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MOACHUTEJIBHASA 3AIINCKA

[Tpn paspaGoTke mporpaMmbl MO OHOJIOTHH TEOPETHUYECKYK) OCHOBY AJIs
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKAHWS y4eOHOrOo NpeaMeTa
«buonorusty  cocTaBuiM: KOHUentyainbHele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, CONCP)KAHWS, PE3YJIbTaTOB OO0ydYeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENIX U
NPUHLHAINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJIOKECHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00CCIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOr0 oOuiecTBa. COMIACHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo Owosiorum Jaér MpPEeACTaBIEHUE O Lensx, 00 oOmei
cTparerud OOy4YE€HMs, BOCIHMTAHWS W Pa3BUTHS OOyYAKOIIUXCS CPEACTBAMHU
yueOHOro mnpeamera «buosorus», ONpeaenseT o0sA3aTeNnbHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYpPYy, PacnpeleicHue Mo pa3deiaMm W TeMawm,
PEKOMEHIyEMYIO MOCIIEI0BATENIBHOCTh M3YYEeHUs YUEOHOrO Marepuasia ¢ yu4eToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTENIbHOTO
MPOoILECCa, BO3PACTHBIX OCOOEHHOCTEN 00y YaroIInXCsl.

B nmporpamme mnmo OWOJNOrMM TakKe YUYUTHIBAOTCS TpeOOBaHUS K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEeIMETHBIM W MPEAMETHBIM PE3YJIbTaTaM
oOydyeHust B (OPMHPOBAHUM OCHOBHBIX BHJIOB  YYEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUNA OOY4YarOIMUXCS MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii YPOBEHB) pEeaM30BaH
OPUHLAN MPEEMCTBEHHOCTH B W3y4YCHWHM OWOJNOrMM, Ojarojaps 4emMy B HeEW
OPOCMATPUBACTCS  HAMpPABJICHHOCTh HA PAa3BUTHE 3HAHWMA, CBI3aHHBIX C
(OpPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMI JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTABIEHUN O 310POBOM
o0Opaze >XM3HM M OCPEKHBIM OTHOILICHWUEM K OKPY’KAKOWIEH MPUPOJHON cpene.
[ToaToMy Hapsay ¢ U3y4eHHEM OOIMICOMOIOTMYECKMX TEOPHil, a TAKXKE 3HAHWUN O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIINAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOJIB30BAHHUIO
NOJTYUYEHHBIX 3HAHWI B MOBCECAHEBHOW >KU3HU JJIsl PELICHHS TPUKIIAHBIX 33/1a4, B
TOM 4ucie: NPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIMKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS SKOJIOTHYECKA
LEJIECO00Pa3HOr0 MOBEACHUS B OKPY)KalOLICH NTPUPONHOM cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHOW ACITEILHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
WCKYCCTBEHHBIX SKOCUCTEM. YCHIICHWE BHUMAHWS K TIPUKIIAIHONW HANPABICHHOCTH
y4eOHoro npeamera «buosorusy mpoOaMKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs



YCJIOBUIA JIJIsl pelICHUs] OJHON M3 aKTyaJIbHBIX 3a/1a4 LIKOJIBHOIO OMOJIOTUYECKOTO
oOpasoBaHMsi, KOTOpas mpeamnonaracT (OPMUPOBAHME Yy  OOyYAROIIUXCS
CMOCOOHOCTH aJanTUPOBATLCS K WM3MEHEHHUSM JWHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBacT (OPMUPOBAHUE Yy OOYyYAIOIIMXCS MPEACTABJICHUNA O
HAY4YHO! KapTHHE MHpPA, PAcIMPSET U 000OLIACT 3HAHUS O KMBOW MpUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid W HBOJIOLMH, CO3AAET
yCIOBMsI  JJis: TO3HAHUS  3aKOHOB  KMBOW  MpUpoAbl, (HOPMUPOBAHMSI
(PYHKIIMOHAIBHONW TPaAaMOTHOCTH, HABBIKOB 3J0POBOro M 0Oe3omacHOro oodpasa
YKU3HU, IKOJOTMUECKOT0 MBILIIEHUS, IIEHHOCTHOTO OTHOLLIEHUSI K KUBOM PUPOIC
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUS UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMATM3AIUN
oOyuaromuxcs. M3yuenne OMoI0run o0ecneunBacT yCeiuoBus s (popMHUpPOBaHHS
UHTEIJUIEKTYAJTbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
NPECTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. HazpaHHbIE MOJOXKEHUS O MPEAHA3HAYEHMHM Y4YEOHOTO MpeaMera
«buonorus» CcOCTaBWIM OCHOBY [Isl OMpEACTeHHs TOAXOA0B K OTOOpy u
CTPYKTYPUPOBAHUIO €ro COJACPKaHWs, MNPEACTABJICHHOTO B MPOrpaMMme o
OHMOJIOTHH.

Otbop conepxaHus ydeOHOro mpeamera «buosiorus» Ha Oa30BOM YpPOBHE
OCYLIECTBIEH C MO3UIMI KyJbTYpPOCOOOPA3HOrO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaroumecs MOHKHBI OCBOMTH 3HAHUWS W YMEHUs, 3HAYUMBbIE JJis
(dopMupoBaHUs OOUICH KYJIbTYPbI, ONPEACNSIOMMUE AJECKBATHOEC TMOBEACHUE
YeJIoBeKa B OKPYJKalollel MPUPOAHOI cpene, BOCTpeOOBAHHBIE B MOBCEAHEBHOM
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHUCTEME 3HAHWMA
3aHUMAIOT HJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITyKAaT OCHOBOM 151 (POpPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX  OPUEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  IyMaHHU3alUU
OHOJIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COJEpKaHHUs y4eOHOro Mmarepuajia B OporpaMmMe Io
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TPUOPUTETHOTO 3HAUYEHMs] 3HAHUKH 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aluu u
ABOJIIOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYype y4eOHOro npeameTa « buosorusy
BBIJICTICHBI CJIEAYIOLME CONEpKaTeabHble TUHUK: «bronorus kak Hayka. MeTobl
HAY4YHOTo Mo3HaHus», «KieTka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak



Ounonornueckas cucremMa», «CucreMa M MHOrooOpasve OpPraHWYECKOrO MUPAy,
«OBOJTIOLUS YKUBOH MPUPOABLY, « IKOCUCTEMBI M MMPUCYLINE UM 3aKOHOMEPHOCTH .

Llens w3ydenuss yueOHOro mnpenmera «buonorusy» Ha 0a30BOM YPOBHE —
OBJIAJcHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA S>KWUBBIX CHCTEM PAa3HOr0 paHra W NOpUOOPETEHUE YMEHWH
UCIOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUM OOBEKTOB
YKUBOU MPUPOBI M PELICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

JlocT>KeHrE 1enm M3yueHust yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEIIEHUEM CICAYOIIUX 3a/1a4Y:

OCBOEHME OOYYAIOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTMYECKHUX TEOPHUSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYXAIIUX OCHOBOWH
s (POPMUPOBAHUS MPEACTABICHUM O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJAaX HAyYHOTO MO3HAHMS, CTPOEHUH, MHOTOOOPpa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHM3ALMH, BBIIAOIMUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICAOBAHUAX B OUOJIOTHH,

(opmupoBaHue y OOy4YAIOIIMXCS TO3HABATEIBHBIX, WHTEIIEKTYATbHBIX W
TBOPUYECKUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3MJISAOB, MACH M MOAXOAOB K M3YUYEHHMIO >KMBBIX CHCTEM
PAa3HOrO YPOBHSI OpraHU3aliH;

CTAaHOBJIEHHE Yy oOyvarommxcs oOOmed KyabTypel, (YHKIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBACHATH U OLICHUBATDH SIBJICHHS OKPY>KAIOLIETO
MUpPa KUBOW NOPHUPOABI HA OCHOBAHWM 3HAHWI M OMBITA, MOJYYCHHBIX MPU
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIIUMXCS YMEHUH WIUIFOCTPUPOBATh 3HAYEHUE
OMOJIOTMUECKUX 3HAHWA B NPAKTHYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KMBOW
OPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUH;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKMX 3HAHWM [UIsl TOBBIMICHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPHI, U (POPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS,

NPUMEHEHUE MPUOOPETEHHBIX 3HAHWN U YMEHHI B TOBCEIHEBHOM KU3HU AJIsI
OLICHKH MOCJICICTBUI CBOEH NEATEIRHOCTH MO OTHOLIEHUIO K OKPYIKAKOLIEH Cpele,
COOCTBEHHOMY 370POBBIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazoBaHusi «buojorus», uzydyaemasi Ha
0a30BOM YPOBHE, SIBISETCS 00S3aTENbHBIM YUYEOHBIM TMPEAMETOM, BXOJSIIUM B
COCTaB MPeaAMETHON 001acTh «ECTECTBEHHO-HAY YHBIE MPEAMETBI .



JIiist u3ydeHust OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero oOpa3oBaHus
orBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JIPYTHMH €CTECTBEHHBIMH HayKaMH, (PHIIOCO(PUEH, ITUKOM, 3CTETUKON U PaBOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTHUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHWUS >KUBOM MPUPOABI (HAOMIOJCHHE, SKCIIEPUMEHT, ONTUCAHMUE,
U3MEpeHNe, Kiaccu(uKkalnms, MOJCIMPOBAHKAE, CTaTHCTHYECKas 00paboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. apsun, I'. Menaens, H. K. Konbos, k. Yorcon n @. Kpuk.

TaGnuupl 1 cxeMbl: « METO bl MO3HAHUS KUBOW TPAPOIBD».

JlabopaTopHbIe U MPAKTHYECKHE PA0OThI:

[Tpaktuyeckas pabora Ne 1. «Mcmonb3oBaHHWe pa3iMYHBIX METOJAOB MPH
U3YUYEHU U OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3A M.

XKuBble cucTeMsl (OMOCUCTEMBI) KaK MPEAMET M3yUueHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM M MX pa3zHOOOpaszne. Y POBHU OpraHu3anud OMOCHCTEM:
MOJIEKYJISIPHBINA, KJIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, ITOMYJIAIMOHHO-
BUJIOBOM, 3KOCHUCTEMHBIN (OMOT€OEHOTHYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: « OCHOBHBIE MPU3HAKK YKU3HWY», « YPOBHH OPraHu3aluu
JKABOM ITPUPOIEDY .

O6opy noBanue: Moaenb Mojiekybl JIHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHYECKUI COCTAB KIIETKH. XWUMHYECKHE DJIEMEHTBI. MAKPOAJIEMEHTHI,
MUKPOJIEMEHTHL. Boaa 1 MUHEPaIbHbIE BEMIECTBA.

OyHKIMKA BOABI M MUHEPAJBHBIX BEIIECTB B KieTke. [lomgnepikanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHue OEnKOB. AMUHOKMCIOTBI — MOHOMEPBI OEJIKOB.
He3zameHnMBIE B 3aMEHUMbIE AMUHOKHUCIIOTEL. AMHUHOKHCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpPhl OCIKOBOH MOJNEKYJbl (TIEpBHYHAS, BTOPHYHAS, TPETHYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHWYECKME CBOiicTBa OecnkoB. buonornueckne
(yHKIMH OEJKOB.



depMeHTB — OHMONOTrMYeCKHMe Karanu3aropel. CTpoeHue (epMeHTa:
aKTUBHBIM 1EeHTp, cyOcTparHas crneuuduuHoctb. KodepmeHnTel. ButamuHBL
Otrnunst PepMEHTOB OT HEOPTAHWYECKUX KATATU3aTOPOB.

VYrnepoabl:  MoHOcaxapuabl  (IJIFOKO3a, pubo3a W J€30KcUpu003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) W mojucaxapujbl  (Kpaxmani, TJIMKOTEH,
LEJUTI003a). bronornueckue GpyHKIMU YIIIEBOOB.

Jlvmvper:  Tpurnmvuepuasl, pochommnuasl, crepouasl. ['MaApOoPUIIEHO-
ruapodoOHble  cBoiicTBa. buonornueckue (QyHkumm unuaoB.  CpaBHEHHWE
YIJIEBOOB, OCIKOB M TUMUA0B KaK UCTOYHUKOB SHEPTUH.

Hyxneunoseie kucmorel: JHK w PHK. Hyxieornasl — MOHOMEpSI
HYKJIEHHOBBIX KHCNOT. Ctpoenne u pyHkumn JJHK. Ctpoenne u ¢pynkumn PHK.
Bunet PHK. AT®: cTtpoenue u QpyHKIUM.

Luromorus — Hayka o Kkietke. KietouHnas Teopus — npuMep B3auMOAEHCTBUS
ujch u (PakTOB B HAYYHOM MO3HAHUU. METObI N3YyUEHUS KIIETKH.

Knerka kak 1nenocrHas >kuBasg cucrtema. OOmme MNPU3HAKK KIIETOK:
3aMKHyTas Hapy>kHas memOpana, monekyibel JIHK kak reHermueckuii ammapar,
cucTeMa CHHTE3a OenKa.

Tunel KIETOK: JyKapuoTHUYecKas W mnpokapuotnueckas. (OcoOeHHOCTH
CTPOEHMSI MPOKApPUOTHUYECKON KieTku. KnetouHas creHka Oaktepuid. CTpoeHue
OYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEILHOH, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX
¢ynkuuu. [1nazmarndeckas memOpaHa, €€ cBoiicTBa U QyHKIMH. [{uTomnnazma u eé
opraHouibl. OmHoMeMOpaHHble opraHouabl kietku: OIIC, ammapar [onbmxwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KJIETKH. MUTOXOHIPHH, TTACTHIBL.
[TpoucxoxacHrue MUTOXOHApWA W mactua. Buasl mmactua. HememOpaHHbIE
OPraHOWABl KJIECTKH. PUOOCOMBI, KIJIETOYHBIH LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTY TUKHA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsatopHblii neHTp KiaeTku. CTpoeHue siapa: siaepHas 000J0UKa,
KapHOIIa3Ma, XPOMATHH, SIAPBIITKO. XPOMOCOMBI.

TpaHCoOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, Jlx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripenenieHne  XUMHYECKMX JJIEMEHTOB B HEXKHMBOWM
npupoaey, «PacnpenencHne XuMUYECKUX SJIEMEHTOB B YKUBOU NIPUPOALY.

Tabmuupr m cxembl: «llepuoanueckas Tabnuna XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIBI BOABIY, «brnocuHTe3 Genkay, « CTpOeHHE MOJIEKYJIbI OElTKay,
«Ctpoenne gepmenTay, «HyknenHoswie kucnotbl. JJTHK», «CTtpoeHne MOIEKybI



AT®D», «CTpoeHue dyKapuOTHYECKON KIETKWY, «CTPOCHHUE >KUBOTHOW KIIETKWY,
«CTpOoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE AIpa KIETKNY, « YTIEBOIABDY, «JIMIMUABD).

OO0opyoBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYJOBaHUE MJisi MPOBEACHUS
HAOMOJICHUI, W3MEPEHUH, DKCIEPUMEHTOB, MHKPOIPEMAPAThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 1. «M3yueHume KaTATMTUYECKOH aAKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIA3bl MJIA KATAIA3bl)y.

JlaGopatopnass padora Ne 2. «M3yuyeHWe CTpOCHHSI KJIETOK PpaCTCHUH,
JKUBOTHBIX W OaKTepuii MOJ MUKPOCKONOM HA TOTOBBIX MHKpONpEnaparax U HMx
OTIACAHUEY .

Tema 4. /Ku3HenesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0OMU3M. ACCUMIIIALAS (TUTACTUYECKUIT OOMEH) U
JUCCUMMJISIUS  (SHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXPAHEHWsI BEUICCTB W SHEPrMM B NMOHUMAHWHU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN U rereporpodHbiid. Poib (hepMeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPIUU B KIIETKE.

dorocunTe3. CBeroBas W TemHOBas (a3el  (oTocuHTe3a. Peakumu
(dotocunTeza. DPPEeKTUBHOCTH PoTOCUHTE3A. 3HAYCHHE (POTOCUHTE3A ISl KU3HH
Ha 3emuie. Biausinue ycioBuii cpeabl Ha (POTOCUHTE3 W COCOOBI MOBBILIEHUS €r0
NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIIME OAaKTEPHH. 3HAYCHUE XEMOCHHTE3a IS
JKU3HM Ha 3eMUIIE.

OHEpreTudecknii 0OMeH B KJIETKE. PaciuensieHue BEIECTB, BBIICICHHE U
AKKyMYJIMPOBAHUE DJHEPrUM B KJIETKE. OTanbl JSHEPreTHUECKOr0 OOMEHa.
['mukonus. bpoxkeHnne u ero Buasl. KHUCIOPOIHOE OKHUCIEHHWE, WM KJIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (docdopumpoBanue. O PexkTUBHOCTD
SHEPreTUUECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanuzanust reHeTMueckoil mHPOpMaLMKA B KIETKE. [ €HETMYECKHIA KOA M €ro
cBoiictBa. Tpanckpunumst — marpuunblii cuate3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHcisiumu. KoaupoBanme ammHOKkucaoT. Pone pubocom B
OnocuHTE3e OEmKa.

Heknerounsie popmel xu3HN — BUpPYChl. McTopust oTkpeiTust Bupycos (. Y.
HpBanoBckuii). OCOOEHHOCTM CTPOCHHMST M SKM3HEHHOTO [HMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaepunvra yenoreka (BHUY) — Bo3dyaurens CITHU/]a.



OOparHass ~ TpaHCKpuIlus, peBepraza W uHTerpaza.  [Ipodwunakruka
pacnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUNA.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /. Y. Ueanosckwmii, K. A. TuMupsses.

Tabmuubl 1 cxembl: «Tunel nutanusy, «Metadoauzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oOMeny, «Xmopomtact», «Dotocunresy, «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHa», «CuHTE3 Oenkay, «I eHETHYECKHA KOay,
«Bupyce», «bakrepuodparn», «CtpoeHue u >ku3HeHHBbIH 1ukn Bupyca CIIM/a,
OakTepuodara», « Penmukarms JITHK».

O6opynoBanue: moaenu-anmmkanyu «Yasoenue [IHK v Tpanckpunumsy,
«buocunTes 6enka», «CTpoeHne KIETKNY, Moaenb cTpykTypel JTHK.

Tema S. PazMHOKeHHe U HHAUBHAYAJIbHOE PA3BUTHE OPraHH3MOB.

KieTounplii 1MKN, WM SKU3HEHHBIA LMK KIeTKW. UHTEepdasza u MUTO3.
[Tpoueccel, mpotekatroue B WHTepdaze. Permmkanus — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenme xpomocoM. XpPOMOCOMHBIAH HaOOp — KAPUOTHIL
JIUMJIOMHBIA W TaluUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpel.  XPOMATH[BL
LIATONOrNYECKME OCHOBBI  PA3MHOXKEHHMST W WHIMBHIAYAIBHOTO  PA3BUTHUSA
OpPraHu3MOB.

Jenenne knetkn — MuTo3. Craguu muto3a. lIpouecchl, mMpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemast ruOesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl Gecnoioro
Pa3MHOXKEHUS. JCIEHUE HAABOE, IMOYKOBAHME OJHO- W MHOTOKIIETOYHBIX,
CHOpPOOOpPa30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE IS CENCKIIUU.

[TonoBo€ pa3MHOKEHHUE, €70 OTIIMYMS OT OECIOIOrO.

Meito3. Cramumn meriosa. [Ipomeccsl, MpOUCXOadIue Ha CTaausx MEHo3a.
[ToBenenne xpomocoM B Meioze. KpoccuHrosep. bHONOTMYECKHAR CMBICT U
3HAYCHHUE MENO03a.

['amerorene3 — mnporecc 0O0pa3oBaHMs MOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe >keNE3bl: CEMEHHUKM W SSMYHUKK. OOpa3oBaHWE W PA3BUTHE MMOJIOBBIX
KJIETOK — TraMeT (CHepMaro30Mj, SHLEKIETKA) — CHEPMATOTCHE3 M OBOICHES.
OcoOeHHOCTH CTPOEHUsST SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

UupuBuayanbHOE  Pa3BUTHE  (OHTOrEHE3). OMOPHUOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJIBLHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOnieHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BuTHE. TUIBI
NOCTAMOPUOHAIBHOTO PA3BHUTHUS. TPIMOE, HENpsAMOe (JIMYMHOYHOE). BnusHue



Cpelbl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKAEHHBIE
VPOJCTBA.

Poct m pasButue pacrenuii. OHTOIE€HE3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/IUXA PA3BUTHS.

JlemoHcTpanum:

Tabmuubsl 1 cxembl: «DOpPMBI Pa3MHOXKEHUS OPraHuU3MoBy», «J[lBoitHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHMID», «BEretarTuBHOE Pa3MHOKECHUE
pactenuity, «Jlenenue Kietkn Oakrepuit», «CTpPOCHHE TOJOBBIX KJIETOKY,
«Ctpoenue xpomocomby, «Kietounslii nukmy, «Penmukamms JIHK», «Muto3y,
«Meiozy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHeE3 Y MIIEKOIMATAIOLIUX U
YeJI0BEKa», « OCHOBHBIE CTAIUU OHTOTCHE3AY.

O6opynoBanue: MHKPOCKOII, MUKPOIpenaparsl «CrniepmMaTo30uapl
MJIEKONIMTAOLIETO), «SIALEKIETKA MIICKOMUTAIIEro», «KapuoknHe3 B KIETKAX
KOpEIIKA JIyKa», MAarHWTHas MOJC/b-ANIUIMKAIMA «[leeHne KIETKWY, MOJAEIb
JIHK, moaenb meTadazHOil XPOMOCOMBI.

JlabopaTopHbI€¢ U IPAKTHYECKHE PA0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEWIKA JIyKa Ha TOTOBBIX MUKPOIIPENnaparaxy.

JlabGopatopnas padora Ne 4. «M3ydyeHue CTpOEHUS TOJOBBIX KJIETOK Ha
rOTOBBIX MUKpPOIIpEnaparaxy.

Tema 6. HacjieniCcTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHETUKU. McTopus pa3BUTHs TEHETUKHA. PO LUTOJIOTUA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKIag pOCCHICKHX M 3apyOe’KHBIX
YUEHBIX B Pa3BUTHC TCHETUKA. MeToapl TeHETHKH (TMOPUAONOrHYECKAN,
HUTOTEHETHYECKUAN, MOJEKYJISIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
MOHATHS. [ '€HETUUYECKAass CUMBOJIMKA, UCTIONB3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTaHOBIEHHBIE ['. MeHaenem.
MoHOrnOpUIHOE CKpelMBaHUE. 3aKOH €IWHO-00pa3uss TUOPUAOB TMEPBOTO
nokosicHus. [IpaBuiio  NOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHS TPU3HAKOB.
['unore3a uuctoThl raMeT. [10HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
npu3HakoB.  LluToreHeTyeckne - OCHOBBI ~ AWTMOPUIHOTO  CKPEIIMBAHUSL.
AHanmu3upyrolee ckpemmBanre. VMcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS
JUTSL OMPEAEIICHUS] TEHOTHIA OCOOH.

CuerieHHoe  HacnenoBaHue npus3HakoB. PaGora T. Moprana 1o
CLIEIJIEHHOMY HAaCJIEA0BAHUIO T€HOB. HapyllleHue CleneHns TeHOB B PE3ybTare
KPOCCHUHIOBEpA.

XPpoMOCOMHas TEOPUsl HACIIEACTBEHHOCTH. | €eHETHYECKHUE KAPTHI.



I'eneTnka moma. XpOMOCOMHOE ONPEACNICHUE oA, AYTOCOMBI U TOJOBBIC
XPOMOCOMBI. ['OMOraMeTHBIE W TETEPOraMeTHBIE OpraHusmbl. HacienoBanue
MPU3HAKOB, CLETIJICHHBIX C MOJIOM.

HN3MeHunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBECHHASL.
Poie  cpemsl B HEHACHEACTBEHHOM  M3MEHUYMBOCTU.  XapPaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHYMBOCTH. BaprallmoOHHbIN psiJl M BapuallMOHHAS KPUBAS.
Hopma peakuuu npusHaka. KoJMYeCTBEHHBIE U KAYECTBEHHBIC MPU3HAKKM U WX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYUBOCTH.

HacnenctBeHHas, Wi TEHOTUIIUYECKAs, W3MEHUYMBOCTh. KomOMHATHBHAs
W3MECHUYMBOCTh. MeH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTH. MyTallmOHHAs U3MEHUYMBOCTh. Kiaccudukanmsi MyTaiuii: TeHHbIE,
XPOMOCOMHBIC, TEHOMHBIC. HacToTa M MPUYMHBI MyTaluid. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoct H. M. BaBuiosa.

BHesinepHas HaCIEACTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapumotum denmoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEJI0BEKA: TCHEATOTMUYCCKU, OJTM3HELOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUUECKUM,
MOJIEKYJISPHO-TEHETUYECCKUAMN. CoBpeMeHHOE ONPEACIICHUE TEHOTUIIA;
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIMUPOBAHUE, B TOM YHKCJIE C MOMOLLBIO
[M1P-ananu3a. HacneacTteenHnble 3a00JicBaHUS UEJIOBEKA: T'C€HHBIC OOJIC3HHU,
OO0JIE3HH C HACJICACTBCHHOM MPEapPacnoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIC3HHU.
CoMarnueckue W TEHEpAaTHBHbIE MyTanuu. CTBOJIOBBIC KJIETKW. [IpvHIUIIBL
310pOBOr0 00pa3a >KU3HU, AUATHOCTUKH, MPOPUIAKTUKHA U JICUCHUS TC€HETUYECKUX
Oone3Heil. MennuKO-reHETHYECKOEe KOHCYJIBTUPOBAHUE. 3HAYCHHE MEIWLIMHCKON
TCHETUKYU B MPEAOTBPALICHUH U JICUEHUW TeHETHUECKUX 3a00JI€BAHUI YEIOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uerepukos, H. B.
Tumodeer-Pecorcknii, H. Y. BaBunos.

TaOmuel W CXEMBL «MoHOTHOpUAHOE  CKPCIIMBAHWUE UM €r0
[UTOTEHETUYECKAs OCHOBA», «3aKOH PACIICIUICHWS W €ro HHATOTCHECTAYCCKAs
OCHOBa», «3aKOH  YHCTOTHI  TaMmer»,  «JIuruOpuaHOE  CKPEIIMBAHUEY,
«llurogornueckue  OCHOBBI ~ JUTMOPHAHOIO  CKpelMBaHusy,  «Mekho3y,
«B3auMOACHCTBUE QUICIIBHBIX TE€HOB», «I CHETHYECKHME KapThl PACTCHUM,
JKUBOTHBIX M YEJIOBEKa», «l'€HeTMKa moJia»y, «3aKOHOMEPHOCTH HACICIOBAHUS,
CLUCIUICHHOTO ¢ MmoJIoM», «KapuoTuIbl 4YEIOBEKA W SKUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «Moau(pukalMoHHas W3MEHYUBOCTH», «HacnmenoBaHnue pesyc-
(daktopa», «I'eHeTuka rpyni KpoBw», « MyTalmoHHasi U3BMEHUHUBOCTHY.

O6opynoBanue: MoAeIU-amIMKaM «MOHOTHOPUHOE CKPEUIMBAHUEY,
«Henonnoe momuHupoBaHue», «JlurubpumHoe ckpemmBaHuey, «llepekpéct



XpPOMOCOM», MHUKPOCKON W MHKponpenapar «Jlpo3zoduia» (HOpMa, MyTaluu
(OpMBI KPBUTLEB U OKPACKH TeNa), Tepdapuii «['opox MOCEBHOIY.

JlabopaTopHbI€¢ M IPAKTHYECKHE PA0OTHI:

JlaGopatopHas paGota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUAHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHKPOIPEnaparaxy.

JlabGopartopHnas pabota Ne 6. «M3yueHne MoAM(PUKALIMOHHON U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psiia U BAPHALIMOHHON KPUBOI).

JlaGoparopHas padora Ne 7. «AHanm3 MyTaluil y Apo30(Hibl HA TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckass padbora Ne 2. «CocCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY .

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MpoLecc. 3apOXKACHUE CEICKUMU U JTOMECTUKALUSL.
VYuyenne H. WM. BaBunoBa 0 1eHTpax MNPOMCXOKACHUS W MHOTro00Opas3us
KYJIBTYPHBIX PAacTeHUM. LIEHTPBI MPOMCXOKACHHAS AOMAIIHUX KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/IBI CEIEKIMU. MacCOBbId M MHIMBULYAJIbHBIA OTOOPHI B
CEJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIM3KOPOACTBEHHOE
CKpellMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIMBAHUE — AyTOPHIMHI.
Otnanénnas rubpuam3aums M €€ ycnexu. VICKYCCTBEHHBIM MyTarcHes U
MOJIYYEHUE TOJMIJIONAOB. JIOCTHI)KEHHs CENIEKLMU PACTEHUH, >KMBOTHBIX M
MHUKPOOPTraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK w TpaHcrenHwsix opranmsmoB. Knetounas
UHKeHepus. KiteTouHble KyJIbTypel. MUKPOKIOHAIBHOE Pa3MHOYKEHHUE PACTEHUMN.
KiioHupoBaHue BBICOKOIMPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue W dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJA(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. Y. Basunios, M. B. Muuypun, I'. 1. Kapneuenko, M. @.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHUST W MHOrooOpasus
KYJIETYPHBIX pacTeHuity, «[Iopoasl TOMANTHUX >KABOTHBIX», «COPTA KyJIBTYPHBIX
pactenuity, «OtnanéuHas rudpuauzanusy», «Padotsl akanemuka M. @. MiBaHoBay,
«[Momunnonaus», «OOBEKTHI OMOTEXHONOTHMY, «KieTouHble KyJIBTYpHl U
KIIOHUPOBaHUEY, « KOHCTpyHPOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O0opyoBaHUE: MYJISKH JIOJ0B U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
copToB pacteHuit, repbapuii «CenbCkoX03sHCTBEHHBIE PACTEHUSY.



JlabopaTopHbIe U MPAKTHYECKHE PA00OThI:

OKkckypeusi «OCHOBHBIE METOIBI M JOCTHIKEHHS CEICKUMU PACTCHHA |
YKUBOTHBIX (Ha CEJICKLIMOHHY 1O CTaHLIO, TUIEMEHHYEO depmy,
COPTOMCHBITATENBHBIA ~ YYAaCTOK, B TEIUIMYHOE  XO35AHCTBO, Ja00paTopHIo
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

11 KVIACC

Tema 1. DBosmroMOHHASE OHOJIOTHSI.

[TpeAnockiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpWHU. OBOIHOLMOHHAS
TEOpUst U €€ MECTO B OHMOJIOrMH. BIusiHUE SBOJNIOLMMOHHON TEOpPUM HA Pa3BUTHE
OHMOJIOTMH U APYTHX HAYK.

CBHzETENBCTBA  3BONKOLUUMU. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TNAJCOHTOJIOIMYECKONH JIETOMUCH, MEPEXOAHBIE (POPMBIL
Bbuoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3uuusi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYAUMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE. CXOACTBO
MEXAHU3MOB HACJIECACTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MYTEH y BCEX
OPraHHU3MOB.

OpomonuonHas teopuss Y. JlapBuHa. [IpeAnochbuIkM  BO3HUKHOBEHUS
JapBUHW3MA. J[BMKYIIME CHJBI 3BOJIIOLMH BUAOB MO JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACTIEHHAS U3MEHUYHBOCTD,
Oopr0a 3a CyIIECTBOBAHKE, €CTECTBEHHBINA OTOOP).

CunTetnueckas teopus 3Bomonmn (CTD) 1 €€ OCHOBHBIE MOTOKEHHSI.

MukposBodirouust. [lonmynsuns Kak eIMHULA BUA U BOJIFOLIUN.

JIBr>kyume cuibl ((pakTopbl) BOIOLMK BUJIOB B MpUpoae. MyTalMOHHBIN
OPOLECC M KOMOMHATHBHAs W3MEHYMBOCTH. [lOMyJIIMMOHHBIE BOJIHBI WU JAPEH
reHoB. M3ommanus u Murpanus.

EcrectBennblii 0TOOp — Hampapistommii  Gaktop sBomronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOAEHHOCT, OPraHu3MOB Kak pe3yJbTar 3BOMKOLUH. [Ipumepsl
NPUCIIOCOOJICHHN Y Opranu3MoB. ApoMop(do3bl U UAHO-aAANTALAH.

Bun wu BupmooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rM4YECKOE.

Makpospontonusi.  DopMmbl  3BOMOLMK.  (PUIETHYECKAs, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapajieibHas. HeoOpaTuMOCTh 3BOMIOLUH.

[TponcxoxacHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLs.

JlemoHcTpanum:



[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. [dapeun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosep, A. H. Ceepios.

TaGnuupl 1 cxembl: «Pa3BuTHE OPraHMYECKOTO MUPA HA 3eMIIe), «3apOabIlIn
MO3BOHOYHBIX  SKMBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OoppObI  3a
CylecTBoBaHuEe», «EcrecTBeHHBIH 0TOOPY, «MHOroodpasue COpTOB PacTCHHID,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyTannoHHAs
U3MEHUYUBOCTEY», «ApomMopdo3el», «Uamoamantammm», «OOwias aereHepanusy,
«JIBwxymme cunbel 3BofironMny, «Kapra-cxema wapmipyra nyremiectBus Y.
JapeuHa», «boppba 3a cyuiecTBoBaHue», «I[IpucnocOONEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPa30BaHKE), « IKOJOTHUECKOE BUI0OOPA30BAHULY.

OOopyaoBaHKE: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJEKUIus: «lIpuMepsl 3alMTHBIX MPUCHOCOOJICHUH Y
JKUBOTHBIX», MOJAEITb «OCHOBHBIC HAMPABICHMS 3BOIOLMWY», 00BbEMHAS MOJEIb
«CTpOEHHUE TOJIOBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpapuueckass kapra wmupa, Kouiekuus «DOpMBI COXPaHHOCTH
MUCKOMAEMbIX JKMBOTHBIX W pacTeHuil»y, Monenb ammmkanus «llepexpéct
XpOMOCOM», BI@XKHbIE Tmpenaparsl «Passute Hacekomoro», «Passutue
JATYUIKWY, MUKporpenapar «/lpozopuna» (Hopma, myTtauuu (HOpMbI KPBUIBEB U
OKPAacCKH Tena).

JlabopaTopHbIe¢ U NPAKTHYECKHEe PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHue BUAOB MO MOP(OJOTHUECKOMY
KPUTEPHION.

JlabGopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apOXKAECHHUM >KU3HU. HayuHble THIOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emiie. a0uMOreHe3 M TaHCIEePMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHHTE3 OPraHMYEeCKMX BEIICCTB W3 HEOPraHWYECKHUX.
ODKCIEPUMEHTAIBHOE MOATBEPKACHAE XUMUYECKON 3BOJIFOLMHU. HavanbHbIE STanbl
Ounonornueckoi sBomonmu. ['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYD M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM WM KX DBOJIOLUS.
GopMUPOBAHUE OCHOBHBIX I'PYII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1Mo >paMm U nepuonam. Karapxen. Apxeickas u
npotepo3oiickass a3pel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHUICKUH,
OPAOBHUKCKHI, CHUITYPANCKAN, NEBOHCKUA, KAMEHHOYTOJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NePUOabl: TPHACOBBIN, OPCKUA, METTOBOA.

KaiiHo3olickas »2pa W €€ MNepuoAbl. MAJICOTCHOBBINA, HEOTCHOBBINH,
AHTPOTIOTE€HOBBIH.



XapakTepucTUKa KJIMMATa U TEOJOTMYECKAX MPOoUeccoB. OCHOBHBIC ATarbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. Apomop(ho3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro MHUpa Kak OTpaKeHUE 3BOMONUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHui o
OPOUCXOKACHUN 4YeNOoBEKAa. MeTonbl HM3y4deHMs aHTponoreHe3a. CxOAacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxyume — cuiel  (QakTopel)  aHTpomoreHesa.  HacneactBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOmmIECTBEHHbI 00pa3  KU3HW,
W3TrOTOBJICHUE OPYANIA TPYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ M BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek
yMenblid, YenoBek npsaMoxomsawmid, UYenoBek HeaHICPTANbCKHUM, UYenoBek
pa3yMHbIii. Haxonkm MCKOMaeMbIX OCTATKOB, BPEMS CYIIECTBOBAaHMS, 00JIaCTh
pacnpocTpaHeHHst, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY IS

Yenoseueckne  pacel.  OCHOBHBIE  OOJIBINUE  pachl.  €BPONECOUAHAS
(eBpasmiickasi),  HErpo-aBCTpajioWjHas  (PKBaTOpUaibHAs),  MOHIOJIOMHAS
(a3uarcko-aMepuKaHckasi).  UepTbl  NPUCHOCOONCHHOCTH  MPEACTABUTENCH
YEJIOBEYECKMX PAaC K YCIOBHUSM CYIIECTBOBAHMWS. EIMHCTBO 4YEIOBEYECKMX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlactep, A. Y. Onapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHue COJIHEUHOHN CcUCTEMBI», «Pa3Butue
OpraHM4yecKkoro mupa», «PactutenbHas KineTka», <« KuBOTHas  KIIETKay,
«[IpokapuoTnueckas KieTka», «COBpEMEHHas CUCTEMAa OPraHUYECKOTO MHUPay,
«CpaBHEHHME AHATOMMYECKHX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «JlpeBHeume moauy», «Jpesaue moan», «llepBeie
COBPEMEHHBIC IO, «YET0BEUECKUE PACHIY.

O6opynoBanue:  myasoku  «IIpoucxoxnaeHue — denmoBekay  (OOCTHI
ABCTPAJIONIUTEKA, TMUATEKAHTPOIA, HEaHAEpTalblla, KPOMAHBOHIA), CIEHKA WU
M300paKCHHUsST KAMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOma), TreoXpOHOJIOTHYECKAas TaOnuila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIAY .

JlaGopaTopHbIe 1 NPAKTHYEeCKHE PA0OTHI:

[TpakTuyeckas padora No 1. «M3yyeHHE MCKOMAEMbIX OCTATKOB PACTEHHHA W
YKUBOTHBIX B KOJUTCKLIHSIX).



OKCKypcHsi «OBOJIFOLMST OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPaCBETUECKUA My3€ei).

Tema 3. Opranu3msl 1 OKPY>KaKOIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4u U Pa3deyibl SKOJIOTUA. METOABI SKOJTOTHUUECKUX
UCCIICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOWMTaHUs OPraHU3MOB. BOJHAs, HA3€MHO-BO3MAYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Knaccuukanus SKOJOTHYECKUX (DAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPOIMOTEHHBIC. JIEHCTBHE SKOMOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.

AOnotnueckue (PakTopbl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPUOIN3M.
[TpucnocoOneHusi  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
bHoJIOrnyecKkue puTMHL.

buotnueckne  ¢Qakrtopel.  Buasl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHUMS, XUIIHUYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazntusm, Koomnepanus,
MYyTyaJIu3M, KOMMEHCAIN3M (KBApPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HElTpau3M. 3HaueHHe OWOTHYECKMX B3aMMOJCHCTBUH Ui CYIIECTBOBAHUS
OPraHMW3MOB B TPUPOJHBIX COOOIIECTBAX.

DKOJOTHYECKME XapaKTePUCTHKH monymsiun. (OCHOBHBIE TMOKa3aTenu
NOMYJISIAKA.  YACIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpauus. JImHaMuKa YMCIEHHOCTH TOMYJISIAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsr: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnmuuwl 1 cxembl: kapra «lIpuponnbie 30HbI 3eMany, «Cpeapl 0OUTaHUS
Opranm3moBy», «®doronepuomusmy», «llomynsuum», «3aKOHOMEPHOCTH POCTa
YHUCJICHHOCTH NOMYJISILHA UH(Y30puu-Ty Penbkny», «llumessie nenmy.

JlabopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabGopatopHas padota Ne 3. «Mopdoaoruyeckne 0COOEHHOCTH PaCTEHUH U3
pa3HbIX MECT OOUTAHHUS.

JlaGoparopHas padora Ne 4. «BnusiHue cBeTa HA POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[TpakTryeckas padora Ne 2. «I1oacyér maoTHOCTH MOMYJSUUI Pa3HBIX BUAOB
pacTeHUn».

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHe CHCTEMBbI.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBI). [loHatme 00 »skocucTemMe U
onoreorieHo3e. DYHKIMOHATBLHBIE KOMIOHEHTBI 3KOCHCTEMBI:  TIPOAYIEHTHI,



KOHCYMEHTBI, peAyUEeHThl. KpyroBOpoT BEMIECTB M MOTOK SHEPTUU B HKOCUCTEME.
Tpopuueckue (muuIeBBIC) YPOBHH OKOCUCTEMBI. [IHMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTeNId SKOCUCTEMBI. OMOMAacca, MPOAYKLHUS. OKOJOTUYECCKHE
OUPAMUAIBL  TPOAYKIMM, YHCICHHOCTH, OuoMacchl. CBOWCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJISALHS, Pa3BUTHE. CyKIECCHSI.

[TprpoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA HTUPOKOJIACTBEHHOTO JIECA.

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe n X03sHCTBEHHOE 3HAYEHUE arPOSKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycroHumBOCTM 3KOcHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['paHunpl, cocTaB U CTPyKTypa
ouochepnl. XKupoe BemiectBo M ero (QyHKuu. OcoOCHHOCTH Ouoc(epbl Kak
rIO0ATbHONW 3KOCUCTEMBL.  [IMHAMUUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopotsl BeHIECTB 1 OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIJIEPOJa,
a30Ta). 30HATBHOCTH Onoc(epbl. OCHOBHBIC OMOMBI CYLIH.

YenoreuecTBO B Onochepe 3eMiu. AHTPONIOTEHHBIE U3MEHEHUS B Orochepe.
['oGanbHBIE HKOJIOTMYECKUE TPOOJIEMBI.

CocyuiecTBOBaHUE MPUPOJIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpasns Kak OCHOBa yCTOWUMBOCTH Onoc(hepsl. OCHOBA PALMOHAILHOTO
YOPaBICHUST TMPUPOAHBIMK pPECypcaMM M WX HCIOJIb30BaHHE. JOCTH)KECHUS
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmuupr u cxembl: «lIunieBeie nenuy, «bUOLIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoanbie coobwectBay, «llenu nHUTaHWs», «IKOJOTMYECKas MNHPaMUIAY,
«buocpepa n yenoBek», « IKOCUCTEMA MMUPOKOJIIMCTBEHHOTO JIECA», « DIKOCHCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpumepHbie
AQHTPOTOTCHHBIE ~ BO3JACHCTBUS HA NOpUpPONY», «BakHelnmme  HCTOYHHUKH
3arpsi3HEHUs] BO3/lyXa M IPYHTOBBIX BOJY, «llouBa — BakKHEHIIas COCTaBISIOLIAS
ounocgepby, «Dakropbl aerpaganun nousy, «IlapHukoBelid 3@dexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepwl»y, «OOwWas crpykrypa Ouocdepsiy,
«Pacnipoctpanenne ku3Hm B Omocgepe», «O30HOBBIA 53KpaH Ouocdepny,
«Kpyrosopot yriepoaa B duochepe», « Kpyropoport azora B mpupoacy.

O6opynoBaHue: MoOJeNb-aNIMKanUs « TunuuHbie OHOLEHO3BDY, TepOapuit
«PactutenbHbie cO00MECTBAY, KOJUIEKINKA «brolieHO3y, « BpenuTenn BaxKHEHITIX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYP», TepOapul W  KOJUIGKUMM PAcTCHUH W
KWBOTHBIX, TTPUHAISKAIINE K PAa3HBIM AKOJIOTMUECKWM TPyMaM OJHOTO BWIA,



Kpacnas knura Poccuiickoii ®enepanun, H300pPKEHUS OXPAHSIEMBIX BHIOB
PacTEHUIN U )KUBOTHBIX.



[JIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA ITIPOITPAMMBI 110
BHUOJIOTMM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

CornacHo ®I'OC COOQO, ycraHaBnuBarwTcs TpeOOBaHUS K pe3yjbTaram
OCBOCHHS  OOyYarOUIMMUCS  MpPOrpaMM  CcpeaHero  olmiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JMUYHOCTHBIX PE3YJbTATOB OCBOCHUS TmpeaMera «buonorus»
BBIJICJICHBI CIACAYIOMIME COCTABJISIONIUE. OCO3HAHUE O0YYArOMIMMUCS POCCUHCKON
FPAKIAHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CAMOOMNPEACICHUIO, HaJuyhue MOTHMBAMM K  OOy4YeHHI0  OMOJIOTuH,
LIEJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTCH M HMCTOPUYECKUX TPaaulMi pa3BUTHS OMOJOTMYECKOTO
3HaHUS, TOTOBHOCTh W CHOCOOHOCTh OOYYarOIUXCs PYKOBOJCTBOBATHCS B CBOCH
JNEATENIBHOCTA LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMHM, MPUCYIIUMUA CUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIMYUE HSKOJOTHYECKOTO0 MPABOCO3HAHMS,
COCOOHOCTH CTABUTH LIEJIA U CTPOUTD KU3HCHHBIC TIJIAHbI.

JIMYHOCTHBIE PE3ybTaThl OCBOCHUS MpeaMeTa «buonorusy AOCTUTArOTCS B
€AVUHCTBE YYEOHOW M BOCHUTATENBHOW JACATENBHOCTA B COOTBETCTBUU C
TPAAALIMOHHBIMA POCCUMUCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHSATHIMU B OOLIECTBE MPaBWJIAMA U HOPMaMHU
MOBEACHUST W CIOCOOCTBYIOT MPOIECCaM CAMOTIO3HAHMS, CAMOBOCHMUTAHMS U
CaMOpA3BUTHs, PA3BUTUsS BHYTPECHHEH TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
VBOKCHHUS K 3aKOHY WM TMPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBKCHHUSI, OCPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACJICIAUI0 W
TPAaJULIUSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepamuu, npupoac u
OKPY>KaroIlen Cpeae.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS Y4deOHOro mnpeaMera «buosjorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH 00y YAKOMIMXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH TMO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOSKICHWUHA, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACHIMPEHUE >KA3HEHHOIO
OMNBITA U OMNBITA JCITEIBHOCTH B MPOLIECCE PeaATU3alMi OCHOBHBIX HAMPaBICHUN
BOCIUTATENIBHOMN ACATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUAIOIIErOCs KaK AKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTRA,



OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NPaB M OOSI3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3AAHHUH
y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX W TO3HABATENBHBIX 3a7a4, BBIMOJTHCHUN
OHMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYIO TMMO3UIMI0 MO OTHONIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBSICHSTH €€,

YMEHHE YUYHTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JHOAEH ¢ Pa3HBIMU YOSKACHUSMH, KYJIbTYPHBIMA LEHHOCTSIMH U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYJHMYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
y4eOHBIX, TO3HABATECIbHBIX W HCCIEAOBATENBCKUX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKOM UIAECHTUYHOCTH,
NaTPUOTHA3MA, YBLKEHHUsS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoili, ropmoctu 3a cBOW Kpail, CBOXO POIuHY, CBOW S3BIK U KYJIBTYPY,
MPOLLIJIOE U HACTOSIIIEE MHOTOHALMOHATILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K PUPOAHOMY HACIIECIMIO U NMAMITHUKAM MPUAPOJIBI,
JNOCT)KEHUM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
OPUPOJIbI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBA,;

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHWIO M 3amurte OTedecTsa,
OTBETCTBEHHOCTH 32 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE Iy XOBHBIX [IEHHOCTEN POCCUICKOr0 HApoaa;

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEACHMS,

CHOCOOHOCTh OLICHMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO OyAylIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;,

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLIEHWE K MUPY, BKJIOYAs SCTETHKY ObITA, HAy4YHOTO W
TEXHUYECKOTO TBOPYECTBRA, CMOPTA, TPYJa, OOIIECTBEHHBIX OTHOIEHWH;



NOHWMAHWE SMOLIMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€ LEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIISATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuyeckoro BocnUTAHHSA, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLUHMOHAIBHOIO 0JIArONOJYYHs:

MOHUMAHUE W peanusanus 370pOBOTO W 0Oe€30mMacHOro oOpasa >KU3HH
(310poBOE  TUTaHKWE, COOMIOJCHUE TUTMEHMYECKMX TOPaBWJI W HOPM,
cOAaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peEryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

NOHMMAHWE ILEHHOCTH TPaBWJ WHAWBHAYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYCK (yHNOTPEONEHUS
AJIKOT0J1s, HAPKOTHKOB, KYPEHHS),

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOM
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATE U CAMOCTOSITEIIBHO
BBITIOJHATH TAKYIO JESATEIBHOCTB;

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHUE
COBEpPIIATh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccud H  PEATU30BBLIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBIIIEHUE YPOBHS SKOJIOTMYECKOH KYJbTYpPhl: MPHUOOPETEHUE OMNbITa
IUIAHAPOBAHKST TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN st
OKPYIKarOIIENA CPEIBI,

OCO3HaHUE TIOOAIBHOTO XapaKTepa 3KOJOTMYECKMX MPOoOJIeM M MyTell Mx
peleHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE MPH W3YYEHUU OWOJOTUU
3HAHWSIT W YMEHUS MpPUA PEIICHUM NOPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  TpaBWil  TOBEJACHUS B MNPUPOJE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHsS B DSKOCHUCTEMAX, OXPaHy BHJOB,
3KOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JOEUCTBUNA, TMPUHOCAIIMX BpPed  OKPYKarOIIEH
OPUPOTHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOIATOMPHUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHSI MPEANPUHUMAEMBIX ICHCTBUH U MPEAOTBPAILATE UX;

HAJIMYKE PA3BUTOIO SKOJIOITMYECKOTO MBILIUICHHUS, SKOJTOTHYECKON KYIBTYPHI,
OIBITA NEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHHUS
PYKOBOIACTBOBATHCS MMH B MO3HABATEIIBHONW, KOMMYHWUKATUBHOW W COLMAIBHOM
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B NMTPAKTUUYECKON NEATEIILHOCTH SKOJIOTHYECKOM
HaITPaBJICHHOCTH,

8) neHHoCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAyKHA M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOW M UYMTATENBCKON KYJBTYPBl KaK CpEACTBa
B3aMMOJCHCTBHS MEKIY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupukn OUOJOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILIIEHHS, CO3JaHWUW LIEJIOCTHOTO
OPEICTaBICHUST 00 OKPYXAOUIEM MHUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHMM MPHPOIHBIX 3aKOHOMEPHOCTEH M peUieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIIM3ALWY:
00ECTIeYeHNsT HOBOTO YPOBHS Pa3BUTHsI MEAWLMHBI, CO3JaHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHIA,  CIIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MYTEH BBIXOAA M3 MIOOATBHBIX KOJOTMYECKUX MPOOIIeM U
oOecrieueHUst  MepexoJa K  YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHS] OOIIECH KyJBTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydarommxcs, (GopMUPYyEMOid
P U3YUYEHUH OMOJIOTHH;

MOHUMAHUE CYIIHOCTA METOJNOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCHOJIb30BATh TMOJy4YacMblE 3HAHWS [JIs aHaiu3a |
OOBSICHEHMSI SIBICHUI OKPYAKOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAyYHbBIX (DAKTOB W
UMEIOINXCS JAHHBIX C LENTBbIO MOy YEHHsI JOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust NpoOJeEM B peabHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILIECCTBIISATH
MTPOEKTHYIO W HCCIIEIOBATENBCKYIO AEATENBHOCTh HHIWBHAYAIBHO W B TPYTITIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOPAa3OBaHHID W
caM000pa30BaHUIO, K AKTMBHOMY TMOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METATNIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKIIFOYAKOT: 3HAYMMBbIE i1  (OPMUPOBAHUST MHUPOBO33PECHUS O0YyUaArOIMXCS
MEXIUCUMIUTMHAPHBIE (MEKIPEAMETHbIC) OOLICHAYYHBIE MOHSATHS, OTPAKAIOLIUE
LEJIOCTHOCTh HAYYHOHW KapTUHBI MUpa W CHEIU(PUKY METOAOB [O3HAHWUS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax (BEIICCTBO, SHEPIHsl, SIBJICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJCHUE,  W3MEPEHHE,  OKCICPUMEHT W JIPYTHUX),
YHUBEPCAJIbHBIC y4eOHBIE JCHCTBUs (NO3HABATENIbHBIE, KOMMYHWKATHUBHBIE,

PETYJIATUBHBIC), 00ecneYnBaroIIne (opmupoBanue (yHKIMOHATBHON
IPAMOTHOCTH M COUMAIBHOH KOMIETCHIMH OOy4YaromMxcs, CHOCOOHOCTh
o0yyarommxcst UCTOJIB30BATh OCBOCHHBIC MEK M CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKME 3HAHHMSI W YHUBEpPCAJIbHbIC y4eOHBIE JCHCTBHS B
[TO3HABATEIILHON W COLIMAJILHON IIPAKTUKE.

MeTanpeaMeTHBIE PE3yAbTaThl OCBOEHUS MPOTPaAMMBbl CPEIHEr0 OO0WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Ognaaenue YHHUBEPCAJbHBIMHA y4eOHbIMH NMO3HABATE/IbHBIMHU
JAeCTBHAMM:

1) 6azoBbIe JTIOTHYECKUE NCHCTBUA:

CaMOCTOSITENLHO  (POPMYJIMPOBaTH W AKTyaIM3UpoBaTh  MpoOIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUSI, KiIaccu (pukanmu, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACHATh UX XaPaKTCPHBIC MPU3HAKW, YCTAHABIMBATH
CBSI3H C APYTHMU NOHSTHSIMHA ),

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPUH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU;

UCIOJb30BaTh OMOJOTHYECKHAE OHATHS Uit OOBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM ITPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIE, ACIYyKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS. B PaccMaTpUBAEMBIX
SIBJIEHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCTBHBIE ~ CPEACTBA  JJIsl  MPEIACTABIICHUS
CYILIECTBEHHBIX CBS3CH M OTHOUICHHWH B M3y4acMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)KE  NPOTHUBOPEYM  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM AHAIM3a WUMEIOLINXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
LEJISIM, OLICHUBATh PUCKHU MOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH padOTy B YCIOBHSX  PEATBHOIO,
BUPTYAITBHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILLICHUE TP PELICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIC HCCJICA0OBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW U MPOCKTHON NEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUUYECKUX 33144, TPUMEHCHUIO
PA3JIAYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABI JEATEIIBHOCTH MO TMOJYYEHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 W NPUMEHEHUI0 B YYEOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHUH YYEOHBIX U COMAIBHBIX TPOEKTOB;

(opMUpPOBaTh HAYUYHBINA TUM MBILLIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJTFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOpPMyJHpPOBaTh COOCTBEHHBIC 3aJa4d B 0OPa30BATEIBHOMN
JESATEILHOCTH W >KU3HCHHBIX CUTYALIUSX;

BBISIBJISITh MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUNOTE3y €€ PEIICHUS, HAXOAUTh APryMEHTHI Ui J0Ka3aTelbCTBA
CBOMX YTBEP)KICHUH, 3a4aBaTh MApaMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3APOBATh TMOJYYEHHBIE B XOJEC PEUICHMs 334a4d  PE3YJbTarhl,
KPUTHUYECKH OLICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYIO W MPAKTHYECKYIO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEM;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 337a4M, IOy CKAIOIINAE ATbTCPHATUBHBIC PEILICHUSI.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE YUEOHOro
nocoOus, HAyYHO-TOMYJISIPHOM  JITeparype, OMOJOTMYECKHX CIIOBApsIX U
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbBIX, B WHTEpHETE), aHAIM3UPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHHS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTE;

(opMyUPOBATh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOJABI MMPH MOUCKE U
otOope OMoJIOrnYecKoi MHMOpPMaIK, HEOOXOUMOM JUIsl BBITOJIHEHUS YUEOHBIX
3aj1ay;

npuoOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTUBHOTO MCIOJB30BaHUSI PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBHYIO  (OpPMY  MPEACTABIICHUS
Ononornueckoil HHGopMalyu (CXemsl, rpaQuKy, AUArpaMMBbl, TaOJIALbI, PUCYHKH
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CPEACTBA MNpu PpadoTe ¢
Ononornuecko  MH(OpPMALMEH: TMPUMEHATH XUMHYECKHE, (PU3AYECKUE U
MaTeMaTHYECKAE 3HAKH W CUMBOJIbI, (pOpMysibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCIOJB30BaTh M MNPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPECTBA
HaTJIAHOCTH,

BIQJICTh  HABbIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHue yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) o0enue:

OCYILECTBIISATE KOMMYHHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYLIECTBY OOCYXKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCHUTEJBHO BBITIOIHEHHS MPEIaracMoin
3a/1a4M, YUYUTHIBATh UHTEPECHl U COTNIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMAJIOTa WM JUCKY CCUH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWS, MOHUMATh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(DIMKTHBIX CUTYalWH,
YMETh CMSITYaTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUSI, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJCH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynHpoBaTh CBOM BO3PAKECHUS,

Pa3BEPHYTO W JIOTUYHO M37araTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeJIbHOCTD:

NOHAMATh W MCIOJIB30BATh MPEUMMYLIECTBA KOMAHAHOW M WHIWMBUIYAIbHON
pabOThI MPU PEHICHUN OMOJIOTUUECKON MPOOIEMBI, 000OCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNINOBBIX (POPM B3aUMOIECHCTBUS IPU PELICHUN YUEOHOH 312K,

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM OOHIMX
WHTEPECOB ¥ BOBMOKHOCTEHN KaXI0TO UjeHa KOJUIEKTHRA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OpPraHU30BLIBATH WU
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YJIbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJAa W KAKAONO Yy4YaCTHHUKA KOMaHIbI B
o0IMiA pe3yJIbTaT no pa3padoTaHHBIM KPUTEPHSIM,

Npeajaratb HOBBIE MPOCKTHI, OLCHUBATH HACH C MO3UIMU HOBU3HBI,
OPUTHHAJILHOCTH, PAKTUUYECKON 3HAYMMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYAIMSIX, TPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJj1aieHHEe YHHBEPCATBHBIMH PEryJSTUBHBIMHU ACHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJEM H HX
PEIICHHUSI B )KU3HEHHBIX U YUCOHBIX CUTYaIIUsX;

BbIOMpaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JCUCTBUSAX M MOCTYNKAX MO OTHOIICHUIO K JKMBOW NPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYIKAOLINX,

CaMOCTOSITENBHO OCYLIECTBIIATE [MO3HABATENBHYIO NEATEIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
JNEATENIBHOCTH U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITCJIBHO  COCTABJISITH  IJIaH  PEHICHHUST TPOOJIEMBI € YUETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JIaBaTh OLICHKY HOBBIM CUTYaLIUsIM,

pacupsTh paMKH YU4eOHOTO TPEAMETA HA OCHOBE JIMYHBIX MTPEANOUTEHUIA,

JIeNIaTh OCO3HAHHBIN BBIOOD, ApryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a PEIICHHUE,

OLICHUBATh MPUOOPETEHHBIN OMBIT;

cnocoO0CTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW H3PyJUIMN B
pa3HbIX O0OJIACTAX 3HAHWM, MOCTOSHHO TMOBBINIATH CBOM 00pa30BaTENIbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B AECATCIBHOCTS,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENIAM;

BIQJICTh  HABbIKAMM  TO3HABATEJIbHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIACMBIX JCHCTBUIA UM MBICIIMUTENBHBIX MPOLECCOB, KX PE3YJIbTATOB U
OCHOBaHWi, UCMOJIB30BaTh NPUEMBI PEQIICKCHM A/l OLUEHKM CUTYallWH, BBIOOpA
BEPHOIO PEIICHHUS,

VMETh OLICHUBATH PUCKH W CBOEBPEMEHHO IPUHUMATL PELIEHUS MO HX
CHWKEHUIO,



NPUHUMATh MOTHBBI M aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTue ce0sl U APYTrUx:

NPUHUAMATH Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W APryMEHTBl APYTMX IPH AQHAINA3E PE3YJbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOro YEI0BEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbie pe3ysbTaTel OCBOCHUs nporpaMmmbl COO mo OWONOrMHM Ha
0a30BOM YPOBHE BKJIIOHAKOT CiEHUPUUECKAE sl y4EOHOTO npeameTa « buonorus
HAYYHBIC 3HAHWS, YMEHHUS U COCOObI IECHCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3OBAHUIO 3HAHUWM, BUABI JEATEIBHOCTH MO MOJIYYSHHUIO HOBOTO 3HAHUS U
NPUMCHECHUIO 3HAHWIA B Pa3jMUYHBbIX YUYEOHBIX CHUTyalUsX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYalMsX, CBS3aHHbIX C Owonorwei. B mporpamme mpeamMeTHbie
PE3yABTaThl TPEACTABIICHBI 110 TOAaM O0yYCHHSI.

[TpeaMeTHbIE pe3ysIbTaThl OCBOCHUsT yueOHOro npeameta «buomorus» ¢ 10
Kaacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI E€CTECTBEHHBIX HAyK, B (OPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE OMONOTUM, (YHKIUOHATIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPKAHHE OWOJOIMYECKMX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB WM MPEBPALICHUE
SHEPruM ), TOMEOCTa3 (CaMOPETyJIsLMs), YPOBHEBAsSI OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHMS ), HACIECACTBEHHOCTh, K3MEHUYMBOCTD, POCT U
Pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTMYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MyTAUMOHHAs, LECHTpPaJIbHAas J0rMa MOJICKYJISpHOH Ouonoruu), 3axonsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydeHus (0 LeHTpax MHOrooOpasusi u
NPOUCXOXKACHUS KYJIbTYpHbIX pacteHnii H. M. BaBuioBa), onpenenste rpaHuLbl
UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHKE BIAAETh METOJAAMHU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIKOICHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWMN, OpPraHu3auus U MPOBEICHUE
OMOJIOTMYECKOTO ~ DKCINEPUMEHTA,  BBIIBH)KCHWUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMUMHAMH, OOBSICHEHHE MOJYYECHHBIX



PE3YABTATOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATHI, TEOPU M 3aKOHOB, YMCHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHWH MOy YEHHBIX PE3YJIBTATOB,;

YMEHHE BBIACISATH CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHHS, PA3MHOXKCHUS, WHAMBUAYAIIBHOTO PAa3BUTUS  OpPraHU3Ma
(OHTOTEHE3),

YMEHHE MPUMEHSATH MOJYYECHHBbIC 3HAHUS A1 OOBSICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KAFOIIMX JIFOACH, COOMOEHUS] HOPM IPAMOTHOTO MOBEEHUS B OKPY KAOIIEH
OPUPOIHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOJIb30BAHUS JTOCTHXKEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA ~ [UIsl  PalMOHAJIBHOTO
IPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJICMECHTAPHBICE TEHETMYECKHE 3aJa4d Ha MOHO- H
JUTUOPUIHOE CKPEIIMBAHUE, CLEIUICHHOE HACJIECIOBAHUE, COCTABISITH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUS HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTUYECKHE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKHM OLEHUBAaTh M WHTEPHPETHPOBATH MHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMWS, BKIIIOYAKOLIYK) TCEBJOHAYYHBIE 3HAHUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAY YHO-TIOMYJISIPHBIC
MaTepUaibl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAaHUI B OMOJIOTHWH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOTHH.

[TpenMeTHBIE pe3ysbTaThl OCBOCHUsT yueOHOro npeameta «buomorus» ¢ 11
Kiacce NOJDKHBI OTPAXKATH:

Cc()OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOCKHBIX YYEHBIX-OMOJOrOB B  pa3BUTME OMONOruM, (YHKIUOHATBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPKAHME OWOJIOTMYECKUX TEPMHHOB M TOHSTHA:
BU/I, MOMYJIALUS, TeHO(POH, SBONIOLMS, ABHXKYIIHAE CUJIBI ((PAKTOPBI) 3BOJIOLNH,
MTPUCTIOCOOJIEHHOCTh OPTaHW3MOB, BHI000pa30BaHWE, JKOJIOTMUYEckne (PaKTophbl,



DKOCHCTEMA, TMPOAYLEHTH, KOHCYMEHTBI, PEAYLEHThl, UENU MHUTaAHMUS,
AKOJIOTUYECKas Mupamua, OMOreoneHo3, onocdepa;

YMEHUE Wu3jaraTb OWOJIOTUYECKUE Teopuu (IBOJIOLNMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAs TEOPUSl SBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN U
nyteid sBommormn A. H. CeseprioBa, yuenust o ouochepe B. M. BepHanckoro),
OMPEIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJAMH HAYyYHOTO TIO3HAHUSI B OMOJIOTUU: HAOIOACHUE U
OIMUCAHUE >KUBBIX CHUCTEM, TPOLIECCOB W SIBJCHWA, OpraHu3alus ¥ MPOBEACHUE
OMOJIOTMYECKOTO  SKCIECPUMEHTA,  BBIIBUXKEHME  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HUCCICAYEMBIMUA BEJIMYUHAMH, OOBSICHEHUE MOJYUYEHHBIX
Pe3ybTATOB, MCIOJBL30BAHHBIX HAyYHbBIX MOHSATUN, TEOPUM W 3aKOHOB, YMEHHE
Jie7IaTh BHIBOJIbI HA OCHOBAHUU MOJTyYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATH CYIIECTBEHHBIC TMPU3HAKK CTPOCHMSI OUOJIOTMYECKUX
OOBEKTOB: BUJOB, MOMYJIAUA, MPOIYLUEHTOB, KOHCYMEHTOB, PpEIAyLECHTOB,
OMOreOLEHO30B M 3KOCHUCTEM, OCOOCHHOCTM TMPOLECCOB.  HACIICICTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpA, BHUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHu3MoB, JEHCTBUSI 3KOJOTMYECKMX (DAKTOPOB Ha OpraHu3Mbl, NEpeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUI B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB W OMOT€OXMMHYECKUX
LIUKJIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJIyYEHHBIE 3HAHUS sl OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro o0ecrieueHrss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOUIMX JIFOIEH, COOI0ICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPY Karolei
OPUPOAHOIN cpele, MOHMMaHWE HEOOXOAMMOCTH WCHOb30BAHUS JOCTUKEHUMA
COBPEMEHHOM OMOIOTUU AJIsl PAllMOHAILHOTO MPUPOIONOJIb30BAHMSI,

YMEHHUE pellaTh AJIEMEHTAPHbIE OMOJIOrMUYECKUE 3aaui, COCTaBJISATh CXEMbI
NEPEHOCa BEIIECTB M YHEPTUU B SKOCUCTEMAX (LIENU MUTaHUS);

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYJOBAHUEM;

YMEHUE KPUTUYECKM OLEHMBAThb W HWHTEPHOPETUPOBATH HH(OPMALMIO
OMOJIOTMYECKOTO  COJCpIKaHWs, BKJIIOYAIOIIYI0 TICEBIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOUHUKOB (CPEICTBA MAacCOBOM MH(OpMAaIMK, HAY YHO-TIOMYJISPHbIC
MaTepualibl),  paccMarpuBarh — [JIOOIbHBIE  SKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3[1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHUS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, IPAMOTHO
MCIMOJI30BATh MOHATUIHBIN anmapaTt OWOJI0THN.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KonnyectBo uacos DJeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckne (mudpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Bbubnuoreka [IOK
1 b 2 0.5
HOTIOTHA Kaxt Hayxa httos://m.edsoo.ru/7f41c292
Bbubnuoreka [IOK
2 XK 1
HBPIC CHCTCMBI H X Oprafusatii httos://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTaB U CTPOEHUE KJIETKU 8 1 bubmorexa LIOK
P httos://m.edsoo.ru/7f41c292
bubnuoreka [IOK
4 XK 6
HSHEACATEILHOCTS KICTIH httos://m.edsoo.ru/7f41c292
5 PasMHOXeHUe 1 MHANBUAY ATbHOE Pa3BUTHE 5 | Bbubnmuoreka [IOK
OPTraHU3MOB httos://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTD U U3SMEHYUBOCTD g 15 Bbubnuoreka [IOK
OPTaHU3MOB ' httos://m.edsoo.ru/7f41c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 Bbubnmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbubnuoreka [IOK
8 P 1
C3EpBHOE BpEMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34 0 4




11 KVIACC

KonnyectBo uacos DJIeKTPOHHbIE
HaunmeHoBaHHE PA3AeJIOB H TEM nudposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
1 DBOJIOLMOHHASA OHOJIOr st 9 1 Bubmiorexa IIOK
https://m.edsoo.ru/7f41cc74
5 Bo3sHuKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubmmnorexa LIOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKPYIKAIOLIast cpeaa 5 1 Bubmiorexa IIOK
p Py P https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOJIOTHYECKUE CUCTEMBI 9 Bubmiorexa IIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa [IOK
httos://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IMOYPOYHOE IIJTAHUPOBAHUE

10 KVIACC
Kosauuyectso uacos DJIeKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue A p
n/m Bcero H3y4eHHusi | oOpa3zoBaTe/bHbIE
padoThI padoTbI
pecypcsl
bubnuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863¢632a
Metoasl NO3HAHUS KMBOW MPUPOJIBL.
IIpaxTrueckast padora Ne 1
bubnuoreka [IOK
2 «HMcnonb3oBanue pa3nuuHbIX 1 0.5
https://m.edsoo.mu/863¢6122
METOJIOB MPHU U3YUEHUH
OMOJIOTHYECKIX OOBEKTOBY
3 Buonornueckue CUCTEMBI, MPOLIECCHI | bubmuoreka [IOK
U X U3YYCHHE https://m.edsoo.mu/863¢6564
4 Xumuyeckuii coctas KieTku. Boga u ! bubnuoreka [IOK
MUHEPAJIbHBIE COJIA https://m.edsoo.ru/863¢674¢
b
5 Benku. CocraB u crpoeHne O€KOB 1 nommorexa OK
https://m.edsoo.ru/863e¢6b72
depMeHThI — OHONOrHYecKre
kaTajausaTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTAIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e¢6b72
(bepMeHTOB (Ha MpUMepe aMHJIa3bI
WJIN KaTasasbl)»
b K
7 Yraesoabl JIunuael 1 ubmmorexa O
https://m.eds00.ru/863¢6870




bubnuoreka [IOK

8 Hyxnentoseie kucnorer. AT® https://m.cdsoo.ru/863¢6d5¢

9 Hcrtopus u MeToap! H3yUeHUs] bubmmorexa LIOK

kyeTku. Knerounas teopust https://m.edsoo.ru/863c¢6e¢88

10 Knerka xak uenoctHas xusas

cucTemMa
CTtpoeHue 3yKapuOTUYECKOMN KIIETKH.
JlaboparopHast pabota Ne 2
«M3yueHne CTpOCHUS KJIETOK Bbubnunorexa [IOK
11 pacTeHHiA, J)KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e61f0
OakTepuil O MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
rOTOBBIX MUKpOIIpEnaparax u ux
OTMUCAHUE»

12 OOMeH BemecTs Wi MeTabOIU3M bubmmorexa [IOK
https://m.edso0.ru/863e¢766¢
bubnuoreka [IOK

13 PotocTes. XemocHHTe3 https://m.cdso0o.ru/863¢7¢98

. bubnuoreka [IOK
14 InepreTieckuii 0bmen https://m.edsoo.ru/863¢7aae
KuzHeHHbIN UK KJeTkU. [lenenuve
kJeTku. Mutos. JlabopaTopHasi BuGorexa 1TOK
15 pabota Ne 3 «Habnronenne MuTo3a B 0.5 httos://m edsoo.r/863e7dod
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEnapaTax»
16 BuocunTtes Genka. Peakius bubnuoreka [IOK
MaTPUYHOIO CUHTE3a httos://m.edsoo.ru/863¢796¢
bubnuoreka [IOK
17 Tpancnaumt — bnocuntes benxa httos://m.edsoo.ru/863¢796¢
18 Hexknerounbie popmbl JKU3HH — bubmmorexa LIOK




BUPYCBI

https://m.edsoo.ru/863¢7540

bubnuoreka [IOK

19 DOpMBI pPa3MHOXKEHUS] OPTAHU3MOB https://m.edsoo.ru/863¢81b6
https://m.edsoo.ru/863e83 1e
bubnuoreka [IOK

20 Meiios

" https://m.edsoo.ru/863¢7f4a
OOpazoBaHue U pa3BUTHE MTOJIOBBIX
kJeToK. OTJIONOTBOPEHHE.
21 JlaboparopHas pabota Ne 4 0.5 bubnuoreka [IOK
«M3yueHne CTpOeHUs MOJOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpernapaTax»
2 WnnusuayanpHOe pa3BuTHE bubmmorexa LIOK
OPTaHU3MOB https://m.edsoo.ru/863e8436
3 I'enetuka — Hayka o bubmmorexa LJOK
HACJIEACTBEHHOCTH U H3MEHYMBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTU HACIEAOBAHUS

24 NpU3HAKOB. MOHOTHOPUIHOE Bubmuorexa ITOK

P ' P https://m.edsoo.ru/863¢8878
CKPELIUBAHNE

UTHOPHUIHOE CKpelTuBaHue. 3aKOH
A P P bubnuoreka [IOK

25 HE3aBUCUMOI'0 HACIIETOBAHUSA

https://m.edsoo.ru/863¢89a4

MPU3HAKOB
CuernieHHOE HACJIeIOBaHHE
npmsHakoB. Jlaboparopuas padora

26 Ne 5 «3yuenue pe3ybTaToB 0.5 bubnuoreka [IOK
MOHOTHOPHUIHOTO U TUTHOPUIHOTO ' https://m.edsoo.ru/863e8c60
CKpeIIUBaHUA Y IPO30(UITBI HA
TOTOBBIX MUKPOIIpEnapaTaxy

27 I'enetuka nona. Hacnenosanune bubnuoreka [IOK




MPU3HAKOB, CHCTIJICHHBIX C IMMOJIOM

https://m.edso0.ru/863e¢8¢60

HsmenuuBocts. HeHaciencTBeHHas
U3MEeHYNBOCTD. JlabopaTopHas

28 pabota Ne 6. M3yuenue | 0.5 bubnuoreka [IOK
MOIU(PHUKAITMOHHON H3MEHYHBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapUALIMOHHOIO psiia U
BAPUALIMOHHON KPUBOIN»

HacnencreeHHast ©3MEHUHUBOCTD.

29 JlaboparopHas pabora Ne 7. | 0.5 bubmmorexa LIOK
«AHanM3 MyTanui y 1po3o(puibl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEnapaTaxy

30 I'enetnka uenoBeka 1 buGmmorexa [IOK

httos://m.edsoo.ru/863e¢8d78
O600uenne o Teme

31 «HacnencTseHHOCTD U 1

U3MEHYHMBOCTb OPTAHU3MOBY
bubnuoreka [IOK

32 Cenekuist kak Hayka i npoLece ! httos://m.edsoo.ru/863¢9214

13 MeTonbl U JOCTHKEHHS CEIEKIINT | bubnuoreka [IOK
PACTE€HMI1 U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorust kak oTpacib ! bubnuoreka [IOK
MPONU3BOICTBA https://m.edsoo.mu/863e¢9336

OBLIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KVIACC

KosauuectBo yacos DJIeKTPOHHbBIE
Ne ara ungposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/n Bcero u3yuyeHusi | 00pa3oBaTeIbHbIE
padoThI padoTbI
pecypcsbl
1 DBOJIOUHA U METOIBI €€ U3YUYEeHUs 1 budmorexa [TOK
y https://m.edsoo.ru/863¢ca20e
5 Hcropus pazButus npeacTaBieHU | bubmmorexa LIOK
00 3BOMIOIIMU https://m.eds00.ru/863¢9570
bubnunoreka [IOK
3 MukposBoJroLUs 1
p H https://m.edsoo.ru/863e9¢cle
[Monynsiums Kak 3J1eMeHTapHast
€IMHULIA BUJA U 3BOJIOLHH.
bubnuoreka [IOK
4 JlaboparopHuas pabota Ne 1 1 0.5
https://m.eds00.1u/863e¢99¢6
«CpaBHeHM€e BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO)
5 JBIOKy1ue Cuibl (31€MEHTapHbIE | bubmmnorexa LIOK
(bakTOpBI) SBOMOLIUN https://m.edsoo.ru/863e¢9da4
bubnuoreka [IOK
6 EcrectBennsIii 0TOOp U ero GopmbI 1
p op https://m.edsoo.ru/863e¢9ed0
Pesynbrarel 3BOMIIOLMN:
NPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000paszoBanue. JlabopaTopHas ! 0.5 bubnuoreka [IOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863¢9fde
pUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHTEJIBHOTO XapaKTepay
8 Hanpasnenus u nytu | bubmmnorexa LJOK

MaKpO3BOJIOLIUN

https://m.edsoo.ru/863e¢9¢cle




9 HeobpatumocTs 3BOMIOINUN
10 UcTopwust s)xu3HU Ha 3eMJI€ U METObI
e€ U3yueHus
1 I'unoresbl NPOUCXOXKIEHUS XKU3HU bubmmorexa LIOK
Ha 3emiie https://m .edsoo.ru/863cadab
12 PazBurue xxu3Hu Ha 3emuie 1o 3pam 1 bubnuoreka [IOK
nepuoaam https://m.edsoo.ru/863¢cabbe
OcHOBHBIE 3TaIlbl 3BOJTIOLUU
PaCTUTENBHOTO U KUBOTHOTO MHpa.
13 [IpaxkTrueckas padora Ne 1 0.5 bubmmorexa LIOK
«H3y4yenne uCKONMaeMbIX OCTaTKOB https://m.edsoo.ru/863¢ea8be
pacTeHH 1 )KUBOTHBIX B
KOJUTEKLIMAX»
14 CoBpemMenHas cucrema bubnuoreka [IOK
OPTaHUYECKOro MHUPA https://m.edsoo.ru/863cad8e
15 DBOJIIOLIUS Y€JIOBEKA (aHTPOIIOTeHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JABmkyue cuibl ((akTophl) bubmmnorexa LIOK
AHTPOTIOTE€HE3A https://m.edsoo.ru/863cad44
7 OcHOBHbIE CTaIU1 3BOJIIOLIUN
4eJloBeKa
18 Yenoseueckue pacbl U IPUPOIHbBIC bubnuoreka [IOK
afanTanuuu 4ejI0BeKa https://m.edsoo.ru/863¢caca?
PesepBHbrii ypok. O6o0uienne no
19 TeMe « BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenbl 0OUTaHUSA U SKOJOTHIECKHE bubmmorexa LIOK




bakTops!

https://m.edsoo.ru/863¢eafec

AbGuotnyeckue GakTophbl.
JlaboparopHas padora Ne 3.
«Mopdonoruueckue 0cOOCHHOCTH

. bubmuoreka [IOK
22 PacTeHUH U3 Pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus» . JlabopaTopHas pabora
Ne 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnuoreka [IOK
23 buotuueckue paktopbl
¢ P httos://m.edsoo.ru/863e¢b348
DKONIOTHYeCKUE XapaKTepUCTUKU
nomnyysun. [paktndeckas pabora
24 Ne 2 «Ilopcuér mnoTHOCTH 0.5
MOMYJIILUMA PA3HBIX BUIOB
pacTeHu»
25 CoofriecTBa OpraHU3MOB — bubnuoreka [IOK
OuoreHo3 https://m.cdsoo.ru/863¢b46a
26 DKOJIOTHYECKNE CUCTEMBI bubnuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863cb46a
OcHOBHbIE TOKA3aTENN HIKOCUCTEMBI.
bubnuoreka [IOK
27 DKOoNoruyeckue mupaMubl.
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 IIpuponHble 3KOCUCTEMBI
29 AHTpPOIIOTreHHbIE S KOCUCTEMBbI
30 buocdepa — rnodanbras bubmmorexa LIOK
3KOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuoreka [IOK

onocdepsr

https://m.edsoo.ru/863ebd 16




32 UenoseuecTso B Ouochepe 3emiu 1
3 CocymiecTBoBaHNE TPUPOABI U ! bubnuoreka [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863cbale
PesepBHblii ypok. O6001IeHne TeMbl
34 «Coo01mecTBa 1 3KOJIOTHYECKIE 1
CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME




YYEBHO-METOANYECKOE OBECITEYUEHUE
OBPA3OBATEJIBHOI'O IPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A A., Pyonos A.M. u apyrue /Ilox

pen. [Maceunuka B.B., AkunonepHoe oomectBo «M3narensctBo «IlpocBemnicHre»

METOANYECKUE MATEPUAJIBI JIUISA YUYUTEJIA

1. Anacracosa JLI1. O0was 6uonorus. Jugakruaeckue marepuansl. — M.:
Benrana-I'pad, 1997.

2. bormanosa T.JI., Comonosa E.A. buonorus. CripaBOYHUK 115
CTapUIEKIACCHUKOB M MTOCTynarmmx B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa M.B. COopHuk 3a1a4 o oOuieii Ouosorum Ajist NOCTy NaroLIuX B
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