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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHWOJOTHH TEOPETHUYECKYIO OCHOBY IS
OTIPEJICICHHS] TOAXO00B K (OPMUPOBAHUIO COJCPKAHUS Y4EOHOTO TMpeaMeTa
«buosiorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHuss PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CoJepKaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00IIUX IENSIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmero o6pazoBanus B Poccuiickoit depeparuu, a TakkKe IMOJOXKEHUS O
cnenuuke OMOIOrUH, €€ 3HAYCHUH B MO3HAHUU >KHUBOUW MPUPOABI U 0OECIICUCHUH
CYIIIECTBOBAaHMSI YesioBeueckoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ompe/iesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no 6uosoruu Aa€T NpeAcTaBICHUE O LEAX, 00 00IIel cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeameta «buosorus», onpenenser 00s13aTeIbHOE MPEIMETHOE COIEPKAHUE, ETO
CTPYKTYpY, paclpefeieHue 1o pazjieliaM U TeMaM, PEKOMEHIYEeMYIO
MOCJIE0BATEILHOCTh U3YUYCHUSI YUYEOHOTO MaTepuaia ¢ YUYETOM MEXKIPEIMETHBIX
Y BHYTPUINPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

B nporpamme 1m0 OHONOTMM TaKKe YUYUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIbHON
JeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaloIMXCSd MO OCBOCHMIO COJEpIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peain30BaH
INPUHIMI TMPEEMCTBEHHOCTM B H3y4Y€HUU Ouoioruu, Omaromaps d4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTHUE 3HAHUMU, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PECHHS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHUS, PEICTABICHUN O 3I0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHUEM K OKpY>Kalollled MNpHUpPOIHON cpeje.
[TosTOoMy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHUH JKUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yIEJIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM JUIsl PEIICHUS TPUKIIATHBIX 3a/1a4, B
TOM YHClie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YEJIOBEKA, MEINKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
11eJIECO00Pa3HOTO TOBEACHUS B OKpYXKAlOUIeH NPHUPOJAHON Cpene, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOM AESATENbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX MU
MCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHHE BHUMAHUSI K MPUKJIATHON HANIPaBICHHOCTH
yuyeOHoro npenMera «buosorus» NpoJUKTOBAaHO HEOOXOJUMOCTBIO OOecreyeHus
YCIIOBUM JUIsl pEUIEHUS] OJJHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3zoBaHus, KoTopass mpeanonaraeT GOpMHUPOBaHHE Y  OOyYAIOIIMXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O0 MHPA.

buonorus Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHMsS 3aHUMAET BAXKHOE
Mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAYyYHOW KapTHHE MHUpaA, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, &
OTJINYMTENIBHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allMM W DBOJIIOLNH, CO3MAET
YCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(GyHKIHMOHATIBLHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30MacHoro odpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K dKUBOU MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TaKkKe JUIsl PEIICHUsS BOCIIUTATENIbHBIX 1
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA,  COLHUAIM3ALNN
oOyuatouxcs. M3yuenue 6uonorun odecnedynBaeT yciaoBUs A (HOpMHUpPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTErpalii OWOJOTMYECKUX 3HAHUU C
MPEICTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. Ha3BaHHBIE TMOJOXKEHUS O NpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJi ONPENCJICHHS MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUs, MPEACTaBICHHOr0 B Iporpamme Io
OHOJIOTUH.

Ot60p coxaepxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULIMH KyJIbTypocOOOpa3HOro MOJIX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHWUSA M YMEHMs, 3HaYUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKaroleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTHUECKOM JesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWN
3aHUMAIOT 3JIEMEHTBI COJIEPIKAHUS, KOTOPBIE CIIyKaT OCHOBOM AJisi (pOpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa3oBaHMS.

CTpykTypupoBaHHE COJEpKaHUS ydyeOHOro MaTepuana B IPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM TMPUOPUTETHOTO 3HAYECHUS 3HAHUM 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTIEHBI CIIEIYIOIINE COJEpKATEIbHbIE JIMHUU: «bHUONOrHs Kak Hayka. MeTonabl
HayyHOro mo3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOT000Opa3ne OpPraHuYecKOro MUpay,
«OBOJIOLMS KUBOU NPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

[enr uzyuenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCHCTBUH B OTHONIICHHH OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CISAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOMIMMHCS CHCTEMBl 3HAHUM O OWMOJOTHYECKUX TEOPHSIX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, COYKAIIUX OCHOBOM
U1t OPMUPOBAHUST TIPEJICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHHU3allMH, BBIAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe Yy OOy4YArOUIMXCS MO3HABATENBHBIX, MHTEIUICKTYAJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy OOy4arolmuxcs O0Olel KyJbTypbl, (PYHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW M OIBITA, MOJIYYEHHBIX MPH
H3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y OOydYaromMXCs YMEHHH WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHMS YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHUCCKHUX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAHUE IIEHHOCTH OWOJOTMYECKUX 3HAHWUM JJII TIOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHWW U YMEHHUI B TIOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHUIO K OKPY’KAIOIIEHN cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME MW COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpeagnero obmero oOpa3zoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTEIIbHBIM yUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHON 001acTh « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHIY.

J{nst u3ydenus: 6uosoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoaUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henenio), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBA3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metozpl o3HaHUs KUBOM NPUPOJILI (HAOIIOICHHE, SKCIIEPUMEHT, OMKUCaHUE,
U3MepeHue, KilacCupUKalus, MOJACTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NIpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHHE pa3IWYHBIX METOJOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kusbie cuctemsbl (OMOCHCTEMBI) KaK MpeaMeT u3yueHust onosorun. Otinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa 6MocHCTEM U WX pazHooOpasue. YPOBHU OpTraHU3aAIuU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€0IeHOTUYECKU ), OMOC(EpHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxembl: « OCHOBHBIC TMPU3HAKU KU3HUY, «YPOBHU OpPTraHU3AIUU
YKWBOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KJIETKU. XHUMHUYECKUE BJIEMEHTBhI. MAaKPOIJIEMEHTBHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MuUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOALI M MHUHEPAJbHBIX BEIIECTB B KieTke. [logmepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~OCJIKOBOW MOJEKynbl (TIEpBUYHASI, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBoWcTBa OenkoB. buonormueckue
GbyHKIIUU OCITKOB.

depmeHTHI — Onoorndeckue karanuzaropsl. CTpoeHue pepMeHTa: aKTHBHBIN
neHTp, cyoctpatHas cnenududHocTh. Kodepmentsl. Butammuspl. Otauums
(GbepMEeHTOB OT HEOPraHUYECKUX KAaTalu3aTOPOB.



YraeBoasl: MOHOcaxapuabl  (IJIOKo3a, pubo3a ©  JIe30KCcUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) M MoJiMcaxapulbl (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTI€BOIOB.

Jlunuael:  Tpurnuuepuabl, Gochonunuabl, crepouasl. [uapoduabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie xucmorel: JIHK wu PHK. Hykneormaer — moHOMEpSI
HykienHOBbIX KucnoT. Ctpoenne u Qpynkuuu JHK. Ctpoenne u ¢pynkmuun PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIHIH.

[{utonorus — Hayka o kjeTke. Kiletounas Teopus — npuMep B3auMOJICHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krerka kak nemocTHas >kuBasi cucteMa. O01Me Npu3HaKky KIETOK: 3aMKHYTas
HapyxHast memOpaHa, moiekynsl JIHK kak renermueckuii ammapar, cucrema
cCUHTEe3a Oenka.

Tunsl KJIETOK: dyKapuOTHYecKas U MpokapuoTuueckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIMYMUSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa 1 pyHkuuu. [{utomnnasma u eé
opranoujipl. OnHoMmemOpannbie opranounbl kietku: OIIC, ammapar [Nonbxku,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM W TutacTua. Bunel mmactun. HememOpanHbie
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIETOYHBIA UEHTP, IEHTPUOJHU, PECHUYKH,
KryTUKU. DYHKIMKM OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynsatopHeiil HeHTp kieTku. CTpoeHue sapa: siaepHas 000JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

[unarpammer:  «PacrpenesnieHne XMMHYECKUMX DJIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmuubl u cxembl: «llepuoanueckas TabnMIla XUMHUYECKUX HIIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucinotsl. JJHK», «Ctpoenue MoseKybl
AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOeHHE >KMBOTHOM KIETKW»,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKu», « Y IeBOAb, «JIMnuas».



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE JJIsi MPOBEACHHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHbie U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaqIUTUYECKONM aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydeHue CTpPOCHHS KIETOK PACTEHUH,
JKUBOTHBIX U OaKTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpenaparax U HUxX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WK MeTaboJu3M. ACCUMUIIALIUS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HDHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poibs dhepmeHToB B
oOMeHEe BeIleCTB U MPEBPAICHUN SHEPTUU B KIIETKE.

®orocunte3. CBeroBas U TeMHOBas (a3pl (orocuHTe3a. Peaknuun
dbotocunteza. dhPpexTuBHOCTh PoTOCHHTE3a. 3HAUCHUE (OTOCUHTE3A IS JKU3HU
Ha 3emsie. BiausiHue ycnoBuii cpeqsl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIMICHUS €T0
MPOJAYKTUBHOCTH Y KYJTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3Upyloume OakTepun. 3HAaUeHUEe XEeMOCHHTE3a s
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PacierneHue BemecTB, BBbIJIECICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl HHEPreTUYECKOro OOMeHa.
['muxonu3. Bpoxkenne u ero Bujabl. KuciopoaHoe OKHCICHHE, WU KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakumm wMarpuunoro cuHTe3a. I'eHetmueckas wuHbopmarms u JHK.
Peanuzanmsi renetudeckoit mHpopmanuu B KieTke. ['€HETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHciasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubocom B
OounocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpYyChl. MicTtopus otkpsitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpUIIIIMS, peBepTaza W uHTerpasza.  lIpodwunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.



Tabmuubl 1 cxembl: «Tunsl nuranusy, «Metabonuzm», «MUTOXOHAPHUAN,
«OHepreTnyeckuii ooOmMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xu3HeHHbIN nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

OobopynoBanue: Mozaenu-ammukanuu «Y npoenne JIHK w Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojeb cTpykTypsl JTHK.

Tema 5. Pa3MHO:KeHNEe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KierouHnblii 1UKI, WIA KU3HEHHBbIM UK KieTku. WHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTPUUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHIBI.
[{utonornuyeckue OCHOBBI PA3MHOKEHHUS W  MHAUBUIYAIbHOTO  PAa3BUTHUS
OpPraHu3MOB.

Henenne knetkn — Muto3. Craguu muto3a. IIpoueccsl, mpoucxonsmye Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKnid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHHUSI OpPraHU3MOB: OEcrojoe U MosoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragumn meiiosa. IIpoieccel, mpoucxodsume Ha CTaausaX Meno3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. bHOJIOrMYECKHMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mporecc 00pa30BaHMs TMOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sIMYHUKU. OO0pa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (ClepMaro30oui, SHLEKIETKAa) — CIEepMaTOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pas3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisuusi, opraHorere3. IloctamOpuonanbHOe paszButue. Tumbl
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpPOJICTBA.

Poct n pa3Butme pacteHuil. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiel U cxembl: «®DOpMbI Pa3MHOXKEHHUSI OpPraHU3MOBY», «JIBOWHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUN», «BereratmBHoe pa3MHOKEHUE



pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOEHUE TOJIOBBIX KIETOK,
«Ctpoenue xpomocombl», «Kierounsiii uukmy, «Pemmukamus JHK», «Murtos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30u1bl
MJICKOITATAIOWIETO», «SHIeKIIeTKa MieKonuTarmeroy, «Kapuoknnes B KieTkax
KOpeIlIKa JIyKa», MAarHuTHAas MOJENb-alllUINKanus «/lenenue KiIeTkm», MoIeib
JTHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomenue MuTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGopatopHas pabdota Ne 4. «3yueHue CTpOEHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENApATAX».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTuky. Mcropus passutus reHeTuku. Poib nuronoruu
¥ 3MOpUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. BKiaa pOCCHMCKUX M 3apyOeKHBIX
YU4E€HBIX B pa3BUTHUE TE€HETUKU. MeToAbl TEeHETHKH (TMOPHI0IOTrHYECKUH,
LUTOT€HETUYECKUM, MOJEKYJSIPHO-TEHETHUECKUi1). (OCHOBHBIE TI'€HETHYECKUE
NOHATHS. ['eHeTnUecKas CUMBOJIMKA, UCIIOIb3yEeMasi B CXEMaX CKPEIMBAHUMN.

3aKOHOMEpPHOCTH HacCJEeA0BaHUs NPU3HAKOB, yCTaHOBIEHHbIE . Mennenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi TUOpHUIOB TEPBOTO
nokoneHusd. llpaBuno goMuHMpOBaHMS. 3aKOH pPACIUCIUIEHHUS IPU3HAKOB.
I'unore3a yncrorel ramet. [IoHOE M HEMOITHOE TOMUHUPOBAHUE.

JurubpugHoe  cKkpemMBaHHE. 3aKOH  HE3aBUCHMOIO  HAclIeJOBaHMS
npu3HakoB.  LluToreHernueckue - OCHOBbI ~ JUTHOPUIHOTO  CKpEIIMBAHUSI.
AHanm3upyromee cKkpeuBanue. Mcnoap30Banne aHAIM3UPYIOLIETO CKPEIBaHUs
JUISL OIIPEICJIEHUs] TEHOTHUIa 0COOU.

CuerieHHoe  HacleqoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLEIJICHHOMY HAacCJIEJOBAaHUIO T€HOB. HapylleHne CuerieHns: TeHOB B pe3ysbTaTe
KPOCCHHIOBEpA.

XpoOMOCOMHasl TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

['enernka mosa. XpoMOCOMHOE ONpEIEIeHUE IMoyia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMoramernsle M rereporameTHeie opraHu3mbl. Hacnegoanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOIU(PUKAIIMOHHON U3MEHUYUBOCTH. BapralinoHHbIN psSa ¥ BapuallMOHHAsT KpUBasl.
Hopma peakumm npusnaka. KoimuecTBEHHBIE M KayeCTBEHHBIE NPU3HAKKM M HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wiau TreHOTUNMYECKas, M3MEHUMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 U TOJIOBOWM TMpolecc — OCHOBa KOMOWHATHBHOU



U3MEHUYMBOCTU. MyTalmoHHasi u3BMeHUYUBOCTh. Kiaccudukaiusi MmyTaiuii: TeHHbIE,
XpOMOCOMHbBIE, FTeHOMHBIE. YacToTa u MpU4MHbI MyTaluid. MyTtareHHbie (PaKTOpPHI.
3aKOH TOMOJIOTMYECKHUX PSAIOB B HacieAcTBeHHOW n3MeHunBoctd H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKHU
YeJIOBeKa: TCHECATOTHICCKNM, OJIM3HEIOBBIN, IINTOTCHETUICCKUM, OMOXUMUYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpeMeHHOe ONpENICIICHNE TE€HOTHIIA:
ITIOJTHOTEHOMHOE€ CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00jieBaHUsl 4YEJIOBEKAa: TEHHBbIE OOJE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEepacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne u TreHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUMIIBL
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOEe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULIMHCKON
TEHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpersl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmupt u cxembl:  «MOHOTMOPUIHOE  CKpEUIMBAHUE U €r0
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHMSI M €ro LHUTOr€HETHYECKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIUBaHUEY,
«uTomorunyeckue OCHOBBI  JUTHOPHUIHOTO CKPELUBAHUAY, «Meiiosy,
«B3auMoznencTBue  aleNbHBIX T'€HOB», «l'€eHeTHMdeckne KapThl PpPACTEHUU,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HAacjedOBaHUs,
CUEIJIEHHOTO0 ¢ TmosoM», «KapuoTumbl YeloBeKa U KUBOTHBIX», «BuJbl
U3MEHUYHMBOCTHY», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTbY.

O6opynoBanue: MoJeIU-anmuIuKauu «MOHOTUOPUIHOE CKPEIIUBAHUE,
«Hemonmunoe momuHupoBanuey, «Jlurubpumnoe ckpemmBaHuey, «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompenapaT «Jlpo3odumma»y (Hopma, MyTanuu
(GhopMBI KPBUIBEB U OKPACKH Tea), repobapuil «I'opox moceBHOW.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ysnbTaToB MOHOTUOPHUIAHOTO W
JUTHOPUTHOTO CKPEIIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPEapaTax».

JlaGoparopnas padota Ne 6. «3yueHue MoaupUKaIMOHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 PsJia U BApUALIMOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTamuil y Ipo30(Quiibl Ha TOTOBBIX
MHKPOIIPENapaTaxy.

[Ipaktueckas pabora Ne 2. «CocraBieHne W aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka M MOPOLECC. 3apOKAECHUE CEJIEKUUU U JIOMECTHKALIMS.
Yuenne H. . BaBunoBa o0 1eHTpax NPOUCXOXKIAEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIEHHUSI AOMAIIHUX XUBOTHBIX. CopT,
MOpoJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI celleKIMU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OlEHKa 3KcTepbepa. bim3kopoacTBEeHHOE
CKpemuBanue — WHOpuAMHr. Yucras nuHusA. CKpelMBaHWE YHCTHIX JIMHUH.
['eteposuc, wnu rubpunHas cuia. HepoacTBeHHOE CKpelluBaHUEe — ayTOpPUIUHT.
Otpanéunas rtulOpuausanus u €€ ycnexu. VCKycCTBeHHBbIM MyTareHes U
MOJYYEHHE TOJUIUIONJIOB. JIOCTMKEHHSI CENEKIMU PACTECHHM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHONOrMs Kak OTpacib MPOU3BOJACTBA. |'€HHAs WHKEHEpHUsA. OTaIlbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kierounas
uHxkeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojiornyeckue W 3tudyeckue  npoodinembl. MO  —  reHeTuyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanuu:

[Toptpersr: H. . BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. @.
NBaHOB.

Tabmuupl 1 cxembl: kapta «lleHTphl NPOUCXOXKACHUS W MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «Ilopoapl roMamHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacrenumiiy, «Otnanénnas ruopuauzanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnounus», «OO0bekTh OMoOTexHONOTHH», «KileTouHble KyIbTYpPHI U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MeEpEeHOC TEHOB, XPOMOCOM).

O6opynoBaHKe: MYJISIKH TIJI0JI0B M KOPHEIJIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035MCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHKEHUSI CEJIEKIUU PACTeHH U
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIIOLIMOHHAA OHOJIOTHS.

[IpennochuUIKu BO3HUKHOBEHMSI HBOJIOIMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouosoruu. BnusiHue SBOIOIMOHHOW TEOPHUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.



CBugerenscTBa H3BOMOUMH. [laneoHTONmornueckue: MOCIEI0BATEIBHOCTD
MOSIBJICHUST BHUJOB B MaJICOHTOJIOTMYECKON JIETOMHMCH, MEPEXOIHBIE (DOPMBIL.
buoreorpadudeckue: cxoacTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M pa3uyus SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHBIE,
pPYJIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OBomonnoHHas teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI HBOJIONUU BHUAOB 1o JlapBuHY (HM30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEONpeeiEHHAasT W3MEHUYHBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBosionnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkpossosrorus. [lomymnsnus kak eMHUIA BUAA U SBOIIOLNN.

JIBrkymue cuiibl ((pakTopbl) HBOJIIOIMU BUIIOB B Mpupojae. MyTallmOHHBIH
npoluecc U KOMOWHATHBHAas W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI U JIpeud
reHOB. M30Js1us 1 MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBisitomuid  (aktop sBomtonuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHM3MOB KakK pPe3ysbTar 3Bodtouuu. [Ipumepsl
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALMH.

Bun wu BumooOpazoBanme. Kpurepum Bupma. OcHOBHblE  (OpPMBI
BU1I000pa30BaHus: reorpaduyueckoe, IKOJIOTrHIeCcKoe.

Makpossomonust.  Dopmbl  sBomOIMM:  GUIETUYECKAs, JUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHue oT Hecneuuaau3upoBaHHBIX NpenakoB. lIporpeccupyromnias
crenuanu3anus. AIanTUBHAS panalysl.

JdeMoHCcTpaum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuos.

Tabnuubl n cxeMmbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emMJie», «3apobIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbOBI 32
cyiecTBoBanne», «EctecTBeHHbIil 0TOOP», «MHOTrO0Opa3nue COpTOB pacTEHUN»,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Jlonynsauumy»,  «MyranuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Uaumoamantaumu», «OO0mas aereHepauus,
«/IBmkymne cunbl dBofonun», «Kapra-cxema wapuipyra nytemectBus Y.
Hapsuna», «bopbba 3a cymectBoBaHue», «IIpnucrmocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE.

OO6opyioBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIOMOB U CceMsiH, Kosuiekiusi «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN Y



KUBOTHBIX», MOJielib «OCHOBHbIC HANPABICHHS SBOJIOLUNY», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX.

buoreorpaduyeckas kapra Mwupa, KOUIEKIUsA «DOpPMBI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», Monenb ammmkanus «llepekpéct
XpOMOCOM», BJaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpernapat «Jlpo3odunay (Hopma, MyTamuu (GOpMBI KPBUILEB U
OKpPACKH TeNa).

JlaGopaTopHble U NpakTUYecKue padoThbl:

JlabopatopHas padota Ne 1. «CpaBHeHHE BHUIOB IO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlaGoparopHas pabota Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble MPEACTABICHUS O 3apOXKICHUM KW3HU. HaydHble Tumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcHepMmus. XHUMHUYEcKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHWYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKON 3BOMIOIMU. HauanbHbie 3Tans
ouonornyeckor sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
dopMHUpoBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hn Ha 3emie mo spaMm u nepuoaaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa u €€ MNepuojabl: MNaJCOr€HOBBIA, HEOTCHOBBIMH,
AHTPOITOTrE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKUX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y paCTCHHA |
KUBOTHBIX. [TosiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHUpa KakK OTpaKeHue HSBOMONUU. (OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

DBoJIIOIMSA YelloBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue mpeacTaBiIeHU O
MPOUCXOXKJICHUHM YelloBeKa. MeToabl u3ydeHuss anTpornoreHe3a. (CxojcTtBa u
pa3auyus 4eJIOBEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxymue  cuibl  ((hakTopsl) AHTPOTIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIUI TPya, MBIIILICHHE, PEYb.

OCHOBHbBIE CTaIMM U BETBU ABOJIOLMM YEJIOBEKA: aBCTpaIONUTEKH, YemoBek
yMenbii, YenoBek NpsaMoOXomdmui, YenoBeK HeEaHAEpPTalbCKUuK, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.



UYenoseueckre  packl. OcHOBHble  OOJbIIME  pachl:  €BPOIECOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS]),  MOHTOJOUIHAsS
(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTaBHUTENCH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIWHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubr 1 cxembl: «Bo3uukHoBeHue ColiHEUHOUW cucTeMbl», «Pa3BuTne
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas — KJIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MecCTa NaJEOHTOJOTMYECKMX  HAaxXOJIOK  IPEIKOB
COBPEMEHHOI'0 YeJIOBEKa», «JlpeBHenmme ronaw», «/pesHue moam», «llepseie
COBPEMEHHBIE JII0N», «HenoBedecKue pacs».

O6opynoBaHue: mysku - «IIpoucxoxkaeHue — 4denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIIECNKU WJIIU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEKa (KAMHHM-YOMIEPHI,
pyOmiia, ckpebna), TreoXpoHOJoruyeckas TaOnuIa, KOJUICKIUsI «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[TpakTuueckast pabora Ne 1. «M3yueHune nckomaeMbIX OCTATKOB PacTEHUU U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcust «DBOJIIOIMSA OPraHUYeCcKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WM KpAaeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3a/1a4yd U Pa3fesibl 3KOJOTUHA. MeTO bl 3KOJOTMYECKUX
UCCJIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHUs OPraHW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckre Qakropsl. Krnaccubukamuss 5KoJI0THMYECKUX  (HaKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTPOIOTeHHble. JlelcTBHE HSKOJIOTHMUECKUX
(baKkTOpOB Ha OPTAHU3MBI.

AlGuoTndeckue (paxTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenusi  OpraHM3MOB K  JICWCTBUIO  aOMOTUYECKHX  (DAKTOpOB.
buonornyeckue puTMsl.

buotnueckue daxkTopsl. Buasl OMOTHYECKUX B3aMMOICHCTBUI: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHre OMOTHMYECKHMX B3aUMOJECUCTBUI Jig CYLIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.



DKOJIOTUUECKHE XAPAKTEPUCTUKH Tmomyiasinuud. (OCHOBHbIE TMOKa3aTenu
MOMYJISIIIANA: YHUCIIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuKa 9UCIEHHOCTH TOMYJISIIIUHN B €€ PETYIISAIH.

JdeMoHCTpanuu:

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

Tabmuubr u cxembl: kapta «lIpupomnrpie 30HBI 3emum», «Cpeasl 0OUTaHUS
opranu3MoBy, «®Dotonepuonauzm», «llomymsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJIAnA UHPY30puu-TyPenbkny», «llnumeBpie enm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BausiHue cBera Ha POCT U PA3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padota Ne 2. «I1oacy€T MIOTHOCTH MOMYJISAIUN Pa3HBIX BUIOB
pacTeHUN.

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTtBO Opranu3sMoB — OuoueHo3. CTpykTypbl OuOLEHO3a: BUIOBa,
MpPOCTpaHCTBEHHAasA, Tpoduueckas (muiieBas). Bunpbl-momunantel. CBsi3u B
ouoneHose.

Dxoyornueckue cucrembl (dkocuctemsbl). lloHstue 00 »sKocucTeMe U
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIICHTHI,
KOHCYMEHTHI, penyleHThl. KpyroBOpOoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBI. [luieBble 1€ W CETH.
OcCHOBHBIE TIOKa3aTeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHSA. DKOJOTHYECKHE
nupamMubl: MPOAYKUHUH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOWYHMBOCTD, cCaMOpeTysnusi, pazsutue. CyKieccus.

[TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U PeK. DKOcHCTeMa XBOHHOTO
WJIM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop ycToMuMBOCTH »dKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uochepe. ['panuiipi, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Ouocdepsl Kak
rno0anpHON JKOocHCTeMBbl. [[MHamuueckoe paBHOBecHMEe H OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriaepoaa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B Ouocdepe 3emiii. AHTPONOreHHbIe U3MEHEHUs B ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.



CocyuiecTBoBaHME IPUPO/IBI U yesnoBedecTBa. CoxpaHeHue 0uopa3sHooOpasus
KaK OCHOBa YyCTOMuUMBOCTH Ouocdepbl. OCHOBa palMOHANIBHOTO YIPABICHHUS
IPUPOAHBIMHU PECYPCAMHU U UX HCIONb30BaHUE. JlOCTHKEHUsT OMOJIOTUN U OXpaHa
IIPUPOABI.

JleMoHCcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpr u cxemsl: «llumeBbie nenu», «bUOLIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanus», «IKOJOTHYECKAS MUPAMHIAY,
«buocpepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « IKOCHCTEMA
XBOMHOro jeca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa NOPUPOAY», «BaxHeWmMne HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BaxkHe#IIas coCTaBisrOILIAs
ouocoeps», «Pakropbl Aerpaganuu nousy, «llapaukossiil 3pdexT», «DakTopbl
PaIMOAaKTUBHOTO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouochepb»,
«Pacnipoctpanenune ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsn»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpPOAE».

OObopynoBanue: Mojenb-anmuMkanus «Tunuuneie OUOLEHO3bD», repOapuit
«PacturenbHble coobmiecTBa», Komiekunn «buonenos», «Bpeaurenn BaxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM SKOJOTMYECKUM TpYIINaM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXPAHSIEMBIX BHJIOB
pPaCTEHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMDLI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COOQO, ycraHaBiuBarOTCA TpeOOBaHUS K pe3yjibTaTam
OCBOGHHs  OOy4aloIIMMHUCS TNpPOrpaMM CpeAaHero oOumiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeameTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHNE OOYyYarOIMMUCS POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HAJIM4YUe MOTHBAIMM K OOyYEeHHIO OHOJIOTHH,
I[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHMX YOEXICHUM JIMYHOCTH HAa OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHOJOTHYECKOTO
3HaHUsS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIIUMUA CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LICIIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS Mpeamera «bHuojorus» J0CTUTaroTCs B
€UHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHHUS, CAMOBOCIUTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TO3UIMH JIMYHOCTHU, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIECHUS K KYJbTYPHOMY HACJICAUI0 U
TPAAUIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, npupoae U
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPECHHUE KU3HECHHOTO
OTBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITMH 00YJAIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHa M MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIBbHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIMIEHNN y4eOHBIX W TMO3HABATEIBHBIX 3a/1ad, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TMO3UIMIO 1O OTHONICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B MPOLIECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKONM UJIEHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHou, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpy, HMPOIUIOE M HACTOSLIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIECIUIO U MAMSATHUKAM MPUPO/IBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUUCKUX YUE€HBIX B CTAaHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POJIUTENSIM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHUS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHAIBHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIbI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAQXEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;



5) ¢usnyeckoro BocHUTAHMS, (POPMHUPOBAHUA KYJILTYPHI 310POBbSI H
IMOIMOHAJILHOTO 0JIarONOJIyYns:

NOHMMaHHWE M peanu3alys 3J0pOBOr0 M 0e30macHoro obpasza >KU3HH
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUll U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Quanyeckas
AKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHWE [IEHHOCTH TMPaBWI HWHIUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHHME TIOCIEJCTBUNA U HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTEPCTBa, TPYAOI00HE;

FOTOBHOCTh K AKTHUBHOM [EATEIIBHOCTH TEXHOJIOTUYECKOW M COIMAJIbHOMN
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSTH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3audHbIM cepaM MpoPecCHOHAIBHON NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 11€7eco00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHNS;

MOBBIIIIEHWE YPOBHSA DKOJOTMYECKOM KYJIBTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH UX BO3MOXHBIX TOCJIEACTBUN  JIJIst
OKPY’KAIOIIEU CPEBI;

OCO3HaHHE TI00aTBLHOTO XapaKTepa JKOJOTHYECKUX MPOoOIeM W MyTed ux
peuieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh NPHUOOpETaeMble MNpPU U3YYEHUH OHOJIOTHH
3HaHUS W YyMEHUS TPU pEHICHUU TMPOoOJEM, CBSI3aHHBIX C pPaIlMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOICHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OrOoCchephl);

AKTUBHOE HENPUATHE JEWCTBUM, MPUHOCAIIMX BpPEH  OKPYXKAKOLIEH
NPUPOAHON Cpejie, YMEHHE MPOrHO3UMPOBATH HEOJArONpUSITHBIE 3KOJIOTHMYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4yue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUICHUS, IKOJOTUUECKON KYJIbTYpHI,
onbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHMKATUBHON M COLUAIBHOU



MPaKTUKE, TOTOBHOCTH K y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOM KYJBTYpPhl KaK CpElICTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUSI MUDA;

NOHUMaHuE chelupuK OUOJIOTUM KaK HAayKH, OCO3HaHUs €€ poJid B
bopMHpPOBaHUN PALMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY)KalollleM MHUpE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOl1lecTBa, B TMO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJII COBPEMEHHOM IMBUIM3AIUU:
oOecrieyeHus: HOBOT'O YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYEHHH OHOJOTUYECKUX 3HAHUW B LEIAX
MOBBIINIEHUs  OOIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHON T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOi
IPY U3y4EeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTA METOJO0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4yaeMble 3HaHUS [UJIS aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOASANIMX B HEM HM3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKJIFOUCHHMsS] HAa OCHOBE HAy4yHBIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE I[ICHHOCTHM HAYYHOW MESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIEA0BATEIbCKYIO AESTEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh W CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMM MO OHOJIOTHM B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOEHUs y4deOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YYaIOIIUXCS



MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHayYHbIE MOHSATHUS, OTpaKaroLUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
cUCTEMa, Hay4yHbIM (akT, NPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOOJIeHHe,  HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
YHUBEpCAIbHBIC Y4YeOHBIC JeWcTBHS (TI03HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyyarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEPCAJIbHbIE y4yeOHbIE JICHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yNbTaTbl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOLIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOATENBbHO  (OPMYJIMPOBaTh M aKTyaJIU3UpOBaThb  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, cuHTE3a, CpPaBHEHMUS, KiIacCU(pUKaIMU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBAThH
CBSI3M C IPYTUMH MOHATUSAMH );

ONPENENATh LENN JEATEIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C NOCTABICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUS 1711 0ObSICHEHUS (DAaKTOB M SIBJICHUI
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHUECKHUE pacCyKIeHUs (MHIAYKTUBHbBIE, JEAyKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMaTpPUBAEMBbIX
SIBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHSTh CXEMHO-MOJIEJIbHbIE CpelcTBa TUTSE MPEICTABICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIAH PEIIEHUS MPOOJeMbl C Y4ETOM aHaIM3a MMEOUIUXCS
MaTepHalbHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LESM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH Pa00OTy B YCIOBUSAX PEATILHOIO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 06a30BbIe HCCJIe0BATEIbCKHE IeCTBHUS:



BJIAJIE€Th HaBbIKAMU YUEOHO-UCCIIEI0BATENBCKON U MPOEKTHOMN JNeATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BBl JIEITEILHOCTH 10 TOJYYEHUIO HOBOTO
3HaHWS, €ro HWHTEePIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4E€OHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

(dbopMUpPOBaTh HAYUHBIN THUIl MBIILUICHUS, BIAJETh HAYYHOU TEPMHUHOIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOJAMMU;

CTaBUTh W (QOpMyJIHpOBaTH COOCTBEHHbIE 3a7aud B 00pa3oBaTENbHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHHs, HaXOJAUTh apryMEHThl HJisl J10Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PpCIICHUS 3aJa4ydl  PE3yJbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LIEJCHANPABICHHBIN IMOMCK IMEpPeHOoca CPelICTB U CHOCcO00B
JENCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh TMEPEHOCHUTH 3HAHMSI B TIO3HABATENBHYI0 M NPAKTHUECKYIO OOJacCTH
KHU3HECATSIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJICU, MpeEJiaraTh OPUTMHAIBHBIC TMOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHON JUTEparype, OMOJOTHMYECKHX CIIOBaApsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHETE), aHaIM3UpOBATH
WH(OPMAITUIO PA3TMYHBIX BUIO0B U (HOPM TIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHSATHh PA3IMYHBIE METOABI MIPU TIOUCKE U
otOope Omosornueckor MHGOPMAIMU, HEOOXOAMMOM ISl BBHITTOJIHEHHS YIeOHBIX
3aad;

npuoOpeTaTh OMBIT HCIIOIL30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpPATh  ONTUMAIBHYIO  (QopMy  MpeACTaBICHUS
ounosiornyeckor nHGpopmaruu (Cxembl, rpaduKy, JaarpaMMbl, TaOJIHIIbI, PUCYHKH

U JIpyroe);



UCIIOJIb30BaTh HAay4HBIA SI3bIK B KauecTBe CpeacTBa npu padoTte ¢
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTEeMaTUYeCKUe 3HAKW W CUMBOJBI, (OPMYJbI, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEICTBA
HarIsAHOCTH;

BIAJCTh  HaBBIKAMU  pACIO3HABaHUS W 3alUTHl  HWH(POpMAIUH,
nH(OPMAITMOHHONW 0€30MTaCHOCTH JIMYHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYUIIECTBJIATh KOMMYHHUKAIIMU BO BcexX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJlaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHLHO BBITIOJIHEHUS MpeasiaraeMomn
3a/1a4M, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3ULMNA JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOaibHBIE CpelCcTBa OOIEHUs, TOHUMATh 3HAUYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETh CMSATYaTh KOH(PJIUKTHI U BECTU IEPETOBOPHI;

BIAJCTh Pa3MYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUS, MOHUMATh
HaAMEpEHUSs IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HUCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

MOHMMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYaTbHOMN
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU yueOHOM 3a/1auH;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 YJIeHA KOJIJIEKTUBA;

NpUHUMATh 1EJIM  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JIOCTHKEHHUIO: COCTABJAThH IUIAH JIEHCTBUM,
pacnpenensaTbh pojid C Y4E€TOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOETO0 BKJIaJa W KaXJOr0 yYacTHUKA KOMAaHIbl B
OOIIUIA pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OIEHWBATh WJACH C TO3UIMA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPATETMUYECKOE TOBEJAECHUE B PA3JIMYHBIX
CUTYaIHsIX, TPOSBJISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anms:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSA I BBIABIEHUS MpoOJEM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEUCTBUAX U IMOCTYIIKAX MO OTHOIIEHUIO K JKUBOH IPHUPOJE,
CBOEMY 37I0POBBIO U 3710POBbIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYIIECTBIISTh MO3HABATENbHYIO JIEATEIBHOCTh, BBISBISATH
poOJIeMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIBHO ~ COCTaBJATh IUIAH pEUIeHHsT NpoOseMbl €  YYETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOUYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pElLICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (DOPMHUPOBAHUIO M MPOSIBICHUIO HIMPOKOH HSPYAHUIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCUTh KOPPEKTHUBHI B JIE€ATEIHHOCTH,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HaBbIKAMHU  [IO3HABATEIbHOW  peQEeKCUu  Kak  OCO3HaHMS
COBEpIIAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, WX pE3ylbTaTOB MU
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI pPeQUIEKCHM AJsi OLEHKH CUTYallld, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILIEHWBAaTh PUCKA M CBOCBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JAPYTrUX TpU aHAJIMW3€ pe3yJbTaToB
NeSITEIIbHOCTH;

3) npuHsTHE CeOs ¥ IPYTUX:

NPUHUMATH ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX IMpU aHajdu3e pe3yibTaToB
NeSITEIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA ONINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMH IPYTOro YeaoBeKa.

ITPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CEUpUUIECKUe 711 yueOHOTo penMeta «bromorus»
Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUIN MO OCBOECHUIO, HHTEPIIPETALIMU U



npeo0pa30BaHUI0 3HAHUM, BUABI JESATEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX y4E€OHBIX CUTYallUsX, a TAKKE B PEATbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuonorued. B mporpamme mnpenMeTHbIE
pe3yabTaThl MPEACTABICHBI 10 TOAaM O0yUEHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHHUSI yueOHOTo mpenmera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COAEpP)KaHUE OMOJOTMYECKHX TEPMHUHOB M IOHSATHM:
KU3Hb, KJETKa, OpPraHu3M, MeTa0oau3M (OOMEH BELIECTB U IPEBpaLICHHE
HHEPrUM), TOMEOCTa3 (CaMOperyslts), ypOBHEBas OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE H3laratb OHOJOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpaJibHas JIOrMa MOJIEKYJSIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenust (0 1meHTpax MHOrooOpasus H
MPOUCXOXKECHUS KyJIbTYpHbIX pacTteHuil H. 1. BaBuioBa), onpeaensiTh rpaHULIbI
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHUE BIAJIETh METOJAMH Hay4YHOTr'O MO3HAHUS B OMOJIOTUU: HAONIOJCHUE U
ONMCAHMUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHHWI, OpraHu3anus W IMpPOBEIACHUE
OMOJIOTMUECKOTO  AIKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BbISBICHHUE
3aBUCUMOCTH MEXJy HCCIEAYyEMbIMH BEIIMYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUH M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLUIECTBEHHBIE MMPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHW3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB M MPEBPALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 W 3JHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OILUIOZIOTBOPEHMS, PA3MHOXKEHMS, HWHAWBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTHh MOJYYeHHbIC 3HAHUS A1 OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
JKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKPY>KaIOIIUX JII0/IeH, COOIIOIEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPYKAIOIIeH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJIb30BAaHUS JOCTH)KCHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTU  JJI1  PalMOHAJIBLHOTO
IPUPOAOTIOIH30BAHNUS;



YMEHUE pelllaTh »JJIeMEHTapHble TEeHeTHYEeCKHEe 3aJayl Ha MOHO- H
TUTUOPUIHOE CKpEIMBAaHUE, CLEIMJICHHOE HacCJeI0BaHUE, COCTaBISATH CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MpeICKa3aHUsl HACJIeOBaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJHATh J1a0OpaTOpHbIE W TpakTUYecKue paboThl, cOOJ0IAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHUBAaTh W HWHTEPHPETUPOBATH HMHGPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KaHMS, BKJIIOYAIONIYIO T[ICEBJOHAYYHbIC 3HAHUA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEOBaHUII B OHOJIOTHUH,
MeUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOTO Tpenmera «buomnorus» ¢ 11
KJlacce OJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPAa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJEC POCCHUUCKUX H
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKA TSI PEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJICPKaHNE OMOIOTHICCKUX TEPMHUHOB W IOHATHN: BUI,
NOMyJSAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((aKTOPBI) SBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IEMH IUTaHWUsA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTUYECKHE Teopuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactsa K. M. bspa, depenoBaHusi TJIaBHBIX HAIPABICHUN U
nyteit spomoruu A. H. CesepuioBa, yuenusi o ouochepe B. WM. Bepnanackoro),
OTIPECIATh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHUE BJIaJICTh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOICHUE U
OTMCAHKE KUBBIX CHUCTEM, TPOIIECCOB W SIBICHHM, OpraHu3ais W MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXKIy HWCCICAYEMBbIMH BEJIMYMHAMHU, OOBSCHECHHUE IOJYYCHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBIJCISATh CYIIECTBEHHBIE TPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJALMA, TNPOAYLIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACJIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH



OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (DAKTOPOB HA OpraHU3MbI, MEpeHoca
BEIIECTB M IIOTOKA SHEPIHMM B SKOCHUCTEMAax, AHTPONOIE€HHBIX W3MEHEHHWH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSTH MOJyYeHHbIE 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHSA MPAKTUYECKUX PEUICHUN B ITOBCEIHEBHOMN
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIECH
NPUPOIAHON cpejie, MOHMMaHWE HEOOXOJMMOCTH MCIOJIb30BAaHUS JTOCTUKEHUMN
COBPEMEHHOU OMOJIOTUH ISl pAllUOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE PEeIIaTh AJIEMEHTapHble OMOJIOTMYECKUE 33J]aul, COCTABISATh CXEMbI
MepeHOca BEIIECTB U DHEPTUU B IKOCHUCTEMaxX (LIETH MUTaHUs);

YMEHME BBINOJHATh JAOOpPATOpHBIE M IpakTUYECKHe padoThl, COOJIIOIATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OLIEHUBaTh M HWHTEPHPETUPOBATH HHGPOPMAIIHIO
OMOJIOTMYECKOTO  COJEPKAHMsSI, BKIIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOW MH(OpMALIUK, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJIOOANbHBIE  HKOJIOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE M YCTHBIE COOOILEHUS,
00061m1ast 6MoJIOrHYecKyt0 UH(GOPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Konrpoabnsie  IIpakruyeckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 1 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
2 JKuBbIE CHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LHOK
p t https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edso0.ru/7f41c292
5 PasMHOXEHUE U UHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M N3MEHUYMBOCTh 3 15 bu6mmorexa [IOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
- Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuorexa [JOK
8 Pesepeiioe Bpen ! https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoabusie  IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
! BOFOLHOHAAS GHOTOTHS o L https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUME U Pa3BUTHE )KU3HU HA 9 05 bubnnoreka [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 Opranu3Mel 1 OKpYyKaromas cpeaa 5 1 https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
4 Coo0riecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmnoreka [IOK
P 2
> CICPBHOC Bpent https://m.eds0o.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. buonorus / [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue
/Ton pen. Ilaceunuka B.B., AkuronepHoe o61iecTBo «3narenbeTBo
«IIpocsemienue.

2. buomorus, 11 kmacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkiimonepHoe 00111eCTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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