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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
CYILIECTBOBAaHMSI 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, PpacopeleieHue 1o pa3iesaM W TeMaM, PEKOMEHIYyEeMYIO
MOCJIE0BATEILHOCTh U3YUYCHUSI YUYEOHOTO MaTepuaia ¢ YUYETOM MEXKIPEIMETHBIX
Y BHYTPUINPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

B nporpamme 1o OHONOTMM TaKKe YUYUTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ysbTaTaM
oOyuenusi B (OPMHPOBAHWM 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
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJIOTUUECKOTO MBIILICHHS, IPEICTABICHUI O 3J0pPOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHUEM K OKpYy)Karoled NPUPOAHOU cpene.
[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
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIAIHBIX 33a/1a4, B
TOM YHClie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YEJIOBEKA, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1eJIECO00Pa3HOTO TOBEACHUSI B OKpYXKAlolled NPUPOJAHON Cpele, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAaHUS K MPUKIIAJHON HAIIPaBIEHHOCTH
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 HW3MEHEHHUSM 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
KU3HH, SKOJIOTMYECKOTO0 MBIIIEHUS, IEHHOCTHOIO OTHOLIEHUS K )KUBOM MPUPOJE
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 Y  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 ONPENCJICHUS NOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp’KaHUs, MPEACTaBICHHOr0O B Iporpamme 1o
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 3JIEMEHTHI CO/IEPIKAHUS, KOTOPBIE CIIyKaT OCHOBOM it (pOpMHUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  TI'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
HBOJIIOIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«DBOJIOIMS KUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

[enr uzyuenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON



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 OTKPBITUSIX U COBPEMEHHBIX
HCCIICTIOBAHUSX 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
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OICHWBATH SBJICHUS OKPYIKAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW M OIBITA, MOJIYYEHHBIX MPH
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue y OOydYaromMXCs YMEHUM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOWU JEATEIBHOCTH YEOBEKa, Pa3BUTHHU
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHI;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHMS YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOT'O OTHOMIECHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHUM;

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

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHUI B TIOBCEHEBHOM KU3HU JIJIS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKaOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU .

B cucreme cpeagnero obmero oOpa3zoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yUEOHBIM TMPEIMETOM, BXOMASIINM B
COCTaB MpeaMeTHON 001acTh « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

J{nst u3ydenus: 6uosoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Heneno), B 11 kmacce — 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 (HOpPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metozpl o3HaHUs KUBOM NPUPOJILI (HAOIIOICHHE, SKCIIEPUMEHT, OMKUCaHUE,
U3MepeHue, KilacCUpUKalMs, MOJACTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [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.

Kusble cuctemsbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHust onosorun. Otinune
JKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

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 MoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIJETKU. XHUMHUYECKUE BJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
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
YeTBEPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonormueckue
GbyHKUIHUU OENKOB.

depmeHTHI — Onosiornueckue karanuzaropsl. CTpoeHue pepMeHTa: akTHBHBIN
1eHTp, cyocrpatHas cnenuduyaHocTh. Kodepmentsl. Burtamunbl. Otimuuns
(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
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUYCHHS KIETKH.

Krerka kak nemocTHas >kuBasi cucteMa. O01Me Npu3HaKky KIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a Oerka.

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 — KIJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, MX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBolicTBa 1 pyHkuuu. [{utomnasma u eé
opranousisl. OnHoMmemOpannbie opranounbl kietku: OIIC, ammapar [Monbmxku,
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,
KapHoIlUIa3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KJIETKE.

JdeMoHCcTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, 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 MOJIeKYJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosekysibl
AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHrEe pAaCTUTENBbHON KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD), «JIMIuasD.



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

JlaGopaTopHbie U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora No 1. «M3ydeHue KaTaJIUTUYECKONM AKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydeHue CTpPOCHHS KIETOK PACTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmapaTrax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOmeH BemecTB, WM META00IU3M. ACCUMIIISINS (TUTACTUYECKH OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Poibs hepmeHTOB B
oOMeHEe BeIleCTB U MPEBPAICHUN SHEPTUU B KIIETKE.

®orocunte3. CBeroBas U TeMHOBas (a3pl (orocuHTe3a. Peaknuun
dbotocunrteza. dpPexkTuBHOCTL PoTOcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJI JKU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqipl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €TI0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYyIolue OakTepry. 3HaYEHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTrueckuii oOMeH B KieTke. PaciiernsieHue BelecTB, BBIICICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTambl HJHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciopoaHoe OKHCIIEHUE, WU KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wMarpuunoro cuHTe3a. I'eHetmueckas wuHbopmanus u JHK.
Peanuzanusi reHetudeckoil mHPoOpManuu B KIETKE. | €HETWYECKUN KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue amMuHOKUCIOT. Posib pubGocom B
OounocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpYyChl. McTtopus oTkpsitus Bupycos (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduimra yenoseka (BMIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHcTpanuu:

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



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

OobopynoBanue: Moaenu-ammukanuu «Yapoenne JIHK w Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JTHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHnblii 1UKI, WIA KU3HEHHBbIM UK KieTku. WHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkamus — peakuus MaTPUUYHOTO
cuareza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIIL
JunnouaHeli M TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHIBI.
[{utonornuyeckue OCHOBBI PA3MHOKEHHUS W  MHAUBUIYAIbHOTO  PAa3BUTHUS
OpPraHu3MOB.

Henenue knetkn — muto3. Cranuu mutosza. lIpoueccel, npoucxoasuime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHHUSI OpPraHU3MOB: OEcrojoe U MosoBoe. Buabl 6ecnonoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTraHU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meriosa. Ilpoieccel, mpoucxonsuue Ha CTagusix Meiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bBHOIOrMYecKuid CMBICT U
3Ha4YEHUE MeHo3a.

["ameTorenes — mporecc 00pa30BaHMsS TMOJOBBIX KJIETOK y KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sIMYHUKU. OO0pa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — rameT (CHepMaro30uj, SHIEKIeTKa) — CIEepPMAaTOreHe3 M OBOTEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouioB. OIuIog0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pas3BuTHe  (OHTOTeHe3). OMOpPHOHAIBLHOE  pPa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. [loctomOpuoHanbHOE pazBuTHE. THIIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct n pas3Butme pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAINHM PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuiel U cxembl: «®DOpMbI Pa3MHOXKEHHUSI OpPraHU3MOBY», «JIBOWHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE



pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOEHUE TOJIOBBIX KIETOK,
«Ctpoenue xpomocombl», «Kierounsiii uukmy, «Pemmukamus JHK», «Mutosy,
«Menosy», «Ilpsmoe u Henpsamoe pazBuTue», «l'amerorenes y MIeKONUTAIOMNX U
4yenoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MUKPOCKOII, MUKPOIIPENapaThl «CriepMaTo30u1bl
MJICKOITATAIOWIETO», «SHIeKIIeTKa MieKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus <«/lejieHue KIEeTKW», MOJIEIIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomenue MuTo3a B KIETKAX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3ydyeHue cTpoeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3apaumn renetuku. Mictopus passutus reHeTuku. Poias nuronoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKUA. MeETOJbl TEeHETUKU (TUOPHUAOIOTHUYECKUM,
LIATOIN€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH1). (OCHOBHBIE TI'€HETHYECKHE
noHATHsA. ['eHeTn4yeckass CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJICJOBAaHUS MPU3HAKOB, YCTaHOBJIEHHBIE ['. MeHenem.
MonorubpuHoe CKpellMBaHue. 3aKOH €AUHO-00pa3usi TUOPUAOB IEPBOTO
nokoyieHus. IIpaBuino JOMUHMpOBaHMS. 3aKOH PpACHICIJIEHHUS TPU3HAKOB.
['unoresa yucrotsl ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHWE. 3aKOH  HE3aBHUCHMOTO  HACIIeOBaHUS
npu3HakoB.  [lUTOoreHeTHMYeCKWE€  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanusupymolee cKkpenmpanue. Fcnoap30BaHne aHaIu3upyomero CKpeuMBaHus
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHOoe  HacleoBaHue mnpuzHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHue cuerieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUST HACJIEACTBEHHOCTH. [ eHETHUECKUE KapThI.

['eHeTuka mosia. XpOMOCOMHOE OIpEETIECHNE MoJia. AYTOCOMBI U TOJIOBBIC
XpoMocOoMBI. ['omoramernele W rereporaMeTrHele OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.

N3MeHunBOCTh. BUbI K3MEHUMBOCTH: HEHACIIEACTBEHHASI M HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOH U3MCHYUBOCTHU. XapaKTepuCTHUKa
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU. BapuanioHHbIN psifi M BapualliOHHAsl KpUBasl.
Hopma peakumun npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

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



U3MEHUYMBOCTU. MyTalmoHHasi u3MeHUYUBOCTh. Kiaccudukaius 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: TCHECAIOTHICCKUM, OJIM3HEIOBBIN, IINTOTCHETHICCKUM, OMOXUMUUCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpeMeHHOe ONpENICIICHNE TE€HOTHIIA:
ITIOJTHOTEHOMHOE€ CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00jeBaHUsl 4YEJNOBEKA: TEHHBbIE OOJE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEepacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTaluu. CTBOJOBbIE KJIETKH. [IpuHUUIIEBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHETHYEeCKOEe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULMHCKON
TEHETUKHU B MIPEIOTBPALLEHUH U JICUEHNU T€HETUYECKUX 3a00JIEBaHNI YEJIOBEKa.

JlemoHncTpanum:

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

Tabmunpt u cxembl:  «MOHOTMOpUIHOE  CKpEUIMBAaHUE U €ro
LUTOTEHETUYECKAs] OCHOBA», «3aKOH pACUICIUIEHWS M €ro LUTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBl  Tamer», «JurubpupHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoznencTBue alIeNbHBIX T'€HOB», «l'eHeTHMdeckne KapThl PpACTEHUU,
KUBOTHBIX M YeEJOBEKa», «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLHEIUIECHHOTO0 ¢ mnojom», «KapuoTumel dyenoBeka M KUBOTHBIX», «Buel
U3MEHUYHMBOCTHY», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTalmoHHas U3MEHUYUBOCTbY.

ObopynoBanue: Mojaenu-anmiaIukauuu «MOHOTHOPUIHOE CKpPELIUBAHUEY,
«Hemonmnoe momuuupoBanuey, «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOIl W MuKpompenapar «Jlpo3oduna» (HopMma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox moCeBHOM.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ysnbTaToB MOHOTUOPHUIAHOTO W
JTUTUOPUIHOTO CKPELIUBAHUS Y APO30(PHIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopnas padota Ne 6. «3yueHue MoaupUKaIMOHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PSAZ1a U BAPUALIMOHHON KPUBOI.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTamuil y Ipo30(Quiibl HA TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktnueckast pabora Ne 2. «CocraBieHue u aHaJd3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusa Kak HayKa M MOPOLECC. 3apOKAECHUE CEJIEKUUMU 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 pPACTEHH M KUMBOTHBIX. OlLEHKa 3KcTepbepa. bInM3KkopoAcTBEHHOE
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. Kierounbsle KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

OkoJjiornyeckue W 3tudyeckue  npoodinembl. ['MO  —  reHeTuuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanuu:

[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuupl u cxembl: kapTa «lleHTphl NPOUCXOXKAEHUS W MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «Ilopoapl roMamHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacrenumiiy, «Otnanénnas ruopuauzanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnonnus», «OO0bekTh OMOTexXHONOTHH», «KileTouHble KyJIbTYpHl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MeEpEeHOC TEHOB, XPOMOCOM).

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

JlaGopaTopHble M NpaKTHYeCKUE PadoOThI:

Okckypeust «OCHOBHBIE METOAbl M JOCTHKEHUS CEJIEKIUU PAaCTeHHl H
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIIOLIMOHHAA OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHMSI SBOJIOIMOHHOW TEOPUHU. IBOJIOIHUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.



CBugerenscTBa H3BOMOUMH. [laneoHTONmornueckue: MOCIEI0BATEIBHOCTD
MOSIBJICHHS BHUJOB B TMaJICOHTOJIOTMYECKON JIETOMHCH, MEPEXOJIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo U paznuune GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M pa3uyus SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHBIE,
pPYJIVMMEHTApHbIE OpraHbl, 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
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEAEHHAasT W3MEHUYHBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl (pakTopbl) IBOJIOIUU BUIOB B Mpupojie. MyTalloHHbBIN
npoluecc U KOMOWHATHBHAas W3MEHUYMBOCTb. [lOMynsiiMOHHBIE BOMHBI U JIpeud
reHOB. M30Js1us 1 MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBisitomuid  (aktop sBomtonuud. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pPe3ysbTar 3Bodouuu. [Ipumepsl
PUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-adaNTAL|H.

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

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

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

JdeMoHCcTpanuu:

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

Tabnuubl u cxembl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMJie», «3apobIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI  3a
cyiecTBoBanne», «EctecTBeHHbIil 0TOOP», «MHOTrO0Opa3nue COpTOB pacTEHUN»,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Jlonynsauumy»,  «MyranuoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Uaumoamantaumu», «OO0mas aereHepauus,
«/IBmwxymue cuibl sBomonuny, «Kapra-cxema wapupyrta nyrtemectBus Y.
Hapsuna», «bopbba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000PAa30BAHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CceMsiH, Kosuiekiusi «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN Y



KUBOTHBIX», MOJielib «OCHOBHbIC HANPABICHHS SBOJIOLUNY», 00bEMHAS MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, Koiekuus «DopMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», Monenb ammmkanus «llepekpéct
XpOMOCOM», BJaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKporpenapat «/Ipozoduna» (Hopma, Myranuu (HOpMBI KPBUIbEB U
OKpPACKH TeNa).

JlabopaTtopHble U npakTHYecKHe PadoThI:

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

JlabGoparopHas pabora Ne 2. «Onucanue npucnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBIE MPEACTABICHMUS O 3apOXKIACHUM >KU3HU. HaydHble rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XUMUYecKas
ABOMIONUS. AOHMOT€HHBIM CHUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHUYECKHUX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKON 3BOMIOIMU. HauanbHbie 3Tans
ouonornyeckor sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KJIETKH M KX 3BOJIIOLUS.
dopMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3Hn Ha 3emie mo spaMm u nepuoaaM. Karapxen. Apxeuckas 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 KJIMMara M TeO0JOTMYECKUX IporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOIO U JKUBOTHOIO MHUpa. ApoMOpdo3bl y pacTeHUl u
KUBOTHBIX. [T0osiBJIEHNE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro MHpa Kak OTpaxkeHne dBOJOIUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

OBoJIOLHA YesloBeKa. AHTPOIIOJIOrUs Kak HayKa. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN uYeloBeka. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3NInyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  ((hakTopsl) AHTPOTIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3FOTOBJIEHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTAa/IMH U BETBHU 3BOJIIOIIMU YEJIOBEKA: aBCTPAIIONUTEKH, YeoBek
yMenbld, Yemoek npsaMoxoxsalmi, YemoBek HeaHIepTalbCKui, Yenosek
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
(a3maTcko-amMepuKaHckasi).  UepTel  MPUCIOCOONCHHOCTH  TMPEACTaBUTEICH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIWHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpaum:

[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,
«IIpokapuoTnueckas kiertka», «CoOBpeMEHHas 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,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Talauia, KOUICKIus «DopMbl
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U NIPaKTHYECKHE PadOThI:

[Ipaktrueckast padora Ne 1. «3ydyeHne UCKOMaeMbIX OCTAaTKOB PACTEHHU 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
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHUs OPraHW3MOB: BOJHAs, HAa3€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.
buonornueckue puTMBI.

buotnueckue pakTopbl. Buasl OnoTHueckux B3auMOISHCTBUN: KOHKYPEHIIUS,
XHUIIHUYEeCTBO, cuMOMo3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIM3M, HEUTpaIU3M.
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 OOMTAHUS.

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.

CooOmiectBO Opranu3sMoB — OuoueHo3. CTpykTypbl OHOIEHO3a: BUIOBa,
MpPOCTpaHCTBEHHAasA, Tpoduueckas (muiieBas). Bunpbl-momunantel. CBsi3u B
ouoneHose.

Dxonoruueckue cucrembl (dkocuctemsbl). lloHstue 00 »sKocucTeMe U
onoreoneHoze. DYHKIIMOHABHBIE KOMITOHEHTBI JKOCHCTEMBI: TIPOIYIICHTHI,
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
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X035CTBEHHOE 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.

KpyroBopoTh! BemecTB 1 OMOr€OXUMUYECKHUE ITUKIIBI DJIEMEHTOB (yTIiepo/ia,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiiu. AHTpONOreHHble M3MEHEHUs 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
AHTPONIOTEHHBIC  BO3JECUCTBUA HAa NOPUPOAY», «BaxkHeWmMe 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
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUHd W
YKUBOTHBIX, MPUHAIJICKAIINE K PAa3HBIM SKOJOTMYECKUM TIPYIIAM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepauuu, H300paKeHUs 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 CIICAYIONINE COCTABJISIONINE: OCO3HAHWE OOYYAIOIIMMUCS POCCHICKOM
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,
CIIOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KUSHCHHBIC 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, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HacCIEAUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepannu, npupoie u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPECHHUE KU3HECHHOTO
OTBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON TO3UITMN 00YyJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIBbHOCTH IMpPU CO3JIaHUU
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
COLIMAJIbHBIM IIOJIOKEHHUEM;

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

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKONM UJIEHTUYHOCTH, TATPUOTU3MA,
YBaXKEHMS K CBOEMY HapOJy, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi, roproctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpy, HMPOIUIOE M HACTOSLIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIECIUIO U MAMSATHUKAM MPUPO/IBI,
NOCTHXKEHNAM Poccun B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U
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) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEISAM, CO3JaHNUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKW3HHM B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHPY, BKJIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh 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 HWHIUBUAYAJbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHHME TIOCIEJCTBUNA U HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

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
COOCTBEHHbIE KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO U C€aMoOOOpa3OBaHUIO Ha
MPOTSKEHUN 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;

OCO3HaHHME TI00aTBLHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM M MyTed ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh NPHUOOpETaeMble NPU 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 Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSITHBIE KOJIOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJMyue Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUICHUS, SIKOJOTUUECKON KYJIbTYpHI,
OTbITa NeSATEIbHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, 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 OKpYXKalollleM MHUpE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKa 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
HCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYECHHH OHOJOTUYECKUX 3HAHUU 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 3aKJIFOUEHHMs] HAa OCHOBE HAy4yHBIX (DaKTOB U
MMEIOUIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE I[ICHHOCTHM HAYYHOW MESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh W CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMM MO OHOJIOTHM B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbBTATDI

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
ITO3HABATEJIbHON U COLMAIIBHON 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 IIPU OCBOCHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, Ki1acCu(pUKaIiu, 0000IICHUS ), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBAThH
CBSI3M C IPYTUMHU MOHSATUSAMH );

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
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHSTH CXEMHO-MO/IEJIbHbIE cpencrtea IS MPEICTaBIICHUS
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;

BHOCUTbH KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJITATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHSIX PEAIbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 06a30BbIe HCCJIe0BATEIbCKHE IeCTBHUS:



BJIQ/IETh HABBIKAMM YyUEOHO-UCCIIEOBATEIbCKON U MPOEKTHON J1€ATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOA0B PEHICHUSI TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIb30BaTh pAa3IUYHbIE BHJbl JACSITEIBHOCTU [0 IOJIYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPEeoOpa3OoBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalHUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(dbopMUpPOBaTh HAYUHBIN THUIl MBIILUICHUS, BIAJETh HAYYHOU TEPMHUHOIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTb W (POPMYIMpPOBaTH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSIX;

BBISIBJISATh NPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI I JI0KAa3aTEIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PpCELICHHS 3aJa4d  PE3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh LIEJCHANPABICHHBIN IMOMCK IEpPEeHOca CPEeICTB U CHOCOO0B
JENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHWS B IMO3HABATEJbHYI0 MU MPAKTHYECKYIO 00JacTh
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00acTei;

BBIJIBUT'aTh HOBBIE WJIEH, INpEJIaraTb OPUTMHAJIBHBIE MOAXOJbl M PEIIEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIoBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIupOBaTh 3aMpPOChl U MPUMEHSTHh Pa3jINYHble METOJbI MPHU TOUCKE U
otOope Omosornueckor MHGOPMAIMU, HEOOXOAMMOM ISl BBHITTOJIHEHHS YIeOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCIOJIB30BAHUS UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMalbHYI0  (OpPMY  IpeICTaBICHHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, 1UarpaMmbl, TAOIHIIbI, 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 JMAQJIOTE WJIM TUCKYCCHHU TIO CYIIECTBY OOCYXKIaeMol TeMbl (YMECHHE 3a/1aBaTh
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 Pa3UYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs JIPYTUX JIOJIEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUSI 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 BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

MpUHAMATh 1EJIM COBMECTHOM  JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACUCTBUA TO €€ IOCTHKEHUIO: COCTAaBJISITh IUIAH JCUCTBU,
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, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTHBHOE CTPATETMUYECKOE TOBEJAECHUE B Pa3JIMYHbBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh NHUIIMATHBHBIM.

OBJjiaieHNe YHUBEPCATbHBIMH PEryJSITUBHBIMU AeHCTBUSIMH:

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 KOPPEKTHUBBI B JIE€ATEIHHOCTH,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

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 JApPYTrUX 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 € MO3ULIMK JPYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs nporpammbl COO mo Owuonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CEUpUUIECKUe 711 yueOHOTo penMeta «bromorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, HHTEPIPETALUU U



npeo0pa30BaHUI0 3HAHUM, BUABI JESATEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWW B PA3JIMYHBIX yUEOHBIX CHUTYaIlMAX, & TAKKE B PEaTbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C Owuosiorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI 10 TOAaM O0yUEHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHHUSI yueOHOTo mpenmera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUNUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKPBIBATH COAEpP)KaHUE OMOJOTMYECKHX TEPMHUHOB M IOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M IpeBpallleHUE
HHEPTUHr), TOMEOCTa3 (CaMOperyJsiius), YPOBHEBasE OpraHU3aIis KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE H3laratb OHOJOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpaJibHas JIOrMa MOJIEKYJSIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOrooOpasus H
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuid H. M. BaBuiioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BIAJIETh METOJAMH Hay4YHOTr'O MO3HAHUS B OMOJIOTUU: HAONIOJCHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOILIECCOB W SIBJICHUI, OpraHU3alusl W IMPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEMbIMH BEIIMYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUH M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIETATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
HYKapHoT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB M MPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 W 3JHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHAUBHUIYAJIbHOIO Pa3BUTUSI OpraHu3Ma
(oHTOTEHER);

YMEHUE NMPUMEHSTH MOJyYeHHbIE 3HAHUS sl OOBACHEHHS] OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY’KaIOIUX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPYXKaIOIeH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTH)KCHUN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHI VIS palMOHAILHOIO
MIPUPOIOTIOIB30BAHUS;



YMEHUE pelllaTh »JJIeMEHTapHble TEeHeTHYEeCKHEe 3aJayl Ha MOHO- H
TUTUOPUIHOE CKpEIMBAaHUE, CLEIMJICHHOE HacCJeI0BaHUE, COCTaBISATH CXEMbI
MOHOTHOPHIHOTO CKPEIIUBAHUS IS TIPEICKa3aHus HACJIEeIOBAaHUS 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,
MeIUITMHE, 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 JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHHM B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpAa U HAYYHOTO MUPOBO33PEHHUSA, O BKJIAJEC POCCUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHNUS KU3HCHHBIX 3a71a4;

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

yMEHUE Wu3Jaratb OHOJOTUYECKHE Teopuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. boapa, uepenoBaHusi riaBHBIX HallpaBiICHUN U
nyteit somoruu A. H. CesepuioBa, yuenusi o ouochepe B. M. Bepnanckoro),
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, WCITOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJCISATh CYIISCTBEHHBIE MPU3HAKK CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TMONYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
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;

YMEHHE pellaTh JIEMEHTapHble OMOJOTHYECKHE 3a/lauH, 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 OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NUCBMEHHBIE M YCTHBIE COOOILEHUS,
0006m1ast 6mosiornyeckyro HHGOpPMAILUIO 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
! bronoris kax Hayka 2 L 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LHOK
p t https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 HKHSHETESTEIEHOCTE IUIETKH 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 8 15 bu6mmorexa [IOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
- Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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
bu6nmmoreka [IOK
! 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/7f41cc74
bubnuoreka [{OK
4 Coo0riecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnunoreka LIOK
P 2
> CICPBHOC Bpent https://m.eds00.ru/7f4lcc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. buonorus / [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Ton pen. Ilaceunuka B.B., AkuronepHoe o61iecTBo «3narenbeTBo
«IIpocsemienue».

2. buomorus, 11 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Py6nioB 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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