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HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTHA TEOPETHUYECKYH) OCHOBY AJIs
ONPEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiabHele mnonoxkenus DOI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH  LENICH, COACP)KaHWs, PeE3yabTaTOB OOydYeHUus W
TpeOOBAHM K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
NPUHLHAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
oOmero oopazoanus B Poccuiickoii denepaiiuiu, a Tak)Ke MOJ0KEHUS O CEUpUKE
Ouonoruu, €€ 3HAYCHWM B TIO3HAHWUM >KMBOW MPUPOABI M  OOECIEUEHUU
CYLIECTBOBAHMS YEIOBEUECKOr0 oOuiecTBa. COINMACHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no OMoNOrUK 1a€T MPEACTABICHHE O HEIsIX, 00 001IEel cTparerun
00yueHus1, BOCIIUTAHUS M PA3BUTHSI 00YUYarOIIUXCs CPEACTBAMH YUEOHOT O MpeaMeETa
«buonorusy, onpeaenser 0043aTeNbHOE MPEAMETHOE COACPYKAHKE, €0 CTPYKTYPY,
pacrpenesicHue 1o pa3jAciaM W TeMaM, PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTh
U3yYCHUs YUYEOHOTO MaTepralia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUITPEAMETHBIX
CBS3CH, JIOTMKH OOPa30BATEIBHOrO MPOLECCA, BO3PACTHBIX OCOOCHHOCTEM
00y4JaroIuxcsl.

B nporpamme 1o OnosIorum Tak:ke yUYATHIBAIOTCS TPEOOBAHUS K INTAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM M MPECAMETHBIM pe3yJibTaraM OOy4YeHHs B
(hopMHUpOBaHUHU OCHOBHBIX BHJIOB y4ueOHO-MTO3HABATEIbHOMN
JEATENBHOCTH/YUEOHBIX JEHCTBUIA OOYydYarIMUXCSs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEaM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B M3YyUYECHHMM OwWoJioruu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS HAMPABICHHOCTh HA PAa3BUTHEC 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMI JINYHOCTH, SKOJOTHYECKOIO MBILUICHUS, MPEACTABIEHUN O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKpPY)KArOLICH MPUPOAHON Cpene.
[ToaTomy Hapsay ¢ M3ydeHHEM OOLIEOMOIOTMYECKUX TEOPHU, 4 TAKXKE 3HAHWMA O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOUIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHCBHOMN JKU3HU JJIsl PEIICHUS NMPUKIAIHBIX 337124, B
TOM 4ucie. NPOQUIAKTUKA HACJIEICTBEHHBIX 3a00JICBAHMI YEIIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUs, 000CHOBAHMSI SKOJIOTUUYECKH LIENECOO0OPA3HOTO
MOBEACHUSA B OKPYJKAIOIIEA MPUPOIHON CPEAE, aHAIA3A BIIUSAHUSA XO3IiCTBEHHOMN
JEATEIILHOCTH YETIOBEKA HA COCTOSTHUE MPUPOIHBIX U MCKYCCTBEHHBIX 3KOCUCTEM.
YcuieHne BHUMaHUST K TPUKJIAAHON HAMpPaBIeHHOCTH Y4YeOHOro mpeaMmera
«buronorusy NpoAUKTOBAHO HEOOXOIUMOCTBIO OOECTIEUCHHUS YCIIOBUM [Tl PEIIEHUS



OJTHOM M3 aKTyaJIbHBIX 33/1a4 UIKOJBHOrO OMOJIOTMYECKOr0 00pa3oBaHus, KOTOpas
npeanoiaract GopMuUpoBaHUe y 00yYarOUIMXCS CIOCOOHOCTH aJanTHPOBAThCS K
U3MEHEHUSM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

Bbuosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAYYHOH KapTHUHE MUpa, pacluupseT U 0000MIACT 3HAHUS O JKUBOH MpPUpoAc, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJis: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopMupoBaHMUsI
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKU3HU, IKOJOTMUYECKOTO MBILILIEHHS, IICHHOCTHOTO OTHOILUEHUS K KUBOM MpPUpPOAe
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSI UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. M3yuenne 6nonorun odecneynBacT yCiuoBHs A (OPMUPOBAHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPEACTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3BaHHbIE TNOJOXEHHUS O TNpPEAHA3HAUYEHUM Y4eOHOro MpeaMera
«buosiorus» COCTaBWJIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABICHHOTO B MPOrpamMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIIEH C MO3UILUHI KYyJIbTYpOCOOOPA3HOTO MOAX0JAa, B COOTBETCTBUU C
KOTOPbIM O0OyYaromuecs MOHKHBI OCBOMTH 3HAHWS W yYMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME aJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKolIeH MPUPOJHOH cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKOH aesTenbHOoCTH. Oco00€ MECTO B ITOW CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJIOrMYECKOro 00pa3oBaHHsSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOro marepuajiia B HporpaMme Io
OMOJIOTUM  OCYIIECTBJCHO € YYETOM TPUOPUTETHOTO 3HAUEHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro npeamera « buonorus»
BBIJICTICHBI CJIEIYIOUINE CONEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak
ouonornyeckas cuctema», «CucremMa M MHOrooOpa3ue OPraHMyYeCKOro MHUpPay,
«DBOIOLMS KUBOK TPUPOIBD, « DIKOCUCTEMbI U TTPUCYIIIUE UM 3aKOHOMEPHOCTHY.



Llens w3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra M MNPUOOPETCHHE YMEHMA
WCIOJIb30BATh ATU 3HAHWS Ui TPAMOTHBIX JACHCTBUI B OTHOLICHUH OOBEKTOB
SKUBOU TPUPOJIBI U PELICHUS PA3TMYHBIX KMU3HEHHBIX MPOOJIEM.

JlocT>KeHrE 1enM u3ydyeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEMICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYArOUIMMKCS CHCTEMbl 3HAHWM O OMOJOTMYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAMX OCHOBOM
i (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJIaX HAYYHOTO MO3HAHMSI, CTPOEHUHU, MHOTO00pa3unu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHU3alMy, BBIAAKOUIMXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MVISIAOB, WAECH M TMOIXOJ0B K M3YUYCHHUIO JKUBBIX CUCTEM
PAa3HOrO YPOBHSI OpraHU3alliu;

CTAaHOBJIEHWE Yy oOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, PA3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY>KAKOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHWM 3HAHWI U OMBITA, MOJTYYEHHBIX TPU U3YUCHUN
OMOJIOTHH,

(¢opmupoBaHue y OOydarOIIUMXCs YMEHWUH WJUIFOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHWA B MPAKTHUYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEAUIIMHCKAX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA,

BOCIUTAHHUE YOEKAEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM >KMBOW
MPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHUS STUYECKHUX
HOPM IIPY MPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIMICHUS YPOBHS
3KOJIOTHYECKOM KYJIbTYPHI, 11 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEAHEBHOM KM3HU IS
OLICHKH MOCJICICTBUI CBOEH NEATEIBRHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazopaHust «buonorus», wydaemas Ha
0a30BOM YPOBHE, SIBJISIETCS 00s3aTE€NIbHBIM YUE€OHBIM MPEIMETOM, BXOISIIMM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBD.

JIiist u3yueHusi OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero oOpa3oBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 wac B HEAETIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMM ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, Ppunocopuei, STUKOMH, SCTETUKON M MPABOM.
Pone Guonorun B opMUpPOBAHUM COBPEMEHHOMN HayYHOH KapTUHBI Mupa. CHcTeMa
OHMOJIOTMYECKUX HAYK.

MeTo1bl MO3HAHUS )KUBOH MPUPOABI (HAOMIOJCHHE, SKCIIEPUMEHT, ONTUCAHMUE,
U3MEpeHne, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. Hapsun, I'. Menaens, H. K. Koaesnos, /x. Yorcon u @. Kpuk.

TaGnuupl 1 cxeMbl: «MeTOBI MO3HAHUS SKUBOH TPUPOIBD?.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[Tpaktuyeckas pabora Ne 1. «Mcmonb3oBaHHWE pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. ’KuBble cHCTeMbI H HX OPTaHHU3ALHS.

JKuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3ali OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISLUOHHO-
BUJIOBOM, 3KOCHUCTEMHBIN (OMOT€OUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGnmuupl 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HW», « YPOBHH OpPraHu3aluu
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumu4eckuii COCTaB U CTPOCHHE KJIETKH.

XAMHUYECKUI COCTAB KJIETKM. XHMHMYECKUE JJIEMEHTBL. MAaKPOSJIEMEHTHI,
MUKPOJIEMEHTHL. Boaa 1 MUHEPAIbHbIE BEMIECTBA.

OYHKIMM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKe. [lommep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHUE OEIKOB. AMUHOKUCIIOTHI — MOHOMEPBI OEJIKOB.
He3ameHuMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTEL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



DepMEHTBI — OMOIOTHYECKHE KaTanu3aTopel. CTpoeHUE PepMEHTA: AKTUBHBIN
HEHTp, cyOcTparHas cnenupuuHocTb. KodepMmeHnTel. Butamunbl.  Ornnuus
(PEPMEHTOB OT HEOPTAHUYECKUX KaTATM3aTOPOB.

YrneBoasl: MOHOCaxapuabl (IIF0K03a, pru0o3a U Ae30KCuprd03a), Aucaxapuibl
(caxapo3a, JlakTo3a) W mojucaxapuibl (Kpaxman, TJIMKOTEH, [EJUTI003a).
buonorndeckue QpyHKIMM YIIIEBOJOB.

Jlunuaer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue (QyHkumm unuaoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

Hyxneunoseie kucmorel: JIHK wn PHK. Hykmeoruasl — MOHOMEpSI
HYKJIEHHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenune u ¢pynkumn PHK.
Buasl PHK. AT®: crpoenue u QpyHKIUU.

Lluronorust — Hayka o kneTke. Kietounas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METOIbl H3YUEHUS KIIETKH.

KieTka kak nenoctHas sxuBas cucrema. OOnime NpU3Hakh KIETOK: 3aMKHYTast
HapykHas memOpaHa, Monekyhael JJHK kak renetwueckwii ammapar, chcTema
CUHTE3a OenKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. (OcoOeHHOCTH
CTPOECHMsI MPOKAPUOTHUYECKON KieTku. Krnetounas creHka Oaktepuil. CTpoeHHe
JYKAPUOTHUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEILHON, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIIETOK — KJIETOYHAS CTEHKA, TNIMKOKAIMKC, UX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opraHouibl. OpHoMeMOpaHHble opraHouansl kietku: OIIC, anmapar [onbmxwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIPHH, TJTACTHIBL.
[TpoucxoxacHue MUTOXOHApHA W mnmactua. Buasl mmactua. HememOpaHHbIE
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTHKA. DYHKIUU OPraHOMI0B KIIETKU. BKIOYEHHS.

Snpo — perynsaropHslil HeHTp KaeTk. CTpoeHue siapa: sacpHas 000J0YKa,
KapuoIuIa3Ma, XpOMaTHH, sAPBILIKO. XPOMOCOMBI.

TpaHCopT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsr: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Jlxk.
YorcoH, ®. Kpuk, M. Yunkuuc, P. ©panknun, K. M. bap.

Jnarpammel: «PacrpeesieHne XUMUYECKUX JJIEMEHTOB B HESKABOW IIPAPOJIEY,
«Pacnipenenenne XUMHUIECKUX SJIEMEHTOB B )KMBOU NPUPOJEY.

Tabmuupl n cxemsbl: «llepuoanueckas Tabiuna XUMHUYECKAX 3JIEMEHTOBY,
«CTpoeHKEe MOJIEKYJIBI BOABL), «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI



ATO®», «CtpoeHne 3yKapuOTAYECKON KIETKWY, «CTPOCHUE >KMBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHHuE aapa KIETKWY, « YTIIEBOABDY, «JIMmuAIbI».

OOopyaoBaHue: CBETOBOW MHMKPOCKON, OOOPYAOBAHWE [UISl MPOBEICHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 1. «M3yueHHe KaTaJIUTHUYECKOW AKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIAa3bl HJIA KATaIa3bl)y.

JlaGopatopnas padota Ne 2. «M3ydyeHWe CTPOCHMS KJIETOK PpACTECHUH,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U HMX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, UM META0OIM3M. ACCUMWISLHNS (TTACTUYECKUH OOMEH) 1
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMEHa BEMIECTB: aBTOTPOHBINA U reTepoTpodHbIil. Ponk pepmMeHTOB B
O0OMEHE BEIIECTB M MPEBPAIICHAN SHEPTHH B KIIETKE.

dorocuHte3. CBeroBas W TemHOBas (a3sl  (oTtocuHTe3a. Peakumu
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS SKU3HH
Ha 3emuie. Bausinue yciioBuii cpeabl Ha (POTOCHHTE3 U COCOOBI MOBBIMICHHS €TI0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIME OAaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HaA 3eMUIIE.

OHEPreTuiecknii 0OMEH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. DTallbl SHEPrETUIECKOro OOMeHa. [ THKom3.
bpoxxenne u ero Buapl. KUCIOPOAHOE OKHCIEHHE, WIH KIETOYHOE IbIXAHHE.
OxucnaurensHoe pochopunrpoBanre. IPPEKTUBHOCTh SHEPTETUYECKOT0 OOMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanuzanus renetTMueckoil MHQOpMalMKM B KJIETKE. ['€HETHYECKMI KOO W €ro
cBoiictBa. Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHciasaumu. KoaupoBanue amuHOKMCIOT. Posb pubocom B
OnocuHTE3€E OEnKa.

Heknerounsie popmel xK13HU — BUPYCHl. icTopust oTKkpeiThs BUpycoB (. H.
HpBanoBckuii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO LMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oyaurens CI1N /.



OOparHas ~ TpaHCKpuIuus, peBepraza W uHTerpaza.  [Ipodwunakruka
pacnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UBanoBckumii, K. A. TumMupsses.

Tabmuupbl 1 cxembl: «Tunel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTryeckuii oOMen», «Xjopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«CTpoeHue U PyHKIMOHUPOBAHUE reHay, «CuHTE3 Oenkay, «I eHETHYECKHA KOay,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHBbIM 1Kk Bupyca CIIM/a,
OakTeprodara», «Pennmukarms JJTHK».

ObopyaoBanue: moaenu-anmmkanyu «Yasoenune JJHK u Tpanckpunmmsy,
«buocunTes 6enka», «CTpoeHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PazMHOKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii MK, WM SKU3HEHHBIA LMK KIeTKW. WHTepdasza u MUTO3.
[Tpoueccel, mpotekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpBl.  XPOMATH[BL
LIATONOTrNYECKUE OCHOBBI  PAa3MHOKECHHMST W MHAMBHIYAIIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Jenenne knetku — MuTo3. Craguu muto3a. lIponeccsl, mpoMcxXoasime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTMUECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl O6ecnosioro
Pa3MHOKECHUS. JICIICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPa30BaHUE, BETETATUBHOE Pa3MHOKEHUE. MICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYMS OT OECTIOIOrO.

Meito3. Cramumn wmeriosa. [Ipomeccsl, MpOMCXOadIne Ha CTaausx MeEHo3a.
IloBeneHne xpoMocoM B Meio3e. KpoccHHroBep. bBHONMOTMYECKHH CMBICT H
3HAYCHHUE MENO03a.

['amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBbIE >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CIOEPMATOTCHE3 M OBOICHES.
OcoOEHHOCTH CTPOEHUsl SWLEKIETOK W CHepMaro3ouaoB. OIIOJ0TBOPEHHUE.
[TapreHorenes.

UupuBuayansHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOneHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIIBI
NOCTAMOPHOHAIBHOTO PA3BUTHS: NPIMOE, HEMPAMOE (JIMUYMHOYHOE). BrusHue



Cpelbl HA PA3BUTHE OPraHW3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKAEHHBIE
VPOJCTBA.

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

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI Pa3MHOKEHUST OPraHU3MOBY, «/[BOiiHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTECHUI», «BereratmBHOE Pa3sMHOKECHHE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMby, «Kitetounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTaIUU OHTOTCHE3AY.

ObopyaoBanue: MHUKPOCKOIL, MUKpOIpenaparsl «CriepMaTo30u bl
MJIEKONIMTAOLLIETOY, «SHLEKIeTKAa MIIEKOMUTAIIEr0», «KapuoKknHe3 B KIIETKAX
KOpEIIKA JIYKa», MArHATHAs MOJC/b-ANIUIMKALIMA «[IeeHre KIETKWY, MOJAEIb
JIHK, moaenb metaha3zHOil XPOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEWIKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparTaxy.

JlaGopatopnas pabora Ne 4. «U3ydeHue CTPOCHHS MOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjienCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHEeTUKU. McTopus pa3BuTHs TEHETUKHA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKag poCCHHCKHX M 3apyOesKHBIX
YUEHBIX B Pa3BUTHEC TCHETUKH. MeETOapl TEHETUKH (TUOPUI0IOTHYECKUA,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHSA. ['€HETUUYECKAst CUMBOJIMKA, UCIIONBb3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAHUS NMPU3HAKOB, YCTAHOBJIEHHBIE ['. MeHaenem.
MoOHOrMOpPUAHOE CKPEIIMBAHKWE. 3aKOH €AMHO00pa3usi TUOPHUIIOB TEPBOIO
NOKOJIeHHUsI. [ [paBUIIO TOMUHUPOBAaHUS. 3aKOH PACLICIUICHU MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [10JIHOE ¥ HEMOJIHOE JOMUHUPOBAHUE.

JIurnOpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OpPU3HAKOB.  [[MTOr€HETHYECKHE  OCHOBBI ~ AMTMOPUIHOIO  CKPEIIMBAHUSL.
AHanmusupyronee ckpemmBanne. Menonp30BaHne aHATA3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuernieHHOE HacaenoBaHue nmpu3HakoB. Padbora T. MopraHna no CueryieHHoMy
HACJEN0BAHMIO reHOB. HapyieHne cuensienns reHOB B PE3YJIbTATE KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOrameTHele M TIeTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUAb N3MEHUYUBOCTU: HEHACIICACTBEHHAS U HACIICICTBEHHAS.
Pome  cpempl B HEHACIENCTBEHHOW  M3MEHUYMBOCTH.  XapakTepPUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTH. BaprallmoHHbIN psJl M BapyuallMOHHAS KPUBAS.
Hopma peakuuu npusHaka. KOJMMYECTBEHHBIE WM KAUYE€CTBEHHBIE MPU3HAKK M HX
HOpMa peakimu. CBoMCTBA MOAU(PUKAIMOHHON H3MEHUYMUBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmOHHAsi K3BMEHUYHUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIC. HacToTa U MpUYMHBI MyTaluid. MyTareHHbie (PaKTOPHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBocT H. M. BaBuiosa.

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapumotum denoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTNUYCCKU, OJIM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TEHETUYECKUH. CoBpeMeHHOE ONpEIEIIEHAE TEHOTHUNA!
ITIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[111P-ananu3a. HacneacTBeHHbie 3a00J€BaHMSl YEIOBEKA: I'E€HHBIE OOJIEC3HM,
OOJIE3HU C HACJEICTBEHHOM MPEAPacoNOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
CoMarnueckue W TeHEpaTHBHbIE MyTanuu. (CTBOJIOBBIC KJIETKU. [IpuHIMITBL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICYCHHUS T€HETHYECCKUX
Oone3Heil. MennuKO-reHETHYECKOE KOHCYJIBTHPOBAHKUE. 3HAYEHHE MEAWLIAHCKON
TCHETUKH B MPEAOTBPALLCHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHUAN YETTOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecoscknii, H. Y. BaBuios.

TaGnuipt v cxeMbl: < MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 HUTOTEHETHYE CKAst
OCHOBA», «3aKOH PACILEIJICHUS A €70 HUUTOTEHETUYECKAS OCHOBAY, «3aKOH YMCTOTHI
rameT, «lurubpuanoe ckpemmBanuey, «I [MTOIOrM4ecKue OCHOBBI TUTMOPUTHOTO
CKpelmBanusy, «Meiosy, « B3auMoaeiCcTBUE allJIENbHBIX TEHOBY, «[ eHeTHUECKue
KapThl PACTCHU, )KUBOTHBIX M YEJNOBEKAY, «[ €HEeTHKA MOJIa», «3aKOHOMEPHOCTH
HACIIEOBAHU, CLEIUIEHHOTO € NOJIOM», «KapuoTUnel 4YenoBeKka U JKUBOTHBIXY,
«Buapl m3meHunBocTH», «MoaudukalmoHHas U3MEHYMBOCTLY, «HacieaoBaHue
pesyc-paktopa», «['eneTuka rpymnn KpoBu», « MyTalfmoHHasi ”3BMEHUYHUBOCTHY.

OOopyaoBanue: MoJenu-amuInKaugun  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct
XpPOMOCOMY, MEKPOCKOM M MUKpoIpenapar «/J{po3odunay (HopMa, MyTauun Gopmsl
KPBUTBLEB M OKPACKH Tena), repdapuii «I opox moceBHOMY.



JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlabGopatopHas paGota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabGopatopHas pabota Ne 6. «M3yueHne MoaAM(UKAIIMOHHON U3MEHUUBOCTH,
ITIOCTPOEHHUE BAPHALMOHHOIO Psifia M BAPUALIMOHHON KPABOI».

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

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

Tema 7. Cenexkuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak Hayka M MPOLECC. 3apOXKACHUE CEICKUMU U JTOMECTHUKALUSL.
Yuenne H. Y. BaBuioa 0 neHTpax NpoOMCX0KIECHUS © MHOTOOOPa3us KyJIbTYPHBIX
pacteHuii. LIEHTPBI IPOMCXOKACHUS TOMALTHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI M MHAMBUAYAIBbHBIIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLIEHKA 3KCTEPhEPA. BIM3KOPOACTBEHHOE
CKpellMBaHUE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUW.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuanzanus u € ycnexu. FIckyCCTBEeHHBII MyTareHe3 U MOJayYeHUe
MOJIATUTOUAOB. JIOCTH)KEHUS CENEKLIIMA PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK u TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHepus. Kilerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUH.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX  CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

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

IToprperer: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapra «lIeHTpbl MNPOUCXOXKACHUS W MHOroo0Opazus
KYJBTYPHBIX pacTeHuiiy, «[Iopoabl TOMAMHUX >KUBOTHBIXY», «COPTA KyIbTYPHBIX
pactenuity, «OrnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,
«[Momunnonaus», «OOBEKTH OMOTEXHOJOTHM», «KIIETOYHBIC KYJIBTYPBl H
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O0opy10BaHUE: MYJISKU IUTOA0B U KOPHEIIOA0B AUKUX (JOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CenbCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

OkcKkypeust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJCKIMUA PACTEHUA W
JKUBOTHBIX (Ha CEIICKIMOHHYIO CTaHLMIO, IJIEMEHHYFO bepmy,



COPTOMCHBITATENBHBIA ~ YYAaCTOK, B TCIUIMYHOE XO3AHCTBO, Ja00PaTOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

11 KVIACC

Tema 1. DBosroOHHAsSE OHOJIOTHS.

[TpeAnochIKM BO3HUKHOBEHHS 3SBOJIFOLIMOHHOW TEOPUHU. DBOJIOLMOHHAS
TEOpUst U €€ MECTO B OHMOJIOrMH. BIusiHUE SBOJNIOLMMOHHON TEOpUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBHzETENBCTBA  3BONMKOLUUMU. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MNEPEXOAHbIE (POPMBL
Bbuoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuusi 3MOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKHE. CXOACTBO
MEXAHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas teopuss Y. JlapBuHa. [IpeAnocChbuIKM  BO3HUKHOBEHUS
JapBUHU3MA. J[BHKYIIME CWIIBI 3BOJIIOLMM BUAOB MO JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE TIPH OIPAHUYCHHOCTH PECYPCOB, HEONpPEACHEHHAS W3MEHUYMBOCTb,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBINA OTOOD).

CunTeTnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHHSI.

Muxkpospontonus. [Tonmysanus Kak eIMHUNA BUAA U SBOJTIOLIUN.

JIBmokymre cuibl ((akTopbl) SBOIOLMKA BHJOB B MpUpoae. MyTalMOHHBINH
OPOLECC M KOMOMHATMBHAS WM3MEHUYMBOCTH. [lOMyJIIIMOHHBIE BOJHBI M ApPEl(
IeHOB. M301us 1 Murpanusi.

EctectBennblii 0TOOp — HampaBnstommii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCT, OPraHu3MOB KakK pe3yJibTar SBONOLUM. [IpuMepsl
OPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(03bl U UAN0AJANTALNH.

Bun wu BupooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYeCKOE.

Makpospontonusi. DopMmbl  3BOMOLMK:  (PUIETHYECKAs, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapaiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TporcxoxaeHre OT HECTEUMAIM3UPOBAHHBIX MPeAKoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaAaLusl.

JlemoHcTpanum:

[Toprpersr: K. JInnnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ©. Mromiep, A. H. Ceepios.



TaGnuipl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMiiey, «3apOabILIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHID,
«MHoroo0Opazue  mopoa  KMBOTHBIX»,  «llomynsuuwy, — «MyTanuoHHas
WU3MEHUYMBOCTE», «ApomMop¢o3el», «Mmmoamantammmny, «OOmas aereHepanusy,
«/IBmokymme cwiel dBomonum», «Kapra-cxema Mapupyra nyremectsus Y.
JapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUE), « DKOJIOTHUUYECKOE BUIOOOPA3OBAHKEY.

OOopyaoBaHHE: KOJUICKLMS HACEKOMBIX C PA3IMYHBIMM THUOAMH OKPACKH,
HAOOp TUIOAOB M CEMSH, KOJUEKUst «lIpuMephl 3alMTHBIX MPUCHOCOOJICHUH Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX MW PacTeHWi», moaenb ammmkamms —«llepekpéct
XPOMOCOMY, BII&KHBIE NIpenaparsl « Pa3BuTine HacekoMoroy, « Pa3zBuTue JMArymKkmy,
MuKpomnpenapar «Jpozoduiia» (HopMa, MyTarun (JOpMbI KPbIJILEB M OKPACKH TENA).

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHYECCKOMY
KPUTEPHUIO».

JlabopatopHas padota Ne 2. «OnucaHue npucnocoOJEHHOCTH OpraHu3ma u €€
OTHOCHUTEJIBHOI'O XapaKkTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIE MPEACTABICHUS O 3apOXKAECHHUM >KWM3HU. HayuHble THIOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emiie. a0MOreHe3 M TaHCIEPMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIMICCTB W3 HEOPraHWYECKHUX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMIOLMK. HavanbHbIE ATarb!
Oounonornueckoi 3Bomoumu. ['mnoreza PHK-mupa. ®opmupoBaHue mMeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M KX DBOJIOLMS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1Mo >paMm U nepuonam. Karapxeh. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHUICKUH,
OPHAOBHUKCKHI, CHITYPANCKAN, JEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

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

KaiiHo3olickas »2pa W €€ MNepuoAbl. MAJICOTCHOBBINH, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.

XapakTepucTUKa KIMMaTa U TEOJIOTMYECKUX MPOLeccoB. OCHOBHBIE 3Tarlbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHud W
JKUBOTHBIX. [ [0SIBJICHUE, paCUBET U BBIMUPAHUE TPYIII KMBBIX OPraHU3MOB.



Cucrema OpraHM4eCcKOro MHUpa Kak OTpakeHuEe 3BOMONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOIOLMS YENOBEKA. AHTPONOJIOTUS KaK HayKa. Pa3BuTre npeacraBneHui o
OPOUCXOKACHUN 4YeNOBEKAa. MeEToIbl HM3Y4YeHHMs aHTpomnoreHe3a. CxOAacTBa M
Pa3IAYMs YETOBEKA U JKUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JIBrokymume cuiibl ((pakTophl) aHTponorene3a. HacneacreeHHas U3MEHYMBOCTh
U €CTECTBEHHBII 0TOOp. OOHIECTBEHHBIA 00pa3 >KM3HU, M3TOTOBJICHUE OpYIUi
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMenblid, YenoBek npsaMoxomalmii, UYenoBek HeaHACPTANBCKHM, YenoBek
pasyMHbIii. Haxookm MCKOMaeMbIX OCTATKOB, BPEMS CYIIECTBOBAaHHWs, O0JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY U

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMECOMAHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3uarcko-aMepuKaHckasi).  UepThl  MPUCIOCOOJIEHHOCTH  MPEACTaBUTEIICH
YeJIOBEYECKUX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputnka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlacrep, A. K. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHue COJIHEUHON CHCTEMBI», «Pa3BuTue
OpPraHMYeCcKoro mupa», «PacTurenpbHas KineTka», <«OKWMBOTHAS  KIETKay,
«[TpokapuoTnueckas KieTka», «COBpEMEHHAs CUCTEMAa OPraHUYECKOTO MHUPAY,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «JlpeBHelue moany», «Jpesaue moany, «llepBeie
COBPEMEHHBIC JTFOAN», «YET0BEUECKUE PACHIY.

O6opynoBanue:  myasokn  «[Ipoucxoxnaenne — denmoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUATEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJCMKH WM
M300paKCHHUsST KAMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKA (KaMHHU-YOMIMEPHI,
pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas TaOnuia, Koyuiekuus «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[TpakTyeckas pabora No 1. «3ydeHHME MCKONAEMBIX OCTATKOB PACTCHUNA W
>KUBOTHBIX B KOJUICKIUSX).

OKCKypcHsl «DBOJIONMS OPraHUYeCcKoro mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKPY>KaKIIas cpeaa.



DKOJIOTHS KaK HayKa. 3aa4 U PAa3Iesbl SKOJIOTHA. METOMBI SKOJIOTHYECKUX
UCCIICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Kaccudukanus SKOIOTHUECKUX  (DPAaKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPONOreHHbIC. J[eHCTBHE SKOJIOTHYECKUX
(haKTOPOB HA OPraHU3MBI.

AOwnoTtndeckue (PaKToOphl: CBET, TEMIEpPATypa, BIAKHOCTh. DOTONEPHOAN3M.
[TpucnocoOneHnst  OpPraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAaKTOPOB.
bHoJIornyeckue puTMH.

buotnueckue pakropsl. Buabl OM0THYECKMX B3aMMOICHCTBII: KOHKYPEHLIHS,
XUIIHUYECTBO, CMMOM03 W ero (opmbl. [lapasuTusm, xoonepamnms, MyTyallu3M,
KOMMEHCAJIM3M (KBApTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIM3M, HEHTPATU3M.
3HaueHue OMOTMYECKMX B3aUMOJCHCTBHIA il CYIIECTBOBAHUS OPraHU3MOB B
OPUPOIHBIX COOOIIECTBAX.

OKOJOTMYECKHE XAPAKTEPUCTHKU monyisiuuu. (OCHOBHBIE TOKA3aTeld
NOMYJISIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISILHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynsbe, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpuponnbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®oronepuomuzmy», «llomymsiuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUHMKA UH(Y30pun-Ty Penbkny, «[InmieBrpie nenm.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopartopnas padota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PaCTCHUM U3
pPa3HbIX MECT OOUTAHUS.

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 CHCTEMBI.

Coo0mecTBO opraHu3mMoB — OuoreHo3. CTPyKTypbl OMOIEHO3a: BHUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3Uu B
OMOLEHO3E.

OKOJOrMYeCcKre CUCTEMBI (3KOcHCTeMBbI). [loHsaTHe 00 »3KOCHUCTEME W
ounoreoneHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLieHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SKOCUCTEME.
Tpoduyeckue (MUILIEBBIE) YPOBHU 3KOCUCTEMBI. [IHieBbie nenu u ceTu. OCHOBHBIE
NOKA3aTeIM 3KOCHCTEMBL. OMOMAacca, NPOAYKLHs. OKOJOTMYECKHE MHPAMUIbL:



OPOAYKIMH, YWCICHHOCTH, Ouomaccel. CBOICTBA HSKOCHUCTEM: YCTOHYMBOCTD,
camoperyJisinus, pa3Butie. CyKIeCCHsl.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonorndeckoe u X03HCTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCTOHYMBOCTH 3KocHCTEM. (COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (QyHKIuU. OcoOCHHOCTH OMOChEpbl Kak
rI00ATbHONW 3KOCUCTEMBL.  [IMHAMMUYECKOE paBHOBECHME M OOpaTHas CBs3b B
ounocdepe.

KpyroBopotsl BeNIECTB U OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIIIEPOAa,
a30Ta). 30HAITBHOCTB Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B OMochepe 3eMin. AHTPONOTrEHHbBIE U3MEHEHUS B Orochepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOJIEMBI.

CocymecTBoBaHHE TPUPOIBI M ueioBeuecTBa. CoxpaneHue OnopasHooOpasus
KaK OCHOBa ycroilumBocTH Owmocgepbl. OCHOBAa palMOHAIBHOIO YIPABICHUS
NPUPOHBIMH PECYPCAMM U UX UCHOJB30BaHUE. JoCTMKEHUST OMOJIOTAN M OXpaHa
IPUAPO/IBL.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencmu, B. H. Cykaués, B. Y. Bepnanckuii.

Tabmuupr u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB M CTPYKTYpPay,
«[Ipupoanbie coobwecTBay, «llenu nHUTaHWs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOWHOrO  jeca», «buonenos Bomoéma», «ArponeHos», «lIpumepHsbie
AHTPONOTCHHBIE BO3JICHCTBUS HA TPUPOAY», « BaskHelH e ICTOYHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJY, «[louBa — BakHeiias coctapistomas ouochepo,
«®aktopel  aerpagaumd  nouB»,  «llapaukoBelii  3pdexT»,  «DaKTOpHI
PAIMOAKTUBHOIO 3arpsi3HeHus Omocdepbl», «OO0wmas cTpykrypa Ouocheps»,
«Pacnipoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B IpUpOaE».

OOopyaoBaHue: MoJeNb-alNIIMKanUs « TunuuHbie OHOLEHO3BD, TepOapuil
«PactutenbHbie co00IIECTBAY, KOIEKIMHA «bruolieHo3y, « Bpeautenu BaxkHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYPY», repOapru U KOJIJIEKIMU PACTEHUI U 5KHBOTHBIX,
NPUHAICKALIME K PA3HBIM SKOJIOTMYECKUM IPyIaM OJHOTo Buaa, KpacHas kHura
Poccuiickoit ®enepanumn, H300pAKEHUS OXPAHIEMBIX BHJOB PACTEHH W
YKUBOTHBIX.



[DIAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS  MpPOrpaMM  CcpeaHero  obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKType JUYHOCTHBIX PE3YJLTATOB OCBOEHUS Npeamera «bHOoJIorusy
BBIJICTIEHBI CIAEAYIOIUE COCTABJISIOIINE. OCO3HAHKE OOYYAOIIMMUCS POCCUHCKOMN
IPOKIAHCKON UIEHTHYHOCTA — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNpPENCICHUID, HaIW4uMe MOTHMBAUMM K  OOy4YeHWI0  OWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLUMH Pa3BUTHS OHOJIOTHYECKOTO
3HAHHUSI, TOTOBHOCTh M CHOCOOHOCTh O0YYarOUIMXCs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, NPUCYIIAMH CHUCTEME
OMOJNIOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTHYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «bUonorusy AOCTUTaroTCs B
€AMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPAOULIMOHHBIMUA POCCUMUCKUMH COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUA BHYTPEHHEH TO3WLMM JIMYHOCTH, MATPUOTU3MA,
VBOKEHUS K 3aKOHY M IMPABOIOPAIKY, YETOBEKY TPyJa U CTaplIEMy MOKOJIEHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO M
TpaguUMsM MHOTOHAIMOHAIBLHOrO Hapoaa Poccuiickoit denepauuu, nNpupoac u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKaTh TOTOBHOCTB M CIIOCOOHOCTh 00YYArOIIMXCSl PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHHNA, COOTBETCTBYIOLIMX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBJICHHUI
BOCIIMTATENIbHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALMAK 00YYArOIIErOCcs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 O0IIECTRA,



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MTPAB U O0A3aHHOCTEH, YBAYKEHUE 3aKOHA
Y IIPaBOINOPAIKA,

TOTOBHOCTb K COBMECTHOM TBOPYECKOM NEATENBHOCTH MPHU CO3AAHUA YUEOHBIX
OPOEKTOB, PEIICHUM Yy4YE€OHBIX W TO3HABATEIBHBIX 33Ja4, BBINOJHEHUU
OHMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYH) TMMO3UIMI0 MO OTHOIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JTHOAEH ¢ Pa3HbIMUA YOESKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMH U
COLIMAIIBHBIM TTOJIOJKEHUEM

FOTOBHOCTb K COTPYAHHYECTBY B MPOLIECCE COBMECTHOIO BBITOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHMIO ONMOHECHTOB TMpPH OOCYXICHHUW CIIOPHBIX BOIMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTH K TYMaHUTApHON ¥ BOJOHTEPCKOMN AEATENBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTH POCCUHCKOHN TPaXKAAHCKON UICHTUYHOCTH, TaTPUOTU3MA,
VBOKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH nepea PoanHoM, ropaoctu
3a CBOMl Kpail, cBOXO PonuHy, CBOM S3BIK M KYJIBTYPY, NMPOLUIOE U HACTOSAILIEE
MHOTOHAMOHAIBHOI0 Hapoaa Poceuu,

LIEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACIIEAWIO U MMaMATHUKAM MPUPOIEL,
NOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTh OLEHUBATh BKJIAJ POCCHUICKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3awurte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOaa,

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS [EHHOCTEWM CEMEWHON JKU3HU B COOTBETCTBAM C
TpaguuMsaMH HapooB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€ EHHOCTH,

TOTOBHOCTh K CaMOBBIPQKCHHIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuveckoro BocnuTaHHus, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

MOHUMAHUE U pean3alus 30pOBOTo U 0€30MacHOro 00pas3a >Ku3HH (3J0pOBOE
NUTaHKE, COOTFOICHUE TUTUEHNYECKUX MPABUI M HOPM, COalTaHCUPOBAHHBIN PEKAM
3aHATAA W OTHAbIXA, PEryjspHas (U3NYECKas AaKTUBHOCTB), OEPEkKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PM3MUECKOMY W
NCUXUYECKOMY 3I0POBBIO;

NOHAMAHWE ILIEHHOCTH TPaBWJ WHAWBHAYAJTBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YIPOKAIOMIMX 3J0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJECACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (YyHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTUBHOW AEATENBHOCTA TEXHOJIOTMYECKOW M COLMAIBHOMN
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOpP Oyaymieid mnpodeccnn W peaiu30BBIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENIECO00PAa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY SKU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE ONbITa
IUIAHAPOBAHHUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KaroIEn CPEabI,

OCO3HaHUE TNOOAITBHOTO XapakKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed WX
peLeHus;

CHOCOOHOCTB UCIIOIB30BATh MPUOOPETAEMBIEC TPU H3YUYEHUN OMOTIOTHHN 3HAHUS
M YMEHUsS TpU  peuiecHHH OpollieM, CBA3aHHBIX C  PalMOHAIBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOZICHUE  TPaBWJl  MOBEACHHS B MPUPOJIE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHIIOB,
3KOCUCTEM, OMOCHEPHI);



AKTUBHOE HEMPUATHE NCUCTBHUI, TPUHOCAIINX BPEA OKPYKAFOIIEN IPUPOTHON
cpele, yMEHHE MPOTHO3MPOBATh HEOIATOMPHUATHBIE SKOJOTHYECKUE MOCIEACTBUS
MPEIITPUHUMACMBIX AEHCTBUI U IIPEAOTBPAIATh UX;

HaJMYMe Pa3BUTOrO 3KOJIOTHYECKOr0 MBILUIEHUS, SKOJOTHUYECKON KYIbTYPHI,
omnbITa NEATENBHOCTH JKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHHSA
PYKOBOJCTBOBATECI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
[IPAKTUKE, TOTOBHOCTH K YYACTHUIO B PAKTHUYECKON IEATEIIBHOCTH SKOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO PA3BUTHSl HAyKW M OOLIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YHWTATEIBCKOW KYJBTYpPBl Kak CpEeACTBa
B3aUMOJENCTBUSA MEX Y JIFOJAbMH U MIO3HAHWUS MUPA,

MOHUMAHWE crneuupukn OHOJIOTUM KaK HayKd, OCO3HaHUs €€ Poju B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOI'O MBILLIEHHUS, CO3JaHWU LEIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE MPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWMM MNPHPOIHBIX 3aKOHOMEPHOCTECH M PEHICHHH MPOOIEM
COXPaHEHMs PUPOJIHOIO PaBHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHJIM3ALWU:
00ECTIEYeHNsT HOBOTO YPOBHSI Pa3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBRA, TTOUCKA MyTEH BBIXOAA M3 MIOOATBHBIX KOJOTUYECKUX NPOOIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOIMYECKMX 3HAHWH B LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyEMOid
P U3YUYECHUH OMOJIOTHH,

[TIOHUMAHKUE CYIIHOCTH METOJNOB IMO3HAHUS, UCIOJBb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BAaTh MOJY4YacMble 3HAHWs JJIs aHauu3a W
OOBSICHEHMSI SIBIEHUIM OKPYKAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOLIMXCS JAHHBIX C LIENIBIO MTOIYYE€HHS JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO MCIOJB30BAaTh OWOJIOTUYECKUE 3HAHMS JIs
peweHust npodJIEM B PealbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME LEHHOCTH HAYYHON HEATENBHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENBCKYIO AEATENBHOCT MHIAUBUAYAIILHO U B TPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa30oBaHUID W
caM000pa30BaHUI0, K AKTMBHOMY MOJIYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT: 3HAUMMbIE i1  (OPMUPOBAHUS MHUPOBO33PECHHS O0YyYaArOLIMXCS
MEXIACUMIUITMHAPHBIEC (MEKIPEAMETHbIC) OOLICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax (BEIICCTBO, SHEPIHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (PAKT, MPUHLIMI, THIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHKE, HAOMIOACHHE, U3MEPEHUE, SKCIEPUMEHT U IPYTHX ), YHUBEPCATBHBIE
ydeOHbIC JEHCTBUS  (MO3HABATENBHBIC, KOMMYHHKATHUBHBIC, PETYJISATUBHBIE),
oOecrneunBarolme GopMupoBaHue PyHKIIMOHAIBHONW IPAMOTHOCTH M COLMATIBHOM
KOMIOETEHIIMA  O0Yy4arommxcs, CHOCOOHOCTh  OOYYArOIIMXCS  MCHOJIBb30BaTh
OCBOCHHBIC MEKIANCLMIIJIMHAPHBIC, MUPOBO33PEHUECKUEC 3HAHNS M YHUBEPCAJIbHBIE
y4eOHbIC ACHCTBHS B MO3HABATEIBLHON U COLMATBHON MPAKTHKE.

MeTanpeaMeTHBIE PE3YNIbTaThl OCBOEHUS MPOrpamMMbl CPEIHEr0 0O0WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Ognaaenue YHHUBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
JAeCTBHAMM:

1) 6GazoBbIe JTOTHYECKUE NCHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiTaccu pukamm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHSATHSMHA ),

ONPEAETATh LENN JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJOTHYECKHAE MOHATHS JUIsl OOBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM NTPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIOYKTHBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTHM), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMS,

NPUMEHSATHh CXEMHO-MOJICIIbHBIE CPEICTBA T NPEACTABICHHUS CYLICCTBEHHBIX
CBA3CH M OTHOUICHWA B W3YYaEMbIX OMOJOTMYECKMX OOBEKTaX, a TaKXKe
OPOTUBOPEUMIA PA3HOTO POJA, BBISBICHHBIX B Pa3IMYHBIX HHQOPMAIMOHHBIX
MCTOYHUKAX,



pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTEePUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBHI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBAN ACITETbHOCTH,

KOOPAMHHUPOBATH U BBIMOIHATE PaOOTY B YCIOBHIX PEATIBHOTO, BUPTYAIBHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEA0BATENBCKONW U MPOCKTHON NEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, MPUMEHCHUIO
PA3IAYHBIX METOJOB MMO3HAHUS,

UCIOJb30BaTh PA3JIMYHbIC BUABI JEATEIIBHOCTH MO TMOMYYEHUKD HOBOTO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUpPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh NPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBAaTh 3a4ady,
BBIJIBUTaTh TUMOTE3Y €€ PEIICHUS, HAXOAUTh QPTYMEHTHI JJIs1 TOKA3aTENbCTBA CBOMX
YTBEPKACHUIN, 331aBaTh MAPaMETPbl U KPUTEPUH PELLICHUS,

AHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  PeE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCA CPEACTB M CIOCOO0B
JEUCTBHS B MPOPECCHOHAIBHYIO CPENLY;

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE WJCH, MPEUIararb OPUTMHAIBHBIE TOIXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI ¥ 334a4H, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX NUCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM —JIMTEparype, OMOJOTMYECKMX CIIOBapsIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbIX, B WHTEpHETE), aHAIM3HpPOBATh
WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHHS, KPHTHYECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTE;



(opMyMpoBaTh 3a0POCHl U MPUMEHSTH PA3JIMYHbIE METOMbBI MPH MOUCKE W
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBITOJIHEHUST YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO MCMOJBb30BaHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETBHO ~ BBIOMPATh  ONTUMAIBHYKO  (OPMY  MPEACTABIICHUS
Oounonornueckoil nHpopManum (CXeMbl, TPAPUKHA, TUarpamMMbl, TaOJIALBI, PUCYHKA U
Apyroe);

UCIOJb30BaTh HAYYHBIA $3BIK B Ka4yeCTBE CPEACTBA mNpu padoTe ¢
Ononornueckoil mH(pOpMaUMEH: TNPUMEHATh XUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHUYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJSAHOCTH,

BIQJCTh  HABbIKAMM  PACMO3HABaHWs W 3alMThl  MHQPOpPMALUH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0enue:

OCYILECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHUE 3a/1aBATh
BOMPOCHI, BBICKA3bIBATh CYXXIACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpeiaracMon
3a/1a4M, YUYUTBIBATh UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWs, TMOHUMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOJICH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe PopMyarpoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO W JIOTHYHO M3Jarath CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboThI MPU PEHICHUM OMOJIOTHYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,

OPUHAMATHL  [ETd  COBMECTHOH  JIEATEIIBHOCTH, OPraHW30BBIBATH W
KOOPAUHHUPOBATH JEUCTBUA 110 €€ NOCTIDKEHUIO. COCTABIIATH IUIAH ACHCTBHIA,



pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHUBATh KAYECTBO CBOCTO BKJIAZA M KAKIOTO YYaCTHUKA KOMaHbl B 0OIIMI
PE3YABTAT MO pa3padOTaHHBIM KPUTEPHSIM,

npeiaraTb HOBBIC TPOCKTHI, OLEHWBATh WACH C TO3ULUH HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTAYECKON 3HAUUMOCTH,

OCYLIECTBJIATh TO3ATHBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

OByageHHNe YHUBEPCAJbHBIMH PeryasiTHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
YCTAHOBKH B CBOMX JACHCTBHAX W IMOCTYINKAaX MO OTHOIIEHUIO K KMBOW MPUPOJE,
CBOEMY 3J0POBBIO U 3I0POBBI OKPYIKAOILHUX;

CaAMOCTOSATENBHO OCYIUECTBIISATH MO3HABATEIBHYIO NEATEIIBHOCTD, BBISBIIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENTEHO COCTABJIATH IJIaH PEIIEHUS TPOOJIEMBI C YYETOM UMEKOLIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JIeNIaTh OCO3HAHHBII BEIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pELLICHHE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHHIO MIMPOKOH JPyAMLIMHA B
pa3HbIX O0OJACTAX 3HAHWWA, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA W
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLECHKY HOBBIM CUTYAlWsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTD,
OLICHMBATBH COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIQJCTh HABbIKAMM  TO3HABATENIbHONH  peduekcnn Kak  OCO3HAHWs
COBEPINAEMBIX JEHCTBUA M MBICIUTEIBHBIX TMPOLECCOB, MX PE3YyIbTATOB H
OCHOBaHMi, UCMOJIB30BaTh NPUEMBI PEQIICKCHM /I OUEHKM CUTYallMH, BBIOOpa
BEPHOT'0 PELICHUS,

YMETh OLIEHWUBAaTh PUCKM W CBOEBPEMECHHO NPUHUMATH PEIICHUS MO WX
CHUKEHUIO,

OPUHAMATh MOTHUBBl M AaPryMEHThl JPYIHX MPU aHAUM3E PE3YIbTaTOB
NEATENBHOCTH,



3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPryMEHTHl APYIMX MPU AQHAIMA3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbIe pe3ynbTaThl OCBOCHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOYAKOT CEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHBIC 3HAHUS, YMEHHUS U COCOObI ICHCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3OBAHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWHA B Pa3MYHBIX YYECOHBIX CUTYalHAX, 4 TAKKE B PEAIbHBIX
JKU3HECHHBIX CUTYalMsX, CBA3AHHBIX C Owosiorneid. B mporpamme mnpeameTHbIE
PE3yABTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[TpeaMeTHbIE pe3yapTaThl OCBOCHUs yueOHOro npeameta «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATH:

c()OPMUPOBAHHOCTh 3HAHWUNA O MECTE M POIM OMOJIOTUM B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JJIsl PEICHUS )KU3HEHHBIX 3a/1a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
YKU3Hb, KJIIETKA, OPraHu3M, MeTa00JIM3M (0OOMEH BEIIECTB U MPEBPALLIEHUE SHEPTUN ),
roMeoctas (CaMOperyJisiiiusi), YpPOBHEBAas OpraHW3alus JKUBBIX  CUCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3AMEHYMBOCTb, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYyTaUMOHHAs, LECHTpPAJIbHAas JO0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTOoOpasusi u
MPOUCXO0XKICHUS KyJIbTYpHBIX pacTennii H. Y. BaBuiora), onpeaensaTh rpaHuilbl UX
NPUMEHUMOCTH K >KABBIM CHCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OHMOJIOTMYECKOTO 3KCIIEPUMEHTA, BBIIBH)KEHUE TUIOTE3bI, BHISIBIIEHUE 3aBUCUMOCTH
MEXIY HCCIAEAYEMBIMH BEITMYMHAMHU, OOBICHEHHE MOJYUYEHHBIX PE3YJIbTATOB,
WCIOJIb30BaHHBIX HAYYHBIX MOHATHHA, TEOPUIl M 3aKOHOB, YMEHHUE JIENATHh BBIBOJBI
HA OCHOBAHWH IMOJIYYCHHBIX PE3YJIbTATOB,



YMEHHE BBIJCNATh CYHIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT W
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHUS, PA3MHOXKCHHS, WHIAMBUAYAIBHOIO PA3BUTHS OpPraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJI1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro oOecrieueHus O€30MacHOCTH CBOETO 3A0POBbS M 370POBbS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOLICH
OPUPOIHOM Cpefe, MOHUMAHUE HEOOXOIMMOCTH MCHOJb30BAHUS TOCTH)KEHUH
COBPEMEHHOWH  Omomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETMYECKUE 3aa4yd HAa MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUS HACICAOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npaBusia npu padoTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PY0BAHUEM;

YMECHHE KPUTHYECKM OLEHUBATh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYANOLIYK) TCEBIOHAYYHBIE 3HAHWUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMH, HAYYHO-TOMYJISIPHBIC
MaTepUabl), STUYECKUE ACMEKTHl COBPEMEHHBIX HMCCIEAOBAHWN B OWOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHBIE pe3yabTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHMS, O BKJIAJAC POCCHHCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMEHHE PaCKPBIBATh COJAEPKAHNE OMOJIOTHYECKAX TCPMUHOB U TIOHSTHIN: BUJ,
NOMYJISIKS, TEHO(POH, 3BOJIOLMS, ABWKYLIME CWIbl ((aKTOPBI) 3BOJIKOLMH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHYECKUE (DAKTOPSI,
DKOCUCTEMA, TMPOAYLCHTHI, KOHCYMEHTbI, PEAYLCHTHl, LEMA MHUTAHHUSA,
AKOJIOTUYECKas nupamuaa, OMOreoneHo3, onocdepa,



YMECHHE W3JIaraTb OMOJOTHYECKHE TEOPHH (SBOJNIOLMOHHAsA Teopust Y.
JlapBuHaA, CHHTETMYECKAash TEOPHsS OBOJMIOLMK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoacrea K. M. bapa, uepenoBaHusi IIaBHBIX HANpPaBICHUH W
nyteid >Bomomn A. H. CeseprioBa, yuenust o ouochepe B. Y. BepHaackoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BHIJIBYKEHUE TMIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIACAYEMBIMA BEIMYAHAMHU, OOBICHCHHE MOJYUYEHHBIX PE3YJIbTATOB,
UCIOJIb30BAHHBIX HAYUHBIX MOHATUHN, TEOPUI U 3aKOHOB, YMEHHUE J€aTh BHIBOJIbI
HA OCHOBAHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BHIOB, MONYJALUMA, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OPraHMW3MOB, JICHCTBUS SKOJIOTMYECKMX (PAKTOPOB Ha OpraHM3Mbl, MEPEHOCA
BEIIECTB M TIOTOKA HDHEPrUM B DSKOCHCTEMAX, AHTPOMOICHHBIX WM3MEHEHUI B
BKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BEHIECTB M OMON€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJIyYEHHBIE 3HAHUS A OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro o0ecreueHuss Oe30MacHOCTH CBOETO 3A0POBbs M 3I0POBbS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOLICH
OPUPOIHOM Cpefe, MOHUMAHUE HEOOXOIMMOCTH MCHOJb30BAHUS TOCTH)KEHUH
COBPEMEHHOMH OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JIEMEHTAPHBIC OMOJIOTMYECKUE 337a4M, COCTABIIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA IUTAHHUS ),

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasuia npu padoTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W WHTEPOPETUPOBATH HMH(POPMALIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYANOLIYK) TCEBIOHAYYHBIE 3HAHWUS W3
Pa3TMYHBIX UCTOUHUKOB (CPEACTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TO3ULHUIO;

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoauuyecTBo yacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aeioB H TeM uudposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (up )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbl padoTbI
pecypchbl
bubnuoreka [IOK
1 b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
2 JKuBrnle cucTeMBI M1 UX OpraHU3aIIsI 1 BrGnaorera, [IOK
P . https://m.cdsoo.ru/7f41¢292
3 XUMHYECKHUH COCTAaB U CTPOEHUE KIIETKH 8 1 Biioress IOk
P https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
4 KuzHenesaTe1bHOCTD KIETKH 6 hitps./m edsoo.rw/7f41c292
5 PasMHOXkeHUE 1 THANBUAYAJTBHOE PA3BUTHE 5 | bubnmuoreka [IOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTD U U3SMEHYUBOCTD g 15 bubnuoreka [IOK
OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexknust opraHnu3mMoB. OCHOBBI 3 bubnmuoreka [IOK
OUOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
8 P 1
C3CPBHOC Bpem: https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoaunyecTBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeM nudposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 DBOMIOIMOHHASA OUOJIOr st 9 1 Bubmiorexa IIOK
https:/m.edsoo.ru/7f41¢cc74
5 Bo3HuKHOBEHME 1 pa3BUTHUE KU3HU Ha 9 0.5 bubmmnorexa LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"nusmbl U OKPYIKAOMIas cpeaa 5 1 Bubmeresa LOK
p Py P https:/m.edsoo.ru/7f41¢cc74
4 Coo01ecTBa 1 SKOJIOTMIECKHE CUCTEMBI 9 BrSmmomera, [0k
https:/m.edsoo.ru/7f41¢cc74
bubnuoreka [IOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 55

ITPOTPAMME




YYEBHO-METO/JIMYECKOE OBECIIEUEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.U.,
AxkuronepHoe obmectBo «M3marensctBo «IIpocsemenney

* buonorus, 11 knacc/ Kamenckuii A A., Kacnepckas E.K., Cuornazos B.U.,
AxkunoHepHoe obmectBo «M3narensctBo «lIpocBenicHune»

METOJUYECKUE MATEPUAJIBI JUIA YUUTEJIA

A JO.Monnera. A.B.Topranos. buonorus B cxemax u tabnumnax IKCMO Mockaa.
2012

I'. K. Jlepuep. buosnorus. [1oHbINA CIpaBOYHMK JyTsi TOATOTOBKH K E I" 3. M.
Actpens 2012 ¢

['otoBumcs k EI'D. Obwmas 6uonorus M [Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas duonorus. KOHTPOJIbHBIE H3MEPUTENBHBIE MaTepraibl M
[Tpoceemenue 2012 r

H.P. MyxamemxkanoB. Mactepckast yuutens « TecTol, 3a4eTsl, Omunonpockl 10-11
kimacey M «BAKO» 2007 ¢

O6mu1as ouonorus: YueOnuk / [lox pea. Koncrantunora B.M.. - M.: Academia,
2018. - 704 c.

Bopontos, H.H. buonorus. O6uias 6uonorus. 10-11 knaccel: Y4eOHUK Ajist
o0uieoOpazoBarenbHbIX yupexacHuid: ba3zoseiii yposens / H.H. Boponios. - M.

[Tpocs., 2022. - 304 c.



Heiima-Cronnnkas, M.A. O0mas 1 caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM
MUKPOOMOJIOTHYECKUX HCCIIEA0BaHU: YueOHoe nocodue / MLA. [leitia-
Cuonunkasg. - CII0.: JIans, 2022. - 588 c.

3axapos, B.b. Paboyas tetpaap no obueii 6uonorun: 10-11 knacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Mycraduna, B.1. CuBornazosa, H. M. YepHoBoii "O0uias
ouogorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.H.
CupormnazoB. - M.: Dk3ameH, 2. - 157 c.

T A JloBkoga. [Toaroroska k onumnuaaam mo ouosnoruu 8-11 knacco. M Alipuc-

npecc 2011

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

www.informika.ru - anekrponHslii yueOHuK "bronorus” (Bep. 2.0 - 2000) u3 nukna
"O0yyaronye SHIMKIONEeIun". - YUeOHBbIi Kypc, KOHTPOJIbHBIE BONPOCHL. (Kak
MoJIb30BaTheA - ¢M. "Tlomomip".)

www.college.ru - pazaen "OTkpeiToro Kosuiemka" no buonoruu. YueOHUK, MOJENH,
On-line TecThl, yUUTETIO.

www.skeletos.zharko.ru - "OnopHo-aBUrarebHas CUCTEMA YeJIOBEKa'.
OOpazoBarenbHblil caliT o npeaMetry buonorus, kype Uenosek. CTpoeHHE CKENETA.
Mpeimieunas cuctema. Kak 3to padoraet. [puoskeHust: 2 CKENETHBIX SHIUKIIONEINN,
JUTS YYUTENS - YPOKH, TA0OPATOPHBIE, 6 TECTOB C OTBETAMM.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBoctr n 0030pbI O
ounonorun, skosorud. [Ipodmembl u Teopun. ECTh TEeMaTnyeCcKue BIMYCKH,

(dotoranepeun, OMorpapuu BEIUKAX YUYEHBIX, CIIEICI0BAPb.

www.bio.1september.ru - st yuuteneit "5 uay Ha ypok buonoruun". CtaThu no:



Botanuke, 3oonorum, buojoruu - Uenosek, O01eii OMO0ruu, DKOJIOTHH.

www.bio.1september.ru - razera "buonorus” (MeX1y BBIXOJ0OM OYEPEAHOTO HOMEPA
ra3eThl U MOSBICHUEM MOJTHOTEKCTOBOM BEPCHMM HOMEPA Ha CaTe yCTaHOBJICH
rOJIOBOI MHTEPBAIT)

www.kozlenkoa.narod.ru - 310t caiit Koznenko A.I'. - npenogaBarens u ajis
npenoaaBaTeneit, s TeX, KTO YUUTCSA CaM U YUUT APYTUX, OYHO U AUCTAHITMOHHO,
OMOJIOTHH, XMMHH, IPYTUM MIPEAMETaM - ¢ TIOMOIIBIO0 KOMIIbIOTEPA U IHTEpHET.

www.nsu.ru bruosorus B BOIIpOCax U OTBCTAX - YUCHLIC HOBOCI/I6I/IpCKOFO
AKaI[eMFOpOI[Ka OTBCYAIOT HA BOIIPOCHI CTAPLHICKIIACCHHUKOB.

www.websib.ru - pazaen "buonorus”" HoBocuOupckoi 00pa3oBareabHOM CETH.
[TonGopka MaTepuasIoB U CChIIOK (ITPOrPaMMBbl, MPOEKThI, MATEPUAIIBL Y YPOKY,
aOUTYPHEHTY ).

www.nrc.edu.ru - "bronornueckas kKapTiHa MApa'" - pa3en SIEKTPOHHOTO yueOHUKa
"KoH1enuuu COBPEMEHHOTO €CTECTBO3HAHUS . KOHIEIIMY TPOUCXOMKIACHUS KU3HU
u Teopuu 3Botonuu. (Ilepexon mo cewiike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus v >kuBoTHbIE" Kak sHIMKIONEAMS.
(O0Bem nHpOpMaLK BrieyaTisieT. ) BeiOpare OykBy, OTKPOETCSl CTPAHULIA C IBYMSI
OONBIIMMHU KOJIOHKaMHU Ha3BaHui: PacteHus u XKuBoTHbie. BeiOMpaem no Ha3BaHUIO
- OTKPBIBACTCS OMUCAHUE U POTO.

www. filin.vn.ua - "®OunrH" - WUTFOCTPUPOBAHHAS SHIMKIONEANS )KUBOTHBIX. K
CO’KaJICHUIO HE BCE Pas3eibl roToBbl. Onucanus u poTorpadun.

www.nasekomie.h10.ru "Hacexkompie" O HACEKOMBIX IS HIKOJLHUKOB - OITMCAHUE
OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates. geoman.ru Hacexkomsie. [lonynsapras kaura Akumynikuaa M.H. ¢
MHOKECTBOM I[BETHBIX PUCYHKOB U (poTorpaduii. -

www.bird.geoman.ru [ Ttunel. [Tonynspaas kaura AkumyikrHa M.H. ¢ MHOKECTBOM
LBETHBIX PUCYHKOB M (poTorpaduii.

www.animal. geoman.ru Mup xuBoTHbIX. [lomynspHas kaura Akumymkusa M.H. ¢
MHOECTBOM I[BETHBIX PUCYHKOB W (poTOorpaduii.

fish.geoman.ru Pei0sl. nmnrocTprupoBaHHast SHUMKIONEAUS PHIO.



www.plant.geoman.ru - J)Kuznb pactenuii. 3aHumarenbHo 0 O0oTaHuKe. bakrepun.
JlekapCTBEHHBIE pACTEHHUS.

www livt.net - 37eKTpoHHAs WILTIOCTPUPOBAHHAS SHIMKIIoNE AU " KuBbIe
cymectBa". Knaccudukanus u potorpaduum 6€3 TEKCTA.

www.nature.ok.ru - Peakue n ucdesaromme >)kuBOTHBIE Poccun. Onucanus U rojioca
PCAKHUX JKNBOTHDLIX.

www.br112002.narod.ru - buonorus s wkonsHUKOB. Kparkas nadopm. no
paznenam: OOmmas Ouosorus, botanvka, 3oonorus, Uenosek.

www.festival. 1september.ru - @ectuBaiib negarornyeckux uacH "OTKPBITHIA yPOK"
2006 - 2007. Paznen "lIpenonaBanue duonorun” - 86 crareil.

www.charles-darwin.narod.tu - Yapne3 JlapBun: Ouorpadus u KHUTH.















