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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIX0J0B K (opmupoBaHHuIO coiepxaHus ydeOHoro mpenmera «buonorus» cocraBuiu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
O0IMMX LEISIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpa3zoBanus B Poccuiickoit @eneparuu, a Takxke MOJIOKEHUS O crienuduke OuoIoruy,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CcpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpelieleHue I10
paszenaMm W TeMaM, PEKOMEHAYEMYIO IOCIEI0BAaTeIbHOCTh M3yYeHHsS Y4eOHOTrO Marepuaja c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpeJAMETHBIM H MPEIMETHBIM pe3yibTraTaMm oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX AEUCTBUN O00YYarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0o 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 xiaccel, 0a30BbIil ypOBEHb) peaqnu30BaH MPUHIUI
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHH, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJICTAaBICHUH O 3J0pOBOM 00pa3e JKM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY’Karolei
npuponHoii cpene. IloaToMy Hapsimy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUHI O CTPOCHMHU KHUBBIX CHCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOIIMX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeNeHO BHHMMAaHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 11€J1IeCO00pa3HOro MOBEIEHUS B OKpYXKarolled MpUpoAHOM cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeaMera «BbHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBHIO 00eCTieueH s YCIOBUN IS PEHICHUS
OJTHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOImero oOpa3oBaHHUsS 3aHMMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopMupoBanus (YHKIIMOHAIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro oodpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHus, coranu3anuu odyqaronmxcs. U3yuenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TPEJCTABICHUSMU U3 JPYTrUX y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOIAHON cpene, BOCTpeOOBAaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYyHOW KapTHUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENBbHBIX OCOOECHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak ouonoruyeckas cucremay, «CuctemMa ¥ MHOrooOpaszue OpraHM4ecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Heapr u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOM OPraHU3allid JKUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu M3ydeHHs ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CJIeIyIIMuX 3a1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4YHOro ITO3HaHWUI,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCe aHAIN3a JIAHHBIX O MYTAX Pa3BUTHSA B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIEr0 MUpa KUBOW MPUPOJIBI HA
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE [EHHOCTH OMOJOTHYECKUX 3HAHWN JUIsI TIOBBIIMICHUS YPOBHS SKOJIOTHYECKOM
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE MEP MPO(HIAKTUKY 3200 ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIIHEro o0IIero oOpa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIECTBEHHBIMU, TEXHHYECKUMH H JIPYTHMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTHPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktnueckass pabora Ne 1. «lcmonbp3oBaHWE pa3iIMUHBIX METOAOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Omosnornu. OTInYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpa3ue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaenb Mosekysbl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMeEpHI OenkoB. HezameHnMbIe
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0eKkoB. buonornyeckue GpyHKIMU OEITKOB.

®epMeHThl — Ouonornyeckue karaiau3aTopbl. CTpoeHHe ¢epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocts. Kodepmentsl. Butammubl.  Otranuus  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHAOB Kak
MCTOYHUKOB DHEPIUM.

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne n ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u



GyHKIIHH.
[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpUMep B3aUMOIECHCTBUS UAEH U

(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUCHHSI KICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLye MpU3HAKK KJIETOK: 3aMKHYyTas HapyxKHast
MeMOpana, mosekyibl JJHK kak renernueckmii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JYyKapHOTHYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
pokapuoThyeckoil kiueTku. Kinerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKOHN KIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHMH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa W (QyHkmuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: IIIC, anmapar 'onbmaxu, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MWUTOXOHApPUH, IIacTHAbl. IIpomcxoxneHne MUTOXOHIAPHUHA M IIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KIIETOYHBIN LIEHTpP, LEHTPHOJIH,
pEeCHUYKH, KIyTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHbIi HeHTp KieTkH. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AIPBILIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPUPOIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuubl u cxemsl: «llepuoanyeckas TaOiMIa XUMUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «buocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KieTkn», «CTpoeHue pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIeTKu», «Y TIIeBOJbD», «JIumuasn.

OO6opynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyIAOBaHUE MJIsi MPOBEIACHUS HAONIOJCHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpeNapaTax U X OMUCAHHE).

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BeImiecTB, WIH MeTa0omu3M. ACCHMWJISAIUS (TUJIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metadonusma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMAHUU MeTadoIu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
D¢ dexkTuBHOCTH hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a NSl KU3HU Ha 3emuie. Brusiaue ycnoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTE3Upylolyue OakTepuu. 3HaueHHEe XEMOCHHTE3a JUIS JKU3HU Ha
3emte.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTalbl YHEPreTUUECKOro ooMeHa. [ mukonus. bpoxkenue u
ero Buabl. KucimopopHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuyHoro cuHTe3a. [enernueckas wuHbopmanus u JIHK. Peanuzarus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
marpuunblii cuaTte3 PHK. Tpancmsamus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIIMSA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomen», «Ximoporuact», «Potocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmiukauu «Yasoenue JIHK u tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM >KU3HEHHBIH 1Mk kieTku. WuTtepdasza u muro3. I[Ipoueccsl,
npoTekaromue B uHTepdaze. Pemmukanus — peakuus marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Cragmm mutosa. IIpomecchl, mpoucxonadiiue Ha pasHBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €T0 3HAYCHHE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiio3. Cragun Meiosza. Ilponeccsl, mpoucxonsamue Ha craauax Mmeiosza. IloBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbIC M 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AHIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs —SHULEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysLus,
opranoretes. IloctamMOproHanbHOE pa3BUTHE. THUIIBI TOCTIMOPUOHAIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE



BBI3BIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacrenuid. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHHE CEMEHU, CTaAUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupe! u cxeMbl: «DOpMbI pa3MHOXKEHHUSI OPTaHU3MOBY, «/[BOHHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oakrepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMOocOoMbl», «KIIeTOUHBIA LUK,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3BUTHE», «l'ameToreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O0opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30Ubl MIEKOIUTAIOLIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHes B KJIETKax KOpeHIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadaszHoit XpoOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropusi pa3BuThs TreHeTHMKH. Poib UUTOIOTMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUiCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THOPHIOJIOrMYECKUH, LHUTOTCHETUYECKHH, MOIEKYISIpHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE MTOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCIIOb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHUS  INPU3HAKOB, YyCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHoe cKpeluBaHue. 3aKoH eIUHO-00pa3us THOpUI0B MepBoro nokojeHus. [Ipasuno
JOMUHUPOBAHUS. 3aKOH paclieuieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJENIOBAaHUS  MPU3HAKOB.
[{uToreHeTHUeCKHe OCHOBBI IUTUOPHUIHOTO CKpEIIMBAaHMS. AHATU3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETIeHUsI TEHOTUIIA OCOOU.

CuennenHoe HaciefnoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpe/ieseHHe 1oJ1a. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbe OpraHuW3Mbl. HacnmemoBaHue TPH3HAKOB, CIETUICHHBIX C
IOJIOM.

N3meHunBOCTH. BUIbI ”3MEHUMBOCTHU: HEHACIIEACTBEHHAs U HacleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapurannonHbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAM(PUKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennasi, uin reHOTHIIMYECKAsi, U3MEHUYUBOCTh. KOMOWHATHBHAS W3MEHUYUBOCTD.
Meiio3 u moIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalMoHHas
n3MeHYHBOCTh. Kiaccudukanus myTanwii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalil. MyTareHHbsie GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U MU3BMEHUYHUBOCTb.



I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHYECKUN, OUOXUMHUYECKHH, MOJIEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomomibto [1[[P-ananuza. HacnenctBennsie 3a0oneBanus
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IPepacloioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

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

Tabmuupl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IIUTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpumHoe ckpenBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l eéHeTnyecKkue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C MOJOM,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymnm KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmBanue», «HemonaHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpecT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repbapuil
«I"opox MOCEBHOW.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabora Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIpErapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyranuil y Jpo30ouibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipoliecc. 3apoKJIeHUe CeleKIuu U aoMectukamnus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOpOIa, IITaMM.

CoBpeMeHHbBIE METOJbI CENeKIIMU. MacCOBBIi U WHIANBUAYAIbHBIH OTOOPHI B CENEKIIUU
pacTeHu# U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoaCTBEHHOE CKpENIMBaHNe — MHOPUIUHT.
Uucras nwHUA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIYYEHUE MOJMUILUIONI0B. JIOCTHXKEHHUS CENIeKIMU pPACTEHH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumkenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BhICOKOMPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiemsl. MO -



FeHETUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuupel u cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
OounorexHonorun», «Kinerounsle KylbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpOBaHUE U IIEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBCHHBIE PACTCHUS.

JlabopaTopHblie U NpaKkTHYeCcKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U e&
MeCTO B OMoJOoruu. BiusHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa dBONMIONMHU. [laneoHTONOTHYECKUE: TIOCTIEA0BATEIBHOCTh TMOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBoO
U paznuuue GayH u GIop MaTEpHUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHEe: CXOJCTBA U pa3inuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIOKyle CHiIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesNE€HHAas HW3MEHYMBOCTb, OOpb0a 3a CyIlEeCTBOBAaHME,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJTOKEHUSI.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JIBuoxkyme cuiibl ((pakTopbl) 3BOJIOLNUU BUJOB B mpupoje. MyTanuMoHHbIN mpolecc u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiioHHbIE BONHBI M Jpeid reHoB. Mzomsuus u
MUTpaIusl.

EcrectBenHblii oTOOp — Hampapistomuid ¢aktop 3Bomonnu. PopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar sBoitouuu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATI TAIIUH.

Bun wu BumooOpaszoBanue. Kpurtepuum Bupa. OcHOBHbBIE (QOpPMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MaxkposBomorus. @opMbl 3BONIONUHN: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napanensHas. HeoGpaTumMocTs 3BoIOLNY.

ITpoucxoxaeHue  OT  HECNELUAIM3UPOBAHHBIX  IPEAKOB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paguanus.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBl 3a CYIIECTBOBAHUEY,
«EcrecTBenHbli  0TOOp», «MHOroOOpa3ue copToB pacteHuii»y, «MHOroodpasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy, «Juwxymme cuibsl 3Bomoonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay, «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHil», Mozaenb anmuivkanus «llepekpéct xpomMocom», BiIaKHbIE IpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipo3zodunay (HopMa,
MyTalu (GOpMBbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOJIOTUUECKOMY KPUTEPUION.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHayuHble TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BO3HUKHOBEHUS
XKHU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYEcKass 3BOJIIOLUSA. AOMOICHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHUE NPOTOKIJIETKU. [lepBble KIeTKH U uX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xku3HM Ha 3emse 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ TEpPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TEPMCKHIA.

Me3o301ickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Nepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TIeojIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
PacTUTENBHOTO M KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
pacuBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKoOro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIMS  4YeJOBEKa. AHTPOINOJOrus Kak Hayka. Pa3BuTthe mnpencraBieHUN O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl U3ydeHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopel) aHTpororeHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peusb.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UeIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



HCKOMAeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh PacHpOCTpaHEHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YeIOBEYEeCKHX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimme moam», «JpeBHue moaun», «llepsbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), reoXpoHOJoru4ecKas Tabiuia,
KosuteKus «®opMbl COXPaHHOCTH UCKONIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTueckast padota Ne 1. «3ydeHre MCKOMAEMBbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypcusi «IBOJNIOLUS OPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Okonorusi Kak Hayka. 3ajadyd M pasfeibl dKOJIOTMH. MeToasl JKOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[eicTBHE IKOJIOTUYECKUX (PAaKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  (QaxkTopel:  CBET, TeMIlepaTypa, BJIaXKHOCTb. DoTONEpUOAU3M.
[TpucnocoOeHns opraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOpPOB. bronornyeckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanusi, MyTyajlu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHMWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHUe OUOTUYECKUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiui. OCHOBHBIE IOKA3aTelnd MOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPUPOCT, MHUTrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ peryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxemsl: kaprta «[Ipupoansie 3086 3eman», «Cpebl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «l[lomynsmuu», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT



oOUTaHUY.

JlaGopatopHas padota Ne 4. «BiusiHuEe cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTraeckas padorta Ne 2. «[ToAcU€T TUIOTHOCTH MOMYIISAIUNA Pa3HBIX BUAOB PACTEHU».

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OuoLeHO3a:  BUJOBas,
NpOCTpaHCTBEHHasI, Tpoduueckas (mumieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkonoruyeckne cuctembl (dkocuctemsl). [loHsTHe 00 3KOcHCTEME W OHOTEOIeHO3E.
OyYHKIHUOHAJIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, pPEIyLICHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YpPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBI: OHoMacca,
OPOAYKIHS. DKOJIOTWYECKHE NHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
3KOCHUCTEM: YCTOMUYHUBOCTb, CaMOperyisinus, pazsurue. CyKieccusl.

[IpupoaHble 3KOCUCTEMBI. ODKOCHUCTEMBI O03€p M PEK. DKOCUCTEMA XBOHMHOTO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

buopasHoobpasue kak ¢akTop ycTOMUMBOCTH dKocucTeM. CoxpaHeHHEe OMOJIOTHYEeCcKOTro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o O6mocdepe. ['panumpl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTbl BeliecTB W OHMOTCOXMMHUYECKHE IMKJIBI AJIEMEHTOB (yryiepona, asoTa).
3oHanbHOCTH OHMocdepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHus B ouocdepe. [1odanpHbIe
HKOJIOTUUECKUE MPOOIIEMBI.

CocymecTBoBaHM€e NPUPOBI U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpa3usi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBIEHUs IPUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «llumessle nenny», «bUoreHo3: coctaB U CTpyKTypa», «llpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buoneHos
BOJIOEMA», «ArponeHo3», «lIpumepHble aHTPONOrE€HHbIE BO3JCUCTBHS HAa TPUPOLY»,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3[yXa M TPYHTOBBIX BOI», «llouBa — BakHelImas
cocTaBisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoOBbIHA 3phexT», «DPakTOpbI
PaIMOaKTUBHOTO 3arpsi3sHeHus: Onocdepr», «O0mas cTpykrypa ouocheps», «Pacrnpoctpanenue
xu3Hu B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot a3ota B mpUpoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenbHble  coobmiecTBa»,  Koiuiekuuu — «buomeno3», «BpemuTtenu — BakHEMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPAcTeHUH U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddeneparun, N300paskeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IMPCAMCTA «buomorusy BBIJACIICHBI
CIICYIOIME COCTABIIAIOIIME: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAETICHHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pe3yiabTaTbl OCBOCHUSA IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B C€AUHCTBC
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMH POCCUUCKHUMHU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, MMATPpUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHHS, OEpPEeKHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘IC6HOFO npeamMera «bnomorusy» JOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHUHCKOTO  OOIIeCTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B MPOLCCCE pcain3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakKeHHWE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH TP CO3AaHUN yqe6HBIX ITPOCKTOB,
pPEIICHUN yqe6HBIX " II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHHN OMOIOrMYECKUX OKCIICPUMCEHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6XO}II/IMOCTI) KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pa3sHbIMU Y6G)KJIGHI/I${MI/I, KYJIbTYPHBIMH LEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHHUS Y4eOHBIX,
MMO3HABATCJIBHBIX W HCCICAOBATCIBCKUX 3ada4d, YBaXUTCJIIBHOTO OTHOLICHUA K MHCHHUIO



OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUHCKOM IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoJ]ly, 4yBCTBa OTBETCTBEHHOCTH Imepesn PoauHOM, ropioctu 3a CBOH Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuuy;

[ICHHOCTHOE OTHOLICHHE K MPHUPOJHOMY HACICIUI0 W TMaMATHUKAM IPUPOIbI,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHS OMOJIOTMH B TIO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3aimuTte OredyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pOJMUTEISIM, CO3/aHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOI'O IPUHATHS LIEHHOCTEH ceMelHON *M3HU B COOTBETCTBHM C TPATULMSIMU HApOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE OTHOLICHHE K MUY, BKIIOUYasi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMaHHE YMOIIMOHAITEHOTO BO3CHCTBUS JKUBOU MPHUPOIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE NPOSBIATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
cOOJIIO/IeHHEe TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTAbIXA,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMAaHHE IEHHOCTU TPaBUJ HMHAWBHUIYAJbHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHHME MOCJEJICTBUM M HENPUATHS BPEAHBIX MPUBBIYECK (YMOTPEOJEHUS aKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0JIt00HE;

TOTOBHOCTH K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUYECKON U COLIMAIbHON HAIIPAaBIEHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIHHO  BBINOJHATH — TaKyIO
NeSITeNIbHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW JeATeTbHOCTH, YMEHHUE COBEpILATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCen



KU3HY;

7) 3K0JI0THYECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY JKHM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMbITAa IUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIEICTBUN JUIsl OKPYXKAIOLIEH CPEbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IIpaBUJI MOBEICHUS B IPUPOJIE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpPUATUE JEHCTBHUI, NPHUHOCAILIMX BpEJ OKPYKAIOLIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JICMCTBUM U NTPEAOTBPALLATD UX;

HaJU4Me Pa3BUTOTO HKOJOIMYECKOTO MBIIIIEHUS, JKOJOTMYECKOM KYJIbTYpBI, OIIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAaKTHUYECKON JEATEIbHOCTH SKOJIOTHUECKONU HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO HA JMAaJore KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOW M YNTATEIBCKON KYJIbTYphI KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMH Kak HayKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, YeJloBeKa U o00IiecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHON LMBUIIM3ALMU: 00eCreueHus
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PAllUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJIOTMYECKUX 3HAHWM B II€JIX MOBBIIICHUS OO0IIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoTHH;

NIOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHHs SBJICHUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU IEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH IIPOCKTHYIO U
HCCIIEIOBATEILCKYIO ACSITENIHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O0Opa3oBaHUIO M €aMOOOpPa30BaHUIO, K



aKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTHM B COOTBETCTBHHM C JKH3HEHHBIMH
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoorusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIE
(MexmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHUE, IPOILECC, CHCTEeMa, HAay4HbIM (aKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIEAOBAaHNUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHX), YHUBEpCAJIbHBIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00ECIeUnBaIOIINE
(dopmupoBaHne (PYHKIMOHAJIBHONW I'PAMOTHOCTH M COLIMAIBHOM KOMIIETEHLUH OOy4aroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOGHHs IMPOrpaMMbl CPEJHEro oO0Iiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAaHUM MPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHalu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMH, OOOOIIEHHs), PACKPhIBATh CMBICT OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3H C APYTMMU MOHATUSAMMU);

OTNpeNeNaTh LEeNU MAEATeNbHOCTH, 33JaBas NapaMeTpbl U KPUTEPUM MX JOCTHXKCHMS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHBIE, JETyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pacCMaTpUBAEMBIX SIBJICHUSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATHE pPadOTy B YCIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESATEeIbHOCTH, HaBbIKAMU
pasperieHust mpoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHHs MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;



UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaln, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYallMsX, B TOM YHUCIE TpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/Jaud B 0Opa30BaTEIbLHOU JEATEIHHOCTH H
KU3HEHHBIX CHUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore3y €€ pelieHusl, HaxOOuTh AapryMEHThl JUIsl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHWIN3UPOBATh IOJYYEHHBIE B XOJ€ pELICHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHDIH OIIBIT;

OCYIIIECTBJISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

yMETh TMEpPEHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMalLUU (TEKCTe yuyeOHOro mnocolus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0azax mgaHHbIX, B UMHTepHeTe), aHAIM3UPOBATh HMH(DOPMALMIO pPa3IMYHBIX BHIOB U GopM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpPEACTABIECHUS OHOJOTUUYECKOU
uH(popMaluu (cxemsl, rpaduKH, JUarpamMmbl, TaOIUIbI, PUCYHKH U JIPYTroe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH padboTe ¢ OMOIOTHYECKOMH
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKhe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABaHUS M 3allMThl WHGpOpMalUMU, HHGOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO Yy4acTBOBAaTh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHsS] OTHOCUTEJIbHO BBIMOJHEHMsI MpeJylaraeMoi 3aJayd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOILIEHMs, MOHUMATh 3HAUYEHHE COLMATbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBHSA, MOHMMATh HaMEpPEHUs
JIPYTuX JOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHIYaIbHOW pabOTHI MpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpenciATh pOJd C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)/J0ro Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 337a4l B 00pa30BATENbHOM JEATENBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIuUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEWCTBUN
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI pedekcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

IpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C O3UIMH IPYTOro YeJIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YypOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMs, YMEHUS U
CHocoOBl JIMCTBUH 10 OCBOCHMIO, WHTEPHpPETAllMd W NpPeoOpa3oBaHUIO 3HAHMA, BUIBI
JESATEIbHOCTH 1O TOJYyYEHUI0 HOBOTO 3HaHMSI U NPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJam 00yueHHUsL.

[IpenMeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIeCTB M  IpEeBpalleHUe DSHEPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHU3BEJICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JIoTMa MOJeKyJspHoi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT00Opa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacteHuil H. U.
BaswuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M MpoBeJeHHE OUOJIOTHYECKOro
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€]1aTh BBIBOJbI HA OCHOBAHMU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIE INPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U HYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IIpPEBpaIeHHs] YHEPIHUH B KIIETKE, (POTOCHHTE3a, MIACTHYECKOIO0 M IHEPreTUYecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILIOAOTBOPEHUS, PA3MHOXKECHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOJIY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHON KU3HU C LENIbI0 00ecreueHus
0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJEHHSI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH
WCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NJIs palrOHAIbHOTO
MIPUPOJOTIOIB30BAHMS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpeIIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS



JUI IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTUYEeCKUE paldoThl, cOOMIONATh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OLIEHUBaTb U HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOro
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouosornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmerHbie pe3ynabTaThl OCBOCHUS YydeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOIMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/EpP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TONYJISILINSA,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((AKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa3OBaHHME, OSKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEYLEHTHI, LIeNH MUTaH!s, SKoJoruyeckas nmupaMmuaa, ouoreoueHos, ouocgepa;

yMEHUEe Wu3/arate Ouosorndeckue Teopuu (3BojironuoHHass Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOpUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHbIX HampasieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHW3alys W TPOBEICHHE OHOJOTHYECKOTO
OKCTIEPUMEHTA, BBIJBIDKEHUE THUIOTE3bl, BBIIBICHHE 3aBUCHMOCTH MEXIy HCCIEIyeMbIMH
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBOAbI HA OCHOBAaHMHU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
MOMYJISIIAA, TMPOJYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTEOIEHO30B W HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUH
B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHUX IHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YeHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBIICHHM, JIJISI IPUHSTHS TPAKTUIESCKUX PEIICHUH B MIOBCEHEBHOM KHU3HH C TENTBI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKpYXaolleil NpUpoIHON cpene, MOHMMaHUE HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 3a/ayd, COCTaBJISATh CXEMBI IEepeHoca
BEIIIECTB M YHEPTUU B IKOCUCTEMaxX (IeNH MUTAHU);

YMEHHUE BBINOIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKUue paboThl, COONMI0OAATh MpaBuia MpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHPOBATh HWH(OPMALNIO OHOJIOTHYECKOro
COJIEpXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIE 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpUBaTh TII0OATbHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHBMEHHBIE U YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmenoBaHue pa3jiesioB U TeM u¢posBbie
Ne ni/m Y —— pasi Beero Konrpoabnbsie IIpakruuyeckue f:é p?:f oBaT e.1)11>m>1 e
padoThI padoThI pecypes
bubnuoreka [{OK
1 buornorus xax Hayka 2 0.5 https://m.edsc]i).ru/7f4lc292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 KuzuenesreabHOCTb KIETKU 6 hitps://m.e dsc?(i).ru 17£416292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnmnoreka HOK
OpraHHM3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 15 bubnmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bubnunoreka LIOK
. IBOIOIMORHAT GuoNOrus ; . https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Oprau3Ml 1 OKpyXkarouLas cpesia > . https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI 9 bubmorexa LLOK
https://m.edsoo.ru/7f41cc74
5 P BHOE BDEMS 5 bubnuoreka [IOK
C3CPBHOC BPC https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBo yacoB DJIEKTPOHHBIE NH(PPOBbIE
Ne n/m Tema ypoka B IIpakTnyeckue oOpa3oBaTe/ibHbIE
cero padoTbI pecypchl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
2 [IpaxTuueckas padora Ne 1 05 bubnnorexa [HOK
«Mcnosp30BaHne pa3IHYHbIX METOIOB IIPH ' https://m.edso0.ru/863e6122
M3Y4EHUH OMOJOTHYECKIX OOHEKTOB
3 buonornueckue cucTeMsl, IPOLECCH U UX 0 bubnnorexa [HOK
H3yUYCHUE https://m.edso0.ru/863e6564
4 XuMUYeCKui cocTaB KJIeTkH. Boga u 0 bu6mmorexa [IOK
MHUHEPaIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benxu. Coctas u cTpoeHue 0enkoB 0 https://m.eds00.ru/863e6h72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3ydyeHne KaTaIuTHYECKON aKTUBHOCTH 0.5 BH6H_HOTCKa LIOK
https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTasasbl)»
bu6mmorexa [IOK
! YreBozet. JlumHakL 0 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnenrossie kucaotsl. ATO 0 https://m.eds00.ru/863e6d5¢c
9 Hcropus u meToabl U3ydeHUs KIETKH. 0 bubnmoreka [JOK
Knerounas reopus https://m.edsoo.ru/863e6e88
10 Krerka kak nenoctHas xuBasi cicTeMa 0
11 CtpoeHue 2yKapuOTHIECKON KIIETKH. 0.5 bubnuoteka [JOK



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/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JlaGopaTtopHas padora Ne 2 «/3yuenue
CTPOCHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB M OaKTEpU 1101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpemnapaTax u ux

https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢

OTIICAaHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB Wi METa00IU3M 0 https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 dotocuHTe3. XEMOCHHTE3 0 https://m.eds00.ru/86367c98
. bubmuorexa [JOK
14 DHepreTuHeckuii oomen 0 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LUK KIeTKU. [lenenue
5| o M ebepmecpior Yo b5 Do LK
A ' https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MUKpOTIperiapaTax
16 buocunres 6enka. Peakuus MaTpuuHOro 0 bubnuoreka [IOK
CHHTE3a https://m.edsoo0.ru/863e796e
bu6mmoreka [IOK
17 Tpancsius — OnocuHTe3 OeNKa 0 https://m.eds00.ru/863e796e
bu6mmoreka [JOK
18 Hexnerounsie popmbl )KU3HU — BUPYCHI 0 hitps://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 Meiios 0 https://m.edso0.ru/863e7f4a
OO6pa3oBanue U Pa3BUTHE MOJOBBIX KJIETOK.
21 OmnogorBopenue. Jlaboparopnas pabota 05 bubnmoreka [JOK
Ne 4 «M3yuenue CTpOCHHUS MOJOBBIX KJIETOK ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHKPOTIPETIapaTax»
22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubnumoreka [IOK



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/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e8436

23 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U 0 bu6mmoreka [IOK
HM3MEHUYHUBOCTH https://m.edso0.ru/863e86f2

o4 3aKOHOMEPHOCTU HACIEAOBaHUS 0 bubnmoreka [JOK
PHU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE https://m.edso0.ru/863e8878

o5 JluruOpugHoe CKpeImuBaHue. 3aKoH 0 bu6mmoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBAHUS IPH3HAKOB https://m.edso0.ru/863e89a4
CuemieHHOE HACJIeI0BaHHUE MTPU3HAKOB.

26 emen WO o 05 Buaoterca LIOK

https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30PUITBI
Ha TOTOBBIX MHUKpOIIperiapaTax»

27 I'eneTuka noma. HacnemoBanvue npu3HaKkoB, 0 bu6mmoreka [IOK
CIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
NsmenuuBocts. HeHaciaencrBeHHast
n3MeHuuBoCTh. JlabopaTopHas pabora Ne

28 6. N3yuenne MmoauuKamoOHHON 05 bubnuoteka [JOK
U3MEHYHBOCTH, TOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapUALIMOHHOTO Psifia U BApUAIIMOHHON
KpHUBOW»

HacnencrBenHass H3AMEHUNBOCTb.

29 Jlaboparopnas padota Ne 7. «AHanu3 05 bubnuotexa [JOK
MYTalUi y 1po30(HIIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenapaTax»

bu6mmoreka [IOK

30 T'eneruia uenosexa 0 https://m.edso00.ru/863e8d78
PezepHblil ypok. O6001I€HNE 110 TEME

31 «HacneacTBeHHOCTh U U3BMEHYHUBOCTD 0
OpPTaHU3MOB»

32 Cenekius KaK HayKa u MPOIECcC 0 bubmorexa OK

https://m.edso0.ru/863e9214

33 Metoabl U JOCTUKEHUSI CENEKIINU 0 bubnmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

paCTeHI/Iﬁ N ) KMBOTHBIX

https://m.edso0.ru/863e9214

34

buotexnonorusa xak OTpaciib IIPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema YpoKka Beero Ko]—[Tpo,]n,]-[],[e HpaKTl/l‘lGCKI/Ie OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypchl
1 DBOJTIONHS U METOJIbI €€ U3ydeHUS 0 0 ﬁgg;?/ﬁee%asi?,ﬁ/%%ame
2 Hcropus pa3Butus npeacTaBicHUit o0 0 0 bubnnoreka [JOK
3BOJIIOLIUH https://m.eds00.ru/863e9570
3 MitkpooBOOLLIS 0 0 ntipsim edsop.n/B63e0c1e
[Momynsamust Kak 3JIeMEHTapHas eTUHUIA
4 BHJIa 1 3BoronMU. JlabopaTtopHas pabora 0 05 bubnnoreka [JOK
Ne 1 «CpaBHeHuUE BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 0 0 bubnuoreka [IOK
(baKTOpkI) IBOITOIHH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBenHbIi 0TOOp M €10 (hOopMBI 0 0 https://m.eds0o.ru/863e9ed0
Pe3ynpTaThl 3BONIIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bup00o0Opa3oBanue. JlabopatopHas padora 0 05 bubnuoreka [IOK
Ne 2 «Onucanue npucmocoOICHHOCTH ' https://m.edso0.ru/863e9fde
OpraHusMa H €€ OTHOCUTEIHHOTO
XapakTepay
8 Hamnpanenus u nytu Makpo3BOJIIOLIMHI 0 0 bubmorexa [IOK
P T P t https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN 0 0
10 Ucrtopus xu3Hn Ha 3emiie U METOBI €€ 0 0
M3YyYCHUS
11 I'mnoressl NPOUCXOKACHUS KU3HU HA 0 0 bubnuoreka [IOK

3emie

https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U

bu6mmoreka [IOK

12 nepuoaam 0 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PacCTUTEIBHOTO U KUBOTHOTO MUpA. Bubmorexa [IOK
13 [TpakTuyeckas padora Ne | <<I/I327116HI/I€ 0.5 https://m.eds00.ru/863ea8hc
HCKOIMAEMbIX OCTAaTKOB PaCTEHU U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpemeHHas cucTemMa OpraHu4ecKoro 0 bubnnorexa [HOK
MHpa https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) 0 hitps://m.eds0o.ru/863eac2c
16 JBwxyme cuibl ((haKTophI) 0 bubnnorexa [HOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU 3BOJIIOLUU YEJIOBEKA 0
UenoBeyeckue pacsl U MPUPOTHBIE bubnuotexa [JOK
18 0 )
aJanTaly YeJI0BeKa https://m.edso0.ru/863eaea?
PezepHblil ypok. O60011eHuE 110 TEME
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 0
3emiie»
20 DKoJ0rus Kak HayKa 0
21 Cpenpbl OOUTaHUS U HKOJIOTHYECKHE 0 bubnmnoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abunornueckue paxtopsl. JlaboparopHas
paborta Ne 3. «Mopdomornyeckue
99 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnmoreka [JOK
oburanusy». Jlaboparopuas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BrnusiHUE cBETa HAa POCT U pa3BUTHE
YEpPEHKOB KOJIEYyCa»
bu6mmorexa [IOK
23 broritieckie (axTops 0 https://m eds00.ru/863eh348
o4 DKOJOTUYECKHIE XapaKTEPUCTUKU 05

nonyssinud. [Ipaktudeckast padorta Ne 2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«[Toacu€T MIOTHOCTH MOMYJISILMI pa3HbIX
BUJIOB PACTEHUI»

25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 0 ﬁggg:?/(;r?e%as(i(.)rﬁl%%b 164
Dxonorudeckue cucteMbl. OCHOBHbBIE

2% MOKA3aTeJIM YKOCUCTEMBI. DKOJOTHIECKUE 1 0 bubmuorexa [JOK
nupaMuabl. CBOHCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

27 [TpupoaHbIE SKOCHCTEMBI 1 0

28 AHTpPOIIOreHHbIE IKOCUCTEMBI 1 0

29 buocdepa — rinobanpHas s3KOcHCcTEMA 1 0 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e

30 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16

31 YenoeuecTBO B 6rochepe 3emnn 1 0

32 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnmnoreka [JOK
YeJI0BEeYeCcTBa https://m.edsoo.ru/863ebale

bubnuoteka [JOK

33 BIIP . 0 https://m.edsg).ru/863eb46a

34 PezepHblil ypok. O600111€HUE TEMBbI 1 0
«Co00111ecTBa ¥ 9KOJIOTUIYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb46a

32

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
e buonorus, 11 kacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue
/Tlon pen. [Naceunuka B.B., Akuroneproe o0miecTBo «M31arenbcTBo
«Ipocsemienne»

buonorus. [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pex. [Taceunuka

B.B. 10 xnacc. AkunonepHoe o6miectBo «M3marenbctBo «IIpocBemennes

METOAUYECKHUE MATEPUAJIBI 1IJISA YUUTEJIA

1.buonorus. Pabouune nporpammel. [Ipeamernas muaus «/Iunaus xu3an». 10—11 kmaccsr :
y4ae0. mocobue a1t 00meo0pa3oBar. OpraHu3aIyii :

0a3oBbIiii ypoBeHs / B. B. ITaceunuk, I'. I'. llIBenos, T. M. Epumona. —

2-e m31. — M. : [IpocBemenue, 2021. — 64 ¢. — ISBN 978-5-09-078400-9.

2. buonorus. 10—11 kmaccel. ba3osrit ypoens. [loypounbie pa3paboTku.: y4ued. mocodue
it obmeoopaszosar. opranm3anwii / B. B. [Naceunuk, I'. T'. IlIserio, T. M. E¢pumoa. — 2-
e u3f., crep. — Mockaa : [IpocBemenue, 2023. — 230 c¢. — (JIuHus xU3HM).
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET
1. http://www.mgsun.ru/articles/articlel.htm

2. IMoptan gucranimonnoro ooyuenwus (http://do2.rcokoit.ru)

3. Poccwmiickas snektponHas mkosa. https://resh.edu.ru/

4. Google Kiacc — 6ecruiaTHblit BeO-cepBHC

5. Sxmacc https://www.yaklass.ru/.

6. [TopTtan moAroToBKH 00y4arOIMKXCS K TOCYJapCTBEHHOI UTOTOBOI artecTanuu “Pemry
EI'D” (https://ege.sdamgia.ru/), “Pemry OI'D” (https://oge.sdamgia.ru/)

7. Undopypoxk https://infourok.ru/



https://infourok.ru/

