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HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTHH TEOPETHUYECKYH) OCHOBY AJIs
ONPEACTIEHUS] MOAXOM0B K (POPMHPOBAHHUIO COACPXKaHWS y4eOHOro NpeaMeTa
«buosorusty  cocTaBWIM. KOHUenTyaiubHele mnonokenuss OI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH  LENICH, COACP)KaHUs, PeE3yJbTaTOB OOydYeHus W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, TTOJIOKEHUS 00 OOMIMX LEIIX U
NPUHLHAINAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMbI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTUH, €€ 3HAUCHUN B MMO3HAHWU KUBOI MPUPOABI U 00ECIEUECHUN
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COINMACHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no Ouosiornu Ha 0a30BOM YPOBHE JAET MPEACTABICHHE O LIEIIAX,
00 oOmiel crpareruu OOyYEHHWs, BOCIMTAHWS W Pa3BUTHS OOYYAROIIAXCS
cpeactBamu  yueOHOro mnpeamera «buonorusy, onpenenser 00sS3aTENbHOE
OPEIMETHOE CONEPIKAHUE, €TO0 CTPYKTYPY, PACHPEIACIICHAE TIO PA3AciiaM U TEMaM,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUsl YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECCa, BO3PACTHBIX OCOOEHHOCTEN 00y YaroIInXCsl.

B nmporpamme mno OWONOrMH TakKe YUYMTHIBAOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM PE3yJIbTaTaM
oOyueHuss B  (OPMHPOBAHUM OCHOBHBIX BHJOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTHA/YYEOHBIX JEHCTBUIA OO0YyYarOIMUXCs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOTO 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEaM30BaH
OPUHLHKI MPEEMCTBEHHOCTH B M3YyYECHHMM OwoJioruu, Onaromaps 4eMy B HEW
OPOCMATPUBACTCS  HAMpPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMIA JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTABICHUN O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLIEHUEM K OKPY)KarOLICH MPUPOAHONH Ccpee.
[ToaTomMy Hapsay ¢ M3yYeHHEM OOIMICOMOIOTMYECKUX TEOPH, a TAKXKE 3HAHUN O
CTPOEHMH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OHWOJIOTMH YJEICHO BHUMAHUE MCIIOJIB30BAHUIO
NOJTyYEHHBIX 3HAHWIA B MOBCEAHECBHOMN JKU3HM IS PELICHHS TPUKJIAIHBIX 33714, B
TOM 4ucie. NPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS SKOJIOTHYECKA
LEJIeCO00Pa3HOr0 MOBEACHUS B OKpPY)KAKOWICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHON ACIATETHHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX W
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJAHON HAMPaBIEHHOCTH
yueOHOro npeamera «buosiorusy mpOIMKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs



YCJAOBUHM JJIsl pellIEHUs] OJIHOM M3 aKTyallbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTMYECKOro
oOpasoBaHMsl, KOTOpass mpeanonaracT (OpMUPOBaHME Yy  OOydYarOIIUXCS
CMOCOOHOCTH aJanTUPOBAThCS K WM3MEHEHUSM JWHAMMYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBact (HOPMHUPOBAHUE Yy OOYyYAKOUIUMXCS MPEACTABICHUA O
HAY4YHO! KapTHMHE MHpPA, PaclIMpsSeT U 000OLIAET 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOH OpraHM3allid W HBOJIOLUM, CO3AAET
yCJAOBUS  JJi: TO3HAHUS  3aKOHOB  SKMBOW  Mpupoabl, (HopMupoBaHMsI
(YHKLIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3I0POBOr0 M 0Oe30macHOro oodpasa
YKU3HU, IKOJIOTMUYECKOT0 MBILILIEHUS, IIEHHOCTHOTO OTHOLLIEHUSI K KUBOM PUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnE OUOJIOTUSI UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMATIM3AIUN
oOyuaromuxcs. M3yuenne 0Monorun o0ecneunBacT yCaoBHs At (OPMUPOBAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPECTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. HazBaHHbie TONOKEHUS O MpPEAHA3HAYEHUM Y4YeOHOro MpeaMera
«buosiorus» CcOCTaBWJIM OCHOBY [Uis OMPEACTCHHUS TOJAXOA0B K 0TOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABJICHHOTO B MPOrpaMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYWIECTBIIEH C MO3UIMI KYyJIbTYypOCOOOPA3HOrO MOJAXOAA, B COOTBETCTBUU C
KOTOPbIM O0OyYaromuecs MOHKHBI OCBOMTH 3HAHUWS W YMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYphI, ONPEACNAIOMME AJECKBATHOEC TMOBEACHHE
YeJioBeKa B OKPY>KaKolIel MPUPOAHOI cpene, BOCTPeOOBAHHBIE B MOBCEAHEBHOM
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTBI COJIEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POpPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa W
LHEHHOCTHBIX ~ OpPUEHTALUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHU3alUuK
OHOJIOrHYECKOTO 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COJEpKaHUs y4eOHOro marepuaiia B HporpaMmMme Io
OMOJIOTUM  OCYIIECTBJCHO € YYETOM TIPUOPUTETHOTO 3HAYEHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro npeameta «buosnorus»
BBIJICTICHBI CJIEIYIOUINE CONIEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTo Mo3HaHus», «Kierka kak Ouonornyeckas cucrema», «OpraHu3M Kak



Oounonoruueckas cucrema», «CucreMa M MHOrooOpa3ue OpPraHuyYecKOTO MUPAy,
«OBOJTIOLUS KUBOH MPUPOABLY, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus ydeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJCHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3allid J>KUBBIX CHCTEM PA3HOr0 paHra W MNpUOOPETEHHE YMEHHWMH
WCIOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUHM OOBEKTOB
JKUBOW PUPOJIBI U PELICHUS PA3TMUYHBIX KM3HEHHBIX MPOOJIEM.

JlocT>keHrE 1enm u3ydyeHust yueOHoro nmpeaMera «buonorus» Ha 6a3oBOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1aY:

OCBOEHME OOYYAIOIMMUCS CHCTEMbl 3HAHWH O OHMOJIOTMYECKHUX TEOPHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
s (POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJAX HAYYHOTO MO3HAHMSI, CTPOEHUU, MHOTO00pa3un U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3allMU, BHIAAKOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(¢opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbBIX B3MJISIIOB, WJAEH M MOJXOJ0B K HM3YUYEHUIO KUBBIX CUCTEM
PA3HOrO YPOBHSI OpraHU3aliu;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOmied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHIH OOBACHATH M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHUpa JKABOW MNPUPOJLI HA OCHOBAHWUM 3HAHWNA W OMNbITA, MOJTYYEHHBIX MPU
U3y4YeHU U OMOJIOTUY,

(¢opmupoBaHue y OOydYarOIIUMXCs YMEHWUH WJUIFOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHWA B MPAKTHYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEITOBEKOM >KHBOMA
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUM;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHIL, U1 (POPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOEH NEATEIRHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero ooOpazoBaHusi «buojorus», uzydyacmasi Ha
0a30BOM YPOBHE, SIBISETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMASIIUM B
COCTaB MPEAMETHOM 001acTh « ECTECTBEHHO-HAY YHBIE MPEIAMETBD.



JIiist u3yueHust OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero oOpa3oBaHus
orBoauTcsa 68 yacos: B 10 knacce — 34 yaca (1 vac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZIeN0).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMH HAayKaMu, Gpunocopuei, STUKOM, 3CTETUKON M MPABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOH MTPUPOABI (HAOMOAEHUE, SKCIIEPUMEHT, OMTUCAHKE,
U3MEpeHNe, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTUYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

IToprpeter: Y. Hapsun, I'. Menaens, H. K. Konpros, /Ix. Yorcon u @. Kpuk.

TaGmuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbie 1 NPaKTHYEeCKHE PadOTHI:

[Tpaktuyeckas pabora Ne 1. «Mcmonb3oBaHHWE pa3iMUHBIX METOAOB MPH
U3YYEHUH OUOJIOTUUYECKUX OOBEKTOBRY.

Tema 2. KuBble cHCTeMbI U HX OPraHU3a M.

JKuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHus Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, ITOMYJIAIIMOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOTeOUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

Tabnmuupl 1 cxembl: «OCHOBHBIE MPU3HAKH >KU3HW», « YPOBHH OPTraHW3ALUA
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojiekybl JTHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHUYECKUI COCTAB KIIETKH. XWUMHYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEPaIbHbIE BEMIECTBA.

OYHKIIMKM BOABI W MHMHEPAIBHBIX BEHIECTB B KiIETKE. [lommep:kanue
OCMOTHYECKOr0 OanaHca.

Benku. CocraB u cTpoeHUe OEIKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMUHOKUCIIOTEL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBoOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



depMeHTB — OHONOrMYecKue Karanusaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EeHTp, cyOcTparHas crneurduuHoctb. KodepMeHThl. BuTaMUHBL
O1mnunst PepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

Yrnepoabl:  MoHOcaxapuabl  (IJIFOKO3a, pubo3a W J€30KCUpru003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne pyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (pochommnuasl, crepouasl. ['UAPOPUITBHO-
ruapodoOHble  cBOiicTBA. buonornueckne QyHkumm JunuaoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUU.

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

Lluronorust — Hayka o kieTke. KietouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakTOB B HAYYHOM MO3HAHUM. METOIbI H3YUEHUS KIIETKH.

Knerka kak 1nenoctHas >kuBasg cucrema. OOmMe MNpPU3HAKK  KJIETOK:
3aMKHYyTas Hapy>kHas memOpana, monekyiael JIHK kak reHermueckuii ammapar,
cucTeMa CHHTE3a OernKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuotnueckas. (OcoOeHHOCTH
CTPOEHMsI MPOKApPUOTHUYECKON KieTkH. KrnetouHas creHka Oaktepuil. CTpoeHHe
JOYKAPUOTHUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIMKC, MX
¢yHkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa 1 pyHkumu. Lluromnaszma u eé
opraHousibl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMJbl KJIETKM. MUTOXOHJPHWH, TUIACTHJIBI.
[TpoucxoxacHue MUTOXOHApWA W mactua. Buasl mmactua. HememOpaHHbIE
OpPraHoOWABl KJIETKW. PHUOOCOMBI, KIETOUYHBIA LEHTP, UEHTPUOJIA, PECHUYKH,
JKTYTHKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHbiil HeHTp KiaeTku. CTpoeHue siapa: saepHas 000JovKa,
KapuoIuIa3Ma, XpOMaThH, sIAPBILIKO. XPOMOCOMBI.

TpaHCOPT BEWIECTB B KIIETKE.

JlemoHcTpanum:

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

Juarpammel.  «PacnipeneneHue XUMUYECKHMX JJIEMEHTOB B HEXMBOM
pUpPOACY, «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B KUBOU TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas Tabnuna XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOABD, «brnocuHTe3 Oenkay, « CTpoeHHe MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBbie kucnotel. JJHK», «CTpoeHue MoIeKybl



ATO», «CtpoeHne 3yKapuoOTAYECKON KIETKWY, «CTPOCHUE >KMBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKHY, « YTIEBOABD, «JIumumapy.

OOopyioBaHUE: CBETOBOH MHUKPOCKOMN, OOOPYIOBaHUE MJi MPOBEIACHUS
HAOMOICHUI, W3MEPEHWH, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaJuTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIA3bl HJIA KATaIa3bl)y.

JlaGopatopHas padotra Ne 2. «M3ydeHWe CTpOCHHMSI KJIETOK PpACTECHUH,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0OMU3M. ACCUMIIIALAS (TUTACTUYECKUT OOMEH) U
JUCCUMMJIAIUS (DHEPIeTUUECKUT OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BEIICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN 1 rereporpodHbiid. Poib (hepMeHTOB
B OOMEHE BEIICCTB U MPEBPALICHUHA SHEPIUU B KIIETKE.

dorocuHre3. CBeToBas W TemMHOBas (asel  (porocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HH
Ha 3emuie. Biausinue yciioBuii cpeapl Ha (POTOCHHTE3 W COCOOBI MOBBILIEHUS €T0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE OAaKTepUH. 3HAYECHUE XEMOCUHTE3A JUIs
JKU3HM Ha 3eMUIIE.

OHEPreTUYecknii 0OMeH B KJIETKE. PaciuenieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTambl SHEPreTHYECKOro OoOMEHa.
I'mukonus. bposkenue u ero BuAbl. KHCIOPOAHOE OKHMCICHUE, WM KIETOYHOE
JIBIXAHUE, OKUCIUTENBHOE (dbocopunpoBaHue. D¢ heKTUBHOCTH
SHEPreTUUECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['eHermueckas wuHpopmamus u JHK.
Peanuzanust reHeTMueckoil mHPOpMaLMKA B KIETKE. [ €HETMUECKHMIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHcisaumu. KoaupoBanue amMuHOKMCIOT. Posb pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xu3HN — BUpPYchl. McTopust oTkpeiTus Bupycos (. H.
HpBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO [HMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BUY) — Bo3Oymurens CI1N/a.



OOparHas  TpaHCKpWIMsS, peBepraza W uHTerpaza.  [Ipodunaktrka
pacrnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUNA.

JlemoHcTpanum:

[Toprpeter: H. K. Konbsuos, /. Y. Ueanosckuii, K. A. TuMupsses.

Tabmuubl 1 cxembl: «Tunbel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oOMen», «Xiopomtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHue U PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I eHETHYECKHA KOmy,
«Bupyce», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIH 1ukn Bupyca CIIM/a,
OakTepuodara», «Pernmukarms JTHK».

ObopynoBanue: moaenu-anmmkanyu «Yasoenue [IHK v Tpanckpunumsy,
«buocunTes O6enka», « CTpoeHUE KIETKMY, MOAETb CTPYKTYphl JTHK.

Tema S. PazMHOXKeHHe U HHAUBUAYAJIBHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKn, WM SKU3HEHHBIA LUK KaeTku. UHTepdasza u MUTO3.
[Tpoueccel, mpotekatroue B MHTepdasze. Pennmukanms — peakuus MaTpAUYHOTO
curesa JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMATH[BL
LIATONOrNYECKUE OCHOBBI  PAa3MHOXKECHHMST W WHIMBHIYAJIBHOTO  PAa3BUTHUSA
OpPraHu3MOB.

Jenenne Knetku — MuTo3. Craguu muto3a. lIpouecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemas rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buasl 6ecrnonoro
Pa3MHOKECHUS. JICJICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPA30BaHUE, BETETATUBHOE PA3MHOXKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBoE pa3MHOKEHHUE, €T0 OTIMYMS OT OECIOIOrO.

Meito3. Cramun meiosa. [Iponeccel, MpoOMCXOAsIIME HA CTAauIX Meio3a.
[ToBenenne xpomocoM B Meio3e. KpocCUHroBep. BHOJIOTMYECKUNA CMBICT |
3HAYCHHUE MEHO03a.

["amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX.
[TonoBbIE >KENE3bl: CEMEHHMKM W AWYHUKK. OOpa30BaHWME W PA3BUTHE MOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CHOEPMATOTCHE3 M OBOICHES.
Oco0OeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpMAaro30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayansHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorene3). Otarnbl SMOPUOHAJIBLHOTO Pa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX:
ApoOnieHue, TacTpyisauus, opraHorenes. lloctamOpuoHambHOE pa3BUTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BHUTHS. NPIMOE, HEMpAMOE (JIMYMHOYHOE). BnusHue



Cpelbl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct m pasButue pacreHuil. OHTOINE€HE3 LBETKOBOIO PACTEHUS: CTPOEHHUE
CEMEHU, CTA/INNA PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  Pa3MHOKEHUS OPraHU3MOBY», «J[lBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHUI», «BereratmBHOE Pa3sMHOKECHHE
pactenuity, «JleneHue kieTkn Oakrepuit», «CTpPOCHHE TIOJNOBBIX KIIETOKY,
«Ctpoenue xpomocoMbly, «Kietounblii nukny, «Permmkamms JTHK», «Muto3y,
«Meio3y, «IIpsamoe u Henpsamoe pa3BUTHEY, «I aMeTOreHe3 Yy MIEKOMMUTAOLIMX U
YeJI0BEKA», « OCHOBHBIE CTAIMU OHTOTEHE3AY.

O6opyaoBanue: MUKPOCKOIL, MUKPOIpenaparsl «CriepMaTo30u bl
MJIEKOMUTAIOLLET O, «SHLEKNIEeTKAa MIIEKOMUTAIEro», «KapuoknHe3 B KIETKax
KOpEIIKa JIYKa», MArHATHAs MOJCNb-ANIUIMKALIMA «[IeeHre KIETKWY, MOJEIb
JIHK, moaenb metaha3zHOil XpOMOCOMBI.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

JlabGopatopnas paGora Ne 3. «HaOmomeHue MuUTO3a B KJIETKAaX KOHYMKA
KOPELIKA JIYKAa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabGopatopHas pabora Ne 4. «M3ydeHue CTpOEHMS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacsienicTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3aaaun reHeTUKU. YCTOpUsl pa3sBUTHS TEHETUKU. POJb IUTOIOTA Y
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKIag pOCCHHCKHX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE T[CHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTrHYECKUM,
HUTOTCHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['eHEeTUYECKass CUMBOJIMKA, UCTIONB3YEMAas B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTAHOBJIEHHBIE ['. Menaenem.
MOHOrMOPUAHOE CKPEIIMBAHKME. 3aKOH €AMHOOOpa3usi TUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NTOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
['unore3a yucToTHI raMeT. [10THOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpugHOoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJEAOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL
AHanmusupyronee ckpemmpanre. Menonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHOE  HacienoBaHWe npu3HakoB. PabGora T. Moprana mno
CUEIUICHHOMY HACJIEIOBAHUIO T€HOB. HapylieHue CUEIIEHUS TEHOB B PE3YNbTATe
KPOCCHHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACJIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eneTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOramMeTHele M TeTeporaMeTHhIE OpraHu3Mmbl. HacnenosaHue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIBI N3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBCHHAS.
Pome  cpempl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapakTepPUCTHKA
MO (PUKALIMOHHOM M3MEHYABOCTH. BaprallMOHHBINA psia M BapHALlMOHHAST KPHABASI.
Hopma peakuuu npusHaka. KoJMMYeCTBEHHBIE WM KAUYE€CTBEHHBIE MPU3HAKK U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKATUOHHON U3MEHYMBOCTH.

HacnenctBeHHas, WM TEHOTHUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. Meii0o3 W TOJOBOM MpoLecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTallmoHHas ©3MEHYMBOCTh. Kiaccudukanus MyTauuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpU4KHbl MyTauuid. MyTareHHbIE PaKTOPBI
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoct H. M. BaBuiosa.

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTD.

I'enetnka wenoseka. Kapmotum denoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTMYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXUMUYCCKUM,
MOJIEKYIAPHO-TE€HETUYECKUA. CoBpeMeHHOE ONpENEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHME, NEHOTUIIUPOBAHUE, B TOM YHUCJIE C MTOMOILIBIO
[M1P-ananu3a. HacneacTeenHble 3a00JicBaHUS 4YEJIOBEKA: TI'C€HHbIE OOJIE3HH,
OOJNE3HN C HACJICICTBEHHOW MPEAPACHONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTtWBHbIE MyTanvu. CTBOJIOBBIE KIETKH. [IpuHUMIIEI
310POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPHIIAKTHKHN U JICUEHUS] TCHETUUYECKUX
Oone3Heil. MennuKO-reHETHYECKOE KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLMHCKON
TCHETUKH B MPEAOTBPALLCHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHUAN YEITOBEKA.

JlemoHcTpanum:

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

Tabmuupt  w cxembl:  «MOHOTHOpPHIHOE  CKPECIIMBAHUE W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JIUruOpuaHOE  CKPELIMBAHHEY,
«Ll@Tonmornueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpeIMBaHus»,  «Meio3y,
«B3aumozaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl PpPAaCTeHUH,
JKUBOTHBIX M YENIOBEKa», «l'€eHeTMKa moJa», «3aKOHOMEPHOCTH HACIIECIOBaHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YEeI0BEKA W JKUBOTHBIX», «Buabl
WU3MEHUYMBOCTHY, «MoaupukaunoHHas W3MEHUMBOCTB», «HacnemoBanue pesyc-
(daktopay, «I'eHeTuka rpynm KpoBu», « MyTallmoHHasi U3BMEHUYHUBOCTDY.

OOopyaoBanue: MoJenu-amuiMKanun  «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«HenonHnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBaHuey», «llepekpéct



XpOMOCOMY», MHUKPOCKON W MUKponpenapar «Jlpozodpuna» (HoOpMa, MyTaluu
(OpMBI KPBUTLEB U OKPACKH TeNa), Tepdapuii «['opox moceBHOIY.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

JlabGopatopHas paGora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOIO M
JUTMOPUIHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlaGopatopHas padota Ne 6. «M3yueHne Moau(puKaIIMOHHONH U3MEHUYUBOCTH,
ITIOCTPOEHHUE BAPHALIMOHHOI0 Psifa M BAPUALIMOHHON KPABOID.

JlaGoparopuas padora Ne 7. «AHanmm3 MyTanuil y Apo30(HIiIbl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckass pabora Ne 2. «CocCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennexkuust opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKACHUE CEICKUMU U JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOXKACHUS W MHOTooOpasus
KyJbTYPHBIX PAacTeHUN. LIEHTPBI MPOMCXOXKACHHS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, TAMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI M MHAMBUAYAIbHBIIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpbEpa. BIM3KOPOACTBEHHOE
CKpellMBaHUE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
OtnanénHas rubpuam3aums W €€  ycnexu. VICKYCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTEHUH, >KMBOTHBIX M
MHUKPOOPTraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manusa pexkomOumHanTHOW JIHK u TpaHcreHHeix opranm3moB. Kiietounas
nHKeHepus. Kirletounsle KyapTypbl. MUKPOKIIOHATBHOE Pa3sMHOKEHUE PACTCHUI.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX — CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

OKonorudyeckue M dtudyeckue  npobmemel. MO —  reHeTHuecku
MOJU(PULIUPOBAHHBIE OPTAHU3MBI.
JleMOoHCTpanuu:

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

Tabmuubl U cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuiiy, «[Iopoabl TOMAIHUX >KUBOTHBIXY», «COPTA KyIbTYPHBIX
pactenuiiy, «OrtnanénHas rudpuauzanusy, «PadboTel akagemuka M. @. MBaHoBay,
«[Momunnonaus», «OOBEKTHI OMOTEXHOJOTHM», «KIIETOYHBIE KYJIBTYPBl H
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO0opy1oBaHUE: MYJISKU TUTOAO0B U KOPHEIIOA0B AUKUX (JOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repdapuii « CenbCKOX03SIMCTBEHHBIE PACTCHHUS .



JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

OkcKkypeust «OCHOBHBIE METOABI WM JOCTHKEHUS CEJEKIUU PACTEHUNA W
YKABOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  Y4aCTOK, B TEIJIMYHOE XO3MMCTBO, Ja00OpaTOpHUIO
arpOyYHUBEPCUTETA UJIM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. JBosroOHHAsSE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpUU. OBOIHOLMOHHAS
TEOpUst U €€ MECTO B OMOJIOTMH. BIusiHUE SBOJNIOLMMOHHON TEOpPUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzEeTENbCTBA  3BONMOLUMHU. [lal€OHTONOTMYECKHE. TOCIEA0BATENbHOCTD
NOSIBJICHUS. BHJOB B TAJICOHTOJIOTMYECKON JICTOMUCH, MNEPEXOAHbIE (POPMBL
Bbuoreorpapuueckue: cxoacTro u paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuvsl SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTUYHBIE, AHAJIOTHYHBIC,
PYJMMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE. CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MYyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas  teopuss Y. JlapBuHa. [IpeAnochbuikM  BO3HUKHOBEHUS
JapBUHU3MA. JIBMKYINME CWIIBI 3BOMKOUMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CyECTBOBAHKE, €CTECTBEHHBIA OTOOD).

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

Muxkpospontonus. [Tonysnus Kak equHuIa BUIA U SBOJTIOLIAN.

JIBrokymre cuibl ((akTopbl) SBOIOLMKA BHJOB B MpUpoae. MyTalMOHHBINH
OPOLECC U KOMOWHATHBHAs W3MEHYMBOCTH. [lONynsMOHHBIE BOJIHBI W JAPEH}
IeHOB. M301ums 1 Murpanusi.

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

[TprcnocoOaEHHOCTh OPraHu3MOB Kak Pe3ysbTarT 3BONMOLUH. [IprMepsl
OPUCTIOCOOJICHUH y OpraHu3MoB. ApoMOop(O3bl U UANOAAANTALUH.

Bun wu BupmooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYeCKoe.

Makpospontonusi. DopMbl  3BOMOLMK.  (PUIETHYECKAS, TUBEPrEeHTHAS,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TponcxoxacHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJTaNTUBHAS PaIAaLus.

JlemoHcTpanum:



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

TaGnuipl 1 cxembl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIE), «3apOAbILIN
MO3BOHOYHBIX  SKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopeObI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIA 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHINY,
«MHorooOpazue  mopona  KUBOTHBIX»,  «llomymsnuwy,  «MyTauvoHHas
U3MEHUYMBOCTEY», «ApomMopdo3el», «HWmmoamantammm», «OOwias aereHepanusy,
«JIBwkymme cuibl 3BofironmMny, «Kapra-cxema wapmpyra nyrtemectBus Y.
HapeuHa», «boppba 3a cymecTBoBaHue», «I[IpucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUI00OPA30BAHUEY, « DKOIOTHUECKOE BUI00OPA30BAHKEY.

OOopyaoBaHue: KOJUICKIMSI HACEKOMBIX C Pa3jMYHbIMM THIIAMHA OKPAaCKH,
HAaOOp TUIOAOB M CEMSH, KOJEKIus: «lIpuMephl 3alMTHBIX MPUCIOCOOJICHUH Y
JKUBOTHBIX», MOJAENTb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00BbEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3Tra MO3BOHOUYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
VUCKOMAEMbIX JKMBOTHBIX W pacTeHuil»y, Monenb ammmkanus «llepexpéct
XpOMOCOM», BI@XKHbIE Tmpenaparsl «PazButue HacekoMmoro», «Passutue
JSATYIIKWY, MUKporpenapar «/lpozopuna»y (Hopma, MyTauuu (HOpPMBI KPBUIBEB U
OKpAacCKH Tena).

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

JlaGopatopnas padora No 1. «CpaBHeHWE BUJOB MO MOP(OJOTHUYECCKOMY
KPUTEPHION.

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

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HH HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apOXKAECHHUM >KM3HU. HayuHble TUMoTe3sl
BO3HUKHOBCHUS >KM3HM Ha 3emiie. a0MOreHe3 M TaHCIEePMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHHTE3 OPraHMYEeCKMX BEIMICCTB W3 HEOPraHWYECKHX.
DKCNEPUMEHTAIIBHOE MOATBEPKICHAE XUMUYECKON 3BOIIOLMHU. HavalibHbIE 3Tarbl
Ounonornueckoi sBomoumu. ['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
GopMHUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue xu3Hu Ha 3emiie 1o spaMm W nepuoaaM. Karapxeil. Apxelckas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHUICKUH,
OPAOBHUKCKHI, CHITYPANCKAN, NEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NepUoabl: TPHACOBBIN, FOPCKUA, METTOBOA.

KaiiHo3olickas 2pa W €€ [EpuoAbl. MAJICOTCHOBBIA, HEOINCHOBBI,
AHTPOTIOTE€HOBBIH.



XapakTepUCTUKA KJIMMATa U TE€OJOTMYECKAX MPoUeccoB. OCHOBHBIC 3Talbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. ApomMop(do3bl y pacTeHud u
JKUBOTHBIX. [ [0sIBIEHHE, pacBET U BBIMUPAHUE FPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHM4ecKOro Mupa Kak OTpPaKeHHE 3BOMOUMU. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTHE NPEACTABICHUH O
OPOUCXOKACHUN 4YeNOBEKA. METoIbl HM3Y4YeHHMs aHTpomnoreHe3a. CxoacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEITOBEKA.

JBwxymme — cunbl  (pakTopel)  anTpomoreHe3a.  HacnenctBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPYAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIMU W BETBH 3BOJIFOLIMH YEJIOBEKA: ABCTPAIONUTEKH, UemoBek
yMenblid, YemoBek npsaMoxonsdlimii, YenoBeK HeEaHACPTAIbCKUN, UYenoBek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAaHWs, O0JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE ~ OOJIBIDME  Pachl.  €BPOMECOMAHAS
(eBpasuiickasi),  HErpo-aBCTpaJoWJHAs  (PKBATOpUAbHAs),  MOHIOJIOWHAS
(a3uaTcko-aMepuKaHckasi).  UepTel  NPUCHOCOONEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlacrep, A. M. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHHE COJIHEUHON CHCTEMBI», «Pa3BuThe
OpraHM4yecKkoro mupa», «PacturenbHas KieTka», <«OKWMBOTHAI  KIETKay,
«[TpokapuoTnueckas kieTka», «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPaAy,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4eJIOBEKa», «/JlpeBHeimme moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIEC JTFOAN», «YET0OBEUECKUE PACHI.

O6opynoBanue:  mynsokun  «[Ipoucxoxnenue  demoBeka»  (OHOCTHI
ABCTPAJIONIUTEKA, TMHUTEKAHTPOIA, HEAHJAEPTAIbIA, KPOMAHBOHIA), CJICTNKH WM
M300paKCHHUsST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOna), TreOXpOHOJIOTHYECKAas TaOnuila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE Pad0THI:

[TpakTryeckas pabora No 1. «M3ydeHHMEe MCKONAEMBIX OCTATKOB PACTCHUN W
YKUBOTHBIX B KOJUICKLIHASIX).



OKCKypCcHusi «OBOJIFOLMS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKPY>KaOIIas cpeaa.

DKOJIOTHS KaK HayKa. 3a1a4 U Pa3Aciibl SKOJIOTUUA. METOIBI SKOJIOTHYECKHAX
UCCIICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okojornueckue (aktopel. Knaccuukanus SKOJOTHYECKHX (DAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M aHTPONOreHHbIC. J[eHCTBHE HKOJIOTHYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIEpPATypa, BIAKHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHus  OpPraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
bHoJIOrnyecKkue puTMHL.

buotnueckne  ¢dakropel.  Buasl  OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOKMO03 U ero ¢opmel. [Tapazntusm, Koonepaunus,
MYTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIN3M,
HElTpanu3M. 3HaueHHe OWOTHYECKMX B3aMMOJCHCTBUH MJIi CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAKTEPUCTHKU monyiasuuu. (OCHOBHBIE MOKA3aTeNnu
NOMYJISIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJILHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toprpetsr: A. I'ymOonbar, K. @. Pynbe, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpupoanbie 30HbI 3eMan», «Cpeapl 0OUTaHUs
Opranm3moBy, «®@otonepuomuzmy», «llomymsiuum», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTH NOMYJIILUKA UH(Y30pun-Ty Penbkny, « [ InmieBrie nenm.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

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

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

[TpakTryeckas padora No 2. «I1oacyér MaOTHOCTH MONYJSUUI Pa3HBIX BUAOB
pacTeHUn».

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKue CHCTEMBI.

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

OKOJOrMYeCKHE CUCTEMBI (3KOcHCTeMBI). [loHatme 00 »skocucTemMe U
ounoreoneHoze. DOYHKIUOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB U MOTOK SHEPTUU B HKOCUCTEME.
Tpopuueckue (MUuIEBBIC) YPOBHH OKOCUCTEMBI. [IMIIEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTENId JKOCUCTEMBI. OMOMAacca, MPOAYKLIHS. OKOJOTUUYECCKHE
OUPAMUAIBL  TPOAYKLUHM, YHCIECHHOCTH, OuoMacchl. (CBOHCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKIecCus.

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

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akTop yCcTOHYMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3eMIiE.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['panunpl, coctaB U CTPyKTypa
ouochepnl. Kuoe BemiectBo M e€ro (yHKuU. OcCoOCHHOCTH Ouocephl Kak
rI00ATbHONW 3KOCUCTEMBL.  [IMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTtsl BenIeCTB U OMOT€OXUMHUYECKUE LUKIIBI JJIIEMEHTOB (YIJIEPOa,
a30Ta). 30HAITBHOCTB Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBO B Onochepe 3eMu. AHTPONOTEHHbBIE U3MEHEHMS B Onochepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBOBaHUE MPUPOIBI " YEJIOBEYECTRA. Coxpanenue
OnopazHooOpas3ns Kak OCHOBA yCTOHUMBOCTH OHoc(hepsl. OCHOBA PALMOHAILHOTO
YIPaBJICHUS TMPUPOAHBIMK pPECypcaMW M WX HCHOJIB30BaHHE. JOCTHKCHHS
OHMOJIOTMH U OXPaHa MPUPOIBI.

JlemoHcTpanum:

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

TaGmuupl 1 cxembl: «llunieBeie nenmy», «bUOLEHO3: COCTaB M CTPYKTYpPay,
«[Ipupoanbie coolwectBay, «llenu nHUTaHUs», «ODKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IIMPOKOJIIMCTBEHHOTO JIECA», « IKOCHCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPOTOTCHHBIE ~ BO3ACHCTBUS HA  NOpUPONY», «BakHeWmme MCTOYHHMKH
3arpsi3HEHUS] BO3/lyXa M I'PYHTOBBIX BOJ», «llouBa — BaykHEHIIAs COCTaBISIOLIAS
onocepby, «DakTopbl aerpagauun nousy, «IlapHukoBelid 3QPexT, «DaKTOphI
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepol»y, «OOmas crpykrypa Ouocdeps,
«Pacnipoctpanenne xm3Hm B Omocgepe», «O30HOBBIA 3KpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B NpUpoae».

OOopyaoBaHue: MoOJeNb-alIIMKanUs « TUnuuHble OMOLEHO3BD, TepOapuil
«PactutenbHbie cOO0MECTBAY, KOJUIEKIUA «broleHO3», « BpenuTenn BakHEHIIIX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIEKIMM PAcTCHUH W
JKUBOTHBIX, MPUHAUICKANIME K Pa3HbIM 3KOJIOTMYECKAM CPynnaMm OJHOrO BUJA,



Kpacnas knura Poccuiickoii ®enepanmu, M300paKEHUS OXPAHIEMBIX BHUJIOB
PaCTEHHI U )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA TIPOITPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKwOTCA TpPeOOBaHUS K Ppe3ysibTaraM
OCBOCHHS  OOyYarOUIMMUCS  MpPOrpaMM  CcpeaHero  obmiero  oOpa3OBaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKType NMUYHOCTHBIX PE3YIBTATOB OCBOCHUs MpeaMera «buonorusy
BBIJICJICHBI CJCAYIOIIME COCTABJISIONIUE. OCO3HAHUE OOYYAOMIMMUCS POCCUHACKON
FPAKIAHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONPEACICHUIO, HaJuyhue MOTHBAMM K OOy4YeHHI0  OHOJIOTuH,
LIEJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTCH M HMCTOPUYECKUX TPaaului pa3BUTHS OWOJOTMYECKOTO
3HAHUS, TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, TMPUCYIIUMUA CHUCTEME
OMOJIOrMYECKOTO  00pa3oBaHUs, HAJIUYUE HSKOJOTHYECKOTO0 MPABOCO3HAHMS,
COCOOHOCTH CTABUTh LIEJIA U CTPOUTD KU3HECHHBIC TIJIAHbI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS mpeaMera «buonorus» AOCTUTArOTCA B
€AVUHCTBE YYEOHOW M BOCHUTATENBHOW JACATENBHOCTA B COOTBETCTBUU C
TPAIALIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOLIECTBE MPaBWJIAMU WU HOPMaMHU
MOBEACHUS W CIOCOOCTBYIOT MPOIECCaM CAMOITO3HAHMS, CAMOBOCIHMTAHMS M
CaMOpA3BUTHS, PA3BUTUs BHYTPECHHEH TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
VBAKEHUS K 3aKOHY W MPABOMOPIAKY, YEJIOBEKY TPYJa U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBaKCHHUsI, OCPEKHOIO OTHOWICHUS K KYJIBTYPHOMY HACJICIUI0 W
TPAaJUALUAM MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoii denepanuu, Npupoac u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHUS YyueOHOro mnpeamera «buojgorusy
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAOMIMXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WUIMENR JIMYHOCTH, CUCTEMOH [IEHHOCTHBIX
OpUEHTAlMiA, TO3UTHBHBIX BHYTPEHHUX  YOCKICHWHA, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSM POCCHMCKOTO OOIIECTBA, PACUIMPEHUE >KM3HEHHOTO
ONBITA U OMNBITA JCIATEIBHOCTH B MPOLIECCE Pealu3alMi OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEIIBHON ACATEIIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpazkIaHCKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUAIOIIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTRA,



OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBONOPSIKA,

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3AAHHUH
YUEOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHONIICHUID K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€,

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

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4EOHBIX, TO3HABATECIbHBIX W HCCIEAOBATENbCKUX 334a4, YBAXKUTEIBHOTO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON NEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UACHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEX
PonuHoili, ropmoctu 3a cBOW Kpail, CBOXO PoauHy, CBOW SA3BIK W KYJIBTYPY,
MPOLUJIOE U HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOAHOMY HACIIECIUIO U MMAMATHUKAM TTPUPOABIL,
JNOCTW)KEHUSM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHUBATh BKJIAJ POCCUMCKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBA,

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

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE ITYXOBHBIX [IEHHOCTEN POCCHIICKOr0 HApOIa,;

c(POPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W NPHUHAMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHAS LEHHOCTEN CEMEHHON JKU3HA B COOTBETCTBHH C
TpaguuMsaMH Hapo1oB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs ICTETHKY ObITA, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLUMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€ LEHHOCTH,

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

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

MOHUMAHUE W peajau3almsl 3J0pOBOro M 0Oe30macHOro olpasa >KW3HU
(310poBOE  TMUTaHHWE, COOMIOJCHUE TUTMEHMYECKMX TOPaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjisgpHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHIYAJTBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYECK (YyHOTPEONEHUS
AJIKOT0J15, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOTr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOM
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJIHATH TAKYIO JESATEIbHOCTB;

MHTEPEC K PA3MUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud H  PEaATU30BBLIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

SKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHUPOJAC KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOHW KYJBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKS TMOCTYNKOB M OLICHKM WX BO3MOYKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIIENA CPEIBI,

OCO3HaHWE TIOOAIBHOIO XapakTepa JKOJIOTMYECKUX MPOoOJieM W myTeill Hx
peLeHus;

CHOCOOHOCTh MCMOJB30BATh NPHOOPETAEMBIE MPH W3YUYCHUU OMOJOTUH
3HAHWSIT W YMEHUS TPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PALMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  NPaBWil  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCHUCTEMAX, OXPAaHY BHIIOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JEUCTBUNA, TMPUHOCAIIMX Bped  OKPYKaAOLIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPUATHBIE 3KOJIOTHUYECKUE
NOCTIEACTBHSI MPEANPUHUMAEMBIX ICHCTBUI U MPEAOTBPALIATh WX,

HAJIMYKE PA3BUTOTO SKOJIOIMMYECKOTO MBILUICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITA NEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMCHHS
PYKOBOJACTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKON NEATEIBHOCTH SKOJIOTHYECKOM
HaITPaBJICHHOCTH,

8) neHHoOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOW M YMTATENBCKON KYJBTYPbl KakK CpEACTBA
B3aMMOJCHCTBHS MEKIY JTFOABMH U MMO3HAHUS MUPA,

MOHUMAHWE crneuupukd OUOJIOTUM KaK HAyKd, OCO3HAaHUs €€ Poju B
(OPMUPOBAHMU PALMOHATBHOIO HAYYHOIO MBILLIEHHUS, CO3[aHWU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE NPHUPOJBI, YEIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOiIeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIIM3ALWY:
00eCrieYeHUsT HOBOTO YPOBHSI Pa3BUTHsI MEAMIMHBI, CO3AAHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
o0ecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  PAlMOHAIBHOMY
UCIOJB30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHMIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyeEMOid
P U3YUYECHUH OMOJIOTHH,

MMOHUMAHUE CYIIHOCTA METOJNOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJYYaCMbIE 3HAHWSA Ui aHaiu3a |
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIET0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIOYCHHS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIMXCS JAHHBIX C LEJTBIO MOTYYEHHsI TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWOJIOTUYECKUE 3HAHMS ISt
peteHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIUIECCTBIISATH
MIPOEKTHYIO M MCCIIEN0BATENBCKYIO AEATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOEHUS yueOHOro mpeamera «buonmorus
BKIIFOYAKOT: 3HAYMMBbIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUMIUITMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHS, OTPAXKArOLIUE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpPa W COCUU(PHUKY METOJOB MMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BELICCTBO, SHEPrHs, SIBJICHHE, MPOLECC,
CUCTEMA, HAYUYHBIA (PAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJICHUE,  M3MEPEHHME,  OKCICPUMEHT W JPYrHUX),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIE), 00ecneYnBaroOIIne (opmupoBaHue (YHKLIMOHATIBHOM
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOy4YaromMXCs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIb30BATh OCBOCHHBIC MEXK M CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHMS W YHUBEPCAIbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIUAIIBHON ITPAKTHKE.

MeTanpeaMeTHBIE PE3YNIbTATBl OCBOEHUS MPOrpamMMbl CPEIHEr0 OO0WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
JAeCTBUAIMM:

1) 6azoBbIe JTIOTHYECKUE NCHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTH W AKTyaIM3UPOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJBb30BaTh MPU OCBOCHHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, Ki1accu (pukanmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C JPYTUMU NOHSTHSIMH ),

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPUM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJb30BaTh OMOJIOTHYECKHAE OHATHS Uil OOBICHEHUsT (DAKTOB U SIBJICHUMN
>KABOM NIPUPOLBI;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHBIC, ACAYKTUBHBIE, IO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMUS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CpPEACTBA  JJIsl  MPEIACTABIICHUS
CYLICCTBEHHBIX CBS3CH M OTHOLICHHWIA B M3y4acMbIX OMOJIOIMYECKHX OOBEKTaX, a



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

pa3padaTeiBaTh MJAH PELICHUS MPOOJEMBI ¢ YYETOM AHAIHM3a WMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPJVMHHUPOBaTh M  BBINOJHATHE PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CHCTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON JEATENBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHECHUIO
PA3IAYHBIX METOJOB MO3HAHUS,

UCIOJb30BaTh PA3JIMYHbIC BUIBI JEATEIBHOCTH MO TMOTYYEHUKD HOBOTO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX U COMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMU U METOJIAMU,

CTaBUTh W (HOpPMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESATEILHOCTH W >KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH NPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBAaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ pPEIICHUs, HAXOAWTh apryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHUH, 3a4aBaTh MAPAMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3adauyd  PE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBIM MOUCK MEPEHOCA CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEY;,

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

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE WJCH, MPEIaraTb OPUTHHAIBHBIE TOIXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI ¥ 337a4M, TONYCKAIOIINE aTbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUYECKH OLEHUBAThH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyMpoBaTh 3aMPOChl U MPUMEHATh PA3TUYHBIE METOJbI MPH MOUCKE U
oTOope OMOJIOrMYECKO MH(OpPMAIK, HEOOXOUMOM ISl BBHIMOJHCHUS YUYEOHBIX
3ajad4;

npuoOOpETaTh ONBIT MCHOJB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCHOJBb30BaHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTUMAIBHYKD  (OPMY  MPEACTABIICHUS
OnoNornuecKkoil HHGopMalKu (CXeMbl, rpaQuKy, AUArPpaMMBbl, TaOJIALbI, PUCYHKH
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHAThH XUMHUYECKHE, (PHU3MYECKHE W
MaTeMaTHYECKAE 3HAKH W CUMBOJIbI, (POpMyJibl, aOOpeBHATYPy, HOMEHKIATYPY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HArAHOCTH,

BIQJCTh  HABBIKAMM  PAcClO3HABAaHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOenne:

OCYILECTBISATE KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH TO CYIIECTBY OOCY>KIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEIaracMon
3a/1a4M, YUYUTHIBATh UHTEPECHl U COMIACOBAHHOCThH MO3MIMHA APYTHX YYACTHUKOB
JMaJIora Uk JUCKYCCHH ),

pacro3HaBaTh HEBEpOATbHBIC CPEACTBA OOLICHWs, MOHUMAaTh 3HAYCHUE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIAQJICTh PA3JIMYHBIMM CHOCOOAMH OOIIEHUS W B3aUMOJCHCTBUS, MOHMMAThH
HAMEPEHUS IPYTUX JIFOJIEH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTUYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W MCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIMBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C Y4ETOM OOIMX
WHTEPECOB M BOBMOXKHOCTEN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAVMHHUPOBATH JEUCTBUA IT10 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii € Y4YETOM MHEHHHA YYAaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOECIO BKJIAJAa W KAKAONO Y4YaCTHUKA KOMaHIbI B
oOLIMiA pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeuiarartb HOBBIE TIPOEKTHI, OLEHMBATH HACH C TMO3ULIUM HOBU3HEL,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHE B Pa3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITh MHULIMATABHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

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

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKMBOU IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATE [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISBIATH
npoOIEMBbI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIIbHOMN
NEATENIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETTIBHO ~ COCTAaBJISITH [UIAH PEIIEHUST NTPOOJIEMBI €  YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsTh pAMKH YY4EOHOTO MPEIMETA HAa OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

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

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHHIO MIUPOKOH JPyAMLIMHA B
pa3HbBIX O0JIACTAX 3HAHWWA, TOCTOSHHO TMOBBIMIATE CBOM 00pa3oBaTENbHbBIN W1
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCTS,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJICTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIAEMBIX JCHUCTBAM M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJbTATOB M
OCHOBaHUi, UCMOJIB30BaTh NPUEMBI PEQIICKCHM A/l OLUEHKM CUTYallWH, BBIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKHM W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATE MOTHBBI W aPryMEHTBl APYIMX IPH AQHAINA3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX 0PU AHAM3E PE3YJIbTaTOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C TIO3ULAH JPYTrOTr0 YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeaMeTHbIe pe3yabTaThl OCBOCHHsS mnporpaMMmbl COO mo OuonOruM Ha
0a30BOM YPOBHE BKJIIOHAKOT CIEHU(PHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHBIC 3HAHWS, YMEHHUS U CIOCOObI NEHCTBUIA MO OCBOCHUIO, MHTEPIPETALIMH U
npeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYSHUIO HOBOTO 3HAHUS U
NPUMEHCHUIO 3HAHWI B Pa3jMUYHBbIX YUYEOHBIX CHUTyalHsdX, a TAKXKE B PEAIbHBIX
JKU3HEHHBIX CUTYalUsX, CBA3AHHBIX ¢ Owmosiorueid. B mporpamme npeameTHbIE
PE3yAbTaThl IPEACTABIICHBI 110 TOAaM O0YYCHHSI.

[IpeaMeTHbIE pe3yapTaThl OCBOCHUsT yueOHOro npeameta «buonorus» ¢ 10
Kiacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE W POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOU KapTHHBI MUPa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAAE POCCHHCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTaboau3M (OOMEH BEIIECTB W MPEBPALCHUE
SHEPruM ), TOMEOCTa3 (CaMOPETyYJISLMS), YPOBHEBAsSI OPraHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIICACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MYTAaUMOHHAs, LECHTPAJIbHAs JOTMa MOJICKYJISPHOH Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 meHTpax MHOTOoOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pactennidi H. M. BaBuiioa), onpeaensaTb rpaHuiibl
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOAAMHA HAYYHOTO TIO3HAHUS B OMOJIOTUM: HAONIOACHUE U
OMMCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO ~ JKCINEPHUMEHTA,  BBIABH)KEHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MMOJIYYCHHBIX



PE3YABTATOB, HMCIOJB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPU M 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHWH MOTYUYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIJCIATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
3YKapuOT, OAHOKJIETOYHBIX W MHOTOKIIETOUYHBIX OPraHu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALIEHUS SHEPIUH B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOXKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUSl OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHBbIC 3HAHUS IJi1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro o0ecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEJACHUS B OKPYKAOLICH
OPUPOHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOJIb30BAHUS JOCTHXKCHUIN
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  UIsl  PalMOHATIBHOTO
IPUPOIONOIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUIHOTO CKPEUIMBAHMs /Il MPEACKA3aHWsl HACJICIOBAHUS MPHU3HAKOB Y
OPraHMU3MOB;

YMCHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PalOThl, COONIOAATH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYA0BAHUEM,

YMECHHE KPUTHYECKM OLEHUBATh W HWHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHWS, BKIIOYAMOIIYK) T[ICEBIAOHAYYHBIC 3HAHHS M3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAYYHO-TOMYJISIPHBIC
MaTepuabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCHMEHHBIE M YCTHBIE COOOLIECHMS,
000011ass OUOJIOrMYECKY0 MH(POPMAILIMIO M3 HECKOJIbKAX MCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHbIE pe3yabTaThl OCBOCHUsT yueOHOro npeameta «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE W POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPKAHHE OWOJOIMYECKMX TEPMHHOB M TOHSTHIA:
BU/I, MOMYJIALUS, TeHO(POHA, SBONIOLMS, ABHXKYILIHAE CUJIBI ((PaKTOPBI) 3BOJIOLNH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHA000PA30BAHUE, DKOJIIOTHYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYLUEHTH, KOHCYMEHTBHI, PEAYLECHThl, LENU MHUTaHUs,
AKOJIOTUYECKas Mupamua, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTHYECKHE TEOPHHM (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN U
nyteid >Bosmoimn A. H. CeeprioBa, yuenus o ouochepe B. WM. BepHanckoro),
OMPEENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJACTh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OMUCAHUE >KUBBIX CHUCTEM, TPOLIECCOB W SBJCHWA, OpraHu3alus W MPOBEACHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIABMXKEHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYUYEHHBIX
Pe3ybTaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHUHA, TEOPUM M 3aKOHOB, YMEHHE
Jie7IaTh BHIBOJIbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKKA CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUN, MPOAYUEHTOB, KOHCYMEHTOB, PpEIyLECHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHu3MoB, JEHCTBHsI 3KOJOTMYECKMX (PAKTOPOB HA OpraHu3Mbl, MEPEHOCA
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOICHHBIX W3MEHEHUI B
JKOCHCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEUIECTB M OMOTCOXUMMHUECKUX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH MOJYYEHHBIE 3HAHUS AJisi OOBSICHEHUS OMOJIOrMUYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro o0ecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEJACHUS B OKPYKAOLICH
OPUPOAHON cpele, NMOHMMAHWE HEOOXOIUMOCTH HCHOIb30BAHUS JOCTUKEHUMA
COBPEMEHHOMH OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIATh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 33/4a4l, COCTABIISITH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HKOCUCTEMAX (LICTTA IUTAHHUS ),

YMCHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PalOTHI, COOMOAAThH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYA0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYANOLIYK) TCEBJOHAYYHBIE 3HAHWS W3
Pa3TMYHBIX UCTOUHUKOB (CPEICTBA MAacCOBOM MH(opMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOUICHUS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJBKAX MUCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHUYECKOE INNTAHUPOBAHUE

10 KVIACC
KonunuyectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbl
pecypchbl
Bbubnuoreka [IOK
1 b 2 0.5
HOTOTHA Kax Hayxd https://m.edsoo.ru/7f41c292
Bbubnuoreka [IOK
2 XK 1
WBBIE CUCTEMBI H UX OpTaHU3aLIHs httns://m.edsoo i/ T¥41c29)
3 XUMUYECKUH COCTaB U CTPOEHUE KJIETKU 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
4 XK 6
MRS HELOER S https://m.edsoo.ru/7f41c292
5 PasMHOXkeHUE U HTHANBUAYAJTBHOE PA3BUTHE 5 | Bbubnmuoreka [IOK
OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCT U U3SMEHYUBOCTD g 15 Bbubnuoreka [IOK
OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkmust opranu3mMoB. OCHOBBI 3 Bbubnmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Bbubnuoreka [IOK
8 n 0 1 1
TOTOBaR ROHTPOTBHAS paboTa https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34 1 4




11 KVIACC

KoaunuyectBo yacos DJeKTPOHHbIE
HaunmeHoBaHHE PAa3ae/ioB H TEM nudposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbl
pecypchbl
1 DBOJIIOLIMOHHASA OHOJIOrUst 9 1 Bubmuorexa ITOK
https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubmmnorexa LIOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranusmel U OKPYIKAOLIas Cpeaa 5 1 Bubmuorexa IIOK
p Py p https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOIOTMYECKUE CUCTEMBI 10 Bubmuorexa IIOK
https://m.edsoo.ru/7f41cc74
5 Urorosast kKoHTpONbHAs padoTa 1 1 bugmagrexa TIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5







HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KonnuyectBo yacos DJeKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnsbie | IlpakTuueckue A p
n/m Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
bubnuoreka [IOK
1 buonorus B cucreme Hayk 1 2-8.09 https://m.edso00.1u/863e6122
https://m.edsoo.ru/863e¢632a
Metoasl NO3HAHUS >KUBOW NMPUPOJBL.
[Ipaxtrueckast padora Ne 1 B O
2 «Hcnonb3oBanue pa3sandHbIX 1 0.5 9-15.09 nomorexa L
https://m.edsoo.ru/863¢6122
METOJIOB MMPU U3YUCHUH
Ononornyecknx 0ObEKTOB»
3 Buonoruueckue CUCTEMBI, MPOLECCHI ! 16-22.09 bubnmuoreka [IOK
U UX U3yYECHHUE ' https://m.edsoo.ru/863¢6564
4 Xumuyeckuii coctas KieTku. Boga u | 58.96,58 bubnunoreka [IOK
MUHEPAJIbHBIE COJIA ' https://m.edsoo.ru/863¢674¢
5 benku. Cocras u crpoenue Oenkos 1 30.09-6.10 ButsHarera TIOK
https://m.eds00.ru/863e¢6b72
DepMeHTEI — OHONIOTHYeCKHe
kaTajausaTopsl. JlabopaTopHas
abora Ne 1 «M3yuenne
5 p qu HU | 0.5 703,10 bubnuorexa LIOK
KaTaJIUTHYECKON aKTUBHOCTH https://m.eds00.ru/863e¢6b72
(bepMeHTOB (Ha MpuUMepe aMuIas3bl
WUIH KaTaJia3bl)»
7 VYraeBonsl. JIunuabl 1 14-20.10 Bubmiorexa IIOK
https://m.eds00.ru/863¢6870




bubnuoreka [IOK

8 Hyxneunossie kucnorel. AT® 21-27.10
https://m.edsoo.ru/863e¢6d5¢
9 Hcropus u MeToap! H3ydeHUs] 4.10-10.11 bubmmorexa LIOK
kieTku. Knetounas teopust ' ' https://m.edsoo.ru/863c¢6e¢88
Knerka xak uenoctHas xusas
10 11-17.11
cucremMa
CtpoeHue 3yKapuOoTHYECKOM KIIETKH.
JlaboparopHas pabota Ne 2
«H3yueHue cTpoeHUsl KJIETOK bubmmnorexa LIOK
11 pacTeHU, JKUBOTHBIX, TPUOOB U 0.5 18-24.11 https://m.edsoo.1u/863¢6ff0
OakTepuil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
rOTOBBIX MHUKPOIIpEnaparax u ux
OTMHCAHUE
12 OOMeH BelecTB TN METad0IU3M 25-1.12 BaemeEa IOk
https://m.edso0.ru/863¢766¢
13 ®oTOCHHTE3. XEMOCHUHTES 2-8.12 DGt T
https://m.edsoo.ru/863¢7c98
14 DHepreTuyeckuii 0OMeH 9-15.12 bubmmorexa [IOK
https://m.edsoo.ru/863¢7aae
KuzHeHHbIN UK KJeTkU. [lenenuve
kaetkn. Muros. Jlaboparopras B OK
15 pabota Ne 3 «Habnronenne MuTo3a B 0.5 16-22.12 nosmorexa I1
https://m.edsoo.ru/863¢7dc4
KJIETKaX KOHYHKA KOpeEIIKa JyKa Ha
rOTOBBIX MHUKpPOIIpEnapaTax»
16 BuocunTtes Genka. Peakius 53.99 12 bubnuoreka [IOK
MaTPUYHOIO CUHTE3A ' https://m.edsoo.ru/863e¢796¢
13.01-
17 Tpaucsiiust — OuocuHTe3 Oenka bubmorexa [IOK
19.01 https://m.edsoo.ru/863¢796¢
18 Hexknerounbie popmbl JKU3HH — 20.01- bubmmorexa LIOK




BUPYCHI 26.01. https://m.edsoo.ru/863¢7540
bubnuoreka [IOK
19 DOpMBI pa3MHOXKEHHS] OPTaHU3MOB 27-2.02. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiio3 3.02-0.02 | DPromorexa [JOK
https://m.edsoo.ru/863e7f4a
OO6paszoBaHue 1 pa3BUTHE TOJOBBIX
kJeToK. OTI0OTBOPEHHE.
JlaboparopHas pabota Ne 4
21 patopHas paboT 0.5 505,55 bubmmorexa LIOK
«H3yueHne CTpOCeHUs MOJOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
Hu a
2 HAUBUyaJIbHOE pa3BUTHE 177, T bubmmorexa LIOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
3 I'enetuka — Hayka o 02,03 bubmmorexa LIOK
HACJIEACTBEHHOCTH U H3MEHYMBOCTH ' https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTU HACIEAOBAHUS Bt e
24 npu3HakoB. MOHOTHOpHUIHOE 3.03-9.03 mooTera 1]
https://m.edsoo.ru/863¢8878
CKPEIIUBAHNE
UTHOPUIHOE CKpeIuBaHie. 3aKOH
o g b bubnuoreka [IOK
25 HE3aBUCUMOI'0 HACIIETOBAHUS 10-16.03
https://m.edsoo.ru/863¢89a4
MPU3HAKOB
CuenneHHoe HacleaOBaHUE
npusHakoB. Jlaboparopras pabora Ne
5 «H3yuenue pe3s aTo
26 yueHUe pPe3yJIbTaTOB 0.5 17.9%.08 bubmmnorexa LIOK
MOHOTHOPHUIHOTO U TUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpeIIUBAaHUSA y APO30(UITBI HA
rOTOBBIX MHUKpPOIIpEnapaTax»
27 I'enetnka mona. Hacnenosanue 24-30.03 bubnuoreka [IOK




MPU3HAKOB, CHCTIJICHHBIX C IMOJIOM

https://m.eds00.ru/863e8¢60

HsmenuuBocts. HeHaciencTBeHHas
U3MeHYNBOCTD. JlabopaTopHas

28 pabota Ne 6. M3yuenue ! 0.5 31.6.04 bubnuoreka [IOK
MOAU(PHUKAITMOHHON H3MEHYHBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapUALIMOHHOIO psiia U
BAPUALIMOHHON KPUBOM»

HacnencreeHHast ©3MEHYHUBOCTD.

29 Ha6opaT0pHas[ padorta Ne 7. « AHanu3 ! 0.5 3.5 bubmmnorexa LIOK
MyTalui y Ap0o30(HIIbI HA TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTIpenapaTax»

30 I'eneTuka yenoseka 1 14-20.04 i

https://m.edsoo.ru/863e8d78

31 Cenexuus kak Hayka U Iporecc 1 21-27-04

32 Urorosast KOHTpOJbHAsA paboTa 1 28.04-4.05 Butmaorexa TIOK

https://m.edsoo.ru/863¢9214

3 MeTonbl U JOCTHKEHHS CEIEKIINT | & 11 BE bubnuoreka [IOK
PACTEHUI U YKUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorust kak oTpacib ! 121908, 05 bubnuoreka [IOK
MPOU3BOICTBA https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KVIACC

KonuuyecTBo yacos DJIeKTPOHHbBIE
ara uudposbIe
Nen/m | Tema ypoka Kontpoabnbie | IlpakTHyeckue A dp
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
bubnuoreka [IOK
1 DBOJIFOLUS U METOJIbI €€ U3yUCHHUSI 1 2-8.09
H A y https://m.edsoo.ru/863¢ca20e
5 Hcrtopus pa3Butus npeacTaBieHui ! 5175 g bubmmorexa LIOK
00 sBOMIONIUK ' https://m.edsoo.ru/863¢9570
3 Mukpo3BOJTFOLMSA 1 16-22.09 Bubmiorexa ITOK
https://m.edsoo.ru/863e9cle
[Monynsius Kak dJeMeHTapHast
€IMHHLIA BUIA U SBOJIFOLIHH.
4 JlaboparopHas pabora Ne 1 1 0.5 23-29.09 o
https://m.eds00.1u/863e¢99¢6
«CpaBHeHMe BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIOY»
5 JIBMOKyIIHE CUJTBI (3JIEMEHTapHBIE | S BE-EAE bubnuoreka [IOK
(akTOpPBI) FBONIOLNH ' ' https://m.edsoo.ru/863e¢9dad
bubnuoreka [IOK
6 EcrectBennslii oTO0p 1 ero Gopmbl 1 7-13.10
P Gop https://m.edsoo.ru/863e¢9ed0
Pe3ynbpTaTsl 3BOMOLUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BuooOpazoBanue. JlaboparopHa
7 A000pa30BaHU paTopHas 1 0.5 180, bubmmorexa LIOK
pabota Ne 2 «Onucanue https://m .edsoo.ru/863¢9fde
MPUCTIOCOOIEHHOCTH OpPTaHU3Ma U €€
OTHOCHUTEJILHOTO XapaKTepay
Hanpasne
g paBJIeHUs U MyTU | . 57,5 bubmmnorexa LIOK
MAaKpPO3BONOLUHT https://m.edsoo.1u/863e9¢cle




9 HeobpaTumocTs 3BOMIOINN 4.10-10.11
HcTopust sxu3HU Ha 3eMiie U METOJIBI
10 } 11-17.11
€€ N3ydeHUust
1 I'mnoTesbl NpOMCXOXKAEHHS )KU3HU Ha 199811 bubmmorexa LIOK
3emie https://m.edsoo.ru/863cadab
12 PazButue xu3HU Ha 3emiie 1o 3paMm U e 17 bubnuoreka [IOK
nepuoam https://m.edsoo.ru/863¢abbe
OCHOBHBIE 3TaIbl 3BOJIFO LU
PaCTUTENBHOTO M JKHBOTHOTO MHpA.
13 [IpakTuyeckast pabora Ne 1 0.5 98,17 bubnuoreka [IOK
«M3y4yenne NCKONMaeMbIX OCTATKOB https://m.edsoo.ru/863¢ea8be
pacTeHul U )KUBOTHBIX B
KOJUTEKIIHSTX»
14 CoBpemMeHHas cuctema 55,15 bubnmuoreka [IOK
OPTaHUYECKOr0 MHAPA https://m.edsoo.ru/863cad8e
15 DBOMOLINS YeJIOBEKa (aHTPOIOTeHE3) 16-22.12 Burerais TI0K
https://m.edsoo.ru/863eac2c
16 JBrokyue cuibl ((akTopbl) 58.585,13 bubmmorexa LIOK
AHTPOTOT€HE3a https://m.edsoo.ru/863cad44
7 OCHOBHBIE CTaIUU 3BOJIFOLIUH 13.01-
4eJIOBEKa 19.01
18 Yenoseueckne pacbl U MPUPOTHBIC 20.01- bubnuoreka [IOK
ajanTalnuy 4eJI0BeKa 26.01. https://m.edsoo.ru/863caca2
O6o0uenue o Teme
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU 27-2.02.
Ha 3emie»
20 DKOJIOTHUs KaK HayKa 3.02-9.02
21 Cpenbl 0OUTaHUS W HKOJIOTHYECKUE 10-16.02 bubnunoreka [IOK




baxTops!

https://m.edsoo.ru/863¢eafec

AbGunornyeckue GaxTopsbl.
JlaboparopHas padora Ne 3.
«Mopdonoruueckue 0coOOCHHOCTH

o b K
22 pacTeHnH U3 Pa3HBIX MECT 0.5 17-23.02 b merexa 10
https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHast pabora Ne
4. «BnausiHue cBeTa Ha POCT U
Pa3BUTHE YEPEHKOB KOJIEyCa»
bubnuoreka [IOK
23 buortuueckue paxTopsl 24-2.03
h P https://m.edsoo.ru/863e¢b348
DKOJIOTUYECKHUE XapaKTEePUCTUKU
nonyssinuy. [IpakTudeckas pabora

24 Ne 2 «Iloncuér mioTHOCTH 0.5 3.03-9.03
MOMYJISIIUN Pa3HbIX BUAOB
pPacTEeHHIN»

Coo0miecTBa OpraHU3MOB —

25 11 P A G563 bubnuoreka [IOK
OuoLeHo3 https://m.edsoo.ru/863¢b46a
DKOJIOTHYECKHE CUCTEMBI

26 1779, 08 bubnuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKAa3aTeN 3KOCUCTEMBI. B OK

nOINOTEeKA

27 DKOJIOTHYECKUE MUPAMUJIBL. 24-30.03 0

N https://m.edsoo.ru/863ebSfa
CaoiicTBa sxocucreM. Cykieccus

28 IIpupoaHbie 3K0CUCTEMBI 31-6.04

29 AHTPOTIOT€HHBIE 5KOCUCTEMBI 7-13.04
buocdepa — rnobanbHas

30 tep 120, 04 bubmuoreka [IOK
3KOCHUCTeMa 3eMITH https://m.edsoo.ru/863ebbSe
3aKOHOMEPHOCTH CYIECTBOBAHUS

31 P Yyl 70 bubnuoreka [IOK

ouocdepsr

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




32 Hrorosas KOHTpOJbHAsA paboTa 1 28.04-4.05
b K
33 UYenoseuecTBo B Onochepe 3emnu 1 5-11.05 Eomuorexa TI0
https://m.edsoo.ru/863¢cbale
34 CocymecTBoBaHNE TPUPOABI U ! 1308 0

YECJIO0BCUECCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUIA YYEHUKA

1. YueOnux "buonorus" ans 10 knacca (noxg pen. B. B. Ilaceunuka)

2. YuyeOnux "buonorus" nns 11 xnacca (mox pen. B. B. ITaceunuka)

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

1. Buonorus. A 0. Uonuesa. — M.: Dkemo, 2020. — 320 ¢. — (Bech IIKOJIBHBINA KYpC B CXeMaxX
1 Tabnumax)

2. Cyxopyxkosa JIL.H. buonorus. Terpans — npaktukym. 10 — 11 xiaccer: yueb. mocodue st

obmeobpasosar. oprarmzanuit/ JLH. Cyxopykosa, B.C. Kyumenko, E.®. UepHsikoBckas. —
2-e m3n. — M.: IIpocsewmenne, 2019. — 47 c.

3. Cyxopyxkosa JL.H. buonorus. Terpans — Tpenaxep. 10 — 11 xiaccer: yued. mocoOue st
obmeobpasosar. opraruzanuit/ JLH. Cyxopykosa, B.C. Kyumenko, E.A. Brnacosa. — 2-e
m3n. — M. IIpoceemenue, 2019. — 111 c.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. Enunas xomnekuus nudpoBbiX 00pa3oBaTeIbHBIX pecypcoB: http://school-

collection.edu.ru

2. Pemy BIIP https://4vpr.ru/

3. Poccuiickas snekTpoHHas mkoja https://resh.edu.ru/subject/
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