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MNOACHUTEJIBHASA 3AIINCKA

[Ipn paspaboTke mnporpamMmbl MO OHUOJOTHM TEOPETUYECKYIO OCHOBY JJIf
omnpeleNieHus TMOAXOJ0B K (OPMHUPOBAHUIO COJAEpXKaHUA y4eOHOro TmpeameTa
«buomorusay COCTaBUJIU: KOHIIENITYaJIbHbIC MOJIOKEHUSI dIrocC COO 0
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAEpKaHUs, PE3yIbTaTOB 00yYeHUsI U TPEOOBAHUM K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB, IOJOXKEHUs 00 OOmUX MLeNnsx M MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPeHEro o01ero oopa3oBaHus B
Poccuiickoit deaeparnuu, a Takke MOJOXKEHUS O creruduke OUoiIoruu, e€ 3HaYeHUH B
MO3HAHUU XUBOM MPHUPOJABI U 00ECIIEUEHUHN CYIIECTBOBAHMS YEIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPEACIICHbl OCHOBHBIE (PYHKIIMHM MPOTPAMMBI IO
OUOJIOTHH U €€ CTPYKTYpA.

[IporpamMmma mo Oumosioruu Ja€T MPEACTaBICHHUE O IEJsIX, 00 OO0IIel cTpaTeruu
oOydeHHsI, BOCIIMTAHUS W PA3BUTHUA OOYYAIOIIMXCS CPEICTBAMH Y4eOHOro MpeaMera
«buonorusi», omnpenenser o0s3aTeTbHOE TPEAMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacmpe/esieHne 1o pasjiesiaM U TeMaM, PeKOMEHIYEMYIO MTOCIeI0BATEIbHOCTh U3yUEHUS
y4eOHOr0o MaTtepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH, JIOTHKU
00pa3zoBaTeILHOTO TPOIIECcca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIMXCsl.

B mporpamme mo OuoJIOTMM TakKe YYHTHIBAIOTCS TPEOOBAHMS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M  TPEAMETHBIM  pe3yiabTaTaM oOOydeHuss B
(GbOpMHpPOBAaHUU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIIHPHOM JEATEIbHOCTH/YIeOHBIX
JIEUCTBHM 00YJarOIINXCs IO OCBOSHUIO COJIEPIKAHUS OMOTOTHYECKOT0 00pa30BaHuUsI.

B mporpamme mo O6uonoruu (10-11 kimaccel, 6a30BbIi ypOBEHB) peann30BaH
OPUHIMIT TPEEMCTBEHHOCTH B U3Y4YeHHH Ouonoruu, Ojarogaps uyeMy B Hel
MIPOCMATPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AaHHBIX C (OPMHUPOBAHHEM
€CTECTBEHHO-HayYHOTO  MHUPOBO33pPEHHUs, ILIEHHOCTHBIX  OpPUEHTALMIl  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIIJICHUS, TPEICTABICHUI O 3J0pOBOM 00pa3e >KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpYyXKarlen npupoaHou cpene. Ilostomy Hapsny ¢ H3ydeHHEM
00111e0MOIOTHYECKUX TEOPHH, a Tak)Ke 3HAaHUW O CTPOCHHUM J>KHMBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTHM OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOILIECCOB B Mporpamme Mo
OMOJIOTUM YJIEIEHO BHUMAHUE HCMOJIb30BAHUIO MOJIYYEHHBIX 3HAHUM B MOBCEIHEBHOM

JKU3HU OJI PCIICHUA IMPUKIAAHBIX 3a1a4, B TOM YHCJIC! HpO(i)I/IJ'IaKTI/IKI/I HaCJIE€ACTBCHHBIX



3a00JIEBaHUIA YEIOBEKA, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMUYECKH 11eJIeCO00pa3HOTo MOBEACHHS B OKPYKAIOIIEeH MPUPOTHON cpefie, aHanu3a
BIUSTHUSL XO3SIICTBEHHOW JESATEIPHOCTH YEJIOBEKa HA COCTOSHUE TIPUPOIHBIX U
UCKYCCTBEHHBIX HKOCHUCTEM. YCHUJICHHE BHUMAHUS K MPUKIAAHOW HAMpPaBICHHOCTH
yueOHoro mpeamera «buomorus» mTPOJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUW [UJIsl pEIIeHUs] OJHOW M3 aKTyalbHBIX 3aJady IIKOJBHOTO OHOJOTHYECKOTO
oOpaszoBaHusi, KOTOpas mpeanojaracT (GopMUpoBaHHE y OOYyYarOLIUXCS CIOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHUSAM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpefHero o0miero oOpa3oBaHUs 3aHUMAeT BaXKHOE MECTO.
Ona obecrnieunBaeT GOpMHUPOBAHKE y OOYUAIOIITUXCS MIPEACTABICHUN O HAYYHOU KapTHHE
MUpa, pacHIupsieT U 0000I1aeT 3HAaHUS O KUBOU MPUPOE, €€ OTIIMUUTEIBHBIX MPU3HAKAX
— YpOBHEBOW OpraHU3alMK W DBOJIIOIMH, CO3MaéT YCJIOBHS IS TIO3HAHUS 3aKOHOB
KUBOUM TIpupobl, hopMHUpOBaHUS (PYHKIIMOHATIHHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 6e30macHOro o0pa3a *KU3HH, IKOJOTUYECKOTO MBIIIUICHHS, IICHHOCTHOTO OTHOIICHHS K
YKUBOU MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OWONOTHS MMEET TaKXKe VIS PEIICHHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4 CPEAHEro oO0IIero oOpa3oBaHMs, COIMATH3ANMH OO0YJaIOIIHUXCS.
Nzydenne Ouosyoruu obecreurnBaeT YCIOBHS sl (DOPMHPOBAHUS MHTEIUICKTYalbHBIX,
KOMMYHHUKAITMOHHBIX W HWH(MOPMAIMOHHBIX HABBIKOB, ACTETUYECKOW KYJIBTYHI,
CIOCOOCTBYET WHTErpalid OMOJOTUYECKUX 3HAHUU C TPEACTABICHUSAMHU M3 APYTHUX
y4eOHBIX TMpEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOKEHUSI O TpeIHA3HaYeHUH yueOHOoro penMera «buonorusy coctaBuiiu OCHOBY IS
OTpEJIeNICHUsT TOJXO0JOB K OTOOpY W  CTPYKTYPUPOBAaHHUIO €ro  COACpKaHus,
MPEJICTABJICHHOTO B MPOTpaMMe 110 OHUOJIOTHH.

Ot6op comepxkanust ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIIEH C TMO3MIMK KYJIbTYpOCOOOPA3HOTO TMOJX0/1a, B COOTBETCTBHH C KOTOPHIM
oOydaromuecss JOKHBI OCBOWUTH 3HAHUS M YMEHUS, 3HAYMMbIC s (HOPMUPOBAHUS
o0IIeit KyJabTyphl, ONpPEICISIONIUE aJICKBaTHOE IMOBEJACHHE 4YCIIOBEKA B OKPYIKAIOIIEH
NPUPOJHON cpene, BOCTPeOOBAaHHBIE B TOBCETHEBHOW JKM3HU W MPAKTUYECKOUN
nesitenbHOCTH. Ocoboe MecTo B OTOM CHUCTEME 3HAHWM 3aHWMAIOT dJIEMEHTHI

COJIep)KaHMsI, KOTOpbIE CIy:KaT OCHOBOM i (OpMHpOBaHUS NPEICTaBICHUN O



COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpAa M LEHHOCTHBIX OPHEHTALUAX
JMYHOCTH, CIIOCOOCTBYIONINX T'YMaHU3alMU OMOJIOTHYECKOTO 00pa3oBaHusl.

CTpyKTypUpOBaHUE COAECpKAHUSA YUEOHOI0 MaTepralla B IporpaMmme o OuojIoruu
OCYIIECTBJIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTETHHBIX
OCOOCHHOCTSIX >KUBOW TPHUPOABI, O €€ YpPOBHEBOW oOpraHu3alud H H3BOIIOIUU. B
COOTBETCTBUUM C OTHUM B CTPYKType yueOHoro mpenmera «buonorus» BbIJIEIECHbI
CIEAYIOIIME COACp/KAaTeNbHbIe JIMHUM: «buomorns kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kierka kak Ouonormueckas cuctema», «OpraHu3zM Kak Ouonorudeckas
cuctemay, «CucremMa W MHOrooOpazue OpPraHMYECKOro MHpa», «IBOIIONUS >KUBON
IPUPOIBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenr wusydyenuss yueObHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIeHuEe OOYYaIOMIMMHUCS 3HAHUAMHU O CTPYKTYPHO-(YHKUMOHAJIBHOM OpraHU3aluu
JKUBBIX CHCTEM PAa3HOTO paHra M MpUOOpETEHUE YMEHM HUCIIONb30BATh ITU 3HAHUS IS
IPaMOTHBIX JE€UCTBUM B OTHOLIEHUU OOBEKTOB KMBOM MPHUPOIbI U PELICHUS Pa3INYHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpenamera «buosorus» Ha 06a3oBOM
ypOBHE 00€CIIeYMBAETCS PEILICHUEM CIIEYIOIINX 3a/1a4:

OCBOEHHE 00YJaIOIMMUCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPUSIX, YUCHHSIX,
3aKOHaX, 3aKOHOMEpPHOCTSX, THMIOTE3ax, IpaBUjaxX, CIyXalluX OCHOBOW  JUIA
(dopMHUpOBaHMS MPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOAax
HAy4YHOTO MO3HAHUS, CTPOEHUU, MHOTO00pa3uu U OCOOCHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHsSI OpraHU3alUy, BBIJAIOLIUXCSA OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUAX B
OuoJIoruu;

dbopMupoBaHue y OOy4YalOIIMXCS [MO3HABATENBHBIX, WHTEIEKTYalbHBIX U
TBOPYECKHX CIOCOOHOCTEN B Mpoliecce aHaau3a JAaHHBIX O MYTSIX Pa3BUTHS B OHOJIOTHU
Hay4HBIX B3IJISJ0B, MJAEH U MOAXONOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3anuu;

CTaHOBJICHUE Y 00yUaromuxcs o0e KynbTypbl, QyHKIHMOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHMH OOBSICHATH W OILICHWBATH SIBICHUS OKPYKAIOLIETO MHpa >XUBOU

IPUPOJIBI HA OCHOBAHWHU 3HAHUH U OTIBITA, MOTYYEHHBIX MPH U3yYCHUH OMOJIOTHH;



dopmupoBanne |y oOydaromMxcs yYMEHUH  WUTIOCTPUPOBATH  3HAUYCHUE
OMOJIOTUYECKMX 3HAaHMW B MPAKTUYECKOM JIE€ATENbHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHHA U arpoOHOTEXHOIOTHIA;

OCO3HaHME IEHHOCTH OHMOJOrMYeCKUX 3HAHUN JUId TIOBBIIIEHUS  YPOBHS
IKOJIOTUIECKOHN KYIbTYPHI, A5l POPMHUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHHM B IOBCEIHEBHOM XU3HU IS
OLICHKH TIOCJE/CTBUI CBOEH MEATENbHOCTH IO OTHOIICHHWIO K OKpYXKaroled cpene,
COOCTBEHHOMY  3/I0pPOBBbIO, O0OOOCHOBaHHWE M COOJIOAEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUIA.

B cucreme cpennero ooduero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM
YpOBHE, SBISETCS 00s3aTENbHBIM y4YEOHBIM IPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHOH o0sactu «EcTeCTBEHHO-HayYHBIE IPEAMETHD.

Jlis u3ydyeHust OMojoruu Ha 0a30BOM YpPOBHE CpelHEero oOIiero oopa3oBaHUs
otBoautcs 68 yacoB: B 10 kmacce — 34 vaca (1 gyac B Hegento), B 11 kmacce — 34 yaca (1

qac B HEJCIIO).



COIAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OHOJIOTUM C OOUIECTBEHHBIMH, TEXHUYECKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKaMu, (puiocopuei, STUKOH, 3CTETUKON U mpaBoM. Poib
Oouonoru B GOPMUPOBAHMM COBPEMEHHOW Hay4dyHOW KapTuHBl wmupa. Cucrema
OMOJIOrMYECKUX HAYK.

MeTtonbl TO3HAHMS KUBOW MPHUPOAbl (HAOMIO/IEHUE, IKCIEPUMEHT, OMHCaHHeE,
U3MepeHue, Kiaccupukaius, MoIeTMpOBaHNe, CTATUCTHYECKast 00paboTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabmuue! u cxembl: «MeTobl TO3HAHUS KUBOM MPUPOIBI.

JlaGopaTopHble M MpaKTHYeCKHe padoThI:

[IpakTuueckas padorta Ne 1. «Mcnonb30BaHue pa3IMyHBIX METO/IOB MPU U3YUEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHu3alHs.

Kupie cucrtembl (OMOCHCTEMBI) KakK MpeaMeT H3ydeHus oOwuosoruu. OTianyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OuMOCHMCTeM W UX pa3zHooOpa3ue. YPOBHHM OpraHu3alud OMOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKH ), OnochepHBIil.

JdemoHcTpanum:

Tabmuer 1 cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHU OpraHU3AINH
JKUBOM TTPUPOIBDY.

O6opynoBanue: Mojenb MoJiekyisl JTHK.

Tema 3. XuMn4ecKkuii cocTaB U CTPOCHHE KICTKH.

XUMUYECKUA COCTaB KJIETKHM. XHMHUYECKUE DJIEMEHTBhl: MAaKPOJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMA BOJABI W MHUHEpAIbHBIX BellecTB B  KkieTke. lloxnepskanue

OCMOTHYECKOTO Oajianca.



benku. CoctaB u crpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMble ¥ 3aMEHHMMbIE AMHUHOKHUCIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEJIKOBOW MOJIEKYJIbl (II€pBUYHAs, BTOpPUYHAS, TPETUYHAS W YETBEPTHYHAs
CTPYKTypa). XuMudeckue cBoiicTBa 0eiakoB. buonornueckue GpyHkiuu OeiaKoB.

depMeHThl — Ouojornyeckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
1eHTp, cyocrpatHas cneuuduunocts. Kopepmentsl. Butamunsl. Otianuus GpepMeHTOB
OT HEOPraHUYECKUX KATAIIU3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (TIIOKO3a, pubo3a M Ae30KCMpu003a), Aucaxapuibl
(caxapo3a, 1aKkT03a) U NoJucaxapuasl (Kpaxma, TIIMKOreH, ejuono3a). buosornyeckue
(GyHKIUU YTIIEBOJOB.

Jlumuper:  Tpurnunepunsl, — Gochomununb,  crepouabl.  ['mapodunsHo-
ruapodoOHbie cBoiicTBa. buonornueckue GyHkiuu gunuaoB. CpaBHEHHUE YIIIEBOJIOB,
OENKOB W JIMMHJIOB KaK HICTOYHUKOB YHEPTHH.

Hyxnennossie kucnorsl: JJHK u PHK. Hykneotnabl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Crpoenue u ¢ynkiuu JJHK. Crpoenune u pynkuuun PHK. Buast PHK. ATO:
CTpOeHUE U (PYHKIIHH.

[utonorus — Hayka o kieTke. Kierounas Tteopus — NpuMep B3aMMOJCHCTBUSA
uael U paKToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOlIMe MPU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, moJnekynbl JIHK kak renermueckwii anmapar, cucreMa CHHTE3a
Oenka.

Tumnbl ki1eTok: 3ykapuoTHdeckas W mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHueckor kietku. Knetounas crenka Oakrepuii. CTpoeHHE 2YKapUOTHUECKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KUBOTHON U TPUOHOMN KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAsl CTE€HKA, IJIMKOKAJIHUKC, WX
¢bynkuuu. Ilnazmatuueckas meMmOpana, e€ cBoiicTBa M ¢GyHKuuu. [luTomnmasma u eé
opraousel. OmHoMeMOpannbie opranowabl kietku: OIIC, ammapar ['onbmxw,
mu3ocoMbl.  [lomyaBTOHOMHBIE — OpraHOMABl  KJIETKH: MUTOXOHJPUHM,  IUIACTHBIL.
[TpoucxoxaeHne MUTOXOHAPUI 1 TutacTu. Bunel mmactun. HememOpanHble OpraHou bl
KJIETKH: PUOOCOMBI, KICTOYHBIH LIEHTpP, LEHTPUOIH, PECHUYKH, XKIYTHKH. DYHKIUU

OpraHOU 0B KIICTKH. Bxirouenus.



Snpo — perynstopHblii 1eHTp kieTku. CrpoeHuwe sjapa: sgepHas 00050uKa,
KapuoIia3Ma, XpoOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEwwECTB B KIIETKE.

JleMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpeneneHne XUMUYECKUX B3JIEMEHTOB B HEKHBOM IMPHUPOJIELH,
«Pacripenenenrie XUMUYECKUX JIIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuuet u cxemsl: «llepuognueckas TabiauIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHne MoJekyinbl Boabl», «buocunTe3 Oenkay, «CTpoeHHE MOJEKYJbl OeiKay,
«Ctpoenue dpepmentay, «Hyknennossie kucnoTsl. JJTHK», «Ctpoenue monekynst ATDy,
«CTpoeHHe >YyKapuOTHYECKON KIETKW», «CTpOeHHE >KMBOTHOW KIETKH», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOEHHE MNPOKAPUOTHYECKOM KIeTKn», «CTpoeHue sapa
KIIETKNY, « YTIIEBOAB», «JIUTUIBI.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, 00OpyIOBaHHWE HJsi MPOBEICHUS
HAOII0ICHUH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOITPENapaThl paCTUTEIbHBIX, >KUBOTHBIX
U OaKTepUATBbHBIX KIIETOK.

JlaGopaTopHble M paKTHYECKHEe PadoThI:

JlabopaTtopnas pabota Ne 1. «/3ydyeHne KaTaTUTHYECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMIIIa3bl WK KaTanas3bl)y.

JlabopaTtopnas pabota Ne 2. «3yueHue cTpoeHUs KJIETOK pACTEHUM, )KUBOTHBIX U
OakTepuii oI MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U UX OMUCAHUE.

Tema 4. ZKuznenessTeJLHOCTH KJIETKH.

OOmeH BemiecTB, MM META00IM3M. AccUMUIALUS (IUIACTUYECKUNA OOMEH) u
TUCCUMWISIHS  (PHEpreTHUeckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTtabonu3Ma. Pojb 3aKOHOB COXpaHEHMsI BEUIECTB W DSHEPIMM B T[OHUMaHUU
MeTaboIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpodHBIN U rereporpodHbiii. Ponb pepmMeHTOB B
0OMEHE BEIIECTB U NPEBPALIEHUHN SHEPTUH B KIIETKE.

dotocunTe3. CBetoBasi U TeMHOBas (pas3sl porocunTe3a. Peakumu dorocunresa.

DddexTuBHOCTh PoTOocuHTE3a. 3HAUCHUE (HOTOCUHTE3a AJIs KU3HU Ha 3emie. BiusHue



YCIIOBUW Cpelbl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUII.

XeMocHHTe3. XEMOCHHTE3UpYIolue OakTepud. 3HAYCHUE XEMOCHHTE3a s
YKU3HU Ha 3eMIie.

DOHepreTudyeckuii oOMeH B KieTke. PaciienieHue BEIIECTB, BBIICICHUE U
aKKyMYJIUPDOBaHUE SHEPrMM B KIETKE. OTalbl HEpreTudeckoro oOmMmeHa. [ mukonms.
bpoxenne u ero Buubl. KHCIOpOAHOE OKHCIECHHE, WIH KIETOYHOE JIbIXaHUE.
OxkucnurenpHoe pocopunuporanue. IPGHEeKTUBHOCTb SHEPTETHISCKOT0 0OMEHa.

Peakiun matpuunoro cunresa. I'enetudeckas uHbopmarusa u JJHK. Peanuzamus
reHeTuueckol wuHpopmManuum B KieTke. [‘eHeTMueckwii KOA W €ro CBOWCTBA.
Tpanckpurnuus — matpuunblii cunte3 PHK. Tpancisius — OuocunTe3 Oenka. DTarmbl
Tpancasauuu. KoaupoBanne amuHokuciot. Posib pubocom B OnocuHTe3e Oernka.

Hexnerounsie dopmbl xu3Hu — BHpYCHl. Mctopust oTkpeitus BupycoB (/. U.
NBanosckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKIJIa BUpycoB. bakrepuodarmu.
bone3nn pacreHuid, KUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMble BHUpycaMu. Bupyc
umMmyHo epunurta yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKpUIILIUS,
peBepTasa u uHrerpasa. [IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a0071€BaHUM.

JdemoHcTpanum:

[Toptpersr: H. K. Konbuos, /. . UBanoscknuii, K. A. Tumupsizes.

Tabmumpel u cxembl: «Tumbl nuTaHusy, «MeTtabomu3m», «MHUTOXOHIPHUSY,
«JHepreTnueckuit  oomen», «Xmoporact», «®PotocuHTe3», «Ctpoenne JHK»,
«Ctpoenne u (QyHkumoHupoBanue reHa», «CuHTe3 Oenka», «['eHeTHyeckuit KOm»,
«Bupyce», «bakrepuodarm», «Ctpoenne u xu3zHeHHbI 1ukn Bupyca CIIN/]a,
oaxtepuodara», «Pemnukarus JHK».

O6opynoBanue: Moaenu-anumkanuu «Yasoenne JIHK w  tpaHckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojieib cTpykTypbl JJHK.

Tema S. PazMHOKeHHe U HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uKi, WM JKW3HEHHBIM LMK KiIeTku. MHTepdaza u MUTO3.
[Tpomieccrl, mporekaromnye B uHTepdase. Perummkaius — peakuus MaTpUYHOTO CHUHTE3a

JHK. Ctpoenne xpomocoM. XpoMOCOMHBIH HaOOp — kapuoTumn. JWIIOWAHBIN |



rariouaHbBIA  XpOMOCOMHBIE  HaOopbl.  Xpomatuibl. LluTomornueckne  OCHOBBI
Pa3MHOXKEHUS U UHAUBUIYaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Jlenenue kinetkn — Muto3. Craguu Murtosa. [Ipouecchl, mpoucxoasime Ha pa3HbIX
CTagusX MUTO3a. BHOTOrMYECKUi CMBICII MUTO3a.

[Iporpammupyemasi ruO€Ib KIETKU — allonTo3.

dopMbl  pa3MHOXKEHHUSI OpPraHuM3MOB: Oecronoe U mosnoBoe. Buubl 6Gecronoro
Pa3MHOXKEHHMsI:  JI€JICHHE  HAJBOE, IIOYKOBAaHHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHM3MOB, €r0 3HAYCHHUE JJIs1 CEJICKIINH.

[TonoBoe pa3MHOXKEHUE, €ro OTIANYUS OT OECIIONOTO.

Meito3. Cramuu Meio3a. IIporecchl, npoucxoisdiiMe Ha CTaausiax Menosa.
IToBenenne xpomocom B Meno3ze. Kpoccunrosep. buosiornueckuii CMBICT M 3HAYEHHUE
Meno3a.

['ametorene3 — mpouecc o0pa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBbIe
JKEJe3bl: CEeMEHHUKH M sSMYHUKH. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KIETOK — TaMeT
(criepmaro3owml, SHICKIETKAa) — cliepMaToreHe3 u oBoreHe3. OCoOSHHOCTH CTPOCHUS
ANIEKIETOK U criepmMaTo3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayansHoe  pasButhe  (OHTOT€He3).  OMOpPHOHANbHOE  pa3BUTHE
(omOpuorene3). JTambl AMOPHOHAIIBHOTO PAa3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOiieHue, racTpyysius, opradorede3. IloctamOpuoHanbHOEe pa3BuTHEe. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsMoe, HenpsiMoe (InunHOuYHOe). BiusHue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHUSA: CTPOCHHUE CEMEHH,
CTaJIUM Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupt u  cxembl: «Dopmbl  pa3zMHOXKEHHMsI OpraHu3moBy», «J/IBoitHoe
OIUIOJOTBOPEHME y LIBETKOBBIX pacTeHUW», «BereratuBHOE pa3MHOKEHHE PaCTEHUN,
«[lenenue knetku Gakrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Kierounbi nukny, «Pemmkamusa JIHK», «Murtosz», «Meio3», «IIpssmoe u Henpsmoe
pazButue», «l'ameToreHes y MIEKONUTAIONIMX U 4YeloBeKka», «OCHOBHBIE CTaauu

OHTOI'CHE3a».



O6opynoBaHue: MHUKPOCKOTI, MUKPOIpEnapaThl «CriepMaTo30u bl
MJIEKOIUTAIOMIETO», «SliinekneTka wmiekonuTaromeroy, «KapuokmHes B KJIETKax
KOpEIIKa JIyKa», MarHuTHas MoJelb-aniukanus «Jlenenue knetrkw», monens JIHK,
MojieTb MeTada3HON XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

Jlabopartopnast pabota Ne 3. «HaGnrogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopartopnast pabota Ne 4. «/3ydyeHue cTpOeHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax».

Tema 6. HacieqicTBEHHOCTh 1 MI3BMEHYUBOCTH OPraHNU3MOB.

[Ipeamer u 3agaun reHetuku. Vctopus pa3BUTHS T'€HETHKU. Poilb LIUTOJIOTUU U
AMOPHUOJIOTUM B CTAHOBJICHUU T€HETUKH. BKiag poccHilckuX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKH. MeToAbl TEeHEeTUKH (THOPUAOJIOTUYECKUM, IMTOTCHETUYECKUA,
MOJICKYJISIpHO-TeHeTHYeCKuii). OCHOBHBIE TEHETHYECKUE TOHATUA. | eHeTuyeckas
CHUMBOJIMKA, UCTIOJIb3yeMasl B CX€MaxX CKpelMBaHUM.

3aKOHOMEpPHOCTH HACJIeIOBAaHUS TIPU3HAKOB, YCTaHOBIEHHble [. MeHnenem.
MonorubpuaHoe CKpelrBaHue. 3aKOH €AMHO0-00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno nOMUHUPOBaHHUA. 3aKOH PACIICIUICHUsS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI raMer.
[TonHOE ¥ HETOJIHOE TOMUHHPOBAHHUE.

JluruOpuHoe CKpelMBaHue. 3aKOH HE3aBHUCHMOTO HAClIeIOBaHUSl MPU3HAKOB.
[luToreHeTHYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIMBaHUS.  AHAIM3UPYIOIIEE
cKpeluBaHue. Vcnonb30BaHWE aHANM3UPYIOMIETO CKPELIMBAHUS ISl ONpPEACICHUS
TeHOTHUIIA OCOOH.

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJe0BaHUIO reHoB. Hapyliienue clienieHus reHoB B Pe3ybTaTe KPOCCUHIOBEPA.

XpoMocoMHasi TEOpHUS HACJIEICTBEHHOCTH. | eHeTUUeCKue KapThl.

I'enetuka mona. XpoMOCOMHOE oOmpelesieHHe Mojia. AYTOCOMBbI M TMOJIOBBIE
XpoMocoMbl. ['oMoraMeTHbIe B TeTeporaMeTHbIe OpraHu3Mbl. HacieqoBaHue nmpus3HAKoB,
CLEIIJICHHBIX C MOJIOM.

N3meHnunBoCcTh. BuUIbl M3MEHYMBOCTU: HEHACIEACTBEHHAs W HACJEICTBEHHAs.

Ponb cpenpl B HEeHacIeACTBEHHOW M3MEHUYMBOCTU. XapaKTEpUCTUKA MOJIU(UKAIIMOHHON



W3MEHYMBOCTH. BapuanmoHHBIN psAx W BapuauuoHHas KpuBasd. Hopma peakuun
npusHaka. KonnyecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKKA U UX HOpMa peakuuu. CBoiicTBa
MOIU(PUKATMOHHON U3MEHUNBOCTH.

HacnencrBenHas, wWiM TEHOTUIIMYECKas, M3MEHUMBOCTh. KoMOuHaTHBHas
M3MEHUYMBOCTh. Mel03 M MOJ0BOW IpPOLECC — OCHOBA KOMOMHATUBHON M3MEHYHBOCTH.
MyranuonHas u3MeH4YMBOCTh. Kilaccupukanuss MyTanuil: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacroTa MW OpUYMHBI MyTanuid. MyTtareHHbsle (axkTopbel. 3aKoH
rOMOJIOTMYECKHX PSIIOB B HaceACTBeHHON n3MeHunsocty H. 1. BaBuosa.

BHesnepHas HacJIeICTBEHHOCTh U N3MEHYNUBOCTb.

I'eneruka 4enmoBeka. Kapuornn uyenoBeka. (OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEeKa: TEHEAJIOTWYeCKHi, OJM3HELOBbI, LUTOreHEeTUYECKUl, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETHYECKH. COBPEMEHHOE OIpENEICHUE TeHOTHUIIA: ITOJTHOT€HOMHOE
CEKBECHMPOBAaHUE, TE€HOTUIIMPOBAHME, B TOM uuciae ¢ mnomombto [II[P-ananu3za.
HacnencrBennble 3a001eBaHus YeI0BEKa: TeHHBIC O0JIE3HM, OOJE3HHU C HACJEICTBEHHOU
IPEpaclooKEHHOCThIO, XPOMOCOMHBIE 0o0je3HH. ComMaTHuecKue M TIeHepaTHUBHBIE
mytaiui. CTBOJIOBBIE KJIETKH. [IpuHIMNIBI 370poBOro oOpas3a KU3HHU, IUATHOCTHUKH,
npoQUIAKTUKKM M JIEUEHUST TIeHETHYecKuX  Oose3Heil. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAHME. 3HAUEHUE MEIMLMHCKONW I'€HETUKH B MPEJOTBPALLEHUU U JICUCHUU
FeHeTHYECKHUX 3a00JIeBaHUM YeoBeKa.

JdemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: « MOHOTHOPUIHOE CKpPEUIMBAHME M €r0 LIUTOT€HETHYEeCKas
OCHOBa», «3aKOH pPacUICIUICHUS M €ro LUTOICHETUYECKAsl OCHOBA», «3aKOH YHMCTOTHI
ramer», «JlurnbpunHoe ckpeumBanue», «lluromornyeckre OCHOBBI JUTHOPUIAHOTO
CKpemuBaHus», «Menosy, «B3auMoIecTBUE alIeNbHBIX T€HOBY, «[ eHeTnuecKkne KapThbl
pacTeHMil, JKMBOTHBIX U  4eJoBeka», «l'eHeTmka moya», «3aKOHOMEPHOCTHU
HacJeA0BaHus, CLEIUIEHHOTO ¢ MoJoM», «KapuoTumnel yenoBeka U KUBOTHBIX», «Buibl
U3MEHYMBOCTH», «MoaudukanmonHas H3MEHUUMBOCTb», «HacmemoBanue pesyc-

daxTopay, «I'eHeTuka rpymnmn KpoBu», « MyTarmoHHasi HK3MEHUYUBOCTbY.



ObopynoBanue:  MoAeNH-amIUIMKaMH  «MOHOTHOPHIHOE  CKPEIIMBAHUE,
«Hemnonnoe nomuHupoBanuey, «lurudbpuanoe ckpeumBanme», «llepekpéct xpomocom,
MHUKpPOCKON M MuKponpenapaT «lpo3zodpuna» (HopMa, myrauuud (OpMbl KpbUILEB U
OKpackH Tena), repoapuii «I'opox moceBHOM.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

JIabopatopHass pabGora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS y Ip030(UIIbI Ha TOTOBBIX MUKpOIpENapaTax».

JIabopaTtopHass pabora Ne 6. «M3ydeHne MOAM(PHUKAIIMOHHON H3MEHYHUBOCTH,
IIOCTPOECHHE BAPUALIMOHHOTO psZia U BAPUALIMOHHOW KPUBOI».

JlaGoparopnast padora Ne 7. «AHanu3 MyTaluil y Apo30(QuiIbl Ha TOTOBBIX
MUKpOIpernaparax».

[IpakTuueckas padota Ne 2. «CocTaBieHHe U aHAIU3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkunsi opranu3mMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenmekiusi Kak Hayka W IpoLEcC. 3apOXICHUE CENEKUMH W JOMECTHUKALMS.
VYuenne H. W. BaBuioBa o LEHTpax MPOUCXOXAEHUS M MHOT0OOpas3usl KyJIbTYPHBIX
pacTeHuil. L{eHTpbl IPOUCXOKAEHUS JOMALIHUX KUBOTHBIX. COpT, MOPOJIA, IITAMM.

CoBpeMeHHBIE METOJbI CeNEeKIUU. MacCoBBIM M HMHAMBUAYAIbHBIA OTOOPHI B
CeJIeKIMM pacTeHUd M KUBOTHBIX. OLeHKa »sKcrepbepa. biauskopoacTBeHHOE
ckpemuBanue — UHOpuAMHT. Yucras auHus. CkpeluBaHue YUCThIX JUHUNA. ['eTepo3uc,
win rulOpunHas cuina. HepojcTBeHHOe ckpemuBaHue — ayrOpuauHr. OtnanéHHas
rubpuanzanus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M MOJyYEHHUE TMOIUILIONI0B.
JloCTHKEHUS CENeKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib IPOU3BOACTBA. ['€HHAs HH)KEHepHus. OTalbl
co3nanusi pekomOuHanTHo JIHK u Tpancrennbsix opranuzMoB. KieTounass uHxkeHepHs.
Knerounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHue
BBICOKOIIPOJYKTHUBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB. OKOJOTHYECKHE U
stnyeckue npodnemsl. MO — reHeTnuecku MOIUPHUIIMPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. . Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuubr u  cxembl: kapra «L[eHTpbl TPOMCXOXKIEHUS W MHOrooOpasus

KYJIbTYPHBIX paCTGHHﬁ>>, ((HOpO}II)I JOMAaIIHUX JKHUBOTHBIX», «CopTa KYJIBTYPHBIX



pacteHuit», «OtnanénHas rubpuausainus», «Paborel akagemuka M. @. HBanoBay,
«[lomumnonausi»,  «OO0bekThl  OuWoTexXHONOTHMY»,  «KieTouHble  KyJIbTypbl U
KJIIOHUpOoBaHuey», «KoHCTpyrnpoBaHue U MepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSKH IJIOI0B M KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Oxckypcusi «OCHOBHBIE METOJIbI U TOCTUXKEHHS CENIEKIIUU PACTEHUM U KMBOTHBIX
(Ha CEeJEeKUMOHHYIO CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBINA y4acTOK, B
TETUTMYHOE XO031CTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBo1IONMOHHAS OMOIOT U,

[Ipennochliky BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS U
e€¢ Mecto B Ouoyiornu. BiusHuE HSBONIOIMOHHON TEOpPUM HAa pa3BUTHE OUOJIOTHH U
JIPYTUX HayK.

CBugerenbcTBa  3BOJOIMHU.  [laneoHTonmornueckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHWSI BHJIOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpPEeXOJHble  (HOPMBL.
buoreorpaduueckue: cxoacTBo u paznuuue payH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJICTBA M Pa3Inyusi SMOPHOHOB pa3HbIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTENHHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTHYHBIC,
pYIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE:  CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX TyTel y BcCex
OpraHU3MOB.

OpomononHas treopust Y. lapsuna. [Ipeanochuiki BOSHUKHOBEHUS JapPBUHU3MA.
JIBKyIIMe CUilbl IBOJIONMM BUIOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE IMPHU
OTPaHUYECHHOCTH PECYPCOB, HEONpeIeIEHHAsT U3BMEHUYNBOCTh, O0pH0a 3a CyIeCTBOBAHUE,
€CTECTBEHHBINU OTOOD).

Cunrerndeckas Teopus sBosrolu (CTO) u €€ 0OCHOBHBIE NOJIOKEHHUS.

MuxkposBostonus. [lomymnsaius kak eIUHAUIA BUA U IBOJIIOIUH.

JIBmwkymue cuibl ((akTopbl) SBOJIOLMU BUAOB B MpHpoae. MyTallMOHHBIN
poIecc W KOMOWMHATHBHAS H3MEHYHBOCTH. [lOMyJSIIMOHHBIE BOJHBI W JIpeii) TeHOB.

I/ISOJ'ISIHI/ISI U MUT'panu.



EcrectBennpiii  oTO0Op — HampaBmsoomui  (¢akrop sBomonun.  DopMel
€CTeCTBEHHOI'0 0TOOpa.

[IpucnocoOseHHOCTh  OPraHW3MOB  Kak  pe3ynbTar 3Boitouuu. llpumepsr
IPUCIIOCOOSIEHUH Y OpraHu3MoB. ApoMop(o3bl U UANO-aJalTalUH.

Bun u BunooOpazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpMBI BUAO0OpPA30BAHUS:
reorpapuueckoe, 3K0JI0rHYECKOE.

Maxkpo3BOIIOLHSL. Dopmbl SBOJIIOINHU: (dunernyeckas, JIABEPTEHTHA,
KOHBEpPreHTHas, napaienbHas. HeoOpaTumMocTs 3BOIIOIUH.

[IponcxoxkaeHue OT HeCHeUMAIM3UPOBAaHHBIX INpenkoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAs pagdanys.

JdemoHcTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M.
bap, O. I'ekkenb, . Mromep, A. H. CeBepuos.

Tabmuuel 1 cxembl: «Pa3BUTHE OPraHMYECKOr0 MHpa Ha 3emie», «3apoJbllin
NO3BOHOYHBIX >KMBOTHBIX», «ApXeomnTepukcy, «PopMbel OOprOBI 3a CYIIECTBOBAaHHEY,
«EctectBennblii 0T60p», «MHOroobpasue coptoB pacteHuit», «MHoroodpasue mnopon
KUBOTHBIX», «llomymsimum», «MyTaMoHHAs HU3MEHYHUBOCTH», «ApOoMOp(dO3bI»,
«Mnnoananranumny, «OO0mas aereHepanusy, «J(Brwkymme cuisl dBomonum», «Kapra-
cxema wMmapumpyra nyrtemectsus Y. [lapBuna», «boprba 3a cymiecTBoBaHMEY,
«IIpucnocoGneHHOCTh OpraHU3MOBY, «I'eorpaguueckoe BU1000pa30BaHUEY,
«DKO0JIOrHYeCcKOe BUI000pa30BaAHUE.

ObopynoBaHue: KOJJICKLUS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMH OKPACKH, HaOOp
IUIO/IOB U CeMsiH, KosieKiusi «[Ipumepbl 3alIUTHBIX MPHUCIIOCOONICHUN Y >KUBOTHBIXY,
Mozenb «OCHOBHBIE HamNpaBlIEHUs DJBOJIOLMKW», OOBEMHas Mojaenb «CTpoeHue
TOJIOBHOI'O MO3Tr'a ITO3BOHOYHBIX).

buoreorpaduueckas kapta mupa, KoyieKuus «PopMbl COXPAaHHOCTH MCKOMAaeMbIX
KUBOTHBIX M pacTeHMi», mojenb anmiaukauus «llepekpéct Xxpomocom», BiaXKHbIE
npenapatsl  «Pa3zBuTue  Hacekomoro», «Pa3BuThe JIATYIIKW», MHKpOINpenapar
«/Ipo3oduna» (Hopma, MmyTanuu (GOpMBI KPbUTEEB U OKPACKH TETIA).

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:



Jlaboparopuast pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(POIOTHUIECKOMY
KPUTEPHUION.

JlabopaTopnas pabotra Ne 2. «Omnucanue MPUCIIOCOOJIEHHOCTH OpraHu3Ma W eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE W pa3BUTHE )KU3HU HA 3eMJie.

JloHayuyHble TpEACTaBICHUA O 3apOXKICHMM KU3HW. HaydHble Trumnoressl
BO3HHMKHOBEHHMSI KM3HM Ha 3emiie: a0MoreHe3 W NaHCHepMHs. XUMHYECKas SBOJIIOLUS.
AOUOTEHHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIbHOE
MOJITBEPKICHUE XUMUYECKOM 3Botoninu. HauanbHble STanbl OHOIOTrHYeCKON SBOTIOIUH.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
MpOTOKJIETKU. [IepBble KIETKH U X 3BOJONUSA. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pasutne xu3Hum Ha 3emsie mo spam U nepuonam. Kartapxeil. Apxelickas u
npotepo3oiickast 3pel. [lameosolickas 3pa u e€ mepuoabl: KEeMOPUNUCKUN, OPIOBUKCKHUH,
CHJIYPUMCKUU, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30¥cKas 3pa 1 €€ IepUOibl: TPUACOBBIN, FOPCKUN, MEJTOBOM.

KaiiHozoiickass 3pa w €€  mepuonabl:  NAJCOTCHOBBIM,  HEOTCHOBBIN,
AHTPONIOTE€HOBBI.

XapakTepucTuka KiuMaTa M TeoJIOTMYECKUX mporeccoB. (OCHOBHBIE 3Tallbl
HBOJIIOIIMH PACTUTENILHOTO U )KMBOTHOTO MHUpPa. ApoMOp(O3bl Y paCTEHUN U KUBOTHBIX.
[TosiBneHue, pacuBET U BRIMUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak oOTpaxeHue H3Boionuu. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DOBoJdIONUS YeloBeKa. AHTPOIOJIOrHs Kak Hayka. Pa3Butue mnpencrtaBieHHid O
MIPOUCXOXKACHUU YesoBeKa. MeToabl u3ydeHus: aHTpornoreHe3a. CxolcTBa M pa3inyus
YesioBeKa U )KMBOTHBIX. CHCTEeMAaTHYECKOE TIOJI0KEHHE YeJIOBEKa.

JBuxynme cuibl (hakTopsl) aHTpornioreHe3a. HacrencTBeHHass M3BMEHYUBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBEHHBbIN 00pa3 KU3HHU, WU3TOTOBJIEHHWE OpYAUU Tpyaa,
MBIIJICHHUE, PEYb.

OcCHOBHbBIE CTaauM WU BETBU DBOJIIOIMHU 4YEJIOBEKA: aBCTPAJIONUTEKH, YeroBek

yMenbid, YenoBek npsaMoxonsimui, YenoBek HeaHAEpTalbCKUK, YeEIOBEK pa3yMHBIN.



Haxonku mcKoOmaembIX OCTaTKOB, BpPEMs CYIIECTBOBAHHUA, OOJIACTH PACHPOCTPAHEHHS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BPONEOUAHAs (eBpa3uiickas),
HEerpo-aBcTpajouHasl (PKBaTOpUaabHasi), MOHTOJOHMIHAA (a3MaTCKO-aMEpUKaHCKas).
YepTel NPUCHIOCOONIEHHOCTH IMPEACTABUTENEH YEOBEYECKUX pPAC K  YCIOBUSAM
cymecrBoBaHud. EquncTBo yenoseueckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «BosHukHoBenne ConHeuHOM cucTembl», «Pa3Butue
OpraHNU4YeCcKoro MUpay, «PacturenpHas KJIETKa», «KuBoTtHas KJIETKa»,
«IIpokapuoruueckass kinerka», «CoBpeMeHHass CHCTeMa OpPraHUYeCKOTO MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKA U YEIOBEKOOOPa3HbIX 00E3bsHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/IpeBuevimme mogu», «/peBHme mromm», «llepBele  COBpPEMEHHBIE  JIOINY,
«YenoBedyeckue pachbi».

O6opynoBanue: Mmyisiku «I[Ipoucxoxxaenue yenoBeka» (OIOCTBHI aBCTpPaTIONUTEKA,
NUTEKAaHTPOIla, HEaHJepTaliblla, KPOMAaHbOHLA), CIENKUA WJIA U300paK€HUs KaMEHHBIX
OopyaMii  TEpPBOOBITHOTO  4YeloBeKa  (KaMHHU-YOMIEphl,  pyowuna, ckpebna),
reOXpOHOJIOTHYEecKass Tabnuua, KoJuleKuus «POopMbl COXPAHHOCTH HCKOIAEMBbIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

[Ipaktuyeckass pabora Ne 1. «M3ydeHwe HCKOMAeMBIX OCTATKOB PACTCHHH H
KUBOTHBIX B KOJIJIEKLIASX.

OKcKypeusi «OBOJIIOLMS  OpraHM4ecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4HbIW UM KpaeBeAUYEeCKUN My3ei).

Tema 3. Opranusmsbl 1 OKpykawIasi cpeaa.

OKoJorus Kak Hayka. 3ajadd U pasfesibl 3KOJOTMH. MeToabl IKOJIOIMYECKHX
UCCIeA0BaHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHHWsI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHASA, IOYBEHHAS,

BHYTPHUOPTraHU3MEHHAs.



Okonornyeckue  Qaxtopsl.  Kiaccudukamuss — skonormueckux — (hakTopos:
abnotnyeckue, OMOTUYECKUE U aHTPOIOreHHbIE. J[efiCTBUE IKOJIOTHYECKUX (DaKTOPOB Ha
OpraHU3MBlI.

AbuoTtnueckue (QakTOpbl: CBET, TEMIEpaTypa, BIAKHOCTb. MDOTONEPUOIU3M.
[TpucniocobneHuss opraHu3MoB K JEHCTBUIO aOMOTHYECKUX (akTopoB. buonornyeckue
PUTMBL.

buotnueckue ¢akropsl. Buubl OMOTHYECKHMX B3aUMOAECHCTBHIl: KOHKYpPEHLIMS,
XUITHUYECTBO, cuMOM03 u ero Qopmbl. [lapasutusm, Koomepauus, MYTYyalu3M,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpalu3M.
3HaueHue OMOTHYECKHUX B3aMMOJCHCTBUN UIS CYIIECTBOBAHMS OPraHU3MOB B
HOPUPOJTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTUKU  momyisinud.  OCHOBHbIE — IOKa3aTenu
HOMYJISILUK: YACIEHHOCTD, IUIOTHOCTD, POXKAAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTPALIMSL.
JluHamMuKa YMCIIEHHOCTH MOMYJIALMU U €€ PEeTyJIALHUSL.

JdemoHcTpanum:

[Toptpetsi: A. 'ym6onsar, K. @. Pynbe, J. ['exkens.

Tabmuuel u cxembl: kapta «[lpupoansie 30HBI 3emun», «Cpensl oOWTaHUSA
opranu3sMoB»,  «@oronepuoausm»,  «llomymsnum»,  «3aKOHOMEpPHOCTH  poOcTa
YUCJIEHHOCTH MOMYJIALNH UHPY30pUU-TYhenbku», «IIuieBbie nenm».

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdomornueckue OCOOCHHOCTH PACTCHUM W3
Pa3HBIX MECT OOUTAHH.

Jlaboparopuast pabora Ne 4. «BnusiHue cBera Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuyeckass pabora No 2. «Ilomcy€r mMIOTHOCTH TOMYJSIUN pPa3HBIX BUIOB
pacTeHun».

Tema 4. Cool0uiecTBa 1 IK0JIOTMYECKHE CHCTEMBI.

CooOuiectBo opranusmMoB — OuorieHo3. CTpyKTypsl OuOIIEHO3a: BHUAOBAs,
IPOCTpAaHCTBEHHasA, Tpoduueckas (muienas). Buasl-noMmuaanTsl. CBs3u B OMOLIEHO3E.

JKojorudyeckue cuctembl (9kocuctembl). Ilonstme 006 »dKkocucreme U

6I/IOF€OH6H03€. (DYHKIII/IOHaJ'IBHBIC KOMIIOHCHTbI OKOCHUCTEMBI. IMPOAYUCHTEI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemIECTB M MOTOK SHEPrUU B IKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU 3kocucTteMbl. [lumieBsie menu u cetu. OCHOBHBIC
NOKa3aTela HKOCUCTEMBI: Ouomacca, MNPOAYKIHS. OKOJIOTMYECKHE IUPAMMJIBIL:
OPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBONCTBA 9KOCHUCTEM: YCTOMYMBOCTD,
camoperyJisuus, passutue. Cykueccusl.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOI'O JIECa.

AHTpOIIOTeHHbIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOosKoCHCTEMBI.
buonorudeckoe u X03s1iICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak dakTop ycToWuumBOCTH dKocucteM. CoxpaHeHue
OMOJIOTHYEeCcKOro pazHooOpasus Ha 3emiie.

Yuenue B. W. Bepnaackoro o Oumocdepe. I'panuiibl, coctaB U CTPYKTypa
ouocdepsl. Kupoe BemectBo U ero GyHKIuU. OcoOeHHOCTH Orocdepbl Kak T100anbHOM
AKOCUCTEeMBI. JIMHAaMHUYeCcKoe paBHOBECHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE LHKIBI 3JEMEHTOB (yriepoja,
a30Ta). 30HANBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omocdepe 3emiu. AHTpONOreHHbIE M3MEHEHHs B Ouocdepe.
['moGasbHBIE SKOJIOTHYECKUE TTPOOIEMEI.

CocyiiecTBoBaHuE MPUPOBI U yenoBedecTBa. CoxpaHeHre OHopazHoo0pa3us Kak
OCHOBa ycroitunBoctu Ouocdepsl. OCHOBa pallMOHAILHOTO YIPABJICHUS TPHUPOJIHBIMU
pecypcaMu U X UcIolib3oBaHue. JlocTukeHus OMOI0TUU U OXpaHa MPUPOIBL.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «lIumeBble nenu», «bHOLIEHO3: COCTaB M CTPYKTYypay,
«IIpuponusie coobmectBay, «Llenu mutanusy, « Ikojgorudeckas nupamunay, «buochepa
U YelIoBeK», «IKOCUCTEMa HMIMPOKOIMCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOTO Jecay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHbIE aHTPONOrEeHHbIE BO3ICHCTBHS Ha
pupoay», «BakHeWIIre NCTOUHUKH 3arpsi3HEHUsT BO3/AyXa M TPYHTOBBIX BOJ», «[louBa
— BaxkHeHWmas coctaBismomas ouocheprr», «DakTopel  AeTpamaliyd  MOYBY,

«ITapaukoBbIi d3PPerTy, «DaKkTOpbl paAMOaKTUBHOTO 3arpsi3HeHUs Ouochepsn», «Oo0mas



cTpykTypa Oumocdeps», «Pacrnpocrpanenue xu3Hu B Ouocdepe», «O30HOBBIA IKpaH
ouocheps», «Kpyroopot yriepoaa B 6uocdepe», «KpyroBopor azota B mpupoe.
O6GopynoBanue: Mojenb-anmiukanus «Tunuuaele OWOIEHO3b», TepOapuit
«Pacturenpubie coobmiecTBa», Kowiekuuu «buoneno3», «Bpenutenn BakHEHIIHUX
CEIIbCKOXO3AMCTBEHHBIX KYJBTYp», IepOapuu U KOJUIEKIIUU PACTEHUW U KUBOTHBIX,
NpUHAJICKAIME K Pa3HBIM SKOJOTHYECKUM TpyIaM ofHoro Buaa, KpacHas kHura

Poccuiickoit denepannu, n300pakeHNs OXpaHAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO BUOJIOTN HA BA30BOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUASA

Cormmacao ®I'OC COOQO, ycranaBimuBaroTcsi TpeOOBaHMS K pe3yiabTaTaM OCBOCHUS
0o0ydJarolmuMHCs  MPOrpaMM  CpPeAHEro  olmiero  oOpa3oBaHUsS:  JIMUHOCTHBIM,
METaINpeIMETHBIM U IPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX pe3yJlbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI  CIIEYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYArOIIMMHUCS POCCUHCKON
TPAKIAHCKON HUIACHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CaMOCTOSITEILHOCTH U
CaMOOIIpeICNICHUI0, HAIMYME MOTHUBAIIMM K OOYYEHUIO OHOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHHI JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIIUI pa3BUTHUSI OMOJIOTUYECKOTO 3HAHHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS B CBOEH JNIEATENIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, TMPUCYIIUMU CHUCTEME OHOJIOTHYecKOro oOpa3oBaHMs, HaJU4He
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIMIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
TIJIaHBI.

JInuHOCTHBIE pe3ysibTaThl OCBOEHUs mpeamera «buomorus» gocTuraiTcs B
€AMHCTBE YUEOHOM 1 BOCITUTATEIBHOM AEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHU
POCCUICKMMH  COLMOKYJIbTYPHBIMU, HMCTOPUYECKMMH U J1YXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMM, TIPUHSATBIMH B OOIIECTBE TMpaBWJIaMM W HOPMaMu TOBEACHUS U
CIIOCOOCTBYIOT MPOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3UIINM JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M MPABOMOPSIKY,
YeJIOBEKY TPyJa U CTaplieMy MOKOJEHUI0, B3AUMHOTO YBaXKEHUsI, OEPEKHOTO OTHOIICHUS
K KyJIbTYPHOMY HACIEAUI0O M TPAAWLMAM MHOTOHALMOHAJIBHOTO Hapoja Poccuiickon
®enepanuu, NPpUPOJE U OKPYKAIOIIEH cpeie.

JImaHOCTHBIE PE3yNbTAaThl OCBOCHHS y4eOHOTO mpenmera «bHOIOTHsS» TOJKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOydYaromIuxcsi  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW  BHYTPEHHEH TIO3WMIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAIUH, MIO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIMIUX TPAAUIIHOHHBIM

HOEHHOCTAM pOCCI/II‘/JICKOFO O6HICCTB3,, pacuiip€HUC XKHU3HCHHOI'O OIIbITa W OIIbITA



JIEATENIBHOCTA B IIPOLECCE pEAIM3alMU OCHOBHBIX HANpPaBICHUN BOCHUTATEIbHOU
JIEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU OOYYarOmIerocsi Kak aKTHUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCUICKOr0 00IIECTBa;

OCO3HAHHME CBOMX KOHCTUTYLHOHHBIX MpaB U 00S3aHHOCTEW, yBaKCHUE 3aKOHA U
MIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAESITENbHOCTH IMPH CO3JaHUU YYEOHBIX
MPOEKTOB, pelIeHNH Y4eOHBIX M MO3HABATENbHBIX 3a]a4, BHIMOJHEHUN OMOJIIOTHMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENETSATh COOCTBEHHYIO TO3UIUIO MO OTHOILICHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

yMEHHE YYHUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3sHbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTIMH U
COIIMAIbHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOT'O BBIIIOJIHEHHS yYCOHBIX,
MMO3HABATENBHBIX M HMCCIEAOBATEIbCKAX 3a7a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIMIOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMTPOCOB OMOJIOTUYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJOHTEPCKOU JAEATETbHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TpaxKJaHCKOW HACHTHYHOCTU, MNATPUOTU3MA,
YBAKEHUSI K CBOEMY HaApoJy, YyBCTBAa OTBETCTBEHHOCTH nepel PoamHOM, ropaoctu 3a
CBOM Kpail, cBOO PoauHy, CBOW A3bIK W KYyJbTYpy, HPOUIJIOE M HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoxaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIECAWI0O W IaMSATHUKAM MPUPOJIBI,
JOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIEHWBATH BKJIAJ POCCUUCKHUX YYEHBIX B CTAHOBJICHHE U PA3BUTHE
OWoJoruK, MOHMMAaHUs 3HAYEHUsS OWOJOTMHM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOT'O OOIIECTBa;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3ammuTe (OTedecTsa,

OTBETCTBEHHOCTH 3a €ro CyAbOYy;



3) 1IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAaHHUE JYXOBHBIX [IEHHOCTEW pOCCUICKOTO HAPOa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIGHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

OCO3HaHHWE JUYHOTO BKJIaJla B TIOCTPOCHHUE YCTOWYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTENSIM, CO3JaHUI0O CEMbU HAa OCHOBE
OCO3HAHHOTO TIPUHSTUSA LEHHOCTEH CEMEWHOMN >KM3HM B COOTBETCTBHHM C TPATULIMSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETHKY OBITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHUMaHKE YMOIIMOHATILHOTO BO3ICUCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKCHHMIO B Pa3HBIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBJISITH Ka4€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BoOCHUTAHHMS, (OPMHUPOBAHHMS KYJLTYPbl 3J0POBbSI M
IMOLMOHAIBHOIO 0JIATOMOJIYYHsA:

MMOHMMAaHHUE W pealn3alys 370pOBOTO M Oe3omacHOro obpasa KU3HH (370pOBOE
MUTaHue, COOJIOJICHUE TUTHEHUYECKUX MPAaBUI W HOPM, COAIaHCHUPOBAHHBIA PEXKHUM
3aHATUH W OT/ABIXA, PeTyisapHas (pu3nyeckas aKTHBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PHU3UYECKOMY M TICHXHYECKOMY
3J10POBBIO;

MMOHMMAaHHE ICHHOCTH TPABWJI MHAUBUIYAIHPHOTO M KOJUICKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOCH;

OCO3HaHWE TIOCJICACTBUH M HENPHATHS BPEAHBIX MPHUBBIYCK (YIMOTPEOIICHHS
AJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEpPCTBa, TPY0II00uE;

FOTOBHOCTh K AaKTUBHOM JIESITEIbHOCTA TEXHOJIOTMYECKOW M  COLMAIbHOMU
HANIPABJIICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITEIIEHO

BBIIIOJIHATE TaKYIO JCATCIIBHOCTD,



WHTEpPEC K pa3IuyHbiM cdepam mpodeccHoHaTbHOW AeSITeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBINA BBIOOP Oymymier mpodeccuu W peaau3oBBIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTKEHUU
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO00pa3HOEe OTHOIICHUE K MPUPOJAC KaK UCTOYHUKY >KM3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE  YPOBHS  JKOJOTMYECKOM  KYJIBTYpHI: TMPUOOpPETEHHWE  OIbITa
IJJAHUPOBAHUSA MOCTYNKOB M OLIEHKM MX BO3MOJYKHBIX MOCIEACTBHM ISl OKPYKAOIIEH
Cpebl;

OCO3HaHWE TJI00ATBPHOTO XapakTepa »JKOJOTMUECKHX TMpodieM U MyTed ux
pelIeHus;

CIIOCOOHOCThH HCIIONIB30BaTh MPUOOpETaeMble NMPU W3YyYEHUH OMOJIOTUU 3HAHUS U
YMEHHUS TPU PEIICHUU MpoOJIeM, CBSI3aHHBIX C PallMOHATBLHBIM ITPUPOIOTOIb30BaHUEM
(coGroieHre MpaBwII MMOBEICHUSI B TIPUPO/IE, HAIIPaBICHHBIX HA COXPaHEHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATUE JACHUCTBUM, MPUHOCAIIUX BPEI OKPYXKAIOIIEH NPUPOIHOU
cpene, yMEHHE TPOTHO3UPOBATH HEOJIATOMPHUSTHBIE HSKOJOTHYECKHUE TOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HAJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIIJICHHS, 3KOJOTMYECKON KYJIbTYpHI,
OMbITA JIESITENBHOCTH HKOJOTUYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMU B TI03HABATEJIbHOW, KOMMYHHKATUBHOM M COLMAJIBHOM MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOMN JEATEIbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHMSL:

c(hOopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JUAaJore KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B TIOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YUTATENbCKOM KYJIBTYpbl KakK CpeacTBa

B38.HMO,Z[CI>1CTBH$I MCXKY JIIOJAbMU U ITIO3HAHHA MHPA,



MOHMMaHUe crneunukn OHOJOTHMH Kak HayKH, OCO3HaHusi e€ poiu B
GbopMUPOBaHUHM  PALIMOHAIBHOTO HAYYHOTO  MBIIUICHHUS, CO3JIaHUU  LEJIOCTHOTO
NPEJCTaBICHHS 00 OKPYXKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIBI, YeJI0BEKa U 00IIECTBa,
B TIO3HAaHUM TMPHUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpoOieM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTH OWOJOTMHM Ui COBPEMEHHON IUBUIIM3ALIUU:
o0OecrieueHUs] HOBOTO YyPOBHS PpA3BUTUS MEAMIMHBI, CO3AAHHE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PecypcHble MPOOJIEMbI PAa3BUTHUSL YEIIOBEUYECTBA,
MoKWcKa NyTeW BBIXOJAa U3 THOOAJbHBIX HKOJOTMYECKHX MpodiieM U obecreueHus
nepexofa K YCTOWYMBOMY Pa3BHTHIO, PAMOHAIFHOMY WCIIONB30BAHUIO TMPHPOIHBIX
pecypcoB 1 (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOTYYCHUN OMOJOTHUYECKUX 3HAHWN B IENAX TOBBIIICHUS
oOmmieil  KynbTypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW YacTu
(YHKIMOHAIBHOM TpaMOTHOCTH  OOydaroliuxcs, (QOopMUpPYyeMOM TpU  HU3YyYECHUHU
OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOAOB TO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHHS IS aHAIN3a U OOBSICHEHHS
SBJICHUM OKpPY’KAloIero MUpa W MPOUCXOIALIMX B HEM M3MEHEHUH, YMEHHE JenaTh
000CHOBaHHBIC 3aKIIOUEHHS] HAa OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMUXCS JaHHBIX C
IEJIBIO MTOJTYYEHUS! IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh  CaMOCTOSATEIBHO HCIIOJNB30BaTh OHMOJIOTUYECKUE 3HAHHUA IS
pereHus Mpo0JieM B peaibHbIX )KU3HEHHBIX CUTYaIHsX;

OCO3HAaHME LIEHHOCTM HAY4YHOH JeATeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEAOBATENBCKYIO ACSITETFHOCTh HHINBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHHI MO OMOJOTHH B COOTBETCTBHH C JKU3HEHHBIMU
noTpeOHOCTSAMMU.

METAIIPEJMETHBIE PE3YJIbTATHBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS YyueOHoro mnpeamera «buomorus»
BKIIIOYAIOT:  3HauuMble i1 (OPMUPOBAHUS  MHUPOBO33PEHHA  OOydarOUIUXCS

MEXIUCUUIIMHAPHBIE  (MEXNpeaMeTHbIe) OOIeHayuyHble MOHSITHS, OTpaKarollue



[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CHEIUPUKY METOJOB MO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHUs, SBICHUE, IMPOIIeCcC, CUCTeMa, HAYUHBIN
dbakT, NOPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHUE,
HaOII0/IeHre, U3MEPEHUE, SIKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHbIE y4eOHbIE AEHCTBUS
(TTo3HaBaTENbHEIC, KOMMYHHKATUBHBIC, PETYISITHBHBIC), obecrieunBaronme
dbopmupoBaHre (QYHKIMOHAIBHOW TPAaMOTHOCTH U  COLMAIBHOM  KOMIETEHIIUU
0o0yyJaromuxcs, CIOCOOHOCTH o0yyJaromuxcs UCII0JIb30BATh OCBOCHHBIE
MEXIUCHUIIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpPCAJbHBIE Yy4YeOHbIE
NEHCTBUS B TO3HABATEIBHON U COLIMANIBHOM MPaKTHKE.

MeranpeaMeTHble  pe3yJdbTaTbl  OCBOCHMSI MPOTPAMMBbI  CPEIHETO  OOIIEeTro
o0pa3oBaHusl JOHKHBI OTPAXKATh:

OBiajgeHne yHUBEPCAJbLHBIMH Y4eOHBIMY NM0O3HABATEIbHBIMU /1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHUSI:

CaMOCTOSITEILHO (POPMYITUPOBATh U aKTyaIU3UPOBATH MPOOJIEMY, pacCMaTpUBAThH
e BCECTOPOHHE;

MCIOJIb30BAaTh IPU OCBOCHUU 3HAHUHN MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHUS, Kilaccuukanuu, o000IIEeHNs), PACKPBIBATH CMBICI OMOJIOTMYECKHUX
NOHITHH (BBIAECNATh HMX XapaKTepHblE NPU3HAKW, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHITHUSIMHU);

OMpeAeNaTh IeNu JACSITeNIbHOCTH, 3aJlaBas TapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTD PE3YJIBTATHI ICATCILHOCTH C TTOCTABJICHHBIMU IICIISIMH;

UCIIOJIb30BaTh OWOJNOTMYECKHE TOHATUSA Il OOBsSCHEHUs (AKTOB M SBICHHIMA
YKUBOU IPUPOJIBL;

CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
BBISBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYUST B  PacCMAaTPUBAEMBIX  SIBICHHUSX,
(bopMyITHPOBATH BHIBOJIBI M 3aKTFOUCHHS;

MPUMEHITh CXEMHO-MOJICIbHBIC CPEJICTBA [UIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3CH M OTHOIICHUH B M3ydaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPCUUI
Pa3HOTO POJia, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3zpabarbiBaTh TUIAaH pEIIEHUS MPOOJIEeMbI ¢ YYETOM aHAM3a WMEIOIIUXCS

MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLECHHBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI IESITENBHOCTH;

KOOPJAMHUPOBATH U BBIMOJHITH PadOTYy B YCJIOBHUSX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3ZHEHHBIX MTPOOIIEM.

2) 6a30BbIe HUCCIEI0BATEIbCKHE IEHCTBHS:

BIIQJIETh HABBIKAMHU Yy4e€OHO-UCCIIEI0BATEIIbCKOH U TPOEKTHOM 1eATEeIbHOCTH,
HaBbIKaMU pa3pelieHust mpodiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a/ad, MPUMEHEHHUIO Pa3JINYHbIX METOIO0B
MMO3HAHUS;

WCIIOJIb30BATh PAa3IUYHbIE BUJIbI JEATEIBHOCTU IO IMOJYYEHHIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaluu, NpeoOpa30BaHUI0 U MPUMEHEHUIO B YUCOHBIX CHUTYallUsSX, B TOM
YHCIie IPU CO3JJaHUU YUEOHBIX U COITUABHBIX MPOEKTOB;

dbopMupoBaTh HAyYHBIA THUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSTUSIMU U METOAAMU;

CTaBUTh U  (GOpMYIHpPOBaTH COOCTBEHHBIE 3amady B  00pa30oBaTEIbHOU
JIEATENBHOCTH U )KU3HEHHBIX CUTyallUsX;

BBISIBJISATh IPUYUHHO-CIICICTBEHHBIE CBSA3M U AKTYaJIU3UPOBATh 3a]1a4y, BBIIBUTATh
TUIIOTE3y €€ PelIeHUs, HAXOJAUTh apryMEHTHI JJIsl JOKA3aTEJIbCTBA CBOMX YTBEPKIACHUM,
3a/71aBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AHAIIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHUS 3aJladyd pPe3yJIbTaTbl, KPUTHUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OLIEHUBATH IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJIATH LI€JICHANIPABICHHbI TMOUCK MepeHoca CpeACTB U  CHOcoOOB
NEeHCTBUS B TPO(HECCUOHATBHYIO CPENY;

yMETh TEPEHOCHUTHh 3HAaHMS B TO3HABATEIBbHYI0O M TMPAKTHYECKYI0 001acTu
JKA3HEIESITENBbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE HJIEH, IIpeJyiaraTb OPUTMHAJIBHBIE MOAXOABl M PELICHHS,
CTaBUTH MPOOJIEMBI U 3a7a41, JOMYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

3) pa6ora ¢ uaopmanueii:



OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(OpMaImu (TeKCTe Y4eOHOTo
ocoOMs, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B UHTepHeTe), aHanu3upoBaTh HHGHOPMAIUIO PA3TUUYHBIX
BUIOB W (opM TmpencTaBieHUs, KPUTUYECKH OIEHUBATH €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUUBOCT;

(bopMyIHpOBATh 3aMPOCHl U IPUMEHSThH PA3IMUHbIE METOIbI IPU TTOUCKE U 0TOOpE
ounonornueckoit uHpopmaluu, HeoOXOAMMOM /1JIs1 BHITIOTHEHUSI YU€OHBIX 3a]1a4;

npuoOpeTaTh  ONBIT  KCMOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O WCIIOJIB30BAaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMpATh ONTUMATILHYIO bopmy MpeICTaBIeHUs
ouonoruuyecko mHpoOpMauuHu (CXEeMbl, IpaUKH, AUArPAMMbl, TaOJUIbI, PUCYHKA U
Jpyroe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPHU paboTe C OMOIOTrHYECKON
uH(poOpManUel: TPUMEHSATh XUMUYECKHe, (PU3NYECKMe M MaTeMaTU4YecKue 3HAKH U
CUMBOJIBI, POpMYIIbI, a00peBUATYpy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPeoOpa3oBhIBATh
3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIIAJICTh HABBIKAMH PACIIO3HABAHMS WM 3AIIUTHI MHPOpMaNUU, WHOOPMAIIMOHHOMN
0€30MacHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMHY J1€/iCTBUAMM:

1) oO1eHue:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATH B
JMAJIOTe WM JUCKYCCHU TI0 CYIIECTBY OOCYKJIaeMOil TeMbl (YMEHHE 3a/1aBaTh BOTPOCHI,
BBICKA3bIBATh CYXJACHUS OTHOCUTENIHHO BBINOJHEHUS MpeJjiaraéMoi 3aga4u, YIYUThIBaTh
MHTEPECHI U COMIACOBAaHHOCTh MO3ULUN JIPYTUX YYaCTHUKOB JUAJIOra UM IUCKYCCUU);

pacro3HaBaTh  HeBepOajdbHBIE CpeacTBa  OOIIEHWs, T[OHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, NPEINOCHIJIOK BO3HUKHOBEHHS] KOH(IMKTHBIX CUTYallUid, YMETh
CMATYaTh KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMU CIOCOOaMU OOIIEHHS W B3aUMOJICHCTBUS, MOHHMATh
HaMEpEHHUs JPYTux JIOJAeH, MPOsSBIATh YBAXKUTEIbHOE OTHOILIECHHUE K COOECEIHUKY U B

KOppeKTHOH (hopme PopMyTupOBaTh CBOM BO3PAKECHMUS;



Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3pEHHUS C HCMOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl JIesITeJIbHOCTh:

NOHMMaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIUBUIYAIbHOU
paboThl TIPU PEIICHHH OHOJOTHYECKOM MpoOiemMbl, OOOCHOBBIBATH HEOOXOIUMOCTH
NPUMEHEHHUSI TPYIITOBBIX (HOPM B3aUMOICUCTBHUS MPU PEIICHUU yuyeOHO! 3a/1auH;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHM C y4€ToM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXKJI0T0 YJ€Ha KOJUIEKTUBA;

IPUHUMATh LIEJIM COBMECTHOU J€ATEIbHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH
JIEUCTBUS TIO €€ TOCTUKEHUIO: COCTABIISITH IJIaH JCHUCTBUM, PACIIPEACTIATh POJIU C YUETOM
MHEHUH y4aCTHUKOB, 0OCYKJATh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAaY€CTBO CBOETO BKJIAaJa M KaXKJIOTO YJaCTHHKA KOMaHJIbI B OOIIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTb HOBBIE TIPOEKTHI, OIICHWBATh WJIEM C TIO3UIMH  HOBH3HHI,
OPUTMHAJILHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATH MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IMYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKEHUE, OBITh MHUIIMATHUBHBIM.

OBJajieHNe YHUBEPCAJbHBIMU PEryJISSTHBHBIMH J1eCTBUSIMU:

1) camoopranu3anus:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISI BBISBIICHUS TIPOOJIEM U MX PEIICHUsS B
YKU3HEHHBIX U YU€OHBIX CUTYaIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1EJIEBbIC U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICMCTBUSAX M MOCTYIKAaX MO OTHOILIECHUIO K KUBOM MPUPOJIE, CBOEMY 3[I0POBbIO U
3/10POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIbHO ~ OCYILIECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTh, BBISABIIATH
npoOJeMbl, CTaBUTh U (OPMYIHUPOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbLHOMN
JIEATENIbHOCTU U KU3HEHHBIX CUTYaAIUAX;

CaMOCTOSITEILHO COCTAaBJIATh IIJIaH PEHIeHUs] MPOOJIeMbl C YYETOM HUMEIOITUXCS
pECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOUTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

pacimpsATh paMKU y4eOHOTo MpeAMETa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;



JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMUPOBAHUIO M IMPOSBICHUIO LIIMPOKOW IPYAULIUU B Pa3HBIX
0o0nacTsX 3HAaHWW, IMOCTOSIHHO TIOBBILIATH CBOM OOpPa30BAaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIAJIETh HAaBbIKAMU MO3HABATEJNbHON pedieKcHH KaK OCO3HaHHS COBEPIIAEMBbIX
NEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U OCHOBAHMM, MCIIOIB30BAThH
npu€Mbl peIIeKCHH JIJISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pPELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATD PELIEHUS 110 UX CHUXKEHUIO;

NpUHUMAaTh MOTUBBI M AapryMEHThl JIpYTUX TIIpd aHaJlIu3€e pe3yibTaTOB
NeSITeIbHOCTH;

3) npuHsiTHE CeOsl M IPYrUX:

MpUHUMATh ce0s1, TOHUMAsi CBOU HEAOCTATKU U JOCTOMHCTBA;

IpUHUMAaTh MOTUBBI M AapryMEHThl JIpyTMX TpU aHAIW3€ PpPe3yJbTaToOB
NEeSITENbHOCTH;

MpU3HABATh CBOE MPABO U MPaBO JIPYrHX Ha OMIUOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JIPYTOro YyeiaoBeKa.

NPEJIMETHBIE PE3YJIbTATDI

[IpenmetHbie pe3ynbTaThl 0cBoeHHs mporpaMmbl COO 1o 6mosnoruu Ha 6a30BOM
YpOBHE BKIIOUalOT creuuduueckue st ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHHMs U CHocoObl JEHCTBMM MO OCBOEHHUIO, HMHTEpIpETaluu U
npeoOpa3oBaHUIO 3HAHWUW, BUIBI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHWH B Ppa3IUYHBIX YYE€OHBIX CHUTYalMsX, a TaKkKe B peaJbHbBIX
KU3HEHHBIX CHUTyallusiX, CBA3aHHBIX ¢ Ouosorueil. B mnporpamme mnpeameTHbie
pE3yJIbTaThI PEACTABIEHBI 110 TOJaM O0y4EHHUS.

[IpenmeTHBIE pe3ynbTaThl OCBOECHUS yueOHOTo npeamera «buonorus» ¢ 10 knacce

JOJIKHBI OTpaXXaTh:



c(OPMHUPOBAHHOCTh 3HAHUI O MECTe M POJU OHMOJIOTHM B CHCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHHB MHUpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAIE POCCHUCKUX M 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JIJIsi
pelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBAaTh COAEpXKaHUE OMOJOTUYECKUX TEPMUHOB U MOHATUN: KU3HbD,
KJIETKa, OpraHu3M, MeTaboyin3M (0OMEH BEIIECTB U MPEBpAIlEHUE HEPTUHU), TOMEOCTa3
(camoperynsnusi), ypOBHEBasi OpraHW3alMsl >XUBBIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(pempoayKIusi), HaCIEACTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHE;

YMEHHE W3JIaratb OWoJoTMYeckne Teopud (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJIbHAas IOTMa MOJIEKYJIsipHOU Ouosorun), 3akonsl (I'. Mennens, T.
Moprana, H. . BaBunoBa) u yueHus (0 LEHTpaXx MHOrooOpasus M MPOUCXOKICHHS
KynbTypHbIX pacTenuit H. M. BaBunoBa), onpenensiTh TpaHUIbI UX TPUMEHHUMOCTH K
KHUBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJaMH HAyYyHOTO MO3HAHUS B OWOJIOTMH: HAOIIOJIEHUE U
OMKMCAHHUE JKHUBBIX CHUCTEM, TIPOIECCOB U SBIICHUN, OpraHU3alus M TPOBEICHUE
OMOJIOTUYECKOTO OJKCIIEPHUMEHTA, BBIIBIDKCHUE THUIIOTE3bl, BBIABICHHUE 3aBUCHMOCTH
MEXIy HCCICAYEeMBbIMH BEIUYMHAMHU, OOBSICHEHHE TIOJIYYEHHBIX Pe3yJbTaToB,
WCTIOJIh30BAHHBIX HAYYHBIX TMOHSTHW, TEOPHUH M 3aKOHOB, YMEHHE JelaTh BBIBOABI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACTATh CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK IPOKAPUOT H
JYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOILIECCOB:
oOMeHa BEIIECTB M NPEBpAIlleHUs] PHEPIHU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOrO U
HHEpreTUYecKkoro  OOMEHa, XEMOCHMHTEe3a, MHUTO03a, MeHo03a, OIUI0JJOTBOPEHUS,
Pa3sMHOXEHHSI, UHAUBHIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHUE TIPUMEHSTH TIOJYYCHHBIC 3HAHUS IS OOBSICHEHUS OHOJIOTHYECCKHX
NPOIIECCOB U SIBJICHUM, /ISl IPUHSITHSA MPAKTHUECKUX PEIICHNU B MMOBCEIHEBHOM KU3HU C
1eNblo o0ecneyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIMX JIFOCH,
COOMIOIEHUS HOPM TPaMOTHOTO TIOBEJACHHMS B OKpYXKAaIOIIeW NPUPOIHON cpene,
NOHMMaHNEe HEOOXOJUMOCTH HCIIOJIIb30BAaHUS JOCTIKEHUI COBPEMEHHOW OMOJOTHH U

OMOTEXHOJIOTHI AJI pallMOHAJIBHOI'O IMTPUPOAOIIOJIb30BaAHMA,



YMEHHUE pellaTh 3JIEMEHTAPHBIE TEHETUYECKHUE 33a/ladl HA MOHO- U JUTHOPHIHOE
CKpelIMBaHUe, CLEIJICHHOE HAacleOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs MPe/ICKa3aHus HACJIEeIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBITIOJIHATH Ja00paTopHble U MPAaKTHUYECKHE paboThl, COOII0IATh MTPaBUIIa
pu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTUYECKH  OICHMBaTh M  HMHTEPIOPETUPOBATH  HHGPOPMAIUIO
OMOJIOTUUECKOTO COJIEpKaHUs, BKIIOYAIOUIYIO TCEBJAOHAYYHBIC 3HAHUS W3 Pa3IHUYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOW HMH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIE MAaTEpHAIb),
THUYECKHE  AaCMEeKThl COBPEMEHHBIX HCCJIEAOBaHMM B  OWMOJIOTHUH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yYMEHHE CO3/1aBaTh COOCTBEHHBbIC MHCHbMEHHBIE M YCTHBIE COOOIIeHus, 00001mas
OnoJorMUecKyr0 MH(OpPMaALUI0 U3 HECKOJBKUX HCTOYHHKOB, IPAMOTHO HCIIOJIH30BaTh
MOHATUHHBIN amnmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yapTaThl OCBOCHUS yueOHoro npeameta «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAHUN O MECTe M POJM OHMOJOTHMH B CHUCTEME HAay4HOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpPa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAQJ€ POCCUHCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJI0THU, (YHKIIMOHATILHONW TPaMOTHOCTH YeJIOBeKa st
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJEpKAHWE OWOJOTHYECKUX TEPMUHOB M TOHSTHH: BHJI,
NOMYJSIUS, TEeHO(QOHMA, OBOMIONUS, JBWXKYIIUME CHIBI  ((aKTOpbl)  DBOJIOLUU,
MPUCTIOCOOJIEHHOCTh ~ OPTaHU3MOB,  BHJI000pa3oBaHUE, JKOJIOTHYECKHE  (HaKTOPHI,
HKOCUCTEMA, TPOJYIIEHTHI, KOHCYMEHTHI, PEAYyLCHThI, LEMU MUTAHHS, JKOJOTHYecKas
nipamMuia, OMoreoreHos3, onocdepa;

yMEHHEe u3arath Ouojoruueckue Teopur (dBojtoroHHas Teopust Y. JlapBuHa,
CUHTETHYECKas TEOpHUsl DSBOJIOIUHU), 3aKOHbl W 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHbIX HampaBjieHUW U myTed sBomonuu A. H.
CeBeprioBa, ydyeHnuss o Ouocdepe B. WM. Bepnauckoro), ompenensiTh TpaHHUIBl HX

MMPUMCHUMOCTH K )XUBBIM CUCTCMaM,



YMEHHUE BIAJETh METOJaMU HAYYHOTO IIO3HAHWS B OWONOTHU: HAOIIOJCHUE U
ONHMCAaHUE JKUBBIX CHCTEM, IPOLIECCOB W SBJIICHWH, OpTraHW3alus W MPOBEIACHHC
OMOJIOTUYECKOTO DKCIMEPUMEHTA, BBIJIBIDKCHHUE THUIIOTE3bI, BBISBICHHE 3aBHCHUMOCTH
MEXKIy HCCICAYEeMBbIMH BEIUYMHAMH, OOBSICHCHHE TIIOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPHUA M 3aKOHOB, YMEHHUE JIelaTh BHIBOJBI Ha
OCHOBAHHH IOJIYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIISATh CYIICCTBEHHBIC PU3HAKN CTPOSHUST OMOJIOTHUECKHX OOBEKTOB:
BUJIOB, TMOMYJISIIIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTCOIICHO30B U
IKOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIIECICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHuUsI, TPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(GakTOpOB Ha OPraHM3MBI, TMEPEHOCA BEIIECTB W IOTOKA JHEPTUU B IKOCHUCTEMAX,
AQHTPOIOTEHHBIX M3MECHCHHM B 9KOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOreOXMMHYECKUX ITUKIIOB B Onocdepe;

YMEHUE TIPUMCHATH TIOJTYYCHHBIC 3HAHWS I OOBSICHEHUS OHOJOTHYECKUX
NIPOIICCCOB U SBJICHHM, /ISl IPUHSITHS MPAKTHUECKUX PEIICHUN B MMOBCEIHEBHOM JKU3HU C
1eNIbI0 o0ecriedeHust 0€30MaCHOCTH CBOETO 370POBbs U 3JI0POBbsI OKPYKAIOIINX JIFOJCH,
COONIOIEHUsT HOPM TPaMOTHOTO TIOBEJACHHS B OKpYXKAIOMIEW NPUPOIHON cpene,
MOHMMAaHHE HEOOXOAMMOCTU HCIIONH30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTHUU IS
paIMoOHAIBHOTO MPUPOIOTIOIH30BAHHS,

YMEHHE pellaTh JJIeMEHTapHble OMOJOTHYECKUE 3aJlayd, COCTaBIISITH CXEMBbI
MepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaX (1[eMy MUTaHUs ),

YMEHHE BBITIOJIHATH Ja00paTopHbIe U MPAKTHUECKUE paboThl, COOII0ATh TPaBUIIa
npu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE  KPUTHYECKH  OIEHWBAaTh W  HHTCPIPETHPOBATH  WHGOPMAIIHIO
OMOJIOTUYECKOTO COJCpXKaHUS, BKIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHMS W3 PA3TUYHBIX
HUCTOYHUKOB (CpeJCTBa MAacCOBOW HWH(OpPMAIIUU, HAYYHO-TIOMYJSIPHBIC MAaTEPHAIbI),
paccMaTpuBaTh TI00ATBHBIE HKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (hopMHUpOBATH
110 OTHOIIIEHUIO K HUM COOCTBCHHYIO ITO3HIIHIO;

YMEHHUE CO3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
OMONOTHYECKYI0 MH(POPMAIIUI0O U3 HECKOJIBKHUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh

NOHATUIHBIN anmnapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie IlpakTnueckme (undposbie)
NMPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl

bubmuoreka [{OK
1 buonorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292

2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
P . https://m.edso0o.ru/7f41c292

bubnunoreka LIOK

X 7 1 1

3 MMHYECKHM COCTaB U CTPOCHUE KIIETKH 9 https://m.edso0.ru/7f41c292

bu6mmoteka IIOK
4 HKHSHEEATENEHOCTE KIETKH ! https://m.eds00.ru/7f41¢c292

5 PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 4 1 bubmuorexka [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292

6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292

7 Cenexuus opranu3mMoB. OCHOBBI 5 bu6muoreka [IOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292

but6mmoreka [IOK
8 Pesepeiioe Bpens 1 L https://m.edso00.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KUIIACC

KoimuecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/n Koutpoabusie IIpakTuueckue (mudposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl

bub6nmoreka IIOK
1 IBOIOIHOHHAs OHOTOTHA ? . https://m.edsoo.ru/7f41cc74

5 BO3HHMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnuorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74

bubnunoreka LIOK
3 Oprau3ML 1 OKpyXkarouias cpesia > L https://m.edsoo.ru/7f41cc74

bubnuoreka [{OK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41ecT4

bu6nmorexa LIOK

5 P 2 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne n/m Tema ypoka B KonrTpoabubie IlpakTuueckue uudpossbie
cero padoThI pa6oTnI oOpasoBaTe/bHbIE
pecypchl
bubnunoreka LIOK
1 HNuctpykrax Th. buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
CraproBas quarHocTuka. buonorndyeckuit
IUKTaHT. MeTonnl HO3HAHUS JKUBOU
2 npuponsl. [Ipaktnyeckas padora Ne 1 1 0.5 bubmorexa LIOK
PPOIHL. 1P P B ' https://m.edso0.ru/863e6122
«cnonb30BaHue PA3TMYHBIX METOJIOB TIPH
W3y4EeHUN OMOJIOTUUECKUX 0OBEKTOBY
3 buonornueckne cucTemsl, IPOLIECCH U UX 1 bubnnorexa [JOK
U3y4YeHue https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKHU. Bosia u 1 bubmmoteka IIOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «3yueHne KaTaTuTUIECKOW aKTUBHOCTH 1 0.5 bubmorexa [TOK
i ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaJiasbl)»
but6mmoreka [IOK
7 v I 1
TICBOABL. SR https://m.eds00.ru/863e6870
8 Hyxniennossie kucnotel. ATO 1 bubmmorexa [JOK

https://m.edso0.ru/863e6d5¢c



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

Hcropus u MeToIbl U3Y4EHUS KIETKH.

bubnunorexa LIOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KneTka kak 11e710CTHas )KUBasi CUCTEMaA
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
Jlaboparopnas padora Ne 2 «3yuenue
patop P N YA bubnunoreka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 oUBOB 1 GAKTEDHI IO MIKDOCKOLOM Ha 0.5 https://m.eds00.ru/863e6ff0
p p a p https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OIICAaHHE»
12 O060061IeHME 110 TeEME "XUMHAYECKHAI COCTaB
1 CTPOCHHE KIICTKN)
bubnunoreka LIOK
13 o 0
(OOMeH BEIIECTB UITH METa0OTHIM https://m.edso0.ru/863e766¢
bubnunorexa LIOK
14 ) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bubnmorexa LIOK
1 .
> JuepreTieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. JlabopatopHas pabora Ne 3
16 «Habmro1enre MUTO3a B KJIETKAaX KOHYMKA 0.5 bubmorexa [JOK
g ' https://m.eds00.ru/863e7dc4
KOpEITKa JTyKa Ha TOTOBBIX
MUKpOTIperapaTax»
17 buocunTes 6enka. Peakuus MaTpuuHOTO bubnmnoreka [JOK
CUHTE3a https://m.edso0.ru/863e796e
bubnunorexa LIOK
18 T —0 0
panCIBIHA HOCHITEs begka https://m.edso0.ru/863e796e
19 Hexnerounsie ¢popMbl )KU3HH — BUPYCHI bubmorexa LIOK

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6e88
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

bubnunorexa LIOK

20 @®opMbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [{OK

21 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.

OmnonorBopenue. JlabopaTopHast pabora Ne bubmmoreka [JOK

22 0.5
4 «M3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

23 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

https://m.eds00.ru/863e8436

24 'eneTnka — Hayka 0 HaCJlIEICTBEHHOCTH U bubmmorexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

o5 3aKOHOMEPHOCTH HACJIEAOBAHUS bubnnorexa [JOK
pU3HAKOB. MOHOTMOpUIHOE CKPEIINBAHNE https://m.eds00.ru/863e8878

26 Jurubpuinoe ckpeuBaHyue. 3aKoH bubnmnoreka HOK
HE3aBUCUMOTI'0 HACJIEI0BAHNS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HaclleJOBaHUE TPU3HAKOB.

JlaboparopHnas padota Ne 5 «M3yuenue
27 pCSyJ'II::TaTI())B M(f)HOTI/I6pI/II[HOTO Zq 0.5 bubnmorera LOK
https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTIpEnaparax»»

28 I'eneruka mona. HacinegoBanue npu3HaKoB, but6mmoreka [IOK
CIIEIUICHHEIX C IOJIOM https://m.edso00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHMBOCTH. JIJabopaTopHas padora Ne 6.

29 N3yuenne moaudukanmoHHON 0.5 buGnnorexa [IOK

W3MEHYHBOCTH, IIOCTPOCHHE
BapHUAIMOHHOTO PsijIa U BapUaIlMOHHOM

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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https://m.edsoo.ru/863e8efe

KpHUBOW»
Hacnencrsennas 13MEeHUYUBOCTb.

30 JlaboparopHuas pabota Ne 7. «AHanu3 1 05 bubnmnoreka HOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

bu6numoreka [IOK

31 T'eneruia uenosexa 1 https://m.edso0.ru/863e8d78

32 IIpoMexxyTouHas aTTecTaus. 1 1 bubnuorexa [IOK
Jumarnoctuueckas pabora https://m.eds00.ru/863e9214
Cerexius Kak HayKa U mIporecc. MeToabsl 1

33 OCTI/I)I;I(GHI/IH cene}llK 15051 Zc:eHI/IIZ u ! 1 buGnuorexa [IOK
a b https://m.edso0.ru/863e9214
SKUBOTHBIX

34 buorexHonorusa Kkak oTpaciik IpOU3BOACTBA 1 bubnmorexa IOK

p p a https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
11 KJIACC
Konn4yectBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka B Konrtpoabusbie IIpakTuueckue uudposbie
cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 OBOJIONUS U METOILI €€ U3yUEHUS 1 bubmmorexa LOK
= a yd https://m.edsoo.ru/863ea20e
Bxonuasg muargoctuka. buomornyeckuit

2 UKTaHT. MlcTOpus pa3BUTHA NIPEACTABIEHUN 1 bubmmorexa LOK
A ’ pHAp et https://m.eds00.ru/863e9570
00 DBOIIOIUH

3 MuKpo3BOTIOIHS 1 bu6mmoreka [IOK



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
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

[Tomynsius Kak 3JieMEeHTapHask €UHULA
BUJa U dBomoluu. Jlaboparopuas padota Ne

https://m.edsoo.ru/863e9cle

bubmuoreka [JOK

4 1 «CpaBHEHHUE BUIOB 1O 0.5 https://m.edso00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO
5 JIBuoKkytye cuibl (3NeMeHTapHbIe (PaKTOPhI) bubnmoreka [JOK
IBOJIFOLIUN https://m.edso00.ru/863e9da4
. bubmuorexa [JOK
6 Ecrectsennpiii 0100p 1 ero popwet https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOIIOLMN:
IPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BU1000pa3zoBanue. Jlaboparopnas pabora No 05 bubnuorexa [JOK
2 «Onucanue NpUCIOCOOIEHHOCTH https://m.edso00.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepay
8 Hampasnenus u myTu MaKpOIBOIIOIHH bubmoreka LIOK
https://m.edso00.ru/863e9cle
9 HeobOpaTumocTs 3BOTIONNN
10 O0600611eHne o TeMe «IBOTIOIMOHHAS
OMOJIOTHS
11 Wcropus xu3Hu Ha 3emiie 1 METO/bI €€
U3YYCHUS
12 'umoTe3b! MPONCXOXKASHUS KU3HHU Ha 3emIiie bubmmorexa LIOK
https://m.edso00.ru/863ea5a6
Pa3BuTue *)u3HM Ha 3emiie 1o 3paMm U bubnmuorexa [JOK
13
rnepuoaam https://m.edsoo.ru/863eabbe
14 OCHOBHBIE 3Talbl YBOIIOLNNA PACTUTEIBHOTO 05 bubnmoreka [JOK

U )KUBOTHOTO Mupa. [IpakTuyeckas pabora

https://m.edsoo.ru/863ea8bc



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
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ne 1 «M3yuenune uckomnaeMbIx OCTaTKOB
pPacTeHUH U )KMBOTHBIX B KOJICKLIUAX)

15 CoBpemeHHasl cucTeMa OpraHuYecKoro Mupa bubmmorexa [JOK
https://m.edsoo.ru/863ea48e
bubmuoreka [JOK

16 DBOJIIONHS YeJIOBeKa (aHTPOTIOTeHE3) httos://m.edsoo.ru/863eac2c
bu6mmoreka [IOK

17 JBuxyiue cuibl (pakTopbl) aHTPONOTreHe3a httns://m.edsoo.ru/863ead4d

18 OcHOBHBIE CTaJIUU IBOJIOLIUU YEIIOBEKa

19 Yenoseueckue pacel U NPUPOIHBIE bubnnoreka [JOK

aJjanTanuy 4esioBeKa https://m.edsoo.ru/863eaea2
20 OKOJIorus KaKk HayKa
21 Cpenpl 00uTaHUs U HKOJIOTHYECKHE bubnuotexa [JOK
(bakTopsI https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
paborta Ne 3. «Mopdonoruueckue

29 O0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnmnorexa [JOK
obutanusy. Jlabopatopuas padora Ne 4. https://m.edso0o.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KoJIeyca

bu6mmorexa [IOK

23 bHoTitieckie (akToph https://m.eds00.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKHU

24 nomymsiuuu. [Ipaktudeckast padorta Ne 2 05
«ToIcY€T IIOTHOCTH MOIMYISIUN Pa3HBIX
BHJIOB PAaCTCHUI»

25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 Bu6moreka LOK

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



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

bubmuorexa [JOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 httos://m.edsoo.ru/863ebA6a
OcHOBHBIE TTOKA3aTeNIN IKOCHUCTEMBI.

27 Dxosiorndeckue nupamuapl. CBOMCTBa 1 buGnnorexa LIOK
skocHcTen, CyKiecons https://m.edso0.ru/863eb5fa

28 [Ipupoanslie 3xocHucTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas 3xkocucTeMa 1 bubmmoreka [IOK
3emun https://m.edso0.ru/863ebb5e

31 [Ipomexyrounas arrecranusi. 1
Jumarnoctuueckas pabora

39 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnorexa [HOK
6uocepsl https://m.edso0.ru/863ebd16

33 UYenosedecTBo B Onocdepe 3emin 1

34 CocymiecTBoBaHUE TPUPOJBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



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-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
buonorus. O6mas 6uomnorus, 10 kmace/ Cuornazos B.U., Aradonosa U.b.,
3axapona E.T.
buonorus. O6mas 6uonorus, 11 knace/ Cuornazos B.U., Araponosa U.b.,
3axapona E.T.

METOAUYECKUE MATEPUAJIbBI IJISA YYUTEJIA
ITaceunuk B.B., IlIBeroB I'.I". buoaorus. O61as ouonorus. 10-11 xiaccsl.
MeTtonnueckoe nocodue
Koznora T.A., Kyumenko B.C. buonorus B Tabnuiax. 6-11 kiaccel. CipaBouHoe
nocodue
borpanosa T.JI., Cononosa E.A. buonorus: CipaBoYHUK JJI CTAPIIEKIACCHUKOB U
MOCTYMAIOIIUX B BY3bI
Honuesa A.1O. buosorus B cxemax u tadiaurax

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETH
UHTEPHET
PLICKERS
SAKnacc
LearningApps
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