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HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mnporpamMmbl MO OHUOJIOTMUH TEOPETHUYECKYID OCHOBY MJIf
OIpe/eNiCHUs] MOAXOJ0B K (POPMHPOBAHUIO COJEpKAHUSA Y4YEOHOTO MpeaMeTa
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxeHns DPIroOC COO o
B3aUMOOOYCIIOBJICHHOCTH LI€JIEH, COJEp)KaHUsA, pe3yJbTaToB OOydeHus H
TpeOOBaHMI K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB, MTOJIOKEHUS 00 OOIIMX LEISIX U
IOPUHLMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHETO
obmero obOpasoBanus B Poccuiickoit denepanuu, a TaKkKe TMONOKEHHUS O
cnenuduke OMooruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIICUCHUN
CYLIECTBOBAHMsI 4eJIOBeUeCKOoro oodmectBa. COraacHO Ha3BaHHBIM IOJIOKEHUSAM,
OIpeiesieHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o OuojorMM JAa€T MPEACTABICHHE O LENsAX, 00 oOumen
cTparernu OOy4YeHUs, BOCHUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpEICTBAMU
yuebHOro mpeamera «buonorus», ompeaenseT o00sA3aTeIbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeieieHue 1o pasjenaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEIbHOCTh U3YUEHHsI yUeOHOro Marepuana ¢ yu4éTom
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKHA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme mo Ouonormm TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
TUTAHUPYEMBIM JIMYHOCTHBIM, METalpPEIMETHBIM H TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (QOpPMHpPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOM
NESATEIBbHOCTH /Yy4EOHBIX JCUCTBUN OOYYarONIMXCSl 1O OCBOCHUIO COJACpIKaHUSA
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOTHM, OJjlaroapsi 4yeMy B HeEW
MPOCMATPUBACTCA HAMPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHMS,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, KOJOTUUECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpasze *W3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKpY’KaloIled MNPUPOAHOU cCpeje.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MpOrpamMme Mo OMOJOTHHU YAENEHO BHUMAaHHUE HCIOJB30BaHUIO
MOJIyYE€HHBIX 3HAHUM B MOBCEIHEBHOM KM3HU I PELICHUS MPUKIAIHBIX 33134, B
TOM dYHCJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHHS HKOJIOTUIECKU
1eJ1eco00pa3HOro TMOBEACHUS B OKpYXKAalolled MNpUpPOJHOM cpene, aHauu3a
BIMSIHUSL XO3SHUCTBEHHOW MAESITEIbHOCTH 4YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHIIEHWE BHUMaHUs K MPUKIIaJHONW HAIPaBICHHOCTH
yueOHoro npeamera «buoaorusy npoauKToBaHO HEOOXOAMMOCTBIO OOeCeueHUs



YCIIOBHM ISl pELIEHUs] OJTHOM M3 aKTyaJIbHBIX 337a4 IIKOJIBHOIO OMOJIOrMYECKOTrO
oOpa3zoBaHus, KOTOpasi Tmpeanojaraer @QopMuUpoBaHUE Yy  OO0yYarOIUXCA
CIIOCOOHOCTH aIalITUPOBATHCS K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buosnorus Ha ypoBHE CpemHEero oOmero oO0pa3oBaHUS 3aHMMAET BaXHOE
Mecto. OHa obOecrieunBaeT (OpMUpPOBaHHUE y OOyYarOIIUXCS MPEACTaBICHUU O
HAy4YHOU KapTUHE MHpA, pacldpsieT U 000OIIaeT 3HaHUA O KUBOW HpHUpoie, e
OTJINYUTEIIBHBIX MPHU3HAKAaX — YPOBHEBOM OPraHU3allMM WU HBOJIOLHH, CO3AET
YCIIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKUBOW  TPUPOIBI,  (HOPMHpPOBAHHS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKkKe JJIsl PeLIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpPEeAHEero  oOmero  o0pa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. M3yuenue Ouosiornu oOecreuynBaeT yciaoBus sl GOpMUpPOBaHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIUOHHBIX ¥ HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET HMHTETpalMyd OMOJOTMYECKHUX 3HAHUH C
MPEACTABICHUSIMHU U3 JAPYTUX YYEOHBIX NMPEIMETOB, B YACTHOCTH, (PUBUKH, XUMUU
u reorpadun. HazpaHHble MOJOXKEHHS O MpEeAHA3HAYEHUU YYEOHOro IpenMera
«buosnorus» cocTaBWIM OCHOBY [UIsl ONpPENENICHUS IMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
ounomnorumu.

Ot6op conepxkanus yueOHOTo mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOrO IMOAX0Jd, B COOTBETCTBUU C
KOTOPbIM OOy4Yaromuecs: JOJDKHBI OCBOMTH 3HAaHUS W YMEHHS, 3HAUMMbIC IS
dbopmupoBaHus 00IIEH KyJbTYphl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YesIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTHI COICPKAHUs, KOTOPBIE CIIy)aT OCHOBOU it (hOPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
[EHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TIyMaHU3alUU
OMOJI0rHYecKOro o0pa3zoBaHusl.

CrpykTypupoBaHHe cOJep)KaHus y4eOHOro MmaTepuana B Iporpamme Io
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOUM MPUPOJIbI, 0 €€ YPOBHEBOM OpraHU3allui U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeameta «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bHonorus kak Hayka. MeTosl
Hay4yHOro mo3HaHus», «KieTka xak Ouonornueckas cucreman, «OpraHusm Kak



Oouonornueckasi cucrema», «CucremMa W MHOTOOOpa3ue OPraHUYECKOTO MUPAY,
«IBOJIIOIUS )KUBOU MPUPOJIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTIY.

Lenp m3ydyenus ydeObnoro mpenmera «buonorus» Ha 06a30BOM YpPOBHE —
OBJNaJIcHUEC  OOYYAIOMIMMUCS 3HAHUAMH O  CTPYKTYpPHO-(YHKIIMOHATHLHOM
OpraHW3allii > KWBBIX CHCTEM pA3HOTO paHra W MpuoOpeTeHne yMeHUn
UCIIOJIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOM IPUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1ienu u3ydeHus: yueOHoro npeameta «buosnorus» Ha 6a3oBOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUist OPMHUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3HH U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIJAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOYyYaIOIMIUXCS TMO3HABATENbHBIX, WHTEJUIEKTYalbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IYTSAX DPA3BUTUS B
OMOJIOTUU HAy4YHBIX B3MVISA0B, UACH U MOAXOIOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAJIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OLIEHUBATH SBJICHUSI OKPYKAIOIIETO
MHpa JKUBOW MPUPOJBI HA OCHOBAHWUU 3HAHUW W ONBITA, MOJYYEHHBIX MpU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSITEIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEIIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEpEIKHOTO OTHOIIECHUS K HEH, COOTIOICHUS STHUSCKUX
HOPM TPY NPOBENCHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWM sl TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1isi POPMUPOBAHUSI HAYIHOTO MUPOBO33PCHUS,

MpUMEeHEHNe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTIOBCEIHEBHOMN KU3HU JIJIS
OLICHKH MOCJIEACTBUI CBOEH JIESITEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp MPOPUIAKTUKH
3a00JIeBaHUN.

B cucreme cpennero oOmiero obOpasoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SIBJISICTCS OOS3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM 00nacTi « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.



Jiist m3ydennsi 6uoa0ruy Ha 6a30BOM YPOBHE CPEHEro 00IIero oOpa3oBaHUs
otBoAuTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hezeno).

[lepeuens 1a00paTOPHBIX U MPAKTUYECKUX PAOOT peann3yeTcs C UCTOIb30BaHUEM
g poBoit maboparopuu i mkodbHUKOB LlenTp «Touka poctay.



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Buojiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMU U
JIPYTHUMH €CTECTBEHHBIMH HayKamH, (puiiocodueit, STUKOM, 3CTETUKON M MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHMS KUBOM TPUPOBI (HAOIIOEHUE, SKCIICPUMEHT, ONTMCAaHUE,
u3MepeHue, Kinaccuukanus, MOACIUPOBaHUE, CTaTHCTUYeckas oOpaboTka
JTAHHBIX).

JlemoHCTpauuu:

[Toptpetsl: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl MO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbIe M IPpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTEeMBbI U UX OPraHu3aNMs.

XKussie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPraHU3AIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSILIUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKHH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHU3alUN
KUBOU MPUPOABD.

O6opynoBanue: Mojaenb MoJiekyibl JJHK.

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTAB KJIETKU. XUMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpasabHbIE BEIIECTBA.

OyHKIIMM BOALI M MHUHEpPAJIbHBIX BeliecTB B KieTke. I[loanepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHre OenKoB. AMUHOKHCIIOTBI — MOHOMEpHI OEIKOB.
HezameHnnmble n 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOM MOJIeKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHASI CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornyeckue
GyHKIHUU OEIKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenuduyHoctb. KodepmeHnTsl. Buramunsbl.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYrneBonapl:  MoHOcaxapuabl  (IVIIOKO3a, pubo3a U J1€30KCHUpu003a),
aucaxapuibpl  (caxapo3a, JaKTo3a) M MoJIMcaxapuibl (Kpaxmaj, TJIUKOTEH,
1eJUI0I103a). buonornveckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdonaunuasl, crepounsl. ['mapoduasHO-
ruapodobHbie cBoiicTBa. buonmornueckue Qynkuuu gunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK w PHK. Hykmeornaer — MoHOMEDSI
HyKk1ernHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JHK. Ctpoenne u ¢pynxuuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[uronorus — Hayka o kieTke. KineTtounas Teopusi — mpuMep B3auUMOJIECHCTBUS
uzeil 1 PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIICTKU.

Knerka kak wnenoctHas xuBas cucrteMa. OOmme NOPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHas meMOpana, Mmonekynbl JJHK kak renermyeckuid ammapar,
CUCTEMa CHHTe3a Oelka.

Tunel KJIETOK: »yKapuOTHYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTku. Kierounas creHka Oaktepuil. CTtpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >KMUBOTHOU H
rpUOHON KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIUKC, MX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBolicTBa v pyHkuuu. [{luronnasma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, ammapar Ionbmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTraHOWABI KJIETKH: MHUTOXOHAPWUH, TUIACTHUIBL.
[Ipoucxoxnenne MHUTOXOHIpUM u 1actua. Buasl tmactun. HememOpanHbie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIMU OpraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynatopHslid HeHTp KieTkd. CTpoeHue siapa: siaepHas 000JouKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanmu:

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

Huarpammsbl:  «PacnpenesieHne XHUMHUYECKMX JJIEMEHTOB B HEXKUBOM
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl 1 cxembl: «llepuoanueckas TabiMla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOABD», «brocuuTes 6enkay, « CTpoeHHEe MOJIEKYJITbI OelIKay,
«Ctpoenue pepmentan, «Hyknennonbie kuciotbl. JJTHK», «CtpoeHre MOiIeKyIIbl



ATO®», «CtpoeHHe 3yKapuOTHUECKON KIIETKH», «CTPOCHHE HKUBOTHOM KIIETKW»,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOCHHE NPOKAPUOTHYECKON KIIETKU»,
«CtpoeHue sapa KIETKN», « Y TIEBOAbD, «JIumupm.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHHME Jisi TPOBEACHUS
HaONIOACHUN, HM3MEPEHHUI, SKCHEPUMEHTOB, MHUKPOIpPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

JlabopatopHass pabora Ne 1. «M3ydyeHue KaTaqTUTUUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPACTECHUI,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OIMCAHUEY.

Tema 4. ’KusHenessTeILHOCTD KJIETKH.

OOmMeH BemecTB, Wik MeTadoIu3M. ACCUMUIIALINA (TIJIAaCTUYECKUN OOMEH) U
TUCCUMWISIIUSA (PHEpreTuuecKuii OOMEH) — JIB€ CTOPOHBI €JIMHOTO Mpolecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B IMOHUMAaHUU
MeTabonmu3Ma.

Tunbel oOMeHa BeliecTB: aBTOTpOo(dHBINA U rerepoTpodHsiil. Posib ¢pepmeHToB
B 0OMEHE BEUIECTB U MPEBPALEHNUN SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBags u TeMmHOBass (a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPpdekTuBHOCTh OTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emJie. BausHue ycnoBuid cpeibl Ha (OTOCHHTE3 U CIOCOOBI MOBBILLIEHUS €r0
MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTEHU.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoIIHe OakTepuu. 3HaUeHUEe XEMOCHHTE3a st
KU3HU Ha 3eMIIE.

DOHepreTudeckuii oOMeH B KJeTke. PaciuernsieHue BellecTB, BbIIEICHHE U
AKKyMYJMpPOBaHHE DJHEPrud B KIETKE. OTambl 3HEPreTHYecKoro oOMeEHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WIH KIETOYHOE
IbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JHK.
Peanmzanusi reHernueckoil wHGOpMalUM B KIETKE. ['€HETHYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Ooenka. Otanbl TpaHcusuud. KonupoBanue amuHokucinor. Pomns pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W KU3HEHHOTO IMKJA BHPYCOB.
baktepuodaru. bonesnu pacTeHUid, >KUBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3doynurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMS,  peBepraza W uHTerpasa.  lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konwsuos, /[. . UBanoscku, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanusy, «Metabomm3m», «MUTOXOHIPHUSIY,
«JHepreTuyeckuii ooMen», «Xiopomiacty, «Dorocunres», «Crtpoenne THK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 0enkay, «I e HeTUUeCKUl KO,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: Moaenu-ammukanuu «Y asoenune JIHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHMe M HHAUBHAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krerounblii 1UKI, WM S>KU3HEHHBIM 1MKI KieTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpoTekawmue B uHTepdaze. Pernmkanusa — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HaOOp — KapUOTHII.
JIMTUIon eI W TalIOWJHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{utomorndyeckne OCHOBbI PA3MHOXKEHUS W  HWHIWBUAYAJIBHOTO Pa3BUTHUSA
OpPraHn3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemas rudesb KJIETKHA — arlomnTo3.

dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrosnoe U noioBoe. Bunubl 6ecnonoro
pPa3MHOXXEHUSA: [IEJICHUE HAJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3sMHOXKEHUE, €T0 OTIANYHS OT OECIOJIOTO.

Meito3. Cragum meinio3a. [Iporecchl, Npoucxoadine Ha CTaauaxX Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMU CMBICT H
3HAYEHUE MENO03a.

l'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKA. OOpa3oBaHWE W Pa3BUTHE TMOJIOBBIX
KJIETOK — TrameT (CIepMaTo30M], SIMIEKIEeTKa) — CIIepMaTOreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKICTOK W CIepMaTo30ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIILHOTO Pa3BUTHS Y TMO3BOHOUYHBIX >KHUBOTHBIX:
npoOsieHre, TacTpyismnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHSA: TMPsAMOE, HempsiMoe (MMuuHOYHOE). Bimshue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct u pasButue pacrennii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanmu:

Tabmuupr u cxembl: «®POpMBI Pa3MHOXKEHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kierku Oaktepuil», «CTpoeHUE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meinoszy», «lIpsmoe n HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIINUX U
yesnoBekay, « OCHOBHBIC CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MUKPOITPENapaThl «CriepMaTo30uabl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKONUTAIOWEro», «KapuokuHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHas MOJIENIb-alIuIuKauus «JleneHne KIeTKu», MOJIEIb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopHass pabora Ne 4. «M3yueHHe CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieicTBEHHOCTH U H3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaumn renetuku. Micropus pa3Butus reHeTuku. Posib nurosmoruu
U OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKU. BKiaa poccHilCKUX M 3apyOeHBIX
V4YEHBIX B PpPa3BUTHE TEHETUKH. MeTonbl TEHETUKU (TUOPHI0IOTHYECKUMA,
LUTOTEHETUYECKHUM, MOJEKYISIpHO-TeHEeTHUeCKUil). (OCHOBHBIE T'€HETUYECKHE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YCTAaHOBJICHHbIE ['. Menaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH eAuHO0-00pa3usi TUOPUIOB TEPBOTO
nokosieHud. I[lpaBuno JOMHUHMpPOBaHMS. 3aKOH PACHICIUICHHS TMPU3HAKOB.
['unioresza unctotel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTHMYecKMe  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanu3upymoliee ckpenmpanue. Mcnonp30BaHne aHaATU3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIPENIeSICHUsI TEHOTUITa OCOOH.

CueruieHHOe  HaclenoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapyleHne cuernieHus reHoB B pe3yibTare
KPOCCHHTOBEpPA.

XPpOMOCOMHasi TEOpHUs HACIIEICTBEHHOCTH. [ €eHETUUECKHE KapTHI.



I'enetuka momna. XpoMOCOMHOE OmpeAeneHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIBI N3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Ponp  cpempl B HEHACIEICTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOJAU(PUKALMOHHON N3MEHUYUBOCTU. BaprallMoHHbIN psifi ¥ BapuallMOHHAsi KpUBasl.
Hopma peakuun npusHaka. KonndecTBEHHbIE M KauyE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnenctBennasi, WiM TEHOTHNHYECKas, W3MEHYMBOCTh. KoMmOumHaTHBHas
M3MEHYUBOCTb. Mei0o3 W TOJIOBOM mMporecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTannoHHas u3MeH4nBoCTh. Knaccudukanus MyTaiiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HACJIE€ACTBEHHOM n3Menunsoctr H. 1. BaBuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJBI T'€HETHKHU
YeJIOBEKa: TeHEAIOTHUYCCKUM, OIM3HCIOBEIA, IIMTOTCHETHYCCKHUM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHnHOE OTIPENICIICHHE reHOTHUIA!
[IOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[M[1P-ananu3a. HacnencrtBeHHble 3a00JeBaHUs YEJIOBEKa: TI'€HHbIE OO0JE3HH,
00JI€3HM C HACJIEICTBEHHOM NpeapacroyioKEHHOCThIO, XpPOMOCOMHBIE OOJIE3HH.
Comarnueckue M reHepatuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS] TEHETUUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUpPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JlemoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuubr u  cxembl:  «MOHOTMOpUIHOE  CKpEUIMBAaHUE U €ro
LATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI  ramer», «JlurubpugHoe  CKpeluBaHUEY,
«luronornueckue  OCHOBBI ~ JUTMOPUIHOTO  CKpelIUMBaHus»,  «Menosy,
«B3anmonencTBUE  alJIENbHBIX TE€HOB», «l'€HEeTHYeCcKHe KapTbl pPACTEHM,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CUEIUIEHHOr0 ¢ 1mojom», «Kapuotumnbsl uyenoBeka H KUBOTHBIX», «Buisl
U3MEHUUBOCTHY», «MoaudukalroHHas H3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi U3BMEHUYUBOCTH.

ObopynoBanue: Mojenu-amuMKaud «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe nmomuHMpoBaHue», «JlurubpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON W MuKporpenapar «J[pozodumma» (Hopma, MyTanuu
(opMBI KPBUILEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U NpaKkTUYecKue padoThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
OCTPOCHHUE BaPUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JIaGoparopHast pabota No 7. «AHanu3 myTauuil y apo30¢uisl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema /. Cesnexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkupns Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKINHA U JTOMECTHUKALUS.
Yyenue H. UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS U MHOT000pa3us
KYyJIbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoOpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METObI CeNeKIUU. MacCoBbIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUWH M KUBOTHBIX. OIlleHKAa 3KcTepbepa. biIM3kopoacTBEeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rubpuauzanuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJyYEHUE TOJIUIUIONIOB. JIOCTMKEHUSI CENEKIMA pPACTeHHWM, >KUBOTHBIX W
MHKPOOPTaHWU3MOB.

buotexHonmorust kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kietounas
nHxeHepus. Knerounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIILCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosornuecknue W othyeckue  npobnembl. MO —  reHeTHuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. W. Basuios, . B. Muuypun, I'. /1. Kapneuenko, M. @.
HBaHoB.

Tabmuiel U cxeMbl: Kapta «lleHTphl MPOUCXOXKICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «[lopoabl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausamnus», «Padorel akagemuka M. ®@. FiBanoBay,
«Jlomunnounus», «OO0BEKTH OuoTexHosorum», «Kierounsie KymbTYypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoOC TEHOB, XPOMOCOM).

O6GopynoBaHue: MYJISDKH TJI0JIOB U KOPHETUIOO0B TUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTopHblie 1 npakTHYecKHe PadOThI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKLMH PAcTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO34WCTBO, JIAOOpPaTOPHIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. IBoIIOUMOHHAS OHOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopusi U €€ MecTo B OMONOruH. BriusHue 3BOIIOIMOHHON TEOpHUH Ha pPa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CeuzerenbcTtBa sBomonuu. [lameoHTONOrMYECKHE: IOCIIEN0BATEIbHOCTD
HOSIBJIGHUS. BHUJOB B MaJICOHTOJIOIMYECKON JIETONMHMCH, NEPEXOIHBbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA M pa3iauuus 3MOPHOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEILHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHEIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTell y Bcex
OpPraHHU3MOB.

OpomonnoHHas teopus Y. JlapuHa. IIpeanocwliku BO3HUKHOBEHMS
napBuHU3Ma. JIBMOKylIMe CHJIbI 3BONIONMM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, Heompenen€HHas W3MEHYHBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) 2BOJONMKA BUAOB B Mpupojae. MyTallmoOHHBIN
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomynsliMOHHBIE BOJHBI U Jpeild
reHoB. M301us 1 MUTpanus.

EcrecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojouuu. [Ipumepst
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMOop(h03bl U HIUO-aTaNTAIIHH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi. PopMbl  HBONIONUU:  (UIIeTUYECKas, JMBEpreHTHas,
KOHBEpTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HecleuUaTn3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS padaLUs.

JleMoHCTpauuu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuup!l u cxemsl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emMiie», «3apoabIIIn
MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsiuum»,  «MyTanuoHHas
U3MEHUUBOCTB», «Apomopdossl», «Uanoamantamum», «OOmas aereHepaius,
«/IBmxkymue cuibl sBosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «IIpucnoco0IEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B1000pa3oBaHue», « IKOJIOTHUECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0op MIOAOB U ceMsiH, KoJuiekuusi «lIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Yy
KUBOTHBIX», MoJieNIb «OCHOBHBIE HANPaBJICHUS SBOJIOLUUY», O0OBEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Tra O3BOHOYHBIX).

buoreorpaguueckass kapra wmwupa, KoyuieKuusi «DPOpMbI COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», Mojenb ammimkanus «llepekpéct
XpOMOCOM», BIIaKHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpacKu Teja).

JlabGopaTopHble U NpaKkTHYecKue padoThI:

Jlaboparopuass pabora Ne 1. «CpaBHeHUE BHJIOB 1O MOP(DOIOTUUECKOMY
KPUTEPUIO».

JlaboparopHas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HukHOBeHMe U pa3BUTHE KU3HU Ha 3emiie.

JloHay4YHBIE TPEACTABICHHUS O 3apOXKICHHHM XU3HH. HayuHbple rumnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emie: aOuoreHe3 M NaHcrnepMus. XUMHUYecKas
ABONIOLMSA. AOHOTE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
OKCNEpUMEHTAIBHOE MMOATBEPKACHUE XUMUUECKOMN 3BoMonMy. HavansHble sTansl
ouonornueckoi sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIOLUS.
®opMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emie mo spaMm M nepuojam. Karapxein. Apxeickas u
nmpotepo3oiickas dpbl. I[laneosoiickas spa u €€ TNEpUOAbl: KEeMOPHUNCKHIA,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKas 3pa v €€ MePUoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickags »9pa u €€ mnepuoAbl: MNaJICOTCHOBBI, HEOrE€HOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTruKa KiIuMaTa U IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
XKUBOTHBIX. [losiBJIeHME, pacliBET U BBIMUpAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKoro Mupa Kak OTpakeHue 3BoOOIMH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIbI OPTaHU3MOB.

DBOJIOLHS YesIOBEeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
IPOUCXOXKJECHUU 4YeloBeKa. Meroabl u3ydeHus aHtponoreHe3a. CxolctBa
paznuyms 4esloBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBwxymue  cuibl  (pakropbl) — aHTpomoreHeza.  HacnenctBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3TOTOBIICHUE OPYAUH TpyAa, MBIIIUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPAJONUTEKH, YernoBek
yMmenel, YenoBek npaMoxondammii, YenoBek HeaHAEpTaNbCKHM, YenoBek
pa3yMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpEMsS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue pacel. OcHOBHbIE  OosiblIME€  pachl:  €BpOMNEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3narcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  NpeICTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toprpetsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHOoBeHne CoOTHEUHOM CHUCTEMBI», «Pa3BuTHE
opraHu4yeckoro mupa», «PacturtenbHas  kietka», <« KuBOTHasg  KJIeTKay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHMSI 4YeJIOBEKa M YEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOAOK MPEIKOB
COBPEMEHHOTO 4YeNOBEKa», «JIpeBHenue mwoam», «peBHue moam», «llepsbie
COBPEMEHHBIE JII0IN», «HeIoBeYeCKHUE pachDy.

O6opynoBanme:  mymspku — «lIpoucxoxknmenue — yenoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEPTalblld, KPOMAHbOHIIA), CJIENKH WU
HU300paXeHUsT KaMEHHBIX OpYJIHUM MEpBOOBITHOIO YeENOBEeKa (KaMHHU-YOMIIEPHI,
pyomita, ckpebiia), TEOXpOHOJOTHYecKas Taliuna, KOUIeKuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTUHYecKue padoThI:

[Ipaktuueckas padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIUSX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl 4 OKpY:KaloLIas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJOTUH. MeToabl SKOJIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Okonoruueckue ¢akropbl. Kriaccuduxamuss skonornyeckux (HakTopoB:
abnoTtuuyeckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeHCTBHE HSKOJOTHYECKHUX
(GaKkTOpOB Ha OPTaHU3MBI.

Abunotndeckue (GakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoOneHusi OpraHu3MOB K  JICUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonornyeckue puTMsl.

buornueckue (bakTopBhl. Buzer OMOTUYECKUX B3aWMOJICCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasurusm, xoomnepauus,
MyTyallu3M, KOMMEHCAIH3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M,
HEeWTpanu3M. 3HaueHHEe OWOTHYECKHUX B3aUMOJIEUCTBUM MJI1 CYLIECTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyasiund. OCHOBHBIE ITOKA3aTENH
MOMYJSIUUUA: YHMCIEHHOCTh, IIOTHOCTh, POXIa€MOCThb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMyuKa YucI€HHOCTH MOIMYJISIUU U €€ perysuus.

JlemoHCcTpanuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['exkens.

Tabmumpsl u cxembl: kapta «lIpuponusie 30Hb1 3emumn», «Cpeabl oOUTaHUS
OpranusmoBy», «®Potonepuoansm», «llomymanum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHPY30puu-TyPenbkn», «[Iumesbie nenm.

JlabopaTopHbie M NIpaKTUYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosoruueckiue 0cCOOEHHOCTU PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «I[1oacu€r NIOTHOCTH MOMYJISIIIUN pa3HbIX BUJIOB
pACTEHUIN.

Tema 4. CoolOmiecTBa M 3K0JI0IrH4ECKHE CUCTEMBI.

Coo0miectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBs3U B
ouoreHose.

Okosornueckre cuctembl (dkocucteMbl). [loHaTtue 00 »3KkocucTtemMe u
ouoreorieHo3e. DyHKIMOHAIBHBIE KOMIOHEHTBl HKOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBbie) YpPOBHU OKOCUCTEeMbI. [luiieBbie menu © CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuMOMacca, MPOAYKIHUA. IKOJOTUYECKUE
nUpamMubl: MPOIYKUHUU, YHCICHHOCTH, OunomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMAa XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruueckoe u Xx0341iCTBEHHOE 3HAYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznoobOpaszue kak ¢akrtop ycroiunBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panulibl, coctaB u CTPyKTypa
ouocdepnl. JKuboe BemiectBO U ero ¢GyHkiuu. OcobeHHocTH Ouochepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHamMHYecKoe paBHOBeCHE M OOpaTHas CBSA3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emian. AHTPONIOTEHHbIE U3MEHEHUS B Ouocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TPOOIIEMBI.

CocyiectBoBaHue IPUPOABI " YEJIOBEYECTBA. CoxpaHnenue
O6ropazHoo0pa3usi Kak OCHOBA ycToiunBoCcTH Onocdepsl. OCHOBA palliOHATBLHOTO
yOpaBleHUs TPUPOIHBIMU pecypcaMd M HUX HCHONb30oBaHHe. JlOCTIKeHus
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl 1 cxembl: «[IumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBHS HAa Ipupony», «BakHenmme HMCTOYHHMKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoa», «[louBa — BaxkHelIasi COCTaBIIAIOMIAS
ouocdepo», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil d3pdext», «DakTopbl
PAAMOAKTUBHOTO 3arpsisHeHHs Omocdepb», «OOmas cTpyktypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Oumochepe», «O30HOBBIM dKpaH Ouochepb»,
«Kpyroopot yriepoza B 6uocgepe», «kKpyroBopot azoTta B mpupoae».

O6opynoBanue: Mojenb-anmIvKanus « TUnudHbie OUOIEHO3BD», TepOapuii
«PacTtutenbHble coobiIecTBay, Koymekuun «buoreHosy, «Bpenurenu BaxKHEUIINX
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepObapuu W KOJUICKIMH pAacTeHUH U
KUBOTHBIX, TPUHAJICKAIINE K PA3HBIM IKOJOTHYECKUM TPyMIaM OJHOTO BHUJA,



Kpacnas xuura Poccuiickoii ®enepaunu, H300paxeHUs OXpaHIEMbIX BHIOB
pacTeHui U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

[Inanupyemble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» c
ONKMCAHUEM YHUBEPCAJIbHBIX YYE€OHBIX NEHCTBHUN, JOCTUTAIOTCA OOYYarOIIUMHUCH
IIPU UCIIOJIb30BAHUU 000pya0oBaHUs eHTpa « Touka pocTay

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeameTra «buomorus»
BBIJICTICHBI CIICIYIONINE COCTABIIAIONINE: OCO3HAHUE OOYUYaIOIIUMUCS POCCUUCKOM
rpaXIaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOINpEICNICHNI0, HaJu4yhMe MOTHUBAlMU K OOYy4YeHUI0  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHMM JHMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TpaAUIUid Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOICTBOBATHCS B CBOEH
JESITEIbHOCTH I1IEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMH, IPUCYIIMMH CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMsI, HAJIMYHME JKOJOTHYECKOTO IMPAaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOEHUS IpeaMeTra «bUoJorus» JOCTUraroTCS B
€IMHCTBE YYEOHOW ¥ BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOPMaMHU
MOBEJACHUS W CIOCOOCTBYIOT TIPOIleCCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEW TMO3UIIMK JIMYHOCTH, IATPUOTHU3MA,
YBOKEHUSI K 3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBaXKCHUS, OCPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HAcCIEIUI0 U
TpaaulMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorr ®enepaiuu, npupoae u
OKPY KaroIIEH Cpee.

JIugyHOCTHBIE pE3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBbITAa M OMbITA JEATEIBHOCTH B MPOIECCE peaiu3allMi OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEJILHOM JAEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTUTYIHMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHa W MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA TMIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHA LIECHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUSA
y4eOHBIX, IO3HABATCIBHBIX M HCCICAOBATEIBCKUX 3aJlady, YBaKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH pOCCUICKOM rpakJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH TMEpPE]
Ponuuoi, ropmoctu 3a cBOM Kpad, CBOXO PomauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEIUIO U TTaMSATHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHWUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

OCO3HAHUE JyXOBHBIX IEHHOCTEU POCCUKMCKOT0O HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3JJaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS ULEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE 3MOIMOHAIBHOTO BO3/ICUCTBHS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KA4e€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

NMOHMMAaHWE W peanu3alus 370pOBOr0 M 0e30macHoro obpasza >KU3HU
(3mopoBOe  TIMTaHWE, COOJIFOICHWE TUTMEHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHH U OT/AbIXa, peryisipHas ¢uznueckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIIEHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHUMAHWE IIEHHOCTH TPAaBWJI HMHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOTO MOBEICHUSI B CUTYAIIHUSX, YTPOKAIOIINX 3IOPOBBIO M )KU3HU JIFO/ICH;

OCO3HAHHUE MOCHEJACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW U COIUAIbHOMN
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUIIMHUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyIO JICSITCIIBHOCTB;

UHTEPEC K pa3InyHbIM cepaM MnpodhecCHuOHAIBHON ACSTEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud | pealn30BBIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBL

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTUYECKOW KYyJNBTYphI: TMPHOOPETECHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TIOCIEICTBUNA  JUIS
OKPYKarOIIEU CPEIbI;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa AKOJIOTHMUYECKHUX MPOoOJeM W MyTed HX
pEIICHUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU U3YyYEHUU OUOJIOTUU
3HAHUST W YMEHUS TPU PEHICHUH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJONIOIB30BaHNEM  (COOMIOJIEHUE  TpaBUJl  TOBEJAEHUS B MPUPOJIE,
HalpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUM, MNPHUHOCIIIMX BpPEX  OKPYKAIOLIEH
OPUPOAHON cpefie, YMEHHE MPOTHO3MPOBATH HEOJIArOMPUSATHBIE KOJIOTHYECKHE
NOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYUE PAa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmnbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHHMKAaTHUBHOM M COLMAIBHON
MPAKTUKE, TOTOBHOCTH K YYACTHIO B NMIPAKTHUYECKOMN JESITENBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOW M YHUTATENIbCKOM KYJIBTYpbl KakK CpEICTBA
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUEe chernudUKA OWOJIOTMM KaK HayKH, OCO3HaHUS €& poju B
(OpMHpPOBaHMK PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUHM LEIOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHUpPe KaK O €JUHCTBE MPHUPOJIbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUH NpodiieM
COXpPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUIsI COBPEMEHHOW LHMBHIA3ALUU:
oOecreueHrss HOBOTO YpPOBHSA pPA3BUTHUS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaThb pPEecypcHble  MNpPOOJEeMbl  pPa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEH BBIXO/A U3 II100aJBHBIX HKOJIOTHYECKUX MPOOJieM U
oOecrieueHrs  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIHLHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAaHUN B IEJsIX
MOBBIIICHUST OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPaMOTHOCTU oOydaronuxcs, GopMupyemon
IpY U3y4YEeHUU OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCMOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HaHWE I[IEHHOCTU HAy4YHOH [EATEeIbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTENbHOCTh MHIMBUIYATIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O OMONOTMM B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOEHHUsSI ydueOHoro mpenmera «buosorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIE MOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEHUPUKY METOJIOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOIiece,
CUCTEMa, Hay4dHbIH (haKT, NPUHLHNII, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCCIEIOBaHME,  HAONIOJICHWE,  U3MEpPEHHEe, OSKCHEPUMEHT U JIPYTux),
yHHUBEpCajbHble Yy4eOHble JeHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue GbyHKIIMOHATBHOU
IPAaMOTHOCTH W  COIMAJbHOM KOMIIETCHIIMM OOYYarOIIUXCS, CIOCOOHOCTH
00yYarommxcst MCIIOJIh30BAaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUpPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUSA B
[IO3HABATEJILHOM M COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTATBl OCBOCHHUS MPOrPaMMbl CPEAHET0 OOLIETO
00pa3oBaHuUsl TOKHBI OTPAXKATh:

Osaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABaTEJIbHBIMH
NEeUCTBUAMM:

1) 6a3oBbIe JoTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO  (OpPMYNIHpOBaTh W aKTyalU3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPHU OCBOCHHM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIILJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, Kilaccu(Pukanuu, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATUH (BBIAEIATh UX XapaKTepHble NMPU3HAKH, YCTAHABIIMBATH
CBSI3M C APYTUMU NOHATUSMH);

OMpeneNnsaTh LeNu JeATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKABOU IIPUPOBI,

CTPOUTH JIOTMYECKHE PACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHSThH CXEMHO-MO/ICJIbHbIE cpencrtea IS IpeICTaBIICHUS
CYILIECTBEHHBIX CBA3E€H M OTHOLIEHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  Pa3sHOrO  pojJa,  BBISIBICHHBIX B Pa3lMYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTUBBI B ICSITEIIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX  pEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCIEI0BATEIbCKHE TeliCTBUS:

BJIa/ICTh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MMPOESKTHOM €SI TEIbHOCTH,
HaBbIKAMM  pas3peuieHuss npodsieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS PaKTHUECKUX 3a7a4, TPUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPAa3jIMUYHbIE BUJABI JCSATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HAaHUA, €ro HHTEpIpeTalH, MNPeoOpa3OBaHUIO M NPUMEHEHUI0 B YUYEOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JaHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMHUpOBaTH HAYYHBINA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
AESTENbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUMOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i1 JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJ€ PpELIECHUS 3aJaud pe3yJbTathl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CUTYyAallUsIM, OLIECHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LEJICHAIIPaBICHHbIN MOUCK IMEepeHoca CPEeACTB U CIOCOOOB
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 M MPAKTUYECKYIO 00IacTu
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0aszax NaHHBIX, B MHTepHETe), aHAIM3UPOBATh



nH(}OPMAITHIO PA3INYHBIX BUIOB U (DOPM TIPEACTABICHUS, KPUTUIECKU OIICHUBATh
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(GopMyTUpOBaTh 3alPOChl U MPUMEHATH PA3IUYHBbIE METOJBI IPU MOUCKE U
otbope Oumoslormueckoi WHMOPMAITUH, HEOOXOAUMOU ISl BBIMTOJTHEHUS YUEOHBIX
3aj1ady;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUSI WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3THMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpATh  ONTHUMAlbHYIO  (OpMYy  MPEACTABICHUS
ounonornueckoit nHpopmaruu (cxembl, TpaduKu, TUArpaMMBbl, TaOIUIIbI, PUCYHKA
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KadecTBE CpeAcTBa IMpu paboTe ¢
Oouonoruyeckod uMHPOpMALMEH: NPUMEHATh XUMHUYECKHE, (QU3NYECKHEe U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MNPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3allUTHl  WHMOpMaIuH,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBjaieHHEe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU €HCTBUSIMU:

1) o0mmenue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaemMou TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHLHO BBINOJHEHUS MpeIIaraeéMoin
3a/lay, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMI IPYTrUX YYACTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacro3HaBaTh HEBepOaJlbHbIE CpEJCTBAa OOIICHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOaMHU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh
HaAMEPEHUS IPYTUX JIFOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BaHHEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW U WHIAWBHUIYaIbHOU
paboOThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJCHCTBHUS NP PEIICHUN y4eOHOH 3a1a4H;

BBHIOMPATh TEMATUKy U METOAbl COBMECTHBIX JCHCTBUN C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;



IPUHUMATh [€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWUHUPOBATh JEUCTBUS MO €€ JTOCTUIKEHUIO: COCTaBJISITh IUJIaH JEHCTBUM,
pacupenensiaTb pojau ¢ YY4ETOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaH[bl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpejyiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh HWJEW C NO3UWLUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBiaieHHe yHUBEPCAJIbHBIMH PeryJIsiTHBHBIMU ACHCTBUAMMU:

1) camoopranu3zanus:

UCIOJb30BaTh OHMOJOTMYECKUE 3HAHUS JUIsl BBISBICHUA MNpoOJIeM U UX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKHX 3HAHUU IEJIEBBIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHAX M IOCTYIKAX [0 OTHOIICHHWIO K XWUBOHM INPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATENBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUJIaH pEIIeHHs NpodiieMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CHTYalLUsIM;

pacuMpsITh paMKH y4eOHOIrO MpeIMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPyIuLUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, UCMHOJIB30BaTh MPUEMBI pedIeKCUH AJI OLUEHKH CUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HUX
CHW>KECHHIO;



IIPUHUMATh MOTHMBBI M ApPryMEHTBI JAPYIMX NPH AHAINA3E PE3YJbTATOB
NEeATEINbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKHU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEATENBHOCTH;

IPU3HABATh CBOE IPABO U NIPABO APYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTOro YeJOBeKa.

IHPEAMETHBIE PE3YJIbTATBI
[Inanupyemble TpeaMETHbIE pE3yJbTaThl OCBOECHUS Y4eOHOro IpeaMera
«buonorusny, JOCTUTAFOTCs OoOyyaromMMHUCs  TNPU  UCIOJIB30BaHUU
obopynoBanus Llentp «Touka pocTtan

[IpenmerHbie pe3ynbTaThl OcBoeHUs Mporpammbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT clienuuueckue st yaeoHoro npeamera «bruonorus»
Hay4YHbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALUU U
peoOpa30BaHUIO 3HAHUM, BUIbI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B pa3jMUYHBIX Y4E€OHBIX CUTYallUsX, a TAKXKE B pealbHbIX
KU3HEHHBIX CUTyallUsiX, CBSA3aHHBIX c Ouosorueid. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpenmeTrHble pe3ynabTaThl OCBOEHHUs yuyeOHoro mpenmera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTHU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIJAJE POCCHUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpX aHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTraboau3M (0OMEeH BEIIECTB W IpPEBpallleHUE
SHEPTUu), TOMeocTa3 (CaMOperyJsisilus), YpOBHEBas OpraHU3alus >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PEPOAYKIIMS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3j1araTh OWOJIOrMYECKHe TeOopuu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAs, IEHTpalbHasg JOTMa MOJEKYJIsIpHOM Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yueHust (0 neHTpax MHOrooOpasus u
POUCXOXKJEHUS KyIbTYpHBIX pactenuil H. M. BaBuiiosa), onpeaenarb rpaHULlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;



yYMEHHE BJaJIeTh METOAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONHCAaHUE JKUBBIX CHUCTEM, IPOLECCOB U SIBICHUW, OpraHu3alus U NPOBEACHUE
OMOJIOrMYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHME  TUIOTE3bl,  BBISBJICHHE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEJINYMHAMH, OOBSCHEHHE IOJYYEHHBIX
pE3yNbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX NOHSITHH, TEOPUM W 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK IMPOKAPHUOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHUs SHEPIUU B KIIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meno03a,
OIUIOAOTBOPEHUS, PA3MHOKEHHUS, WHAUBUAYAJIBHOIO pa3BUTHS  OpraHu3Ma
(oHTOTCEHE3);

YMEHHUE MPUMEHATh MOJyUYEHHBbIE 3HAHUS HJi1 OOBSICHEHUS OWOJIOTMYECKUX
IIPOLIECCOB W SIBJIICHUM, IUIS NMPUHATHS NPAKTHYECKUX PELICHHN B MOBCEIHEBHOU
KU3HH C LEJIbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0pOBbsi M 30POBbA
OKPY>KAIOIIUX JIOAEH, COOJIIO/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpY KaroIen
OPUPOJTHOM cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKEHHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA I PAalMOHAJIBHOTO
MPUPOIONOJIL30BAHNUS;

YMEHUE pEIIaTh »JJIEMEHTAPHBIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
IUTHOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJeI0BaHUE, COCTABIISATH CXEMBI
MOHOTHMOPHIHOTO CKPEIIMBAHUSA ISl MpPEICKa3aHMsl HAcJIeJOBaHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHUYECKHE padoThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIPHBIE
Marepuaibl), 3THUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEOBAaHUNA B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE U POJU OMOJIOTUU B CHUCTEME HAYYHOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa W HAay4YHOIO MHPOBO33PEHHMS, O BKJIAJAE POCCUUCKHX U



3apyOexHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTHE OHONOTUH, (YHKIMOHATHHOU
rPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COACPNKAHHE OMOJIOTHYECKUX TEPMHUHOB M TMOHSITHIA:
BU/I, TIOMYJIALNS, TeHO(POH/, IBOJIOLHUS, IBUKYIIUE CHIIBI ((PaKTOPbI) 3BOIIOIHH,
PUCIOCOOJICHHOCTh OPraHrW3MOB, BUJI000pa30BaHUE, HKOJIOTHYECKUE (PaKTOpPHI,
DKOCHCTEMA, NPOIYUEHTHI, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaAHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (SBOIIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIIOLMHU), 3aKOHbBl M 3aKOHOMEPHOCTHU
(3aponprimeBoro cxoxacrsa K. M. bapa, yepenoBaHusi IJIaBHBIX HalpaBJICHUH U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENENATh TPAHULIBI MX TIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIaMH HAYyYHOT'O MO3HAHUS B OMOJIOTMH: HAOMIOJEHUE U
ONKCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SBJICHUM, OpPraHHU3alUsl U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABWKEHHWE  TUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXKIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSCHEHUE MOIYYEHHbBIX
pE3yNbTATOB, UCIIOJIB30BAHHBIX HAy4YHBIX INOHSATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TOMYJALMUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEAYyLEHTOB,
OMOTeOolEeHO30B U 3KOCHUCTEM, OCOOEHHOCTM TMPOLIECCOB: HACJEACTBEHHON
W3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJI000pPA30BaHMS, MPHUCIOCOOJEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (AKTOPOB HA OpPraHu3Mbl, MEpeHoca
BELIECTB W TOTOKA HSHEPIHMH B DSKOCHUCTEMAX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
ITUKIIOB B OMocdepe;

YMEHHUE MPUMEHSATh MOJyUYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOMU
KU3HU C LEeJbl0 obecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXAIOIKX JIIOJIEH, COOJIIOICHHUS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKarolen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJMMOCTH MCIHOJIb30BaHUS JIOCTHUKEHUHN
COBPEMEHHOM OMOJIOTUH JIJIS1 PallMOHAIBHOTO MPUPOOIIOIb30BaHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 3a/1a4, COCTABISATh CXEMBI
NepeHoca BEIECTB U YHEPTUU B dIKOCHUCTEMaX (1€ MUTAaHMUS);

YMEHHUE BBINOIHATh JA0OPATOPHBIE U MPAKTUYECKUE pabdOThI, COONIOAATH
npaBuia npu pabore ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHUECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COAEpXkKaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOUYHUKOB (CpeACcTBa MAacCOBOW MH(OPMAIMH, HAYYHO-TIOMYJISIPHbIE



MaTepHajbl),  paccMaTpuBaTh  TJIOOAJIbHBIC  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMCHHE CO3/1aBaTh COOCTBEHHBIC TIMCBMCHHBIE M YCTHBIC COOOIICHMS,
000011asi 6MOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh TIOHATHIHHBIN anmnapaT OUOJIOTHH.



HOYPOYHOE IIVNTAHUPOBAHUE

10 KUIIACC
KoJsimuecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrponbueie | IIpakTuueckue
n/n Bcero U3y4yeHHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeTto1bI TO3HAHMS YKUBOM MTPUPOJIBI. Hugposas naboparopus
[IpakTrueckast padora Ne 1 JUL HHROJIHIROB
2 «Hcnonb3oBaHue pa3IndHbIX 1 0.5 obopynosanus Llentp
METOJIOB IPH U3YUCHUHU «lomxa poctay
OMOJOTHYECKIX 0OBEKTOBY bubmmorexa [OK
https://m.edso0.ru/863e6122
Hudposas maboparopust
JUTSI ITKOJTBHUKOB
3 buonornueckne CHCTEMBI, IPOIIECCHI 1 obopynoBanus LleHTp
U X U3YYCHUC «Touka pocta»
but6mmoreka [JOK
https://m.eds00.ru/863e6564
Hudposas maboparopust
JUTSI ITKOJIBHUKOB
4 XHUMHUYECKUH cOCTaB KIIeTKH. Bona n 1 obopynoanus LlenTp
MUHEpPATbHBIC COIU «Touka pocra»
but6mmoreka [JOK
https://m.edso0.ru/863e674e
5 benku. CocTaB u cTpoeHne 6€TKOB 1 bubmuoteka [IOK



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

®depmeHTH — OHOIOTHYECKHUEe
KaTanu3aTopsl. JlabopaTopHast
pabota Ne 1 «3yuenue

Hudposast maboparopust
JUTSL TIKOJIbHUKOB
obopymnoBanus LleHTp

0 KaTaJUTHYECKON aKTUBHOCTHU 05 «Touka pocra»
(bepMeHTOB (Ha MpUMEpPE aMUIIA3bI bubnuorexa [IOK
WM KaTaiasbl)» https://m.edso0.ru/863e6b72
Hudposas maboparopust
JUTSI ITKOJTBHUKOB
7 Yraesoabl. JIunuasl obopynosanus LIeHTp
«Touka pocran
bubnuorexa [JOK
https://m.edso0.ru/863e6870
Hudposas naboparopus
JUTS ITKOJIBHUKOB
8 HyxnennoBbie kucinotel. ATO obopynosanus LIeHTp
«Touka pocta»
bu6mmotexka I[IOK
https://m.edso0.ru/863e6d5¢c
Hudposas maboparopust
JUTS ITKOJTBHUKOB
9 HcTopust 1 METOTbI U3YUCHUS obopynoBanus LleHTp
kietku. Knetounas teopust «Touka pocra»
but6moreka [JOK
https://m.edso0.ru/863e6e88
10 Kietka kak menocTHas xuBas
crcTeMa
11 CtpoeHune 3yKapuoTHUECKON KIIETKH. 05 Hudposas naboparopus

JlaGopaTtopnas padota Ne 2

JJI1 IIKOJIBHHUKOB



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

«M3yueHune cTpoeHUs KIETOK
pacTeHui, KUBOTHBIX, IPUOOB U
OaxkTepuil 1MoJ MMKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax U Ux
OIUCAHUE»

obopynoBanus LleHTp
«Touka pocTa»
bubnunorexa LIOK
https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

Hudposas mabopatopus
IJIA IIKOJIBHUKOB
obopynoBanus LleHtp

12 OOMEeH BeleCcTB Ui METa00IN3M
«Touka pocra»
bubnnorexa [JOK
https://m.edso0.ru/863e766¢
Hudpoas maboparopus
JUTS IKOJIbHUKOB
13 dortocuHaTE3. XEMOCUHTES obopynosanus [entp
«Touka pocta»
bu6mmoteka I[IOK
https://m.edso0.ru/863e7c98
bu6mmotexka I[IOK
14 DHepreTHYECKU OOMeH
P https://m.edsoo.ru/863e7aae
JKu3HeHHbIN MUK KIETKHU. Jlenenue Hnpoas nabopatoprs
JUTS IIKOJBHUKOB
KieTku. Muto3. JlabopaTopHas 5 1L
oOopyrnoBanug Llent
15 pabota Ne 3 «Habnronenne Muto3a B 0.5 pyA p
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha «Torika pocta»
TOTOBBIX MUKpPOIIPEIapaTax»» bubmmorexa [OK
poripenap https://m.edsoo.ru/863e7dc4
Hudposas maboparopust
16 Buocunres Oenka. Peaxnus JUTS IIKOJIbHUKOB

MaTpUIHOTO CUHTE3a

obopynoBanus LleHTp
«Touka pocra»



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

bu6mmoteka [IOK
https://m.edso0.ru/863e796e

17

Tpancnsamus — 6nocunTe3 Oenka

[{udposas naboparopust
JUTSI ITKOJTBHUKOB
obopymnoBanus LleHTp
«Touka pocra»
bubnnorexa [JOK
https://m.edso0.ru/863e796e

18

Hexnerounsie popmbl sku3HT —
BUPYCHI

Hudposast maboparopust
JUTSL TIKOJIbHUKOB
obopynoBanus Llentp
«Touka pocra»
bubnnorexa [JOK
https://m.edso0.ru/863e7540

19

DopMBbI pa3MHOXKEHHS OPTraHU3MOB

Hudposas maboparopust
JJIs1 IIKOJIBHUKOB
obopynoBanus LleHTp
«Touka pocta»
bu6nmmorexka [IOK
https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e

20

Meiios

bubnunorexa [IOK
https://m.edsoo.ru/863e7f4a

21

OO6pa3oBaHue 1 Pa3BUTHE MOJIOBBIX
KJIETOK. OTMI0A0TBOPEHHUE.
JlaGopatopHas pabota Ne 4
«V3ydeHue cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

0.5

Hudposas maboparopust
JJIs1 IIKOJIBHUKOB
obopynoBanus LlenTp
«Touka pocra»
Bbubnunoreka [IOK
https://m.edso0.ru/863e81b6



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

NunuBuayansHOE pa3sBUTHE

bu6mmoreka [IOK

22 OpraHu3MOB https://m.eds00.ru/863e8436
[{udposas naboparopust
JUISL ITKOJIBHUKOB
23 I'eneTnka — Hayka o obopynoBanus Llentp
HACJIEJICTBEHHOCTH U U3MEHUYHUBOCTH «Touka pocran
bubnuorexa [JOK
https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HaCJIEJOBAHUS
24 npmHaKoE. MOHorI/I6prI[H0e brbmmorexa [IOK
https://m.edso0.ru/863e8878
CKpeIIBaHNe
UTUOPUIHOE CKpEUIMBaHue. 3aKOH
25 fesaminioro HEIl:)CJIHeIILOBaHI/ISI Bubmmorexa LOK
https://m.edso0.ru/863e89a4
MPU3HAKOB
CuenneHHoe HaclleJOBaHHUE Hudposas mabopatopus
npusHakoB. JlabopaTopHas paboTa JUISL IIKOJIBHUKOB
26 Ne 5 «M3yuenune pe3ynbTaToB 05 obopynoBanus Llentp
MOHOTHOPUAHOTO U TUTHOPHUIHOTO «Touka pocta»
CKpEeLIMBaHUA y Jp030(UiIbl Ha bubmuorexa [LIOK
TOTOBBIX MUKPOIPEIapaTax»» https://m.eds00.ru/863e8c60
97 I'enernka moma. HacinemoBanue bubnunorexka [IOK
IIPU3HAKOB, CLIETUIEHHBIX C IT0JIOM https://m.eds00.ru/863e8c60
N3amenunBocTh. Henacneacrennas Hudposas mabopatopus
M3MEeHYUBOCTb. JlabopaTopHas JUTSI TIIKOJIBHUKOB
08 pabota Ne 6. Mzyuenue 05 obopynoBanus LlenTp
MOAU(UKAITMOHHONW H3MEHYNBOCTH, «Touka pocra»
MOCTPOEHUE BAPUALIMOHHOTO pAlia U bu6mmoreka [IOK
BapHUAIMOHHON KPUBOW https://m.edso0.ru/863e8efe
29 HacnencrBenHas N3MEHUMBOCTD. 0.5 Hudposas nadoparopust



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

JlaGopaTopnas pabota Ne 7.
«AHanu3 MyTanui y 1po30duiibl Ha
TOTOBBIX MUKpPOIIpEnapaTax»

TS IIKOJIbHUKOB
obopymoBanus LleHTp
«Touka pocray

bu6mmoreka [IOK
https://m.edsoo0.ru/863e8efe
bubnuorexa [IOK
30 r 1
cHicTiia qeopeka https://m.edso0.ru/863e8d78
PesepBurlit ypok. O600111€H1E 110
31 teMme «HacnencTBeHHOCTD | 1
U3MEHYMBOCTH OPraHU3MOB)
bubnuoreka [JOK
32 C 1
CITCKIIT KAl HayKa 1 Hponece https://m.edso0.ru/863e9214
23 MeTobl ¥ JOCTUKEHUS CEJICKIINU 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak oTpacib 1 bubmuorexa [LIOK
IIPOU3BOICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOBIIO 34

[NPOIT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTsI padoTsbI
pecypchbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpeACTaBICHAN 1 bubnuorexa [LIOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 Miricpospostiors 1 https://m.edso0.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHast
€IMHUIIA BUJIA U DBOJIIOIUH.
4 H112160p1:TopH)1212 pabora JI\;Q 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB TI0
MOP(}OIOTHUECKOMY KPUTEPUIOY
5 JIBuoKy11e Cuiibl (3J1eMEHTapHbIe 1 bubmuorexa [LIOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EctecTBeHHbII 0TOOD U ero GopMbI 1 httos://m.edsoo.ru/86369ed0
PesynbTathl 3BOIIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
5 BU000pazoBanue. JlabopaTopHas 1 05 bubnuoteka [IOK
pabota Ne 2 «Onncanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 HamnpaBnenus u mytu 1 bubnmoreka [IOK
MaKpO3BOIIOLUN https://m.edsoo.ru/863e9cle



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

HeobOpaTtumocTs 3BOJTIOINH

Hcrtopus xxu3Hu Ha 3emiie U METOIbI

10 )
e€ U3yueHus

1 I'unoTe3sl IpOUCX 0K ICHUS ) KU3HU bubnuorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6

12 PasBuTHe xu13HU Ha 3eMIIe 110 3pam U bubnuorexa [LIOK
nepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl SBOJIIOLIUN
PacTUTEIILHOTO M )KHBOTHOT'O MHPA.

13 [IpakTrueckast padora Ne 1 05 bubnuorexa [LIOK
«3y4yeHne uCKoraeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUTCKITUSIX )

14 CoBpeMeHHas cucrteMa bubnnoreka [IOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6nmmoreka [IOK

15 DBOJIOIMS YeJI0BeKa (AHTPOTIOTEHER) htts://m.edsoo.ru/863eac2c

16 JBuoxymiue cuiibl ((pakTopsl) bubmuorexa [LIOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJ1H YBOIOLUN
YyeloBeKa

18 YenoBeueckue packl U IPUPOIHbIE bubmuoreka [LIOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600111€HNE IO

19 Teme «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMIIie»

20 DKOJIOrus Kak HayKa

21 Cpenbl 00MTaHUS U DKOJIOTUYECKHE but6mmoreka [JOK



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

(bhakTopbl

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

AOluoTtndeckue HakTopbl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruaeckue 0coOeHHOCTH

. bu6mmoreka [IOK
22 pacTeHul U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. Jlaboparopuas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJIEYCa»
bubnuorexa [JOK
23 broTiieckite GaKToph https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomnyisiiun. [IpakTrueckas paborta
24 Ne 2 «[Toxacyér wioTHOCTH 0.5
MOITYJISIIIAH pa3HBIX BUIOB
pacTeHui»
o5 Coo0r1iecTBa OpraHu3MoB — bubmuoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE [TOKa3aTeIN IKOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMUIBL. bubmmorexa LIOK
_ https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. CyKueccus
28 [Ipupoansle 3KOCHUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHast bubmuoreka [LIOK
IKOCUCTEMA 3EMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6mmoreka [IOK

o6uochepsr

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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

32 YenoseuecTBo B Onochepe 3emiu 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [IOK
4eJI0BE4YeCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O00011IE€HHE TEMBI
34 «Co00111eCTBA U DKOJIOTHYECKHE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

[TPOIT'PAMME



https://m.edsoo.ru/863eba1e




YUYEBHO-METOJINYECKOE

OBECIIEYEHME

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* buonorus, 10 knacc/ Ilonomapéra U.H., Kopuunosa O.A.,
Jlommmna T.E.; mox penakuueit [lonomapéroit M.H., O6mectBo ¢
OTPAHUYEHHOU

oTBeTCTBEHHOCTHIO M3naTensckuit neHtp « BEHTAHA-I'PADy;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

* buonorus, 11 knacc/ Ilornomapéra M.H., Kopaunosa O.A., JlonmuauHa
T.E. u npyrue; nox penakuueit [lonomapénoit M.H., OGmiectBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCTHIO M3natenbckuii nentp « BEHTAHA-
['PA®y»; AkinonepHoe oduiectBo «M3natensctBo «lIpocBemnieHue»

Hudporas madboparopus ais mkoasHUkoB [{entp "Touka pocra”

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Hudposas nadboparopus 1 KOJILHUKOB 000opyaoBanue Llentp "Touka
pocra"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI
CETU UHTEPHET

POII
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