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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke nporpaMmbl IO OUOJIOTUU TEOPETHYECKYIO OCHOBY JJISl ONIPEACIICHHS MOAX0/10B K (POPMUPOBAHUIO COJIEPIKAHUS yUeOHOTO
npeameta «buosorus» coctaBuian: kKoHuentyairbHbie monoxeHus PI'OC COO o B3anMo00yCIOBICHHOCTH IIEJIeH, COIepKaHuUs, Pe3yJIbTaTOB
o0y4eHus U TpeOOBaHM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, OJIOXKEHHUS 00 OOIIMX LENAX U MPUHITUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeiHero odiero oopasosanus B Poccuiickoit denepannu, a Takke Moj0kKeHUs 0 criennduke Ononoruu, e€ 3HaueHUU B
MO3HAHUU JKUBOM MPUPOIBI M 00ECTICUeHUH CYIIECTBOBAHMS YeloBeyeckoro odmectBa. CoraacHO Ha3BaHHBIM MOJIOKEHHSIM, OIIPEIeIICHBI
OCHOBHBIE (DYHKLIMU IPOrpaMMBI 110 OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uosIOruM AT MPEACTaBICHHUE O LENAX, 00 00IIel cTpaTeruy 00ydeHHsl, BOCTIUTAHHUS U PAa3BUTHUS 00YJaIOUXCs
cpeacTBamMu yueOHOTo npeamera «buonorusy, onpenensier 00si3aTellbHOe MPEAMETHOE COIepKaHKe, ero CTPYKTYpY, pacipeielieHue Mo pa3zaeiam
U TeMaM, PEKOMEHIYEMYIO MOCIIEeI0BATEIbHOCTD U3YUEHHs YUeOHOTO MaTeprasa ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKH 00pa30BaTEeNIbHOTO MPoIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaroIINXCS.

B mporpamme o 6MOIOTHN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM JINYHOCTHBIM, METAIIPEIMETHBIM U TIPEAMETHBIM
pe3ynbratam o0ydeHus: B GOpMHUPOBAHUM OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIHHON ACSITENFHOCTH/YU€OHBIX AeUCTBUN 00yUaIOIUXCs 110
OCBOCHHUIO COJICPKAHUS OMOIOTUYECKOTO 00pa30BaHMUS.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YpPOBEHb) peaqTu30BaH MPUHIUI IPEEMCTBEHHOCTH B U3YUYE€HUU OHOJIOTHH,
Onaronaps 4emy B HEl POCMaTpPUBAETCS HAPABICHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHPOBAHNEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTALIUN JTUUYHOCTH, IKOJIOTUYECKOTO MBIILICHUS, MPEACTaBICHUN O 3I0POBOM 00pa3e KHU3HU U OEpeKHBIM
OTHOIIIEHUEM K OKpYyKaroliei nmpupoaHoit cpeze. [loaTomy Hapsiay ¢ u3ydeHreM o0IIeONOI0THYECKUX TEOPUH, a TAaK)Ke 3HAHUIN O CTPOCHUU
KHMBBIX CUCTEM Pa3HOTO paHra U CyIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MIPOLIECCOB B IPOrpaMMe Mo OMOJIOrUH yJeIeHO BHUMaHNe
MCTIOJIH30BAHUIO TIOTYYCHHBIX 3HAHUH B IIOBCETHEBHOMN JKU3HHU JJISl PEIICHUS PUKITIATHBIX 3a/1a9, B TOM YHCIIE: MPO(HUIAKTHKHN HACIEICTBEHHBIX
3a00JIeBaHUI YeI0BeKa, MEJJMKO-TeHETHUYECKOT0 KOHCYIbTUPOBAHUS, 000CHOBAHHSI SKOJIOTHYECKHU 11eJ1eCO00pa3HOTro MOBEACHUS B OKpYXKarolen
MIPUPOTHOM CcpeJie, aHAIHM3a BIUSHHS X03IWCTBEHHOM IEATETFHOCTH YeJIOBeKa Ha COCTOSHUE MTPUPOTHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
YcuneHnre BHUMaHUA K MIPUKIIAJIHOM HAapaBIeHHOCTH y4eOHOro npeamera «bruosnorus» npoauKTOBaHO HEOOX0IMMOCTBIO 00eCTIeYeHUs YCIOBUI
JUIS peIlieHusl OJTHOM U3 aKTyalbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpast peanonaraeT popMupoBaHUE y 00 ydarouXcs
CIOCOOHOCTH aJaNTUPOBAThCS K N3MEHEHHSIM JJMHAMUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeiHero ooiero oopa3oBanus 3aHUMAET BaxkHOe MecTo. OHa obOecrieunBaeT popMUpOBaHUE Yy 00YUAIOIIUXCS
NPEJCTaBICHUN O HAYYHOH KapTHHE MUPA, pacIIupseT 1 000011aeT 3HaHU O )KUBOW NPUPOAE, €€ OTIMUUTENIFHBIX IPU3HAKaX — YPOBHEBON
OpTaHU3aINH U SBOJIOIHHU, CO3aET YCIOBUS JIJIS: TIO3HAHMSI 3aKOHOB KUBOW TPUPO/IBI, (hopMUpoBaHHs (QYHKIIMOHATEHON TPAMOTHOCTH, HABBIKOB
3JI0pPOBOT0 M 6€3011aCHOTr0 00paza )KU3HU, IKOJIOTMUYECKOT'O MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHne OUOIOTHsI UMEET TaKXkKe JIJIsl pElIeHHs] BOCIUTATENbHBIX U Pa3BUBAIOIIMX 3314 CPEeIHETr0 00IIero oopa3oBaHus,
colpanu3anuy ooydaronmxcs. M3ydenue 6uonoruu odecrneynBaeT yciaoBUs A1l POPMHUPOBAHUS MHTEIJICKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAIIMOHHBIX HABBIKOB, SCTETUYECKOI KYIBTYpHI, CIIOCOOCTBYET HHTETPAIlMA OMOJIOTUIECKUX 3HAHUH C MPECTABICHUSIMA U3 JIPYTHX



y4eOHBIX IPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMUH 1 reorpadun. HazBaHHbIE MONOKEHHSI O TIPpeJHA3HAYCHUH yueOHOTro penmMeTa «buomorusy
COCTaBUJIM OCHOBY JJIsl OTIPEJIEJICHUS MTOIX0I0B K OTOOPY U CTPYKTYPUPOBAHMIO €T0 COAEPIKAHMUS, ITPEJICTABICHHOIO B IpOrpaMMme Mo OHOJIOTHH.

OT160p conepkanust yaueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH € TIO3ULUHN KYIbTYPOCOOOPAa3HOTO MOAX0/1a, B
COOTBETCTBHH C KOTOPHIM 00y4Jaromuecs JOHKHbBI OCBOUTh 3HAHUS M YMEHUS, 3HAaUUMBbIe 1151 (POpMUPOBaHUSI 001IEH KYJIbTYphl, ONpPEIesonne
aJICKBATHOE TIOBE/ICHNE YETIOBEKA B OKPYKAOIIIEH TPUPOTHON cpesie, BOCTPEOOBAHHEIC B IIOBCEAHEBHOM KU3HU U MPAKTUICCKON JEATEIEHOCTH.
Oco0oe MecTo B 3TOM cucTeMe 3HAHUI 3aHUMAIOT 3JIEMEHTHI COJIEPXKAHUS, KOTOPbIE CITy>KaT OCHOBOM AJisi (hOpMUPOBAHUSI IIPEJICTABICHU O
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MHUPA M [ICHHOCTHBIX OPHEHTAIUSAX JIUYHOCTH, CIIOCOOCTBYIONIUX T'yMaHHU3AINHA OUOJIOTHYECKOTO
oOpa3oBaHus.

CtpyKTypHpoOBaHUE COACPKaHUs YIeOHOr0 MaTepuasa B IporpaMme Mo OMOJIOTHMH OCYIIECTBICHO ¢ YUETOM MIPUOPUTETHOTO 3HAUCHHUS
3HaHUN 00 OTIUYUTETHHBIX 0OCOOEHHOCTSX YKMBOW IPUPOJIBI, O €€ YPOBHEBOM OpraHU3alluy U SBOTIOINH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yaeOHOro npeamera «bruoorus BeIICIICHBI CISAYIONIUE CoAepKaTeIIbHbIC TUHUH: «broorust kak Hayka. MeTOo/IbI HAYIHOTO MTO3HAHUS,
«Kierka kak Ouonoruueckas cuctema», «Opranusm kak Ouojoruueckas cucremay, «Cucrema 1 MHOrooOpasue OpraHu4eckoro Mupay,
«IBOJIOIUSA KUBOU MIPUPOBI», «IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenb uzydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIaIeHHE 00yYalOIIMMUCS 3HAHUSMU O CTPYKTYPHO-
(YHKIIMOHATTLHOW OpTaHW3aIH KUBBIX CHCTEM PAa3HOTO paHTa U MPHOOpEeTEHNE YMEHUH MCIIOIh30BaTh 3TH 3HAHUS JIJISI TPAMOTHBIX JCHCTBHH B
OTHOIICHUU 00BEKTOB KUBOW MIPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHue e u3ydeHus yaeOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE 00ecIieUrBacTCs PEIICHUEM CIICTYIOIINX 3a1au:

OCBOEHHE 00YUAIOLTUMUCS CUCTEMbI 3HAaHUI 0 OMOJIOrMUECKUX TEOPHSIX, YUCHHIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MIPaBHiIaX,
CITyXaIIuX OCHOBOU i1 (GOPMUPOBAHUS ITPEICTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MUPa, O METO/1aX HAYYHOTO IMO3HAHUS, CTPOCHUH,
MHOT000Pa3uu U OCOOEHHOCTSX JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliH, BBIJAIOUINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIEIOBAHUSAX B
OouoJoruy;

dbopMupoBaHUe y 00YJarOMIUXCS O3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IIPOIECCE aHAIHN3a IaHHBIX O
MyTSIX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISAIOB, UCH U MOIX0I0B K U3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBJIEHUE Y 00yUaroluxcst 001Iel KyIbTyphl, QYHKIIMOHATEHON IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHITH U OLICHUBATH SIBICHUS
OKPY’KaIOIIEer0 MUPA KUBOW MIPUPOJIbI HA OCHOBAHWUHW 3HAHHUU U OTBITA, MOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHUe y 00YJAIOMIUXCS YMEHUHN WILTIOCTPUPOBATh 3HAUEHUE OMOIOTUYECKUX 3HAHUH B MPAKTUIECKON AESITENFHOCTH YeIIOBEKa,
Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUM U arpOOHOTEXHOJIOTHH;

BOCTIUTaHUE YOEKAEHHOCTH B BO3MOXXHOCTH TTO3HAHUSI YEIOBEKOM KMBOU TIPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEM,
COOJTIOJICHUSI STUYECKUX HOPM MPHU MTPOBEACHUN OMOJIOTHYECKUX MCCIICTOBAHMIM;

OCO3HaHUE [IEHHOCTU OMOJIOTMUYECKUX 3HAHU JIJIsI TIOBBIIIEHUS YPOBHS 3KOJOTUYECKON KYNIBTYPHI, 17151 JOPMUPOBAHUS HAYYHOTO
MUPOBO33PEHHS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHUHM U YMEHUI B TTOBCETHEBHOM JKU3HU ISl OIEHKU MOCIEACTBHIA CBOCH JIEATEIHHOCTH 1O OTHOIICHHUIO K
OKpY KaloIen cpesie, COOCTBEHHOMY 37I0pPOBbI0, 000OCHOBAHHE M COOTIOJICHUE MeEP MPODUIAKTUKHU 3a00JICBaHUIA.



B cucreme cpennero obmero oopazoBanus «buonorus», nzydaemasi Ha 6a30BOM ypOBHeE, SIBJISIETCS 0053aTEIbHBIM y4eOHBIM IPEMETOM,
BXOJSAIIMM B COCTaB IPEeIMETHOH 001acTi «EcTecTBeHHO-HaY4HBIE IPEIMETHI».

st u3ydenust Onosoruv Ha 6a30BOM YpOBHE CpeliHero o0miero oopasoBanus oTBoautcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Heenmo).

BocnuraTtenbHbIii MOTEHIHAT YPOKA B PaMKax MOAYJS «YPOYHasi JeATeJbLHOCTBY», MporpamMmmbl «Bocnutanusi» Ha ypokax ouosoruu 10,11
KJACCOB  BKJKOYAeT cjelyloLlue BO3MOXKHOCTHU: JIcnoip30BaHHE BOCHMTATEIbHBIX BO3MOXHOCTEH IIPEIMETHOIO COJEpKaHMA uepe3 IMondop
COOTBETCTBYIOILIEr0 MaTepuana Juis oOCYXKIeHHs B Kiacce. YCTaHOBJCHHE JIOBEPHUTENBHBIX OTHOWICHWH. BocmuTanue mHTEpeca K y4YEHHIO, TIPOLECCY
[O3HAHUs, CO3[aHME M MOJJAEpKaHWE WHTepeca M aKTUBU3ALMU II03HABATENbHOW aAeATeNpHOCTH . POopMHUpOBaHME YMEHMH M HaBBIKOB OpPraHU3ALMH
o0yJarommmMHucs cBoeil aesirenbHocTd. Bocnntanne KynbTypsl o0menus . PopMupoBaHUE U Pa3BUTUE OLICHOUHBIX yMEHHUH .BocnuTanue ryMaHHOCTH.

[TpuBneys BHUMaHKE 00YyJaIOIIMXCSI K 00CYKIaeMOl Ha ypoke HH(GOpMaluH . AKTHBH3AIHUS [T03HABATEIILHON NESTEILHOCTH Yepe3 UCTI0Nb30BaHHE
3aHUMATENBHBIX DIIEMEHTOB, UCTOPUH U3 KU3HU COBPEMEHHHUKOB, TPOOJIEMHOTO BOIIPOCa .



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMH HayKaMu, Quiiocodueit, STUKOH,
ACTETUKON U mpaBoM. Posb Guosnoruu B oOpMUPOBAHUN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CucteMa OMOJIOTHYECKUX HayK.

MeTo/ 161 TO3HAHUS )KUBOM IPUPOIEI (HAOII0IEHUE, SKCIIEPUMEHT, OMKCAaHKe, U3MEPEeHHE, KJIacCU(PHUKAIUs, MOJIEIMPOBaHHE,
cratucTuyeckas 00paboTka JaHHBIX).

JdemMoHcTpaumMu:

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

Tabmu1e! U cxeMbl: «MeToIbI TO3HAHUS KUBOW PUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

[TpakTuueckast pabota Ne 1. «Vcrionp30BaHUE pa3TUYHBIX METO/IOB IIPU M3YUYEHUU OMOJIOTHYECKUX O0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

JKuBble cucteMbl (OHOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouoaoruu. OTanure )KUBBIX CUCTEM OT HEOPraHUYECKOM MPUPO/IBL.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHHU OPraHU3aIMA OMOCUCTEM: MOJICKYJIAPHBIHN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BOM, SKOCUCTEMHBIH (0MOTreo1eHOTHYECKH i), OrochepHbIit.

JdemoHcTpaumuu:

TaGnuubl 1 cxembl: «OCHOBHbIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.

O6opynoBanue: mojaenb Mosekybl JJTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KIETKU. XMMHUYECKHE JIEMEHThI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHThI. Bosia 1 MuHepanbHbIe BELECTBa.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lognepkanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI 6enkoB. HezameHnmble 1 3aMEeHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIN COCTaB. YPOBHM CTPYKTYpPbI O€IKOBOM MOJIEKYIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASL CTPYKTYpA).
XuMHuueckue cBoicTBa 6enkoB. buonorndeckue GyHKINM OEITKOB.

®depMeHThI — OuoJoruueckue karaiauzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cneunuyHocts. KopepmeHTs!.
Burtamunbl. Otinnuns GepMEeHTOB OT HEOPraHMUYECKUX KaTalln3aToOpOB.

YrneBoabl: MOHOCaxapuabl (TJIIOK03a, pud03a U 1e30KCHpr003a), AucaxapHbl (caxapo3a, JaKTo3a) U Moyrcaxapusl (Kpaxmal, IIMKOTeH,
netono3a). buonoruueckue GyHKIUU yriieBOAOB.

Jlunuasl: TpUraMnepusl, pochonunuasl, crepousl. ['uapodunbHo-ruapodoOHbIe cBoMicTBa. buonornyeckue GyHKINN JIUTHIOB.
CpaBHeHUE YIIeBO/I0B, OEIKOB U JIMIIUJOB KaK UICTOYHUKOB YHEPIHH.



Hyxneunossie kuciotsl: IHK nu PHK. Hykneotuasl — MoHOMEpBI HyKJIeHHOBBIX KucioT. Ctpoenue u Gpynkiun JJHK. Ctpoenue u
¢byakuun PHK. Buast PHK. AT®: crpoenue u hyHKINH.

[lutonorus — Hayka o kieTke. Kinerounas Teopust — mpuMep B3aMMOACHCTBHS UK U (PaKTOB B HAYYHOM IMO3HAHUH. METOIbI H3y4eHUs
KJIETKH.

Knerka kak nenoctHas xxuBas cucrema. O0mue npu3Haky KJIETOK: 3aMKHYTast HapykHasi MeMmOpana, moniekynsl JIHK kak renernyeckuii
amnmapar, cucreMa CHHTe3a Oeka.

THIBI KJIETOK: yKapHOTHYECKasi M MPOoKaproTHuecKas. OCOOEHHOCTH CTPOCHHUS MTPOKAPHOTHUECKON KiIeTku. Kierounas creHka OakTepuid.
Ctpoenue 2ykapuoTHdecKoi KieTki. OCHOBHBIC OTJIMYHUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOYHAS CTEHKA, TITUKOKAIMKC, uX QyHKiun. [Inasmarudeckas memOpana, e€ CBOWCTBA U
¢byukun. Huronnasma u e€ opranouisl. OqHnomemOpannbie opranonas! kinetku: II1C, anmapat [onbmxu, au3zocomsl. [TomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHIPUH, TutacTubl. [Iponcxoxaenue Mmuroxonapuil 1 mactua. Buael miactun. HememOpanHble OpraHouibl KIETKU:
pUOOCOMBI, KIIETOUYHBIHN IIEHTP, LIEHTPUOIHN, PECHUUKH, KTI'YTUKU. DYHKIIUU OPTaHOUI0B KIETKU. BKitoueHus.

SAnpo — peryasTopHbIi LeHTp KieTku. CTpoeHue siipa: saepHas 000I04Ka, KaproIuia3Ma, XpOMaThH, SIPHIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsl: «Pacrpenenenre XUMHYECKUX 3JIEMEHTOB B HEXKUBOM IIPUPOAEY», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOU
MIPUPOJIEN.

Ta6muipl u cxemsl: «llepuonnueckast TabaUIIa XUMUYECKUX JIEMEHTOBY, «CTpOCHHE MOJIEKYIIBI BOABDY, «brocuntes 6enkay, «CTpoeHue
MoJIeKyJIbl 6enkay, «Ctpoenue pepmentay, «Hykiennossie kuciotsl. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHHe 3yKaprHOTHUECKOM
KJIeTKn», «CTpoeHue ;KUBOTHOM KIIeTKW», «CTpOeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKApUOTHUECKON KIETKNY, «CTpoeHHe sipa
KIIETKW», «YTIEBOJBIY, «JIunuas.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBAaHUE I TPOBEICHUS HAOIIOCHUM, N3MEPEHUIl, SKCIIEPUMEHTOB, MUKPOIIpEnapaThl
PacTUTENBHBIX, KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpPe aMUIIa3bl MU KaTajias3bl)».

JlaGopaTtopHnas pabota Ne 2. «3ydyeHue cTpoeHus KJIETOK pacTEHUH, )KUBOTHBIX M OAKTEPHI 110 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpEInaparax 1 UX OMUCAHUE.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BemecTB, WK METa00IN3M. ACCUMMIISAIMS (TUIACTHYECKUI 0OMEH) U AUCCUMUIIALMS (SHEPTeTHUECKU OOMEH) — JIB€ CTOPOHBI
€IMHOTr0 Iporecca MeTaboau3Ma. Poiib 3aKOHOB cOXpaHEHUs BEIIECTB U YHEPTHH B TOHUMAaHUU MeTa0oInu3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIiA. Poib hpepMeHTOB B 00MEHE BEIIECTB U MPEBPAIIEHUN SHEPTUH B KIIETKE.



®otocunTe3. CBeroBast U TeMHOBast (pa3bl porocunTesa. Peakuuu Gorocunresa. IpdhekTuBHOCTH poTOoCHHTE3a. 3HaAYeHHE (POTOCHHTE3A
JUIA KU3HU Ha 3emuie. Binusinue ycnoBuii cpenibl Ha (GOTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UPYIOIIME OaKTepuy. 3HaU€HUE XEMOCUHTE3a U1 )KU3HU Ha 3eMJle.

DHepreTudeckuii oOMeH B KiieTke. Paciienienue BemecTs, BbIICICHUE U aKKYMYJIUPOBAHNUE YHEPTHH B KIIETKE. DTarbl JHEPreTUYECKOTO
obmena. I mukonms. Bpoxenue u ero Buabl. KucnopoaHoe okucienue, win KiIeTodHoe Apixanue. OkuciaurenbHoe GpochopuiimpoBaHue.

O} heKTHBHOCTH YIHEPTETHIECKOTO OOMEHA.

Peakmun matpuanoro cunresa. ['enerndeckas nadopmarnus u JJHK. Peanuzanus renerrndeckoit mapopmaniu B kietke. [ eHeTnaeckuit
KOJIl ¥ ero cBoicTBa. Tpanckpuniusa — MmaTpuanbiii cuaTe3 PHK. Tpancnsauust — 6uocunTe3 O6enka. Itanbl Tpancisauuud. KogupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexknerounsie hopmsl )xu3Hu — BUpYCHI. cTopus otkpeiThs Bupycos (/1. . iBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO UK
BUpYycoB. bakrepuodaru. bone3nu pacreHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaeéMble BUpycaMu. Bupyc unmmyHnonepunura yenoseka (BUY) —
Bo30ynutens CIIM/la. O6paTHas TpaHCKpUMIIMS, peBepTa3a u unterpasa. [Ipodunaktuka pacnpocTpaHeHusi BAPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpaumMu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmune! 1 cxeMbl: «TUIBI TUTaHUSAY, «MeTabonu3m», «MUTOXOHAPHUS», « IHEPTrETHICCKH 00MEHY, «XItoporuiact», «POTOCHHTE3,
«Ctpoenne [JHK», «Ctpoenue u pyHKkuroHupoBaHue reHay, «Cunte3 6enkay», «'enetndeckuii kony», «Bupyce», «bakrepuodaru», «CtpoeHue u
*u3HeHHbIA UK Bupyca CIINa, 6aktepruodaray, «Permmkarus JTHK».

Ob6opynosanue: mogenu-anminkanuu «Y nsoenue JJHK u tpanckpunimsy, «bruocuntes 6enka», «CTpoeHHE KIETKU», MOJIETh CTPYKTYPHI
JHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTouHslii LUK, WU )KU3HEHHBIN MK KieTku. MaTepdasza u mutos. IIponeccsl, nporekatomue B unTepdase. Pennukanus — peakuus
matpuyHoro cunte3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op — KapHOTHI. J{UIIIOUAHBIN U TaluIONIHBIH XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. LluTtonornueckre 0CHOBbI pa3MHOKEHHSI U MHANBUAYAIBHOIO Pa3BUTHUSL OPIraHU3MOB.

Jenenune knetku — Muto3. Ctaaun muto3sa. [Iponeccsl, npoucxoasaiue Ha pa3HbIX CTaAUSIX MUTO3a. bHONOrnueckuii CMbICI MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe 1 nojoBoe. Bubl 6ecrnoaoro pa3MHOKEHUS: JIeJIeHUe HaJBOE, TOYKOBAaHUE OJIHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BET€TaTUBHOE pa3MHOXKeHUE. MIcKyccTBEHHOE KIIOHMPOBAHNWE OPraHU3MOB, €r0 3HaYCHHE [Tl CEJIeKIUU.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECIOI0ro.

Meiio3. Craguu menosa. [Ipoueccsl, npoucxoasume Ha ctaausx mernosa. [loegenne xpomocom B Meiioze. Kpoccunrosep.
buonornueckuii cMbICI U 3HaYEHUE ME03a.

["amerorenes — npoiecc 00pa3oBaHus MOJOBBIX KIETOK y dKUBOTHBIX. [10J10BBIE Kene3bl: CEeMEHHUKU U SMYHUKH. OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CepMaTo30m1, sifleKIeTKa) — criepMaTorenes u oporene3. OCoOEHHOCTH CTPOEHUS SULEKIETOK M CIEPMaTO30H/10B.
OmnonorBopenue. [lapreHorenes.



WNunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOpHOHATIBHOE pa3BUTHE (AMOpHOTreHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOUHBIX
KUBOTHBIX: pOOJIeHUE, racTpyiaLus, opranorenes. [loctamOpronanbHOe pa3BuTHE. TUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE, HEMPSIMOE
(mruuHOYHOE). BiusiHUE cpepl HA pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuU PA3BUTHSL.

JdemoHcTpaumuu:

Tabmuis! u cxeMbl: «POpMBI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHHi», «BereraruBHoe
pa3MHOXKEHHE pacTeHui», «/lenenue kinetku oakrepuii», «CTpOEHUE MOJIOBBIX KIETOK», «CTpOSHUE XPOMOCOMBIY, «KIIeTOUHBIIN UKD,
«Perummkanusa JJHK», «Mutos», «Meitoszy», «lIpsmoe u Henpsimoe pa3BuTHeE», «I 'aMeToreHe3 y MIIEKONMUTAOUIUX U YeI0BeKa», «OCHOBHbIE
CTaJINM OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpernaparsl «CrepMaTo30U/ bl MICKOIUTAIOIIET 0y, «SIHlIekIeTKa MiIeKouTaroeroy, «Kapuokunes B
KJIETKaxX KOpeIIKa JyKay, MarHuTHas MOJIe/Ib-anTuinkaius «/lenenue kinerku», monens JJHK, Mogens MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 3. «HabmroneHne MuTo3a B KJIeTKax KOHYMKA KOpEIIKa JIyKa Ha FOTOBBIX MUKpOIIpenapaTax».

JlaboparopHnas pabota Ne 4. «M3yueHne cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpEnaparax.

Tema 6. HaciienicTBeHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Tpenmer u 3apauu renetuku. Mctopus pa3Butus reHeTUkH. Posb HUTONOTMY ¥ SMOPHOIOTHH B CTAHOBJICHUU TeHETUKU. Britas
POCCHUICKHX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE TCHETHKU. MeTOIbI TeHETHKH (THOPUIOTIOTUICCKHM, IIMTOTCHETHYSCKHA, MOJICKYIISIPHO-
reHeTuyeckuii). OCHOBHBIC TeHETUYECKHUE MOHATHS. | 'eHeTuueckasi CHMBOJIHMKA, UCTIOIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJeI0BaHUs IPU3HAKOB, YcTaHOBIEHHbIE I . Mennenem. MoHOrnOpuaHoe ckpelBaiue. 3aKoH eInH0-00pa3ust
ruOpuI0B nepBoro nmokoneHus. [IpaBuno JOMUHUPOBaHUA. 3aKOH paclleIUIeHHus MPU3HaKoB. [ umnoTe3a unctorsl rameT. [lonHoe 1 HemoMHOE
JTTOMUHUPOBaAHHE.

JurubpunHoe ckpeniuBaHie. 3aKOH HE3aBUCHMOT'0 HACJIeJOBaHMsI MPU3HAKOB. [{uToreHeTHUecKre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMUS.
AHanu3upytoliee ckpeniuBanue. Vcrnonp30Banne aHaTu3uPYIONIEro CKPeIMBaHus I ONPEIeTICHUsI TEHOTUITA OCOOH.

CuenneHnoe HacleqoBaHue mpu3HakoB. Paborta T. Moprana no clerieHHOMY HaclieJOBaHHIO TeHOB. HapyiiieHue cuenieHus TeHOB B
pe3yibTaTe KPOCCHHTOBEpa.

XpOMOCOMHAasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

['eneTuka mosa. XpoMOCOMHOE OTIpE/IEICHHE M0J1a. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIE U TETEPOraMETHBIE OPTaHU3MBI.
HacnepgoBanue npu3HakoB, CHEMIEHHBIX C MTOJIOM.

N3menunBOCTh. BUIBI H3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. PoJIb cpeibl B HEHACIEICTBEHHONW W3MEHYHBOCTH.
XapakTepucTika MOAU(PUKAITMOHHON H3MEHUYUBOCTH. BapuanimoHHbIi psi v BapualloHHas KpuBas. Hopma peakuuu nmpu3Hakxa.
KonnyecTBeHHbIE M KaUECTBEHHBIE MPU3HAKKA U UX HOpMa peakinu. CBOMCTBA MOTU(PUKAITHOHHOW U3MEHINBOCTH.



HacnencreenHnasi, wiv TeHOTUNHYECKAst, U3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTH. Mei03 U MOJIOBO# MpoIiecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. MyTalloHHas U3MEeHYNBOCTh. Kimaccudukamus MyTauii: rTeHHble, XpOMOCOMHbBIE, TeHOMHbIE. YacToTa u
NPUYUHBI MyTauuii. MyTarennsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HAclIeACTBeHHOM n3MeHunBocty H. U. BaBunosa.

BHesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

['enetuka yenoseka. Kapuorun uyenoBeka. OCHOBHBIE METO/Ibl TCHETHKHU YEJIOBEKA: T€HEAIOTMUECKUM, OJIM3HEI[OBBIN, IUTOTCHETUYECKUH,
OMOXUMHYECKUN, MOJIEKYIApHO-TeHeTuYecKuid. COBpeMEHHOE OIpe/IelIeHHe FeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIMPOBAHKE, B
ToM umciie ¢ momoinbio ITI[P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeJIOBEKa: TeHHBIC 00JIC3HHU, 00JIC3HU C HACJICICTBCHHOM
[IPEIPacroIOKEHHOCTHIO0, XpOMOCOMHbBIE 60s1e3Hu. CoMaTnyeckue u reHepatuBHble MyTanuu. CTBojIoBbIe KieTkH. [IpuHIunb! 310poBoro odbpasa
KU3HU, TUATHOCTUKHU, TPOPUITAKTHKY U JICUCHUS TCHETUYECKUX O0Jie3Hel. MeIMKO-TeHeTHUECKOEe KOHCYIbTUPOBAHNE. 3HAYCHUE METUITUTHCKOM
TeHETUKH B MPEAOTBPAILEHUH U JICUCHUH FeHEeTUYECKUX 3a00JIeBaHUI YesloBeKa.

JdemMoHcTpaumMu:

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

Tabmuie! 1 cxeMbl: «MOHOTHOPHIHOE CKPEIUBAHUE M €T0 IMTOTEHETHIECKast OCHOBAY, «3aKOH PACIICIICHUS M €0 UTOTCHETHIeCKast
OCHOBa», «3aKOH YHCTOTHI TaMeT», «/urndpuanoe ckpemuBanuey, «Lluronorndeckre OCHOBBI TUTHOPUAHOTO CKPEIIUBAHUAY, «Meio3»,
«B3anmoielicTBHE alIeIbHBIX TEHOBY, «[ eHeTHYeCKne KapThl PACTEHHI, )KUBOTHBIX U YEJIOBEKay, «[ '€HeTHKa 1mojay, «3aKOHOMEPHOCTH
HACJIETIOBaHMUsI, CUEIICHHOTO C MOJI0oM», «KapHOTHUIIBI YelloBeKa U )KUBOTHBIX», «BUABI N3BMEHYMBOCTHY, «MoaupuKaimoHHas U3MEHYUBOCTH,
«HacnenoBanue pesyc-haktopay, «I'eHeTnKa rpynmn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anmnkanuu «MoHoruopuIHOE CKpeluBanuey», «Henomnoe qoMuHupoBanuey, «{uruOpuaHoe CKpemBanmuey,
«Ilepekpéct xpoMocomM», MUKPOCKOI U MUKporpenapar «/Ipozodpuna» (Hopma, Mytauuu Gopmbl KpbLIILEB U OKPACKHU Teina), repdapuil «I"opox
IIOCEBHOMN.

JlabopaTopHble M NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3y4yeHne pe3ynbTaToOB MOHOTUOPHUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS Y APO30(IIBI HA TOTOBBIX
MHKpOIpenapaTax.

JlaboparopHas pabota Ne 6. «3yueHne MoAU(PUKAITMOHHON U3MEHYUBOCTH, IOCTPOSHHE BAPUAIIMOHHOTO PsAIa M BAPUAIMOHHOMN
KPHUBOW.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[TpakTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IMPOLIECC. 3apOKICHHUE CEIEKIMU U JoMecTuKanus. Yuenue H. M. BaBuiioBa o eHTpax NpoucxoxaeHus u
MHOT000pa3us KyIbTypHBIX pacTeHui. L[eHTphl MPOUCXO0XKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, IITaMM.

CoBpeMeHHbIE METObI CeJIeKIIMH. MacCcOBBIN U MHAUBUYalbHBIH OTOOPHI B CENEKIIUU PACTEHUH U KUBOTHBIX. OIleHKa IKCTEphepa.
bruskopocTBeHHOE ckpermmBanne — MHOpuAUHT. Ynctas nuaus. CKpelMBaHue YUCTHIX JIMHUN. ['eTeposuc, mim rudpuiHas cuia.



HeponcrBennoe ckpemuBanue — ayropuauar. Otnanénnas rudpunuzanys u e€ ycrnexu. VICKycCcTBEHHBIN MyTareHes v NoJdy4eHue MOIUIUIONI0B.
JlOCTHKEHMSI CETEKIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib IpoU3BOJCTBA. [ eHHas uHkeHepusl. DTanbl co3nanus pekomouHanTHoi JIHK u TpancreHHBIX OpraHu3Mos.
Kinerounas umxenepus. Kilerounslie KyiabTypsl. MUKPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKOIIPOYKTUBHBIX
CEeNTbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U ATHYecKHe pobaembl. MO — reHeTndecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. l1BaHoB.

TaGnuupl 1 cxembl: kKapTa «L{eHTpBl IPOUCXOXKIEHNU U MHOTO00Opa3us KyJIbTYPHBIX pacTeHUI», «I[1oposbl TOMaIIHKUX )KUBOTHBIX,
«CopTa KyIbTypHBIX pacTeHuiy, «Otnanénnas rudpuauzanus», «Padorer akagemuka M. @. BanoBay, «[lomurmionaus», «O0ObEKTHI
OuoTexHOI0runY, «KiieTouHble KylIbTyphl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC I'€HOB, XPOMOCOM).

ObopynoBanue: MyJISDKU TUIOI0B M KOPHEIUIOAOB TUKHUX (POPM U KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «CenbCKoX03sHCTBEHHBIC
pacTeHUs.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Okckypenst «OCHOBHbBIE METO/IbI M TOCTHXKEHUS CEJIEKIIMM PACTEHUH U )KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLUIO, INIEMEHHYIO (QepMy,
COPTOUCIIBITATEIbHBIA YYACTOK, B TEIUIMUYHOE XO35ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpenmnochbuIKu BOSHUKHOBEHHS 3BOJIIOIMOHHON T€OpUH. DBOIIOIMOHHAS TEOPHUs U €€ MeCTO B OMONIOTHH. BiHsiHIE 9BOIOIIMOHHOM
TEOPHUH Ha pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CBugerenbcTBa 3BoOIMH. [laieoHTONIOrMUECKUE: TOCIIEOBATENBHOCTD MOSBICHUS BUAOB B AJIEOHTOJIOIMYECKON JIETOMHUCH,
nepexoiHbie popmbl. buoreorpadguueckue: cxocTBO U pazinnune ¢payH u (aop MaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA U Pa3IU4Us SMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYTUMEHTAPHBIC OPTaHbl, aTaBU3MbL. MOJIEKYIAPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB.

OpomononHas teopus Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. [|BHIKYIIME CUITBI BOJIIOIMH BUAOB 10 JlapBuHy
(M30BITOYHOE PA3MHOXKEHUE TIPU OTPAHMYEHHOCTH PECYPCOB, HEOoIpeneaEHHasl H3MEHUYUBOCTh, 00ph0a 3a CyIIeCTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTI) u e€ oCHOBHBIE TOJIOKEHUSI.

MuxkposBosmtouus. [Tonmynsius kak eIMHAIA BUAA U SBOTIOLUH.

JBmwxymme cuitbl (paxTopsl) IBOIIOIUN BUOB B IPUPOIe. MyTallMOHHBIN MPOIECC 1 KOMOMHATHBHAS U3MEHYUBOCTE. [lonmynsironHbie
BOJIHBI U JIpeiid reHoB. 301 1 MUTpaIIUs.

EcTecTBennsIit 0T00p — Hampasstomui GakTop aBoOIKH. @OPMBI €CTECTBEHHOTO 0TOOPA.



[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOIIOHH. [Ipumeps! mpucnocobaeHuid y opranu3MoB. ApoMop(o3bI 1
UIN0-aJaNTalnu.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUI000pa30BaHUs: reorpapuueckoe, IKOJIOTHIECKOE.

Makpossomonus. @opMsl FBOIIOLUM: (pUeTHYECKas, AUBEPreHTHAsA, KOHBEPreHTHas, apajuieiabHas. HeoOpaTUMOCTh 9BOJIOLUH.

[TpoucxoxaeHne oT HeceUaIN3UpOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanuzanys. AganTuBHasi paauanus.

JdemMoHcTpaumMu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mronep, A. H. Ceepros.

Tabnuupl 1 cxemsl: «Pa3BUTHE OPraHUYECKOro MUpPa Ha 3emiie», «3apOobILIN I03BOHOYHBIX )KUBOTHBIX», «ApXeonTepukc», «DopMel
60pb0BI 3a cymecTBOBaHUEY, «EcTecTBeHHBIN 0TOOP», «MHOTr000pa3ue copToB pacTeHui», «MHOT00Opazue Mopo KUBOTHBIX», «llomymsiumy,
«MyTanoHHas U3MEHYUBOCTBY, «ApoMopdo3bly, «Manoanantauuny, «O01mas aerenepanusy», «/IBuxyie cuisl 3Boonuny, «Kapra-cxema
mapuipyta nyremectsust U. lapsunay», «boprba 3a cymectBoBanuey, «IIpucrnocobieHHOCTh opranu3MoBy, «I eorpaduueckoe
BUI000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JINYHBIMU THIIAMHU OKpPAacKu, HA0Op IMJI0J0B U ceMsiH, KoJuieKus «lIpumepbl 3alUTHBIX
IPUCIIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJICHUS IBOIIOLMMN», 00bEMHAs MoJieNb «CTpOeHHE FOJI0BHOTO MO3Ia IO3BOHOUYHBIX Y.

buoreorpadudeckas kapra Mupa, KouteKus «PopMbl COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTEHHIN», MOJIENb alTUINKAIUS
«ITepekpéct xpomocom», BiakHbIe npenapatsbl «Pa3Butue HacekoMoro», «Pazpurue aarymku», Mukpornpenapar «/po3oduna» (Hopma, MyTauu
(OpMBI KPBUTBEB U OKPACKH TENA).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopnast padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocob6JICHHOCTH OpraHu3Ma 1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HbIe NpeCTaBIeHUS O 3apOKICHUH KU3HU. HayuHble THIIOTe3bl BOSHUKHOBEHMS J)KU3HU Ha 3eMile: aOMOreHe3 U MaHCIIepMHUSL.
Xumundeckas 3BOtOIUSA. AOMOTEHHBIN CUHTE3 OpraHMYeCKHUX BEIIECTB U3 HEOPTraHUUECKUX. DKCIIEPUMEHTAIbHOE MOITBEP)KICHUE XUMUYECKON
sBostolK. HauanbHele sTansl 6noioruyeckoit spomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHUE
MPOTOKJIETKH. [IepBbIe KiIeTKH U uX dBoMoL M. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3BuTHe %u3HN Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas u nporepo3oiickas 3psbl. [laneo3olickas spa u e€ nepuosl:
KeMOpUICKUH, OPJOBUKCKUH, CHUTYPUICKUN, IEBOHCKHUM, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3so30iicKas dpa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa U Te0JIOTHYECKUX MporieccoB. OCHOBHBIE ATAllbl BOJIIOLNUN PACTUTEIBHOTO M dKHUBOTHOTO MHpa. ApoMop(o3bl y
pacTeHui 1 KUBOTHBIX. [[osiBlIEeHME, pacBET U BBIMUPAHHE IPYII KUBBIX OPTaHU3MOB.

CucreMa OpraHMYECKOro MUpa Kak OTpaKeHUE dBOIMIOLUN. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPTaHU3MOB.



DBOJIIOIMS YeJloBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHui 0 MPOUCXOKIECHUH YelloBeKa. MeTobl n3yueHus
aHTpororere3a. CxoAcTBa U pa3jinyus YeJIOBEKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.

JBmwxymme cuibl ((hakTopsl) anTporioreHesa. HacneacTBeHHast U3MEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIecTBEeHHBIN 00pa3 )KU3HH,
W3TOTOBJIEHUE OPYINUNA TPY/Ja, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOIIMHU YeJIOBEKa: aBCcTpasionuTeku, Yenosek ymensiil, Yenosek npsimoxosiiuii, Yenosek
HeaHaepTaibckuil, YenoBek pa3yMHblil. Haxoaku nckomaeMbIX OCTaTKOB, BPEMsI CYIIIECTBOBAHUS, 00JaCTh pacpoOCTpaHeHus, 00BEM rOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE Pachl: €BPOINEONIHAS (€Bpa3uiicKas), HErpo-aBCTpajIouIHas (3KBATOPHANIbHAS), MOHTOJIOUTHAS
(a3marcko-amepukaHcKas). Uep Tl MPUCTIOCOOICHHOCTH PECTABUTEINICH YeJIOBEUECKHUX Pac K YCIOBUSIM CYIIECTBOBaHUS. EQMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuie! 1 cxeMbl: «Bo3HukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OpraHMYECKOTO MHUpay, «PacTuTenbHas KieTkay, « KuBoTHAS
kietkay, «[Ipokapuornueckas kinerka», «COBpeMeHHasi CUCTEMa OPIraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUSI YETIOBEKA U
YeIIOBEKOOOPa3HBIX 00e3bsiHY», «OCHOBHBIE MECTA MAJICOHTOJOTUICCKUX HAXOOK MPEIKOB COBPEMEHHOTO YEIIOBEKaY, «JIpeBHEHUIIINE JTFO TN,
«/IpeBuue moan», «IlepBbie COBpeMEHHbIE JTI0n», «HeT0BEYECKUE Pach».

O6opynoBanue: myisbku «lIporucxoxkienne yenoBeka» (OI0CTbI aBCTPATIONHUTEKA, MTUTEKAHTPOTIA, HeaH IepTaliblla, KPOMaHbOHIIA), CIICTIKU
WM U300paKeHUsI KAMEHHBIX OpPYIUil TEpBOOBITHOIO YelloBeKa (KaMHU-YOMIIEPhl, pyOuia, Ckpebdiia), reOXpOHOIOTHYeCcKas TabIuIa, KOJICKIIHS
«DOpMBI COXPAHHOCTH UCKOITAEMBIX JKUBOTHBIX M PACTEHUI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas padota Ne 1. «M3yueHne NCKOMAEMBbIX OCTATKOB PACTEHUM U YKUBOTHBIX B KOJIJIEKIIHSIX).

DKCKypcus «IBOIIOLNS OpraHUYEeCKOro Mupa Ha 3emJie» (B €eCTECTBEHHO-HAYYHBIN WIIH KpaeBequecKuil My3eit).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjauM U pa3/ieibl SKOJOTHUH. MeToAbl SKOJIOTUYECKUX UCCIIEI0BAHUM. DKOIOTMYECKOe MUPOBO33PEHUE
COBPEMEHHOT0 YeJIOBEKa.

Cpenpl oOuTaHUs OPraHU3MOB: BOIHAS, HA3€MHO-BO3/AYIIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonorudeckue pakropsl. Kimaccudukanms sxonornueckux GakropoB: aOUOTHYECKHUE, OMOTUUECKHE U aHTPONIOTeHHbIE. J{elicTBre
IKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AOuoTtndeckue (hakToOphl: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepuoan3m. [Ipucnocobienns: OpraHu3MoB K IEUCTBUIO a0MOTHIECKUX
(dakTopoB. bruonornyeckue puTMBI.

buotnueckue gaktopsl. Bumbl OMOTHYECKUX B3aMMOICUCTBHI: KOHKYPEHITUS, XHIIIHUYECTBO, CUMOMO03 U ero ¢hopmbl. [lapazutusm,
KooTepalus, MyTyaau3M, KOMMeHCalIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaiu3M. 3HaueHnEe OMOTHYECKUX
B3aUMOJICHCTBUH TSI CYIIICCTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapAKTEPUCTUKU NOMyJAuUd. OCHOBHBIE MOKA3ATENN MOMYJIALUNA: YUCIEHHOCTD, IJIOTHOCTD, POKAAEMOCTh, CMEPTHOCTD,
IPUPOCT, MUTpanys. J[MHaMK1Ka YUCICHHOCTH HOMYJISLMY U €€ PeryJIsaiysl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «I[Ipupoaasie 30061 3eminy, «Cpenbl 00uTaHUS OPraHu3MOBY, «DoTonepuoausmy, «llomynsum,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH NONYJIAUHN HHDY30pUU-Tyhenbkuy, «lummesbie nenu».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH pacTEHUI U3 pa3HbIX MECT OOUTAHUS.

JlaboparopHnas padota Ne 4. «BiusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJI0THYEeCKHE CHCTEMbl.

Coo0b1ecTBO oOpraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BU10Bast, IPOCTPAHCTBEHHAs, Tpopuueckas (nuiiesas). Buabi-
noMuHaHTEL. CBsI3U B OMOILIEHO3E.

Okonoruyeckue cucteMsl (3kocucreMsl). [Tonstue o6 3xocucreme u 6uoreoreHo3e. OyHKINOHATBHBIE KOMIIOHEHThI 3KOCUCTEMBI:
MPOAYIEHTHI, KOHCYMEHTBI, peAyLeHTbl. KpyroBOpoT BEIECTB M MMOTOK SHEPTUU B 3KOcucTeMe. Tpodudeckue (MUIIeBbIE) YPOBHH SKOCHCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE MTOKA3aTeNIN SKOCUCTEMBbL: OHMoMacca, MPOAyKLUsA. DKOJIOTHYeCKHUe MUPaMU/Ibl: TPOAYKLMH, YUCICHHOCTH,
o6uomaccel. CBOICTBA DKOCUCTEM: YCTOMUUBOCTE, CaMOpETyJIsius, pazsuTue. Cykieccus.

[TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOMHOIO MM IIMPOKOIMCTBEHHOTIO JIeca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bronorndyeckoe u X03s1CTBEHHOE 3HAU€HUE arpO3KOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobpazue kak GakTop ycToMuuBOCTH 3KocucTeM. CoxpaHeHne OMOIOrMuecKoro pasHooOpa3us Ha 3eMile.

VYuenue B. U. Bepnazackoro o 6uocdepe. 'panniibl, coctaB u cTpykTypa 6nocdepsl. XKusoe BemecTBo U ero ¢pyHkuuu. OcobeHHOCTH
onocdepsl Kak T100aIbHON YKOCUCTEMBI. [[nHaMuueckoe paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB 1 OMOreoOXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIiieposa, a30Ta). 30HaJIbHOCTh Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouocdepe 3emiin. AHTpONOreHHbIe U3MeHeHus B ouocdepe. ['modanbHbIe 3K0I0THYECKUE MPOOTIEMBI.

CocyecTBoBaHuE MPUPO/BI U yeraoBedecTBa. CoxpaHeHre 6Mopa3Ho00pas3ns Kak OCHOBA ycToitunBoctu 6uocdepsl. OcHoBa
paIMOHAIBHOIO YIIPABICHUS MPUPOJHBIMU PECYpPCaMU U X UCIOJIb30BaHuE. JlocTrkeHns: OMONIOrMH U OXpaHa MPUPO/IbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupel u cxemsl: «llumieBsie nenny, «bruorenos: coctas u cTpykrypay, «IIpupoansie coolmectBay, «Llenu nuranus»,
«IKojoruyeckas nupamuiay, «bruocdepa u gyenoBexy», « IKOCUCTEMA IMUPOKOTUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, «buoreHos
BOZI0EMAY, «ArpoLeHo03», «IIpuMepHbIe aHTPONIOTEHHBIE BO3AECHCTBYSI Ha IPUPOAY», «BakHelIINe HCTOUHNUKY 3arpsi3HEHUS BO3AyXa U
IPYHTOBBIX BOA», «[louBa — BaxkHelas cocTaBsionas Onocdepor», «PakTopsl Aerpaganuu nousy, «I[lapaukossiii 3¢ dexr, «PakTopsl



PanMoaKTUBHOTO 3arpsa3HeHus: ouocdeprl», «O06mas cTpykrypa ouocdeps», «Pacnpoctpanenue xKu3Hu B 0nocheper, «O30HOBBIHN SKpaH
ouocdeprl», «Kpyrosoport yriepona B ouochepe», «KpyroBopor azora B Ipupoae».

O6opynoBanue: Moenb-anTuUKanus « TumuaHbIe OMOLIEHO3bI», repbapuii «PacTUTeNnbHbBIE COOOIIECTBAY, KOJUIEKITUU «BbHOIIeHO3Y,
«BpenuTenn BaXHEHIINX CEIbCKOX03IHCTBEHHBIX KYJIbTYP», FepOapuul U KOJJIEKIMM PACTEHUN U )KUBOTHBIX, IPUHAJICKALINE K PAa3HBIM
HKOJIOTUYECKUM TpymnaM oxHoro Buja, Kpacnas kaura Poccuiickoit deneparyn, n300pakeHUs OXpaHsAEMbIX BUIOB PACTEHUH 1 )KUBOTHBIX.



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHIA ITPOI'PAMMBI ITO BUOJIOI'MW HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30BAHUIA

Cormacao ®I'OC COO, ycraHaBiIMBaroTCs TPEOOBAHUS K PE3YJIbTaTaM OCBOCHHSI 00yUYaIOIIUMHKCS TIPOTPAMM CPETHEro 00IIero
00pa3oBaHMs: INYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IIpeaMeTa «bUoIorusy BbIICICHBI CIEYIONME COCTABIISIIONINE: OCO3HAHUE
00yUaIoIUMUCS POCCUICKON MpaKAaHCKOW UACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH M CAMOOTIPEICTICHUIO, HATNYHE
MOTHUBALIUU K O6y‘ICHI/IIO 6I/IOJIOFI/II/I, HeJICHapaBJICHHOC pa3BUTHEC BHYTPCHHUX y6e)KI[eHI/II>'I JIMYHOCTHU HAa OCHOBEC KJIFOUYCBbLIX HGHHOCTeﬁ u
UCTOPUYECKHUX TPATUIUI pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
ACATCIIbHOCTHU HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, NPUCYIIUMU CUCTEMEC OHMOJIOTHYECKOTO O6pa3OBaHI/I$I, HaJIN4YHEC 3KOJIOI'MYCCKOI'0
MIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH 1I€JIM U CTPOUTD KU3HEHHBIC TITAHBI.

JInuaoCTHBIC PE3YIbTATEI OCBOCHUA IPCAMETA «bnonorus» JOCTHUI'alOTCA B €AUMHCTBEC y‘-IG6HOfI ¥ BOCITUTATEIbHOM ACATCIBbHOCTHU B
COOTBETCTBHUH C TPAIULIMOHHBIMU POCCHIUCKUMU COLMOKYIBTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B
o0mIecTBE MpaBWIIAMUA U HOPMaMH TTOBEJICHUS M CIIOCOOCTBYIOT IPOIIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHHS 1 CAMOPA3BUTHUS, Pa3BUTHS
BHYTpPEHHEH MO3UIMH JUYHOCTH, TATPUOTH3MA, YBAKECHHSI K 3aKOHY U TIPABOIOPSIKY, YEIOBEKY TPYa U CTapIIeMy OKOJIECHUIO, B3aUMHOTO
YBaXXEHUsI, OEPEXKHOT0 OTHOLIEHHS K KyJbTYPHOMY HaclIeJUI0 U TPaAULMSIM MHOTOHAI[MOHaIbHOTO Hapoa Poccuiickoit denepatuu, npupose u
OKpY>Karollen cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTo npeamera «bruonorus» 10KHBI OTpaXaTb TOTOBHOCTh U CIOCOOHOCTH 00yYarouxcs
PYKOBOJICTBOBaThCs C(HOPMHUPOBAHHOW BHYTPEHHEHN MO3UIIMEN THUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX
y6C)KI[€HI/II71, COOTBCTCTBYIOIIHX TPAAUIIUOHHBIM LICHHOCTAM pOCCI/II\/’ICKOFO O6HI€CTBa, PaCIMPCHUC ) KU3HCHHOT'O OIbITAa U ONIbITA ACATCIIBHOCTHU B
MpOILIeCCe pealn3alui OCHOBHBIX HANPABIEHNUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUNCKOTO OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MTPOEKTOB, PEIICHHH YUeOHBIX U TTO3HABATEIbHBIX 3a71a4,
BBIITIOJTHEHHUN OMOIOTMYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UIUIO M0 OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM XKU3HU U OOBICHATSH €€;

YMCHUEC YYHUTBIBATH B CBOUX HeﬁCTBHSIX HGO6XO}II/IMOCTB KOHCTPYKTUBHOI'O BBaHMOHeﬁCTBHZ HIO)IGﬁ C pa3HbIMHA y6e)KJIGHI/I${MI/I,
KYJIbTYPHBIMU LEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;



TOTOBHOCTb K COTPYAHUYECTBY B IPOIIECCE COBMECTHOTO BBIMTOJHEHUS YUEOHBIX, T03HABATEIbHBIX U HCCIIEJOBATEIbCKUX 3a/1a4,
YBaXXUTEIHLHOTO OTHOLLEHUS K MHEHHIO OIIIOHEHTOB MPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OHOJIOTMYECKOT0 COJIEPKaHuUs;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU J1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUNCKOM Ipa)1aHCKOW UACHTHYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY HapOly, YyBCTBA OTBETCTBEHHOCTH
niepea PonnHOM, ropioctu 3a cBoM Kpaid, cBOr0 PoinHy, CBOM S3bIK U KYJIBTYPY, MPOILIOE U HACTOALLEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K PUPOJHOMY HACJIEANIO U TaMATHUKAM IPUPOJIbl, JOCTHKEHUSIM Poccuu B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CHOCOOHOCTH OLIEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHHUE M Pa3BUTHE OMOJIOTUH, TOHUMAaHUs 3HAUYCHHsI OMOJIOTHH B TIO3HAHUH
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI0 O0IIEeCTBA;

ujeiHas yoexx1€HHOCTb, TOTOBHOCTb K CIIY’KE€HUIO U 3auute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEIISAM, CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHSI LIEHHOCTEW CeMEHON KU3HU B
COOTBETCTBHUHM C TpagulUiAMH HapoaoB Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYAst 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOT'O TBOPUECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX
OTHOIIICHHH;

MIOHMMAHHE AYMOLIMOHAJIBHOTO BO3AECUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHMIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE IIPOSBIATH Ka4yeCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPHhI 310POBbSI H SMOIMOHAJIBHOTO 0JIATOIOIYYHS:

MOHMMAaHNE U peain3alus 3J0pOoBOro u 6€30MmacHoro oopasa *u3Hu (30poBO€ MUTaHKE, COOMIOACHNE TUTHEHUYECKUX MTPABUII U HOPM,
cOanmaHCHUpPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETysipHas pu3ndeckas akTUBHOCTD), O€PEKHOTO, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

NOHUMaHMe [IEHHOCTH MPAaBWJI MHAWBUIYAIBHOTO U KOJIJIEKTUBHOTO 0€3011acCHOTO MOBEACHHS B CUTYAIUX, YTPOXKAIOIINX 3/10POBBIO U
JKM3HU JIFONICH;

OCO3HaHHE TIOCIEACTBUIA U HEMPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOIECHUS alIKOTOJIsl, HAPKOTHUKOB, KypeHHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0T00HE;



TOTOBHOCTH K aKTUBHOM JIEATEIbHOCTU TEXHOJIOTMYECKON M COIIMAIbHOIN HAaNPaBICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBAThH, IUTAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

MHTEpEC K Pa3InYHbIM chepaM npodecCHnoHaIbHOM IeATeIbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BEIOOp OyayIeit mpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJ1AHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeTIECO00pa3HOe OTHOIICHUE K MPHPOJIE KaK HCTOUHUKY KH3HH Ha 3eMile, OCHOBE €€ CyIIECTBOBAHMS,

HIOBBIIIIEHUE YPOBHSI 9KOJIOTHYECKOM KYIbTYphl: IPUOOPETEHNE ONIbITA MJIAHUPOBAHUS ITOCTYIKOB U OLIEHKU X BO3MOXKHBIX MOCJIEICTBUN
JUISL OKPY>KarOIEeH CpeJibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IMyTel UX pelieHus;

CIOCOOHOCTH MCIIOJIB30BATh MPUOOpETaeMble PU U3yYCHUH OMOJIOTUH 3HAHUS M YMEHUS IIPU PEIICHUH MPOOIJIEM, CBSI3aHHBIX C
palnMoHaIBHBIM IPUPOIONOIb30BaHUEM (COOIII0JEHUE TIPAaBUII TOBEICHHSI B IPUPO/IE, HAIPABIEHHBIX Ha COXpaHEHHUE PaBHOBECHUS B 3KOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HETIPHUATHE ASHCTBHM, IPUHOCALIMX BPE OKPYKAOLIEeH MpUpOJHON cpesie, yMEHHE IPOrHO3UPOBATh HEOJaronpusiTHbIE
9KOJIOTMUYECKUE TIOCIIEACTBUS IPEANPUHUMAEMbIX JTEHCTBUI U MIPEIOTBPALLATh UX;

HaJINYME PA3BUTOTO 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYIbTYPbI, ONbITA JAESITEIbHOCTH HKOJOTMUECKON HAIIPaBICHHOCTH,
YMEHHMSI pyKOBOJICTBOBAThHCSI UMM B I103HABATEIbHON, KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOMN
JesTeIbHOCTH HKOJIOTHUECKON HApaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHKH,
OCHOBaHHOTO Ha JHaJIOre KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE A3BIKOBOI M YUTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJIECHCTBUS MEXTy JIIOJbMHU U IO3HAHWS MUPA;

NOHMMAaHKE CHeU(PUKN OMOIOTMH KaK HayKH, OCO3HAHUA €€ posid B (POPMHUPOBAHUH PALIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/ITAaHUU
LIEJIOCTHOTO MPEJICTABICHHS 00 OKpY’KaloIleM MHUpe KaK O €AMHCTBE MPUPO/IbI, YEIOBEKa 1 O0IIeCTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHuH Mpo0IeM COXpaHEHHs IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH /ISl COBPEMEHHOM LIMBUIIM3ALMU: 00eCIIedeHUsI HOBOTO YPOBHS pa3BUTHs MEIHUILIMHBI, CO3/JaHHE
MEPCTIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX PelIaTh peCypcHbIe IPOOIEMbI pa3BUTHSI YEIOBEUECTBA, TOMCKA MTyTel BbIX0/1a U3 IN100ATbHBIX
HKOJIOTHYECKUX MPOOJIeM U o0ecrieyeHns Nepexoa K yCTOMYMBOMY pa3BUTHIO, PAllMOHATILHOMY UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB
(OpMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyY€HUH OMOJIOIMYECKHX 3HAHUN B IIeJISX MOBBIIEHUS O0IIEH KyIbTYpbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIIMOHAJIBHOIN rpaMOTHOCTH oOydaromuxcs, GopMUpyeMoi Mpy U3y4eHUN OHOJIOTHH;



MOHMMAaHUE CYITHOCTH METOJIOB IO3HAHUS, UCTIONIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BATh MOy4aeMbIe 3HAHUS IS
aHayM3a U 00BSCHEHUS SBICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIALINX B HEM U3MEHEHUI, yMEHHe Jie1aTh 000CHOBAHHBIE 3aKIIOYCHUSI Ha
OCHOBE HaYYHBIX ()AKTOB M UMCIOIIUXCSI TAHHBIX C [EIbI0 TIOMyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAaMOCTOSITEIIFHO HUCIIOJIB30BATh OMOJIOTHYECKIE 3HAHUS JIJIsl pEIICHUS TPOOJIeM B pealIbHbIX KU3HEHHBIX CUTYAIHSIX;

OCO3HAHUE [IEHHOCTH HAYYHOU JIeITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACSATEIHHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY MOJIYUYCHUIO HOBBIX 3HAHUH 110 OHOIOTHH
B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3ybTaThl OCBOCHHS Y4eOHOTO npeaMeTa «buonorus» BKIIOYAIOT: 3HAYUMBIE JIJIs1 JOPMUPOBAHUS MUPOBO33PEHUS
00yJaromUXCsl MeKIUCIUILTUHAPHEIE (MEXKIPEIMETHBIC) O0IIEHAYYHBIC TOHSATHS, OTPAXKAIONINE [IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
crenu(puKy METOI0B TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHUsl, SIBIICHUE, NIPOLIECC, CUCTeMa, HayYHbIN (akKT,
MIPUHIIMIL, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICIOBaHKE, HAOII0ICHNE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHX ), YHUBEPCATbHBIC
yueOHbIe AelicTBUA (T03HABATENbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIE), o0ecnieunBarone GopMrupoBanue QyHKIIMOHAIBEHON IPaMOTHOCTH U
COLMATTLHOW KOMIIETCHIIMH 00YJarOIINXCsl, CIIOCOOHOCTh 00YJAFOIINUXCS HCIIOIh30BaTh OCBOCHHBIEC MK IUCIUILIMHAPHBIE, MUPOBO33PCHUSCKUE
3HAHUA U YHUBEPCAJIbHbBIE YUeOHbIe EHCTBUS B IO3HABATENIBLHOM U COLIMAILHOM MTPaKTHKE.

MertanpeameTHbIe pe3yabTaThl OCBOEHHUS MMPOTPAMMBI CPETHET0 00IIEeTr0 00pa30BaHUsl TOJKHBI OTPAXKaTh:

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIN3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIH30BATh MPU OCBOCHUH 3HAHUHW MTPUEMBI IOTUYECKOTO MBITIICHUS (aHATu3a, CHHTE3a, CpaBHEHUs, Kilaccuukanuu, 00001IeHus ),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHSATUH (BBIACIATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMH MOHSATHSIMH);

OTIPENIETISATh eI JACSITEIIbHOCTH, 3a/1aBast MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTATHI AEATEILHOCTH C
IMOCTABIICHHBIMH 1IETISIMU;

MCIIOJIH30BaTh OMOJIOTMUECKHUE TIOHITHS I 00bSICHEHUS (DaKTOB U SIBJICHHM KMBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, IeTyKTUBHBIC, TI0 AaHAIIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSAX, (POPMYITHUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ITbHBIE CPEJICTBA JIJIs PEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOILIEHUH B M3y4aeMbIX OMOIOTHYECKUX
00BeKTax, a Tak)Ke MPOTUBOPEUHI pa3HOTO POa, BHISBICHHBIX B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIaH PEHICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepUalbHBIX U HEMaTEepUaIbHBIX PECypCOB;

BHOCHUTB KOPPEKTUBHI B JEATEIHHOCTD, OIEHUBATh COOTBETCTBUE PE3YNIHTATOB IIEJISIM, OIIEHUBATHh PUCKH TOCIEACTBUN AEATEIHHOCTH,



KOOPJAWHUPOBAThH U BBHIOJIHATH PadOTy B YCIOBUAX PEANbHOT0, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHHE TIPH PELICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIaJICTh HAaBBIKAMH Y4EOHO-MCCIIEI0BATEIBCKON U IPOEKTHOM JIESITEIbHOCTH, HABBIKAMU pa3pelieHust mpolieM, ClIoCOOHOCTHIO U
TFOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITIOUCKY MCTOAOB PCIICHUA IMPAKTUYICCKUX 3ada4, IPUMCHCHHUIO Pa3JINYHbIX MCTOJOB ITO3HAHU A,

UCTIONIb30BATh PA3JIMYHBIC BU/IBI ICATEIBHOCTH I10 MOTYYEHHIO HOBOTO 3HAHHS, €T0 HHTEPIPETAluH, IPE0OPa30BaHHIO U IIPHMEHEHUIO B
yLIe6HBIX CUTyallusXx, B TOM YHCJIC ITPHU CO3JJaHUN y‘-I€6HBIX 1 COLMAJTIBHBIX ITPOCKTOB,

(dopMupOBaTh HAYYHBII TUI MBIIIJICHUS, BIaeTh HAYYHON TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHATUSIMHA U METOAAMH;

CTaBUTH ¥ (POPMYIHPOBATH COOCTBEHHBIC 3a]]a41 B 00pa30BaTEIbHON IEATEIPHOCTH M JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIC CBSI3H U aKTYaJIM3UPOBATh 33ady, BEIIBUTATh THIIOTE3Y €€ PELICHNUs, HAaXOIUTh apryMEHTHI JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHMIA, 331aBaTh TTAPAMETPhl M KPUTCPUH PEILICHHS,;

aHAJIM3MPOBATh MOJTYYCHHBIC B XOJI€ PELICHUS 3a/1auil Pe3yNIbTaThl, KPUTUYECKH OIICHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUAX;

JIaBaTh OIICHKY HOBBIM CHTYAallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBJIATH LIEJICHANPABICHHBIN MIOMCK IEPEHOCA CPEICTB U CIIOCOO0B NEHCTBHS B IPO(ECCHOHANBHYIO CPEeay;

YMETh NIEPEHOCUTH 3HAHUS B TO3HABATEIIBHYIO U MPAKTHYECKYIO 00JIaCTH )KU3HEACATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OpUTMHAIBLHBIC IOIXO0/bl M PELICHUS, CTABUTh POOIEMBI U 33a4H, JIOITYCKAIOUINE allbTePHATHBHbIC
pelieHus.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MHPOpMAINH (TeKCTe yueOHOIro NocoOusi, Hay4YHO-TIOMYIIPHON JIUTEepaType, OMOJIOTHYECKUX
CIIOBApsIX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaIM3UpoBaTh HHPOPMALIUIO Pa3IUUHBIX BUJIOB U (HOpM
MMpEACTABJICHUA, KDUTUYCCKHN OICHHUBATDH eé JAOCTOBCPHOCTDb U HETIPOTHUBOPCUNBOCTD,

(bopMynHpoBaTh 3aPOCHl U MPUMEHATH Pa3InYHbIe METObI IPU MOUCKE U 0TOOpe Oroornyeckoi HHGopMaIu, He0OX0IUMON ISt
BBIITOJIHECHU L y‘~IG6HI)IX 3aJa4,

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MPEACTaBICHUS OHOIOrnYeckoi HHpopMaIuu (CXemMsbl, rpadukH, AUarpaMmel,
Ta0JINLIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJCTBA MU padoTe ¢ OMoIoruyeckoi HHPpOpMaueil: MpUMEHATh XUMHUYECKHe, (PU3NIecKue U
MaTeMaTHYeCcKHUe 3HaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBHaTypy, HOMEHKIIATypy, UCIIOJIB30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHUMBOIMYECKHE
CpeACTBa HAIJISTHOCTH;

BJIAACTHh HABbIKaAMHU pacCiiO3HaBaHHWA U 3alIUThI I/IH(l)OpMaHI/II/I, HH(l)OpMaHHOHHOﬁ 0€e30IMacCHOCTH JIHYHOCTH.



OBJajieHNe YHUBEPCATLHBIMHA KOMMYHUKATHBHBIMH /1€ CTBHSIMH:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B IMAJIOTE WM JUCKYCCHH IO CYLIECTBY 00CYKIaeMO
TeMbI (yMEHHE 33/1aBaTh BOIIPOCHI, BEICKA3bIBATh CYXKACHUSI OTHOCUTEIHHO BBIMTOJIHEHHUS MIPeIaraeMoi 3a/1aui, yYUTHIBATh HHTEPECH U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YUACTHUKOB AMAJIOra WK AUCKYCCHUN);

pacno3HaBaTh HeBepOaJIbHBIC CPECTBA OOLICHNUS, TIOHUMATh 3HAUYCHNE COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHS KOH(DIMKTHBIX
CHTYaIii, YMETh CMATYaTh KOH(IUKTHI U BECTH IEPETOBOPBI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOILICHHUS M B3aUMOICHCTBHS, IOHUMATh HAMEPEHHUS APYTUX JIIOJICH, IIPOSBIATH YBAKUTEIBHOE
OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHHS,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaHTHON M UHIMBHyaJIbHON pabOThI IPU peIICHUN OHMOIOTHYECKOH MpoOIeMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIIOBHIX (HOPM B3aUMOJICHCTBUS TPU PEIICHUH YUeOHOH 3a/1auu;

BBIOMpATh TEMAaTHKY U METO/Ibl COBMECTHBIX JICHCTBUI ¢ y4ETOM OOLIMX HHTEPECOB U BOZMOYKHOCTEH KaXKIOT0 WiIeHa KOJUICKTHBA;

NPUHUMATD €I COBMECTHOM JEATETLHOCTH, OPraHU30BBIBATh M KOOPAWHUPOBATH JCHCTBUS 1O €€ JOCTIKEHHUIO: COCTABIIATh TUIaH
IEUCTBUH, paclpeAessiTh POJIH ¢ Y46TOM MHEHHI YYaCTHUKOB, 0OCYXJaTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKIOTO YYACTHUKA KOMAH]IbI B OOIINN Pe3yNbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTh HOBBIE IPOEKTHI, OLIEHUBATh HJICH C IMO3UIIUU HOBU3HBI, OPUTHHAILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATErMUECKOE TIOBEJICHHE B PA3IMUHBIX CUTYAIUSX, TIPOSIBIISATH TBOPUYECTBO M BOOOpaKEeHUE, OBITH
MHHULUATHBHBIM.

OBJ1ajleHNe YHUBEPCAILHBIMHU PEryJIITUBHBIMH 1€CTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTUYECKIE 3HAHUS JIJISl BBISIBIICHUS MPOOJIEM U UX PEUICHUS B )KHU3HECHHBIX M yYCOHBIX CHTYAIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH LIEJIEBbIC H CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHSX M MOCTYNKAX IO OTHOLICHHUIO K
KUBOH TIPUPOJIE, CBOEMY 37I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISATH MO3HABATEIBHYIO JICATENILHOCTb, BBISBIATH IPOOJIEMBI, CTAaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 33/1a41 B
00pa3oBaTeNbHON ACATEIHHOCTH M KU3HEHHBIX CHTYallUX;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PEIICHUs MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MPEANOUYTEHUH;

JIaBaTh OIICHKY HOBBIM CHTYAI[HSIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX PEIIOYTECHH;

JleNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH MPHOOPETEHHBIN OMBIT;



CHOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOH 3PYAULIMU B PAa3HBIX 00JaCTAX 3HAHUH, TIOCTOSIHHO MOBBIIIATH CBOU
00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTUBBI B AESTEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HaBBIKAMU MTO3HABATEILHOM pepIIEeKCHUH KaK OCO3HAHUS COBEPLIAEMBbIX JACHCTBUI U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, HCIIOJIb30BATh MPUEMBI pepiIeKCHUH I OLICHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATD ceOsl, MOHUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmetnsie pe3ynbTaTsl ocBoeHHus mporpammbl COO no Ouosornu Ha 6a30BOM yPOBHE BKITIOYAIOT ClICM(UYECKHUe A1 y4eOHOTo
npeamera «buosiorus» Hay4dHble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBHI 10 OCBOCHHIO, MHTEPIPETALlUU 1 TPe0Opa30BaHUIO 3HAHUM, BUIbI
JEeSITeIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HAHUS Y IPUMEHEHHIO 3HAaHUMN B PA3JINYHBIX YUEOHBIX CUTYaIUSAX, a TAKKE B peabHbIX )KU3HEHHBIX
CUTYyallUsIX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npeaMeTHble pe3ynbTaThl MPEACTaBIEHBI [0 rofaM 00yUeHHSL.

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh!

c(OpPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HayUYHOTO 3HaHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOI'O MUPOBO33PEHUS, O BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosiorny, QyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHNuEe OMOIOTMUECKUX TEPMUHOB U MOHITHH: )KU3Hb, KJIETKA, OpPraHu3M, MeTa00sin3M (0OMEH BEUIECTB U
IpeBpalleHre YHEPTUn ), FOMeocTa3 (CaMOperyJsius), ypOBHEBask OpraHU3alHsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PEIPOTYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BUTHE;

yYMEHHUE M3J1arath OMOJIOTHYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs1, MyTallUOHHAs, IICHTPaJIbHAsA JOIMa MOJIEKYJISpHOW OHOJIOTHN),
3akoHsbl (I'. Mengens, T. Moprana, H. V1. BaBuiioBa) u yuenus (0 HeHTpax MHOI000pa3us ¥ MPOUCX0XKI€HUs KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenensaTs rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIaJETh METO/IaMU HAyYHOTO [MO3HaHUs B OMOJIOTUH: HAOII0AEHNE U ONKHCAaHUE )KUBBIX CHCTEM, NPOLIECCOB U SIBICHUH,
OpraHu3aIys U NpoBeieHNue OMOJIOTMYECKOI0 SKCIIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3b], BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIIeTyeMbIMU



BCINM4YHNHaAMU, OGLHCHGHI/IG MOJIYUYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOprI " 3aKOHOB, YMCHHC J1€JIaTh BBIBOJIbI HA
OCHOBAaHMH MOJIYYE€HHBIX PE3YyJIbTaTOB;

YMCHUC BBIACIIATh CYIICCTBCHHBIC ITIPU3HAKHW BUPYCOB, KJICTOK NPOKAPUOT U 3YKAPHUOT, OAHOKJIICTOUYHBIX U MHOT'OKJICTOYHBIX OPraHU3MOB,
0COOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTUU B KJIETKe, POTOCHHTE3a, IIIACTUYECKOT0 U SHEPreTHIeCKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHHUS, PA3MHOKEHUS, UHANBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MMOTYYSHHbIC 3HAHUS JJIs1 OOBSICHEHHSI OMOJIOTUYECKUX MTPOLIECCOB U SBJICHUH, JUISl IPUHATUS MPAKTUYECKUX PEIICHUN
B ITOBCETHEBHOM JKM3HHM C IEJIbI0 00eCTIeueHUsT OE30IMMaCHOCTH CBOETO 3/I0POBBS M 3JI0POBbsI OKPYXKAIOITUX JIOACH, COOTIOACHHUS HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIeH MPUPOAHON cpefie, MOHUMaHUe He0OX0JUMOCTH UCTIOIb30BaHUs JOCTHKEHUH COBPEMEHHOM OHOJIOTHY U
OMOTEXHOJIOTHIA JIsI PAIlIOHATIFHOTO MTPUPOIOTIONB30BAHUS;

YMEHHE pellaTh JIeMEHTapHbIE TeHETHUECKHE 3a/1a4l Ha MOHO- M TUTHOPHUIHOE CKpEUIMBaHUE, CLIETUICHHOE HAcle0BaHNE, COCTABIIATh
CXEMBbI MOHOFI/I6pI/II[HOFO CKpCIIUMBaHuA I NPCACKa3aHrA HACICIOBAHUSA IIPU3HAKOB Y OPraHu3MOB;

YMEHHE BBITIOIHSATH JJA00pATOPHBIC U MPAKTUYECKUE pabOThI, COOJII0IaTh IPaBUiia MpU paboTe ¢ y4eOHBIM U 1Ta00OPaTOPHBIM
o0opynoBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATH NHPOPMAIUIO OHOJIOTHYECKOT0 COJIEpKaHusl, BKIIOYAIONIYIO NICEBIOHAYYHBIE
3HAHUA U3 Pa3IMYHbIX UCTOYHUKOB (CpEeACTBa MAcCOBOM MH(OpMaLMU, HAYYHO-TIOMYJISIPHbIE MaTepHallbl), STUYECKNE aCIIEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, MEIULIMHE, OMOTEXHOIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIICHHS, 0000111ast OMOIOTHYECKYI0 HH(OPMAIHIO 13 HECKOJIBKUAX
HMCTOYHUKOB, TPAMOTHO HCII0JIb30BATh MOHATHIHBIN anmapaTr OMOJIOTHH.

[IpeameTHBIEC pE3ynbTaThl OCBOCHUS yueOHOTO TIpeameTa «buomnorusy» ¢ 11 knacce MOIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B ((OPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAIEHON rPaMOTHOCTH YETIOBEKa JIJIsl pellIeHHs )KU3HEHHBIX 33]1aY;

YMCHUEC paCKpPbIBATh COACPIKAHUC OMOJIOTMYECKUX TEPMHHOB U HOHATHH: BU/, ITOITYyJIAMA, FeHO(i)OHI[, 9BOJIIOLUA, ABUXKXYIIUE CUJIBI
((paxTOpBI) HBOMOLINU, TIPUCTIOCOOIEHHOCTh OPTaHU3MOB, BU000pa30oBaHue, IKOIOTHUeCKre (PaKTOPhI, SKOCUCTEMA, TPOTYIIEHThI, KOHCYMEHTHI,
pPEeIYyLEeHTHI, IIENU MTUTAaHUs, IKOJIOTHYECKas upaMuia, OuoreoieHos, onocdepa;

YMEHHE U3Nlarath Ouosorudeckue Teopuu (3BomroiinonHas reopus Y. JlapBruHa, CHHTeTHYECKasi TEOPHsI SBOIOINH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoacTBa K. M. bapa, uepenoBanus riiaBHbIX HampaBieHui u mytei sBomoruu A. H. CeBepiioBa, yueHus o
ouocdepe B. U. BepHaickoro), onpenensTh TPaHHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHUEC BJIAACTh MCTOJaMU HAYYHOI'O ITO3HAHUA B OHOJIOTHH: Ha6J'IIO,HeHI/Ie " OIIMCAaHUEC JXUBBIX CUCTEM, ITPOLECCOB U SIBJIeHHfI,
OpraHM3aIys U MPOBeeHUE OUOIOTUYECKOTO IKCIIEPUMEHTA, BHIABI)KEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCIMOCTH MEXKTy UCCIIETyeMbIMU
BEJINMYNHaAMMU, o0BsACHEHHE IMMOJIYYCHHBIX PE3YJIbTAaTOB, UCITIOJIb30BAHHBIX HAYUYHBIX HOHSITI/II7[, Teopnﬁ M 3aKOHOB, YMCHUE JI€JIaTh BBIBOJbI HA
OCHOBAHHH MOJYYEHHBIX PE3YyIbTaTOB;



YMEHHE BBIACISATH CYIIECTBEHHBIC TPU3HAKU CTPOCHHS OMOIOTUYECKUX OOBEKTOB: BUIOB, MOMYIISIIIU, IPOTYIIEHTOB, KOHCYMEHTOB,
PEIyLIEHTOB, OMOTEOIIEHO30B U IKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIIECTBEHHOM N3MEHYUBOCTH, €CTECTBEHHOT0 0TOOpa,
BHUI000pa30BaHUs, TPUCITOCOOJICHHOCTH OPTaHU3MOB, JICHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U MIOTOKA SHEPTUU
B DKOCHUCTEMaX, aHTPOIIOT€HHBIX U3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHYECKUX ITUKIOB B Ouocdepe;

YMEHHE MPUMEHSTH IMOTYYCHHBIC 3HAHUS JIJIs1 OOBSICHECHHSI OMOJIOTUYECKUX MTPOLIECCOB U SIBIICHUH, JUTSI IPUHSATHUS PAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOM YKU3HU C 1IeNIbI0 00eCTIeueHHsT OE30MaCHOCTH CBOETO 3I0POBbSI U 3JI0POBbSI OKPYIKAIOIIMX JIFOJICH, COOIIOICHHUSI HOPM IPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIICH MPUPOJTHON Cpefie, MOHNMaHue He0OX0IMMOCTH UCTIONb30BaHUS JOCTIKEHUN COBPEMEHHOM OMOJIOTHY ISt
paIMOHAILHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE PEIIaTh AJIEeMEHTapHbBIE OMOJIOTHYECKUE 3a]a9i, COCTABIIATh CXEMBI IIEPEHOCA BEIIECTB U DHEPTUH B 3KOCHUCTEMAaX (IeTH
MUTaHUS ),

YMEHHE BBITIOJHSATH JTA00PATOPHBIC U MIPAKTHUYECKUE padOTHI, COOI0ATh MpaBuia MpU padoTe ¢ y4eOHBIM 1 1a00PATOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTHYICCKHU OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO OMOJIOTHIECKOTO COJICPIKAHMUS, BKIFOUAIONIYIO IICEBIOHAYIHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CPEIICTBA MACCOBOI MH(OPMAINH, HAYYHO-TIONYJISIPHBIC MaTEPHAJIbl), pACCMATPUBATh INI00ATbHBIC
IKOJIOTHYECKHE TTPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHMSI, 0000111asi OMOIOTUYECKYI0 HH(DOPMAIHIO M3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCITOJI30BAaTh MOHITHIHBIN arapar OuoJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n MPOrpamMMbl Bcero Koutpoaenbie Ipakruyeckue o0pa3oBaTe/ibHbIE
padoThI pecypebi
bu6mmoreka [IOK
! brosorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KIETKU 6 Bronmozexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHue u HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnnorexa [HOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 15 bu6nmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb

bubnunoreka LIOK

! IBOTONKOHKAs GuOTOTHS 9 . https://m.edsoo.ru/7f41cc74

5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK

3emiie ' https://m.edsoo.ru/7f41cc74

bubnunoreka LIOK

3 OpranusMbl 1 OKpyXarolas cpesa S 1 1 https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK

4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 0,5 https://m.edsoo.ru/7f41cc74

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2,5 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KosaunyecTBo yacos Mara DJIeKTpOHHbIe U (poBbIE
H/'n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
bu6nuoreka [IOK
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOIBIL.
2 [IpakTrueckast padora Ne 1 1 05 Bbu6moteka [JOK
«Hcnonp30BaHKe Pa3IuYHbIX METOI0B ' https://m.eds00.ru/863e6122
IPY U3YYSCHUH OMOJIOTUYECKUX 0OBEKTOBY
3 buosiornueckue cucremsl, MPOUECCH U UX 1 bubnunoreka LIOK
U3y4YeHUE https://m.edso0.ru/863e6564
4 XuMHUYeCcKuM cocTaB KiIeTku. Boma u 1 bubnunoreka LIOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 benku. CoctaB u crpoeHue 0eKoB 1 hitps:/m.eds00.ru/863e6072
®epMeHThl — OMOJOTHYECKHE
Katanuzaropsl. JlaboparopHas padora Ne 1
6 «M3y4eHne KaTaIuTHIeCKON aKTUBHOCTH 1 0.5 BH6H_HOTeKa LOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha IprUMepe aMIIIa3bl WIH
KaTayasbl)»
bu6mmoteka IIOK
! Yraesozet. Jlumett L https://m.edso0.ru/863e6870
bubnunorexa LIOK
8 Hyxrennostie knciiorst. AT® 1 https://m.edso0.ru/863e6d5¢c
9 Hcropust 1 METOIbI U3YUYEHUS KIIETKU. 1 bubmuoreka [IOK
Knerounas Teopust https://m.edso0.ru/863e6e88
10 Knerka xak nenocTtHas )KuBasg cucTeMa 1
11 CtpoeHue 3yKapuOTUYECKOM KIIETKH. 1 0.5 bubmuoreka [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

JlaGopaTtopnas pabora Ne 2 «M3yuenue
CTPOCHHS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTEpUi O MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OIHCAHHE»

https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716c¢

bu6nmoreka [IOK
12 OOMeH BEmECTB WM META00MH3M https://m.edsoo.ru/863e766¢
bubnunorexa LIOK
13 Potocutes. Xemocunres https://m.edsoo.ru/863e7c98
. bubmuoreka [{OK
14 JHepreTHuecKuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UMK KIETKH. Jleenue
5 |Sremn M Taoputopms s os Bumorera LOK
' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakius MaTpuyHOro bubmuoteka [IOK
cuHTe3a. TpaHcsus — OnocuHTe3 OesKa https://m.edso0.ru/863e796e
bubmmoteka IIOK
17 Kontponbnas padota o teme «Kietkay hitps://m.eds0o.ru/863e796e
bu6nunorexa LIOK
18 Hexnerounsie popMbl )KM3HU — BUPYCHI https://m.eds00.ru/863e7540
bubmmoteka IIOK
19 ®opMBbI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kietok. OmnogorBopenue. JlaboparopHas
21 pabota Ne 4 «3y4yeHne CTpOeHUs 0.5 bubmorexa [IOK

MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

https://m.eds00.ru/863e81b6



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

bub6nmoreka [IOK

22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB hitps://m.eds00.ru/863e8436
23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U Bu6mumotexa [JOK
U3MCHYMBOCTH https://m.edso0.ru/863e86f2
e B LOK
’ https://m.edso0.ru/863e8878
CKpeIlIUBaHHe
o5 JurubpuaHoe cKpemmrBaHue. 3aKoH bu6nmoreka [IOK
HE3aBHCUMOI'0 HACJICIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacJeI0BaHUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
26 pe3yJIbTaTOB MOHOTUOPUIHOTO U 05 Bu6mmoteka [JOK
JTMTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.eds00.ru/863e8c60
JPp030(hUITBI HA TOTOBBIX
MUKpOTIpenaparax»
27 Wrorosas koHTposibHasA paboTa E{;S:ﬁ;&:;%iilorﬁm 63e8c60
N3menunBocTh. HenacnencrsenHas
M3MEHYHBOCTH. JlaboparopHas pabota No
o8 6. V3yueHne Moau(pUKalMOHHON 05 bubmuoreka [IOK
U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO psiZia U BapHAIIHOHHOM
KpHBOW»
Hacnencrsennas n3MeHYHBOCTE.
29 JlaGopatopHas pabota Ne 7. «AHanu3 05 bubmuoteka [IOK
MyTanui y 1po30(uiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»»
30 ['eneTrka yemoBeka bubmorexa HOK
https://m.edso0.ru/863e8d78
31 O00611eH1Ee 10 TeMe «HacneacTBeHHOCTD
¥ U3MEHYHBOCTH OPTaHU3MOBY
32 Ceneknus Kak HayKa U MpoIece bu6mmoreka [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.edso0.ru/863e9214

33 MeToObI U TOCTH)KEHUS CEJIEKIINU 1 bub6numoreka [IOK
pacTeHuil U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus Kak orpacib 1 Bu6muoteka [JOK
IIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
wn Tema ypoka Beero Kontpoabubie IIpakruyeckue W3yseHus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 OBOJIOLHSI U METOABI €€ N3yUYEHUS 1 bubmorexa LIOK
t A i https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuit oo 1 bubmuorexa [IOK
3BOJIIOLIUH https://m.edso0.ru/863e9570
3 Mukpoosomouis L iipeim edso0 TW/B6360c1:
[Tonynsmus Kak 3ieMeHTapHasi euHUIA
4 BHJIa 1 3BoronuU. JlabopaTtopHas pabora 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OTOrHIeCKOMY KPUTEPHIO»
5 JIBuoKymIye cuibl (3JeMEHTapHbIe 1 bubnnorexa [JOK
(baKTOpkI) IBOITOIHH https://m.edsoo.ru/863e9da4
. bubmuorexka [IOK
6 EctectBenHsblit 0TO0p 1 €ro Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbpratel 3BOIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bupo0oOpa3oBanue. JlabopatopHas pabora 1 05 bubmuoreka [IOK
Ne 2 «Onucanue mpucmocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIbHOTO
Xapakrepa»
8 Hamnpanenus u nytu Makpo3BOJIIOLIMHI 1 bubmorexa IOK
P T P t https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN 1
10 Ucropwus sxu3nu Ha 3emiie 1 METOIbI e€ 1
W3y4YEeHUs
11 I'mnoressl NPOUCXOKIACHUS KU3HH HA 1 bubmuoteka [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 110 Hpam U

bub6nmoreka [IOK

12 nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBLHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne | «I/IszlquHe 0.5 ﬁﬁg;l;l/(;rféeﬁs(i.orﬁl%%a%c
HCKOIMAEMbIX OCTAaTKOB PaCTEHUI U
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4eckoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxymye cuitbl ((aKTophI) Bu6mmoteka [JOK
AHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBbIE CTaIUU 3BOJIIOLUU YEJIOBEKA
18 YenoBeueckue packl ¥ PUPOIHBIE Bu6moteka [JOK
aJlanTaluy YeJI0BEKA https://m.edso0.ru/863eaeca?2
19 KonrtponsHas pabora«Bo3HUKHOBEHME U
pa3BUTHE )XU3HU Ha 3eMiie)
20 DKOJIOTHs KaKk HayKa
21 Cpensl 00MTaHUs U YKOJIOTHYECKUE bubmuoreka [IOK
(baxTOopEI https://m.edsoo.ru/863eafec
AbGuotudeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubmuorexa [IOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubnunoreka LIOK
23 bromiieckne paxrope: https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nonynsun. [Tpaktuyeckas padora Ne 2 0.5

«IIoacY€T MIOTHOCTH MOIYJISILIUI PA3HBIX



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

BHUI0B paCTCHHﬁ>)

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 ﬁgg;?;;;iiglorﬁl%geb 163
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 53527/(;;?;15)%5/8 63eb46a
21 Deonommeesue mpavinn, Coofiorsa | 1 bu6aorexa LIOK
https://m.edsoo0.ru/863eb5fa
skocucteM. Cykueccust
28 [Ipupoanbie 3KOCUCTEMBI U 1
AQHTPOTIOTEHHBIE IKOCHCTEMBI
29 Hroroast koHTpoIbHAs paboTa 1 1
30 buocdepa — rinobanpHas s3KOCHCTEMA 1 bubnnoreka [JOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
orochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBO B Ouocdepe 3emiu 1
33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnnorexa [JOK
YeJI0BEYeCTBa https://m.edso0.ru/863ebale
34 O600menue Tembl «Coob11ecTBa u 1 05
HKOJIOTHUECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
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




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* buonorus, 10 xracc/ benses JI.K., Apivmmi .M., Ky3nenosa JI.H. u apyrue; non penakuueii bensesa JI.K., [Ipimmmna .M., AkiimonepHoe
obmectBo «M3narenscTBo «IIpocBerieHne)

* buonorus, 10-11 kmaccer/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; nox penakuueit Kpukcynosa E.A., O0mecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTBHIO «PyCCKOE CIIOBO - YUEOHHKY
METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISI

1. Bupryansnas mkona Kupumia u Medboaus. Ypoku ouonorun Kupumia u Medoaus. O6mras 6uonorus 10 - 11 kmacc;.
MeToanuecKkiue MaTepralibl Ha 3JCKTPOHHBIX HOCUTEIIAX

1. buonorwus. Bech mkonbHbI Kype. BoTanuka, 300510THs1, aHATOMHSL, (PU3UOJIOTHSI YesloBeKa 1 o01ast ouosiorust. J{s aOUTypueHTOB,
CTapIICKJIACCHUKOB U YUUTEIICH.

2. Ypoxku 6uonorun Kupmma u Medoaus. 6, 7, 8, 10, 11 knacc. /Buptyanbhas mkoja Kupumra u Medoausi.

3. KommuiekTsl T€CTOB 110 OMOJIOTHU IO OCHOBHBIM TemaM Kypca 6, 7, 8, 9, 10, 11 kiaccos

4. KomrurekT 3amaauii moarorosku Kk EI'D o Ouonoruu 11 xitace

5. KombroTepHsie npe3eHTanuu K ypokam ouosioruu 5-11 kimaccol
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1.http://www.e-osnova.ru/- XKypuan «buonorus. Bee s yaurens!»
. http://digital. 1september.ru — O6mepoccuiickuii mpoekt «Illkona nuppoBoro Bekay.
. http://school-collection.edu.ru - Komnekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
. http://www.electroniclibrary21.ru - DaekrponHas 6ubauoreka 21 Beka.
. http://www.ege.edu.ru - Odurmanbuelii nHGOpMaMOHHBIH opTan EID.
. http://www.zavuch.ru - Caiit ans yauresei.
. http://ecosystema.ru - Dxonorunyeckuii HEHTP «IKOCHCTEMAY.
. http://letopisi.org - Jletomucu.
. http://nsportal.ru - ConnanbHast ceTb pabOTHUKOB 00pa30BaHUSI.
10.http://proshkolu.ru— becriatHplil HIKOIBHBINA TOPTAJT.
11.http://infourok.ru - becraTHbIH KOHCTPYKTOP CAWTOB JIIsl YUUTEIIS.
12.http://multiurok.ru - BecrutaTHBI KOHCTPYKTOP CalTOB LIS yUUTEIIS.
13.http://bio.1september.ru - «f uay Ha ypok Onosoruu. 1 ceHTIOps».
14.http://dnevnik.ru - JTneBHUK.pYy.
15.http://www.krugosvet.ru - Durukioneaus Kpyrocser.
16.http://www.uchportal.ru/ - Yuutensckuii moprai.
17.http://priroda.ru - Ilpupona Poccuu, HalMOHAIBHBIN TOPTAJL.
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18.http://zooclub.ru - 300k1y0. Mera’sHuMKIONEeUs O dKHBOTHBIX.

19.http://www.darwinmuseum.ru/ - TocynapcTBeHHbIN J[apBUHOBCKUI My3€i.

20.http://www.zin.ru/ - 3oonorndyekuii HHCTUTYT Poccuiickoii akajeMuu HayK.

21.http://www.livt.net/ - DrekTpoHHast HILTIOCTPUPOBAHHAS YHIMKIIONE K «KHUBBIC CYIIECTBAY.
22.http:/lwww.zin.ru/BioDiv/index.html - Uudopmannonnas cucrema «buopaznoodpasue Poccumy.

23.http://zmmu.msu.ru - 3oonornyeckuii myzeir MI'Y um. M.B.JIomonocosa. 24.http://sci.aha.ru/biodiv/anim.htm - Dunuknoneaus ®opa u
¢ayHa.

25.http://biodat.ru/ - MuadopMalimoHHbINi CAlT 0 )KUBOK MPUPOJIE.

26.http://www.unnat.ru/ - llIxona 1OHHATOB.

27.http://plant.geoman.ru/ - bubaroreka JKu3Hb pacTCHHI.

28.http://lwww.learnbiology.ru/ - 3anumarenbHast GHOIOTHSL.

29.http://med.claw.ru - Meaununckas sHnuKIONe M. AHaroMuyeckuii atiac. 30.http://animal.geoman.ru/ - Mup sKHBOTHBIX.
31.http://ru-biologia.livejournal.com/12284.html - TIpoGJiembl 3BoTIOIINH






