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IHOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpamMMBbl MO OMOJIOTUN TEOPETUUYECKYIO OCHOBY JIJISl OTIPECIICHHUS
MOAX0J0B K (OpMHUpPOBaHMIO coJiepkKaHUsS ydeOHoro mpeamera «buosorus» cocTaBuIIH:
koHuenTyainbHbie nojioxkeHus @I'OC COO o B3auM000OyCIOBIECHHOCTH 1I€JICH, COJIepKaHUS,
pe3ynbTaToB 00YYCHHS U TPeOOBAHUHN K YPOBHIO MOATOTOBKU BBITYCKHUKOB, ITOJIOKEHUS 00
Oo0IMX MeNsSIX M NPUHIUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpennero oOmiero obOpasoBanuss B Poccuiickoii ®denmeparuu, a TakkKe TOJOXKCHHUS O
crienuduke Ouoioruu, €€ 3HAUYCHWM B TII03HAHUM >KHUBOM TIPUPOJBI M OOECIICUCHUH
CYIIECTBOBAaHMS  uejoBeueckoro ooéOmiecTBa. CorilacHO Ha3BaHHBIM  TOJIOXKCHUSM,
oTmpeeneHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouwosormm MaéT TpEICTaBIEHHWE O IesAX, 00 oOIel crpaTeruu
o0y4yeHUs, BOCIHUTAHUS W Pa3BUTUSA OOYYAIOIIMXCS CpeJICTBaMU Yy4eOHOro MpeaMeTa
«buonorusi», omnpeaenser o0sg3aTENbHOEC NPEIMETHOE COJIEP)KAHUE, €ro CTPYKTYpY,
pacnpeeiieHrde Mo pasjenaM M TeMaM, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh M3YYEHUS
y4eOHOTr0 Marepuana ¢ Y4ETOM MEXIPEAMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JTOTHKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromMnXCs.

B mnporpamMe mo OHOJIOrMHM Tak)Xe YUYWUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM U IIPEAMETHBIM pe3yJibTaraM oO0ydeHHs B (POpMHUpPOBAHUHU
OCHOBHEIX BHUIOB y4eOHO-TI03HaBaTEILHOMN NEeATeIbHOCTH/Y4eOHbBIX IENCTBUN
00y4aroImuXcsi M0 OCBOCHUIO COAEPKAHUSI OMOJIOTHYECKOT0 00Opa30BaHusI.

B nporpamme no 6uosnorun (10—11 kmaccel, 0a30BbIli YpOBEHb) peAM30BaH MPHUHIIMI
MIPEEeMCTBEHHOCTH B HW3yYCHHHM OHOJIOTHH, Ojarojaps 4YeMy B HEW IpocMaTpUBaeTCs
HaMpaBJICHHOCTh HAa pAa3BUTHEC 3HAHHMH, CBSA3aHHBIX C (OpPMHpPOBAHHMEM ECTECTBEHHO-
HAy4yHOTO MHPOBO33PEHHUs, IIEHHOCTHBIX OpPHEHTAIMA JIMYHOCTU, DKOJIOTHYECKOTrO
MBIIUICHUS, TPEJCTABICHUN O 3J0pOBOM 00pa3e >KU3HU W OEpeXHbIM OTHOIICHHEM K
OKpyKaromel mpupoaHo cpene. [loaTroMy Hapsmy ¢ H3ydeHHEM OOIIeOMOIOTHUESCKUX
TEOpHUM, a TAaK)KE 3HAHUN O CTPOEHUM KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HHUX TMPOIECCOB B MporpaMMe IO OHOJIOTUM YJEJIEHO BHUMAHUE
HCIIOJIb30BAHUIO MOJYUYCHHBIX 3HAHWM B MOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MPUKIaIHBIX
3aj1a4, B TOM 4HCie: MPOPUIAKTUKA HACJIECACTBEHHBIX 3a00J€BaHUI YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIBTUPOBAHMUS, OOOCHOBAHMSI  DKOJOTUYECKH  I€JIE€CO00Pa3HOTO
MOBEJICHUS B OKPYXalIIEH TMPUPOJHOM CpeAe, aHalau3a BIMAHUS XO3SHMCTBCHHOMU
NeSATEeIbHOCTH YeJIOBEeKa Ha COCTOSIHUE MPUPOIHBIX U UICKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHUMAaHUSI K IPUKJIATHON HAMPABICHHOCTH y4eOHOTO npeaMera «bruoiaorus npoIuKTOBAHO
HEOOXOJAMMOCTBIO OOECIECYCHHST YCJIOBHM [l pEIICHUsT OJHOM W3 aKTyalbHBIX 3a/1a4
[IIKOJIBHOTO  OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas mpenanojaraet (GpopMupoBaHue y
00yJaroIuxcsi ClIOCOOHOCTH aaNTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.



buonorus Ha ypoBHE cpeaHero oOiiero o0pa3oBaHMs 3aHUMaeT BaxxHoe Mecto. OHa
oOecrieunBaeT GopMUpOBaHUE y OOyUYaIOIIMUXCS MPEACTABICHUI O HAYYHOW KapTUHE MHpA,
pacmupsieT U 000OIIaeT 3HAaHUSA O XHUBOW MpHpone, €€ OTIUYUTEIbHBIX MPU3HAKAX —
YPOBHEBOW OpraHM3alMy U HBOJIOLMM, CO3MAET YCIOBHS JUIS: MO3HAHUS 3aKOHOB JKMBOM
npupoabl, (opmMupoBaHUs (YHKIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO |
O6e3omacHoro oOpasa >KHU3HHU, HKOJOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
KUBOU NPUPOJE U YEIIOBEKY.

Bonbuioe 3HaueHue OMONOTUS HMMEET TaKKe I PEUICHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a/7a4 CpEJHEero ooOImero oOpa3oBaHMs, COLMATU3ALUU OO0YyYaIOUTUXCA.
N3yuyenue Ouosoruu oOecneyrBaeT YcIOoBUS i (OPMUPOBAHMS HMHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX W WH(GOPMAIIMOHHBIX  HABBIKOB,  JICTETHUYECKOM  KYJIBTYpHI,
CIOCOOCTBYET MHTErpalliy OMOJIOTUYECKHUX 3HAHUM C MPEACTABICHUSAMU U3 IPYTUX YUEOHBIX
IpeIMeTOB, B YaCTHOCTH, (U3UKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOXKEHUS O
MpeHa3HAaYeHUN Y4eOHOro mpeamera «bHUONOrus» COCTABUIU OCHOBY ISl OINpPEICIICHHUS
MOJIXOJI0B K OTOOPY U CTPYKTYPHPOBAHUIO €TI0 COJIEPKaHus, IPEJCTABICHHOTO B IpOrpaMMe
1o OUOJIOTHH.

Ot6op conepxanus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULMKA KyJIbTypOCOOOPAa3HOTO MOJAX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4aroniecs: JOJKHbI OCBOUTh 3HAHUSA U YMEHHsI, 3Ha4YUMbIe 111 (JOpMUPOBAHUS OOIIIEH
KYJBTYDPBI, OIPEAEIAIOINE AJCKBATHOE IOBEACHUE YEIOBEKA B OKPYXKAIOLIEW NPUPOLHON
cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HU W MpPaKTUUYECKOU aesarenbHocTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUU 3aHUMAIOT DJIIEMEHTHI COAECP/KAHMS, KOTOPBIE CIIy>KaT OCHOBOM
1t GOPMHUPOBAHUSA MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIMOCOOCTBYIOIIMX TyMaHHU3AIMH OWOJOTHYECKOTO
o0Opa3oBaHUs.

CTpyKTypUpOBaHUE COJEpX)aHUs y4eOHOro marepuaia B MporpaMMe IO OHOJIOTHH
OCYILIECTBICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX J>KMBOM TIPUPOJBI, O €€ YpPOBHEBOM OpraHu3allud U DdBOJONMUA. B
COOTBETCTBUH C 3TUM B CTPYKType yueOHOro npeamera «broiaorusy BeIIEIEHbI CIEIYONINE
coaepxkareisibHble JIMHUU: «buonorus kak Hayka. Meroabl HayyHOro noszHanus», «Kierka
Kak Ouosiornyeckas cucrema», «OpraHu3m Kak Ouonorumdeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4ecKOro MHpa», «IBOJIOLUUS KUBOM MPUPOIBD, «IKOCUCTEMBI U
IIPUCYILIIUE UM 3aKOHOMEPHOCTI.

enp u3yuenus yueOHoro npeamera «buosorus» Ha 06a30BOM ypOBHE — OBIJIAJICHHE
O0Oy4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allMM >KUBBIX CHUCTEM
pa3HOrO paHra M MNpUOOpPETEHHWE YMEHHM HCIONb30BaTh ATH 3HAHUS MJI1 TPAMOTHBIX
NEUCTBUN B OTHOIICHUU OOBEKTOB YXMBOW MPHUPOJBI U PEIICHUS PA3JIMYHBIX >KU3HEHHBIX
mpo0em.

JlocTmkeHue 1enu u3ydeHust yuyeOHoro mpeamera «buosjorus» Ha 6a30BOM ypOBHE
oOecreunBaeTcs peuieHueM CIeIyOUUX 3a1au:
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OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHWH O OHMOJOTHYECKHX TEOPHUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiIax, CIyXKalluX OCHOBOH A GopMUpOBaHUS
MIPEICTABIICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METOJaX HAyYHOTO TO3HAHUS,
CTPOEHWH, MHOTOOOPa3uu M OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHMU3AIUH,
BBIIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHHSIX B OMOJIOTHH;

dopMupoBaHre y 00yJaroNIuXcs MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW B TMpoIlecCe aHadu3a JAaHHBIX O MYTAX pPa3BUTHS B OMOJOTUHM HAyYHBIX
B3TJISIOB, UJICH U TTOAXOA0B K U3YYCHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIlNH;

CTaHOBJICHHE Yy OOydYarommxcs oOIIed KyIbTypbl, (PYHKIIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MUpPA JKUBOU TPUPOIBI
Ha OCHOBAHWH 3HAHWUI U OIIBITA, MTOJyYEHHBIX TIPU U3YYCHUH OMOJIOTHH;

dbopmupoBaHre y 00YJArONINXCSI YMEHUN WILTIOCTPUPOBATh 3HAUYCHNUE OMOJIOTHYCCKUX
3HAHWN B MPAKTUYECKON JEATEIHHOCTH UYEIOBEKA, PA3BUTHH COBPEMCHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEJIOBEKOM >KHBOUM MPUPOJIBI,
HEOOXOJAMMOCTH OEpPEKHOTO OTHOIICHHS K HEW, COOJIOJIEHUS HTHUYECKUX HOPM IIpHU
MIPOBEICHUH OMOJIOTMYECKUX HCCIICIOBAHUI;

OCO3HAHME IIEHHOCTH OMOJOTHYCCKUX 3HAHWM JIJIS TIOBBITIICHUS YPOBHS 3KOJIOTHUECKON
KYJBTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOM >KU3HU JIJIS OLEHKU
MOCJIC/ICTBAI CBOEH NESITEIBHOCTH 10 OTHOIICHHUIO K OKPYXalomel cpenie, COOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00JIE€BaHUIA.

B cucreme cpennero oo6miero ooOpazoBanus «buosjorusi», uydyaemas Ha 0a30BOM
YpOBHE, SIBIISIETCA OOSA3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlns u3ydeHus Ouosorud Ha 0a30BOM YpOBHE CpeaHero oOiiero oOpa3oBaHUs
otBoautcs 68 yacos: B 10 kimacce — 34 4gaca (1 gac B Hegenro), B 11 knacce — 34 gaca (1 gac
B HEJIEITIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, IKCIIEPUMEHT, OITMCAHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, J)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktruueckass paboraNe 1. «Mcmonb3oBaHue pPa3aUYHBIX METOJOB IPH
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI WU MHUHEpaJIbHBIX BewlecTB B kierke. lloanepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIIOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornueckue Qynkumm smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — IpuMep B3aUMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKapUOTUYECKOM KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoknenne MUTOXOHIpUM u TacTua. Bunbl mnactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
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AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKU»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIO/ICHUH, W3MEpPEHH, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabora Ne 2. «lM3ydeHme CTpoeHUS KIETOK PACTCHHUI,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUYeCKUuid OOMEH) — JB€ CTOPOHBI E€JUHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®dortocunre3. CperoBas u TemHOBasg (a3bl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okKucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ dexkTuBHOCTD
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisuuu. KoawpoBanue amuHOKHCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. H.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyaurens CITM/]a.
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OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel muTaHus», «Metabomusm», «MUTOXOHAPHUSIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM KU3HEHHBIM LUKN KieTku. WHTepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHsI OPTaHU3MOB: Oecrolioe U 1moJjioBoe. Buael Oecrionoro
Pa3MHOXXEHUS: JIeJICHWE HaJBO€, II0YKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. IIpouecchl, mpoucxomsiiue Ha CTaausiXx Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOE pa3BUTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
ypOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOTO PACTECHMS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «J/IBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JHK», «Muto3y,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4eJ0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnapaThbl «CnepMaTo30uIbl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIEKONUTaromero», «Kapuokunes B kineTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApaTax).

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEHapaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
IIUTOTCHETUYECKUN, MOJEKYJIPHO-TeHETUUECKU). (OCHOBHBIE TE€HETUYECKUE
NMoHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEOBAaHUS MPU3HAKOB, YCTAHOBJIEHHbIE ['. MeHenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynctoThl ramet. [10JHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBHUCHUMOTO  HAaCIICJIOBAaHMS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HAaCJICIOBaHUIO F'eHOB. HapyIlieHne cueryieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKre KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHble opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalimoHHasi u3MeH4YUBOCTh. Kitaccudukanusi MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kapumotun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHansie 3a00JicBaHUS 4YEJIOBEKA: TC€HHBIC OOJIC3HHU,
0O0JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOI0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMoznencTBue ameNbHBIX T'€HOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBAHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalnoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHas U3MEHUHUBOCTH.

O6opynoBanue: MojAeNU-aNIUIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
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XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBbI KPBUIBEB U OKPACKH Tela), Tepbapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoAMGUKAIIMOHHOW W3MEHYUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCOBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIMHT.
Otnanéunas rtubOpuauzanus u €€ ycrnexu. VCKycCTBeHHBIM MyTareHes |
MOJyYCHUE TOJMUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTEHHWM, >XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuoTexHONOTUNW», «KieTouHble KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.
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JlaGopaTopHble H MpaKkTHYECKHEe Pa0OThI:

OKCKypcusi«OCHOBHBIE METOJBI M JOCTHUKEHHUSI CEJEKIMH PACTEHUW H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOTHA.

[TpennochlIKM BO3HUKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUH. BOJIIOLUOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIIEHHS BHUJOB B NaAJIEOHTOJOTMYECKON JIETOIMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuiibl ((pakTopbl) PBOJIONUKM BUAOB B Mpupojae. MyTallmoOHHBINA
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30inums 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Boitonuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTAIHH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTs 3BOIOLUY.

[IporucxoxeHne OT HeClEeUUaTM3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.
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JdeMoHCcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHUECKOE BUA0O0OPAZOBAHUE).

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0oOp IUIOI0OB U CeMsIH, KoyuleKus «l[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «/po3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpacCKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HavyanbHbie 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IIepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. [lameosolickas spa u €€ TMepUOAbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickags »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOIO U JKUBOTHOIO Mupa. ApoMOop(o3bl y pacTeHUl H
KUBOTHBIX. [T0osIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOITOJIOTUs KaK Hayka. PazBurue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpororeHesa. (CxoxcrBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneacTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIIeCTBeHHBI 00pa3 KU3HH,
U3TOTOBJICHHE OPYAUI TPyAA, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmnii, YenoBek HeaHAEpTAIbCKHANM, YenoBek
pa3ymHblil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasumiickasi),  HErpo-aBCTpaJioufHas  (PKBaTopuaibHAasl),  MOHIOJOWUJHAs
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
apBuH.

Tabmumer n cxemul: «Bo3uukHoBenue ComHeyHOM cUCTEeMEBI», «Pa3Burtne
opraHudeckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku — «lIpoucxoxaenne — denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIIETIKK WJIU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).
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DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKOJIOrHs KaK HayKa. 3aaud ¥ pa3aeibl 3KOJIOTHH. MeTO bl SKOIOTHYECKUX
UCCJIET0OBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonornueckne (dakTopel. Kraccudukamus sKoJoTHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWOTHYECKHUE U AHTPOIOreHHbIe. JIEHCTBUE HKOJIOTUYECKUX
(bhaKTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIEUCTBUH:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepamus,
MyTyajqu3M, KOMMEHCAJIMU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN JMJI CYLIECTBOBAHUS
OpraHU3MOB B MMPUPOIHBIX COOOLIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIMNA: YHCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4uCcIeHHOCTH MOMYJISIIUA U €€ PEryJIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «llumiesbie menm.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGopartopnas pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBs3M B
OHOIIEHO3E.

Dkosiornueckue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,

15



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU HKOCUCTEMBbI. [luileBble 1eMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
OUPAMUJIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBOWMCTBa 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTpYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHUs B buocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMHM M HX HCHOJNb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBisiomas
ounochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBelil 3hdexT», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJienb-anmuiuKkanus « TUrnuuHble OUOIIEHO3bI», TepOapuii
«PacTtutenbHble coo0IIeCTBaY, KoJieKuun «buoiienos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
YKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTUYECKUM TPYIIaM OJHOTO BHA,
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Kpacnas kuura Poccuiickoii ®denepanuu, H300paKeHHS OXPaHIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMHUCS MporpaMM  CpefaHero obmiero  o0pa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACJICHUI0, HaJlWyuMe MOTHUBAllMM K OOydYeHuIo OuOoJOoruu,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynpTaThl OCBOCHHUS IpeaMera «bHUomorus» JOCTUrarTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoini Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpa:k1aHcKoro BOCIIUTAHMSA:
c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH IMIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJa4, YBAXKHUTEIHHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HapoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexxIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;
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IIOHMMaHUE YMOLIMOHAIIBHOTO BO3JEHCTBUS KUBOU ITPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KECHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE W pealu3alus 370pOBOro U 0e30macHoro oopasza >KU3HU
(310poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYyAJIbHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpPEC K pa3inyHbIM cepaM npodhecCHOHAIBHON IesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00aJBHOTO XapakTepa HKOJIOIMYECKHUX IMpoOJeM W MyTed HX
pEeLIeHHUS;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECUS B DKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);
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aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/laHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJbI0 OJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U HCCIIEN0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHUSI Yy4eOHOTO mnpeameTra «buosorus»
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (yHKIHMOHATIBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenne YHHBepPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1)0a30Bble JIOruYecKue AeHCcTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENeNATh TETu JeATeILHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
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TAaK)K€  NPOTUBOPEUMH  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM ACSATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2)0a30Bble MCCIIE0BaATEIbCKHE HeICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JCSATEIBHOCTH 110 TIOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHbBIN MOUCK MepeHoca CPEeACTB M CHOcoO0B
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, Mpejiaratb OPUTrMHAJIbHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
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MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOIUMOM 71 BBIMOTHEHUS YICOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi MHGopMaIu (CXxembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (OpMyJbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1)o0menne:

OCYILECTBIISATh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIMKI IPYTrUX YYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJAJI€Th PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUSA, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITeIbHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHIHOW U WHAMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;
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NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B Pa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCIIOJIB30BaTh OWUOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIEM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuMpsATh paMK{ y4€OHOTO TIpeAMETa Ha OCHOBE JTUYHBIX MPEANOUYTCHUM;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIaCTAX 3HAHUN, TIOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JCUCTBUM UM MBICIUTENBHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;
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NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEesATEIbHOCTH;

3)npuHsaTHE Ce0A U APYTrUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TTO3UIIUU JPYTOTO YeTIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue iy yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMPEBpAIlCHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJIsIusi), YPOBHEBAST OPraHU3aLIMS KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpalibHAs JOrMa MOJICKYJIapHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOMIOACHUE U
OMMCAHUE MKHUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMs U MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
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pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJISl NIPUHATHS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHKEHUMN
COBpEMEHHOW  OWMOMOTMM W OHWOTEXHOJOTHA  JJIs1  pPalydOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS AJsl MpeCKa3aHusl HAClIeJOBaHUSA TPU3HAKOB Y
OpPTraHH3MOB;

YMEHHE BBINOIHATH J1A0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000061m1ast 6MoJIOTHYECKy0 UH(GOPMAILIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBHIBATh COJACpKaHHE OUONOTHYECKMX TEPMHUHOB M TOHSTHIA:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,
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DKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mupamua, OMoreoleHos, ouocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CesepuioBa, yuenus o 6mochepe B. U. Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNW U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEISATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JI€UCTBHS SKOJOTMYECKUX (PAKTOPOB HA OPraHU3Mbl, IEpEeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJIICHUM, IUIS NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuiia npu paboTe ¢ ydeOHbIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKYt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MIOHATUIHBIN ammmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m ‘ HaumeHoBaHue pa3jiesioB U TeM ‘ KounyecTBO 4acoB JuaekTpoHHbIe (HU(pPOBbHIE)
| NporpaMMel Bcero Kourpoubnbie IIpakruyeckue 00pa3oBaTe/IbHbIe PecypChl
padoThI padoThI
bubmuorexa [JOK
L bronorus kax ayka 2 0 05 https://m.edsoi-.lru/7f410292
bubmuorexa [JOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 https://m.e dsogru (78416202
3 XUMUYECKUN COCTaB U CTPOCHUE 8 0 1 bubnmnoreka HOK
KJIETKH https://m.edsoo.ru/7f41c292
4 JKusHenesarenbHOCTh KIIETKH 6 0 0 ]SSSSHZI;T;(;??U/I; £416292
5 PazmHoOxeHME 1 HHIUBUAYAIBHOE 5 0 1 bubnnoreka HOK
pa3BUTHE OPraHU3MOB https://m.edso0o.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHYHUBOCTD 8 0 15 bu6mmoteka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoteka [JOK
OMOTEXHOJIOTHHI https://m.eds0o.ru/7f41c292
8 HToroBast KOHTpONbHAs paboTa 3a Kypc 1 1 0
10 xnacca
9 Pewepmioc ppews 0 0 0 | imasemiae
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
HPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne i/ ‘ HaumeHoBaHue pa3jiesioB U TeM Kosaun4yecTBo 4acoB JjeKkTpoHHbIe (HU(pPOBHIE)
NporpaMMel Bcero Konrpoabnbsie IIpakruuyeckue 00pa3oBaTe/IbHbIe PecypChl
padoThI padoThI
bu6nmoreka [IOK
1 IBOmOLHORKAs GHONOrHS o 0 L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHME U Pa3BUTHE KU3HU 9 0 05 bubnnoreka HOK
Ha 3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3Mbl  OKpYKAIOWas Cpeia > 0 L https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa ¥ DKOJIOTHUYECKHE 9 0 0 bubnnoreka IIOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 WroroBast KOHT posbHas paboTa 3a 1 1 0
kypc 11 knacca
bubnnoreka IIOK
P 1
6 C3CPBIOS BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 95

IHPOI'PAMME
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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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne ‘ ‘ KosmmuecTBo yacos ‘ DJIeKTPOHHbIE
n Tema ypoka Aara u3ysenns uudposbie
Bcero KonTposibHbIe IIpakTuyeck (nomep yueOHoIi
n o0pa3oBaTte/ibHbIC
padoTshI ue padboThbl HejleJ1H)
pecypcsl
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 0 0 Vueb. nemens Ne 1 P11t2tg Et{[/prgle/(rjr?c;cc)isr;/)SrEius;gg
3e632a
MeTo/1bI TO3HAHUS KUBOU
npuposbl. [Ipaktuueckas pabora bubnuoreka [IOK
Ne 1 «Mcmonb30Banue pa3mmyHbIX 1 0 0.5 Yueb. nenens Ne 2 https://m.edso0.ru/863e6
METOHOB IIPA U3YyYEHUU 122
OMOJIOTMYECKUX 0OBEKTOBY
buonoruueckue cuctemsl bubmorexa [JOK
’ 1 0 0 Yueb. nenemi N3 pyine: /im edsoo.ru/863e6
MPOIIECCHI U UX U3YYCHUE
564
XUMUYECKUN COCTaB KIETKU bubmorexa [IOK
' 1 0 0 Vueh. nenena Ne 4 e /m.eds00.ru/g63e6
Boja n MuHepasbHbIe CONH
74e
benku. CoctaB u cTpoeHue bubmmorexa [TOK
' 1 0 0 Vuaeb. nenena No S e //m.eds00.ru/g63e6
OeNKOB
b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas bubnmoreka [JOK
pa6ota Ne 1 «M3ydenne 1 0 0.5 Vueb. nenena Ne6 - piyne:/im edsoo.ru/863e6
KaTaJIUTHYECKOIl aKTUBHOCTU b72
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Ne KosmuecTBo yacos DJIEeKTPOHHbBIE
n/ Tema ypoka ARLEN BVRE R uudposbie
Bcero KoHTpoJibHbIE IIpakTHyeck (HOMep y4eOHoi 06DA30BATEALHELe
" padoThI ne padoThI Heiesn) g
pecypcsbl
WIM KaTajia3bl)»
bu6mmoreka [IOK
7 YrneBoasl. Jlunuast 1 0 0 Yeo. nenermt Ne 7 https://m.edso00.ru/863e6
870
bubmuoreka [JOK
8 Hyxniennoseie kucnotel. ATO 1 0 0 Yueb. nenens Ne 8 https://m.edso0.ru/863e6
dsc
HcTopust u MeToAbl U3ydeHus Vue6. nenens Ne 9 bubnnorexa LIOK
9 creTx. KiteTotHas Teonis 1 0 0 B https://m.eds00.ru/863e6
. P e88
10 Kierka kak niesoctHas xKuBas 1 0 0 Vue6. meyens Ne 10
cucreMa
CrtpoeHune 2ykapuoTHYECKON
kietku. JlaboparopHas pabota Ne
2 «3ydeHune cTpoeHHsI KIETOK Et?@/l//lom;(a HO/I§63 6
1 VYueb. nemgens Ne 11 ps://m.edso0.ru e
11 pacTeHuil, KUBOTHBIX, TPHOOB U 1 0 0.5
’ ’ ffOhttps://m.edso0.ru/863
OaxTepuii o1 MUKPOCKOIIOM Ha e7160p
TOTOBBIX MHKpOIpenapaTax 1 ux
OTIHCAHHE»
bu6mmorekxa [IOK
12 OOMeH BelecTB WK MeTaboIn3M 1 0 0 Yue0. nenens Ne 12 https://m.edsoo.ru/863e7
66¢
bubmuorexa [JOK
13 ®orocuHTe3. XeMOCHHTE3 1 0 0 Vaeb. nexent Ne 13 hyoe: //m edsoo.ru/863e7
c98
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

Ne KosmuecTBo yacos DJIEeKTPOHHbBIE
n Tema ypoka Ao e uudposbie
Bcero KonTpoJbHbIe IIpakTuyeck (Homep yueOHOM
n o0pa3oBaTte/ibHbIE
padoThI ne padoThI Heiesn)
pecypchbl
bubmuorexa [JOK
14 DHepreTHuecKuii 0oMeH 1 0 0 Vueb. nenena Ne 14 - /im.edsoo.ru/g63e7
aae
JKW3HEHHBIN UK KJIETKH.
Jenenue kiaeTku. MuTos. Eu OK
JlaGopaTtopnast pabora Ne 3 6 0 nosmoreka 11
15 1 0 0.5 Yueo. menena No 15 hiine://m edsoo.ru/863e7
«HaOmoneHre MUTO3a B KJIETKaX dea
KOHYMKA KOpEIIIKa JIyKa Ha T
TOTOBBIX MUKPOIIPEIapaTax»
buocunres 6enka. Peaknus Vue6. nemens Ne 16 bubmmorexa [TOK
16 MATOHHOrO CHETE3a 1 0 0 : - https://m.edso00.ru/863e7
P 96e
bu6mmoreka [JOK
17 Tpancnsanus — 6uocuHTe3 Oenka 1 0 0 Ve nenen Ne 17 https://m.edsoo.ru/863e7
96e
Hexnerounsle popmbl )KU3HH — Vue6. nenmens Ne 18 bubmorexa HOK
18 1 0 0 : - https://m.edsoo.ru/863e7
BUPYCHI 540
bu6mmoreka [IOK
19 DopMBbI pa3MHOKEHUS 1 0 0 Vue6. nenens Ne 19 https://m.edso0.ru/863e8
OpraHU3MOB 1b6https://m.edsoo.ru/86
3e831e
bu6mmorexa [IOK
20 Meiio3 1 0 0 Yued. nenemt Ne 20 e /im edsoo.ru/g63e7
fda
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

Ne KosmuecTBo yacos DJIEeKTPOHHbBIE
n Tema ypoka Al myqefm“ﬂ | uudposbie
I Bcero KoHTpoJibHbIE IIpakTHyeck (HOMep y4eOHoi R
padoThI ne padoThI He/1e/H)
pecypcsbl
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonotBopeHue. JlaboparopHas Vueb. nemens Ne 21 bubmiorexa LIOK
21 1 0 0.5 : - https://m.edso00.ru/863e8
pabota Ne 4 «3yueHue cTpoeHus 1b6
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenaparax»
WuauBuayanbHOE pa3BUTHE Vue6. nenens Ne 22 bubnuorexa LIOK
22 1 0 0 : - https://m.eds00.ru/863e8
OpPTraHu3MOB 436
I'enetnka — Hayka o bubnnoreka [JOK
23 HACJIEICTBEHHOCTH 1 1 0 0 Ve, mexens No 23 s //m.edsoo.ru/863e8
V3MEHYMBOCTH 6f2
3aKOHOMEPHOCTH HACJIEIOBAHUS bubnnorexka [JOK
24 IpU3HAKOB. MOHOTHOPHIHOE 1 0 0 Vueb. nenena Ne 24 e //m.edsoo.ru/g63e8
CKpEIINBaHUE 878
JuruGpunHoe ckpeniuBaHue. bu6mmoreka [IOK
25 3aKOH HE3aBUCUMOTO 1 0 0 Vueb. nenens Ne 25 https://m.eds00.ru/863e8
HACJIEIOBaHUsI PU3HAKOB 9a4
CueruieHHOE Hacae10BaHNe
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuyenue bubnnorexka [JOK
26 pe3yabTaTOB MOHOTHOPUIHOTO U 1 0 0.5 Yue0. nenens Ne 26 https://m.edso00.ru/863e8
JTUTUOPUTHOTO CKPEIIUBAHUS Y c60
Jp030(UIIBI HA TOTOBBIX
MUKpOIpenapaTax»
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Ne KosmuecTBo yacos DJIEeKTPOHHbBIE
n/ Tema ypoka ARLEN BVRE R uudposbie
Bcero KonTpoJbHbIe IIpakTuyeck (Homep yueOHOM
n o0pa3oBaTte/ibHbIE
padoThI ne padoThI Heiesn)
pecypchbl
I'eneruka nosna. Hacnenosanue Vyeb No 27 bubmoreia LOK
27 1 0 0 He0. HeeA AL https://m.eds00.ru/863e8
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM c60
M3MeHInBOCTS.
Henacnencrsennas
M3MEHYMBOCTb. JIJabopaTopHas
pabora Ne 6. U3yuenue Vue6. nenens Ne 28 bubmorexa [JOK
28 MO PUKALHOHHO 1 0 0.5 : - https://m.eds00.ru/863e8
b 1 efe
U3MEHYMBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO Psaa U
BapUAIMOHHON KPUBOI»
Hacnencrsennas n3MeHYHBOCTE. - oK
JlaGopatopHas pabota Ne 7. 6 Ne 29 noxotexa 11
29 B 1 0 0.5 Yue0. nepend Ne https://m.eds00.ru/863e8
«AHanmu3 MyTaluui y 1po30husl ofe
Ha TOTOBBIX MUKpOTpEenapaTax»» _
bu6mmoreka [IOK
30 I'eneTHnka yemoBeka 1 0 0 Yueb. nenens Ne 30 https://m.edso0.ru/863e8
d78
PesepsHblil ypok. O6006111€HHE 110 bubnuoreka [IOK
31 teme «HaceIcTBeHHOCTD 1 1 0 0 Yueb. nenemt Ne 31 piine im edsoo.ru/863e8
U3MEHYUBOCTH OPTaHU3MOB) d78
Cenekus Kak HayKa M IpoLece bu6mmorekxa [IOK
32 MeToanl M TOCTHIKEHMS CENSKIINU 1 0 0 Yueb. nenens Ne 32 https://m.edsoo0.ru/863e9
pacTeHUH U )KUBOTHBIX 214
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

DJIEeKTPOHHbBIE

Ne KoanuyecTBO 4acos
n Tema ypoka Ao e uudposbie
Bcero KonTpoJbHbIe IIpakTuyeck (Homep yueOHOM
n o0pa3oBaTte/ibHbIE
padoThI ne padoThI Heiesn)
pecypchbl
I'omoBast KOHTpoOJIBHAS paboTa 3a Vue6. nenens Ne 33 bubmorexa LIOK
33 e 10 x1acea 1 1 0 : - https://m.eds00.ru/863e9
yp 214
broTrexHoorus Kak oTpacib Vue6. nenens Ne 34 bubmmorexa LIOK
34 IDOU3BOICTEA 1 0 0 : - https://m.edso00.ru/863e9
P 336
OBILIEE KOJIMYECTBO YACOB 34 1 4
1O IMPOI'PAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
Yyebuuk O6m1ast Ononorusi. ba3oBeiil ypoBeHb, u3a. Jpoda
METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJISA

O6m1as 6uosorusi. bazossiii ypoenb. 10-11 knacc. Meroauueckoe nocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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