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HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTHA TEOPETHUYECKYH) OCHOBY AJIs
ONpEACTIEHUST TMOAXOA0B K (POPMHUPOBAHUIO COAECPXKAHWS y4eOHOro mnpeaMmera
«buosorusty  coctaBuiM: KOHUentyaiabHele mnonoxkenus DOI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, CONCP)KAaHWs, PE3YJbTaTOB OO0ydYeHUus W
TpeOOBAHM K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
NPUHLAINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COMIACHO HA3BAHHBIM TMOJIOXKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo Owosormm HaéT MPEACTaBICHUE O LENIx, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «buosorus», OnpeaenseTr o0sA3aTeabHOE NPEIAMETHOE
COJEP)KAHUE, €ro CTPYKTYPYy, PpacOpeleicHue Mo pa3feiaMm W TeMawm,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUsT YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECCa, BO3PACTHBIX OCOOEHHOCTEN 00y YaroIInXCsl.

B nmporpamme mo OHWONOrMHM TakKe YUYMTHIBAKOTCS TpeOOBaHUS K
IUIAHAPYEMBIM JINYHOCTHBIM, METAaNPEeIMETHBIM W MPEAMETHBIM pE3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUIA OOYydYarIMUXCSs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BaHMSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEaM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B M3YyUYECHHMM OwWoJioruu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS  HAMPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OpPMUPOBAHMEM  E€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHHUsS,  LEHHOCTHBIX
OPUEHTALMI JINYHOCTH, SKOJOTHYECKOIO MBILUICHUS, MPEACTABIEHUN O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKpPY)KArOLICH MPUPOAHON Cpene.
[ToaTomMy Hapsay ¢ M3yYeHHEM OOIMICOMOIOTMUYECKMX TEOPH, a TAKXKE 3HAHWUN O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHECBHOMN >KU3HM JJIsl PEMICHUS NMPUKIAIHBIX 3334, B
TOM 4ucie: TPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JICBAHMI YEIIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHUS 3KOJIOTHYECKH
LEJIeCO00Pa3HOr0 MOBEACHUS B OKPY)KalOLICH NTPUPOIHON cpene, aHanusa
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
WCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAAHON HAMPaBIEHHOCTH
yueOHOro npeamera «buosiorvsy mpoauKTOBAHO HEOOXOIUMOCTBIO 00eCIEeUEHUs



YCJAOBUHM JJIs1 PELICHUs OJTHON M3 aKTYaJbHBIX 3a7a4 UIKOJLHOTO OMOJIOTMYECKOTO
oOpasoBaHMs, KOTOpass mpeamnonaracT (OPMUPOBAHME Yy  OOydYarOIIUXCS
CMOCOOHOCTH aJanTUPOBATLCS K WM3MEHEHUSM JWHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, PacIMPSET U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHM3allMUd W HBOJIOLUM, CO3JAET
yCJAOBHUS  JJis: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopMupoBaHMUsI
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKU3HU, IKOJOTMUECKOT0 MBILULIEHUS, IIEHHOCTHOTO OTHOLLIEHUSI K KUBOM IPUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnEe OUOJIOTHS UMEET TAKXKE [Tl PEIICHUS] BOCIUTATENbHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. YM3yuenne Ononaorum odecneynBacT yCclioBus aias (popMHpOBaHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpPbI, CHOCOOCTBYET MHTErpalu OMOJIOTUYECKUX 3HAHUHN C
OPECTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie MONOKEHUS O MPEAHA3HAYEHMHM Y4eOHOro mpeaMmera
«buosiorus» COCTaBWJIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABICHHOTO B MPOrpaMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIIEH C MO3UIMI KYyJIbTYypPOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPbIM OOyYarommecs MOKHBI OCBOMTH 3HAHUST M YMEHUS, 3HAUUMbIC JUIs
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME aJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKolIeH MPUPOJHOH cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTHI COJEPKAHUS, KOTOPBIE CIIy>KAaT OCHOBOM 7151 (POPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOro marepuajiia B HporpaMme Io
OMOJIOTUM  OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTrO 3HAYEHWsI 3HaHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe YueOHOro npeameTa « bBuonorus»
BBIJICTICHBI CJIEAYIOUINE COJIEpKaTeabHbIe TUHUK: «buronorus kak Hayka. MeTobl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak



Oounonoruyeckas cucrema», «CucreMa W MHOTro0OpasWe OPraHuyecKOro MHUpay,
«OBOJTIOLUS KUBOH MPUPOABL, « IKOCUCTEMBI H MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus ydeOHOoro mnpeamera «buosmorus» Ha 0a30BOM YpOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra M MNPUOOPETCHHE YMEHMA
UCIOJb30BaTh 3TH 3HAHWS JJI TPAMOTHBIX JEHCTBUI B OTHOLICHUHM OOBEKTOB
>KUBOW IPUPOBI U PELICHUS PA3JIMYHBIX KU3HCHHBIX MPOOJIEM.

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

OCBOEHME OOYYaArOUIMMKCS CHCTEMBbI 3HAHWA O OWOJIOTHYECKHUX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAMX OCHOBOM
s (pOpMHUPOBaHUS MPEACTABICHU O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJIaX HAYYHOTO MO3HAHMSI, CTPOEHUHU, MHOTO00pa3unu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3allMy, BbIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(¢opmupoBaHue y OOy4YArOIIMXCS TMO3HABATCIBHBIX, MHTEIUIEKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MISIAOB, WAECH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOrO YPOBHSI OpraHU3alliu;

CTAHOBJICHHE VY oOOyvarommxcs oOuied KynbTypsl, (YHKIMOHATBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHIH OOBACHATH M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHUpa JKABOW MPUPOJALI HA OCHOBAHWUM 3HAHWWA W OMNbITA, MOJTYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydarOIIUMXCs YMEHWUH WJUIFOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON ACATEIBbHOCTHM YEIOBEKA, Pa3BUTHHU
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUH U arpoOOMOTEXHOJIOTHIA;

BOCIUTAHHUE YOEKAEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM >KMBOW
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEACHUMN OMOJIOTUYECKUX UCCIIE0BAHUN;

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

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEIHECBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOCH NEATENBHOCTH MO OTHOIIEHUIO K OKPY’KAKOLIEH Cpelie,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazopaHust «buonorus», wydaemas Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOASAIIMM B
COCTaB MPEAMETHONH 001acTh « ECTECTBEHHO-HAY YHBIE MPEIAMETBDY.



JIiist u3yuenus Ouoyioruu Ha 0a30BOM YPOBHE CPEAHETO 00IIEro 0Opa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 gac B HeneNo).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMONIOTMM ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, Ppunocopuei, STUKOMH, SCTETUKON M MPABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOW MPUPOABI (HAOIIOAEHKE, SKCIIEPUMEHT, OMUCAHUE,
U3MEpeHne, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

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

TaGnuupl 1 cxeMbl: « MeTOBI MO3HAHUS KUBOH MTPHPOJIBIY.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

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

Tema 2. JKuBble cHCTEMbI U HX OPraHU3ALHS.

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

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3ali OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBINA, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHUCTEMHBIN (OMOT€OUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: «OCHOBHBIC NMPU3HAKK KU3HW», « YPOBHH OpPraHu3aluu
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumu4eckuii COCTaB U CTPOCHHE KJIETKH.

XAMUYECKUI COCTAB KIJIETKHM. XWUMHYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEPAIbHbIE BEMIECTBA.

OYHKIIMM BOABI W MUHEPAIBHBIX BEIIECTB B KiIeTKe. llommep:kaHue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHUE OEIKOB. AMUHOKUCIIOTHI — MOHOMEPBI OEJIKOB.
He3ameHuMmble ¥ 3aMEHUMBIE AMUHOKUCIIOTEL. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl O€IIKOBOH MOJEKYyJbl (NEpPBUYHASA, BTOPUYHASA, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



depMeHTHL — Ouosiormyeckue Katanuzatopbl. CTpoeHue (pepMmeHrTa:
aKTUBHBIM 1EeHTp, cyOcTparHas crneurduuHocts. KodepMeHThl. BuTaMUHBL
O1mnuns GepMEHTOB OT HEOPrAaHUYECKUX KAaTATM3aTOPOB.

Yrneponabl:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W J€30Kcupu003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbie CBOMCTBA. buonornueckue (QyHKIMH JUNHA0B. CpaBHEHUE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

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

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

Knerka kak 1nenocrHas >kuBag cucrtema. OOmMe MNpPU3HAKK  KJIETOK:
3aMKHYTas Hapy>kHas memOpana, monekyiael JIHK kak reHermueckuii ammapar,
cUCTEMa 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 KIETOK — KJIETOYHAS CTEHKA, TNIMKOKAIMKC, MX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opraHousibl. OpHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIPHH, TJTACTHIBL.
[TpoucxoxacHrue MUTOXOHAPUA W mimacTua. Buasl mumactua. HememOpaHHbIC
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTUKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHblil HeHTp KiaeTku. CTpoeHue siapa: saepHas 000JI0uKa,
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. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripeneneHie  XUMHYECKMX JJIEMEHTOB B HEXKHMBOWM
NpUPOACY, «PacnpeneneHne XuMUYECKUX JIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuupl n cxemsbl: «llepuoanueckas Tabiuna XUMHUYECKAX 3JIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI



ATO», «CtpoeHrE 3YKAPUOTAYECKONH KIIETKMY, «CTPOCHUE >KUBOTHOM KIIETKHY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OOopyioBaHUE: CBETOBOH MHUKPOCKOMN, OOOpYIOBaHUE MAJii MPOBEACHUS
HAOMOICHUI, W3MEPEHUI, HKCIEPUMEHTOB, MHKPONPEMAPaThl PACTUTENBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaUTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIAa3bl HJIA KATaIa3bl)y.

JlaGopatopnas padora Ne 2. «M3yueHue CTpOEHHS KJIETOK PaCTCHHUIA,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U HMX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0O0MU3M. ACCUMIIIALAS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN U rerepotpodHbiid. Poib (hepMeHTOB
B OOMEHE BELICCTB U MPEBPALICHUHA SHEPIUM B KIIETKE.

dorocuHre3. CBeroBas W TemMHOBas (a3el  QorocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS SKU3HH
Ha 3emuie. Biausinue ycioBuii cpenbl Ha (POTOCHHTE3 M COCOOBI MOBBILIEHUS €10
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIIME OAaKTEPHH. 3HAYEHUE XEMOCUHTE3a IS
JKU3HM HaA 3eMUIIE.

OHEPreTuiecknii 0OMEH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTambl SHEPreTHYECKOro oOMEHa.
I'mukonus. bposxkenne u ero BuAbl. KHCIOPOAHOE OKHMCICHUE, WM KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopumupoBanue. O PexkTUBHOCTD
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanuzanust reHeTMueckoil mHPOpMaLMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsuus — GuocuHTe3
Oenka. Ortanbl TpaHciasumu. KoaupoBanue amuHOKMCHOT. Ponbe pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xu3HU — BUpPYchl. McTopust oTkpeiTus Bupycos (1. H.
HpBanoBckuii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO LMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oyaurens CI1N /.



OOparHas  TpaHCKpUMIMS, peBepraza W uwHTerpaza.  lIpodunakruka
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 1K 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. Cramun meiosa. [Iponeccel, mpoOMCXOAsIIME Ha CTaausIX Meiosa.
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 OPraHu3MOB, (PAKTOPBI, CIOCOOHBIC BBI3bIBATH BPOKIEHHBIE
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 MIIEKOMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTaIUU OHTOTCHE3AY.

ObopyaoBanue: MHKPOCKOII, 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 KIJIETOK 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
VUEHBIX B Pa3BUTUE TECHETHKU. MeEToapl TeHETUKA (THOPUAOJOTMYECKHIA,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHSA. ['€HETUUYECKAst CUMBOJIMKA, UCIIONBb3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAHUS NMPU3HAKOB, YCTAHOBJIEHHBIE ['. MeHaenem.
MoHOruOpuAHOE CKpelMBaHUE. 3aKOH €IWHO-00pazus THOPUAOB MEPBOTO
nokosicHus. [IpaBuiio  NTOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
['unore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OPU3HAKOB.  [[MTOr€HETHYECKHE  OCHOBBI ~ AMTMOPUIHOIO  CKPEIIMBAHUSL
AHanmusupyronee ckpemmBanne. Menonp30BaHne aHATA3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHOe  HacnenoBaHwe npu3HakoB. PaGora T. Moprana 1o
CLEIJIEHHOMY HACJIEA0BAHUIO T€HOB. HapylleHue CrenieHus reHOB B pe3yiabTare
KPOCCHUHIOBEpA.

XPpoMOCOMHas TEOpUsl HACIIEACTBEHHOCTH. | €eHETHUECKHUE KAPTHI.



['eneTnka mona. XpOMOCOMHOE ONPENEIEHUE MOJa. AYTOCOMBI U MOJOBBIE
XPOMOCOMBI. ['OMOrameTHele M TIeTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUibl I3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACJICICTBEHHAS.
Pome  cpempl B HEHACIENCTBEHHOW  M3MEHUYMBOCTH.  XapakTepPUCTHKA
MO (PUKALIMOHHOM M3MEHYABOCTH. BaprallMoOHHbINA psJ M BapHallMOHHAs KPUBasl.
Hopma peakuuu npusHaka. KOJMMYECTBEHHBIE WM KAUYE€CTBEHHBIE MPU3HAKK M HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAIIMOHHON U3MEHUYMBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmoHHas ©3MEHYMBOCTh. Kinaccudukanust MyTauuii: FeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE. YacToTa M MPUYKMHBI MyTauuid. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBocT H. M. BaBuiosa.

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapumotum denoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTNUYCCKuUA, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXUMUYECKUM,
MOJIEKYIAPHO-TE€HETUYECKUA. CoBpeMeHHOE ONpEEIIEHAE FEHOTHUNA!
ITIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[M1P-ananu3a. HacneacTteenHble 3a00JicBaHHUS UEJOBEKA: T'E€HHBIE OOJIC3HH,
OOJIE3HN C HACJICACTBEHHOW MPEAPACHONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbICE MyTanuu. CTBOJIOBBIE KIETKH. [IpuHUMIEBL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICYCHHUS T€HETHYECCKUX
Oone3Heil. MennKO-reHEeTHYECKOE KOHCYJIBTHPOBAHKUE. 3HAYEHHE MEAMIIMHCKON
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.

Tabmuupr w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME W €r0
LIMTOTEHETUYECKAsT OCHOBA», «3aKOH PACIUCIUICHUS M €r0 LHUTOrCHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JIUrmOpuaHOE€  CKPELIMBAHHEY,
«Ll@Tonmornyeckue  OCHOBBI ~ TUTHOPHIHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumozaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl pPacTeHUM,
JKUBOTHBIX M 4YENIOBEKA», «['€HeTHKa moyia», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YeIOBEKA W JKUBOTHBIX», «Buabl
WU3MEHUYMBOCTHY, «MoaupukaurnoHHas W3MEHYMBOCTB», «HaciemoBaHue pesyc-
(daktopay, «I'eHeTruka rpyni KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

ObopyaoBanue: MoJenH-amuIMKauul  «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct



XpPOMOCOM», MHKPOCKON M MuKponpenapar «Jlpozoduia» (HOpMa, MyTauuu
(OpMBI KPBUTBLEB U OKPACKH TeNa), Tepdapuii «['opox moceBHOIY.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE PadOTHI:

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

JlabGopatopHas pabota Ne 6. «M3yueHne MoaAM(UKAIIMOHHON U3MEHUUBOCTH,
IIOCTPOCHHUE BAPHALMOHHOI0 Psiia ¥ BAPHALIMOHHON KPUBOW».

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 CEIEKUUU U AOMECTHUKALUSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOKACHUS W MHOTOoOpasus
KyJbTYPHBIX PAacTeHUN. LIEHTPBI MPOMCXOXKACHHUS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI M MHAMBUAYAIBbHBIIA OTOOPHI B
CEJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPhEpA. BIM3KOPOACTBEHHOE
CKpellMBaHUE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUW.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuam3aums W €€  ycnexu. YICKYyCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJIAIIONAOB. JIOCTHIKEHMSI CEJIEKUMU PACTEHUH, >KMBOTHBIX U
MUKDPOOPTraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK u TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHepus. Kilerounele KyabTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE 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 W cxembl: Kapra «lIeHTpbl MPOUCXOKACHUS W MHOrooOpazus
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 NPAKTHYECKHE PAOOTHI:

Okckypeuss «OCHOBHBIE METOABI W JOCTHXKEHUS CEJICKIMMA PACTEHUN H
YKABOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  Y4aCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBosroOHHAsSE OHOJIOTHS.

[TpeAnochIKM BO3HUKHOBEHHS 3BOJIFOLIMOHHOW TEOPWHU. 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 paznmuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuusi 3MOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE. 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
NPUCIIOCOOJICHUH y OPraHu3MoB. ApoMop(O3bl U UAKO-aAANTALH.

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

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

[TporcxoxacHue OT HECTEUMATM3UPOBAHHBIX MPeAKoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaAaLusl.

JlemoHcTpanum:



[Toprpeter: K. Jlunnei, K. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosep, A. H. Ceepiios.

TaGnuipl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUPA Ha 3eMiiey, «3apOAbILIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHID,
«MHoroo0Opazue  mopoa  KMBOTHBIX»,  «llomynsuuwy, — «MyTanuoHHas
U3MEHUYMBOCTEY, «Apomop¢o3bly, «Mmmoamantammmy, «OOwmWas aereHepanusy,
«JIBmkymme cunbel 3Bofironmny, «Kapra-cxema wapmpyra nyrtewmectBus Y.
JapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUE), « DKOJIOTHUUYECKOE BUIOOOPA3OBAHKEY.

OOopyaoBaHHe: KOJUICKIMS HACEKOMBIX C PA3IMYHBIMM TUNAMH 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
XpPOMOCOMY», BIIOKHBIE Tmpenaparsl «Pa3BuTue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKporpenapar «/lpozoduna» (Hopma, Mmytauuu (HOpPMBI KPBUIBEB U
OKpAacCKH Tena).

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHHE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

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

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 3Bomonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
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.



XapakTeprucTUKa KJIMMATa ¥ TEOJIOTMYECKAX MPoueccoB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHud W
JKUBOTHBIX. [ [0sIBIEHHE, pacBET U BBIMUPAHKUE TPYI KUBBIX OPraHU3MOB.

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

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. PasBuTue npeactaBicHuit o
OPOUCXOKACHUN 4YeNOBEKAa. MeEToIbl HM3Y4YeHHMs aHTpomnoreHe3a. CxOAacTBa M
Pa3IAYMs YETOBEKA U JKUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cuinbl  (QakTopel)  aHTpomoreHe3a.  HacnencTtBeHHas
W3MECHUYMBOCT M  €CTECTBEHHBIH 0TOOP. OOmIeCTBEHHBI 00pa3  >KW3HH,
W3rOTOBJICHUE OPYAMIA TPyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenelil, YenoBek npaMoXondimni, YenoBek HeaHACPTAIbCKUN, UYenosek
pasyMHbIii. Haxookm MCKOMmaeMbIX OCTATKOB, BPEMSI CYLICCTBOBAHHWs, OO0JIACTh
pacnpocTpaHeHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUsL.

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
M300paKCHHUST KAMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKAa (KaMHHU-YOMMEPHI,
pyOuna, ckpeOna), TreoXpOHOJIOTHYECKAs TaOnuila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[TpakTyeckas pabora No 1. «3ydeHHME MCKONAEMBIX OCTATKOB PACTCHUNA W
YKUBOTHBIX B KOJUTCKLIHASIX).



OKCKypCcHsi «OBOJIIOLMS OPraHAYECKOr0 MUpa Ha 3emie» (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. Knaccuukanus SKOJOTHYECKUX (DAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPONOreHHbIC. J[eHCTBHE SKOJIOTHYECKUX
(haKTOPOB HA OPraHU3MBI.

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

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX ~ B3aMMOJACHCTBHUMA:
KOHKYPEHLMS, XUIIHNYECTBO, CUMOMO03 M ero ¢opmbl. [lapazurusm, koonepauus,
MYTyaJIi3M, KOMMEHCAIA3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HElTpau3M. 3HaueHHe OWMOTHYECKMX B3aMMOJCHCTBUH JI CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

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.

Coo01ecTBO OpraHu3mMoB — OuoreHo3. CTPyKTypbl OMOIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCcKre CUCTEMBI (3KOcHCTeMBbI). [loHsaTHe 00 »3KOCHUCTEME W
ounoreoneHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLUEeHThl. KPyroBOpoT BEHIECTB U MOTOK 3HEPTUUA B SKOCHCTEME.
Tpopuueckue (mUIIEBBIC) YPOBHH JKOCUCTEMBI. [IMIEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI. OMOMAcCa, MPOAYKLIHS. OKOJOTUUYECCKHE
OUPAMUAIBL  TPOAYKLMHM, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALHS, Pa3BuTHE. CYKIIECCHSI.

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

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

buopasnooOpazue kak (akrop 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
rII00ATbHOW 3KOCUCTEMBL.  JIMHAMUYECKOE paBHOBECHME W 0OpaTHas 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.

CocyuiecTBoBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHoo0pa3ns Kak OCHOBA yCTOHUMBOCTH OHoc(hepsl. OCHOBA PALMOHAILHOTO
VIPaBIEHUST TMPUPOAHBIMKU pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTMXKECHUS
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

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

Tabmuupr u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB M CTPYKTYpPay,
«[Ipupoanbie coobwecTBay, «llenu nHUTaHWs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOMHOrO  jeca», «buonenos Bomoéma», «ArponeHos», «lIpumepHsbie
AQHTPONOTCHHBIE  BO3ACHCTBUS HA NOpUpPONY», «BakHeWmme MCTOYHMKH
3arps3HEHUs] BO3/yXa M I'PYHTOBBIX BOJY, «llouBa — BaykKHEHIIAs COCTABISIOLIAS
ounocgepby, «DakTopbl aerpagauuu mnousy, «llapHukoBslii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepby, «OO0wmas CcTpykTtypa 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 «bruorieHo3y, « Bpeautenu BaxkHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIEKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAUIC)KALINE K PA3HBIM JKOJIOTMYECKAM TpyMaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®denepanmu, u300pakeHUs OXPAHIEMBIX BHIOB
PaCTEHUI U )KUBOTHBIX.



[DIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHMA 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 COCTABJISIOIIME. 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, npupoae 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,



OCO3HAHWUE CBOMX KOHCTHUTYLUMOHHBIX MPaB M OOSI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
Y4EOHBIX MPOCKTOB, PEIICHWM YUYEOHBIX W TO3HABATEIBHBIX 3a7a4, BBHIMOJIHCHUU
OHMOJIOTMYECKUX SKCTIEPUMEHTOB,

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

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JTHOAEH ¢ Pa3HBIMU YOESKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHECHTOB MpPH OOCYXICHHH CIOPHBIX BOIMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UOEHTUYHOCTH,
NaTPUOTHA3MA, YBAKEHHUS K CBOEMY HAPOIYy, YYBCTBA OTBETCTBEHHOCTH IEPEN
PonuHoii, ropmoctn 3a cBOW Kpail, cBOXO PoauHy, CBOW SA3BIK M KYJIBTYPY,
MPOLIJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE,

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX 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 3a €0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOaa,

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMH Hapo1oB Poccu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

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



NOHMMAHHUE SMOLIMOHATIBHOTO BO3/ICHCTBUS KUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKCHHIO B PAa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

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

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30mMacHOro oOpasa >KU3HH
(310pOBOE  TUTaHWE, COOMIOJCHUE TUTHEHWYECKHX TPAaBWI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE ILEHHOCTH TPaBWJ HHAWBHAYATBHOTO W KOJUIEKTHBHOTO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

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

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYA0IO0HE;

FOTOBHOCTh K AKTWBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHHE
COBEpLIaTh OCO3HAHHBIA BBIOOP Oyaywieil mnpodeccun W peaTu30BbIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HHU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS,

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;

CHOCOOHOCTh MCHOJB30BaTh NPHOOPETAEMBIC MPH W3YYECHHHM OWOIOTUU
3HAHWSIT W YMEHUS TPUA PEIICHWM NTPOOJEM, CBA3aHHBIX C PALUOHATBHBIM
OPUPOJIONOIB30BAHUEM  (COOMIOIEHUE  MPaBHJ  TMOBEICHUS B NPHPOJE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHIIOB,
3KOCUCTEM, OHOChEPHI);



AKTUBHOE HENPUATHE JEUCTBHAM, NPUHOCAIINX BpPed  OKPYKAFOLIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPUATHBIE 3KOJIOTHYECKUE
MOCJICICTBUSI MPEANTPUHUMAEMBIX JCHCTBUH U TPEIOTBpAIIaTh UX;

HAJIMYKAE PA3BUTOIO SKOJIOMMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOHN HAIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUUYECKOHN NEATEIBHOCTH SKOJIOTMYECKOM
HAMPABJICHHOCTH,

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHUSI HAYKH W OOMICCTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JMAJIOre
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHKUE SI3BIKOBOM M YWTATENBCKON KYJBTYPbl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS 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 MO3HAHMM NPHUPOJHBIX 3aKOHOMEPHOCTEH W pEMICHHH MPoOJIeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHJIM3ALWU:
oOecrieyeHuss HOBOIO YPOBHS PAa3BUTUS MEIUIMHBI, CO3JAHME MEPCHECKTUBHBIX
OMOTEXHOJIOTHHA,  CIOCOOHBIX  PEIIaTh  PECYpCHble  MPOOJIEMBI  pa3BHUTHUS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B TIONYYEHUM OHMONOrMYECKMX 3HAHWWA B  LEAX
MOBBIMICHUST OOIICH  KyJNBTYPhL, €CTECTBEHHO-HAYYHOW TIPAMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyEMOid
MPY U3YYECHUH OMOJIOTHH,

MOHUMAHUE CYUTHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BAaTh MOJY4YacMbIC 3HAHWs JJIs aHalu3a W
OOBSCHEHHUSI SIBJICHUH OKPYXAIOWIEr0 MUPA U MPOUCXOAIIMX B HEM M3MEHEHUA,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIIMXCS JAHHBIX C IEJIbEO TOJTYYESHHS IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HKCIOJIB30BATh OWOJIOTMYECKUE 3HAHMS IS
pelIeHUs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

OCO3HAHUE LIEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
MPOCKTHYIO M UCCIIEIOBATENBCKYIO JEATENPHOCTh MHAUBUAYATIBHO U B TPYIIIE;



FOTOBHOCT M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID 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 MHUPOBO33PECHUS OOYYArOLIMXCS
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, MPUHLMII, TUMOTE3A, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBAHUE,  HAONIOJCHUE,  M3MEPEHHME,  OKCICPUMEHT W JPYrHX),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLMAIBHOW KOMIIETEHIMM OOYy4YaroIuxcs, CIOCOOHOCTh
o0yvaromumxcst UCMOJIB30BATh OCBOCHHBIC MEK I CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHWS W YHUBEPCAIbHbIE y4YeOHBIC JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

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,

WCIOJb30BaTh MPU OCBOCHWM 3HAHWI OPHEMBI JIOTMYECKOTO MBILIICHHS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiTaccu pukamm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHSATHSMHA ),

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

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

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PaCCMaTPUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MPEIACTABIICHUS
CYLICCTBEHHBIX CBA3CH M OTHOLICHHWH B M3y4aeMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK)KE  NPOTUBOPEYMII  Pa3HOr0  poOAQ,  BBIIBICHHBIX B Pa3JIMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

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

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

KOOPIMHUPOBaTh M BBINOJHATH PAdOTy B YCIOBHSX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU Y4YE€OHO-UCCIIEN0BATENBCKONW W MPOCKTHON AEATENBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, MPUMEHCHUIO
PA3IAYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHID HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPeoOpPa30BAHUID W NPUMECHCHHUIO B YYEOHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

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

CTaBUTh W (HOpPMyJIHpOBaTh COOCTBEHHBIC 3alauyl B 00pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh NPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBAaTh 3a4ady,
BBIJIBUTaTh TUIOTE3Y €€ pPEIICHUsS, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a4aBaTh MAPaAMETPhl U KPUTEPUN PEIIEHUS,

AQHAJIM3APOBATh TMOJYYCHHBIE B XOJE PCIICHHWS 3a7aud  PE3yJIbTaThl,
KPUTHUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEY;,

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

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 33a49M, TONYCKAOIIAE alTbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX NUCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM —JIMTEparype, OMOJOTMYECKMX CIIOBapsIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbBIX, B VIHTEpHETE), aHAIM3UPOBATH



WH(OPMALKIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECCKH OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTE;

(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBITOJIHEHUST YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCMOJB30BaHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETBHO ~ BBIOMPATh  ONTUMAIBHYKO  (OPMY  MPEACTABIICHUS
Ounonornueckoi nHGopMau (Cxembl, TpaQuKd, AMarpaMMbl, TaOIUIbI, PUCYHKA
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
Ononornueckoil mH(pOpMaUMEH: TNPUMEHATh XUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHUYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HATJSAHOCTH,

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

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0enue:

OCYILIECTBIISATE KOMMYHHUKALIMKA BO BCEX c(pepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXXIACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpeiaracMon
3a/1a4M, YUYUTBIBATh UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHMs, TMMOHUMAaTh 3HAYCHHE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOACH, MPOSBIISITh YBAKATEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOU BO3PAKECHUS,

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

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHONW M WHIWBHIY ATbHOM
pabOThI MPU PEHICHUN OMOJIOTUUYECKON MTPOOIEMBI, 0OOCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BO3MOXKHOCTEH KaXI0T0 YIEHA KOJIJIEKTUBA,



[PUHAMATL  LEIU  COBMECTHOW  JCATENBHOCTH, OpPraHW30BBIBATE WU
KOOPAUHHUPOBATH JEUCTBUA 110 €€ NOCTIDKEHUIO. COCTABIIATH IUIAH ACHCTBHIA,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATH KA4E€CTBO CBOECIO BKIAJa M KOKAOIO YYaCTHUKA KOMAaHIbl B
o0LIMid pe3ynpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATH HACH C TMO3ULIUUM HOBU3HEIL,
OPUTMHAJIBHOCTH, MPAKTHYECKONW 3HAYUMOCTH

OCYILECTBJIATE TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, MPOSIBIIATE TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUUATHUBHBIM.

OBJ1aicHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

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

BbIOMpaTh HA OCHOBE OHOJIOTMYECKMX 3HAHWI WENEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOU IMPUPOJE,
CBOEMY 3JI0POBBIO M 3J0POBBIO OKPYIKAOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATEH [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYIUPOBaTh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISITh  IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsTh paMKH Y4EOHOTO TPEIMETA HA OCHOBE JIMYHBIX MTPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

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

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABbIKAMM  TO3HABATENIbHONH  peduekcnn Kak  OCO3HAHWs
COBEPLIAEMBIX JECUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaroB M
OCHOBAaHWi, UCMOJIb30BaTh MPUEMBI PEQIICKCUM AJisi OUEHKM CHUTYallMH, BBIOOpa
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHMBBI M APryMEHTHl JPYTMX NP AHAIKU3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeaMeTHbie pe3yabTaThl OCBOCHHs mnporpaMMmbl COO mno OWonoruM Ha
0a30BOM YPOBHE BKJIIOYAKOT CEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHBIC 3HAHUS, YMEHHUS U COCOObI ICHCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3OBaHUIO 3HAHUWH, BUABI JESTEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS W
NPUMEHECHUIO 3HAHWI B Pa3jMUYHBbIX YUYEOHBIX CUTyalMsX, a TAKXKE B PEAIbHBIX
JKU3HECHHBIX CUTYalMsX, CBA3AHHBIX C Owosiorneid. B mporpamme mnpeameTHbIE
PE3yABTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[TpeaMeTHbIE pe3yabTaThl OCBOCHUs yueOHOro npeameta «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadojau3M (OOMEH BEIIECTB W MPEBPALLCHUE
SHEPIrUH ), TOMEOCTA3 (CaMOPETYJISINs), YPOBHEBASI OPraHU3alvs KMBbIX CHUCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYyTaUMOHHAs, LECHTpPAJIbHAas JO0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydeHus (0 LeHTpax MHOTOoOpasusi u
NPOUCXOXKACHUS KyJbTYpHbIX pacteHuii H. M. BaBuiioa), onpenensars rpaHuLibl
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  JKCINEPHUMEHTA,  BBIIABH)KEHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSICHEHHE MOJYYCHHBIX



PE3YJBTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIICNATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK NPOKAPUOT U
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUsS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMCHHE MPUMEHATH MOJYYEHHBIC 3HAHUS i OOBICHECHUS OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOLICH
OPUPOHOM Cpese, MOHUMAHUE HEOOXOAMMOCTH WCIOJBb30BAHUS JOCTHXKCHUMN
COBPEMEHHOWH  Omomorum W OMOTEXHOJIOTHIA  UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh »JJICMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUIHOTO CKPELIMBAHUS /sl MPEACKA3aHUsl HACJICIOBAHMs MPU3HAKOB Y
OPraHU3MOB;

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

YMECHHE KPUTHYECKM OLEHUBATh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIIOYAMOIIYK) TCEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMH, HAYYHO-TOMYJISIPHBIC
MaTepuabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHWH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[aBaTb COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOLIEHMUS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

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

c()OPMUPOBAHHOCTh 3HAHWUNA O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOIO
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
IPaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS )KU3HCHHBIX 3a/]a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
BU/I, MOMYJIALMS, TeHO(OHA, SBOJIOLMS, ABHXKYIIHAE CUIbI ((PaKTOPBI) 3BOJIOLNH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOJAYLUEHThl, KOHCYMEHTBHI, PEAYLEHThI, UENU MHUTaHUs,
AKOJIOTUYECKas nupamuaa, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOpUs SBOJIIOLMHK), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoapieBoro cxoacrea K. M. bapa, depenoBaHusi TJIaBHBIX HAMpaBJICHUA W
nyteid >Bomomn A. H. CeseprioBa, yuenust o ouochepe B. Y. BepHaackoro),
OMPENENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAACTh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOILIECCOB W SIBJICHWM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYYEHHBIX
Pe3y/bTaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBObI HA OCHOBAHUM MOJYUYEHHBIX PE3YJILTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUN, MPOIYLUEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000PA30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEepeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUI B
JKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEUIECTB UM OMOTCOXUMHUECKUX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJYUYEHHBIC 3HAHUS IJisi OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOLICH
OPUPOAHOIN cpele, MOHUMAaHUE HEOOXOAMMOCTH HWCHOIb30BAHMS JOCTHKEHUMA
COBPEMEHHOMH OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 334a4l, COCTABIISITH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA IUTAHHUS ),

YMCHHE BBIMOIHATE JJAOOPATOPHBIE M MPAaKTUYECKHE PadOThI, COOMOAATh
npasuia npu padoTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HMH(OPMALMIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYANOLIYK) TCEBIOHAYYHBIE 3HAHWUS W3
Pa3IMYHBIX UCTOUHUKOB (CPEACTBA MACCOBOM MH(OPMALMK, HAYUYHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[laBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOUICHUS,
0000111ass OUOJIOTHYECKYI0 UHPOPMALMIO U3 HECKOIBKAX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckne (mudpp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Bbubnuoreka [IOK
1 b 2 0.5 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
Bbubnuoreka [IOK
2 XK 1 0 0
WBBIE CUCTEMBI I UX OPTaHU3aLIHs hitps-//m cdsoo /78416292
. Bbubnmuoreka [IOK
3 XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH 8 0.5 1 hitps./m edsoo rw/7f41c292
Bbubnuoreka [IOK
4 KuzHenesaTeapHOCTh KIIETKU 6 0.5 0 hitps./m edsoo.rw/7f41c292
5 PasMHOXeHUEe 1 THANBUAYAJTBHOE PA3BUTHE 5 0.5 | Bbubnmuoreka [IOK
OPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTD U U3SMEHUYUBOCTD g 0.5 5 bubnuoreka [IOK
OPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3moB. OCHOBBI 3 0.5 0 bubmmorexa LIOK
OMOTEXHOJIOTHH ' https://m.edsoo.ru/7f41¢292
Bbubnuoreka [IOK
8 P 1 0 0
C3EPBHOE BpEMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB 110 ITPOT PAMME 34 3 45




11 KVIACC

KoanuectBo yacos DIeKTPOHHBbIE
HaunmeHoBaHHE PA3AeJIOB H TEM uudposbie
Ne n/m P Kontpoabnbie | IlpakTnueckue (mudpp )
NPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 DBOJIIOLIMOHHASA OHOJIOrUst 9 1 1 Bubmiorexa IIOK
https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 9 05 0.5 bubmmnorexa LIOK
3emite ' ' https://m.edsoo.ru/7f41cc74
Bbubnuoreka [IOK
3 0] 5 0.5 1
pPraHU3MBbI U OKPYIKArOIIas cpeaa https://m.edsoo.ru/7f4 1cc74
4 Coo01ecTBa U 3KOJIOTHYECKUE CUCTEMBI 9 0.5 0 Bibmngrend Ik
https://m.edsoo.ru/7f41cc74
Bbubnuoreka [IOK
5 P 2 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5 2.5







HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosauuyectBo uacos DJeKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue A p
n/m Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
bubnuoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863e632a
MeTtonbl NO3HAHUS KUBOH PUPOBIL.
[IpaxTrueckast padora Ne 1
bubnuoreka [IOK
2 «HMcnonb3oBanue pasandyHbIX 1 0 0.5
https://m.edsoo.ru/863¢6122
METOJIOB MPHU U3YUCHUH
Ounonornuecknx 0ObEKTOB»
3 Buonornueckue CUCTEMBI, MPOLIECCHI | 0.5 0 bubmuoreka [IOK
U X U3yYECHHUE ' https://m.edsoo.ru/863e¢6564
4 Xumuyeckuli cocTas KieTku. Boga u | 0 0 bubnuoreka [IOK
MHUHEPAJIbHBIE COIU https://m.edsoo.ru/863e674¢
5 benku. Cocras u crpoenune Oenkos 1 0 0 budmorexa [TOK
https://m.edso0.ru/863e¢6b72
DepMeHTEI — OHONOTHYeCKHe
kaTajau3aTopel. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0 0.5 bubmuoreka [IOK
KaTAIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e¢6b72
(bepMeHTOB (Ha MpUMepe aMHUIa3bl
WJIH KaTasia3bl)»
bubnuoreka [IOK
7 Yraesoasl. Jlunuael 1 0 0
A A https://m.eds00.ru/863¢6870




bubnuoreka [IOK

8 Hyxknennosbie kucnotel. ATO 0.5 0
https://m.edsoo.ru/863e6d5¢c
9 Hcrtopus u MeTOABI H3yUEeHUs 0 0 bubmmnorexa LIOK
kyeTku. Knerounas teopust https://m.edsoo.ru/863e¢6e88
10 Knerka xak uenoctHas xusas 0 0
cucremMa
CrtpoeHue 3yKapuoTHIECKOH KIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue CTpOCHHs KJIETOK Bubnnoreka LIOK
11 pacTeHMid, J)KUBOTHBIX, TPHOOB U 0 0.5 https://m.eds00.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edsoo.1u/863e716¢
rOTOBBIX MHUKPOIIpEnaparax u ux
OTMHCAHHUE
12 OOMeH BelecTB WIIH METad0IU3M 0.5 0 buGmorexa [IOK
https://m.edsoo.ru/863e766¢
13 @oTOCHHTE3. XEMOCHUHTES 0 0 budmorexa [TOK
https://m.edsoo.ru/863e¢7c98
14 DHepreTuyeckuii 0OMeH 0 0 bubmmorexa LIOK
https://m.edsoo.ru/863¢c7aae
KuzHeHHbIN UK KJeTkU. [lenenue
kietkn. Muros. Jlaboparopras B OK
15 pabota Ne 3 «Habnronenne MuTos3a B 0 0.5 nomorexa Il
https://m.edsoo.ru/863¢7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
rOTOBBIX MHUKpPOIIpEnapaTax»
16 BuocunTtes Genka. Peakius 0 0.5 bubnuoreka [IOK
MaTPUYHOIO CUHTE3a ' https://m.edsoo.ru/863¢796¢
b K
17 Tpancsius — OuocuHTe3 Oenka 0.5 0 uommorexa [10
https://m.edsoo.ru/863¢796¢
18 Hexknerounbie popmbl )KU3HH — 0 0 bubmmnorexa LIOK




BUPYCBI

https://m.edsoo.ru/863¢7540

bubnuoreka [IOK

19 DopMBI pPa3MHOXKEHUS] OPTaHU3MOB 0 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863¢83 1e
. bubnuoreka [IOK
20 Meiios 0 0 https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OTI00TBOPEHHE.
21 JlaboparopHas pabota Ne 4 0 0.5 bubnuoreka [IOK
«H3yueHne CTpOCHUS MOJOBBIX https://m.edsoo.ru/863¢81b6
KJIETOK HA TOTOBBIX
MHUKpOITpenapaTax»
2 WunusuayanbHOe pa3BUTHE 0 0 bubmmnorexa LIOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
3 I'enetuxa — Hayka o 0 0 bubmmnorexa LIOK
HACJIEACTBEHHOCTH U H3MEHYMBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 npu3HakoB. MOHOTHOpUIHOE 0 0 Bubmorera TIOK
https://m.edsoo.ru/863¢8878
CKPEIIUBAHNE
UTHOPHUIHOE CKpelTuBaHue. 3aKOH
25 fesaBHinaoro HaIz:J'IL:I[OBaHI/Iﬂ 0 0 Butiororera TTOK
https://m.edsoo.ru/863¢89a4
MPU3HAKOB
CuernneHHoe Haclea0BaHUE
npmsHakoB. Jlaboparopuas padora
26 Ne 5 «M3yuenue pe3ynbTaToB 0 0.5 bubnuoreka [IOK
MOHOTHOPHUIHOTO U TUTHOPUIHOTO ' https://m.edsoo.ru/863e8c60
CKpeIIUBaHUA Y APO30(UITBI HA
rOTOBBIX MUKpPOIIpEenapaTrax»
27 I'enetuka nona. Hacnenosanune 0.5 0 Bbubnuoreka [IOK




MPU3HAKOB, CHCTIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

NamenunBocThb. HenacnencTeeHHas
U3MEeHYNBOCTD. JlabopaTopHas
pabota Ne 6. M3yuenue

bubnuoreka [IOK

28 . 1 0 0.5
MOU(DUKATTOHHOW U3MEHYHUBOCTH, https://m.edsoo.ru/863¢e8ecfe
MOCTPOEHUE BAPUALMOHHOTO psifla U
BAPUALIMOHHON KPUBO»

HacnencreeHHast ©3MEHUYHUBOCTD.

29 JlaboparopHas pabGora Ne 7. | 0 0.5 bubmmnorexa LIOK
«AHaMU3 MyTaluii y 1po30Quisl Ha ' https://m.edsoo.ru/863¢8cfe
rOTOBBIX MHUKpPOIIpEnapaTax»

30 I'enetnka uenoBeka 1 0 0 buGmorexa [IOK

https://m.edsoo.ru/863e8d78
PesepsHbrii ypok. O0o0mienne no

31 Teme «HacneacTBeHHOCTD U 1 0.5 0

U3MEHYHBOCTbH OPTaHHU3MOB)
bubnuoreka [IOK

32 Cenekuust Kak HayKa U MPOLIECC 1 0 0 hitps-//m cdsoo rw/863¢92 14

3 MeTonbl U JOCTHKEHHS CEIEKIITNHT | 0 0 bubnuoreka [IOK
PACTEHUI U YKUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorust kak oTpacib | 0 0 bubmuoreka [IOK
MPONU3BOICTBA https://m.eds00.ru/863e¢9336

OBLIEE KOJIMYECTBO YACOB I10 34 3 45

ITPOTPAMME




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/m Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
" bubmuoreka [IOK
1 DBOIOLUS U METOMBI €€ N3YUEHUS 1 0 0
H a y https://m.edsoo.ru/863ea20e
5 Hcropus pazButus npeacTaBieHU | 0 0 bubmmnorexa LIOK
00 3BOMIOIIMU https://m.eds00.ru/863¢9570
bubnuoreka [IOK
3 MukposBoJIrOLUA 1 0.5 0
P . https://m.edsoo.ru/863e9¢cle
[Monynsius kKak SJIeMeHTapHast
€IMHHIIA BUA W SBOJTFOLIHH.
4 JlaboparopHas pabota Ne 1 1 0 0.5 bubmmorexa LIOK
https://m.eds00.1u/863¢99¢6
«CpaBHeHME BUJIOB 110
MOP(HOIOTHUYECKOMY KPUTEPUIO»
5 JABIOKy1IHE CHITBI (3JIEMEHTapHBIE | 0 0 bubmmnorexa LIOK
(bakTOpBI) SBOMOLIUN https://m.edsoo.ru/863e¢9da4
bubnuoreka [IOK
6 EcrectBennsIii 0TOOp U ero Gopmbl 1 0 0
P dop https://m.edsoo.ru/863e¢9ed0
PesynpTate! 3BOMIOLUN:
pUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000paszoBanue. JlabopaTopHas ! 0 0.5 bubmuoreka [IOK
pabora Ne 2 «Onmcanue ' https://m.edsoo.ru/863¢9fde
PUCTIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIbHOTO XapaKTepa»
g Hanpasnenus u nytu | 0 0 bubmmnorexa LIOK

MaKpO3BOJIOLIUN

https://m.edsoo.ru/863e9cle




9 HeobpatumocTs 3BOMOIIMU 0.5 0

10 Hcropus >xu3Hu Ha 3emiie U METObI 0 0
e€ U3yueHus

1 I'unoresbl NPOUCXOXKIEHUS XKU3HU 0 0 bubmmnorexa LIOK
Ha 3emiie https://m.edsoo.ru/863¢caSa6

12 PazBurue xxu3Hu Ha 3emiie 1o 3pam 1 0 0 bubmuoreka [IOK
nepuoaam https://m.edsoo.ru/863cabbe
OcHOBHBIE 3TaIlbl 3BOJTIOLUU
PaCTUTENBHOTO U KUBOTHOTO MHUpA.

13 IIpakTrueckas padora Ne 1 0 0.5 bubmmnorexa LIOK
«H3y4yeHne nckonaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIUAX»

14 CoBpemMenHas cucrema 0.5 0 bubmuoreka [IOK
OPTaHUYECKOrO MUPA https://m.edsoo.ru/863ca48e

bubnuoreka [IOK

15 DBOJIIOLIUS Y€JIOBEKA (aHTPOIIOTeHE3) 0 0 hitps-//m cdsoo r/863cac2e

16 JABmkyuue cuibl ((pakTopel) 0 0 bubmmnorexa LIOK
AHTPOINOTEeHE3a https://m.edsoo.ru/863cad44

7 OcHOBHbIE CTaIU1 3BOJIIOLIUN 0 0
4eJloBeKa

18 Yenoseueckue pacbl U IPUPOIHbBIC 0 0 bubmuoreka [IOK
ajanranuuu 4eja0BeKa https://m.edsoo.ru/863¢caca?
PesepBHerii ypok. O6o0mienne no

19 TeMe « BO3HUKHOBEHHE U pa3BUTHE 0.5 0
JKU3HU Ha 3emMiie»

20 DKOJIOTHUs KaK HayKa

21 Cpenbl 0OUTaHUS U SKOJOTHIECKHE bubmmnorexa LIOK




(bakTops!

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

AbGuotnyeckue GakTophbl.
JlaboparopHas padora Ne 3.
«Mopdonoruueckie 0COOEHHOCTH

. bubmuoreka [IOK
22 PacTEeHUH U3 Pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
oburanusy. JlaboparopHas padora
Ne 4. «BnusiHue cBera Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCca»
bubnuoreka [IOK
23 buotuueckue paktopbl 0
¢ P https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKU
nomnyJsinun. Ipaktudeckas padora
24 Ne 2 «Iloncuér mnoTHOCTH 0.5
MOMYJISILUMA Pa3HbIX BUIOB
pacTeHUI»
25 CoofrecTBa OpraHU3MOB — 0 bubmuoreka [IOK
OuoreHo3 https://m.edsoo.ru/863cb46a
26 DKOJIOTHYECKHE CUCTEMBI 0 bubmuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE IOKA3aTENN HIKOCUCTEMBI.
bubnuoreka [IOK
27 DKOoNorudeckue mupaMubl. 0
N https://m.edsoo.ru/863eb5fa
CsoiicTsa 3xocucteM. Cykueccus
28 IIpuponHble 3KOCUCTEMBI
29 AHTpPOIIOr€HHbIE S KOCUCTEMBbI
30 buocdepa — rnodanbras 0 bubmmnorexa LIOK
3KOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bubmuoreka [IOK

onocdepsr

https://m.edsoo.ru/863ebd16




32 UenoseuecTBo B Onochepe 3emin 1 0.5 0
3 CocymecrBoBaHNE TPUPOABI U ! 0 0 bubmuoreka [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863¢cbale
PesepHbIii ypok. O0o0IIeHNE TeMBbI
34 «Co0011ecTBa U HKOJIOTHUYECKUE 1 0 0
CHCTEMbD»
OBIIEE KOJIMYECTBO YACOB I10 34 h 5 25

ITPOTPAMME







YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

* buonorus, 11 knacc/ Ilonomapéra M.H., Kopaunosa O.A., Jloumnuna T.E. n
apyrue; nox penakuueii [lonomapépoii M.H., O01ecTBo ¢ OrpaHu4eHHOM
OTBETCTBEHHOCTHIO M3marensckuii nenTp « BEHTAHA-I'PA®y»; AKuMOHEpHOE

obuiecTBo «M3aarenbcTBo «lIpocBeiieHmne»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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