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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUYECKYIO OCHOBY JUIS
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIeJiell, coAepXaHus, pe3yJbTaToB OOy4eHUS W
TpeOOBaHUN K YPOBHIO MOJTOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENAX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OeCTIeueHun
CYILIECTBOBAHUS ueJoBedeckoro obmiectBa. COrnacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOMIMXCSA CpPEACTBAMHU
yueOHoro mpeamera «buomorusi», ornpeaenser o00s3aTeNbHOE MPEAMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIbHOCTh U3YUE€HUs y4eOHOro Marepuana ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
rpoiiecca, BO3paCTHBIX OCOOEHHOCTEN 00 ydaronuxcs.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3yabTaram
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
JeSITENbHOCTH/YIeOHBIX JCHCTBUN OOYYaIONMUXCS IO OCBOCHHMIO COJACpPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBAETCS HAIMPABJIEHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBIIUICHUS, MPEJCTaBICHUI O 3I0pOBOM
oOpa3ze XU3HH M OEpeKHbIM OTHOIIEHHEM K OKpY)KAloIled MPUPOIHON cpene.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOT0 PaHra U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MpOrpaMMe MO OHUOJIOTUU YAEIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€eBaHUN 4YEIOBEKa, MEIAHMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOW NEATETHHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHHE BHUMAHUS K MIPUKJIATHON HAIIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OOecreyeHus



YCIIOBUM IS PEIICHUs] OJJHOM U3 aKTyaldbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOrHYEeCKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJIaliTUPOBAThC K HM3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aluud U HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, YKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOIO OTHOLIEHUS K )KMBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX M HH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY U ONpEIENICHUs IMOAXOA0B K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot60op comepkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIO MOJXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AODKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAUUMbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COJIEP KaHUsI, KOTOPBIE CIY»KaT OCHOBOM 1J1s1 popMUpOBaHHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUs Y4eOHOro MaTepuajia B IPOrpaMMme IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJIEJIEHBI CIEAYIOIINE COAepKaTeIbHble TUHUU: «buosorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOIIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Lens wm3yuyenuss yueOHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX ACUCTBUNA B OTHOLIEHUH OOBEKTOB
’KUBOW MPHUPOJIbI U PELLICHUS PA3JIMYHBIX )KU3HEHHBIX TPOOIIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€ecreqnBaeTCs pelIeHUEM CIIEIYIOMIMX 3a1au:

OCBOCHHE OO0YyYalOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOpHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUJIaX, CIYXKaluX OCHOBOM
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, M€ M MOAXONOB K H3YUEHHUIO JKUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJamommxcs oOmeld KyJbTypbl, (QYHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpa KUBOW NPUPOJLl HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IIpU
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOyYaromMxcsi YMEHHN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM JKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS STUYECKUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH JESITEIbHOCTH MO OTHOIICHHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», mszydaemas Ha
0a30BOM YpOBHE, SBISETCS O0SA3aTENbHBIM YYE€OHBIM MPEAMETOM, BXOJSALIUM B
COCTaB MpeaMETHON 00nacTu «EcTecTBEHHO-HAYYHBIE MPEIMETHI.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
orBoguTcsi 68 yacos: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).



COJEPXXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonorun B (OpMUPOBAaHWM COBPEMEHHOM HAy4YHOW KApTHUHBI MHpA.
Cucrema OMOIOTUYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Kombnos, Ix. Yorcon nu ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METONIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MPEeAMET U3ydeHus: ouonoruu. OTianyaue
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, YKOCHCTEMHBIN (OMOre0oIeHOTUYECKUI ), OnochepHBIii.

JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHbBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aluu
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEPAIbHBIX BelIeCTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TMEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHl — OuWonormyeckue KarainuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduunocts. KodepmeHThl. Butamunbl
Otnuuus PepMEHTOB OT HEOPTraHUYECKUX KaTaInu3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bruonornueckue GyHKIIUN YTIEBOIOB.

Jlunuaer:  tpurmuuepuasl, docpomunuasl, crepounsl. ['mapoduiabHO-
rugapodoOHbie cBoiicTBa. buomorudeckue QyHkuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KucnoT. Ctpoenue u gynkuuu JJHK. Ctpoenne n gpynkuuun PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Knerka kak 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHass memOpana, monekyiasl JJHK kak reHeruueckuid amrmapar,
CUCTEMa CUHTE3a OellKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOMABI KIETKU: MUTOXOHIPHUH, IJIACTUIBI.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbiii HIeHTp kieTkd. CTpoeHue sijpa: sigepHas 000JI0uKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Huarpammer:  «PacnipeneneHue XUMHYECKHX JJEMEHTOB B  HEXUBOU
npupozae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBON TPUPOIE».

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekyisl



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE JJii IPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WU KaTaaasbl)y.

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

Tunsl oOMeHa BerecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Ponb depmeHTOB
B 0OMEHE BEILIECTB U MIPEBPAIICHUU YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UPYIOIUe OakTepruu. 3HAaUeHUE XEeMOCHHTE3a ISl
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
aKKyMYJMPOBAaHUE DHEPrUM B KJIETKE. OTambl SHEPreTUYecKOro oOMeHa.
I'mukomus. bpoxxenne u ero Buabl. KucCnopomHoe OKHMCIIEHHE, WM KIIETOYHOE
IbIXaHHE. OkucnuTenbHoOe dbocdopunupoBanue. OddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancmsiuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodarn. bone3nu pacteHuil, XUBOTHBIX W YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummyHonedunmra yenoBexka (BUY) — BozOymurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpersl: H. K. Konsuos, 1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbM 1uka Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy,
«buocunres 6enka», «CTpoeHne KIETKI», Mojelb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHHS W  WHIMBHAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U mosnoBoe. Buabl 6ecnonoro
Pa3MHOKEHMSA: [JEJIEHUE HaJaBOE, IIOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cragun meiio3a. IIpouecchl, mpoucxonsdiiue Ha CTagusx Meno3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU W SIMYHUKUA. OOpa3oBaHUE W Pa3BUTHUE TMOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtanbl SMOPUOHATBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KHBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasutne pacreHuid. OHTOr€He3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBanue: MHKPOCKOII, MHKPOIPENApPaThI «CriepmMaTo30u /bl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpEIlIKa JyKa», MAarHUTHAs MOJENb-alIuIMKanus <«J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlaGoparopnass pabora Ne 3. «HaOmromeHue muTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHeruku. Mcropus passutus reHeTuku. Poips nuronoruu
U DMOpPUOJIOTHMH B CTAHOBJICHUW TEHETHKU. BKIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
UTOr€HETUYECKUI, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
NOHATHUS. ['eHeTuYecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . Menaenem.
MoHorubpuiHOE CKpelIMBaHWe. 3aKOH eAMHO0-00pa3usi THUOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACUICIUIEHUS IPU3HAKOB.
['unoresa yncrorel ramer. 1losiHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
Mpu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHanusupyroniee CKpemuBanue. Fcnonb30BaHne aHATA3UPYIOMIETO CKPEIIMBAHUSA
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuerieHHOe  HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO Te€HOB. Hapylenue cuensieHus reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHUs HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOcOMBI. ['omoramernsie M rereporaMeTHele opranusMmbl. HacienoBanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapualinoHHbBIN psiJi M BapyuallMOHHAsT KPUBasl.
Hopma peakumu npusnaka. KoJMuecTBEHHbIE M KAYECTBEHHBIE INPU3HAKA U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBenHasi, Wi TE€HOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BuesnepHas HacIeCTBEHHOCTh M U3MEHYUBOCTb.

I'enernka yenoseka. Kapuorun demoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETHYECKUN. CoBpemenHOE ONpEIIECIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHKUE, B TOM YHCIIE C IIOMOILIbIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOI'0 00pasa KU3HH, TUArHOCTUKU, MPOMUIAKTUKY U JICUEHUS T'€HEeTHYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmumer  w cxempl:  «MOHOTHMOpUIHOE ~ CKpENIMBAaHUE U €0
UTOTCHETUYECKass OCHOBAa», «3aKOH pacIlCINICHUs W €ro LUTOreHETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpugHOoe  CKpelIuBaHUEY,
«llutonornyeckue  OCHOBBI  JAUTHOPUIAHOTO  CKpEIIMBaHUA»,  «Meio3y,
«B3aumonencTere auIeNpHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka mojia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CLHEIUICHHOIO C MoJoM», «KapuoTumel uyenoBeka M KUBOTHBIX», «Bubl
U3MEHUMBOCTWY», «MonudukannonHas u3MeHUYMBOCTH», «HacnemoBanue pesyc-
(paxTopay, «I eHeTrka rpymi KpoBu», «MyTaMoHHasE ©3MEHYUBOCTH.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuUkKpomnpenapar «Jlpozoduia» (HopMa, MyTanuu
(GbOpMBI KpBIIILEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylnbTaToB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKallMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 myrauuii y apo30¢puiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocraBieHHME U aHAJIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuyenne H. W. BaBunoBa o0 ueHTpax MPOUCXOXKIACHUS W MHOTr0o0pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIECHHS ITOMAIIHUX XUBOTHBIX. CoOpT,
IIOpOJa, IITAMM.

CoBpemMeHHBIE METO/IBI CeNeKIMU. MaccoBblli 1 MHAUBUIYAJIbHBIN OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IOJIyYCHUE TOJIUIUIOUAOB. JIOCTMKEHHSI CENEKLUU PACTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

brorexHonorus Kak OTpaciib MPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl
co3manusi pekomOunantHoM JIHK wu Ttpancrennsix opranm3moB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuubl U cxembl: kapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOr00O0pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padotel akanemuka M. @. lBanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHONOTHUNY», «KieTrouHnble KyJabTypbl U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHni, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHHS».



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

Okckypcuss «OCHOBHBIE METOIBl M JOCTHKEHHUS CEJIEKIMU PACTECHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOYYAaIOIUMHUCSA TIPOrpaMM  CpPEIHEro  oO0Iero oOpa3oBaHMS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YarOIIMXCS PYKOBOJCTBOBAaThCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS IpenMera «buonorusy» nocTurarorcs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUS U CIHOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauUMsM MHOTOHaUMOHaJIbHOro Hapona Poccuiickon denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHHE YYWUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOILIGHUS K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJICHHUH CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH TMEPE]
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

uaelHas yOexJIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO M 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TMPUHUMAaTh OCO3HAHHBIEC PpeIIeHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHS I[IEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MMOHUMAHUE YMOLMOHAIBHOTO BO3JICHCTBUS AKUBOW MPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHHWE W peaju3alus 3J0pOBOro U 0Oe3omacHOro obpasa KU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHAMBUIAYAIBHOIO M  KOJUJIEKTHUBHOTO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MaCTEPCTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPeCcCHOHATBLHON NeATeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIeH CPebI;

OCO3HAaHME IJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJjeM U MIyTed uXx
pelleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHHH OHOJIOTHUU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAax, OXpaHy BHU/IOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOTO MBILLICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM W YHUTATEIBCKOM KyJIbTYpbl KaK CpEICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeACTaBICHUSI 00 OKpY)KalollleM MHpPE KaKk O €JUHCTBE MPHUPOJIbI, YEJIOBEKAa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pelaTh  PEeCypcHbIe  MPOOJEeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAaHME CYIIHOCTU METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJIb30BaTh IOJlydaeMble 3HAHUS [JIsl aHajdu3a |
OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIONIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE LEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHHUs y4deOHoOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEILIECTBO, JHEPrus, SIBJIEHUE, MPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (MO3HABaTEIbHbIE, KOMMYHHUKAaTHBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue (G YHKIIMOHATBHOM
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUIMHAPHEIE,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS MMPOrpPaMMbl CPEAHEro OOLIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh MPH OCBOCHUU 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONpEAeNATh NENH JACSATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU HX
JTOCTHYKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISM;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBJICHUM
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKUE pPACCYXKIEHUs (WHIYKTUBHBIC, JECIYKTUBHBIC, II0
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYUS B PaCCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHWN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMH  PA3HOrO  poJa,  BBIABIEHHBIX B  pa3jIMUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJEICTBUN AESITETbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHIE eHCTBUSA:

BJIaJIETh HAaBbIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JNMYHBIE BBl JCSATEIBHOCTU M0 IOJYYEHHIO HOBOIO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (PopMyaHpoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILLECTBJISITh 1EJICHAIIPABICHHBIM TIOUCK IEPEHOCA CPEACTB M CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE WJIEU, MpEAJIaraTb OPUTHHAJIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JHaHHBIX, B VHTepHeTe), aHaIU3UpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHPoOpMauu, HEOOXOAUMOM sl BBIIOJHEHUS YU4E€OHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oouonoruyeckoil nHdopmaluu (cxemMbl, rpaduKH, AUarpaMMsbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKHM W CUMBOIBIL, (OpMYIbI, abOpeBuaTypy, HOMEHKIATYpPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILIECTBJIATh KOMMYHUKALIMH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JMAJora Ui JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IUYHBIMHU Crioco0amMu OOLIEHMS] M B3aMMOJEHCTBUS, IOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBHUAYaTbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
MHTEPECOB U BOBMOXHOCTEN Ka)JA0r0 YiIeHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPAaTErMUYECKOE IOBEAEHUE B Pa3IMYHbIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMyIHpPOBaTh COOCTBEHHBIC 3aJjadyu B 00pa3oBaTEIbHOMN
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKHi Y4eOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, IOCTOSHHO TMOBBIINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, UX pPE3yJbTaTOB H
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JIPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUA ydyeOHOro mnpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHWHBI MUPA U HAYYHOI'O MHUPOBO33PEHHS, O BKIAAE POCCUHCKUX H
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHMOHATIBHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBAaTh COJEpP)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KIETKa, OpraHuM3M, MeTaboiu3M (0OMEH BeIIeCTB M IpeBpalleHHE
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJEKYJIApHOM Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HEHTpax MHOrooopasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJIbTAaTOB, MCIOJb30BAHHBIX HAyYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHa BEUIECTB W MPEBPAILCHUs] SHEPIUHU B KIIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUS MPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KHU3HU C Menplo obOecrieyeHus Oe30MacHOCTH CBOErO 30POBbS U 3/I0POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUA JUIsl NPEJCKa3aHUsl HACJIEIOBaHUS IPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOYAIOLIYIO TICEBAOHAYYHbIE 3HAHUA U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMAaIuU, HAyYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
0000111ast OMOIOTHYECKYI0 HH(POPMALMIO U3 HECKOJIbKUX HCTOYHHUKOB, T'PAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHoro mpenmera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTUHBI MHMpa U HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa Ui PEILeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEpKaHUE OUOJIOTMYECKHMX TEPMUHOB M TOHSATHM:
BUJ, MONYJISAIMsSA, TeHOPOH I, SBOJIOLHUS, ABUKYIIUE CUJIbI ((PaKTOpPbI) HBOIIIOLMH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BU000Pa30BaHUE, HKOJIOTHYECKHE (HaKTOPHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHThl, LENU MUTaAHUS,
AKOJIOTHMYEcKasi mupamua, OuoreoreHos, onochepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAHKE JKWBBIX CHUCTEM, IPOIIECCOB W SIBICHHM, OpPraHU3aiusi U TMPOBEIACHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBM)KCHHE  THIIOTE3bl,  BBISBJICHHC
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TONYy4EHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATh CYIIECTBCHHBIC NPH3HAKK CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMONYJSLMMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOJICHHOCTH
OpPraHW3MOB, JEHUCTBUA JKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBI, TMEepeHoca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C IeNblo obecriedeHns OE30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKPYKAIOIIUX JIFOICH, COOIOIEHUSI HOPM TPAMOTHOTO MOBEJCHUS B OKPY>KaIOIIeh
OPUPOIHON Cpelie, TMOHMMaHUE HEOOXOAMMOCTH HCIONb30BAHUS JOCTHKEHUN
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U HYHEPTUU B IKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHE BBINOJHATH J1a0OpaTOpHBbIE M MPAaKTHUECKHE DPabOThI, COOMIONAThH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPHUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN armapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTrBo 4yacoB DJIeKTPOHHbBIE
Ne Hara undposBbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bceero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
Mertoapl MO3HaHUS )KUBOM TPUPOJIBIL.
[IpakTnueckas padorta Ne 1
2 «Mcnonp30BaHre pa3IMYHBIX 1 0.5 bubmorexa [JOK
P ' 11.09.2023 | https://m.eds00.ru/863e6122
METOJI0B ITPH U3YUCHUH
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cucTeMsl, MPOIECCHI 1 bubmmorexa [IOK
U X U3y4eHue 18.09.2023 | https://m.edsoo.ru/863e6564
4 XuMHUECKUM cocTaB kieTku. Boaa u 1 bu6moreka [JOK
MUHEpaJIbHBIE COIN 25.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 Y I 1
HCROARL. THHIAR 02.10.2023 |  https://m.edso0.ru/863e6870
bubmioreka [IOK
6 b .C 0 1
CAICH, T-OCTAR  CTPOCHIE DENIOR 09.10.2023 |  https://m.eds00.ru/863e6b72
bu6nmunoreka [JOK
7 H .ATD 1
YIJICHHOBBIC KGHOTH 16.10.2023 | https://m.edsoo.ru/863e6d5¢c
8 Hcropust u MeTObI U3yUdEHUs 1 bubmuoreka LIOK
kieTku. Kierounas teopus 23.10.2023 | https://m.eds00.ru/863e6e88
9 Kierka kak menocrHast xuBas 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

cucremMa

06.11.2023

CrtpoeHue 3yKapuOTHIECKOH
kietku. Jlaboparopuas pa6ora No 2
«M3ydeHne CTpOeHHsI KIIETOK

bu6moreka [JOK

10 pacTeHui, )KUBOTHBIX, IPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
. 13.11.2023
OakTepHii MoJ MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIpenaparax u ux
OIMCaHue»
bubmioreka [IOK
11 ObMEH BEIECTR KK METAGOMI3M 20.11.2023 | https://m.eds00.ru/863e766¢
bu6nmunoreka [JOK
12 dorocuiites. XemocHrTes 27.11.2023 | https://m.edsoo.ru/863e7c98
. bubmotexa [JOK
13 uepretiieckiii obmen 04.12.2023 | https://m.edsoo.ru/863e7aae
depMeHTH — OUOTIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
14 pabota Ne 1 «M3yuenue 05 bu6mmoreka LIOK
KaTaJIMTHIE€CKON aKTUBHOCTH 11.12.2023 | https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHUITa3bl
WM KaTajas3bl)»
JKu3HEHHBIN IUKII KIETKH. Jlenenue
KJeTku. Muros. JlabopaTopHas BuGmiorexa LIOK
15 padora No 3 «Habmonerne miurosa b 05 18.12.2023 | https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEITKa JTyKa Ha
TOTOBBIX MHKPOIIpEriapaTaxy»
16 Buocunres Oenka. Peakius bubmoteka [JOK
MAaTPHYHOT'O CHHTE3a 25.12.2023 | https://m.edso0.ru/863e796e
17 Tpancnsius — OuocuHTe3 Oenka bubmorexa HOK

https://m.edso00.ru/863e796¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e6b72
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15.01.2024

18 Hexkerounsie hOpMbI KU3HH — bubmmoreka [IOK
BHUPYCHI 22.01.2024 | https://m.eds00.ru/863e7540
bu6moreka [JOK
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB 29.01.2024 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubmotexa [JOK
2 M
0 eHos 05.02.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE TOJIOBBIX
kJeTok. OmIog0TBOpEHNE.
21 JlabopaTopHas pabora Ne 4 05 bubmuorexa [IOK
«M3ydeHne CTpOeHHS TI0JIOBBIX ' 12.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
29 WNHnuBuayansHOE pa3BUTHE bubmmoreka [IOK
OpraHnu3MOB 19.02.2024 | https://m.edso0.ru/863e8436
93 I'enernka — Hayka o bu6mmoreka LIOK
HACIIEACTBEHHOCTH U N3MEHUYNBOCTH 26.02.2024 | https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICOBaHUS
24 npu3HakoB. MoHOrHOpHIHOE bubmorexa [JOK
P ' P 04.03.2024 | https://m.eds00.1u/863¢8878
CKpelluBaHue
UTUOPUIHOE CKpEIIMBaHUE. 3aKOH
25 ﬁ&amﬂnfwro Halz:n]jz[osaﬂm bubmorexa [JOK
11.03.2024 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHoe Haceq0BaHue
26 npusHakoB. JlaboparopHas pabota 05 bu6mmorexa LIOK
Ne 5 «M3yuenune pe3yibTaToB ' 18.03.2024 | https://m.edsoo.ru/863e8c60

MOHOTHOPUTHOTO U JUTHOPUTHOTO



https://m.edsoo.ru/863e7540
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CKpEIMBaHus y Ap0o30(uiIbl Ha
TOTOBBIX MUKpOIIpEnapaTax»

97 I'enetuka nona. Hacnegosanue 1 bu6moreka [JOK
MPU3HAKOB, CIIEMJIEHHBIX C I1OJIOM 01.04.2024 | https://m.edsoo0.ru/863e8c60
N3menunBocTs. Henacnencrsennas
n3MeH4YMBOCTh. JIabopaTopHas

98 pabota Ne 6. 3yuenue 1 05 bubmmoreka LIOK
MOAU(PUKALIMOHHON U3MEHUYUBOCTH, 08.04.2024 | https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPHALIMOHHOTO Psijia U
BApUALIMOHHOM KPUBOW»

HacnencrBeHHass \3BMEHUYMBOCTb.

29 JlabopaTopHas pabora Ne 7. 1 05 bubmuorexa [IOK
«AHaJIM3 MyTalui y 1po30(uisl Ha 15.04.2024 | https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [JOK

30 Penetiia wenorexa 1 22.04.2024 | hitps://m.edso0.ru/863e8d78
Pe3epBHbIii ypok. O000111€HNE 110

31 teme «HacnencTBeHHOCT U 1 97.04.2024
W3MEHYUBOCTh OPTaHHU3MOB)

32 Cenekuus Kak HayKa U MpoIece 1 bubmorexa HOK

06.05.2024 | https://m.edsoo.ru/863e9214

33 MeToabl U JOCTUXEHUS CEJICKIIUHN 1 bubmoteka [JOK
pacTeHUH U )KMBOTHBIX 13.05.2024 | https://m.edsoo.ru/863e9214

34 buorexHosorus kak oTpacib 1 bubmotexa [JOK
MIPOM3BOICTBA 20.05.2024 | https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 buonorus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.I.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
* buonorus, 11 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1.,

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

A.IO0.NonneBa. A.B.Topranos. buosorust B cxemax u tabmuiiax 9KCMO
Mocksa. 2012 ¢

I'. W. Jlepuep. buonorus. Ilonupiid cipaBoYHUK A1 ToATOoTOBKU K E ' D, M.
Actpenb 2012 1

['otoBumcs k EI'D. O6mas 6uonorus M Ipoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mmas 6uonorusi. KoHTponapHbIe U3MepHUTENbHBIE MaTepraibl M
[Ipocsemienue 2012 r

N.P. MyxamemxanoB. Mactepckast yautenst « TecTbl, 3a4eThl, oyuionpocs! 10-
11 kmace» M «BAKO» 2007 r

O6m1as 6uonorusi: Yueonuk / [lox pen. Koncrantunora B.M.. - M.: Academia,

2018. - 704 c.



Boponmos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHUK 115t
obureo0pa3oBaTenbHBIX yupexaeHuii: bazosbiil yposens / H.H. Boponuos. - M.:
[Ipocs., 2022. - 304 c.

Henma-Cuonunkas, M.A. O01mas u canutapHasi MUKpOOHOJIOTHS C TEXHUKOM
MUKPOOUOJIOTHYECKUX HCClieioBaHui: YueOHoe nmocodue / M.A. Jleitmma-
Cuonunkas. - CII0.: Jlaas, 2022. - 588 C.

3axapos, B.b. PaGouas rerpaap o obmeii 6uomoruu: 10-11 xmacc: x: YueOHUKY
B.b. 3axapoBa, A.I'. Mycraduna, B.1. CuBornazosa, H.M. UepnoBoii "O0mras
ouonorus. 10-11 xmacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.I.
Cusornasos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoBa. [Togroroska k onummnuagam no ouosornu 8-11 xiraccos. M

Aiipuc-tipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

www.informika.ru - 31eKTpoHHbIN y4ebHUK "Bronorns” (sep. 2.0 - 2000) 13 yukna "Obyyatowme
sHUMKNoneanmn". - YuebHbIM Kypc, KOHTPOJIbHble Bonpockl. (Kak nosb3oBaTbea - cm. "Momoup".)

www.college.ru - pasgen "OTKpbIToro Konnegsa" no buonornn. YuebHuk, mogenu, On-line TecTsbl,
yuuTento.

www.skeletos.zharko.ru - "OnopHo-gBuratenbHasa cuctema yenoseka'". ObpasoBaTesibHbIM CalT Mo
npeamety buonorus, kypc Yenosek. CTpoeHue ckeneta. MbilweyHas cuctema. Kak aTo pabortaer.
MpUNOXKEHNA: 2 CKENETHbIX SHUMKNONEeaNN; ANA YYUTENs - YPOKK, NabopaTopHble, 6 TECTOB C OTBETaMM.

www.biodan.narod.ru - "BuofaH" - Buonorns ot AaHbl. HoBocTM 1 0630pbl NO 6MONOTNK, SKONOTUMN.
Mpobnembl 1 Teopum. ECTb TemaTuyeckme Bbinycku, GoToranepen, buorpadnmn BEIMKNX yYeHbIX,
cneucnoBapb.

www.bio.1september.ru - ans yuntenein "A nay Ha ypok buonoruun". Ctaten no: otaHunke, 3oo0n0rum,
Buonorum - Yenosek, Obuiei 6uonorum, Ikonoruu.



www.bio.lseptember.ru - razeta "Buonorua" (mexay BbIXO4OM O4epesHOro Homepa raseTbl U
nosiBJIEHNEM NOJTHOTEKCTOBOW BEPCMM HOMEpPA Ha CaliTe YCTaHOBNEH rof0BoN HTEPBa)

www.kozlenkoa.narod.ru - 97ot caiT KosneHko A.l. - npenogasatens u gns npenogasatenen, ans Tex,
KTO YYMTCA CAM U YYUT APYIUX; OYHO U AUCTAHLMOHHO, BUONOrUKN, XUMUK, APYTUM NPeaMeTam - C
NMOMOLLbIO KOMMbloTepa N NHTepHeT.

www.nsu.ru buonorua s BOMPOCaxX N OTBETAX - Y4EHbIE HOBOCM6MpCKOI’O AKa,u,efv\ropo,u,Ka OTBEYAOT Ha
BOMNPOCHI CTapLleKNaCCHNKOB.

www.websib.ru - pasgen "Buonormns" HoBocnbupckon obpasoBaTtenbHol ceTu. MNogdbopKa maTtepuranos
M CCbIJIOK (NPOrpammbl, MPOEKTbI, MaTepuasbl Y YPOKY, abUTypUEHTY).

www.nrc.edu.ru - "Bruonorvyeckas KaptMHa mmpa' - pa3aen 3/IeKTPOHHOro ydebHuKa "KoHuenuum
COBPEMEHHOTO ecTecTBO3HaHMA". KOHLENUUN NMPOUCXOXKAEHWA XKU3HM U Teopum aBotoumm. (Mepexos,
no ccbinke BHU3y "fanee...".)

www.floranimal.ru - "FLORANIMAL - pacTeHus 1 nBoTHble" Kak sHumknonegus. (O6bem nHdopmaumm
Bneyatnnet.) BbibpaTb OyKBY, OTKPOETCA CTPaHMLA C ABYMSA 6ONbLUMMM KONOHKAaMW Ha3BaHWI: PacTeHuns

n KnBOTHbIE. BbI6VIpaeM MO Ha3BaHUHKO - OTKPbIBAETCA ONMUCaHUeE n d)OTO.

www.filin.vn.ua - "®ununn" - nanCTPUPOBaHHAA SHUMKAONENA HKUBOTHBIX. K COXKaneHuto He Bce
pa3aenbl rotosbl. OnucaHus u dotorpadum.

www.nasekomie.h10.ru "Hacekomble" O HaceKoMbIX 411 LUKOJIbHUKOB - ONMCaHMe OCHOBHbIX BU0B,
PUCYHKMN.

www.invertebrates.geoman.ru Hacekomble. MonynAapHaa KH1Mra AKMMyLKnHa U.W. ¢ MHOXKecTBoM
LLBETHbIX PUCYHKOB U doTorpaduii. -

www.bird.geoman.ru Mt1upl. MonynapHaa KHUra AKMMYyLWKUHA U.W. ¢ MHOMKeCTBOM LLBETHbIX PUCYHKOB
n potorpaduil.

www.animal.geoman.ru Mup *nBoTHbIX. MonynspHana KHMra AKMMyLWKMHa U.U. ¢ MHOXKeCTBOM LBETHbIX
PUCYHKOB U poTorpaduii.

fish.geoman.ru Pbi6bl. UnntoctpupoBaHHas sHUMKAONEANs pbib.

www.plant.geoman.ru - }usHb pacteHunit. 3aHMMaTeNIbHO 0 HoTaHMKe. bakTepuu. JleKapCTBEHHble
pacTeHus.

www.livt.net - 3/1eKTPOHHan NANKOCTPUPOBaHHas sHUMKAoneams "HMusble cywectsa". Knaccudumraums mn
doTorpadumn 6es Tekcra.

www.nature.ok.ru - Penkune n ncyesatowme KmMeotHble Poccum. OnncaHuma v ronoca pPeoKNX XUBOTHbIX.

www. bril2002.narod.ru - Buonorus gns wWkonbHUKOB. KpaTKkas MHbopm. no pasaenam: Obuwasn
buonorua, botaHuKa, 3oon0rusa, Yenosex.

www.festival.1september.ru - ®ecTnBanb neaarormyecknx naen "OTKpbITbIM ypoK" 2006 - 2007. Pasaen
"MpenopaBaHne 6uonormn" - 86 crateit.



www.charles-darwin.narod.ru - Yapnb3 JapsuH: 6uorpadumsa um KHuru.






