK https://m.edsoo.ru/863e6b72




CTpOCHHE OCJIKOB 02.10.202
3
depMeHTBl —
OMOJIOTHYECKHUE
KaTaan3aTophbl.
JlaGopaTopnas
pabora Ne 1
6 «M3yuenue 0 0.5 09.10.202 | bubnuoreka LIOK https://m.edsoo.ru/863e6b72
KaTaJIuTUYECKOMN 3
AKTUBHOCTH
dhepmeHTOB (Ha
MIPUMEPE aMHJIa3hI
WM KaTaiasbl)»
7 Y TICBOEL. 0 0 16.10:202 bubmuoteka [{OK https://m.edsoo.ru/863e6870
B 0700079103 3
8 Hyrrentobbie 0 0 23.10.202 bubmuoteka [{OK https://m.edsoo.ru/863e6d5¢
KuciaoTel. ATD 3
Hctopust u meToasl
9 W3YYEHHUSI KIIETKH. 0.5 0 13.11.202 | bubmuoreka [{OK https://m.edsoo.ru/863e6e88
Krnerounas Teopust 3
Knerka kak
10 [eJIOCTHAS KUBas 0 0 20.11.202
cucrema 3
Crpoenue
AYKAPUOTHYECKON Bubmiorexa LIOK
11 0 0.5 27.11.202 https://m.edso0o.ru/863e6ffOhttps://m.edsoo.ru/863e71
KIICTKH. 3 6c

JlaGopaTopHas




pabora Ne 2
«3yuyenune
CTPOCHHUS KJIIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
1 OakTepuil o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
Y UX OTIICAHUE)

OO0OMeH BelEeCTB

12 0 04.12.202 bu6mmoreka LIOK https://m.edsoo.ru/863e766¢
WA METa00IN3M 3
13 Potocnres. 0 11.12.202 bu6mmoreka LIOK https://m.edsoo.ru/863e7¢98
XeMOCHHTE3 3
JKU3HEeHHBIN ITUKIT
KJIeTku. [lenenue
KJIETKU. MUTO3.
JIaGoparopHas
paborta Ne 3
14 0.5 18.12.202 bu6mmoreka IIOK https://m.edsoo.ru/863e7dc4
«Hab6monenne 3
MHTO3a B KJIETKaX
KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»
buocunre3 Oenka.
15 Peakmus 0 25.12.202 bu6mmoreka IIOK https://m.edsoo.ru/863e796e
MaTPUYHOTO 3




CHHTC3a

T _
16 PAHCIBIIHA 0 15.01.202 | BuGnmorexa LOK hitps://m.cdsoo.ru/863¢796¢
OouocuHTe3 Oenka 4
H
€KJICTOYHBIC 2 01.200
17 (hOpPMBI KUZHH — 0 4 bubmuoteka [{OK https://m.edsoo.ru/863e7540
BUPYCHI
dopmbl bubnuorexa [JOK
18 Pa3MHOKEHHS 0 29.01.202 https://m.edsoo.ru/863e81b6https:/m.edsoo.ru/863e83
OpraHu3MOB 4 le
DHepreTudyecKuil
19 HepretHeci 0 05.02.202 | bubauoreka LIOK https://m.edsoo.ru/863e7aae
oOMeH
4
20 Meiio3 0 12.02.202 bu6mmoreka [IOK https://m.edsoo.ru/863e7f4a
4
O6pa3zoBanue u
pa3BHUTHE TIOJIOBBIX
KJICTOK.
OntogoTBOpEHHE.
JIab
21 avopatoptaz 0.5 19.02.202 | Bbubaunoreka L{OK https:/m.edsoo.ru/863e81b6
pabota Ne 4 4
«3yuyenune
CTPOCHHUS TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEIiapaTax»
n
22 HAHBHAYATIbHO® 0 bu6mmoreka LIOK https://m.edsoo.ru/863e8436
pazBUTHE 26.02.202




OpraHu3MoOB

23

I'enetnka — Hayka
0
HACJIEICTBEHHOCTHU
Y U3MEHYUBOCTH

04.03.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaCJIEI0BaHHS
MIPHU3HAKOB.
MounorubpumaHoe
CKpCIIMBAaHUC

11.03.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e8878

25

JlurubpuHoe
CKpCIIUBaHHUE.
3akoH
HE3aBUCHUMOI'O
HacJIeI0BaHuUs
MIPU3HAKOB

18.03.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

26

CuennenHoe
HacCJle/IOBaHHE
MIPU3HAKOB.
JlaGoparopHas
pabota Ne 5
«3yuyenune
pe3yIbTaToB
MOHOTUOPHUIAHOTO U
TUTHOPUTHOTO
CKpEUINBAHUS Y
PO30( MBI HA
TOTOBBIX
MHUKpOIIpernapaTax»

0.5

08.04.202
4

bubmuoreka [{OK https://m.edsoo.ru/863e8c60




27

I'eneTnka mosna.
Hacnenosanmue
MIPU3HAKOB,
CHCIINICHHBIX C
IOJIOM

15.04.202
4

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

28

N3MeHUYnBOCTb.
Henacnencreennas
W3MEHYUBOCT.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOIU(PUKAITIOHHO
¥ U3MEHYHMBOCTH,
IIOCTPOEHHE
BapHaIlMOHHOTO
panau
BAPUALIMOHHOMN
KpHUBOW»

0.5

22.04.202
4

bu6mmoreka [IOK https://m.edsoo.ru/863e8efe

29

Hacnencreennas
W3MEHYHUBOCTD.
JIaGoparopHas
pabota Ne 7.
«AHanu3z myTarui
y Ipo30(uIIbl HA
TOTOBBIX
MHUKpPOIIperapaTax»

0.5

27.04.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe

30

I'enetuka uenoBeka

06.05.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78




31

Pe3epBHblii ypok.
O06o00611eHE 110
TEME
«HacnencTteeHHOCT
b ¥ H3MCHYHBOCTH
OpraHu3MOBY

13.05.202
4

32

Cenekuus Kak
HayKa U IIPOLIECC
Metonsl u
JIOCTYKCHMS
CEJICKIINH
pacTeHuil u
JKMBOTHBIX

20.05.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

33

buorexnonorus
KakK OTpacib
MIPOU3BOACTBA

23.05.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

34

buorexnonorus
KakK OTpacib
MPOU3BOACTBA

bu6mmoreka LIOK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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