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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbabie nojoxenus @I'OC COO o B3auMo0OyCIOBIEHHOCTH LENEH, COIEpIKaHHS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanusi B Poccuiickoit @enepaiuu, a TakKe MOJIOKEHUS O CHelUpUKe OHOIOTHH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
oOurectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Iporpamma no O6uonoruu Ja€t mpencTaBiIeHUE O LENIX, 00 oOieil crpaTteruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpeACTBAaMH YydeOHOro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIIeIOBaTeIbHOCTh M3YUYCHHs YU4eOHOTO Marepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (OPMHUPOBAHUH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruu, Omarofaps dYeMy B HEH NpOCMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeACTaBIeHUH O 370pOBOM o0OOpa3e KM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYKarollen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHHUM KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HHUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOM KHM3HM JJI PpEIIeHUS MNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaliM3a BIMSHUS XO3SHCTBEHHOH JEATENFHOCTH YENOBEKAa Ha COCTOSHHE IPHUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUs
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas Mpeanosaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOydaIOUIMXCS MPEACTABICHUNH O HAy4YHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopMupoBanus (YHKIIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 3JI0pOBOro M Oe3omacHoro oOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuannzauui odyyaromuxcs. M3yuenue
O1oJ0ruM 00eCTeYnBaET yCIOBUS 7151 POPMHUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JPYIMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MON0XKEHUS O MpeAHAa3HAYCHUH Y4eOHOro mpeaMera



«buonorus» coctaBuIM OCHOBY JUISl OTIPEICTICHUS TIOJX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACsIomne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpese, BOCTPeOOBAHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CHOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYEeCKOro 00pa3oBaHusl.

CrpyKTypupoBaHHE COJepKaHUs y4eOHOro MaTepualia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U 3BOJIIOLMH. B COOTBETCTBUH C 3TUM B CTPYKTYypE
yueOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepxkaTelbHble TuHuu: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckasi cucreMay, «CucteMa U MHOrooOpa3ue OpraHudeckoro Mupay, « IBOJIOIUS
YKUBOM MPUPOABD», «DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMi JKHBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUI UCIONIb30BaTh 3TU 3HAHMSI AJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIECHHH O0BEKTOB KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX TPOOIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOCHME 00YJaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, [paBWIaX, CIYXalluX OCHOBOM A  (QopMUpOBaHUS
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPAa, O METOJAaX HAay4yHOIO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMH U OCOOEHHOCTSX MHMBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHUEe Yy OOydYaroIMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O MYTSIX pa3BUTHs B OMOJIOTUM HAay4YHBIX B3IJISJIOB,
ueH U MOIX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyabTypbl, (YHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOJBI HA
OCHOBAHMH 3HAHHH U OMBITA, TOJYYSCHHBIX IPU U3yUYECHUH OMOJIOTHH;

dbopMupoBaHrue y OOydYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OHMOJIOTHMYECKHUX
3HAHUW B TPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXXKHOCTH MO3HAHUS YEJIOBEKOM KHMBOW TNPHPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM P MPOBEIEHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEIHEBHOM >XU3HU JJIS OLEHKHU
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpennero obuiero obpasoBanust «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBEHHO-HayUHBIE [TPEIMETHIY.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



YYET PABOYEHN TPOT'PAMMBI BOCIIUTAHUSA

Peanuzamus BOCIMTATENLHOTO TOTEHIMAIA YPOKOB OHMONOTHU (YPOUHOM JEATEIHHOCTH,
AyIUTOPHBIX 3aHATUH B paMKaX MAaKCHUMalbHO JIOMYCTHMMOH  y4eOHOW  HarpysKu)
NpeyCMaTpUBaeT:

MaKCHMaJIbHOE HCIIOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH CONEpIKaHUs Y4eOHOTO
Kypca 1yt GopMUPOBaHUS Y 00yUaIOIMNUXCS POCCUUCKUX TPAIUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX
U COLMOKYJIBTYPHBIX ILIEHHOCTEW, POCCHUHCKOIO HCTOPUYECKOTO CO3HAHHMS Ha OCHOBE
HMCTOPUYECKOTO IIPOCBEIICHHS; IMOJ00P COOTBETCTBYIOIIETO COJEP)KAHHMS YPOKOB, 3aJaHUU,
BCIIOMOTaTEIbHBIX MAaTePUAIOB, TPOOIIEMHBIX CUTYAIUH IJIs1 OOCYKICHMIA,

YYET IIEJIEBBIX OPUEHTUPOB PE3YJIHTATOB BOCIHUTAHUS B ONPEACICHUU BOCIUTATEIBHBIX
3a71a4 YPOKOB, 3aHATHI;

BKJIFOUYCHUE YYHMTEIIIMH B KOHCIIEKTHI (TEXHOJOTHYECKHUE KapThl) YPOKOB TEMAaTHKH B
COOTBETCTBUU C KAJICHIAPHBIM IJITAHOM BOCITUTATEIHHOU PabOTHI;

BBIOOpP METOJ/IOB, METOJUK, TEXHOJIOT'MH, OKa3bIBAIOIIUX BOCIUTATEILHOE BO3/CHCTBHE Ha
JIMYHOCTh B COOTBETCTBHMU C BOCIMUTATEJILHBIM HCAJIOM, IICIbIO W 3aJadyaMd BOCIIUTAHUS,
LEJIEBBIMU OPUEHTHUPAMHU PE3YJbTATOB BOCIUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSATENHHOCTH;

MPUBJICYCHHE BHUMaHUSI O0YYaroMIMXCs K LIEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha ypOKax
MIPEAMETOB, SBJICHUI U COOBITUM, HTHUIIMUPOBAHUE OOCYKIECHUM, BEICKa3bIBAHUN CBOETO MHEHUSI,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITHSIM, SIBJICHUSIM, JIHIIAM;

NPUMCHCHUE WHTEPAKTHBHBIX  (GopM  ydeOHOW paboThl -  HWHTCIUICKTYyaJlbHBIX,
CTUMYJIMPYIOLIUX TIO3HABATEIbHYI0 MOTHBALIMIO, WIPOBBIX METOJHUK, JHUCKYCCHM, arOIIMX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JMAajora; TpyHIoBOW paboOTHI,
KOTOpasi Y4UT CTPOUTH OTHOIIEHUS M JACWCTBOBAaTH B KOMaH/E, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIICHHUS;

noOyxJieHue O0OydJarIuXcs COoOM0JaTh HOPMBI TOBENEHHUS, MpaBuia OOIICHHS CO
CBEPCTHUKAMH H TMEJAarOTMYECKUMH pPAaOOTHHUKAMU, COOTBETCTBYIOIIME YKJIAAy UIKOJIBI,
YCTaHOBJICHHE U MOAJEPKKY 100pOKeTaTeTbHOM aTMOCc]ephl;

OpraHU3aIMI0 HACTAaBHHUYECTBA MOTHBHPOBAHHBIX W JIPYAMPOBAHHBIX OOYUAIOIIMXCS HAJl
HEYCIMEBAIOIIMMU  OJHOKJIACCHUKAaMH, B TOM 4YHCIE C OCOOBIMH 0Opa3oBaTEIbHBIMU
MOTPEOHOCTSMHU, JAIOMIET0 OOYYaAIOMIUMCS COLMATbHO 3HAYUMBIA OMBIT COTPYAHUYECTBA U
B3aMMHOU TTOMOIIIH;

WHULIMUPOBAHUE W TIOJJIEPKKY HCCIENOBATEILCKOW JEATETbHOCTH O0y4YaroIInXcs,
IUIAHUPOBAHUE U BBINOJIHEHWE  HWHAMBUIYAJIbHBIX U TPYIIIOBBIX IPOEKTOB BOCIIUTATEIHHOU
HAaIpPaBJIECHHOCTH.

INJNIAHUPYEMBIE PE3VYJBTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
«BAOJIOT USI» (BA30OBBIN YPOBEHD)

Cornacho ®I'OC COO, ycraHaBnuBalTcs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX PE3yNbTaTOB OCBOCHHUS mpeaMeTa «buoiorus» BBIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHWUE OOY4YaIOIIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYeHHUIO OHOJOTMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOS)KACHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHYCCKHUX TPAIUIMK Pa3BUTHS
OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIINXCsl pPYKOBOJICTBOBATHCS B CBOCH
JIeATEIFHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPHUCYIIMMHU CHCTEME OHMOJIOTHYECKOTO



o0pa3oBaHUs, HATMYHE YKOJIOTUIECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTABUTH IIETTU U CTPOUTH
JKM3HEHHBIE IJIaHEI.

JluyHoCTHBIE pe3ynbTaThl OCBOCHUS Mpeamera «buosiorus» AOCTUraloTCsl B €IMHCTBE
y4eOHON M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHHCKUMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMHM, IPUHSITHIMHU B
o0IecTBe MpaBWIAMH W HOPMaMH IOBEJICHUS M CIIOCOOCTBYIOT TpOIIeCCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPa3BUTHs, PA3BUTHUsSI BHYTPEHHEH MO3UIMH JTUYHOCTU, MATPUOTU3MA,
YBaXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa W CTapiieMy IMOKOJICHHUIO, B3aHMHOIO
YBOXKCHHS, OEPEe)KHOT0  OTHOIICHWUS K  KyJAbTYpHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpyKarouen cpee.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS YUeOHOTO mpeamera «buomorusy» MOMKHBI OTPaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE peaTn3alui OCHOBHBIX
HaIpaBJCHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUMU  OOydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUICKOT0 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBakKeHHWE 3aKOHa U
MIPaBOMIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U MO3HABATEIIBHBIX 33124, BEITIOJTHEHUH OMOJIOTHYCCKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YUYUThIBaTh B CBOMX JEWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pPa3HBIMU YOKIECHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
MOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CY ACHUU CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTh K TYMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTH POCCHUICKON TPaXKIAaHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpail, CBOXO
Poauny, cBOM A3BIK U KyJbTYpPY, MPOILJIOE U HACTOAIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K TPUPOTHOMY HACIICTUIO 1 MTAMSITHUKAM TIPUPOIBI, TOCTIHKCHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CITOCOOHOCTH OIIEHUBATh BKJIAJ] POCCHMCKUX YIEHBIX B CTAHOBIICHHUE U Pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAYeHUss OWOJOTHMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YEIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCThH K CIIY’KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUICKOr0 HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENSIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAUIIMSIMU Hapoa0B Poccuu;



4) 3cTeTHYEeCKOro BOCIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IIOHMMAHHE YMOLIMOHAJIBHOTO BO3ACHCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPYECKOU JIMYHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIArONMONyYus:

NOHMMAaHME U peanu3alys 310poBoro U 0e3zomacHoro odpasa *KHU3HH (30pOBOE MUTAHHUE,
COOJIIOJIEeHNE TMTMEHUYECKUX MPaBWJI U HOPM, COAJTAaHCHPOBAHHBIN PEKUM 3aHATHH M OTAbIXA,
perynsipHasi (u3nueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTU TPaBWJ HMHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
IIOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKOroJid,
HapKOTHKOB, KypeHHUSI);

6) TpyA0BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

FOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMUECKON U COLMAIbHOMN HANPaBIEHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, IJITAHUPOBATH U CAMOCTOSTENILHO BBINOJIHATh TAKYIO IESTEIbHOCTD;

MHTEpEC K Pa3IUYHbIM cepaM MpodhecCHOHAIBHONW NEATETbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BBIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K O0Opa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUH BCEU
KU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKOW KYJIbTYphl: HNPUOOpPETEHUE OIbITa IMJIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX IMOCJIEICTBUMN JJIs1 OKPYKAIOIIEN CpeJibl;

0CO3HaHME TNT00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
OpU pEIIeHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONIb30BaHHEM (cOOII0AeHNE
IpaBWJI TIOBEJEHUS B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCSIIMX Bpea OKpY’Karolled MpHpPOAHON cpene,
yMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD UX;

HaJIMYUE PaA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OINbBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJIC€HHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IPAaKTHUKE, INOTOBHOCTU K YYacTHIO B
MIPaKTHUYECKON AEATEIbHOCTH dKOJIOTHUECKONW HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHs HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHalore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBU
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenuduku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUU LIEIOCTHOTO MPEACTABICHUS 00 OKPYKaIoLIeM
MHUpe KaK O €IMHCTBE NPUPOABI, 4YelIOBeKa U OOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN M pEeIICHUH IPOOIeM COXPaHEHHs! IPUPOHOTO PABHOBECHS;



yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUMHU JUISI COBPEMEHHOW LMBMIIM3AIMU: 00ECTIeUeHUs
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOMCKA IyTEH BBIXOJA U3 III00AIBHBIX
9KOJIOTUYECKUX MPoOseM U obecrieueHus nepexoa K ycTOHuMBOMY pPa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIEJSIX HOBBIMLIEHUS 00Iei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IPaMOTHOCTH O0y4Jaroumxcs, GopMupyemMoil Ipu U3y4eHUH OHOJIOTHHY;

[IOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHMs, MCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJy4aeMble 3HAHMUS JJI aHalIW3a M OObBACHEHMs SBJICHUMN
OKpYXKAIOIIEro MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh OOOCHOBAHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAay4HbIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LICHHOCTH HAy4YHOH IEATEIBHOCTH, TOTOBHOCTh OCYILECTBIATh IMPOEKTHYIO U
HCCIIEN0BATENIBCKYIO IESITENBbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HAUMMbIE 1T (DOPMHUPOBAHHS MHUPOBO33PEHUS  OOYYAIOIMUXCA  MEKIUCIUTITHHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuKy METOJIOB IMO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, WCCIIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U JPYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCreUnBarOIINe
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh oOyuaronuxcs WCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIITIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpPCAJIbHBbIE Y4YeOHBIC IEHCTBUS B TIO3HABATEIHHOU W
COIIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3yJabTaThl OCBOCHHSI MPOrpaMMBbl CPEJHEro oOero oopazoBaHUS
JIOJKHBI OTpaXaTh:

OBjaieHUe YHHBEPCAJIbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCITOJTH30BaTh IPH OCBOCHUH 3HAHUN TTPUEMBI JJOTHYECKOTO MBIIIJIEHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMsI, KiacCUPUKAlUU, OOOOIICHHsS), PACKPHIBATH CMBICI OHOJOTHYECKHX MOHATUN
(BBIIETISATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3H C IPYTUMU MTOHSATHSIMH);

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTAaBICHHBIMU LENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHS Uil OOBSCHEHUs (AaKTOB W SIBICHUU KUBOU
IPUPOJIBI;

CTPOUTD JIOTHUYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHbBIE, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIIOYCHUS,



MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHWBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pellIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUJBI JCSITEILHOCTH [0 IOJIYYCHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHHUH YYCOHBIX M COI[HABHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTUEH, KITIOYEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBCHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIATh
TUIIOTE3Y €€ pelIeHNs, HAXOIUTh apTYMEHTHI JJIsI JIOKAa3aTelIbCTBA CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 33]1a49H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
pOQECCHOHANIBHYIO CPENY;

yMETh TEpPEeHOCUTh 3HaHWS B  TMO3HABATENbHYI0O U  MPaKTUYECKyl0  oOyactu
KU3HECATCIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJCH, IPEIJaratb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTABHTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TEKCTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOH JTHTEepaType, OMOJIOTHYECKUX CIIOBAPSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMAILMIO DPANIUYHBIX BUIOB U (PopM
MIPEJICTaBJICHHS, KPUTHYCCKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

dbopMynupoBaTh 3ampochl W TPHUMEHSATH pa3dHuYHbIE METOABI MpPH TMOUCKEe U OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MpUOOpeTaTh OMBIT HCHONIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (GOpMYy TMPEACTABICHUS OHOJOTHYECKON
uHpopmaruu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIONIb30BaTh HAYYHBIN SI3bIK B KAadeCcTBE CpEACTBAa HpH paboTe C OMOIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYecKue, GU3NYECKue U MaTeMaTHUYeCKUe 3HAKU M CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.



OsiaeHHe YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCYXJaeMOll TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI IIpe/UlaraéMoi 3ajaud, YYMTbIBaTb MHTEPECHl U
COINIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYAlHi, yMETh CMAryaTh KOH(MIUKTH U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JIOACH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pemeHny OGMoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4eHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJIMHUPOBATH
NeMcTBUSA 110 €€ OCTHXKEHUIO: COCTABIISTh IUIaH JeWCTBUH, pacupeaensaTh PO ¢ y4ETOM MHEHHH
YYaCTHUKOB, 00CYX/1aTh pe3ybTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHe 3HAaHUS Ui BBIABICHHUS NpoOJeM U HUX pELIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHONIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 337a4d B 00pa30BaTENBbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH pelIeHUs NpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKON IPYIUIIUHN B Pa3HBIX 00JACTIAX
3HAHWH, TOCTOSTHHO MOBBIIIATHL CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIaJICTh HAaBBIKAMU I1O3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPH aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYIOro 4EIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruQuyuecKkue sl yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeTLHOCTH TI0 MOJIYYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B PAa3NIUYHBIX y4EOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBS3aHHbBIX ¢ Onosorueil. B mporpamme
NPeMETHBIC PE3YNbTaThl IPEACTABICHBI 110 ToaM 00ydeHUsI.

[TpenmetHble pe3yabTaThl 0OCBOCHUS yueOHOro npenmeta «buonorus» é 10 knacce 10IAKHbI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa [T PEeUICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHSTUMN: )KU3Hb, KJIETKa,
opranusM, MeTabo113M (0OMEH BELECTB U MPEBpallleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PEmpOayKIus),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHEe TeOopuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MoJeKyJIspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (o eHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
Baguiiosa), onpesensTh rpaHUIBl KX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONYUYEHHBIX PE3Yy/IbTAaTOB, WCIIOJB30BAaHHBIX HAYYHBIX ITOHSITHIA,
TEOPHii U 3aKOHOB, YMEHHUE JIeIaTh BBIBOBI HA OCHOBAaHUU MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJENATh CYINIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
NpeBpaIeHs] YHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M DHEPreTHIECKOro OOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYATBHOTO Pa3BUTHA
opranu3ma (OHTOTEHE3);

yYMEHUE TPUMEHSTH MOJIy4YeHHbIE 3HAHUS U1 OOBSCHEHHs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHUs
0€30MIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO IMOBEJEHHUs B OKpYXalollell NpUpOAHOM cpelne, NMOHMMAHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
IPUPOONOIb30BAHNUS;



YMEHHE peIllaTh »JJIEMEHTapHbIE TEeHETHYECKHE 3aladyll Ha MOHO- W JUTHOPUIHOE
CKpEIlMBaHUE, CIEIIEHHOE HAcJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBaHUs
JUTS IPeJICKa3aHMsI HAaCJIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILICHUBAThb U HHTEPIPETUPOBATH HH(OpPMAIMIO OHMOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHbIE MaTEPHUalibl), ITUHUECKHUE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITHMCBMEHHBIE M YCTHBIE cooOuIeHus, 0000Ias
Ouonornyeckyro MHGPOPMALHMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeameTrHbIC pe3yabTaThl 0OCBOCHHS Y4eOHOTO npenmeta «bruonorus» ¢ 11 knacce nOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ M POJIM OMOJIOTMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl peIleHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHUE OMOJIOTUICCKUX TEPMUHOB M ITOHSATHIA: BHJI, TTOTTYJISIIHS,
reHo(OoHA, SBONIONMS, [BWXKYIIUE CHIBl ((aKTOpb) 9SBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, OSKOJOTUYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHHs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/aratb Owuonorndeckue Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIOIHH), 3aKOHBI i 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHud u myted spomonuu A. H. Cesepuosa, yuyeHus o
ouoctepe B. U. BepHanckoro), onpenensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¥ TPOBEAeHHE OHOJIOTHYEeCKOTro
OKCIIEPUMEHTA, BBIIBFDKCHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIICyeMBIMU
BEJIMUMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAHHH MOJYYCHHBIX PE3YIIbTATOB;

YMEHHE BBIICTAThH CYIIECTBEHHBIE MTPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISIAA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHCTBHS SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TTOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHHE TPUMEHSTH MOYYCHHBIC 3HAHUS JIJIT OOBSCHEHUS OMOJIOTUYECKHX IPOIIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUUECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeUeHuUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUs HOpPM
rPaMOTHOTO TOBEACHHUS B OKpYXKAWOIIeH MPUPOAHONW cpele, MOHMMaHWe HeoOXOIUMOCTH
UCTIOTb30BaHUS JOCTIKEHUH COBPEMEHHOM onomorumn TUISt panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYEeCKHe 33aJayd, COCTaBJISATh CXEMBI INepeHoca
BEILECTB U SHEPTUH B IKOCHCTeMax (LIEMU MUTAHUS );

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U MpaKTHUYeCKHe padOThl, COOMIOIaTh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOro
COJIepKaHUsl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIONMYJSPHBIE MaTepHallbl), pPacCMAaTPpUBaTh TJIOOAIbHBIC



HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIeHUs, 0000Imas
Ouonormyeckyro HMH(MOPMALMIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

COJIEP)KAHUE YUYEBHOI'O IIPEJIMETA «BHOJIOTUsI» (BA30BBIIl YPOBEHD)
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKHUMH H APYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUU COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

Metoap!l Mo3HaHMS KUBOM MPUPOABI (HAOIIOeHUE, YKCTIEPUMEHT, OIMCAaHNE, H3MEPEHHE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATHCTUYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass padora Ne 1. «lcnonbp3oBaHWE pa3iIMYHBIX METOAOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AHSA.

JXKusele cucrembl (6MOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonoruu. OTIMYUe >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHHM OpraHM3allUd  OHMOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XMMUYECKHE SIIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MuHepalibHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpPAJIbHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoMcTBa 0eKoB. buonornyeckue GpyHKIMU OCIIKOB.

®epMmeHThl — OHojoruyeckue karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTp,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TJIFOKO3a, prud03a U 1e30KCUprd03a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buomormueckue ¢(yHKIUU
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynknuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HCTOYHUKOB PHEPIHUH.



Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTudyeckas M mnpokapuotuueckas. OCOOCHHOCTH CTPOCHHUS
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, JKUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M ¢yHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKUA: MUTOXOHJAPUH, IIacTUAbL. [IponcxoxaeHne MUTOXOHAPUN U macTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOWABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTpP, LEHTPHOIH,
PECHUYKH, KI'yTUKH. DYHKIIMY OPraHOMIO0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sajpa: saepHas o00j0uKa, KapHoIiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, [Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuupl u cxemsl: «llepuoguyeckass TabmuIla XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Oenka», «CTpoeHue MoJekyisl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHune 3ykapruoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KiIeTKu», «CTpoeHHe pacTUTENbHOW KIETKW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD, «JIUmuas».

OO6opynoBaHue: CBETOBOW MHKPOCKOH, OOOpYyJAOBaHUE MJIsi MPOBEICHUS HAOIIOJCHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKpPOIIpenapaThl pPacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTCHHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMHUCAHHE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponpb
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3bl (orocuHTeza. Peakuuu ¢doTocuHTe3a.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Biusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJAbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAYEeHHWE XEMOCHHTE3a /I KU3HH Ha
3emue.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u



ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunrte3a. leHernyeckas wunpopmamms u JHK. Peanmmzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Drtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MicTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
OcoOeHHOCTH CTpOeHMsI M KM3HEHHOro IMKJa BUpYycoB. baktepmodaru. bonesnu pacrenwuit,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc mmmyHoneduuurta yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpUIIMsSA, peBepraza M uHTerpasza. lIpodwumakTuka
pacrpoCcTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tumbl  nuranus», «Merabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunres», «Crpoenue AHK», «Ctpoenue u
¢yHkunoHMpoBaHUE  TeHa», «CuHre3 Oenka», «leHernueckuii kon», «Bupyce,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbI 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Pemmukanmsa JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKu», Moaenb cTpykrypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM MK KieTkd. MHrepdaza m muto3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permukamms — peakuust marpuyHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckre OCHOBBI Pa3MHOXKEHHSI U UHIUBUIAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alomnTo3.

@DopMbI pa3sMHOXKEHUS OPraHU3MOB: Oecronoe U 1nojioBoe. Buspl 6ecrnonoro pa3sMHOKEeHHUS:
JIeJIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TosoBO€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meito3. Cragun Mmenosa. IIpomecchl, npoucxoadmme Ha craauax Mmeiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CnepMaTo3oup,
AHIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MXHBOTHBIX: JpOOJEHHE, TracTpyJsLus,
opranorenes. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHS.

JdemMoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
IIBETKOBBIX PAaCTCHHI», «BereraTuBHOE pa3MHOKEHHE pacTeHUNY, «JleeHne KieTku OakTepuii,
«CTpoeHHne TOJIOBBIX KIETOK», «CTpoeHHne XpoMocoMbl», «KieTouHslii Hukiy», «Pemmukanus



JHK», «Muto3», «Meio3», «IIpsimoe u HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

OO6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/bl MIIEKOIUTAIOLIET0Y,
«Sinexnerka muekonuTaromero», «Kapuokunes B kjieTkax KOpenika JIykay, MarHUTHask MOJIeIb-
ammuukanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabora Ne 3. «HabmoneHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopnast pabora Ne 4. «/3ydeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Pons nuronorun u
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1ag pocCUCKUX U 3apyOEeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeTonbl TEeHETUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHetTudeckuii). OCHOBHBIC TeHETUYECKHE OHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eInH0-00pa3us ruOpUI0B MepBoro nokosnenus. [Ipasuo
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mnore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurnbpupHoe  CKpeumimBaHHWEe. 3aKOH  HE3aBUCHUMOTO  HACJIEOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacineoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CIHEIUICGHHOMY
HacJIeJoOBaHMIO TeHoB. HapyieHue cuenieHus reHoB B pe3ynbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka mona. XpoMOCOMHOE OIpe/ieleHHe 1oja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
'omorameTHple M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue NPU3HAKOB, CHEIUIEHHBIX C
MIOJIOM.

N3menunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HAcleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuBasd. Hopma peaknuu npusnaka. KonmuuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHas, win reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
NpUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXUMHUYECKHUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelIeHHEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [T[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKEeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUCHUS] TEHETHYCCKHIX
Oose3Heil. MenuKO-TeHETHYECKOE KOHCYJIbTHPOBAaHUE. 3HAUYECHHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUI YeTOBEKa.

JdemMoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuios.



Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpunnoe ckpeunBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3aumoaeiicTBue aJliebHbIX T€HOBY, «I eHeTnYecKne KapThl pACTEHHI, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CIEIUICHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropan, «['eHeTHKa Trpynm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHUe», «/lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIBEB H OKPACKU Tena), Tepoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIIpEeHapaTaxy.

Jlaboparopuas padota Ne 6. «3yuenne MOAU(PUKAIIMOHHON U3MEHYUBOCTH, OCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «Anamu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MacCoBbI U MHIAUBUAYATbHBIM OTOOpPHI B CEIEKIIHMHU
pacteHuii u kUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUMN. ['eTepo3uc, unu rubpuanas cuna. HepoactesenHoe
CKpemuBaHue — ayTtopuauHr. OtganéHHas ruOpuguzanus U e€ ycnexu. VICKycCTBEeHHBIN
MyTareHe3 W TOJyYeHUE TMOJUILUIONAOB. JIOCTHKEHUSI CEeNeKIUM PACTEHUU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITanbl CO3JIaHH
pexombunantHoit JIHK u Tpancrenneix opranuszmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl. MO -
T€HETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl qOMaNIHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHWE M TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHUS CEJIEKIMU PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC



Tema 1. DBosronMOHHAs OHOJIOTHS.

ITpennocsuIKy BOSHUKHOBEHHUS SBOIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrnusiHue SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CupnerenscrBa 3Bosronuu. [lageoHToIOrNYECKUE: TOCIEN0BATEIBLHOCTD MOSABICHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, mepexoaHbie (opmbl. buoreorpaduyeckue: cXoacTtBo u
pasnnuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyis SMOPHUOHOB DPA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJOTMYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HeompelenE¢HHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxpoasontonus. [Tonynsanus kak equHUIA BUIA U 3BOIIOLUH.

JBmwxymme cuibl ((hakTOphl) HBOJIONUHN BUAOB B NMpHpOJE. MyTallMOHHBIA TpOILECC U
KOMOMHATUBHAs: U3MEHYMBOCTb. [lomysiionHbIe BOJIHBL U Apeiid reHoB. M3onamus u Murpanus.

EcrectBennblii oTOOp — HampaBistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. [lpuMeps! npucnocodiennit
y Opranu3mMoB. ApoMop(h03bl U UIM0-aAAII TALIUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECKoe.

Makposomtonusi. dopMbl 3BOMIONUU: (QUIETHYECKAs, TUBEPTeHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMOLNY.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas pagdaiusl.
JdemoHcTpaumuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBeprios.

TaGnuibl v cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIli TO3BOHOUHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH O0TOOPY,
«MHoroo0Opa3ue COpTOB pacTeHHi», «MHoroobpasue MopoJ KHUBOTHBIX», «llomymsauuny,
«MyTaloHHas U3MEHUUBOCTHY, «ApomMopdo3sl», «Mnuoanantamuny, «O0mas neresepamnus»,
«/IBmxyue cuibl sBosronm», «Kapra-cxema mapuipyra nyremectsust Y. Japsuna», «bopnda
3a CYIIECTBOBAHHEY, «[IpucnocoOiaeHHOCTH OpPTaHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUYECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO0B U
ceMsiH, KoJuteKuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHKE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

Buoreorpaduyeckas kapra wmwupa, KoieKius «QDOpMBI COXPAaHHOCTH HCKOMAeMbIX
KHBOTHBIX M pacTeHMit», Mojens ammiukanus «l[lepekpéct XxpoMocom», BIaKHBIE TpemapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaruu GOpMbI KPBUTHEB U OKPACKH TEIa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOONIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.



JoHayuyHble MpEACTABICHUS O 3apOXIACHUU KW3HU. HaydHble rumnoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOWOTEHHBIM CHUHTE3
OpPTraHWYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE MOATBEPKICHUE XUMUYECKOU
sBosronnu. HavanbHble aTamnsl Onosiorundeckoit sosroruu. ['unoresza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M UX HBOJIOIUSL.
PopMHUPOBAHUE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u npoTepo3oickas
apsl. [laneo3oiickas 3pa u € nmepuoibl: KeMOPUNCKHUI, OPJOBUKCKUH, CHUTYPHICKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3zolickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeOJIOTMUECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PACTHTEILHOTO U )KUBOTHOT'O MHpa. ApoMOp( 036l Y pACTCHHI U )KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHHe 3BOJIIOLMU. OCHOBHBIE CHUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBojironusi 4elnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBieHU O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/CTBa U pa3andMs 4elloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHHUE YETIOBEKA.

JBuwxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YelOBEK yMEbli,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasyMmHbld.  Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpalmoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUIHAS  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEUECKUX PAC K YCIOBUSAM CylllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinetka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeuecKre pach».

O6GopynoBanue: wmymnsixku — «[Ipoucxoxaenne dYemoBeka» (OFOCTHI  aBCTPATIONMTEKA,
MUTEKAaHTPOIa, HeAHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakKeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOopMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

[TpakTudeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUIEKIIUAX».

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKU MY3€ii).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKoJorusi Kak Hayka. 3aJadyd W pas3lelibl AKOJOTMU. MEeToabpl JKOJIOTHYECKUX
MCCIJIEOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYIIHAs,  IOYBEHHAsd,
BHYTPUOpPraHU3MEHHAs!.

Oxkonorudeckue ¢akropbl. Knaccudukamust skomormueckux (HakTopoB: aOHMOTUYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (akTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOneHns opraHu3MoB K JeHCTBUIO aOUOTUYECKUX (paKTOPOB. bruosoruueckue puTMsl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACWCTBHIA:  KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aUMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTH MOMYJISILIUY U €€ peryssiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymGoapaT, K. ®. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupoausie 30Hb1 3emian», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLIUU
uHOy30pun-Tyhenbkn», «[lumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUSY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONMYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa H IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3.  CTpykTypsl — OuoOLleHO3a:  BHJOBas,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). Ilonste 00 3kocucreMe U OHOreoleHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTBl HJKOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, PpEIYLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBI: OHOMacca,
OPOAYKIMS. OKOJOTMYECKHE MUPaMHIbL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccHus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTembl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBoCcTH dKocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Beprajackoro o 6uocdepe. ['panniisi, coctas u cTpykTypa ouochepst. XKupoe
BemecTBO M ero ¢Qynkuun. OcobeHHocTn Ouochepbl Kak TNTOOAIBHOM 3IKOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHWOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOTeHHbBIE 3MeHeHus B Onocdepe. [ modanbHbIe
9KOJIOTUUYECKHE IMTPOOIJICMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA
ycroiunBoctu Onochepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpcaMM U MX
ucnosb3oBaHue. JloCTHKEHU OMOIOTHH M OXpaHa IPUPOJIBL.

JdemMoHcTpaumuu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.



Tabmunet u cxemsbl: «[lumiessie menu», «bUOIEHO3: cOCcTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBay, «llenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«IKocucTeMa HIMPOKOIUCTBEHHOT O JIecay, « IKOCHCTEMa XBOMHOTO Jiecay, «buoiienos Bogoémay,
«Arpouenos3», «lIpumepHble aHTPONOTEHHBIE BO3JCUCTBUS Ha NPUPOLY», «Baxuelue
WMCTOYHHMKHU 3arps3HEHUs BO3AyXa W TPYHTOBBIX BO», «[louBa — BakHeHIIas cOCTaBsIOLIAs
ouocthepnr», «DakTopel gerpamauMu  1ouB», «llapHukoBbii  3pdexT», «DakTOpPbI
PaIMoaKTUBHOTO 3arps3HeHus: onocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoga B Ouocdepey,
«KpyroBopot azoTta B Ipupoae».

O6opynoBanue: Moieb-anminKanus « Tunuuneie 6Mo1eH03bI», repOapuii «PacturenbHbie
cooOuiecTBa», KoJulekuun «buoneHno3», «BpeauTenu BaKHEMIINMX CEITbCKOXO3IMCTBEHHBIX
KyJIbTYp», repOapuul M KOJUIEKIMM PACTEeHHH M JKUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTMYECKUM Tpynmnam ogHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, n300paxeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.



TEMATHUYECKOE INIAHUPOBAHUE YUYEBHOI'O IPEIMETA «BHOJIOT Usl» (BA30OBBIA YPOBEHD)

10 KJIACC
Kosn4ecTBO 4acoB, 0TBOAMMBIX HA OCBOEHHE KAKI0M DJIeKTPOHHbIE
° TeMbl
Ne Conep:xanue (uposLIe)
n/m Beero KonTpo/bHbIe IpakTHyecKue odpasoBaTesbHBIE
padoTshI padoTsbI pecypchbl
but6mmoreka [IOK
! brostorns kak nayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble CHCTEMBI U X OpraHu3aIus 1 bubnmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 8 1 bubnmnoreka [HOK
KJICTKH https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
4 JKu3HenessTeIbHOCTh KICTKH 7 1 hitps://m.edsoo.ru/7f41c292
5 Pa3MHOXeHME U MHIMBUAYAIBHOE 4 1 bu6nuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 U3MEHUYNBOCTD 8 15 bu6anoreka LIOK
OpPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubanoreka LIOK
8 Pesepsroe Bpews . . https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O 34 2 4
I[TPOT'PAMME
11 KJIACC
KoaunuyecTBO 4acoB, OTBOJAMMBIX HA OCBOEHHE KaKI0M DJIeKTPOHHBIE
Ne
u/n Conepxanue TEMbI (undposbie)
Bcero Konrpoabnsie IIpakTnyeckue o0pasoBaTeibHbIE
padoThI padoThI pecypcnl



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

bubmuoreka [JOK

! IBOMONHOHHAA GHONOTHS 9 ! https://m.edsoo.ru/7f41cc74

2 Bo3HUKHOBEHHME U pa3BUTHE KU3HU 9 05 bubmuorexa [JOK
Ha 3emIie https://m.edsoo.ru/7f41cc74

3 Opraau3Mbl ¥ OKpYXKaromas cpeaa 5 1 BH6H_H0TeKa 0K
https://m.edsoo.ru/7f41cc74

4 Coo00111eCcTBa M 3KOJIOTHYECKHUE 9 bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74

5 PezepBHOE Bpems 2 BH6JI_HOTeKa 0K
https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I1O 34 o5

[TPOTPAMME
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