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HHOACHUTEJIBHAA 3AIIUCKA

[1pu pa3paboTke MporpamMMbl IO OHOJIOTHH TEOPETUYECKYIO OCHOBY JJIsI ONpPENEeNICHHUS MOAX0A0B K (OPMUPOBAHUIO COACPIKAHHS y4eOHOTO
npeamera «buonorus» cocrtaBuiau: kouuenrtyaibHbie mnonoxeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH ILEJI€H, COIEp)KaHMs, PEe3yIbTaTOB
o0y4eHUsI U TPeOOBaHMH K YPOBHIO IMOJATOTOBKHM BBITYCKHUKOB, IOJIOKEHHS 00 OONIMX LENAX W TNPHHIUIAX, XapaKTePH3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpefHero oodmiero odpazoBanus B Poccuiickoit @enepanuu, a Takke MONOXKEHUs O cnenuduke Ouonoruu, €€ 3HAUCHUH B
MO3HAHWUH JKUBOW MPHUPOABI U 00ECTIEYeHUH CYIIECTBOBAHUS YeNIOBEYEeCKOro odmecTBa. COrmacHO Ha3BaHHBIM ITOJIOKEHUSIM, ONPEIEICHbl OCHOBHBIC
(GyHKIUU TPOTPaMMBI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja€T mpescTaBICHUE O LENAX, 00 00uelt cTpareruy oOyuyeHus, BOCOUTaHUs U Pa3BUTHUS 00YYAIOIIUXCS CPEICTBAMU
yueOHoro mnpenamera «buosorusy, omnpezaenser o0s3aTebHOE NPEAMETHOE COJAEp)KaHHe, €ro CTPYKTYpPY, pacupeiesieHHe MO pasfeinamM U TeMmam,
PEKOMEHIYEMYIO TOCJIEI0BAaTEIbHOCTh HM3YyU€HUs y4yeOHOro marepuaja ¢ Y4ETOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKU
00pa3oBaTeNbHOI0 MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaroImuXcs.

B nporpamme no OnMoJIoruu TakkKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JINYHOCTHBIM, METAPEAMETHBIM U IPEIMETHBIM pe3ylbTaTaM
o0y4yeHus B pOpMHUPOBAHMH OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIHLHON JIEATEIBHOCTH/YIEOHBIX JEUCTBUI 00YyUJarOMIUXCsi IO OCBOCHUIO COAEPIKaHUS
OMO0JIOrNYEeCKOr0 00pa30BaHuUs.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) pealn30BaH MPUHIIUI MPEEMCTBEHHOCTH B M3YUYE€HUU OMOJOTHH, Ormarogaps
yeMy B HEHl MpocMaTpuBaeTcs HAMpaBICHHOCTh HAa pPa3BUTHE 3HAHUM, CBA3aHHBIX C (HOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
[EHHOCTHBIX OpPUEHTAIMNA JHMYHOCTH, DKOJIOTHYECKOTO MBINUICHHS, MPEICTABICHUN O 3J0pOBOM 00pasze KH3HU M OepeHbIM OTHOIICHHEM K
OKpy>karolel npupoaHoii cpene. [loaromy Hapsiay ¢ u3ydeHreM oOIIeONOIOTUYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOSHUH KUBBIX CHCTEM Pa3HOTO
paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B IPOrpaMMe Mo OMOJIOTHH yIeIeHO BHUMAaHHUE HCIIOIh30BAHHIO MOYUYEHHBIX 3HAHU I
B HOBCG}IH@BHOﬁ KU3HU U4 pCHICHUS MNPUKIAAHBIX 3aJ1a4, B TOM YHCIIC! HpO(bI/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a001€BaHni YCJIOBCKAa, MCJIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHMS, 000CHOBAHHUS SKOJOTHUYECKH 1€IeCO00pa3HOr0 TOBEACHUS B OKPY)KAIOIIEH MPUPOIHON cpelle, aHAIN3a BIHSHUS
X031 CTBEHHON ACATCIIBHOCTH YCJIOBEKAa HaA COCTOAHHUCE TMPUPOAHBIX HW HCKYCCTBCHHBIX OJOKOCHCTCM. VYcunenue BHUMAaHUI K HpI/IKHa}IHOﬁ
HAIPaBJIICHHOCTH Yy4eOHOro mnpeamera «BHOOTHS» TPOJAMKTOBAHO HEOOXOIMMOCTHIO OOCCIICUCHUS YCIOBHU JUISl PEIICHHS OJHOW W3 aKTyaJIbHBIX
3a/1ad IMIKOJBHOTO OHMOJOTHYECKOro oOpa3oBaHMs, KOTOpas mpeamnosaraecT (HopMUpOBaHHE Yy OOYy4YaIOIMMXCA CIHOCOOHOCTH aIanTHPOBATBCA K
W3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.



buonorus Ha ypoBHEe cpeaHero oOmero oOpa3oBaHMs 3aHMMaeT BaxkHOoe MecTo. OHa obOecreunBaeT (GOpMUPOBAHUE Yy OOYUAIOIIUXCS
NPEJCTaBICHU O HAaydyHOW KapTHHE MHpA, pacIIupseT W 0000IIaeT 3HAHUS O JKUBOW MpPHUPOJE, €€ OTIMYMTEIbHBIX MPU3HAKAX — YPOBHEBOMU
OpraHU3alK ¥ HBOJIOIHH, CO3JaET YCIOBHS JISA: MO3HAHMS 3aKOHOB >KMBOW MPUPOABI, (OPMHUPOBAHUS (PYHKIIMOHAIBHOM T'PAMOTHOCTH, HABBIKOB
3I0POBOTO M OE3011aCHOTO 00pa3a )KU3HH, IKOJOTHYECKOTO MBIIILICHHSI, ICHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

bonbiioe 3HaueHne OHMONOTHS HMMEET TaKXKe ISl PEIICHHS BOCIMTATENbHBIX W PAa3BUBAIONIMX 3a/1ad CpeIHero oOImero oOpa3oBaHUs,
colpanu3anuy odydaromuxcs. M3ydenne Owonornn oOecrmieuymBaeT yclIoBHS Ui (OPMHUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX M
UH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYPBI, CIOCOOCTBYET MHTErpallii OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUAMH U3 JAPYTUX y4eOHBIX
MPEIMETOB, B YaCTHOCTH, (PM3UKH, XUMUHU U reorpaduu. HazBaHHBIE MOJOXKEHHUS O TMpPEAHA3HAYEHUH Y4eOHOTO mpeamera «bHoorusy COCTaBHIH
OCHOBY IS OTIPEICJICHHS IOJXO0J0B K OTOOPY ¥ CTPYKTYPUPOBAHUIO €T0 CO/ICPIKaHMUs, TPECTABICHHOTO B IPOrpaMme 1o OMOJIOTHH.

O100p conepxanust yyeOHoro mpenmera «buosnorus» Ha 6a30BOM YpPOBHE OCYHIECTBIEH € HO3MLUN KyJIbTYpOCOOOpa3sHOro MOAX0na, B
COOTBETCTBHH C KOTOPBIM OOYYarOUIMecs JOJDKHBI OCBOMTH 3HAHUS M YMEHHS, 3HAUUMBIC JJIsi (POPMHPOBAHUS OOIIEH KYJIbTYpBI, ONPEASISIONINE
aJICKBaTHOE ITOBEJCHUE YEJIOBEKAa B OKPYKAIOIIEH NMPHPOJHOI cpene, BOCTpeOOBAaHHBIE B MOBCEAHEBHOW JKM3HU M NPAKTUYECKOW JESATEIHHOCTH.
Oco0oe mecTo B 3TOH cucTeMe 3HAHUM 3aHUMAIOT 3JIEMEHTHI COJEpPKAHUS, KOTOPBIE CIY)KaT OCHOBOM JUIs (DOPMHPOBAHMS MPEACTaBICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHUpPAa M ILEHHOCTHBIX OPHEHTAIMSIX JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMAaHH3ALUU OHMOIOTHYECKOTO
oOpa3oBaHMsl. 00 OTIMYUTENIBHBIX OCOOCHHOCTSIX JKUBOM MPUPOBI, O €€ YPOBHEBOW OpPraHM3alMK U SBOJIOLUHU. B COOTBETCTBUM C 3TUM B CTPYKTYype
y4eOHOro npenMeTa «bUOJIOTHs BBIJIEIEHBI CIEIYIOLINE cojepKaTeabHble JIUHUM: «bruonorus kak Hayka. MeToJibl Hay4yHOro nmo3HaHus», «Kiertka
Kak Ouosiornyeckas cuctemMa», «Opraiusm Kak ononorudeckas cuctemay, «CucreMa 1 MHOrooOpa3ue OpraHnyeckoro MUpay, «9BOJIIOLMS )KUBOI

npupoab», «IKOCHCTEMbBI U npucynmue UM 3aKOHOMEPHOCTU .
HCJ'IB HU3YUCHUA yqe6Hor0 npeamMeTa «buonorus» Ha 6a30BOM YPOBHEC — OBJIaZICHUC O6y‘laIOI_I_[I/IMI/IC$I SHAHUAIMHU O CTPYKTYPHO-
Cpr’I(TypI/IpOBaHI/IC COACPpIKaHUA yqe6Horo MaTrcpuajia B riporpamMmme 1mo Ouosorun OCYIICCTBJICHO C y‘-IéTOM MMPUOPUTETHOTO 3HAUCHUA 3HaHUI

(GyHKIIMOHAIBLHOW OpraHU3alliy KUBBIX CHCTEM Pa3HOT0 paHra U MpUoOpeTeHrne YMEHHUM MUCOIb30BaTh ATH 3HAHUS JUIsl TPAMOTHBIX J€WCTBUN
B OTHOILIEHUH O0BEKTOB )KMBOM NMPHUPOJIBI U PEIICHUS PAa3IMUHBIX )KU3HEHHBIX TPOOIIEM.



Jloctrxenue neian u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE o0ecrieunBaeTcs pelieHneM CIeAYOMnX 3a1ay:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HaHHI O OHOJIOrMYECKHUX TEOpHSX, YUYCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, IpaBHiIaX,
CIy’KallluX OCHOBOHM sl (OPMHUPOBAHUSA TPEICTABICHUA O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOAAX HAYYHOTO IO3HaHUS, CTPOCHHH,
MHOT000pa3suu U OCOOEHHOCTSIX >KUBBIX CHUCTEM pa3HOTO YPOBHS OpraHMU3allMM, BBIJAIOLIUXCS OTKPBITHSIX M COBPEMEHHBIX HCCIEIOBAHUAX B

OunoJoruu;

(bOpMI/IpOBaHI/IC y o6yqa}oumxca IIO3HAaBaTCJIIbHBIX, UHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEH B nponecce aHalin3a NaHHbIX O ITYTAX
Pa3BUTHA B ounoioruu Hay4YHBIX B3IJIA10B, Hﬂeﬁ 1 IOAXO00B K M3YUCHUIO KMBBIX CUCTCM PA3HOI'O YPOBHA OpraHu3alnu,

CTaHOBJICHUE y OOyYarommxcs OOmeH KyJIbTypbl, (YHKIMOHAIHHOW TI'PaMOTHOCTH, Pa3BUTHEC YMEHUH OOBSCHSATH W OICHWBATH SIBICHUS
OKPY>KaIoIlIero MUpa KUBOM MPUPO/Ibl HA OCHOBAHUH 3HAHUM U OTBITA, MOJYYEHHBIX IPU U3YyYECHUH OUOJIOTUH;

¢dopmupoBaHHe Yy 00ydYaroLMXCAd YMEHMH WIIIOCTPUPOBATh 3HAUE€HUE OMOJIOIMYECKMX 3HAHUH B MPAKTUYECKOW JEATEIbHOCTH YellOBeKa,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHUA;

BOCMHUTAaHUE YOEKAEHHOCTH B BO3MOXKHOCTHU IIO3HAHUS YEIOBEKOM >KMBOW MPHUPOJBI, HEOOXOIMMOCTH OEpeKHOTO OTHOIIEHUS K HeH,
COOJTFOICHHSI STUYECKUX HOPM TIPU TIPOBEICHUH OMOJIOTUYCCKUX UCCIICIOBAHUIA;

OCO3HAHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHUN [UJIsl TIOBBIILIEHUS YPOBHS SKOJOTMYECKOM KYJIbTYphl, A (OPMUPOBAHUS HAYYHOIO
MHUPOBO33PEHHUS;

pPUMEHEHNE TPUOOPETEHHBIX 3HAHUM ¥ YMEHUN B TOBCEIHEBHOM JKHU3HM ISl OLIEHKHU MOCIIEICTBUNA CBOEH JIEATEIBHOCTH 110 OTHOIIEHUIO K
OKpYKarollel cpejie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHHME U COOIOICHHE MEp MPOPHIAKTUKY 3a001€BaHUM.

B cucreme cpennero oOumiero oOpasoBanusi «buosnorusi», nusyyaemass Ha 06a30BOM ypOBHE, SIBJISIETCS 00S3aTelNbHBIM Y4E€OHBIM IPEAMETOM,
BXO/ISIIIIMM B COCTaB PeMETHON 001acTi «EcTeCTBEHHO-HAayYHbIE PEAMETHI».

Jnst u3ydenust Ononoruu Ha 6a30BOM YPOBHE CpeaHero obmiero oopa3zoBanus otBoautcs 68 gacos: B 10 kmacce — 34 gaca (1 gac B Hezeno), B
11 kimacce — 34 vaca (1 Jac B Hezemi0).



COJAEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJOTHM C OOIIECTBEHHBIMM, TEXHHYECKHMMU M JPYIMMH €CTECTBEHHBIMH HayKamHu, (uiocodueil, 3TUKOM,
ACTETUKOM U TIpaBoM. Posb Ouonoruu B popMupoBaHUH COBPEMEHHON HayYHON KapTHHBI MUpa. CructemMa OMOJIOTUYECKUX HayK.

MeToibI TIO3HAHUSI )KUBOM MPUPOJBI (HAOIIOICHHE, SKCIICPUMEHT, ONUCAaHKNEe, U3MEPEHHE, KiacCH(uKaius, MOICIUPOBaHHE, CTATHCTHYCCKAs
00paboTKa JAHHBIX).

JdeMoHcTpanum:
Hoptpetwt: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabaunel ¥ CXEMBI: «MeToabl NO3HAHUS KUBOM IpupoabD.

JlabopaTopHble 1 IpakTHYeCKHE PAadOThI:

[Tpaktuueckas padora Ne 1. «/cronp30BaHne pa3IUuYHBIX METOI0B MPU U3YYCHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OpPraHU3aI U,

JKuBble cucteMbl (OHOCHUCTEMBI) KakK MpeaMeT u3ydeHus ounonoruu. OTandre )XUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPO/IBL.

CpoiicTBa O6HMOcHCTEM M HX pa3zHooOpasue. YpPOBHM OpraHM3allid OHWOCHCTEM: MOJIEKYJISPHBIM, KIETOYHBIH, TKaHEBBIH, OpPraHU3MEHHBIMH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreo1eHOTHYECKHIT), OMoCchepHbIi.

JdemoHcTpaumuu:

Tabauik! U cxeMbl: «OCHOBHBIE IMPU3HAKU KU3HUY, «ypOBHI/I opraHu3anuun JKMBOM npupoabD».




O6opynoBanue: mojaenb Monekynbl JTHK.

Tema 3. XuMH4YeCKHUil COCTAaB ¥ CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTAB KIJIETKU. XUMUYECKHE 3JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. BO/la 1 MUHEpaIbHBIE BEILIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [logaepkanne ocMoTHUecKoro 6anaHca.

Benku. CocTaB u crpoeHre 6eTK0B. AMHHOKHCIIOTE — MOHOMEpHI 0enTkoB. HezaMeHuMbIe U 3aMEHUMbIC aMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN

cocTaB. YPOBHHU CTPYKTYpbI OCIKOBOW MOJIEKYJIbI (IEpBHYHASI, BTOPHYHASI, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA
6enxoB. buonornueckne GyHKIMU OEIKOB.

®depMeHTHI — OnoJornueckue karanu3aTopsl. CtpoeHue pepMenTa: akTUBHBIN LEHTp, cyOcTpaTHas crieruduanocts. KodhepmenTsl. BuraMuHsI.
Otnuuuns GepMEHTOB OT HEOPraHUMYECKUX KaTalu3aTOPOB.

VrneBoabl: MOHOCAaxapHbl (IJIIOKO3a, pudo3a U Je30Kcuprub03a), nucaxapuisl (caxaposa, JIAKT03a) W MOJMcaxapuabl (KpaxMall, TIIMKOTeH,
Leno03a). buonornueckue GyHKIUU yriieBOAOB.

Jlunuasl: Tpurauuepuabl, pochonunuasl, crepouisl. ['napodpmisHo-runpodoOHbIe cBoiicTBa. buonornueckue ¢pyHkuun aunuaos. CpaBHEHHE
YTJI€BO/I0B, OETIKOB M JIMIIUOB KaK UICTOYHUKOB 3HEPTUU.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotunbl — MmoHOMepbl HykienHOBbIX kKuciaoT. Ctpoenue u ¢pynkiuun JJHK. Ctpoenue n ¢pyHkuuu
PHK. Bunst PHK. AT®: ctpoenue u pyHKINU.

[{utonoruss — Hayka o kierke. Kierounas teopus — mpuMmep B3auMOAECWCTBUS Hlied M (AKTOB B HAyYHOM IO3HAHWU. MeToabl M3ydeHHUs
KJIETKHU.

Knerka kak nemoctHas sxuBas cucrema. OOmMe MpHU3HAKM KJIETOK: 3aMKHYTas HapyxHas meMmOpana, mosiekynbl JJHK kak renernueckwuii
anrmapar, CHCTeMa CUHTe3a Oelka.



Tumbl KIETOK: dyKapuOTHYEeCKas U Mpokapuotudeckas. OCOOEHHOCTH CTPOSHHUS MPOKAPUOTHUECKOW KiIeTKu. KieTodyHas cTeHka OakTepuid.
CrtpoeHue 3ykapuoTu4ecKoi kieTku. OCHOBHBIC OTIMYUS PACTUTEIBHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJICTOYHASI CTEHKA, TTTUKOKAIUKC, nX ¢yHkuu. [Inmazmatudeckas memOpana, e€ cBoiCTBa U (YHKIUH.
[uromnnazma u e€ opranounbl. OgHomemOpanHbie opraHowabl kietku: DIIC, anmapat ['onbmku, mu3ocoMbl. [1oyaBTOHOMHBIE OPraHOUIBI KICTKH:
MUTOXOHJIPUH, IIacTH bl [IpoucXoxkaeHrne MUTOXOHAPUH 1 mactua. Buasl miactun. HemeMmOpaHHBIE OPTaHOUABI KICTKH: pUOOCOMBI, KIETOYHBIN
LIEHTP, LICHTPHUOJIU, PECHUYKH, KTYTUKUA. DYHKIIUNA OPraHOUAO0B KJIECTKU. BKiItoueHus.

SAnpo — perynsaTopHbIi eHTp KiIeTku. CTpoeHue siipa: siaepHas 000J09Ka, Kapruoria3Ma, XpOMaTHH, SIIPBIITKO. XPOMOCOMBI.

TpaHCOPT BELIECTB B KIIETKE.

JdemMoHcTpaumMu:

[oprpertsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknusn, K. M. bap.

Z!I/Ial"naMMLIZ «PacnpeﬂeneHI/Ie XUMHUYECKHUX 3JIEMEHTOB B HEXKHUBOM IIPpHUPOICH, «PaCHpe,I[CJ'ICHI/IC XUMHUUYECKHUX DJIEMEHTOB B JKMBOM IIPpUPOICH.

Tabaunel ¥ CXEMBI: ((HepI/IOI[I/I‘leCKaﬂ Ta6J'II/II_[8. XHUMHNYCCKHX 3JICMCHTOB), ((CTpOCHI/Ie MOJICKYJIBI BOABI», «buocunres 66J'IK8.», ((CTpOGHI/IC

MoJieKynbl Oenkay, «Ctpoenue depmenta», «Hykiennossie kucnotel. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHue sykapuoTH4YEeCKOn
KIETKN», «CTpoeHHe ) KUBOTHOM KJIeTKN», «CTpOEHUE pacTUTENIbHON KIETKH», «CTpOCHHE MPOKAapUOTUYECKOH KIeTKN», «CTpoeHue pa KIETKN»,

«YTneBoapl», «JIMIuab.

OO6opynioBaHMe: CBETOBOM MMKpPOCKOI, OOOpYAOBaHHE [yl IPOBEIACHUS HAOMIOJCHUN, H3MEpEHHH, SKCHEpUMEHTOB, MHUKpPOIpenapaThl
PaCTUTEIBHBIX, )KUBOTHBIX U OAKTEPUATIBHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaluTHUYECKON aKTUBHOCTH (PepMEHTOB (HA MPUMEpE aMUiIa3bl WM KaTajla3bl).



JlaGopaTtopnast pabota Ne 2. «M3yueHne cTpoeHUS KJIETOK PACTEHUH, )KUBOTHBIX U OaKTEpUH MO MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax
1 UX OIUCAHUCH.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH

OOMeH BemecTB, WM META0O0IN3M. ACCUMHUIISAIHS (TUIACTHYECKUI 0OMEH) U IUCCUMUIISIHS (PHEPTeTHUECKUIl 0OOMEH) — JIBE CTOPOHBI €AUHOTO
nporiecca merabonu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U DHEPTUHU B TOHUMaHUHN METab0JIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(HBINH U reTepoTpodHbli. Posib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®orocunrte3. CBeroBas u TeMHOBas (as3bl poTocunTesa. Peakuuu porocunresa. DpdekTuBHOCTh POTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3a IS
KHU3HH Ha 3emuie. Bimsinue ycnoBuii cpezpl Ha (POTOCHMHTE3 U CIIOCOOBI TIOBBIIICHUS €0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XeMOCUHTE3UPYIOLIe OakTepry. 3HaU€HUEe XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.

DHepreTudyeckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIICTICHHE U aKKyMYJIHPOBAHHE SHEPTUU B KJIETKE. JTamlbl dHEPreTUYECKOrO
oomena. [mmkomms. bpokeHume u ero Buabl. KHCIOpPOAHOE OKHCIIEHHWE, WM KIETOYHOe Jbixanue. OkuciautenbHoe (ocopuimpoBaHue.
D¢ PeKTUBHOCTD HIHEPTETHUECKOTO OOMEHa.

Peakuuu matpuynoro cunresa. I'enerudeckas nnpopmanusa u JJHK. Peanuzanus renetndeckoit nHpopmanuu B KieTke. ['eHeTudeckuii ko u
ero cBoictBa. Tpanckpunuus — Matpuunablid cuaTe3 PHK. Tpancisiius — OuocunTes Oenka. Drtanbl Tpancimsauun. KonupoBanue aMuHOKHUCIOT. Poib
pubocom B OMocuHTe3€e Oernka.

Hexnerounsie gopmbl xku3Hu — Bupychl. Mcropus otkpeitus BupycoB (/. W. MiBanoBckuit). OcoOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIA
BUpycoB. bakrtepuodaru. bone3sHu pacteHuid, KMBOTHBIX W Ue€JIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedpunurta yenoseka (BUY) —

B0o30yautens CIINIa. OOpatHas TpaHCKpHUIIIHS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacpocTpaHeHUs BUPYCHBIX 3a00JeBaHUH.

JdemoHcTpaumuu:



IMoptpetst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmumpl ¥ cxeMbl: «Tumbl nuTaHus», «Metabomusm», «MHUTOXOHIPHUL», «IHEPreTHUYECKUH OoOMeH», «Xjopomtacty, «DOTOCHHTE3Y,
«Crtpoenne JIHK», «Ctpoenue u pyHximonupoBanue reHa», «Cunres Oenkay, «I'eHerndyeckuii koa», «Bupycs», «bakrepuodarn», «CtpoeHue u
»)u3HeHHbIH nuki Bupyca CITM/a, 6akrepuodaray, «Pemmukamus JTHK».

Ob6opynoBanue: monenu-ammiukanud «Y asoenne JITHK u Tpanckpunuumsy, «buocunte3 Oenka», «CTpoeHHE KIETKH», MOJENb CTPYKTYPHI

JTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuKi, WM KU3HEHHbIM LUK kineTku. MuHtepdaza u mutos. [Ipoueccsl, nmporekatomme B uHTepdase. Pemnmkanus — peakuus
matpuunoro cuHre3a JIHK. Ctpoennme xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHMN. JMIUIOMIHBIA M TaIUIOWAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomaruel. [luTonornyeckre 0OCHOBBI pa3MHOXKEHHUS U MHAUBUYaIbHOIO Pa3BUTUSL OPTraHU3MOB.

Jenenne knetku — Muto3. Ctaaun muto3sa. [Ipoueccsl, npoucxoasaiye Ha pa3HbIX CTaAUsIX MUTO3a. bBUONIOrn4eckuii CMbICI MUTO3A.

[Tporpammupyemasi rubesb KJIETKH — allonTo3.

CDOpMBI Pa3MHOXKCHHA OPraHHu3MOB: 0ecrolioe W MOJIOBOE. Bungwr OecroJioro PaSMHOXKCHUA: ACICHUC HAABOC, ITOYKOBAHUC OJHO- U
MHOTOKJICTOYHBIX, cn0p006pa30BaHI/Ie, BETCTATHUBHOC PA3MHOKCHHC. HCKYCCTBCHHoe KIIOHUPOBAHUC OPraHU3MOB, €T0 3HAUCHUC IJI CCIICKIIUU.

ITonoBoe Pa3MHOKCHHE, €TO OTIINYUA OT OecIoI0ro.

Meiio3. Ctaguu Meiosa. IIpouecchl, mpoucxoasmue Ha cragusax Mmeiosa. [loBenenune xpomocoMm B Menose. Kpoccunrosep. buonmornueckuit
CMBICJI U 3HAUEHWE MeKo03a.

['ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Yy KMBOTHBIX. [10/IOBBIE JKeJe3bl: CEMEHHUKH M sIMYHUKH. OOpa3oBaHHE M pa3BUTHE
MOJIOBBIX KJIETOK — TrameT (crepMaTro3ouj, SHIeKieTka) — crepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUs SIMIIEKJIETOK U CIIepMaTO30U[I0B.
OmnonorBopenue. Ilaprenorenes.



NunuBunyanpHOe pazBuTue (OHTOTeHE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). DTambl SMOPHOHAIBHOTO Pa3BUTHSA Yy TO3BOHOYHBIX
KUBOTHBIX: IpoOJIeHNE, racTpyisiius, opranorenes. [locramOpronansHoe pa3BuTHe. TUIIBI TOCTIMOPHOHATIBHOTO PAa3BUTHS: MIPSIMOE, HENPSIMOE

(mmumHOYHOE). BrisiHUE Cpe/pl HA pa3BUTHE OPraHU3MOB, (JaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOTO PACTCHUS: CTPOCHUE CEMEHH, CTaJIUH Pa3BUTHSI.

JdemMoHcTpaumMu:

Tabmumpl  u cxembl: «DOpMBI  Pa3MHOKEHUSI OpPraHU3MOB», «JIBOWHOE OIUIOJOTBOPEHHME Y IIBETKOBBIX pacTeHHi», «BereraruBHoe

pa3MHOKEHUE pacTeHui», «JleneHue kieTku OakTepuity, «CTPOCHHE MOJOBBIX KIIETOKY», «CTpOoeHUE XPOMOCOMBI», «KIIeTOUHBIN UKI», «PerumKanus
JTHK», «Murto3», «Meito3», «lIpsmoe u HenpsamMoe pa3zBUTHEY, «] 'aMeTOreHe3 y MIIEKOIMUTAIOLUX U Yel0BeKa», «OCHOBHbBIE CTaAUU OHTOI'€HE3a.

OO06opynoBaHue: MUKPOCKOII, MHKporpernapaTsl «CrnepMaTo30MAbl MIICKOTHUTAIONIEro», «SIHlekneTka milekonuTaromero», «Kapuokunes B
KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MoJieb-anmiukanus «/lenenue knetkun», moaens JJHK, Moxens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:
JlaboparopHuas pabota Ne 3. «HabmroneHrne MuTo3a B KJIeTKaxX KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

JlabopaTtopHnast pabota Ne 4. «3ydeHue cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacaeacTBeHHOCTDh M H3MEHYHBOCTh OpraHu3smMosB.
Hpez[MeT " 3aJa4u TCHCTUKHU. I/ICTOpI/IH Pa3BUTHA I'CHCTHUKU. Poxap muronoruu u 3M6pI/IOHOFI/II/I B CTaHOBJICHMH reHeTuKU. Bximag pOCCHﬁCKHX u

38.py6C)KHLIX y‘-IéHLIX B Pa3BUTUC T'CHCTUKMU. MCTO,Z[BI T'CHCTUKHU (FH6pH,[IOHOFPI‘{eCKI/II‘;I, HHTOFGHCTHQGCKHﬁ, MOJ'IeKyJBIpHO-FCHCTHHCCKHﬁ).
OcHOBHBIEC T€HETUUECKHE TOHATHS. | 'eHeTHUecKas CHUMBOJIMKA, UCITIOJIB3yEMasd B CXEMaxX CerIIII/IBaHI/Iﬁ.

3aKOHOMEPHOCTH HAcCJEI0BaHUsl MPU3HAKOB, ycTaHOBIeHHbIe I'. Menaenem. MoHOrnOpuaHOe CKpeluBaHue. 3aKoH eInHOo00pa3us TuOpUI0B
nepBoro nokosieHus. IlpaBuno noMuHMpoBaHusl. 3aKOH pacIlEIVIEHHs] IPU3HAKOB. I nroTes3a unctorsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.



JurnbpuaHoe CKpemmBaHUE. 3aKOH HE3aBUCHMOIO HAacieAOBaHHUS NpH3HAKoB. L{UTOreHeTMYecKne OCHOBBI AUTHOPHUIHOTO CKPEIIUBAHUSI.
AHanmu3upytolee ckpenuBanue. Vcrnonp30BaHne aHATH3UPYIOMIETO CKPEITUBAHUS /ISl ONIPEICTICHIS] TEHOTUIIA OCOOH.

CueruienHoe HacnezoBaHue mnpusHakoB. Pabora T. Moprana mo cueruieHHOMY HAaclelIOBaHHIO TeHOB. HapylieHue cuemyieHus TeHOB B
pe3yibTaTe KPOCCUHIOBEpA.

XpoMOCOMHasI TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

I'eneruka nosa. XpoMOCOMHOE OIpPENEICHHUE 10Ja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M Ie€TEpOraMETHBIE OpraHU3MBI.
HacnenoBanue MpU3HAKOB, CLEIUIEHHBIX C IIOJIOM.

N3meHunBoCTh. BHbI M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACIEICTBEHHas. Poib cpenpl B HEHACIEACTBEHHOW HM3MEHUMBOCTH. XapaKTEPHUCTUKA
MOTU(UKATMOHHOW M3MEHYMBOCTH. BapuanoHHBIA psif W BapualMoHHas KpuBas. Hopma peakuuu npusHaka. KoianuecTBeHHbIE M KaueCTBEHHBIC
IIPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(BUKALIMOHHON U3MEHUYMBOCTH.

HacnencrBennasi, uiaum TreHOTUNHMYECKas, HM3MEHUMBOCTb. KoMOuHaTHBHasT W3MEHUMBOCTb. MeHo3 M 1OJOBOM NpOLECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. MyTallMoHHas n3MeH4YnBOCTh. Kiaccugukanus MyTauuii: TeHHble, XpOMOCOMHBIE, FTeHOMHBIE. HacToTa U NMPUYMHBI
MyTauuid. MyrareHHble akTopbl. 3aKOH FOMOJIOTMUECKUX PsJIOB B HacleAcTBeHHON n3meHunBocty H. Y. BaBuiona.

BHGHI[CpHafl HaCICACTBEHHOCTh U UBMCHYHNBOCTbD.

['enetuka uvenmoBeka. Kapuotun uenoBexka. OCHOBHBIE METOABl TEHETHKH YENOBEKA: T€HEATOTHYECKUU, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM,
OMOXMMHYECKUN, MOJIEKYIISIpHO-TeHeTH4eckuii. CoOBpeMeHHOe OINpeeNieHHe TeHOTHUNA: TOJTHOTEHOMHOE CEKBEHUPOBAaHKE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomonisio [1[P-ananu3a. HacnencrBenusie 3a001eBaHus YelOBEKa: TeHHbIE 00JIe3HU, OOJIE3HU C HACJIEICTBEHHON MPEAPaCIIOIOKEHHOCTHIO,
XxpoMocomHble Oonie3nn. ComaThueckue W reHepaTuBHble MyTanuud. CTBONOBBIE KIETKH. [IpuHIMIBI 370poBOro oOpas3a KH3HU, AUATHOCTUKH,
HpO(l)I/IHaKTI/IKI/I A JeYEeHUs TEeHETHYECKUX OO0JIe3HEN. MGI[I/IKO-FGHGTI/ILIGCKOG KOHCYJIbTHPOBAHUC. 3Hauenue MeI[HHHHCKOﬁ TCHCTUKU B
MPEIOTBPAILEHUH U JICYEHUU TeHETHYECKUX 3a00JIeBaHUI YeTTOBEKa.

JdemMoHcTpaumuu:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-Pecorckuii, H. V. BaBumnos.



Tabauiel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAaHWE M €ro IIUTOreHEeTHYecKass OCHOBa», «3aKOH PACLICIUIEHHS U €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TrameT», «JurubpuaHoe ckpemBaHue», «L{UTOIOrHUECKHE OCHOBBI AMTHOPHIHOTO CKpeUIMBaHUA», «Meio3y,
«B3aumonelicTBue aiienbHbIX TEHOBY», «l['eHeTHueckue KapThl pacTeHHi, KHBOTHBIX M 4YelloBeKa», «l eHeTHka moia», «3aKOHOMEPHOCTH
HACJIeIOBaHMsI, CIEIUICHHOTO C MoJoM», «KapuoTumbl 4enoBeKa W KUBOTHBIX», «BHIbl m3MeHUYMBOCTHY», «Moau(puKalMoHHAs M3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropay, «l'eHeTuka rpynn KpoBu», «MyTalioHHas K3MEHYHUBOCTDY.

OOGopynoBanue: MoaeIu-anIuIMKanun «MOHOTHOpHUIHOE CKpemmBaHue», «HemomHoe aoMuHMpOBaHHME», «JIUTrHOpUIHOE CKpPEIIMBAHHUE,
«[lepekpéct XpoMOCcoM», MHKPOCKON W MHKporpemapaT «Jlpo3oduna» (Hopma, myTtanmuu (HOpMBI KPBUIbEB M OKpacku Tena), repbapuii «l opox
IIOCEBHOMN Y.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

JlabopatopHass pabora Ne 5. «l3ydeHume pe3ynbTaTOB MOHOTHOPHIHOTO W JTUTHOPUAHOTO CKPEIIMBAaHUS y Jpo30(Hibl Ha TOTOBBIX
MUKpOIIpenapaTax.

JlaboparopHas pabota Ne 6. «M3yueHne MoA(PUKAIMOHHON U3MEHYUBOCTH, IOCTPOSHUE BAPUAIIMOHHOTO PSa U BAPUAITMOHHON KPUBOW».
JlaGoparopHas padota Ne 7. «AHanmn3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJTU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TpoLecC. 3apOoXkACHHE CeleKUMu U jaoMectukanus. Yuenue H. WM. BaBunoBa o LEeHTpax NPOUCXOXKACHUS U
MHOT'000pa3usi KyJIbTypHBIX pacTeHuM. L{eHTpsl MPOoUCX0KACHUS TOMAITHUX KUBOTHBIX. COPT, MOpO/Ia, IITaMM.

CoBpeMeHHbIE METO/Abl CeNeKIHHU. MaccoBblii M WHAMBUAYaAJIbHBI OTOOPHI B CEJNEKUMU pacTeHUN M KUBOTHBIX. OIEHKa 3KCTepbepa.
bnauskopoacTBeHHOE CKpemyBaHue — HHOpuAKHT. Yuctas nuHusg. CkpelmBaHue 4yuCThIX JuHui. ['ereposuc, umm rubpuanas cuna. HepoacrtBenHoe
cKkpemMBanue — aytOpuauHr. OtnanéHHas rudpuauzanus u e€ ycrnexu. MCKycCTBEHHBIM MyTareHe3 W MOJy4YeHHe MOJIMIUIONIOB. JlocTukeHus
CEJICKLIUU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

BuoTexHonorus kak oTpacib MpOM3BOACTBA. ['eHHass MHKeHepus. Jrtambl co3naHus pekomOuHaHTHON JIHK M TpaHCreHHBIX OpraHu3MoB.
Kiterounas nnxenepus. Knerounslie KynpTypsl. MUKpOKIIOHAJIBHOE Pa3MHOXKEHUE pacTeHHil. KiloHnpoBaHMe BEICOKOIIPOYKTUBHBIX



CETbCKOX035HCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKUE U dTHYeckue mpodiembl. [ MO — reHeTH4YecKkr MOANGUIIUPOBAHHBIC OPTaHU3MBI.

JleMOHCTpaIIIK:

Ioprpete: H. . BaBunos, U. B. Muuypus, I'. /. Kapneuenko, M. @. lBaHOB.

Tabmuiel ¥ cxembl: kKapTa «L{eHTpBl MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHuil», «Ilopoabl JOMaITHUX KUBOTHBIX», «CopTta
KYJIbTYPHBIX pacTeHuit», «OtnanéHHas rudpumusanusy, «Padorel akagemuka M. @. MBanoBay, «llomummonaus», «OOBEKTHI OMOTEXHOJIOTHNY,
«Knetounble KyJIbTYphl U KIIOHUpOBaHUEY, «KOHCTpyHpOBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

O6opyoBaHKe: MYJISKU IJI0JJ0B U KOPHEILIOI0B IUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHM, repoapuil «CenbCKOX03s1iICTBEHHbIE

pacTeHus.
JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypenss «OCHOBHbIE METOJIbI M JIOCTM)KEHHUS CEJIEeKIMM PACTEHUM M JKUBOTHBIX (HA CEJEKIHMOHHYIO CTAaHLUIO, IUIEMEHHYI0 (epmy,
COPTOUCIIBITATEIbHBIA YYACTOK, B TEIUIMUYHOE XO3S5ICTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC
Tema 1. DBOJTIOLHOHHAA OUOJIOTHSA.

[TpeanocklIku BOSHUKHOBEHUS HBOJIIOLMOHHON TEOPHH. DBOITIOLMOHHAS TEOPHUs U €€ MecTO B OMooruu. BiusiHue 3BOIOLIMOHHON TEOpUHU Ha
pa3BuUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenbcTBa 3BONMIONMY. [laneoHTOIOrNYECKUE: MOCIEN0BATENBHOCTD MOSBICHUS BUAOB B NAJIECOHTOJIOTMYECKON JIETOMMCH, NEPEXOIHBIE
(dopmbl. broreorpadguueckue: cxoacTBO U pasnuuue (payH U (GpIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA U pa3ivuus SMOPHUOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE,
aHAJIOTHYHBIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH W OCHOBHBIX
MeTaboIMUecKUX MyTel y BCeX OpraHu3MOB.



OpomourionHass Teopuss Y. JlapBuHa. IIpeanocbuiky BO3HUKHOBEHHMS JapBUHW3MA. JIBMIKyIIME CHIIBI SBOJIONMU BHAOB MO JlapBUHY
(M30BITOYHOE PA3MHOKECHHUE TPH OIPAHUYCHHOCTH PECYPCOB, HEONpeACAEHHAsS U3MEHUNBOCTh, 00ph0a 3a CYIIIECTBOBAHNE, €CTECTBEHHBIH 0TOOP).

Cunrernueckast Teopus 3Bostonnn (CTI) u e€ 0OCHOBHBIE MOJI0KEHUSI.
Muxkpososmtonus. [Tonynsius Kak equHUIA BUIa U 3BOJTIOIUH.

JBxyuue cuibl ((akTopel) 3BOIIOLMU BUAOB B IpUpPoAe. MyTallmOHHBINH poliecc 1 KOMOMHATUBHASI U3MEHYMBOCTb. [1omyIssiuoHHbIE BOJIHBI
u npeiid renoB. M30msmus 1 MUTpaIus.

EctecTBeHHBII 0TOOP — HampaBIstOMUi GakTop Boonud. @opMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3ynbTat 3Boonud. [IpuMeps! mpucnocoOnenuii y opranu3MoB. ApoMopd 036l U UAHOAJANTAIIH.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHus: reorpaduiyeckoe, IKOJIOTUYECKOE.

MaxkposBomorus. DopMbl SBOIONUH: (UiIeTHYECKasl, TMBEPreHTHas, KOHBepreHTHas, apasuieiabHas. HeoOpaTuMoCTh IBOIOLINH.

[IpoucxoxaeHne OT HECTIEUATU3UPOBAHHBIX NPeAKoB. [Iporpeccupytomias cnennanu3anus. AJanTUBHAS pagualus.

JdemoHcTpaumuu:

[optpertsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromep, A. H. Cesepiios.

Tabmuiel 1 cxeMbl: «Pa3BuUTHE OpraHMYECKOTO MUpa Ha 3emiiey, «3apOoAbIIIN MO3BOHOYHBIX KHUBOTHBIXY», «ApXeonTepukc», «Dopmbl 60pHOBI
3a cymectBoBaHue», «EcTtecTBeHHBIN 0TOOp», «MHOrooOpasue copToB pacTeHui», «MHorooOpa3ue TOpOJ JKUBOTHBIX», «llomymsmumy,
«MyTanroHHasT U3MEHYHBOCTHY», «Apomopdo3bly», «aunoamantamumy, «OO0mas aereHepamus», «/IBumxyime cuisl sBomonum», «Kapra-cxema

Mapmipyta nyremectsus Y. Jlapsunay, «bopbba 3a cymiectBoBanuey», «lIpucrnocobieHHOCTs opranu3mMoBy, «leorpaduueckoe BHI000pa3oBaHUE,
«DKOJIOTUYECKOE BHI000PA30BAHKE.

O6ODVI[OBE[HI/ICI KOJUICKOHWS HACCKOMBIX C pPa3IMYHbIMHU THIIAMU OKPACKH, Ha6op IJIOA0OB M CCEMAH, KOJIJICKIHUSA «HpI/IMepBI 3allIUTHBIX
HpI/ICHOCO6HeHI/II\/’I Y ) KUBOTHBIX», MOACIIb «OcHOBHBIE HaIpaBJICHUA 3BOJIOLIUN, 00BEMHAs MOJECIb <<CTpOGHI/Ie T'OJIOBHOTI'O MO3ra ITO3BOHOYHBIX)).




buoreorpaduyeckas kapra mupa, Komiekuus «DopMbl COXpaHHOCTH MCKOMAEMbIX KMUBOTHBIX U pacTeHUil», Moaens anmuukanus «llepexpéct

XpOMOCOMY, BIIaXKHBIE TIpenaparsl «Pa3Butue HacekoMoroy, «Pa3BuTue Jsrymmkmny, Mukpornpenapar «JIposoduna» (Hopma, Mmyranuu Gopmbl KPbLUTHEB
1 OKPacKH Teja).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:
JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHUIECKOMY KPUTEPHION.

JlaboparopHas padota Ne 2. «Onucanue mprucrnocoOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble TpEJICTaBICHUS O 3apOXKIACHMM >KU3HU. HayuHble runore3pl BOSHHUKHOBEHHS XU3HUM Ha 3emie: aOMOreHe3 U IMaHCIEepMHUS.
Xumuueckasi 3BOJNIONMS. AOMOTEHHBIH CHHTE3 OpPraHMYECKHUX BELIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIbHOE IMOJTBEPXKIAECHUE XUMHUYECKON
sBomtonuu. HauvanpHble sTambl Omonormdeckoil spomonmu. I'mnoreza PHK-mupa. ®opmupoBaHre MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE

IIPOTOKJICTKH. HepBHe KJICTKHM M UX 3BOJIFOIIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPTaHHU3MOB.

PasButne xn3HM Ha 3emse mo spaM M nepuonaM. Karapxeill. Apxelickas M npoteposoiickas 3pel. [laneo3olickas spa u €€ nepuombl:
KeMOpHICKUl, OpIOBUKCKHM, CUITYpUHCKHM, IEBOHCKHI, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3o0301ickas opa U €€ epruoIbl: TPUACOBBIN, FOPCKHI, MEJIIOBOM.
KaitHo30iickas 3pa 1 €€ nepuoabl: MajJeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepuCcTUKa KJIMMaTa M TeoJIOTHYeCKUX MporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU PACTUTENHHOIO U JKUBOTHOTO MHUpa. ApoMopdo3bl y
pacTeHui 1 KUBOTHBIX. [[0sIBIIEHNE, pacBET U BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpPraHn4CeCKOIro MHUpa KakK OTpaXCHUEC 3BOJIFOLUH. OCHOBHBIC CHCTEMAaTHUYSCKHE T'pYIIIbI OPraHU3MOB.



DBOJIOLMS YeJIOBEKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeAcTaBICHU O MPOMCXOXKICHUU YeJIoBeKa. MeTobl M3y4eHHUsI aHTPOIOreHe3a.
CxoacTBa U pa3inuus 4yeloBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHNE YEeJIOBEKa.

HBmwxymme cuibl (dakTopsl) aHTpororeneza. HacieiacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYAUN TPYZa, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaJMM ¥ BETBU SBOJIOLMU YEJIOBEKa: aBCTpajonuTeku, YemoBek ymensiit, UenoBek npsimoxoasamiuii, YenoBek HeaHIEpTaTIbCKUH,
UYenoBek pazyMHbIii. Haxoaku MCKOMAeMbIX OCTATKOB, BPEMs CYIIECTBOBaHHUS, 00JACTh pacrpocTpaHeHus, 00bEM TrOJIOBHOIO MO3ra, 00pa3 »KH3HH,
opyaus.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME PACHl: €BPOICOMIHAS (eBpa3uiCKasi), HErpO-aBCTpaIONIHAS (PKBATOPHAIbHAS), MOHTOJOWTHAS
(a3uarcko-amepukaHckas). YepThl NPUCIIOCOOIEHHOCTH MPEeACTaBUTENECH 4eloBEYeCKUX Pac K YCIOBUSAM CYyLIECTBOBaHMs. EJUHCTBO 4enoBEYECKUX
pac. Kputuka pacusma.

JdemMoHcTpaumuu:

Hoptpetsl: ®. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne CoNHEYHON cucTeMbl», «Pa3BUTHE OpraHHuYecKoro mupay», «PactutenpHas kieTka», <«KuBoTHas
kietkay, «IIpokapuotnyeckas kierka», «CoBpeMEHHas CHCTEMa OPTraHWYeCKOro Mupa», «CpaBHEHHWE aHATOMHYECKUX UYEPT CTPOCHUS YeJIOBEKa U

4eN0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKMX HAXOJOK IMPEAKOB COBPEMEHHOTO YelIOBeKa», «J{peBHeHIme Iroamy,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE IO, «HenoBeuecKue pacol».

Ob6opynoBanue: Myispku «IIpoucxoxaeHue yenoBeka» (OIOCTBI aBCTpalIONUTEKa, MUTEKAHTPOIIA, HEaHepTajblia, KPOMAHbOHIIA), CIENKH WIH
n300pakeHs] KAMEHHBIX OpYAUi MEepBOOBITHOIO YeloBeKa (KaMHU-4OMIepsl, pyouia, ckpebiia), reoXpoHoJoruueckas Tabauna, KomieKus «Popmbl
COXPAHHOCTH MCKOITACMBIX KHUBOTHBLIX 1 paCTeHHﬁ)).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:
[Tpaktuyeckas padora Ne 1. «M3ydyeHue UCKOMAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUSAX Y.

OKcKypeus «IBOJIOIMS OPraHUYECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH WIIM KpaeBeJUeCKUil My3eit).



Tema 3. OpranusMsbl U OKpYyKaloLas cpeaa.

OKonorus Kak HayKa. 3anaq1/1 " pa3JiCiibl DKOJIOTUH. MGTO,Z[H SKOJIOTHYCCKHUX HCCHCHOB&HHﬁ. DKOIOTHYECKOE MHPOBO33PECHUEC COBPEMEHHOI'O
YCJIO0BCKaA.

Cpellbl oouTanus OpraHu3MOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, IOYBCHHASA, BHYTPUOPraHU3MCHHAs.

Okonorudeckue ¢akropel. Kiaccudukamus sKoormdeckux (aKTOpoB: aOMOTHYECKHE, OMOTHYECKHE U aHTpornoreHHwle. JlelicTBue
9KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (akTOphl: CBET, TemIepaTrypa, BiIaKHOCTb. Doromepuomusm. [IpucrnocoOiieHuss OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX
¢dakTopoB. buonorunyeckue puTMBI.

buotnueckue QaxTopel. Buasl OMOTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIUS, XUIIHHUYECTBO, cUMOMO3 u ero Qopmel. [lapazutuswm,
KOooImepaius, MyTyajiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJI€OHUUECTBO). AMEHCaIu3M, HEUTpanu3M. 3HaUeHUE OMOTHUYECKUX B3aMMOJICHCTBUIA

I CyHIECTBOBAHUS OPTraHU3MOB B ITPUPOJHBIX COO6H.[€CTBaX.

DKOJIOTUYECKUE XApAaKTEPUCTUKU Tonyiasiuuu. OCHOBHBIE MOKA3aTeNd MOMYJSLUUU: YHUCIEHHOCTb, IIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTb,
MPUPOCT, MUTpaA. JJuHaAMUKa YHCIEHHOCTH MONYJISIUAN U €€ perysuusl.

JleMoHCTpanum:

[Moptpetsl: A. 'ym6onpaT, K. @. Pynse, D. ['ekkens.

Tabmuiel  u  cxembl: kapta «[Ipupognsie 30HBI 3emmn», «Cpeasl OOWTaHHS OpraHu3MoBy», «@Dortonepuoausm», «llomynsauuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYIISAIUN HHDY30puu-Typenbkny, «lluimeBsie menmy.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0cCOOEHHOCTH PACTEHUH U3 pa3HBIX MECT OOUTAHUSY.



JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYJISALHUA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa M YKOJOrHYecCKHe CHCTEMBI.

Coo011ecTBO OpraHu3mMoB — OnorieHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-TOMUHAHTHI.
CBs3u B OHOLIEHO3E.

Okonoruyeckne cucremnl (3Kocuctembl). [loHsTHE 00 »5KOocucTeMe U OuoreoneHo3e. DYHKUMOHAIbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI:
MIPOAYIICHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemIecTB M MOTOK PHEPTUU B dKocucreMme. Tpodudeckne (MUIIEBHIE) YPOBHU SKOCHCTEMBI.
[Tumesble nenu u cetd. OCHOBHBIE IOKAa3aTeNM 3KOCHCTEMBbI: OMOMAacca, MPOAYKLHSA. DKOJOIMYECKHE NHpPaMHbl: HPOIYKIHMH, YUCICHHOCTH,
o6uomaccel. CBOICTBA IKOCUCTEM: YCTOMUMBOCTD, CAMOPETYIIAIuS, pazBuTre. CyKieccusl.

[Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMA XBOMHOIO MM HIMPOKOIMCTBEHHOIO JIeca.

AHTpOTIOreHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. bBHOJIOrMUYEcCKOoe ¥ XO3SMCTBEHHOE 3HAUYEHHE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopasHoobpasue kak GakTop ycToMunBOCTH 3KocucTeM. CoxpaHeHne OMOIOrMuecKoro pasHoodpasus Ha 3eMile.

Vuenue B. U. Bepnanckoro o 6mocdepe. ['panuiisl, coctaB u cTpykrypa Ouochepsl. XKuoe BemectBo u ero ¢pyHkiuu. OcoOeHHOCTH
o6uocdeps! Kak ro0anbHOM sKOcUCcTEMBI. /ITMHaMUYeckoe paBHOBeCHE U 00paTHas cBs3b B Onocgepe.

KpyroBopotsI BeniecTB 1 OMOreoOXMMHUYECKHE LUKIIBI 3JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTh 6uochepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbIE U3MEHEHHs B Onocdepe. I 106anbHbIe 3KOJI0THYECKHE TPOOIEMBI.

CocyiiecTBOBaHHE TPUPOIBI U yenoBedecTBa. CoxpaHeHHe OMOpa3HO0Opa3ms Kak OCHOBA YCTOWYMBOCTH OHochepbl. OCHOBA palMOHAIBLHOTO
yIIpaBJICHUS MPUPOTHBIMU PECYPCAMHU M UX MCIIOJIb30BaHKE. JJOCTHIKEHUSI OMOJIOTUH U OXpaHa MPHPO/IBL.



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

Tabmuubl u cxemsl: «[Iumessie nenu», «bHoEHO3: cocTaB U CTpyKTypa», «llpupoansie coobmecTBay, «Llenn nutaHus», «IKOJOTHUECKAs
nupamua», «buocgepa n yenopek», «IKOCUCTEMA IIMPOKOIUCTBEHHOT'O JIecay, «DKOCUCTEMa XBOMHOIO jecay», «bruoneHos Bogoémay, «ArpoueHos»,
«IIpuMepHBIE aHTPOIIOIEHHBIE BO3ICHCTBHS HA IPUPOLY», « BaskHEHIINe MICTOYHUKY 3arpsA3HEHUs BO3AyXa U IPYHTOBBIX BOA», «IlouBa — BakHeHIIas
cocTaBisitolIas onocdepn», «DakTophl Aerpaganuu nousy, «llapHukoBsiit 3¢ dexT», «DaKkTophl paAHMOaKTUBHOIO 3arpsA3HEeHUs buocdeprd», «Oomas
CTpyKTypa 6uocdeps», «Pactpoctpanenue xu3Hu B ouochepe», «O30HOBEIN 3Kpan 6uocheps», «Kpyrosopot yriepoaa B 6uocdeper, «Kpyrosopor
a30Ta B IPUPOACH.

OO6opynoBanue: Mojiesb-aniIMKaus «TunuuHbele OHOLEHO3b», Tepbapuil «PacTurenbHble cooOLIeCTBa», KoJUIEKIMU «bHoLEeHOo3»,
«Bpenutenun BaxHEMIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKIMM PpacTeHUM M IKUBOTHBIX, NPUHAUIEkKAIIUE K pa3HbIM
HKOJIOTUYECKUM IpymnamM oxHoro Buja, Kpacnas kuura Poccuiickoit deneparn, n300pakeHus OXpaHsAeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

IDTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA I[TPOI'PAMMLBI I10 BHOJIOTMM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUIA

Cormacao ®I'OC COOQO, ycranaBiuBaroTcsa TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS OOYYAIOIIMMHUCS MPOTPaMM CPETHETO OOIIETO 00pa3oBaHuUs:
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI



B cTpykType TMUHOCTHBIX pe3yNbTaTOB OCBOCHUS MpeameTa «buomorusy» BbleIeHbl CASAYIONINEe COCTABISIONINE: OCOZHAHNE 00YYarOIIUMHUCS
POCCHICKOM Tpa)KTaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOMPEICICHUIO, HAIMYUE MOTHBALUU K
o0yueHHuI0 OUOJIOTHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U MCTOPUYECKUX TPATULIMiA
pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCS PYKOBOJCTBOBATLCS B CBOCH ACSTEILHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPUCYIIUMH CHCTeMe OMOJIOTHYECKOro 00pa30BaHusl, HAIUNYHE IKOJIOTUYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUThH 1I€JIU U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JInuaOCTHBIC pe3yiabTaTbl OCBOCHHUA MNPCIMETA «buomorus JOCTUIalOTCA B CAHUHCTBEC y‘-ICGHOfI M BOCHUTATCIBHOM JACATCIIbHOCTH B
COOTBETCTBUHM C TPAAUIMOHHBIMH POCCUMCKHUMH COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH, NMPUHSATHIMU B
o0IIecTBe MpaBUiIaMU 1 HOPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS, CAMOBOCITUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIUH JINYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY, YETIOBEKY Tpy/Ja U CTapllieMy MOKOJICHHIO, B3AUMHOTO YBaXKCHHsI, OEPEIKHOTO
OTHOIIEHUSA K KYJIbTYPHOMY HACJIEAUIO U TPAIULIMSAM MHOTOHALIMOHAIIBHOTO Hapoaa Poccuiickoit denepanun, NpUpoOaE U OKPYKAKOLLEH cpelie.

JInuHOCTHBIE PE3YNbTaThl OCBOEHHsI Yy4eOHOro mnpeamera «buOJOrHs» JOKHBI OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuxcs
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHOM BHYTPEHHEW MO3UIMEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAINN, TO3UTUBHBIX BHYTPEHHUX YOSKICHHH,

COOTBCTCTBYIOIIUX TpPaJUIIUOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6H.I€CTB3., PaCIUPCHUC KU3HCHHOI'O OIIbITa M OIIblTa ACATCIBbHOCTH B IIPOLCCCEC
pcaim3an OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITMTATSIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:
c(OpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00YUYaIOLIErocsi Kak akTUBHOIO M OTBETCTBEHHOTO UJIEHA POCCUNCKOrO OOIIECTBa;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTU NpPHU CO3JaHUH y‘-I€6HBIX IMPOCKTOB, PCUHICHUH y‘~I€6HBIX W TI03HABaTCJIBHBIX 3aja4y,
BBIITOJHEHUH OMOJIOTHYCCKUX 9KCIICPUMCHTOB,

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIUIO IO OTHOLICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHHE YYUTHIBATH B CBOUX JCHCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEXKACHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COI[UAIBHBIM TOJI0KEHUEM;

TOTOBHOCTL K COTPYAHHUUYCCTBY B TIIPOLECCEC COBMCCTHOI'O BbIIIOJIHCHUA y‘lC6HLIX, IIO3HABATCIbHBIX MW HCCICAOBATCIBbCKUX 3aaad,
YBAXKUTCIIbHOTO OTHOIICHNA K MHCHHUIO OIIIIOHCHTOB IIPpU O6CY)KI[CHI/II/I CIIOPHBIX BOIIPOCOB 0MO0JI0rHYECKOTO COACPpIKaHMA,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON IpayKIaHCKOW MIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUSI K CBOEMY HapoAay, YyBCTBA OTBETCTBEHHOCTH IEpE]
Poxunoi, ropaoctu 3a cBoi Kpaid, CBOXO Ponuny, CBOM fA3BIK U KYJIbTYpPY, IPOLUIOE U HACTOALLEE MHOIOHALMOHAIILHOTO Hapoaa Poccun;

HNEHHOCTHOC OTHOIICHUE K MPUPOAHOMY HACIICAUTIO U ITAMATHHUKAM IIPUPOABI, JOCTUKCHUAM Poccum B HAayKe€, HCKYCCTBC, CIIOPTC, TCXHOJIOI'UAX,
Tpyaec,

CIIOCOOHOCTH OICHUBATh BKJIA[] pOCCI/II\/JICKI/IX y‘IéHI)IX B CTAHOBJICHUC M PA3BUTHC 6I/IOJ'IOFI/II/I, IMOHMMAaHUs 3HAYCHHS OMOJIOTMH B MO3HAHUU
3aKOHOB IIPpUPOABI, B JKU3HH YCIIOBEKAa U COBPEMEHHOI'O O6IJ.I€CTB3.;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CITYXXEHHUIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;



CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACH HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
OCO3HAHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYHUBOIO OYIyIIETro;

OTBCTCTBCHHOC OTHOLICHHWEC K CBOHMM pPOAUTCIAM, CO3JaHHWIO CCMbH Ha OCHOBC OCO3HAHHOI'O IMPHUHATHA I_ICHHOCTGI\/JI CeMEHHOM XH3HU B
COOTBETCTBHH C TpadULIUAMU HAPOIOB POCCI/II/I;

4) ICTECTUHYECCKOIo BOCIIMTAHUA:

JCTETHYECKOE OTHOILIEHHWE K MHpPY, BKIIOUas SCTETUKY ObITa, HAy4HOTO M TEXHHMYECKOrOo TBOPYECTBA, CIOPTa, TPyHa, OOIIECTBEHHBIX
OTHOIIICHHH;

IIOHHMMaHHEC SMOLIMOHAJIbHOI'O BO3I[€I>1CTBI/I$I JKHBOM npupoanl 1 e€ ICHHOCTH,

TOTOBHOCTH K CAMOBBIPAKCHHIO B Pa3HbIX BHAaX UCKYCCTBA, CTPEMIICHUEC IIPOABJIATL Ka4CCTBA TBOp‘-IGCKOfI JIMYHOCTH,

5) ¢pusuueckoro BocnuTanus, GOPMUPOBAHNUS KYJIbTYPbI 310POBbs H YMOIMOHAIBLHOTO GJIArONOJIYYHS:
NOHMMAaHHWE WM peau3alus 370pOoBOro M 0e30macHoro odpasa HU3HU (370pOBOE NMUTAHUE, COONIOACHME TMTHEHHUYECKHUX IMPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, peryispHas (pu3nUecKas aKTUBHOCTb), OEpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K

COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH MPaBWJI UHAUBUAYAILHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU
JTIOJIEH;

OCO3HaHHE MOCIEACTBUM U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOroJIsl, HAPKOTHUKOB, KypeHHUs);



6) TPy10BOT0 BOCIIMTAHMS
TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTHYECKOH U COHH&HBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTE HHUIOHUHUPOBATDH, INNIAHUPOBATH U
CaMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIBHOCTD,

UHTEpPEC K Pa3IWYHbIM cdepam NpodecCHOHANBHON AeATEIIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieir mpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTP U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH KHU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS
9KOJIOTUYECKH 11e1ec000pa3HOe OTHOIICHHE K TIPUPO/Ie KaK UCTOUHHKY JKU3HH Ha 3eMJie, OCHOBE €€ CYICCTBOBAHUS,

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJIbTYphl: IPUOOPETEHUE ONbITA IJIAHUPOBAHUS ITOCTYNKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUM 1JIs
OKPY KaIOILEH Cpebl;

OCO3HaHHE TJI00ATBLHOTO XapaKkTepa 3KOJIOTHUICCKUX HpO6J’ICM n HyTefI HX PCHICHUA;
CIIOCOOHOCTE HCIIOJIB30BaTh HpI/IO6p€Ta€MBI€ Ipu U3y4YCHUU OMOJIOrUH 3HAHHS U YMCHUA IPHU pCIICHUN np06neM, CBA3aHHBIX C pallMOHAJIbHBIM
MpUPOAOII0JIB30BaAHUEM (CO6J'IIOI[CHI/IC IMpaBUJI MOBCACHUA B IIPUPOJAC, HAIIPABJIICHHBIX Ha COXPAHCHUC PABHOBCCHA B 3KOCUCTEMAX, OXpaHy BUJOB,

IKOCUCTeM, OMoCchephl);

AaKTUBHOE HENpUATHE JEUCTBUMN, NPUHOCSIIIMX BpEJ OKpYKalolled MNpUPOJHON cpeae, yMEHHE IPOTHO3UPOBATh HEOIAronpusiTHbIE
9KOJIOTUYECKUE ITOCIIEACTBUS IIPEAIPUHUMAEMBIX IEUCTBUH U IPEIOTBPAILATh UX;



HAJIMYUE PA3BUTOI'0 SKOJIOTMYCCKOr0 MBIIIJICHUA, 9KOJIOTHYECKOU KYJIBbTYPBI, OIIbITa ACATCIBHOCTU 9KOJIOTHYECKON HAIpaBJICHHOCTH, YMCHHA
PYKOBOJACTBOBATLCA MMHU B HO3HaBaT€JIBHOI71, KOMMYHHKaTHBHOﬁ U COIIHAILHOMI IMMPAaKTHUKE, TOTOBHOCTH K Y4YaCTHIO B HpaKTH‘IGCKOﬁ JACATCIIBHOCTU
JKOJIOTHYECKOU HaITPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M OOIIECTBEHHOM NMPAKTUKHU, OCHOBAHHOTO
Ha JIMaJIore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M YUTATEILCKOM KYJIbTYPhI KaK CPEACTBAa B3aUMOICHCTBUS MEXK/1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTUM KaK HAyKH, OCO3HaHHs e€ poilu B (OPMHUPOBAHUU DPALUOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU
LIEJIOCTHOTO IMPEICTaBICHHUS 00 OKPYXAIOLIEM MHUpE KaK O €JUHCTBE MPUPOAbI, YEIOBEKa U OOIIECTBA, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U
pelieHrny mpodiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJIsi COBPEMEHHOW IUBHJIM3AIMK: OOECIIEYeHHs HOBOTO YPOBHS PAa3BHTHS MEIHMIMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pellaTh PecypcHble MPOOJIEeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeW BBIXOJAa U3 TI00ATBHBIX
9KOJIOTMUECKUX Mpo0jeM U oOecledeHusl Iepexoja K YCTOMYMBOMY pa3BUTHUIO, PAllMOHAJIbHOMY HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U

(bOpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTHUECKUX 3HAHWM B LIEJSAX MOBBILICHUS OOIEH KyJlbTyphl, €CTECTBEHHO-HAYYHOM IpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAJIbHON I'PaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil pu U3y4eHUH OUOJIOTHH;

MNOHUMAHHUEC CYIIHOCTU MCTOAOB ITO3HAHUA, HMCIIOJIB3YEMbIX B €CTCCTBCHHBLIX HAaYyKax, CIIOCOOHOCTH HCIIOIL30BaTh MoJIyd4a€MbIC 3HAHUA JJIA
aHaiau3a U OOBSICHCHUS SIBJICHHI OKpyXKaromero Mmupa u nNpoucxoJdamunx B HEM H3MCH6HHI>'I, YMCHHEC ACJIaTh 000CHOBaAHHBIC 3aKIIIOYCHUS Ha OCHOBE
HAay4YHBIX (1)aKTOB H UMCIOIIUXCA TAHHBIX C EJIbIO MOJYYCHHA TOCTOBCPHBIX BHIBOJIOB,

CIIOCOOHOCTBH CAMOCTOSTEIBHO UCITOIb30BaTh OMOJIOTHYECKUE 3SHAHUS IJIL PCIICHU A HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

OCO3HAaHUEC NICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUIYAJIBHO U

B TpYIIIIE;



TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHHIO U CaMOOOpa30BaHUIO, K aKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUU 1O OMOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeamMeTHble pe3ynbTaThl OCBOCHUS yu4eOHOTo npeameTa «bronorus» BKIOYAOT: 3HaUUMBble JUIsl YOPMUPOBAHUS MUPOBO33pPEHUS 00yUarOIUXCs
MEXTUCIUIUTHHAPHBIE (MEKIIPEIMETHBIE) O0IeHAYYHbIEC TOHATHS, OTPAKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MUpa U CeU(UKY METOIOB
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs, ABICHHUE, IPOLIECC, CUCTEMa, HAYUHBIN (aKT, MPUHLIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOIIOIEHIE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTUX ), YHUBEpCAIbHBIE yUeOHbIC AeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHBIE), 0OecrieunBaronue GopMrupoBanue (yHKIIMOHAIEHOW TPAMOTHOCTH U COITUAIIbHON
KOMIIETEHIIMH 00y4aroIuXcsl, CHOCOOHOCTh 00YYaOLINXCs UCIOIb30BaTh OCBOEHHBIE MEKAUCLIUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U
YHUBepCcajbHbIC YueOHbIE ISHCTBHS B IO3HABATEILHOM U COLMAILHON IPaKTHKE.

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTPAaMMBI CPETHEr0 00IIero 00pa3oBaHus JOKHBI OTPaKATh:

OBJ1aieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU /Il CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBAThH U aKTYaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIH30BATh MIPH OCBOCHUH 3HAHUHM NTPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPaBHEHMSI, KiacCUUKaIMU, 0000IIEeHNU),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUH (BBLACTATH UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMHU MOHATHSIMH);

ONpENENATh NN ACSITENbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTATHI IEATEIbHOCTH C TOCTaBICHHBIMU
LEJISIMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUEe MOHITHS sl 00bsSICHEHUS (DaKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTL JIOTHUYCCKUC PACCYKIACHUA (I/IH,Z[yKTI/IBHLIC, ACAYKTHUBHBIC, 110 aHaHOPHH), BBIABJIATE 3aKOHOMCPHOCTU U TMPOTHBOPCUYHA B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMyJIHpOBaTI) BBIBObI U 3aKJIIFOUYCHHU A,



IPUMEHATh CXEMHO-MOJIENIbHBIE CPECTBA AJIS IPEACTABICHNUS CYIIECTBEHHBIX CBA3EH M OTHOIIECHUH B N3y4aeMbIX OMOJIOrMYECKHX 00BEKTax, a
TaKXe IPOTUBOPEUUIl pa3HOrO POAA, BBISBICHHBIX B Pa3IMUHBIX HH(OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IUIaH pEIIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCA MaTepHAbHBIX U HEMaTEpUaIbHBIX PECYpPCOB;

BHOCUTB KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM, OLIEHUBATH PUCKU IIOCIECTBUN EATEIbHOCTH;
KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSAX PEaIbHOr0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOIO B3aUMOICHCTBHS;

Ppa3BUBATb KPCATUBHOC MbIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHS:

BJI1aACTh HABbIKaAMH y‘I€6HO'HCCHC,Z[OBaTCJILCKOI>'I u HpOGKTHOﬁ JACATCIIbHOCTHU, HABbIKAMU Pa3pCIICHUS HpO6J'ICM, CIIOCOOHOCTBHIO ¥ TOTOBHOCTBIO
K CaMOCTOATCIIbHOMY ITOMCKY METOJOB PCHICHUA MPAKTHUYCCKUX 3a71a4, IPUMCHCHHIO Pa3JINYHbIX MCTOJ0OB ITIO3HAHU A,

HCIIOJIB30BAaTh Pa3IMYHBIC BU/AbI ACATCIBHOCTH MO IOJYUYCHHUIO HOBOT'O 3HAHUA, €0 HHTCPIIPCTALIUU, npeo6pa3013aHm0 U OPUMCHCHUIO B
yLIe6H]':>IX CUTyallusX, B TOM YHCJIC ITPU CO3AaHUUN y‘Ie6HLIX " CONMAIIBHBIX ITPOCKTOB;

(dbopMUPOBATh HAYYHBIH TUI MBILIUICHUS, BJIa/IeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHITHSIMA U METOJIaMU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3314l B 00Pa30BATEIHHOM IEATETLHOCTH U )KU3HEHHBIX CUTYAIUsX;

BbIABJIATE MNMPUYUHHO-CIICACTBCHHBIC CBA3HM W aAKTYAJIM3UPOBATH 3aJda4dy, BBIIABUI'ATb THUIIOTE3Y e€ pelICHUA, HaXOAWTL AapPrymMeHTHI JIA
A0Ka3aTcJIbCTBA CBOUX yTBCp)KI[CHPIﬁ, 3aaBaThb NapaMETPbl U KPUTCPHUU PCUHICHUA,

AHAJIN3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3a/la4U pC3YJIbTAThl, KDUTUUCCKU OLICHUBATH UX JOCTOBCPHOCTDL, IIPOTrHO3UPOBATH U3MCHCHUC B

HOBBIX YCJIOBUSX;



JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBIISATH I[€JICHAIIPABIICHHBIHN MOMCK IEPEHOCa CPEICTB U CIOCOOOB JCHCTBUS B MPOPECCHOHATBHYIO CPELLY;
YMETh NEPEHOCUTh 3HAHUSA B MIO3HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH KUZHEIEIATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJIEH, MpeJyiaraTh OPUTHHAIBHBIC TOIXOJbI U PEUICHHS, CTAaBUTh MPOOJIEMbI U 3aJladM, JOMYCKAIOUIUE abTEPHATHBHEIC
pelIeHus.

3) padora ¢ unpopmaumeii:
OpPUEHTHPOBATHCSI B PA3TUYHBIX MCTOYHHMKAX HH(pOpMaruu (TekcTe y4eOHOro MmocoOMs, HayYHO-TOMYJSIPHOM JIMTepaType, OMOJOTHYECKUX
CIIOBapsX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHAIM3UPOBaTh WH(GOPMAIIMIO PA3IHYHBIX BUIOB U (OPM MpE/ICTaBICHUS,

KPUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

(dbopMyIMpOBaTh 3alpOChl W TPUMEHSATH PA3JIMYHBIE METOJBI MPHU IOUCKE M OTOOpe OMOJIOrHMYecKoi WHGOpPMAIMU, HEOOXOIUMOU IS
BBITIOJTHEHUS YUeOHBIX 3a]1a4;

HpI/I06p€TaTB OIIBIT HCIIOJIB30BaHU I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOI‘I/Iﬁ, COBCPUICHCTBOBATE  KYJIBTYPY AKTHBHOTIO
HCIOJIb30BaHUA PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMy HpeIcTaBiIeHHUs Ouonorndeckoi umHpopmamuu (cxemsl, rpaduku, AUarpaMmbl, TaOIUIB,
PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpeACTBa MpH paboTe ¢ OMONOruueckor MH@OpMalUe: NPUMEHITh XUMHUECKUe, PU3NYecKue u
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, GOPMYIIbl, a00peBUaTypy, HOMEHKIIATYpPY, UCIIOIb30BaTh U MPE0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA

HarJIsiAHOCTH,

BJIaAICTb HABBIKAMHU PpACIIO3HABAHUA U 3alIUTHI I/IH(I)OpMaI_[I/II/I, HH(I)OpMaHHOHHOﬁ 0e30IMacHOCTH JTUYHOCTH.



OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JA€CTBHSMM:

1) o6menne:

OCYIIECTBIIATH KOMMYHHKAIMK BO BCEX c(epax jKU3HH, aKTHBHO YYacTBOBATh B JHAIIOTe WM JUCKYCCHH IO CYIIECTBY OOCYXKIaeMOM TEMBbI
(yMeHI/Ie 3a1aBaTb BOIIPOCHI, BBICKA3bIBATh CYXJCHUSA OTHOCUTCIIbHO BLIITOJHCHUWA HpezmaraeMOI‘/'I 3alaud, YYUTbIBATbL MHTCPCCHI U COIJIaCOBAHHOCTDH

MO3UIUHI IPYrUX YYaCTHUKOB AHANIOTa WK JUCKYCCUN);

paciio3HaBaThb HeBep6aanHe cpeacrBa O6H_IeHI/I$I, INIOHHUMAaTb 3HAYCHHC COLMUAJIbHBIX 3HAKOB, IMPCAIOCBIIOK BO3HHKHOBCHHA KOH(I)J'II/IKTHLIX
CI/ITyaIII/Iﬁ, YMCTb CMATYaThb KOH(l)JII/IKTI)I 1 BCCTH IICPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aMMOICHCTBHSI, IOHUMATh HAMEPEHUs IPYTUX JIFOJeH, IPOSIBIIATh YBAXKUTEIbHOE OTHOIIEHUE K
cobeceHUKY M B KOPPEKTHOU opme HopMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCII0JIb30BAHUEM A3BIKOBBIX CPCACTB.

2) COBMECTHAA NCATECJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON pabOThl IPU PEUICHUH OMOJIOTHYeCKON MpoOaeMbl, 000CHOBBIBATH
HE00X0AUMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aMMOAEHCTBHS ITPU PEeLICHUH y4eOHOU 3a1auu;

BLI6I/IpaTI> TEMATUKY U METOAbl COBMCCTHBIX JEHUCTBUI C y‘léTOM O6IJ_II/IX HHTCPECOB U BO3MOKHOCTEH Ka)KJOT0 YiIeHa KOJIJICKTHUBA,

IMPUHHUMATh LEJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JleﬁCTBI/IH no e¢ JOCTHIXCHHIO: COCTABJIATH ITJIaH HeﬁCTBHﬁ,
pacnpeacisiTh poJju € y‘{éTOM MHEHHUMN Y4aCTHUKOB, O6CY)K,Z[8.TB PE3YIbTAaThI COBMECTHOI pa60TBI;

OLICHUBATHL KAaYCCTBO CBOCTO BKJIAJAa U KaXXKJA0I'0 YI4aCTHHKA KOMaH/bI B O6H_II/II71 pe3yibTaT 1o p3.3pa6OTaHHLIM KPpUTCPUIM,



npeajaratb HOBBIC IIPOCKTHI, OLICHUBATh UACHU C IO3UIIUKY HOBHU3HBI, OPUTMHAJIIBHOCTH, HpaKTH‘IeCKOP’I 3HAYUMOCTH,

OCYHIICCTBJIIATH MMO3UTUBHOC CTPATECTHUICCKOEC ITOBCACHUE B PA3JIMYHBIX CUTYyallUAX, IIPOSBIIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh

WHHUIIMATUBHBIM.

OBJ1ajieHHe YHHBEPCAIbHBIME PeryJIsTHBHBIMHU I€fCTBHUAMM:
1) camoopranu3amnms:
HCII0JIBb30BaTh 6I/IOJIOFI/ILICCKI/IC 3HaHUA JJI BBIABICHUSA HpO6JICM 1 UX PCIICHHA B )KU3HCHHBIX U yqe6HI>IX CUTyaluAiX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYCCKUX 3HAHUI LCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX IIGIZCTBI/I?IX M IOCTYIIKax M0 OTHOHWICHHUIO K JKHBOM
npupoac, CBOEMY 3J0pOBbIO U 3JOPOBBIO OKPYIKAIOIIHUX

CaMOCTOATCIIbBHO OCYHICCTBJIATL ITO3HABATCIBbHYIO ACATCIBHOCTDH, BLIABJIATH HpO6JIeMI)I, CTaBHUTb U q)OpMy.HI/IpOBaTI) COOCTBCHHEIC 3aga4yu B
O6p330BaTeHLHOﬁ ACATCIIbBHOCTU U )KU3HCHHBIX CUTYalUAX,

CaMOCTOSITENIFHO COCTaBJIATh IUIaH PEIIEHUs MPOOJIEMBbI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U NMPENNOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (I)OpMI/IpOBaHI/IIO U IPOABJICHUTO H.IHpOKOfI OpyAUIIMHU B pa3HbIX o0macTsax 3HaHI/II>'I, MOCTOSIHHO IIOBBIIIATH CBOM



00pa3zoBaTeNbHBIN U KYJIBTYPHBIH YPOBCHD.

2) CAMOKOHTPOJIb:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ICSITEIIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJACTh HaBbBIKaMH MMO3HaBaTEIILHOM pe(bJICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[eﬁCTBHfI U MBICIIUTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U
OCHOBaHHﬁ, HCIIOJIB30BAaTh HpI/IéMBI pe(i)J'ICKCI/II/I IJI OLICHKW CUTYyaluu, BBI60pa BEPHOI'O pCIICHUSA;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATDb PCUHICHUA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

NpUHUMATD ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;
IpHU3HaBaTh CBOE IPABO U IPABO APYTUX HA OIINOKU;

Ppa3sBUBaTh CIIOCOOHOCTH IIOHUMATh MHP C MO3UIHUU APYTroro 4€JI0BCKa.

HNPEAMETHBIE PE3YJIBTATBI



IIpenmetHble pe3ynbraTsl ocBoeHus nporpaMMel COO o Ouosnoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHeLU(HUUECKHE Ui y4eOHOro mpeaMeTa
«buonorus» Hay4yHbIe 3HaHUs, YMEHUS u CIOCO0BI necTBuit 1o OCBOCHHIO, UHTEPIPETALUN
U 1ipeo0pa30BaHUIO 3HAHUH, BUJIbI JESITEIbHOCTH O MOJYYEHHUIO HOBOI'O 3HAHUSI U IPUMEHEHUIO 3HAHUH B Pa3IMYHbIX YUEOHBIX CUTYaLlUsAX, & TAKXKE B
peabHbIX KU3HEHHBIX CUTYaLlUsAX, CBA3aHHBIX ¢ OMosiorueil. B mporpamme npeaMeTHble pe3ynbTaThl IPEICTABICHbI 110 F0JlaM 00y4eHusl.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TIpeameTa «buonorusi» 6 10 Knacce NOTKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHWWA O MECTE W POJHM OHOJIOTHM B CHCTEME HAayYHOT'O 3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAyYHOW KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/E€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GyHKIMOHATHLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHNUS )KU3HEHHBIX 3a]1a4;

YMEHHE DPAaCKpbIBaTh COJIEp>KaHUE OWOJIOTMYECKUX TEPMHUHOB W TOHATUN: KH3Hb, KJIETKA, OpPraHu3M, MeTaboiu3M (OOMEH BELIECTB H
MpEBpAICHUE HSHEPrUH), TOMEOCTa3 (CaMOpPETyJsIus), YpOBHEBas OpraHW3allds >KUBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PETIpOAYKIIHS),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT M PA3BUTHUE;

YMCHUEC n3JjaraTrb OMOJIOTHYCCKUEC TECOpUn (KHeTOqHaH, XpOMOCOMHasA, MyTallMOHHAsA, HCHTPAJIbHAA JOIr'Ma MOJ'ICKy.TIprHOﬁ 6I/IOJ'IOI‘I/II/I), 3aKOHBbI (

I'. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o IeHTpax MHOTrooOpa3usi U MPOUCXOXKJIEHHs KyIbTypHbIX pactenuil H. . BaBunosa),
ONPEIENATh TPAHULIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMH HAyYHOT'O MMO3HAHUS B OMOJIOTHUU: HAOIIOICHNE U OTMCAHNE KUBBIX CUCTEM, MPOIIECCOB U SIBIICHUHN, OPraHU3aIUs U
MPOBEACHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBI)KCHHE THUIIOTE3bI, BBISABJICHHE 3aBUCUMOCTH MEXY HCCIEIYEMBIMH BEJIMUYUHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3YJbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOpPU M 3aKOHOB, YMEHHE JeNaTh BBIBOJABI HAa OCHOBAaHUM IOJIYYEHHBIX
PE3yNIbTaTOB;



YMEHHE BBIJENSTHh CYIIECTBEHHbIE IMPHU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT U IYKApUOT, OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB,
0COOEHHOCTH TIPOLIECCOB: OOMEHA BEIIECTB M NPEBPALCHUS SHEPrHM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYeCKOro oOMEHa,
XEMOCUHTE3a, MUTO3a, Mei103a, OIUIOA0TBOPEHUS, PAa3MHOXKEHH S, UHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE NMPUMEHATh MOJyYEHHbIC 3HAHUS ISl OOBSICHEHHs] OMOJIOrMYECKUX MPOIECCOB U SBICHUM, IJIS MPUHSTUS NMPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKM3HU C LENbI0 obecneueHusi 0€301MacHOCTH CBOETO 37I0POBbSl M 3/0POBBSI OKPYXKAIOIIUX JIOACH, COOMIOACHUS HOPM I'PaMOTHOTO
MOBE/ICHUS B OKPYXKAIOLIeH MPpUPOIHOI cpelie, MOHMMaHHe HEOOXOAUMOCTH MCIOJIb30BaHUS TOCTHKEHUH COBPEMEHHON OMOJIOTMU U OMOTEXHOJIOTUI
U1 paliMOHaIbHOI'O IPUPOIONIOIb30BAHUS;

YMEHHE pellaTh JIEMEHTapHbIE TeHETUUYECKHE 3a/1a4l Ha MOHO- M IMTMOPUIHOE CKPELMBaHUE, CLIETUICHHOE HACleZJOBAHNE, COCTABISATH CXEMBI

MOHOTHOPHUIHOTO CKPEIIMBaHUs LIS MIPe/ICKa3aHusl HacIeI0BaHus IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONIHSATH JTA00pATOPHBIC U MPAKTUYECKUE PabOThI, COOMI0IaTh MpaBuia Npu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYIOBAHUEM;

yYMEHHUE KPUTUYECKH OLEHUBATh U WHTEPIPETHUPOBATH HH(OPMAIHIO OMOJIOTHYECKOTO COAEPKaHus, BKIIOUAIOUIYIO TICEBIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OPMALIUU, HAYYHO-TIOMYISPHBIE MAaTEpUalbl), ITUYECKHE ACIIEKTHl COBPEMEHHBIX HCCIIEIOBAaHHUI B
OMoJIOTHH, MEAULINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/]aBaTh COOCTBEHHbIE TMCHbMEHHBIE 1 YCTHBIE COOOIIEHUS, 0000111ast OMOIOTNYeCKyI0 MHPOPMAIINIO U3 HECKOJIBKUX UCTOYHHUKOB,

TpaMOTHO HUCIIOJIbB30BATh MMOHSATUUHBIN arrmapar OHOJIOTHH.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTe W PO OMOJOTMH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHHWU COBPEMEHHOMU
€CTECTBEHHO-HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHSI, O BKJIQJE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7a4;



YMEHHE PacKphIBaTh COEpKaHNE OMOIOrMUYECKUX TEPMUHOB U MOHATHIL: BU, MOMYJSALUS, TeHO(OH, SBOIIOIHS, ABIKYIINE CUIIbI ((PaKTOPHI)
HBOJIIOIUH, MPHCIIOCOOICHHOCTh OPraHU3MOB, BH000pa30BaHUE, 3KOJIOTMYECKHE (PAKTOPbI, SKOCHCTEMA, MPOIYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI,
L[eNU MUTAHUA, IKOJIOTHYecKas miupaMua, OuoreoueHos, ouocdepa;

yYMEHUE U3J1aratb OM0JIOrn4ecKre Teopuu (3BoroLnoHHas reopus Y. JlapBuHa, cuHTeTHYECKas TEOPHsI IBOJIIOLUH ), 32aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxonctBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHud u myredd somonmu A. H. CeBeprioBa, yduenuss o Ouochepe B.
W. BepHaickoro), onpenesisaTs TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BIIAJETh METOIaMU HAYYHOTO [TO3HAHMS B OMOJIOTUU: HAOIIOICHHE U ONTUCAHUE JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUN, OpraHU3alus U

IIPOBEJCHUE OHOJOTMYECKOr0 AKCIHEPUMEHTA, BbIABM)KEHHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEX]Y HCCIEIyEeMbIMU BEJIMYMHAMM,
00BsSICHEHHUE MOIYUYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHbBIX [TOHITUMN, TEOPUI U 3aKOHOB, YMEHHUE J€JaTh BHIBOJIbI HA OCHOBAHUHU MOJIYYEHHBIX
pE3yJIbTaTOB;

YMEHUE BBIACIATH CYIECTBEHHBIC IPU3HAKH CTPOCHHUSI OMOJIOTUIECKUX OOBEKTOB: BUOB, TIOMYJISIIIHNA, TIPOTYyLIEHTOB, KOHCYMEHTOB,

pElyLIEeHTOB, OMOIeOlleHO30B U HIKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BU000pa30BaHusl, MPUCTIOCOOIIEHHOCTH OPTaHU3MOB, NEHCTBUS SKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA HEPTUH B
HKOCHUCTEMAX, AaHTPOIOI'€HHBIX U3MEHEHUH B 9KOCUCTEMAX CBOE MECTHOCTH, KPYTrOBOPOTa BEIIECTB M OMOre0XMMUYECKUX LIMKIIOB B OHochepe;

yMEHUE MPUMEHSTh MOJyYeHHbIE 3HAHUA AJIsi OOBSICHEHUS! OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, U MPUHATUS NPAKTUYECKUX pEIIeHUH B
MIOBCEJTHEBHOHN JKM3HU C LENbI0 oOecredeHus: 0€30MaCHOCTU CBOETrO 370POBbS M 310POBbS OKPYXKAIOIUX JIOAEH, COOIIOAEHUS HOPM I'PaMOTHOIO
MOBEJICHUsSI B OKpYXarolleid NpUPOIHON cpene, NOHMMaHHE HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTHIKEHHM COBPEMEHHOM OMOJIOTUH JAJIs
PalMOHAIBHOTO PUPOIOIIOIB30BAHNS;

YMEHHME pellaTh AIeMEHTapHbIe ONOJIOrMYECKUe 3ajaul, COCTaBIISATh CXEMBI IIEPEHOCA BEIIECTB U HHEPTUH B 3KOcHcTeMax (IL[eNH MUTaHus);

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AaTh MpaBuiia Mpu padboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYA0BaHHEM;

YMCHUEC KPUTUYCCKHU OLICHUBATH U UHTCPIIPECTUPOBATH I/IH(I)OpMaL[I/IIO OMOJIOTHYECKOTO COACPIKaHNA, BKIIIOYAIOIYIO ICCBAOHAYYHBIC 3HAHUA U3

Pa3IMYHBIX MCTOYHHMKOB (CPEJCTBa MACCOBOM MH(pOpMAalNK, HAYYHO-TIOMYJISIpHBIE MaTepUallbl), pacCMaTpUBaTh INTOOAIBHBIE SKOJIOTHYECKHE
po0GJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;



yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIIEeHUs, 00001Ias OUOIOrHYecKyr0 WH(POpPMAIUI0 U3 HECKOJIBKUX HCTOYHUKOB,
r'paMOTHO HUCII0JIb30BATh NOHITUUHBIN armapar 6I/IOJ'IOI‘I/II/I.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
Bcero  KoHTpoJbHbIE IIpakTn4yeckue pecypcnl
Ne padoThI padoThI
n/n HaunmeHoBaHue pa3iesioB U TeEM
NMPOrpamMMbI
1 Bbuosnorus kak Hayka 2 0.5 bubnunotexa LIOK https://m.edsoo.ru/7f41c292
2 JKuBble CHCTEMBI M MX OpraHH3alys 1 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTAB U CTPOCHHE KICTKH 8 1 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
4 YKusHenesaTenbHOCTh KIETKU 6 bubnuoreka [{OK https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXeHHE U HHAUBUIYAIbHOE Pa3BUTHE 5 1 bubmuoreka [IOK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
6 HacnencTBeHHOCTh M K3BMEHYMBOCTD 8 1.5 bubnmnoreka LIOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Ceneknus opranu3MoB. OCHOBBI 3 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHHI
8 PesepBHOE Bpemst 1 bubnmoteka [{OK https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB 110 34 0 4
MMPOI'PAMME
11 KJIACC
Neo HanmeHoBaHMe pa3jeioB U TeM Konn4yectBo 4yacos DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTEIbHBIC
n/n IporpaMMel Bcero  KonTpoJbHbIe IIpakTH4eckue pecypchbl
padoThI padoThI
1 DBOTIOIIMOHHAS OMOJIOTHS 9 1 bub6mmoreka LIOK https://m.edsoo.ru/7f41cc74

2 BO3HHUKHOBEHHUE U pPa3BUTHE KU3HH HA 9 0.5 bubnunorexa LIOK https://m.edsoo.ru/7f41cc74


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

Ne HanmeHoBaHMe pa3eioB U TeM KonunuyectBo 4yacos DJIeKTpoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE

n/m nporpaMMel Bcero  KoHTpoJbHbBIE IIpakTnyeckune pecypceel
padoThI padoThI
3emuie
3 Opranu3Mbl ¥ OKpYysKarolias cpeaa 5 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41cc74
4 Co0011eCcTBa U SKOJIOTUYECKUE CHCTEMBI 9 bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 34 0 2.5

IMPOI'PAMME


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

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero Konrpoabnbie IlpakTuueckne H3YUEHHH 00pa3oBaTe/IbHbIe PecypChl
padoThI padoThI
1 bBuosorus B cucteMe HayK 1 bubnuotexa [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2  Metoasl no3HaHus xKUBOM npupoabl. [IpakTuyeckas 1 0.5 bubnuotexa [JOK
pa6ora Ne 1 «Mcnosib30BaHue Pa3IMYHBIX METOI0B https://m.edsoo0.ru/863e6122
NPH N3yYeHUHN OHO0JIOTHYECKUX 00bEKTOB)
3  buonorudeckue cucTeMbl, IPOLECCH U UX U3YYCHUE 1 bubnmnoreka [HOK
https://m.edso0.ru/863e6564
4  Xumuueckuil coctaB KieTKu. Bona u munepanbubie comn 1 bubnmnorexka HOK
https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eKOB 1 bubnmnoreka [HOK
https://m.edsoo.ru/863e6b72
6 depMeHTH — OHMOIOTHYECKHE KAaTaTU3aTOPHI. 1 0.5 bubmuoreka [JOK
JlaGopaTopuas padora Ne 1 «M3yuenue https://m.edso00.ru/863e6b72
KaTaJIMTHYeCKOl AaKTUBHOCTH (pepMEeHTOB (HA
npuMepe aMHJIa3bl HJIH KaTaJIa3bl)»
7 VYraesoapl. JIumuapl 1 bubmuorexa [JOK
https://m.edso00.ru/863e6870
8  Hyxkneunosbie kucioTel. ATD 1 bubnuoteka [JOK
https://m.edsoo.ru/863e6d5c
9  MUcropus u metosl u3ydeHus kinetku. Knerounas reopus 1 bubnmnoreka [JOK
https://m.edso0.ru/863e6e88
10 KieTka Kak mejaocTHas )KUBasi CHCTEMa 1
11 Crpoenue sykapuotruyeckoil kierku. Jlaboparopuas 1 0.5 bu6muoreka [JOK

padora Ne 2 «M3y4eHune cTpOeHHs KJIETOK pacTeHui,
’KMBOTHBIX, TPHO0OB U 0aKTepHUil 10 MUKPOCKOIIOM Ha

https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

n/n

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

rOTOBBIX MUKPONpeNnapaTax H X ONMUCAHHE»
OOMEH BEIECTB WA META00IN3M

@oTOCUHTE3. XEMOCHHTES
DHepreTUYecKuii 0OMeH

JKu3HeHHbIN HUKI KIeTKU. [lenenne kinetku. MuTos.
JlaGoparopnasi padora Ne 3 «Ha0uioneHue muTo3a B
KJIETKAX KOHYHMKA KOPelIKa JIyKa Ha FOTOBBIX
MHKPONpenaparax»

buocunres 6enka. Peakuus MaTpu4HOTO CHHTE32
Tpancnsiuus — Ouocunrte3 Oenka

Hexnerounsle GopMbl )KU3HU — BUPYCHI

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

Meiio3

OOpazoBanue 1 pa3BUTHE TOJOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuasi padora Ne 4
«HM3yueHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpPOIpenaparax»

WNHnnBuayanbHOE pa3BUTHE OPraHU3MOB

KoanuectBo yacos Hara

Bcero Konrpoabnbie IlpakTuueckne H3YUEHHs
padoThI padoThI

DJIeKTpPOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.eds00.ru/863e766¢

bubnunoreka LIOK
https://m.edsoo.ru/863e7c98

but6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bubmnoreka IIOK
https://m.edsoo.ru/863e7dc4

bubmuorexa [IOK
https://m.edso00.ru/863e796e

bubmnoreka IIOK
https://m.edso00.ru/863e796e

bubmmorexa [JOK
https://m.edso00.ru/863e7540

bu6anoreka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6anoreka IIOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [IOK
https://m.edso00.ru/863e81b6

but6mmoreka [IOK


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Ne Tema ypoka KonuyectBo yacos Hara DJIeKTpPOHHbIe HU(POBbIE

n/n Bcero Konrpoabnbie IlpakTuueckne H3YUEHHs 00pa3oBaTe/IbHbIe PecypChl
padoThI padoThI

23

24

25

26

27

28

29

30

31

32

33

I'enetnka — HayKa 0 HaCJICACTBCHHOCTH U
U3MCHYHMBOCTH

3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB.
MoHoruGpuaHOe CKpeluBaHue

,HI/IFI/I6pI/II[HOG CKpPCIIMBAHHUC. 3aK0H HE3aBHCHUMOI'O
HaCJICOAOBaHUA IIPU3HAKOB

CuernieHHOe HaclieioBaHue Ipu3HaKoB. JlabopaTopHasi
pabora Ne 5 «M3yueHue pe3yabTaToB
MOHOTHOPH/IHOIO ¥ JUTHOPHUIHOTO CKPEeIMBAHUSA Y
Ap030¢HJIbI HA TOTOBBIX MHKPOIIPENnapaTax»

I'eneruka nona. Hacienosanue npu3HakoB, CLETIIICHHBIX
C TI0JIOM

N3menunBocTs. HenacnencreeHHas N3MEHUYUBOCTb.
JlabopaTopnasi padora Ne 6. Uzyuenne
MOAU(PUKANNOHHON U3MEHYMBOCTH, IOCTPOCHHE
BAPUALMOHHOIO PSAAA U BAPHALIMOHHON KPUBOID)
Hacnencreennas namenunBocts. Jlaboparopnas padora
Ne 7. «AHanu3 MmyTaumii y Apo30(uibl HA TOTOBBIX
MHKpoOInpenaparax»

I'enetuka yenoBeka
PesepBubIil ypok. O6006111€HIE TIO TEME
«HacnencTBeHHOCTh U U3MEHYUBOCTh OPTaHU3MOBY

CCHCKI_[I/I}I KaK HayKa U Imponecc

MeTO)II)I U JOCTHIXXCHUS CCIICKIINHU paCTeHI/II\/'I " ) KUBOTHBIX

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

but6mmoreka [IOK
https://m.edso0.ru/863e86f2

bubnunoreka LIOK
https://m.edso00.ru/863e8878

but6mmoreka [IOK
https://m.edso00.ru/863e89%a4

bubmnoreka IIOK
https://m.edsoo.ru/863e8c60

bubmuorexa [IOK
https://m.edso00.ru/863e8c60

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

bubmuorexa [IOK
https://m.edso0.ru/863e8efe

bubmuorexa [JOK
https://m.eds00.ru/863e8d78

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

but6mmoreka [IOK


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

Tema ypoka

n/n

34 BHOTEXHOIOTHA KaK 0Tpaciib IPOU3BOACTBA

OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME

KoauyecTBOo 4yacoB Jara

Bcero Konrpoabnbie IlpakTuueckne H3YUEHHs
padoThI padoThI

34

DJIeKTpPOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

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

but6mmoreka [IOK
https://m.edso0.ru/863e9336


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

11 KJIACC

Ne Tema ypoka
/T
1 Dgomrouus U METOJbI €€ U3yUEHUs

9
10
11

12

Hcropus pa3BuTus npeacTaBieHnuid 00 IBOIIONNAN
Mukpo3BOIOIHUS

[Tomynsius Kak 3JIeMEHTapHask €UHUIIA BUIa U SBOJIIOIUH.
JlaboparopHas pabota Ne 1 «CpaBHeHUE BUOB 110
MOP(}OIIOTHUECKOMY KPUTEPHIOY

JIBrokymye cuibl (3NIeMeHTapHbIE (PaKTOPBI) IBOJIOINAN
EcrecTBenHbIt 0TOODP 1 ero popMbI

Pe3ynbTathl 3BOIOIUHU: TPUCTIOCOOIEHHOCTh OPTAaHU3MOB U
BupooOpa3oBanue. JlaboparopHas pabota Ne 2 «Onucanue
NpUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIHLHOTO
XapakTepa»

HaHpaBJ’ICHI/Iﬂ 1 IMYTH MAKpPO3BOJJIIOLIUA

Heob6patumocTts BOIIONNH
Ucropus xu3Hu Ha 3emiie U METO/bl €€ U3yUeHus

['unoTessl MPOUCXOKACHUS )KU3HU Ha 3eMIIe

PasBuTne xu3nn Ha 3eMiie 110 opaM 1 Nepuogam

Bcero Konrponbabie [Ipaktuueckue H3YICHHA

1

KonunuectBo yacoB

paboThl

paboThI

0.5

0.5

Jara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
bubmuoreka [JOK
https://m.edso0.ru/863e9570
bubmuorexa [JOK
https://m.edso0.ru/863e9cle
bu6mmorexa [IOK
https://m.edso0.ru/863e99c6

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9da4
bubmuorexa [JOK
https://m.edso0.ru/863e9ed0
bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bubmuorexa [JOK
https://m.edso00.ru/863e9cle

bu6mmorexa [IOK
https://m.edsoo.ru/863ea5a6

bubmuorexa [JOK
https://m.edsoo.ru/863ea6be


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

1/

13

14

15

16

17
18

19

20
21

22

23

24

25

Tema ypoka

OcHOBHBIE 3Tallbl BOTIOLUU PACTUTEIBHOTO U JKUBOTHOT'O
mupa. [Ipaktrueckas padota Ne 1 «3yueHne nckomaeMpx
OCTaTKOB PACTEHUI U )KUBOTHBIX B KOJICKLIUAX

CoBpeMeHHast CUCTeMa OPraHUYeCKOro MUpa
DBOJIIOLMS YeJIOBEKa (aHTPOIIOTeHE?)
JBuokyiue cuibl (pakTopbl) aHTPOMIOTeHe3a

OCHOBHBIC cTaauu 5BOJJOIMH YCJIIOBCKA
YenoBeueckue pachl 1 NIPpUPOAHBIC agalTallu YCJIOBCKA

PezepBHblit ypok. O6o01ieHue no reMe «Bo3HuKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

DKOJIoTus Kak HayKa
Cpenpl oOuTaHus U SKoJIoruueckre GakTopbl

Abuotnueckue Qaxropsl. JlaboparopHas padota Ne 3.
«Mop@dornornueckrie 0COOEHHOCTU PACTEHUH U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padota Ne 4. «BnusHue cBera Ha
POCT U pa3BUTHE YSPEHKOB KOJIEYCa»

buoTtnueckue haxkTopsl

OKOJIOTMYECKHE XapaKTEPUCTUKHU nonyssauui. IIpaktuueckas
pabota Ne 2 «Iloacy€r miIoTHOCTH MOMYIISIUKM pa3HbIX BUOB
pacTeHumn»

Coo01iecTBa OpraHu3MOB — OHOIEHO3

Bcero Konrponbabie [Ipaktuueckue H3YICHHA

1

KonnuecTBO yacoB

paboThl

paboThI
0.5

0.5

0.5

JlaTa

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

bubmuorexa [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso0.ru/863eb10e

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK


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

1/

26

27

28
29
30

31

32
33

34

Tema ypoka

DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE ITOKA3aTEIN DKOCUCTEMBL. DKOJIOTUUYECKHUE
nupamuasl. CBolcTBa skocucteM. Cykieccus

[TpupoaHbIe SKOCUCTEMBI
AHTpPOIOT€HHBIE YKOCHUCTEMBI
buocdepa — rnobanpHas sxocucTemMa 3emiu

3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOC(EpHI

YenoseuecTBO B Onocdepe 3emau
CocyiiecTBoBaHHE MPUPOJBI M YEIOBEYECTBA

PesepBHblil ypok. O6061menne Temsl «Coob1ecTsa u
9KOJIOTUYECKUE CHCTEMbD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero Konrponbabie [Ipaktuueckue H3YICHHA

34

KonnuecTBO yacoB

paboThl

paboThI

2.5

JlaTa

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

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

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a
bubmuorexa [JOK
https://m.edsoo.ru/863eb5fa

bubmuorexa [JOK
https://m.edsoo.ru/863ebb5e
bu6mmorexa [IOK
https://m.edsoo.ru/863ebd16

bubmuorexa [JOK
https://m.edsoo.ru/863ebale


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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* buosorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue

/Tlox pen. [Naceunnka B.B., AknimonepHoe o0miecTBo «M31aTembCTBO
«IIpocBenienne»

* buonorus, 11 kacc/ IMaceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue
/Tlon pen. [Naceunuka B.B., AkuronepHoe o6miectBo «M31arenbcTBo
«IIpocBenieHue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

VYpoku 6uonoruu B 10 knacce. Meroauueckoe nocodue; Ypoku 6uonoruu B 11

Kiacce. Meroaudeckoe mocooue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

POII



