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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWUOJOTHU TEOPETHUYECKYI0 OCHOBY s
OTpeNeNeHUs] MOAX0J0B K (OPMUPOBAHUIO COJACPNKAHUS Yy4yeOHOTO mMpeaMera
«buonorus» cocraBwiIM: KoHUenTtyalbHble mnojoxeHuss OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, CoJepKaHus, pe3ynbTaToB OOy4YEeHHS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIUX MENIX U
NPUHIUINAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
oOmero oOpa3oBanuss B Poccuiickoil ®denepauuu, a TakxKe IOJIOKEHUI O
cnenuduke OMOIOruM, €€ 3HaYCHUHU B IMO3HAHUM KUBOM MPUPOJIBI U 00ECTIEUEHUN
CYIIECTBOBAaHMS uejoBedecKkoro oodimecTBa. CorjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpEeIeJICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI MO OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ha€T TpeACTaBIEHHE O MHesIX, 00 o0mei
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBAMU
yueOHOoro nmnpeamera «buonorusi», omnpeaenser o00sS3aTeNbHOE MPEAMETHOE
colepKaHUE, €ro CTPYKTypy, pachpeielieHne 1o paszieliaM H  TeMmaw,
PEKOMEHIyeMYIO TMOCJIeI0BATEIbHOCTh U3yUeHUs y4eOHOro Marepuaia ¢ y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nporpamme mo OuoNOrMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JITHYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbLHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OO0ydYarolmMXCcsd MO OCBOCHUIO COJIEpKAHUS
OMOJIOTNYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIl YPOBEHB) peaaIn3oBaH
NPUHIIAI TIPEEMCTBEHHOCTH B U3YYE€HUM OWoyioruu, Onarogapss uyemy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, HEHHOCTHBIX
OpUEHTALIUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, MPEICTABIEHUNA O 3I0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpPY’Kalollel MPUPOIHON cpene.
[TosToMy Hapsmy ¢ M3y4eHHEM OOIEeOMOIOTHYECKUX TEOPUi, a TAKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO paHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YACICHO BHUMAHUE HWCTIOIb30BAHUIO
TIOJTYYCHHBIX 3HAHUU B MTOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCle: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJecO00pa3HOro TMOBEIECHUS B OKpYy)Karolleil NpUpOJHOM cpene, aHaius3a
BIIUSHUSL XO3SMCTBEHHON JESTEILHOCTH YEJIOBEKa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAJHONW HAIIPaBIECHHOCTH
yueOHoro npeamera «buosorus» NpoJUKTOBaHO HEOOXOIUMOCTBIO OOecreyeHus
YCJIOBUM JUIsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJOTUYECKOTrO
oOpa3zoBaHMs, KOTOpasi Tpeanojaraer QopMupoBaHue Yy  OO0ydaromUXCs
CIIOCOOHOCTH QIaNTHPOBATHCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.



buosoruss Ha ypoBHE cpemHero obOmiero oOpa3oBaHHS 3aHMUMAET Ba)XXHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArOUIUXCSl TPEICTABICHUNA O
HAyYHOW KapTUHE MHpa, paclupsieT U 00o0IaeT 3HaHUA O KUBOU HpHpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OPraHW3alldd M HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIsi:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJIBI,  (POPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KU3HH, IKOJOTUIECKOTO MBIIUICHHS, IIECHHOCTHOTO OTHOIICHUSI K )KUBOW TPUPOJIC
Y YEJIOBEKY.

Bonbioe 3HaueHNE OMOIOTHS UMEET TaKXKE JJIS PEIICHUST BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHMS,  COLUATH3AINH
oOyuvaronuxcs. M3yuenue Ouosiornu oOecreuynBaeT yciaoBus A (OpMUPOBAHUS
UHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKON KYIbTYpBI, CIOCOOCTBYET HHTETPAalMM OHMOJOTHYECKHX 3HAHUH C
NIPEJICTABICHUSMH U3 APYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJIOXKEHHS O TMpeJAHA3HAYCHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUS TOIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, TMPEJICTABICHHOTO B TMPOTpaMMe IO
onosoruu.

Ot6op coxepkanus ydeOHOTo TpeameTa «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C TO3UIHMHI KyJIbTypOCOOOpPAa3HOTO MOAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: TOJDKHBI OCBOWTH 3HAHWUS W YMCHHWsS, 3HAUYUMBIC IS
dbopmupoBaHusi O0OIIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YeloBeKa B OKpPYIKArOIIeH MPHUPOJHOM cpese, BOCTPEOOBAHHbBIE B MOBCEAHEBHOU
KU3HU U MpaKTUYecKou aesteabHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CIY>KaT OCHOBOH It (POPMUPOBAHUS
NPEJCTaBICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa U
IICHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'YMaHHW3aIlUU
OMOJIOTUYECKOTO 00pPa30BAHMS.

CtpyKkTypupoBaHuE COJACpKaHUA Y4YeOHOro MaTepualia B Mporpamme II0
OMOJIOTUU OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEBHBIX OCOOCHHOCTSX KHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJTIOIUU. B COOTBETCTBUM C ATUM B CTPYKType yueOHOTOo mpeameTa «buomorusy»
BBIJICTICHBI CIIEYIOIINE COAepKaTeNnbHble TuHUN: «bruonorus kak Hayka. MeTossl
HAyYHOTO TO3HaHUM», «KieTka kak Ouonormueckas cuctemay, «OpraHusM Kak
ouonornueckas cucreMa», «CuUcTeMa M MHOTOOOpa3we OpPraHMYecKOTO MHPay,
«DBOJIONUS KUBOU MPUPOABI, « IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuenust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJicHUE  OOYyYaIOUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3alli¥ JKUBBIX CHCTEM pa3HOTO paHra W TpHOOpEeTEeHHE YMEHUM
UCTIONB30BaTh ITH 3HAHWS JJIS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUnBaeTCs PEIICHUEM CIEAYIOIUX 3a/1ay:



OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUN O OMOJOTMYECKHX TEOPUSX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PABUIIAX, CIyKAIIUX OCHOBOMU
g (OpMHUPOBaHMS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAaHMSI, CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM PA3HOT0 YPOBHS OpraHU3allMH, BBIAAIOUIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOyYarOIIMXCSl MO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaau3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M TOJIXOJOB K HM3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUN;

CTaHOBJICHHE Yy oOydarommuxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBSCHATH U OLIEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa KUBOW HpPHUPOAbI HAa OCHOBAaHMU 3HAHUI M OIbITa, MOJYYEHHBIX IpHU
U3y4EeHUU OMOJIOTHUH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAYECHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTUUECKOM NEATEIbHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IMO3HAHUS UYEIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIOICHUS STHUECKUX
HOPM IpU NPOBEJIEHUH OMOJIOTMYECKUX UCCIEA0BaHU;

OCO3HaHWE IIEHHOCTH OWOJOrMYECKMX 3HAHWUWA [JIs1 TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM XKU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESATENIBHOCTH 10 OTHOILIEHUIO K OKPY>KaIoIIeH cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBAaHME U COOJIOJEHHE Mep HNpPOPUIAKTUKU
3a00sieBaHUM.

B cucreme cpennero ooOumiero oOpasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENIbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
cocTaB IpenIMeTHOM 06macTi « EcTecTBeHHO-HAYUHbBIE TIPEMETBDY.

Jlist m3ydenusi 6uoja0ruu Ha 6a30BOM ypOBHE CpPEHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXAHME OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKamu, pusiocodueit, ITUKON, ICTETUKON U MPaABOM.
Ponr Ouonoruum B (HopMuUpOBaHHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTopl TO3HAHMSI KUBOM TTPUPOBI (HAOTIOEHUE, SKCIIEPUMEHT, ONTMCaHNE,
U3MEpEHHe, KIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JdeMoHcTpauuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3inMYHBIX METOOB MpHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U X OPraHU3aIMs.

XKuBble cructembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonorun. OTimune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YPOBHH OPTaHHU3AIUN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoCEepHBIA.

JdeMoHcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHHU OpTraHU3alUU
KUBOU IIPUPOIBI».

O6opynoBanue: mozaenb MoJiekybl JIHK.

Tema 3. Xumnuyeckuii cOCTaB U CTPOEHHUE KJIETKH.

XHUMHUYECKHM COCTaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpOA3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKUMM BOABI WU MHUHEpaNbHBIX BelIeCTB B KkieTke. llomnepxanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMenunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (IIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOIcTBa OenkoB. buonornueckue
GyHKUIHUN OENKOB.

depmeHTHl — Ouosormdeckue Kartaiauszatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas crnenupuyHocTtb. KodepMmeHnTsl. Butramunsi.
Otnnuus pepMEHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunbel - (caxaposa, JakTo3a) MW mojucaxapunibl  (Kpaxmai, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue (yHKIIMH YTIIEBOIOB.



Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepouasl. [HapopuIBHO-
rupodobHble  cBoiicTBa. buonornueckue ¢Gyukumu aunuaoB. CpaBHeHHE
YTIIEBOJIOB, OCJIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hyxkieoruapr — wMoHOMEpPHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JIHK. Ctpoenne u ¢pynkiun PHK.
Bunet PHK. AT®: crpoenue u pyHKIuU.

[utonorus — Hayka o kierke. Kiierounas teopust — npumep B3auMOAECHCTBHS
uaeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIIETKH.

Knerka kak wnenoctHas xuBas cucteMa. OOmmMe NpPU3HAKH KIIETOK:
3aMKHyTas HapyxHasi memOpana, monekyybl JJHK kak renetuueckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »JyKapuoTHUYecKas U Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUA TpokapuoTuueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utormiasma u eé
opranouipl. OnHomemOpanHbie opraHouabl kietku: OIIC, anmapar [Monbaxu,
nn30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIAPHUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApWA W miacTua. Buasl mnactua. HememOpanubie
OpraHOMJIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKHU,
KryTUKU. OYHKIMHA OPTraHOUJIOB KJIETKU. BriroueHus.

SAnpo — perynaropuslii HeHTp KieTku. CTpoeHue sjpa: siaiepHas o00104Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEUIECTB B KIIETKE.

JdeMmoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, Jx.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npuponae», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuupbr u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOeKyJIbl BOABD, «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenue pepmenta», «Hykmennosbie kucinotel. JJHK», «CtpoeHune mMonexymsl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHHE pacTUTENIbHON KIETKH», «CTpOEHHE MPOKAPUOTUYECKOW KIIETKU,
«CTpoeHue sipa KIETKN», « Y IIeBOAbD, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME [UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

JlaGoparopHass pabora Ne 1. «l3yueHme KaTaJIUTHYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UK KaTajaasbl)y.



Jlabopatopnass pabora No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpONpEmnaparax M HX
OIIMCAHUEY.

Tema 4. /KusHenesiTeJbHOCTb KJIETKH.

OOmeH BemecTB, Wik MeTabomn3M. AccuMumsius (TUacTHUeCKuii OOMeH) U
JTUCCUMUJIISTINS (SHEPTeTHUECKHii OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B IMOHUMaHUU
MeTaboau3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunte3. CperoBas U TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHI.

XeMocuHTe3. XeMOCUHTE3UPYIONe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a s
KU3HU Ha 3emIe.

DHepreTudeckuii oOMeH B KJeTke. PaciierieHne BemiecTB, BBIICICHUE U
AKKyMYJUPOBaHHE OJHEPruM B KJIETKE. OTambl HSHEPreTHYECKOro OOMeEHa.
I'mukonus. bpoxkenue m ero Buapl. KHCIOPOIHOE OKHUCIEHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBaHue. D¢ DHeKTUBHOCTD
SHEPreTUYECcKOro 0OMeHa.

Peaknuun MarpuuHoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanuzanus renetmyeckod HMHPoOpManuM B KJIETKe. ['€HETHUYECKHl KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuusblid cuaTe3 PHK. Tpancnsauus — Guocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
ouocuHTe3e Oenka.

Hexknerounsie hopmbl )ku3uu — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BHI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BHUY) — BozOyautens CITM/]a.
OOparnast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. lIpodwunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konbsnos, /I. . Usanosckuit, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «baktepuodaru», «CtpoeHue u xu3HeHHBbIM 1ukia Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moxaenu-antuinkanuu «Yasoenue JIHK wu Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIETKW», MoJenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe ¥ MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.



Knerounslii UK, WM >KU3HEHHBIM MK KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenmne xpomocomM. XpOMOCOMHBI HabOp — KapHOTHIL
JIumuionaHeli W TaluUIOWJIHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[{utonornuyeckue OCHOBBI Pa3MHOXKEHUSI W  HWHJIMBUAYAJIBHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenne knerkn — muto3. Craanmu murosa. [Iponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAJIASIX MUTO3a. BHOJIOTMYECKN CMBICT MUATO34.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Buipl 6ecrnosnoro
Pa3MHOXKEHUSA: [JIEJICHUE HAJIBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun menosza. Ilpoueccsl, MpOUCXO[IINE HA CTagUsAX MeEio3a.
[ToBenenne xpomocoM B wMmenose. Kpoccunrosep. buosiornueckuii CMbICI U
3Ha4YeHUE Meno3a.

'amerorenes — mporecc 00pa30BaHUSA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE IOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0EHHOCTH CTPOEHHUS SAMIEKIETOK MW crepMaro3ouaoB. OmioJ0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHATBHOTO PAa3BUTHS Y TMO3BOHOYHBIX KUBOTHBIX:
npobiienue, ractpyisius, opraHorene3. IloctamOpuonanbHoe pazButue. Tumbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). Brusinue
Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct m paszButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHS: CTPOEHHUE
CEMEHHU, CTaINU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmumsr u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOZAOTBOPEHUE y IBETKOBBIX pacTeHHil», «BereraTuBHOEe pa3MHOXKEHUE
pactenui», «J/lenenne xknetku Oakrepuil», «CTpPOEHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounei mukm», «Pemmukanus JTHK», «Mwutosy,
«Menosz», «IIpsmoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHe3 Yy MIIEKOIUTAOINX U
yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CnepmMaro3ounbl
MJIEKOIIUTAIOLIEro», «SHuekneTka Miuekonuraromero», «KapuoknHes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJEeJb-aliuIuKauus «J/legeHue KIEeTKn», MOJEIb
JTHK, Mmozaenb MetadazHoit XpOMOCOMBI.

JlabopaTopHble U IpakTHYecKue padoThbl:



Jlabopatopnass pabora Ne 3. «HaOmiomeHne MuTO3a B KJIETKAX KOHYMKA
KOpEILKa JIyKa HAa TOTOBBIX MUKPOIIPENApaTaxX).

JlaGoparopuas pabora Ne 4. «M3ydeHWe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieicTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneruku. Mcropus pa3Butus reHeTUKHU. Ponb nuronoruu
U SMOpPHOJIOTUM B CTAHOBJIICHUU TE€HETUKHU. BKiag pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeETOoNbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHueCKuii). (OCHOBHBIE TI'€HETUYECKUE
noHATus. ['eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NMPU3HAKOB, YCTaHOBJIECHHbBIE ['. MeHenem.
MoHorubpunHoe CKpellMBaHue. 3aKOH €AMHOO0Opa3usi TUOPHUIIOB IEPBOIO
nokosneHud. IlpaBuno AOMUHUpOBaHHWs. 3aKOH pACLICIUICHHUS NPU3HAKOB.
I'unoresa yucrorsl rameT. 11onHOE M HEMOJIHOE TOMUHUPOBAHUE.

JNuruOpugHoe  CKpeluMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIleJIOBaHUS
npu3HakoB.  l{uToreHeTHMueckMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuerieHHoe  HacienoBaHue mpusHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJI€JOBaHUIO 'eHOB. HapylleHue cuernieHrs reHOB B pe3yabTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enernka mosia. XpoOMOCOMHOE OMNpPEACICHUE MoJia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramMeTrHsie W reTeporaMeTHble OpraHu3Mbl. HacnepoBaHue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3menunBOCTh. BUBI ”3MEHUNMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAITMOHHONW M3MEHUYMBOCTH. BapuanmoHHbIi sl 1 BapuallMOHHAS KPUBAs.
Hopma peakuuu npusHaka. KolnuecTBEHHBIE M KAUYECTBEHHBIE NPU3HAKU U UX
HOpMa peakinu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnenactBennasi, wiM TEHOTHUNIMYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOKM MPOUECC — OCHOBA KOMOWHATHBHOMU
U3MEHYUBOCTU. MyTanimoHHasi u3MeHUUBOCTh. Kitaccudukanus myTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (akTophbl.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAaclIeACTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenmoBexka. OCHOBHBIE METOJbI T€HETHUKH
YeJI0BEKa: FeHeaNlOrM4eCKui, OJIM3HEOBBIN, IIMTOT€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHUIIA:
IIOJJTHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00JieBaHUS YeEJOBEKa: TIE€HHBIC OO0JIC3HH,
00JIE3HH C HACJIEICTBEHHOW MPEpacroioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue H TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI



310pOBOro 00pa3a >KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKHUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHKME. 3HAUCHHWE MEIUIIMHCKON
TCHETUKHU B MPEAOTBPAIIEHUH U JICUCHUN TeHETHYECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBIL: «MoHOTHOpUIHOE  CKpEIIMBAaHUE U €ro
HATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro LUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTBl  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«lluTosiornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpemiuBaHus»,  «Mehosy,
«B3auMonencTBUE aJUIENIBHBIX TEHOB», «l'€HeTHYeCKHe KapThl pPacCTEHUU,
KUBOTHBIX W YEJIOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CUEIUNIEHHOr0 ¢ Tmojom», «KapHoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukainnonHas W3MEeHUYMBOCTH», «HacnmemoBanue pesyc-
dakropa», «I'eHeTrka rpymnm KpoBuw», « MyTalimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anmaIukanun  «MOHOTHOPUIHOE CKpEIMBAHUE,
«Henonmnoe nmomuHupoBaHuey, «JluruOpumnoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3odpumay (HOpma, MyTanuu
(GbOpMBI KPBUTBEB M OKPACKH Tela), repoapuii «['opox mOCeBHOM.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

JlaGoparopnas pabotra No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKpEUIMBaHUs y AP030(P Uikl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopnas pabota Ne 6. «3yueHue MoaupuKamoOHHON U3MEHYMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BApUALIMOHHON KPUBOW».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30¢puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U MPOLECC. 3apOKJICHHUE CEICKUIUH U JTOMECTHKAIIMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
IOpOJIa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM DPACTEHMH M JKUBOTHBIX. OlleHKAa 3KCcTephepa. bim3kopoacTBeHHOE
ckpemuBanue — uWHOpuAMHT. Yucras nuaus. CKpenMBaHUE YHUCTHIX JIUHUU.
I'ereposuc, wnu rubpunnas cuna. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otrnanéunas rubpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHUE TOJIMIUIOUJOB. JIOCTHIKEHMSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WMHXKEHEpHUs. OTalbl
co3ganusi pexomoOmHanTHoM JIHK wu Ttpancrennsix opranusmoB. Kiertounas
uHxeHepusd. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.



KJIOHI/IpOBaHI/IG BBICOKOITPOOYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpraHu3MoOB.

Dkosoruueckue W dtudyeckue  npoosmembl. MO —  reHeTuyecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuit», «[loposbl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «OTnanéHnas rudpuauzamnus», «Padotel akagemuka M. ®. MBanoBay,
«llomummongus», «OObeKThl OuorexHonorun», «KiaeTounele KyJIbTyphl U
KJIOHHUpOBaHUE», « KOHCTpyHpoOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHKe: MYJISDKH TUIOJIOB ¥ KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHu, repoapuit «CenbCcKOX03sUCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Okckypcuss «OCHOBHBIE METOJIbI M JOCTHXKCHHUS CEJICKIIMM PACTCHUU W
JKUBOTHBIX (Ha CEJICKIIMOHHYO CTAHIIHIO, IJIEMEHHY 1O bepMmy,
COPTOMUCIIBITATEILHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1a0OpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KITIACC

Tema 1. JBoIIOLIMOHHASL OHOJIOTHS.

[Ipennocbulki BO3HUKHOBEHUS SBOJIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopuss U €€ MecTo B OHONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA Pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBunerenscTBa 3BOMIOUMU. [laneoHTONIOrMYECKHE: TMOCIEIOBATEIBHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, NEPEXOJHbIEe (HOPMBIL.
buoreorpaguyeckue: cxocTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUUECKHE: CXOJACTBA U PA3IUYUs SMOPHOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
PYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTel y Bcex
OpPraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIIME CHUJIBI 3BOJIONUU BUIOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS W3MEHUYNBOCTD,
O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MuxkposBosronus. [Tonmynsnns kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallmOHHBIN
npolecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30i1us 1 MATpanus.

EcrecTtBeHHbIit 0oTOOp — HampaBisoOmui (akTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOODA.



[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
PUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAMOATATITAIIUY.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi.  DopMbl  ABONIONUU:  (prsieTUYecKasi, JIUBEPreHTHa,
KOHBEPreHTHasl, napamienbHas. HeoOpaTtumMocTh 3BOTIOLIHH.

[IporcxoxaeHre OT HecnenHalIUu3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienuanu3anus. ATanTUBHAS pauallusl.

JdeMoHcTpauuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooOpasue COpToB PACTEHUID,
«MHoroo6pasue  mOpoJ  KHUBOTHBIX), «ITonmynsaunny», «MyTtanuonHas
U3MEHUYUBOCTE», «ApoMopdo3sly, «Ununoamanrammm», «OOImas aereHepanus,
«/IBmxymue cuibl 3Boirounmn», «Kapra-cxema wmapumpyra myremectsus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucmocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BHI000PA30BAHHE.

O06opynoBaHKe: KOJUJIEKIUS HACEKOMbBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJMOB U CeMsH, KoJuleKuus «lIIpuMepbl 3alUTHBIX MNPUCTIOCOOTCHUN Y
XKUBOTHBIX», MOJENIb «OCHOBHBIE HAaIPaBJIEHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHre roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguueckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BiIaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKporpenapaT «/po3oduna» (Hopma, myTanuu GOpMbl KPbLILEB U
OKpacCKH Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuasi padora Ne 1. «CpaBHeHHE BHUIOB IO MOPQOIOTHUECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHHM >KU3HU. HayudHble THMOTE3bI
BO3HUKHOBEHHUs KU3HU Ha 3emiie: a0uoreHe3 W TNaHCHepMus. XuMUUYecKas
ABOJIIONMS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMOINH. HavanbHbIE Tanbl
ounosorndeckoi sBojtoruu. ['mnoreza PHK-mupa. ®opmupoBanue MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM U HMX 3SBOJIOIUSL.
DopMHUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emue mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpel. llameo3olickas spa u €€ mNepuoabl: KEeMOPHUIICKUH,
OPJOBUKCKUH, CUITYPUUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IIEPMCKHH.

Me3so30iickas 3pa 1 €€ NepuoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo3oiickas »53pa W €€ TMEpUOabl: MMaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa W TeoJoruyeckux mpoieccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTENIBHOTO W >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUM U
KUBOTHBIX. [l0osiBNIEHME, paclIBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpPraHMYeCKOTO MHpa KaK OTpakeHHe »3BoIOIUU. (OCHOBHBIC
CHUCTEMaTHUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuil o
IPOUCXOXKIECHUHU YeloBeKa. MeTtoabpl H3ydyeHus aHTpornoreHe3a. (CxonacrtBa u
pa3IMyuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHne3a.  HacneactBenHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KH3HHU,
W3TOTOBJIEHUE OPYIUN TPyAa, MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmeneli, Yenosek mnpsamoxonamui, YenoBek Heanaepranbckui, Yenosek
pa3ymHblii. Haxogku #cKomaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJACThb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

UenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BpPONEOUAHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJIHEUHON CHCTEMBI», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuUBOTHasi  KJETKay,
«ITpokapuoTtnueckast kieTka», «COBpEMEHHAs CHCTEMa OPraHUYECKOro MHUPay,
«CpaBHEeHHE aHATOMUYECKUX 4YEPT CTPOEHHUS YEJIOBEKA M YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJCOHTOJIOTMYECKMX  HAaXOAOK  IPEIAKOB
COBPEMEHHOI0O 4YEJIOBEKa», «JlpeBHelmue moan», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «YemoBeyecKkue paco».

O6GopynoBanue:  Mysiku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPONA, HEaHJepTallblla, KPOMaHBbOHIIA), CJIETKH WU
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKkas Tabnuna, KoyuieKuus «Dopmel
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX M PACTCHUII.

JlabopaTopHble U IpakTHYecKue padoThbl:



[Tpaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy:Kamoas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaui U pa3Jiesibl IKOJIOTrMU. MeToIbl 3KOJOTHYECKUX
UCCJIEIOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (daxktopel. Kinaccudukanus skonorudyeckux (akTopoB:
abnoTtuyeckre, OWOTMYECKME U aHTPOINOreHHbIe. JIeHCTBHE SKOJOTMYECKHX
(GbakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoans3m.
[IpucnocoOneHusi opraHM3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosiornueckue puTMsI.

buotnyeckue  daktopel.  Bumbl = OMOTHYECKHMX  B3aUMOJICUCTBUIL:
KOHKYPEHLHUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyaJIu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIH3M,
HEUTpan3M. 3HAuY€HHE OWOTHMYECKUX B3aMMOJEWCTBHM I CYLIECTBOBaHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU monyjsauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
murpanus. J{nHaMuka 4uCcIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkensb.

Tabnuubl u cxemsl: kapta «l[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranu3sMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsiuuu nHPy30puu-Typenbkny, «Ilumiessie menm.

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUN M3
Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padora Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktruueckas padota Ne 2. «I[Toacuér MIOTHOCTH MONMYJIALMNA pa3HbIX BUJIOB
pacTeHu».

Tema 4. CooO1miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muiieBas). Bunabl-nomMmunantel. CBs3u B
OHMOLIEHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). IloHarue o006 »3KocucTeMe U
ouoreoneHoze. DOyHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIleBble 1LIEMH U CETH.



OcCHOBHBIE TIOKA3aTeld SKOCHUCTEMbI: OuoMacca, MPOAYKUHUA. DKOJIOTHYECKHe
nUpaMubl: TPOAYKIHU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOHHOTO
WA HIUPOKOJIMCTBEHHOTO JIEca.

AHTPONOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHUCTEMBI.
buonoruueckoe u x035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpazue kak ¢akrop ycroiumBocTH 3kocucteM. CoxpaHeHHE
OMOJIOTMYECKOro pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aNbHONM 3KOCUCTEMBI. J[MHamMuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/ia,
a3oTa). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHS B Onocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

Cocy1iiecTBoBaHHE PUPOJIBI U YeJI0BEYECTBA. Coxpanenue
Ounopa3zHooOpa3usa Kak OCHOBa ycToW4YHBOCTU O6uochepsl. OCHOBA palliOHATBHOTO
yOpaBICHUS TMPUPOAHBIMU pecypcaMd M HUX HCIoNb30oBaHHEe. JlOCTHKEeHUs
OHMOJIOTUHU U OXpaHa NPUPOJIBI.

JdeMoHcTpauuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumper u cxemsl: «IluieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobuiectBa», «llenu nutanusy, «IKojJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenosek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepnsie
AHTPOIIOTEHHbIE  BO3JECWCTBUS HA  IpUpPOAY», «Baxueumme WUCTOYHHUKH
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BO», «[louBa — BaxkHEHIIasi COCTaBISIONMIAs
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3dhdex», «DakTopbl
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot azorta B mpupoze».

O6opynoBanue: MoAenb-ammuKaus «TunuyHble OMOLIEHO3b», repOapuit
«PacturtenbHbIe coobmIecTBay, Kowtekuun «brorienosy, « Bpeaurenu BakHeHmmx
CEJIbCKOXO3SUCTBEHHBIX ~ KYJBTYp», TepOapuu M KOJJIEKIWW pacTeHUH U
KUBOTHBIX, MPHHAJICKAIINE K Pa3HBIM SKOJIOTHUYECKUM TPyIaM OJIHOTO BHUJA,
Kpacnas xuura Poccuiickoii ®enepaiiuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHuM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yjibTaTam
OCBOCHHS OOyYalIIMMHUCI IPOrpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IMYHOCTHBIX PE3yJabTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOLIME COCTABISIONINE: OCO3HAHME OOYYarOIUMUCS POCCUMCKON
rPakJaHCKOW UAECHTHYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K  OOy4YeHHI0  OuOJIOTHUH,
[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH
NESITEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TPUCYIIUMUA CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTMYECKOTO ITPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IICJIM M CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSA NpeaMeTa «bHOJIOTHs» JOCTUTAtOTCA B
CAMHCTBE YYCOHOM M BOCIHTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBHUU C
TPaJIULIMOHHBIMHA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pPA3BUTHS BHYTPEHHEW TMO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTapIIEMy MOKOJEHUIO,
B3aUMHOI'0 YBa)XKCHUS, OCEPEKHOr0 OTHOIIECHUS K KYJbTYPHOMY HacCJEAUI0 U
TpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauunu, IpUpole U
OKpY Karolen cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
OIBITA W OMbITA ACATEIBHOCTH B MPOIECCE peaan3aliid OCHOBHBIX HAIlPaBICHUN
BOCHUTATEIbHOM JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKJAHCKOUN MO3UIIMHU 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa W MPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IICHHOCTSIMH U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMW NEATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUMCKOU rpa)KJaHCKOU UJICHTUYHOCTH,
NaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJAy, UYyBCTBA OTBETCTBEHHOCTH IIEpPEN]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
IIPOLIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIICINIO U NaMATHUKAM ITPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTHM, MOHUMAHHS 3HAYCHUsS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYas ACTETUKY ObITa, HAYyYHOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUIA;

MNOHUMAHHE SMOLIMOHAIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusnveckoro BocnuTAHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
3MOLMOHAJBLHOIO 0JIaronoJIy4Yns:



NOHMMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpasa >KHU3HU
(3mopoBOo€e  TUTaHUE, COOJIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATHH H OTAbIXa, peryispHas Gusndeckas
AKTUBHOCTH), OEpPENKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE TIEHHOCTH TPAaBWI WHIWBHIYATHHOTO ¥  KOJUIEKTHBHOTO
0e301acHOro MOBEJACHHS B CUTYAIHsIX, YTPOKAIOIINX 37J0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYIY, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPy 10t00ue;

TOTOBHOCTh K AaKTHUBHOHM JESTENIbHOCTU TEXHOJOTHYECKOW W COIMaIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANBHONU JESTEIHbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBHIOOP Oynaymiei mnpodeccurn U pearn30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IK0JIOrn4eCKOro BOCIMTAHMS :

HKOJIOTMYECKU IIEJIeCO00pa3HOE OTHOMICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOH KYyJNbTYpPhl: TNMPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OICGHKM HWX BO3MOXKHBIX IIOCJICACTBUN IS
OKpY>Kalollen cpebl;

OCO3HaHMWE TrI00aJBbHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU H3YYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TPU PEHICHUH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONB30BaHUEeM  (COONIIOJICHHE  TPAaBWJI  TOBEACHHS B MPHUPOJIE,
HAIIPABJICHHBIX HAa COXPAaHEHUE pPABHOBECHS B HOKOCHUCTEMAax, OXPaHY BHJIOB,
aKOocucTeM, orocdeps);

AKTUBHOE HENPUATHE [JEWUCTBUM, NPUHOCSIIIMX BpPEN  OKpYXKarolIeu
OPUPOTHON cpeie, YMEHHE MPOTHO3WPOBATH HEOJIArONPHUSATHBIE HKOJIOTHYECKUE
TIOCJICJICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TIPEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHHUS, SKOJIOTHUYECKON KYIbTYPHI,
OTIBITa JeSITeTbHOCTH IKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOMN JI€ATEbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:



c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOILECTBEHHOM MpPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMWTATEIBCKOM KyJIbTYpPBl KaK CpEICTBa
B3aMMOJIECHUCTBUSA MEXKy JIFOJbMHU U IIO3HAHUS MUDA;

NOHUMaHuEe creuuuKky OHONOTMH Kak HayKH, OCO3HaHUS €€ poiu B
(dbopMUpOBaHNN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpEeACTaBICHUs. 00 OKpPYXalolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOlecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuieHuu MpodieM
COXpPaHEHMS TPUPOIHOIO PAaBHOBECHS,

yOEeXKIEHHOCTh B 3HAUMMOCTU OMOJOTUU AJII COBPEMEHHOW LMBHIIMA3AIUU:
o0Oecrie4eHrss HOBOTO YPOBHS Ppa3BUTHS MEAMLMHBI, CO3JAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlaTh PECypCcHble  IPOOJEMBbl  PAa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 INI00AJIBHBIX YKOJIOTHYECKUX MPOOIEM U
o0ecrieyeHuss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHMOJOTMYECKMX 3HAHUW B LEJIAX
NOBBIIIEHUS OO0IIEl KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAIBHOM T'PaMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3y4YE€HUU OUOJIOTHH;

NIOHUMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a u
OOBSCHEHHUSI SIBIICHUW OKPYXKAIOLIEr0 MUPa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHME JejaTh OOOCHOBAHHBIE 3AKIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
VUMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJIs
peleHus npobyieM B PeasibHBIX )KU3HEHHBIX CUTYAIIMSX;

OCO3HAHME ILIEHHOCTHM HAYYHOU JEATEIBHOCTH, T'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHANBUAYAIBHO U B IPYyIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAaHWW NO OHOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCSA
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHayYHbIE MOHATHUSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, JHEpPrus, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCclieloBaHMe,  HaONIOJIeHHe,  HM3MEpPEHHE, OKCIEPUMEHT H  JPYrux),
yHUBEpCalbHbIe Yy4yeOHbIC JelcTBHUS (TO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,



peryJISITUBHBIC), o0ecrieunBaroIIre dbopmupoBaHue (GyHKITMOHATBHOMN
IPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIMH OOydYaroIIMXCA, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCUUILIMHAPHBIE,
MHUPOBO33PEHYECKNE 3HAHWS W  YHUBEpPCaJbHBIE Yy4eOHBIE JECUCTBUS B
MTO3HABATEILHON U COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJibTaThl OCBOCHUSI IMPOTPAMMbl CpPEIHETO OOILEro
00pa30BaHUs IOJKHBI OTPAXkKaTh:

OBaanenne YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBILIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaimm, 00001IeH s ), pACKPbIBATh CMBICT
OMOJIOTUYECKUX TOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3U C IPYTUMH HOHSTHUSIMH);

ONpeNeNiATh LeNd JEATEIbHOCTH, 3aJlaBasi mapamMeTpbl U KPUTEPUU UX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LICJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKUE pPaCCyXJACHUs (MHAYKTUBHBIC, ACAYKTUBHBIC, TIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IC/IbHBIC cpeAacTBa IS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOILIEHUN B M3y4ae€MbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  MPOTUBOPEUYMH  Pa3HOTO  pOJAa,  BBISIBJICHHBIX B Pa3lIMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN JEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEILCKON U TPOCKTHOMN JIESITEIIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY MOUCKY METOJIOB PEIlIEHUs MPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3NIMYHbIe BHUJBI JESITEIBHOCTH 10 TMOJIYYEHHUIO HOBOTO
3HaHUS, €r0 HHTEPIpETald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3/IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;



dbopMHUpOBATH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (OopMyIuMpoBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTeNbHOMN
JeSITEIbHOCTH U )KU3HEHHBIX CUTYaIHIX;

BBISIBJISIT NIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEPXKJCHUH, 3a7]aBaTh MMApaMETPbl U KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATh TOJYYEHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

OCYLIECTBJIATh LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTu
KHU3HEACSITEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEW, MpelaraTb OPUTMHAIbHBIE MOJAXOAbl M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) padora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJISAPHOW JUTEpaType, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM MpeCTaBICHHS, KpUTHUECKU OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3aMpPOChl U MPUMEHSITH PA3NMUYHBIE METOJbI MPU MOUCKE U
oTbope Ouosornyeckor uHpopMalu, HEOOXOAUMOM JJIsT BBITIOTHEHUS YYCOHBIX
3ajay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBIICHUS
Oouonornueckoil HHPpopmaIuu (Cxemsl, TpaduKy, AUArpaMMbl, TAOIHIIbI, PUCYHKU
H ApyTOe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOTMYECKOM HMH(pOpMalMei: MPUMEHATh XHMHYECKue, (Qunyeckue u
MaTE€MaTUYECKUE 3HaKW W CUMBOJBL, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJIIHOCTH;

BJIAJ€Th  HABBIKAMM  paclo3HaBaHMWd M 3allUThl  MH(OpMaIuu,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

1) oO1enme:



OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JHMAJIOT€ WM TUCKYCCUU TIO CYIIECTBY OOCyX)aaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS MpeaiaraeMomn
3a/1a4M, YUYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JIMaJora Win JUCKYCCUU);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETbh CMSTYaTh KOH(MIJIUKTHI U BECTU MEPETOBOPHIL;

BJIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS] U B3aUMOJCHCTBUS, TOHUMATH
HAMEPEHHUS IPYTUX JIFOJEH, MPOSBIIATh YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHJUBUAYAIbHOU
paboThI IPH peIIeHUH OMOJIOTHYECKOM MpoOsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1auu;

BBIOWPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 UJieHa KOJIJIEKTUBA;

NPUHUMATh  [€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBHUM,
pacmpenensaTh pojid ¢ YY4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PpPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIaJla M KaXJIOTO y4YaCTHHKA KOMAaH/bl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS IS BBISBICHUS TPOOJIEM U UX
pElIEHUS B )KU3HEHHBIX U YUEOHBIX CUTYyaIUAX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUMN I1ICJIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSX W MOCTYIMKAaX MO OTHOILICHUIO K JKUBOU MPUPOJE,
CBOEMY 3/I0OPOBBIO U 3JJOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATEIBHYIO JCSATEIBLHOCT, BBISBIATH
po0eMbl, CTaBUTh U (HOpPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs [po0ieMbl € yué€Tom
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

paclupsATh paMKu y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;



JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW HPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSTHHO TOBBIMIATH CBOW 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B NIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISM;

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOILECCOB, HUX PE3YyJIbTaTOB W
OCHOBAaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA IO HUX
CHIKECHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajdu3e pe3yJbTaToB
JEATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

NPUHUMATH Ce0sl, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3E pPEe3yIbTaTOB
JEATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamMera «buonorus»
Hay4yHbl€ 3HAaHUS, YMEHUS U CHOCOOBI IEWCTBUN IO OCBOCHUIO, HHTEPIIPETALIMM U
peoOpa30BaHUIO 3HAHUH, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX Y4E€OHBIX CUTYallUAX, a TaKXKe B pealibHbIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTrHbie
Pe3yJIbTaThI MIPEICTaBICHBI IO FoJjaM 00yUYeHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buomorus» 6 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHs, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
rPaAMOTHOCTH Y€JIOBEKA JUISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE paCKpbIBAaTh COJiepKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSITHI:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M IpEBpalleHUE
SHEPruM), TOMEOCTa3 (CaMOpEryJsilys), YPOBHEBAsI OPraHU3alMsl )KUBBIX CUCTEM,



CaMOBOCIIPOU3BeIeHNE (PENPOIYKIHS ), HACIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MYTallMOHHAsI, LIEHTpaJbHas JIOTMa MOJIEKYJIspHOM Ouosnoruu), 3akoHsl (I
Mengnensa, T. Moprana, H. 1. BaBuiioBa) u ydenust (0 leHTpax MHOTrooOpas3usi u
POUCXOXKJIEHNS KylIbTypHbIX pactenuii H. 1. BaBuiosa), onpenensts rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE YKMBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHU3alus W IPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMIKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBICHEHHE MOITYUYEHHBIX
pE3yIbTaTOB, UCIIOJIIB30BAHHBIX HAy4YHBIX IIOHATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALIeHHs] 3HEPTUU B KIIeTKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUMBUIYAJIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEHHBbIE 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KU3HU C LENIpl0 oOecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPY>KaIOIUX JIIOJIeH, COOJIIOICHHUSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHuE HEOoOXOJMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTMA  JUIsl  PalMOHAIBHOIO
IPUPOAOIIOIB30BAHNS;

YMEHUE pelaTh JJIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpEIMBaHUE, CLEIUICHHOE HacCJleI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHIHOTO CKPEIIMBAHUS JJIsl MpPEJCKa3aHMsl HacleAOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPaldOThI, COOIIOAAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPHUTHYECKHM OLEHUBATh M HHTEPIPETHPOBATH HH(POPMALIIO
OMOJIOTUYECKOTO COJEP)KAaHMsI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMALIMM, HAYYHO-TOMYJISIPHBIE
MaTepHualibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEAOBAHUI B OMOJIOTHUH,
MeUIMHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE U YCTHBIE COOOLIEHUS,
000011asi OMOJIOTMYECKYI0 MHPOPMALMIO0 M3 HECKOJBKMX MCTOYHMKOB, I'PaMOTHO
UCIIOJIb30BaTh MOHATUHHBIN annapat OMOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
Knacce NOJKHBI OTPAXKATh:



c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OMOJOTMYECKUX TEPMHUHOB M TOHSATHIL:
BUJI, TIOMYJISIINS, TeHOMOH, SBOJIONHS, ABUKYINE CHITBI ((PaKTOPHI) IBOIOIUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKUE (DAKTOPHI,
OKOCHCTEMA, TMPOAYLEHTbl, KOHCYMEHTBI, PEAYyIEHThl, IEeNu  MUTaHUs,
JKOJIOTHYECKas MupamMuaa, OuoreoreHos, onocdepa;

YMEHHUE U3JIaraThb OHOJIOTHYECKHE TEOpuu (dBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactea K. M. bapa, depenoBaHusi riaBHBIX HampaBlIeHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
ONpPENEIIATh TPAHULIBI X TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
ONMUCAHUE JKUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHU3alus U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIMYMHAMU, OOBSICHEHHE MOTYyYEHHBIX
pE3yAbTAaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUUECKUX
OOBEKTOB: BHJIOB, TMOMYJSAIUNA, MPOIYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOT€OlIEHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OpPraHuW3Mbl, MepeHoca
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIEHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKIIOB B Onocdepe;

yMEHHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTUYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HH C IIeTbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS W 3I0POBBS
OKpY>KaloIUX JIF0/IeH, COOII0ACHUS HOPM TPAaMOTHOI'O TTOBEJICHUS B OKPY Karolen
NPUPOJHON cpejie, MOHMMaHWE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUMN
COBPEMEHHOM OUOJIOTUH JIJISl PAllMOHATIBLHOTO MPUPOAOTIOIB30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIE OUOJOTUYECKUE 3aJlaud, COCTABJISATH CXEMBbI
nepeHoca BeIeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOII0IATh
npaBuiia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATb M HUHTEPHPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC



MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  AKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBCHHYIO MO3UITHIO;

YMECHHE CO3/1aBaTh COOCTBEHHBIC THCHBMECHHBIE M YCTHBIC COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BATh OHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBO YacoB DIeKTPOHHbIE
.N‘;_) HaumenoBanue pa3uesion Beero Kontpoasusie | IIpaktuyeckue (I%I/I(l)pOBbIe)
n/m | HTeM NPOorpamMmmbl paGoThi paGoTHI oOpa3oBaTejibHbIE
pecypcbl
bu6mmnoreka [JOK
1 buosiormi kax nayka 2 0.5 https://m.edsoo.1ru/7f41¢292
5 JKuBbIE CUCTEMBI U HX 1 bubmuoreka [JOK
oprasusauus https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHM COCTaB U 3 1 bubnnoreka [IOK
CTPOEHUE KIETKU https://m.edsoo.ru/7{41¢c292
bubmnoreka [IOK
4 Kn3HEACATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
P
5 mighlgglme;?:;ge a3BUTHUE 5 1 Eubmiorexa TOK
JBHILY p https://m.edsoo.ru/7f41¢292
OpTraHU3MOB
6 HacneacrBeHHOCTh U 3 15 bubmnoreka [HOK
M3MEHYUBOCTb OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMmst 1 brbmoreka [JOK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

I10 ITPOTPAMME




11 KUIACC

. KoJan4yecTBO 4acoB DIIeKTPOHHBIE
‘N;') pa3aesoB M TeM Beero Kontpoabubie | IlpakTuueckue (Iél/l(l)pOBble)
i NMporpamMMmbl padoTbI pPadoThI o0pa3oBaTeJibHbIC
pecypchl
1 DBOIOLIMOHHAS 9 | bu6mmoreka [IOK
Oonosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHHE U
2 pa3BUTHE )KU3HU HA 9 0.5 bubmorexa LIOK
Jeaie https://m.edsoo.ru/7f41cc74
3 Opranu3Msl 1 5 1 bu6muoteka [IOK
OKpYyJKaromias cpeia https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1
4 SKOJIOTHYECKHE 9 Bubmmoreka LHOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
but6mmoreka [IOK
3 PesepaHoc BpeMa 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 25

YACOB II10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsmyecTBo 4acoB DJIeKTPOHHBIE
‘N;') Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue Hara ng)pom’le
n/n paGoTHI paGoThi u3ydeHusi | oOpa3oBaTe/ibHbIE
pecypcnl
bubnuoreka [IOK
1 buonorus B cucreme Hayk 1 03.09.2024 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MerTo/1bl TO3HAHUS KUBOU TPUPOIBI.
[IpakTrueckas padora Ne 1
2 <<I£)Icn0ﬂbzoBaH11;e A3ITUYHBIX 1 0.5 bubnnorexa LIOK
p ’ https://m.edsoo.ru/863e6122
METOJI0OB IIPU U3YYECHUU 10.09.2024
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, NPOLECCHI 1 17.09.2024 but6mmoreka [IOK
Y UX U3YYCHHUE https://m.edsoo.ru/863e6564
Xumudeckud coctaB KieTku. Boma u 24.09.2024 bubnunoreka [IOK
4 1
MUHEpPaAJIbHBIE COIU https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 0eIKoB 1 01.10.2024 | Bubmmorexa LIOK
' R https://m.edsoo0.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnmoreka [JOK
KaTAIMTUYECKOW aKTUBHOCTHU ’ https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMEpPe aMHJIa3bI 08.10.2024
WJTU KaTajasbl)»
15.10.2024 | bubmuoreka [JOK
7 YraesoaeL. Jiammp! 1 https://m.eds00.ru/863e¢6870
22.10.2024 | bubmmoreka [IOK
8 Hyxneunospic kncnotel. AT ! https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeTo bl U3y4eHUs 1 05.11.2024 | bubmuorexa [JOK

kietku. Knerounas teopust

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




KieTka xak nemoctHas KuBas

12.11.2024

10
cucreMa
CtpoeHne 3yKapuoTUYECKOM KIIETKH.
JlaGopatopHnas pabora Ne 2
«V3yuenue cTpoeHUst KIIETOK bu6mmoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https:/m.edso0.ru/863e6ff0
OaxTepuil Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOIIpEIapaTax U ux 19.11.2024
OTICaHUE
26.11.2024 | bubmmoreka [JOK
12 Obuen BemecTs WM MeTaboMH3M https://m.edsoo.ru/863e766¢
03.12.2024 | bubaumoreka [JOK
13 @orocunTes. XemocunTes https://m.edsoo0.ru/863e7c98
14 SHEDreTHICCKI 0GMEH 10.12.2024 | bubnuoteka [JOK
p https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LMK KIeTKU. [leneHue
eTku. Muros. JlabopaTopHa
15 KJ;6:>I;I; Ne I.;>IT<<Ha6JHo IZ:HTHS I;H}ITosa B 0.5 bubmorexa LIOK
p B A ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha 17.12.2024
TOTOBBIX MUKPOTpENapaTax»
16 buocunTe3 Oenka. Peakimst 24.12.2024 | bubmoreka [JOK
MaTPUYHOTO CHHTE3A https://m.edsoo.ru/863e796¢
17 Tpancnsnus — OrnocuHTE3 OenKa 14.01.2025 bubmmorexa [TOK
p 1 https://m.edsoo.ru/863e796¢
18 Hexknerounsie hopMbI )KU3HH — 21.01.2025 | bubmmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB 28.01.2025 | https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. 04.02.2025 bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
71 OO6pa3oBaHre U Pa3BUTHE MOJTOBBIX 05 11.02.2025 | bubmuoreka [JOK

Kj1eToK. OIIo10TBOPEHUE.

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




JlaGopartopnas pabota Ne 4
«/3y4deHne CTpOCHUS MOJOBBIX
KJICTOK Ha TOTOBBIX

MHKpOTIpenapaTax»

2 NHnnBuayansHOE pa3BUTHE 18.02.2025 | bubmmoteka [IOK
OpraHu3MoB https://m.edsoo.ru/863e8436

73 I'eneTnka — Hayka o 25.02.2025 | bubmmoreka [JOK
HACJIEACTBEHHOCTHU U U3MEHYHNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJICIOBAHUS

24 I I/I3HaKOl§ Monoru6o HII HOE BrbmoTexa LIOK

P ) pua 04.03.2025 https://m.edsoo0.ru/863e8878
CKpEIIMBaHUE

UTHOPUIHOE CKpEIMBaHUE. 3aKOH

25 EeBaBI/IIZI/If\[/IOFO H';z:nuel OBaHMA Bubmiorexa LIOK
a 11.03.2025 https://m.edso0.ru/863e89a4

TPU3HAKOB
CuerieHHOE HacJIeI0BaHUE
npu3HakoB. JlaboparopHas padota Ne

26 5 «3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO ) https://m.edso0.ru/863e8¢60
CKpEIIUBAHUS Y IPO30(HIIBI HA 18.03.2025
TOTOBBIX MUKPOTIpENapaTax»

27 I'enernka mona. HacienqoBanue 01.04.2025 bu6nunoreka [IOK
IPU3HAKOB, CUEIUICHHBIX C II0JIOM https://m.edso00.ru/863e8c60
HsmenunBocth. HenaciencreeHHas
M3MEHYMBOCTh. JlabopaTopHas
pabota Ne 6. 3yueHue bu6mmoreka [IOK

28 . 0.5
MOTM(DUKAITMOHHOW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOEHUE BapUALIMOHHOIO psAaa U 08.04.2025
BAapUALIMOHHOM KPUBOI»

HacnencrBenHas ”3MEHYHUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 bubnmoreka [JOK

MyTalui y 1po30(uiIbl Ha TOTOBBIX ) 15.04.2025 https://m.edsoo.ru/863e8efe

MUKpOIIpenapaTax»




30 [ eHeTHKA YeT0BeKA 1 22.04.2025 bu6nuoreka [IOK
https://m.edsoo.ru/863e8d78
PesepHbIii ypok. O60061IeHHE 11O
31 TeMe «HaciencTBEHHOCTE U 1 29.04.2025
W3MEHYHUBOCTh OPTaHU3MOBY
32 Ceneknus Kak HayKa U IpoIece 1 06.05.2025 bubmorexa LOK
1 y pon https://m.edsoo.ru/863e¢9214
33 MeTo/1bl M JTOCTUKEHHS CENEKLIUH 1 13.05.2025 | bubmmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHosiorust Kak oTpacib 1 20.05.2025 bubnmoreka [JOK
POU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KUIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHBbIE
‘N;') Tema ypoka Beero Kontpoasnbie | IlpakTuueckue Hara ugq)pom)le
n/n paGoTHi paGoThi u3ydyeHusi | oOpa3oBaTe/IbHbIE
pecypcsbl
1 DBOJIIOLUS U METOIBI €€ U3YUEHUS 1 05.09.2024 Bubmoreka LHOK
Y https://m.edsoo.ru/863ea20e
) Hcropus pa3sButus npeacTaBieHUN 1 12.09.2024 | bubmmoreka [IOK
00 2BOJIOLIUU https://m.eds00.ru/863¢9570
3 MUKDOSBOTIOLH 1 19.09.2024 | bubauoreka [JOK
P https://m.edsoo.ru/863e9cle
[Tomynsimust Kak 37eMeHTapHas
€MHUIA BUJA U SBOJIIOLNH.
bubnuoreka [JOK
4 Jlaboparopras padora Ne 1 I 0.5 https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB T10 26.09.2024
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JBroKyIme cuibl (371€MEHTapHBIE 1 03.10.2024 | bBubnuoreka [IOK
(hakTOpbI) SBONIOIHH https://m.edsoo.ru/863e9da4
6 EcrecTBenHslit 0T0O0p 1 ero popmbl 1 10.10.2024 | bubmnorexa LIOK
P p https://m.edsoo.ru/863e9ed0
Pe3ynbpTate! aBOIIONMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopuas 1 05 bubnmnoreka [HOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpPraHu3Ma u eé 17.10.2024
OTHOCUTEJIBHOTO XapaKTepa»
Hanpasnenus u nytu 24.10.2024 | bubmmoreka [JOK
8 1
MaKpOdBOJIIOLUHU https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINH 1 07.11.2024
10 Uctopust xu3Hn Ha 3emiie 1 METObI 1 14.11.2024

€€ u3yueHus




1 I'mnoressl NPOUCXOKACHUS KUZHU 21.11.2024 | bubmmorexka LHOK
Ha 3emJe https://m.edsoo.ru/863ea5a6
12 PazButue xu3au Ha 3emMIie 1o Ipam U 28.11.2024 | bubmmoreka [IOK
nepuojaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIIOLUN
pPacTUTEIBHOTO U JKUBOTHOT'O MHpA.
13 [IpakTuueckas padora No 1 0.5 bubnmoreka [JOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
paCTEHHM U )KUBOTHBIX B 05.12.2024
KOJUTCKIIHSX)
14 Cospemennas cucrema 12.12.2024 | bubmmoreka I[JOK
OPraHuYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeNIOBEKa (AaHTPOIOTEHE?) 19.12.2024 | bubmnorexa LIOK
P https://m.edsoo.ru/863eac2c
16 JBrKymue cuibl (GakTopsl) 26.12.2024 | bubmmorexa I[JOK
AHTPOTIOT€HE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOLNUU 09.01.2025
YeJIoBeKa
18 UYenoBeyeckue pacel U IPUPOIHBIE 16.01.2025 bubnuorexa [JOK
aJaInTalny 4eJI0BeKa https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O6006meHE 10
19 TeMe «BO3HMKHOBEHUE U pa3BUTHUE 23.01.2025
YKU3HH Ha 3eMie»
20 DKOJIOTHS KaK HayKa 30.01.2025
71 Cpenpl 00UTaHUS U YKOJIOTHYECKUE 06.02.2025 bubmuorexa [JOK
bakTopsl https://m.edsoo.ru/863eafec
AbGuotndeckue GakTopsl.
JlaboparopHas pabota Ne 3.
22 «Mo pq)onlc))mqerz:fcne 0COOEHHOCTHU 0.5 bubmmorexa [JOK
p . ’ https://m.edsoo.ru/863ebl10e
pacTeHuu U3 pa3HbIX MECT 13.02.2025

obutanumsi». JlabopaTopHas padora




Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 ey — 1 20.02.2025 but6mmoreka [IOK
P https://m.edsoo.ru/863¢b348
DKOJIOTUUECKUE XapAKTEPUCTUKHI
nomyssinun. [Ipaktuueckas pabora
24 Ne 2 «Iloacuér minotHocTr 1 0.5
MOMYJISIUUA pa3HbIX BUIOB 27.02.2025
PACTEHUIN
75 Coo0riecTBa OpraHu3MOB — 1 06.03.2025 | bubmmoreka [JOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
2 OKOJIOTUYECKHUE CUCTEMBI 1 13.03.2025 but6mmoreka [JOK
(9KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TTOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHUECKUE TUPAMUIBI 1 20.03.202 bubnnorexa LIOK
N DaMHUIbL. 03.2025 https://m.edsoo.ru/863eb5fa
CaoiictBa 3KocucteM. Cykieccust
28 [IpupoaHbie 3KOCUCTEMBI 1 03.04.2025
29 AHTPONIOT€HHBIE Y3KOCUCTEMBI 1 10.04.2025
30 buocdepa — rnobanpHas 1 17.04.2025 | bubmmoteka [JOK
JKOCUCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS 1 24.04.2025 | bubmmoreka [IOK
ouochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiun 1 15.05.2025
33 CocymiecTBoBaHME TPUPOIBI U 1 17.05.2025 | bubmmoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHHE TEMBI
34 «Co00111eCTBA M DKOJIOTUUECKUE 1 22.05.2025
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 2.5




[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOANYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
Meroanueckue mocoOus Mo OUOJIOTUH
https://edsoo.ru/mr-biologiya/

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

DNeKTpPOHHBIE 00pa30BaTEIbHBIE PECYPCHI

http://edu.ru — @enepanbublil nopran «Poccuiickoe 00pa3oBaHUE»
http://fcior.edu.ru, http://eor.edu.ru — Pecypchl, npencraBieHHbIE HA TOpTAJIe
OIUOP (DenepanbHbiil IEHTP UHGOPMAIIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB)
http://katalog.iot.ru/ - Karanor oOpa3zoBarenbHbIX pecypcoB cetu MuTepHer nis
TITKOJTBI

http://school-collection.edu.ru/ - Enqunas komiexius mudpoBbIX
00pa30BaTEeNbHBIX PECYPCOB —

http://window.edu.ru/ - [Toptan «EquHoe okHO q0cTyma K 00pa3oBaTeIbHBIM
pecypcam»

http://www.openclass.ru - caiiT ceTeBbIX 00pa30BaTEIbHBIX COOOIIECTB
«OTKpBITHIN KIacc»

http://www.proshkolu.ru - Uatepaer — noptan Prolllkomy.ru
http://www.it-n.ru/ - [Toptan «CeTb TBOPUECKUX YUUTETCII»

http://pedsovet.org - [loptan «Ilencoset.opr»

www.teleschool.ru — Tenemkona

www.en.edu.ru - EcTecTBeHHOHay4YHBII 00pa30BaTEIbHBIN MOPTAI
www.ict.edu.ru - UHpopMaIimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
00pa3oBaHUU

www.valeo.edu.ru - 310poBbe 1 0OpazoBaHUE

http://adventure.hut.ru/general/ - Mup nyremectBuii u npukirodeHui. [Inanera
3emuist

http://nature.ok.ru/ - Penkue u nucuesaromiue >kuBoTHbie Poccun
www.floranimal.ru — caliT 0 )KUBOTHBIX U PACTCHHSIX

WWW.CErm.ru — HEHTP pa3BUTHUSI MOJIOJIEKU (KOHKYpPChl OMy, Kornocok)
http://www.virtulab.net/ - BupTyaspHbie 1a00paTOpHBIE paOOTHI
http://iklass.home-edu.ru — mucTanMOHHOE OOyUECHHUE.
http://bioword.narod.ru/S1.htm — buonornueckuii cnoBaps online
http://flofa.org.ua/index.htm - DH1UKIIONIE NS SITOBUTHIX )KUBOTHBIX U PACTEHUMN
http://www.elementy.ru/trefil/ - [Ipupona nayku. 200 3aKOHOB MUPO3/TaHUS
http://www.krugosvet.ru/taxonomy/term/15 - unuknoneaus «Kpyrocser»
http://aldebaran.ru/ - anekTpoHHas 6MOIUOTEKA KHUT «AJbe0apany



http://bio.1september.ru/ — DnekTponHas Bepcus razersl «Jluteparypa». Cairt
JUISL yYuTelen «5 ujty Ha ypok JIurepaTypbD

http://bio.1september.ru/index.php - DnexkTpoHHas BepcHs Ta3eThl « bruonorusy.
Caiit mys yuutenent «5 uny Ha ypok OMOTOTUM
http://college.ru/pedagogam/index.html - [Topran College.ru

www.Ucheba.com/ — O6pa3oBarenbHblil mopTall «Yueda»: «YpoKu»
(www.uroki.ru), «Metonuku» (www.metodiki.ru), «ITocobus» (Www.posobie.ru)
www.uroki.net/docrus.htm/ — Caiit «Uroki.net».
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