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HOACHUTEJBHASA 3AIINCKA

[Tpn pazpaGoTke mporpaMmbl MO OHOJIOTMH TEOPETHYECKYH) OCHOBY AJIs
ONpEACTIEHUST MOAXOM0B K (POPMHPOBAHHUIO COACPXKaHUS y4eOHOro NpeaMeTa
«buosorusty  cocTaBuiM. KOHUenTtyaiubHele mnonokenus DOI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACPKAHWS, pe3yJIbTaTOB OOy4YeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
OPUHLHAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTUH, €€ 3HAYCHUN B MMO3HAHUM YKUBOI MPHUPOIBI U 0OECTICUEHUH
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COINMACHO HA3BAHHBIM TOJIOKEHUSIM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno OwosorMm HaéT MPEACTABICHUE O UENIx, 00 oOumen
cTparerud OOY4YEHMs, BOCIHMTAHWS W Pa3BUTHS OOYYAKOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «buosiorus», Onpeaenser o0sA3aTeabHOE NPEAMETHOE
COJIEP)KAHUE, €ro CTPYKTYPy, PpacOpeleicHue Mo pa3aciaMm W TeMawm,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh U3yUEHUsl YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECcca, BO3PACTHBIX 0COOEHHOCTEN 00y YaroIInXCsl.

B nporpamme mnmo OWONOrMH TakKe YUYMTHIBAKOTCS TpPeOOBaHUS K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEIMETHBIM W MPEIAMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YYEOHBIX JEHCTBUI OO0YydYarIMUXCs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEATM30BaH
OPUHLHAN MPEEMCTBEHHOCTH B M3YyUYECHHWM OwoJioruu, Onaromaps 4emy B HeEH
OPOCMATPUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHEC 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMN JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABIEHUI O 310POBOM
o0Opaze >KM3HM M OEPEKHBIM OTHOLIEHUEM K OKpPY)KaroLICH MPUPOAHON Cpere.
[ToaTomMy Hapsaay ¢ M3yYeHHEM OOMICOMOIOTMUYECKUX TEOPH, a TAKXKE 3HAHUN O
CTPOEHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YJEICHO BHUMAHUE MCIOJIB30BAHUIO
NOJTyYEHHBIX 3HAHHWIA B MOBCEAHCBHON JKU3HM AJIs1 PEIICHUS MPUKIIAIHBIX 3324, B
TOM 4ucie. NPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs 3KOJIOTHYECKA
LEJIECO00Pa3HOr0 MOBEACHUS B OKPY)KalOLICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHON ACIATETHHOCTH YEOBEKA HA COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAJAHON HAMPaBIEHHOCTH
yueOHOro nmpeamera «buosorusy mpOJMKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs



YCJOBUHM JJIsl pellICHUs] OJHOM M3 aKTyallbHBIX 3a/1a4 MIKOJIBHOrO OMOJIOTMYECKOT0
oOpasoBaHMs, KOTOpas mnpeanojaract (OPMUPOBAHHE Yy  OOYYAKOIIMXCS
CMOCOOHOCTH aJanTUPOBAThCS K WM3MEHEHHUSM JWHAMMYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oomero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBact (HOPMHUPOBAHUE Yy OOYyYAKOUIUMXCS MPEACTABICHUN O
HAY4YHO! KapTHMHE MHpPA, PaclIMpseT U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJis: TO3HAHUS  3aKOHOB  SKMBOW  Mpupoibl, (HopMupoBaHus
(YHKIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3I0POBOr0 M O€30MacHOro odpasa
YKU3HU, IKOJIOTMUYECKOT0 MBILILIEHUS, IICHHOCTHOTO OTHOLLIEHUSI K KUBOM PUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnE OUOJIOTUS UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHbBIX U
pa3BHBAOIIMX  3aJa4  CpeaHero  oOmero  oOpa3oBaHMs,  COIMATIM3AIUN
oOyuaromuxcs. M3yuenne 6Monorum o0ecneunBacT yCaoBHs At GOPMUPOBAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
PEACTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie TONOKEHUS O MpPEAHA3HAYEHUM Y4YeOHOTo MpeaMera
«buosiorus» CcOCTaBWIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MPEACTABJICHHOTO B MPOrpaMMme o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYLIECTBIIEH C MO3UIMHI KYyJIbTYypOCOOOPA3HOrO MOJAXOAA, B COOTBETCTBUU C
KOTOPbIM O0OyYaroluecs MOHKHBI OCBOMTH 3HAHUWS W YMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYphI, ONPEACISAIONME AJECKBATHOEC TMOBEACHHE
YeJioBeKa B OKPY>Karollel MPUPOJHOI cpene, BOCTPeOOBAHHBIE B MOBCEAHEBHOM
JKU3HM M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT HJIEMEHTHI COJIEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POpPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LEHHOCTHBIX ~ OpPUEHTALUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  I'yMaHU3alUuK
OHOJNIOrMYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COJEpKaHUs Yy4eOHOro marepuajia B HporpaMmMme Io
OMOJIOTUM  OCYIIECTBJCHO € YYETOM TPUOPUTETHOTO 3HAYEHHs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSIX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeamera «buosorus»
BBIJICTICHBI CJIEIYIOUINE CONIEpKaTeabHble TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoniornyeckas cucrema», «OpraHu3M Kak



ounonornueckas cucrema», «CucreMa M MHOrooOpa3ue OpPraHuYeCKOro Mupay,
«OBOJTIOLUS KUBOH MPUPOABL, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus ydeOHOoro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHUCTEM PA3HOTO0 paHra H MNPUOOPETCHUE YMEHMA
UCIOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUM OOBEKTOB
’KUBOW TPUPOJIBI U PEIICHUS PA3TUYHBIX KM3HEHHBIX MPOOJIEM.

JlocTKeHrE 1enm u3ydeHust yueOHoro npeaMera «buonorus» Ha 6a3o0BOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYArOUIMMKCS CHCTEMBI 3HAHW O OHMOJIOTMYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
s (POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMSI, CTPOEHUH, MHOTO00pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHM3ALMH, BBIIAOIMMXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKUX CIOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbBIX B3MJISIIOB, UAECH M TOAXOJ0B K HM3YUYEHHUIO KUBBIX CUCTEM
PAa3HOr0 YPOBHSI OpraHU3alliu;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATh M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHUpa JKABOW MNPUPOJLI HA OCHOBAHWUM 3HAHWNA W OMNbBITA, MOJTYYEHHBIX MPH
U3y4eHUuU OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIIUMXCs YMEHUH WJUIFOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATEIBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM >KHBOMA
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, U1 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWI U YMEHUH B MOBCEIHECBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOEH AEATEIBHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero ooOpazoaHust «buonorus», uzydaemasi Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YUYEOHBIM TMPEAMETOM, BXOMASIIUM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAYYHBIE PEIAMETBD.



JIiist u3yueHusi OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero oOpa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZIEN0).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMH HAayKaMu, Gpunocopuei, STUKOM, SCTETUKON M PABOM.
Pone Ouonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KApTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOH MTPUPOABI (HAOMIOAEHUE, SKCIIEPUMEHT, OMTUCAHKE,
U3MEpeHe, Kiaccu(ukalnms, MOACIMPOBAHUE, CTaTHCTUYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

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

TaGnmuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

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

Tema 2. JKuBble cHCTeMbI U HX OPraHU3A M.

KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOTeOUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: «OCHOBHBIE MPU3HAKH >KU3HW», « YPOBHH OPTraHU3ALUA
JKABOM IIPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JTHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHUYECKUI COCTAB KIIETKHM. XWUMHUYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEpaIbHbIE BEMIECTBA.

OYHKIMKM BOABI W MHUHEPAIBHBIX BEIIECTB B KIETKE. llogmep:kaHue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHue OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMUHOKHUCIIOTEL. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA M
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OecnkoB. buonornueckne
(yHKIMH OEJIKOB.



depMeHTB — OHONOrMYecKkue Karaausaropel. CTpoeHue (QepMeHTa:
AKTUBHBIM 1EHTp, cyOcTparHas crneurduuHocts. KodepMeHThl. BuTaMUHBL
Otnmmuns GepMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

Yrneponapl:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W J€30KCUpru003a),
aucaxapuJbpl  (caxaposa, JakKTo3a) M MojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI003a). bronornueckne pyHKIUU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (pochommnuasl, crepouasl. [MAPOPUITEHO-
ruapodoOHbie  CcBoiWcTBA. buojornueckue ¢QyHkimu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OCIKOB M TUMUAOB KAK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucmorel: JIHK wn PHK. Hykimeoruasl — MOHOMEpSI
HYKJIEHHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: crpoenue u pyHKIUU.

Lluronorust — Hayka o kieTke. KietouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METO/Ibl H3YUEHUS KIIETKH.

Knerka kak 1nenocrHas >kuBag cucrtema. OOuIMe MNpPU3HAKK  KJIETOK:
3aMKHYTas Hapy>kHas memOpana, monekyiael JIHK kak reHermueckuii ammapar,
CUCTEMA CUHTE3a OerKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. (OcoOeHHOCTH
CTPOECHMSI MPOKApUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
JOYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >KUBOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa 1 pyHkumu. Lluromnasma u eé
opraHousibl. OnHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [onbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIPHH, TTACTHIBL.
[TpoucxoxacHue MUTOXOHAPUA W mimactua. Buael muractua. HememOpaHHbIC
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIECTOYHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
KTYTHKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUYEHHUS.

Snpo — perynsaropHblii HeHTp KiaeTku. CTpoeHue siapa: siacpHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTuH, SAPBILIKO. XPOMOCOMBI.

TpaHCOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

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

Juarpammel.  «PacnipeneneHie  XUMHYECKMX JJIEMEHTOB B HEXKHMBOWM
NpUPOAEY, «PacnpeneneHne XuMUYECKUX JIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas TabnuIa XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHKEe MOJIEKYITBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI



ATO», «CTpoeHne dyKapUOTHYECKONH KIETKNY, «CTPOCHUE KMBOTHOW KIIETKHY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OOopyioBaHUE: CBETOBOM MHUKPOCKOMN, OOOpYIOBaHUE MAJiI MPOBEACHUS
HAOMOJICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHKPONPEMAPAThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTauTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIAa3bl MJIA KATAIA3bl)y.

JlabGopatopHas padota Ne 2. «V3ydeHWE CTpOEHUS KJIETOK PACTCHHUIA,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTACAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0OMM3M. ACCUMIIIALNS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIAIUS  (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

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

dorocuHTe3. CBeroBas W TemHOBas (a3sl  (oTocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HH
Ha 3emuie. Biausinue ycioBuii cpeabl Ha (POTOCHHTE3 W COCOOBI MOBBILIEHUS €T0
OPOAYKTABHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIINE OaKTepUH. 3HAYEHUE XEMOCUHTE3a IS
JKU3HM HA 3eMIIE.

OHEPreTUYecknii 0OMEH B KJIETKE. PaclenieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTalnbl JSHEPreTHUECKOro OOMEHa.
['mukonus. bpoxkenne u ero Buabl. KHUCIOPOIHOE OKHUCIEHHWE, WM KJIETOYHOE
JBIXAHUE, OKUCIUTENBHOE (bocopunpoBaHue. D¢ deKTUBHOCTH
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u  JHK.
Peanuzanust reHeTMueckoil MHQOpMAaLMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHciasaumu. KoaupoBanue amuHOKMCIOT. Posb pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel x13HN — BUpPYChl. McTopust oTkpeiTus Bupycos (. H.
HpBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO [LHMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oymurens CITN /.



OOparHas ~ TpaHCKpuIus, peBepraza W uHTerpaza.  lIpodwunakruka
pacrnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

[Toprpete: H. K. Konbsuos, /. Y. Ueanosckuii, K. A. TuMmupsses.

Tabmuubl 1 cxembl: «Tunbel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTuyeckuii oOMen», «Xiopomrtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I eHETHYECKHA KOay,
«Bupyco», «bakrepuodarn», «CrpoecHue u >ku3HeHHbIH 1ukn Bupyca CITM/a,
OakTepuodarar», «Pernmukarms JJTHK».

ObopyaoBanue: moaenu-anmmkanyu «Yasoenue [IHK v Tpanckpunimsy,
«buocunTes O6enka», « CTpoeHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKA, WM KU3HEHHBIA LUK KiaeTku. UHTepdasza u MUTO3.
[Tpoueccel, mpotekatoue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMIOWHBIA W TalvIOMJHBIA ~ XPOMOCOMHBIE  HAOOpel.  XPOMATH[BL
[IMATONOrNYECKUE OCHOBBI  PAa3MHOKECHHMST W WHIMBHIYAIBHOTO  PAa3BUTHUSA
OpPraHu3MOB.

Henenne Knetku — MuTo3. Craguu muto3a. lIponecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemas rudesb KJIETKH — aronTo3.

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

[TonoBoE pa3MHOKEHHUE, €70 OTIMYMS OT OECIOIOrO.

Meito3. Cramumn meiosa. [Ipomeccel, mpoOMCXOAsIIME Ha CTAausIX Meiosa.
[ToBenenne xpomocoM B Meio3e. KpocCuHroeep. bBHOJIOTMYECKUNA CMBICT |
3HAYECHHUE MEHO03a.

["amerorene3 — mporecc 0O0pa3oBaHMs TMOJOBBIX KJIETOK Y >KWBOTHBIX.
[TonoBbIe >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWE W PA3BUTHE MOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CHOEPMATOT€HE3 M OBOICHES.
OcoOeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayansHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJIBLHOTO PAa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX:
ApoONieHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTHS. TPIMOE, HENpAMOE (JIMYMHOYHOE). BnusHue



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

Poct m pasButue pacreHuii. OHTOINE€HE3 LBETKOBOIO PACTEHUS: CTPOEHUE
CEMEHU, CTA/INUA PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «J[lBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHUI», «BereratmBHOE Pa3sMHOKECHHE
pacteHuity, «JleneHue kieTkn Oakrepuity, «CTpPOCHHE TIOJNOBBIX KIIETOKY,
«Ctpoenue xpomocoMbly, «Kietounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTAIMU OHTOTCHE3AY.

O6opyaoBanue: MHKPOCKOII, MUKPOIpenaparsl «CriepMaTo30uapl
MJIEKOMUTAOLLETOY, «SHLEKIEeTKAa MIIEKOMUTAIEro», «KapuoknHe3 B KIETKax
KOpEIIKa JIYKa», MArHATHAs MOJCNb-ANIUIMKAIMA «[leeHre KIETKWY, MOJAECIb
JIHK, moaenb metadha3zHoil XpOMOCOMBI.

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

JlabGopatopnas paGora Ne 3. «HaOmomeHue MuUTO3a B KJIETKAaX KOHYMKA
KOPEWIKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparTaxy.

JlabGoparopnas padora Ne 4. «M3ydeHune CTpOEHMS MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieniCcTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3aaaumn reHeTUKU. YCTOpUsl pa3sBUTHS TEHETUKU. POJb IUTONIOTA Y
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HETUKU. BKIag pOoCCHHCKMX M 3apyOesKHBIX
YU4EHBIX B PA3BUTHC TCHETUKA. MeToapl TeHETHKH (TMOPUAOIOrHYECKAN,
HUTOTCHETHYECKUAN, MOJEKYJISIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['eHEeTUYECKass CUMBOJIMKA, HCTIONB3YEMAs B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTAHOBJIECHHBIE ['. MeHaenem.
MoHOrMOpUAHOE CKpEHIMBAHHWE. 3aKOH €AMHO-00pa3usi THOPUAOB MEPBOTO
nokosicHus. [IpaBuiio  NOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
I'unoresa unctoThl rameT. [1oJ1HOE U HEMOTHOE JOMUHUPOBAHHUE.

JIurnOpugHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPEIIMBAHUSL.
AHanmusupyronee ckpemmBanre. Menonp30BaHne aHATA3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIIEHUS TEHOTHIA OCOOU.

CuerieHHOE  HacienoBaHWe npu3HakoB. PabGora T. Moprana mno
CLEIJIEHHOMY HACJIEA0BAHUIO I'€HOB. HapyleHne CuenieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XPpoMOCOMHas TEOpUsl HACIIEACTBEHHOCTH. | €eHETHYECKHUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOramMeTHble M TeTeporamMeTHhIE OpraHu3Mmbl. HacnenosaHue
MPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIBI N3MEHUMBOCTHU: HEHACIICICTBCHHAS U HACJICACTBECHHASL.
Pome  cpempl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapakTepPHUCTHKA
MOJU(PUKALIMOHHOM M3MEHYABOCTH. BaprallMOHHBINA psia M BapHallMOHHASL KPUABAS.
Hopma peakuuun npusHaka. KoJMMYeCTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKK U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNMBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. Meii0o3 W TOJOBOM Mpouecc — OCHOBA KOMOMHATHBHOWM
W3MEHUYMBOCTH. MyTallmoHHas ©3MEHYMBOCTh. Kinaccudukanust MyTauuii: FeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYKMHbI MyTauuid. MyTareHHbIE (PaKTOPBI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoct H. M. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTD.

I'enetnka wenoseka. Kapumotum denoBeka. OCHOBHBIE METOJbI TCHETUKH
YEI0BEKA: TCHEATOTMUCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXUMUYCCKUM,
MOJIEKYIAPHO-TEHETUYECKUHA. CoBpeMeHHOE ONpEEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIUPOBAHUE, B TOM YMCIIE C MOMOILIBIO
[M1P-ananu3a. HacneacTtBenHble 3a00JicBaHUS UEJIOBEKA: T'E€HHBIE OOJIC3HH,
OOJNE3HN C HACJICACTBEHHOW MPEAPACHONOKEHHOCTBE), XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbIE MyTanvu. CTBOJIOBBIE KIETKH. [IpuHIMIIEL
310POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTHKHN U JICUEHUS TCHETUUYECKUX
Oone3Heil. MennKO-reHETHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLUHCKON
TCHETUKH B MPEAOTBPALLECHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNAN YETTOBEKA.

JlemoHcTpanum:

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

Tabmuupt W cxembl:  «MOHOTHOPHIHOE  CKPECIIMBAHME W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JIUruOpuaHOE€  CKPELIMBAHUEY,
«Ll@ronornueckue  OCHOBBI ~ JUTHOPHAHOTO  CKpelIMBaHUsS»,  «Meiosy,
«B3aumoaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl PpPaCTeHUM,
JKUBOTHBIX M YENIOBEKa», «l'€eHeTMKa moJa», «3aKOHOMEPHOCTH HACIICIOBaHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YenOBEKA W JKUBOTHBIX», «Buabl
U3MEHUYMBOCTY, «MoaupukaurnoHHas W3MEHYMBOCTBY, «HacnemoBanue pesyc-
(daktopay, «I'eHeTruka rpyni KpoBu», « MyTalfmoHHasi U3AMEHUYHUBOCTHY.

O6opyaoBanue: MojenH-amuInKangul  «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct



XpPOMOCOMY», MHUKPOCKON M MUKponpenapar «Jlpo3odpwuia» (HOpMa, MyTalud
(OpMBI KPBUTLEB U OKPACKH TeNa), repdapuii «['opox mOCeBHOIY.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

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

JlabopatopHas pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHONH U3MEHUUBOCTH,
ITIOCTPOEHHUE BAPHALMOHHOI0 Psifia M BAPHALIMOHHON KPABOID).

JlaGoparopuas padora Ne 7. «AHanmu3 MyTanuil y Apo30(uibl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckas padbora Ne 2. «CocCTaBlI€HHME M aHAIM3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKIACHUE CEIICKUMU U JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOXKACHUS W MHOTooOpasus
KYyJbTYPHBIX PAacTeHUA. LIEHTPBI MPOMCXOKACHHUS AOMAIIHUX YXMBOTHBIX. COPT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI M MHAMBUAYAIbHBIIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, i rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
OtnanénHas ruOpuam3aums W €€  ycnexu. YICKYCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTEHUH, >KMBOTHBIX M
MUKPOOPraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHKEHEPHs. OTarbl
co3manuss pexkomOumHanTHOW J[HK u TpaHcreHHeix opranm3moB. KnetouHas
UHKeHepus. KileTrounble KyabTypbl. MUKPOKIIOHABHOE Pa3sMHOKEHUE PACTCHUIA.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX — CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue M dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJA(PHULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuity, «[Iopoasl TOMATHUX >KUBOTHBIXY», «COPTA KyJIbTYPHBIX
pactenuity, «OrtnanénHas rudpuauzanusy, «Padbotel akagemuka M. @. MBaHoBay,
«[Momunnongus», «OOBEKTH OMOTEXHOJOTHM», «KIIETOYHBIE KYJIBTYPBl H
KIIOHUPOBaHKEY, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO0opy10BaHUE: MYJISKU IUTOA0B U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repdapnii « CenbCKOX035HCTBECHHBIE PACTCHHUS.



JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

OkcKkyperust «OCHOBHBIE METOABI W JOCTWKEHUS CEJEKIUWM PACTEHUNA W
SKABOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  Y4aCTOK, B TEIJIAYHOE XO3SMCTBO, Ja00OpaTOpHUIO
arpOyYHUBEPCHUTETA UJTM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JDBosroOHHASE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpUHU. OBOIHOLMOHHAS
TEOpUsL U €€ MECTO B OMOJIOTMH. BIusiHUE SBONIOLMMOHHON TEOpPUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBHzETENBCTBA  3BONMIOLUMU. [lal€OHTONOTMYECKHE: TMOCIIEA0BATENBHOCTD
NOSIBJICHUST BHJOB B TAJCOHTOJIOTMYECKON JICTOMUCH, MNEPEXOAHbIE (POPMBL
buoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA M Pa3iMuusi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIE, AHAJIOTMYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE. CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopuss Y. JlapBuHa. [IpeAnocChbuIKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBMKYIIME CHJIBI SBOJIOLMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBIA OTOOD).

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

Muxkpospontonus. [Tomymsanus Kak eIMHALA BUAA W 3BOJTFOLHH.

JIBrokymre cuibl ((akTopbl) SBOIOLMKA BHJOB B MpUpoae. MyTalMOHHBIN
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI W APEH}
reHOB. M30uus 1 Murpanusi.

EctectBennslii 0TOOp — Hanpapnstomuii  gaktop sBomronun. Dopmel
€CTECTBEHHOTO 0TOOPA.

[TprcnocoOaEHHOCT, OPraHu3MOB Kak pe3yJibTar SBONOLUH. [IpuMepsl
NPUCIIOCOOJICHHN y Opranu3MoB. ApoMop(o3bl U UAHO-aAANTALH.

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

Makpospontonusi.  Dopmbl  3BoMOLMK:  (DANETHYECKAs, JIUBEPreHTHAs,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TpoucxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJTanTUBHAS PaIAaLUs.

JlemoHcTpanum:



[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, 3. I'ekkenb, @. Mromep, A. H. Ceepiios.

TaGnupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIE), «3apObILIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOPY, «MHOroodpasue COPTOB PaCTCHHIN,
«MHorooOpazue  mopoa  SKMBOTHBIX»,  «llomynsuuwy, — «MyTauuoHHas
W3MEHUYMBOCTE», «ApomMop(o3el», «HWmmoamantanmm», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3BofironMny, «Kapra-cxema wapmpyra nyrtewmectsus Y.
HapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BAHUEY, « DKOJIOTHUECKOE BUI000OPA30BAHKEY.

OOopyaoBaHKE: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJEKIust «lIpuMephl 3alMTHBIX MPUCIOCOOJICHUN Y
JKUBOTHBIX», MOJAEITb «OCHOBHBIC HAMPABICHMS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHUE TOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb ammukanus «llepexkpéct
XpOMOCOMY», BIIOKHBIE Tmpenaparsl «Pa3BuTtue Hacekomoro», «Pa3Butume
JSATYIIKWY, MUKporpenapar «/lpozopuna»y (Hopma, Mytanmu (HOPMbI KPbUIBEB W
OKPAacKH Tena).

JlaGopaTopHbIe 1 NPaKTHYeCKHE Pa0OThI:

Jlaboparopnas padora No 1. «CpaBHeHuE BUJOB MO MOPQOJOTHUYECKOMY
KPUTEPHUIOY.

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

Tema 2. Bo3HUKHOBEHUE M Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apOXKAECHUM >KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBCHUS >KM3HM Ha 3emiie. a0uMOreHe3 M TaHCIEePMUs. XHUMUYECKas
3BONIIOLMS. AOHWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIICCTB W3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKON 3BOIIOLMHU. HavallbHbIE Tarbl
Oounonornueckoi sBomonnu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue xu3Hu Ha 3emiie mo 3pam U nepuojgam. Karapxeil. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHICKHUH,
OPHAOBHUKCKHI, CHITYPANCKAN, NEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

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

KaiiHo3olickas »2pa W €€ mNepuoabl. TNAJICOrCHOBBIA, HEOINCHOBBIM,
AHTPOTIOTE€HOBBIH.



XapakTepUCTUKA KJIMMATa U TEOJOTMYECKUX MPoueccoB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHKUE FPYI KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHHe 3BOMONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTHE MPEACTABICHUHA O
OPOUCXOKACHUN 4YeNOBEKA. MeTonbl HM3y4YeHHWs aHTponoreHe3a. CxoacTBa M
Pa3IAYMS YETOBEKA U )KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKECHHUE YEITOBEKA.

JBwxymme — cunbl  (QakTopel)  anTpomoreHe3a.  HacnencTtBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIM¥ W BETBH SBOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenelii, YenoBek npaMoxondmni, YenoBek HeaHACPTAIbCKUN, UYenosek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYIICCTBOBAHHWs, O0JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBINME  Pachl.  €BPOMECOMAHAS
(eBpasmiickasi),  Herpo-aBcTpajionjHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3naTcko-aMepuKaHckasi).  UepTsl  NPUCHOCOONECHHOCTH  MPEACTABUTENCH
YeJIOBEYECKMX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Ilacrep, A. Y. Omapun, C. Mumiep, I'. HOpu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «Bo3nukHoBeHHE COJIHEUHON CHCTEMBI», «Pa3BuTue
OpraHMYecKoro mupa», «PacturenbHas KieTka», <«OKUBOTHAsS  KIETKay,
«[IpokapuoTrueckas KieTkay, «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPAy,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHHS YEIOBEKA W YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  IMPEAKOB
COBPEMEHHOIO 4eJIOBeKa», «/JlpeBHeimme moan», «JpesHue moan», «llepBbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHIY.

O6opynoBanue:  mysasokn  «lIpoucxoxneHue — demoBeka»  (OrOCTBI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJCMKH WIH
U300paKECHHUST KAMEHHBIX OPYAMiI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOmna, ckpeOna), TreoXpOHOJIOTHYECKAass TaOnuila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPaKTHYEeCKHE PA0OThI:

[TpakTryeckas padora No 1. «3ydeHHME MCKONAEMBIX OCTATKOB PACTCHUNA W
YKUBOTHBIX B KOJUTCKLIHSIX).



OKCKypCcHusi «OBOJIFOLMS OPraHMYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€id).

Tema 3. Opranu3msl ¥ OKpY>Kamomias cpeaa.

DKOJIOTHS KaK HayKa. 3aa4¥ U Pa3aesbl SKOJIOTHA. METOMBI SKOJIOTHUYECKUX
UCCJICIOBAHMIA. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okojornueckue (aktopel. Kiaccudukanus >KOIOrMYECKUX  (PaKTOPOB:
abMOTHYECKHE, OMOTMYECKME M aHTPONOreHHbIC. J[eHCTBHE HKOJIOTHYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIIEpATypa, BAAKHOCTh. DoTONEpUOAN3M.
[IpucnocoOneHnst  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
bHOJIOrnYecKre pUTMBHI.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX  B3aMMOJACHCTBHMA:
KOHKYPCHUMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koomnepanus,
MYTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHHe OWOTHYECKMX B3aMMOJCHCTBUH MJIl CYLIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasuud. (OCHOBHBIE MOKa3aTenu
NOMYJISIIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpauus. JImHaMuKa YMCIEHHOCTH TOMYJISLHAA U €€ PErYIISILIMSL.

JlemoHcTpanum:

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

TaGnmuupl m cxembl: kapra «lIpupoanbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®otonepuomusmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUMKA UH(DY30pun-Ty Penbkny, « [ InieBpie nenmy.

JlaGopaTopHbIe U NPaKTHYeCKHE PadOTHI:

JlabopartopHas padota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PaCTCHUM U3
pa3HbIX MECT OOUTAHUS.

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

[TpakTryeckas padora No 2. «I1oac4éT MIOTHOCTH MONYJSUUI Pa3HBIX BUAOB
pacTEHUN».

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHe CHCTEMBIL.

Coo01ecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrM4eCcKHe CUCTEMBI (3KOcHCTeMBbI). [loHatme 00 »skocucTemMe U
ounoreoneHoze. DOYHKUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B HKOCUCTEME.
Tpopuueckue (MUIIEBBIC) YPOBHH HKOCUCTEMBI. [IMIEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTEJIM SKOCUCTEMBI. OMOMAcca, MPOAYKLIHS. OKOJOTUYECCKHUE
OUPAMHUABL  TPOAYKIMHM, YHCIEHHOCTH, OuoMacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKueccus.

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

AHTPOINIOTEHHBIE ~ JKOCUCTEMBI.  ATPOJKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonorndeckoe u X03HCTBEHHOE 3HAUEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCTOHUYMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. XKupoe BemectBoO M ero (QyHKIuU. OCOOCHHOCTH OMOCHEpPHl Kak
rI00ATbHOM 3KOCUCTEMBL.  [lMHAMUUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BeNIECTB U OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIJIEPOA,
a30Ta). 30HAITBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMiu. AHTPONOTEHHBIE U3MEHEHUS B Orocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBOBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpas3ns Kak OCHOBA yCTOHUMBOCTH OHOc(hepsl. OCHOBA PALMOHAILHOTO
VIPaBICHUS] TMPUPOAHBIMK pPECypcaMM M WX MCHONb30BaHUE. JlOCTHKECHUS
OHMOJIOTMH U OXPaHa MPUPOIBI.

JlemoHcTpanum:

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

TaGmuupl u cxembl: «llunieBeie nenmy, «bUOLIEHO3: COCTaB M CTPYKTYpPay,
«[Ipupoanbie coolwecTBay, «llenu nHUTaHUs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IIMPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPOTOTCHHBIE  BO3ACHCTBUS HA  NOpUPONY», «BakHeWmme MCTOYHMKH
3arpsi3HEHUs] BO3/lyXa M I'PYHTOBBIX BOJ», «llouBa — BakHEHIIAs COCTABIISIOLIAS
ounocgepb», «DakTopbl aerpaganuu mnousy, «llapHukoBsii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepo»y, «OOmas crpykrypa Ouocdepsi,
«Pacnipoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KkpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocheper, « KpyroBopot azota B IpUpOaEY.

OOopyaoBaHue: MoOJeNb-alIIMKanUs « TUnuYHble OMOLEHO3BD, TepOapuil
«PactutenbHbie cOO0IIECTBAY, KOJUIEKIUHA «brolieH03», « BpenuTenn BaxKHEHIAX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIGKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAUIC)KANIME K Pa3HbIM 3KOJIOTMYECKAM TPyIIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoii ®enepanmu, HM300paKEHUS OXPAHIEMBIX BHUIOB
PaCTEHUIN U )KUBOTHBIX.



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

CornacHo ®I'OC COOQO, ycraHaBmuBaroTCs TPeOOBaHUS K Pe3yJibTaram
OCBOCHHS  OOyYarOUIMMUCS MpPOrpaMM  cpeaHero  obmiero  oOpa30BaHMS:
JUYHOCTHBIM, METAPEMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JUYHOCTHBIX PE3YJILTATOB OCBOEHUs Npeamera «buoJIorusy
BBIJICTICHBI CIACAYIOIIUE COCTABJISIOIIME. OCO3HAHUE OOYYAIOIIMMHUCS POCCHICKOM
IPAKIAHCKON UIEHTHYHOCTHA — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPENCICHUIO, HAIMYME MOTHBAMM K  OOy4YeHWt0  OHWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAMLMANA Pa3BUTHS OHOJIOTMYECKOIrO
3HAHHUSI, TOTOBHOCTh M CIMOCOOHOCTh OOYYarONIMXCs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICITIOBBIMU  YCTAHOBKAMM, MPUCYIIAMH CHUCTEME
OMOJIOrMYECKOr0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH JKU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «buonorusy AOCTUTraroTCs B
€AMHCTBE Y4YeOHOM MW BOCHOUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, ACTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, MPUHIATHIMA B OOIIECTBE MPaBWJIAMA W HOPMaMHU
NOBEICHUS W CHOOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUSA, CaMOBOCIUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUA BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY M IMPABOIMOPAIKY, YETOBEKY TPyJa U CTapLIEMy MOKOJIEHUIO,
B3aMMHOIO YBOKEHUS, OEPEKHOTN0 OTHOLICHHS K KYyJbTYPHOMY HACICIUI0 W
TpaguLMsM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe Cpeae.

JIMYHOCTHBIE PE3yNbTaTbl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJHKHBI OTPaXkaTh TOTOBHOCTh U CTOCOOHOCTH O0YYAKOIIMXCS PYKOBOICTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMEH JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJIMLMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA W OMNbITA ACATEIBHOCTA B MPOLIECCE Pea3alid OCHOBHBIX HAalpaBICHUN
BOCIIMTATENIbHOMN AEATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3MIMK 00YYAOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBRA,



OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX MPaB M OOS3aHHOCTCH, YBaKCHHE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3MAHHUH
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBHIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHOMIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHSTH €€,

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

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOLICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCHUICKOM TPaKIAHCKON UAECHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHUsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoili, ropmoctu 3a cBOW Kpail, cBOXO PoauHy, CBOW SA3BIK W KYJIBTYDY,
MPOLLJIOE M HACTOSIIIEE MHOTOHALMOHAIILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOUICHUE K PUPOJHOMY HACIICIMIO U NMAMITHUKAM MPUPOJIBI,
JNOCTW)KEHUSAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
OPUPOJIBL, B )KU3HU YETIOBEKA M COBPEMEHHOIO OOLIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3amute OtedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCUIICKOI0 HApOIa,

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO MIOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJUTENSAM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIKOYas ICTETHKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAA, OOMIECTBEHHBIX OTHOLLICHUIA,



NOHUMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOUM MPUPOABI U €€ IEHHOCTH,

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

S) ¢dusuyeckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJIyYHsi:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MmacHOro obpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas (Quanyeckas
AKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHUE I1IEHHOCTH TPaBWJ WHAWBHIYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHHS B CUTYalMIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJIEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTMBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMAITBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TAKYIO JESATEIBHOCTB;

UHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHAIBHOM NEATENBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud H  PeaATU30BBLIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UEJIECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUAN st
OKPVIKArOIIENA CPEIBI,

OCO3HaHUE TNOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM W MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYCHUU OMOJIOTUHU
3HAHWST W YMEHUS TPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PALMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  TpaBWjl  TOBEJACHUS B MPUPOJE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHsS B SKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JIEUCTBUIA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPHUATHBIE 3KOJIOTHUYECKUE
NOCTIEACTBHS MPEANPUHUMAECMBIX ICHCTBUH U MPEAOTBPAILATE UX;

HAJIMYKE PA3BUTOIO SKOJIOIMYECKOTO MBILIUICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OMBbITa JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B MTPAKTUYECKON NEITEIBHOCTH SKOJIOTHYECKOM
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOI O MO3HAHMS:

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

COBEPILICHCTBOBAHKUE SI3BIKOBOW M UMTATENBCKON KYJBTYPbl Kak CpEACTBA
B3aMMOJCHCTBHS MEKY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupuKkd OUOJIOTUM KaK HAyKd, OCO3HAaHUs €€ PO B
(OpMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILIIEHHS, CO3JaHWUW LEJIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUeM MHUPE KaKk O €IUHCTBE MPHUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M peUieHHH MpoOieM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM [IJIsi COBPEMEHHOHN LIMBHIIM3ALUY:
00ECNIEYeHNsT HOBOTO YPOBHS Pa3BUTHs MEAWLMHBI, CO3aHUE MEPCIECKTUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TIOUCKA MyTEH BBIXOJA U3 MIOOATBHBIX SKOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHUS] OOIIECH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyeEMOid
PU U3YUYECHUH OMOJIOTHH,

MOHUMAHUE CYIIHOCTA METONOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh IMOJyYaeMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHMSI SIBIEHUI OKPYXAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM U3MCHEHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3AKIIOYCHHS HA OCHOBE HAyYHbIX (DAKTOB W
UMEIOIINXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust npodJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO M UCCIIE0BATENBCKY IO AEATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEIAMETHBIE PE3YJIbTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUST yueOHOro mpeamera «buomorusy
BKIIFOUAKOT: 3HAYMMbIE i1  (OPMUPOBAHUS MHPOBO33PECHUS O0YyUaArOLIMXCS
MEXKIACUUIUITMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPa W CHEHM(PHUKY METOMOB IMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPIHS, SIBICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIIOJICHUE,  M3MEPEHHE,  OKCICPUMEHT M JPYrHUX),
YHUBEPCAJIbHBIC yYE€OHBIC JEHCTBUS (TIO3HABATE/IBHBIE, KOMMYHWKATHUBHBIE,

PETYJIATUBHBIC), o0ecneYnBaroOIIne (opmupoBanue (YHKIMOHATBHOM
IPaMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYaromMXCs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIb30BATh OCBOCHHBIC MEK M CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHWS W YHUBEPCAIbHbIE Y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3YJIbTATBl OCBOEHUS MPOrpamMMbl CPEIHEr0 OO0MIEro
oOpazoBaHusl TOJKHBI OTPakaTh:

Ognagenue YHHUBEPCAJbHBIMHU y4eOHbIMH NMO3HABATE/IbHBIMHU
JAeCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (POPMYJIMPOBaTH W AKTYaIM3UpOBaTh  MPoOIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACHATh UX XaPAaKTCPHBIC MPU3HAKK, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMHA ),

OMPEACTATh LENM JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJOTHYECKHAE OHATHS Uil 00ObICHEHUsT (DAKTOB W SIBJICHUMN
>KABOH NIPUPOABI;

CTPOUTh JIOTHYECKUE PACCYXACHHUS (MHAYKTHBHBIC, JCAYKTUBHBIE, IO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCTBHBIE  CPEACTBA  JJIsl  MNPEIACTABJICHUS
CYLICCTBEHHBIX CBS3CH M OTHOLICHHWN B M3Y4acMbIX OMOJIOTMYECKHX OOBEKTAX, a



TAK’)KE  NPOTHUBOPEYM  Pa3HOr0  poJa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHAIM3a UMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC HCCJICA0BATEILCKHE ICTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEA0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABbIKAMHU  paspellicHust MpoOJIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECCKUX 33144, TPUMEHCHUIO
PA3IMYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABI JECATEIIBHOCTH MO TMOJYYEHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA THUM MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTh COOCTBEHHBIC 3aJauyd B 0OPa30BATEIBHOMN
JESATEILHOCTH W KU3HCHHBIX CUTYalHsX;

BBISIBJISITH MPUYAHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIIEHMs, HAXOAWTh apryMEHThl AJIs JOKA3aTelIbCTBA
CBOMX YTBEPKICHWH, 3a1aBaTh MAPAMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  Pe3yJbTarhl,
KPUTHUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYalMsIM, OLEHUBATh 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 MTPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJCH, MPEUIaraTh OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4M, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-NOMYJISIPHOM JMTeparype, OWOJIOTHYECKUX CIIOBapsX W
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbIX, B WHTEpHETE), aHAIM3UPOBATh



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

(opMyMPOBaTh 3aPOChl U MPUMEHSTH PA3JIMYHBIE METObI MPHA TOUCKE U
otOope OMoJIornuecKoi MHMOpMaIi, HEOOXOUMOM JUIsl BBHITOJIHEHHUST YYEOHBIX
3ajad4;

nprOOpETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCHOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (OpPMYy  MNPEACTABICHUS
Ononornueckoil HHGopMaluu (CXemsl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
U JIpyroe);

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCcTBE CpeAcTBA mnpu padoTe ¢
Ononornueckoil mH(pOpPMaUMEH: TNPUMEHAThH XUMHUYECKHE, (PHU3MYECKHE W
MaTeMaTHYECKAE 3HAKH W CUMBOJIbI, (POpPMyJibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCMOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HATTSAHOCTH,

BIQJCTh  HABbIKAMM  PAClO3HABAaHWS W 3allUThl  HWH(pOpMAaLMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJbHBIMA KOMMYHHKATHBHBIMH AEHCTBUSIMH:

1) oOienne:

OCYILIECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yY4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHH TO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEiaracMoin
3a/1a4M, YYUTHIBATh UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaiora Wik JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOMICHWS, MOHUMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMATYAaTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHMMAThH
HAMEPEHUS IPYTUX JIFOJCH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHAE K COOECETHUKY
U B KOPPEKTHOMH (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

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

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEMMYLIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNINOBBIX (POPM B3aMMOJCHCTBUS NIPU PELIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKY W METOMbl COBMECTHBIX ICHCTBHHA C y4éTOM OOHIMX
WHTEPECOB M BOBMOXKHOCTEN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAUHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacrpeaciaTh pojid C¢ YYETOM MHEHHMA YYaCTHUKOB, OOCYXKIAThb PE3YJIbTATHI
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJA M KKAONO Y4YaCTHUKA KOMaHIbI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATH HACH C TMO3ULIUM HOBU3HEIL,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

OCYILECTBJIATE [MO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaUUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJOTUYECKUE 3HAHWS JUIS BBIABICHUS MPOOIEM M UX
PELICHUS B )KU3HCHHBIX U YUECOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOU IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAIOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATE MMO3HABATENIBHYIO NEATEIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISITH IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEMOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsITh PpaMKX YY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

JIeNIaTh OCO3HAHHBII BBIOOD, ApryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOH SPYIULMH B
pa3HbBIX O0JIACTAX 3HAHWMNA, TMOCTOSHHO TMOBBIIIATE CBOW 0Opa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

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

BIQJICTh  HABbIKAMM  TO3HABATEIBHOW  PEQUIEKCMM KAk  OCO3HAHMs
COBEPIIAEMBIX JCUCTBAA W MBICIUTENIBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHMi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYallWH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIMICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPryMEHTHl APYIMX MPU AHAIKA3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTue ce0s U APYTHUX:

NPUHUAMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX 0OPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO W MPABO APYTUX HA OIIKAOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbie pe3yabTaThl 0CBOCHHsS mnporpaMMmbl COO mno OMOnOrMM Ha
0a30BOM YPOBHE BKJIIOHAKOT CHEHUPHUECKAE U yUeOHOTO npeaMeTa « brosiorusy
HAYYHbIC 3HAHWS, YMEHHS U COCOOBI ACHCTBUNA MO OCBOCHUIO, HHTEPIPETALAN U
npeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHbIX YUYEOHBIX CHUTyalHsdX, a TAKKE B PEAIbHBIX
JKU3HECHHBIX CUTYalUsX, CBA3AHHBIX ¢ Owosiorneid. B mporpamme mpeaMeTHBIC
PE3yABTaThl IPEACTABIICHBI 110 TOAaM O0yYCHHSI.

[TpeaMeTHbIE pe3yapTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 10
Kiacce NOJDKHBI OTPAKATh:

c()OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHIA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadojau3M (OOMEH BEIIECTB W MPEBPALICHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJISALMS), YPOBHEBAsSI OPraHU3ALMS JKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIICACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUHM (KJIETOYHAs, XPOMOCOMHAs,
MYTAaUMOHHAs, LECHTpPAJIbHAas J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydeHus (0 LeHTpax MHOTooOpasusi u
MPOUCXOXKIICHUS KyJIbTYpHbIX pacTennii H. M. BaBuiiosa), onpeaensaTh rpaHuiibl
UX MTPUMEHUMOCTH K >KHBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHM: HAOIIOJCHUE U
ONKACAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO ~ JKCINEPUMEHTA,  BBIABH)KEHUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBICHEHUE MOJIYYCHHBIX



PE3YABTATOB, HMCIOJB30BAHHBIX HAYYHBIX MOHATHI, TEOPUH WM 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHUH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIJICIATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
SYKapuOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHHUS SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUSL  OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIE 3HAHUS IJI1 OOBSICHEHUS OWMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMIOAEHUS HOPM TPAMOTHOTO MOBEACHUS B OKPYXKAOLICH
OPUPOHOM Ccpesie, MOHUMAHUE HEOOXOIMMOCTH MCIHOJb30BAHUS TOCTHXKECHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  JUIsl  PalMOHATIBHOTO
IPUPOIONOIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETUYECKHE 3aJa4d Ha MOHO- H
JUTUOPUIHOE CKPEIIMBAHWE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUS HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMECHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHYECKHE PadOThl, COONIOAATH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMECHHE KPUTHYECKM OLEHUBATh MW HWHTEPHPETHPOBATh WH(POPMALUIO
OMOJIOTMYECKOTO  COJACP)KAHMS, BKIIIOYANOIIYK) TCEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAYYHO-TOMYJISIPHBIC
MaTepUabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHWH,
MEULMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[aBaTb COOCTBEHHbIC MHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKUX MUCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

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

c()OPMUPOBAHHOCTh 3HAHWUNA O MECTE M PO OMOJIOTUM B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOeKHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUISl PEICHUS )KU3HEHHBIX 3a/1a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
BU/I, MOMYJIALUS, TeHO(POHA, SBOIIOLMS, ABMXKYIIHAE CUJIBI ((PAKTOPBI) 3BOJIOLNH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHUYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, PEAYLECHThI, LENU MHUTaHUS,
AKOJIOTMYECKas MupamMua, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxojacrea K. M. bapa, depenoBaHusi TJIaBHbIX HANpaBjCHUN W
nyteid >Bomomn A. H. CeeprioBa, yuenust o ouocepe B. Y. BepHaackoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAECTh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOILIECCOB W SBJCHUM, OpraHu3aius U MPOBEICHUE
OMOJIOTUYECKOTO  SKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYUYEHHBIX
PEe3y/bTAaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBObI HA OCHOBAHUM MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUN, MPOIYUEHTOB, KOHCYMEHTOB, PpEIyLECHTOB,
OMOreOLEHO30B M JKOCUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYHUBOCTH, €CTECTBEHHOTO 0TOOpPa, BHUI000pa30BaHUS, MPUCHOCOOICHHOCTH
OpraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEpeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAaX, AHTPONOTCHHBIX W3MEHEHUN B
AKOCHCTEMAX CBOEH MECTHOCTH, KPYroBOPOTAa BEUIECTB M OMOTCOXUMMHUECKUX
LUKJIOB B Onocdepe;

YMEHUE TPUMEHSTH MOJYUYECHHBIC 3HAHUS AT OOBACHEHUS OUOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIA NMPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbpro  oOecrieueHrs O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOFOIEHUST HOPM FPAMOTHOTO MOBEACHHS B OKPY>KArOII
OPUPOAHOIN cpele, MOHMMaHWE HEOOXOAUMOCTH WCHOb30BaHUS JOCTUKEHUHA
COBPEMEHHOM OMOJOTHH ISl PAMOHATILHOTO MPUPOAONOIb30BAHUS,

YMECHHE PEIIaTh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 334a4M, COCTABIISITH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA NIUTAHHUS ),

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

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYAIOLIYK) TCEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOUHUKOB (CPEICTBA MAacCOBOM MH(OPMAILMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE THMCbMEHHBIE W YCTHBIE COOOUICHUS,
00001as OUOJIOTMYECKY0 MH(POPMAILIMIO U3 HECKOJIbKAX MCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOTHH.



TEMATUYECKOE NMNJITAHNPOBAHWE
10 KJTACC

Ne n/n

HanmeHoBaHMe pasfenoB N Tem
nporpaMmmsil

brnonorus Kak Hayka

>KunBble CMCTEMbI U NX opraHmsaumna

XWMNYECKNIA COCTAaB U CTPOEHME KNETKM

YKn3HeaeATeNbHOCTb K/IeTKK

Pa3MHOXeHWe 1 UHANBUAYaNbHOE pa3BUTUE
OpraHu3mMoB

HacneiCTBEHHOCTb U U3MEHUYMBOCTb
OpraH13moB

Cenekuyuna opraHn3mos. OCHOBbI
6MOTEXHONOTNK

Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

KonnyecTtBo 4acoB

Bcero

34

KOHTpONbHbIE
paboThbl

lMpaKTnyeckmne
paboTbl

0.5

15

ONEeKTPOHHbIE

(unbposble)
obpasoBaTe/fibHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bnébnuoteka LLOK
https://r.edsoo.ru/7f41c292

bubnuoteka LLOK
https://r.edsoo.ru/7f41c292

buénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnuoteka LLOK
https://r.edsoo.ru/7f41c292

bubnuoteka LLOK
https://r.edsoo.ru/7f41c292

bubnuoteka LLOK
https://r.edsoo.ru/7f41c292


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

HanmeHoBaHMe pas3genos n TeMm
nporpamMmmel

Ne n/n

JBOMKOLMOHHAs 6uonorus

BO3HMKHOBEHWE U Pa3BUTUE XXU3HMN Ha
3emne

OpraHu3mbl 1 OKpyXXatolas cpega

Co06LIecTBa M 9KONOTUYECKME CUCTEMbI

Pe3epBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

34

KOHTpO/bHbIE
paboThbl

lNMpaKTuyeckune
paboThbl

0.5

2.5

ONEKTPOHHbIe

(unposble)
obpasoBaTe/ibHble

pecypcbl

bnénunoteka LLOK
httDs://m.edsoo.ru/7f41cc74

bnénuoteka LLOK
https://m.edsoo.ru/7f41cc74

bnbnuoteka LLOK
https://m.edsoo.ru/7f41cc74

bnébnuoteka LLOK
https://m.edsoo.ru/7f41cc74

brubnuoteka LOK
https://rn.edsoo.ru/7f41cc74


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




NOYPOYHOE MNTAHNPOBAHNE
10 K/TACC

Tema ypoka

buonormna B cucteme HayK

MeToabl MO3HaHWUS XXNBOW NPUPOAbI.
MpakTnueckasa pabota Ne 1
«/cnonb3oBaHne pasnyHbIX
MeTOL0B NPU U3yYeHUN
6nonornyecknx 06bLEKTOB»

Buonornyeckue cucTemMbl, NpoLecchl
N X N3yvyeHune

XMMMYECKNIA cocTaB KneTKu. Boaa u
MUHepanbHble COMN

Benkun. Coctas 1 cTpoeHne 6enKoB

®PepmMeHTbl — 6Uoornyeckme
KaTanunsartopsl. JTabopaTopHas
pa6oTta Ne 1 «W3yueHne
KaTanMTUUYeCKOW aKTUBHOCTU
(hepmMeHTOB (Ha Npumepe amunasbl
Wn KaTanasbl)»

Yrnesogbl. JInnuabl

KonnyecTtBoO 4YacoB

Bcero

Jata
KoHTponbHble  lNpakTuyeckue
n3y4yeHuns
paboThbl paboTbl
0.5
0.5

ONEKTPOHHbIEe

umppoBble
obpasoBaTe/fbHble

pecypchbl

bunénunoteka LLOK
https://rn.edso0.ru/863e6122
https://rn.edsoo.ru/863e632a

bnénunoteka LLOK
https://rn.edsoo.ru/863e6122

bunénunoteka LLOK
https://rn.edso00.ru/863e6564

bunénunoteka LLOK
https://rn.edso0.ru/863e674e

bubnuoteka LOK
https://r.edso0.ru/863e6b72

bunénunoteka LLOK
https://rn.edsoo.ru/863e6hb72

bnénuoteka LLOK
https://rn.edso00.ru/863e6870


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

1

12

13

14

15

16

17

18

HyknenHoBble Kucnotel. ATO

NcTopus u METOAbI M3YUeHWs
KneTkn. KnetouHas Teopus

KneTka Kak L,enocTHasa xusag
cnucrtema

CTpoeHMne 3yKapmoTMUECKON KNETKMN.
Na6opatopHas pabota Ne 2
«3yyeHne CTPOeHNA KNeTokK
pacTeHW, XXMBOTHbIX, TPUOOB K
6aKTepuin Nog MMKPOCKOMOM Ha
roTOBbIX MUKpOMNpenapaTax u ux
onmncaHune»

OO6meH BeLLecTB AN MeTabonnam

POTOCUHTE3. XEMOCUHTE3

JHepreTnyeckunii obmeH

YKV3HEHHbIV LMK KNeTKn. JeneHune
KneTkn. Muto3. JTabopaTopHas
pabota Ne 3 «HabnogeHne MnuTo3a B
KNeTKax KOHUYMKa KopeLlKa nyka Ha
roTOBbIX MUKpOMpenapaTax»

BrnocnHTes 6enka. Peakuyus
MaTPUUYHOIo CUHTE3a

TpaHcnauma — 6uocuHTes Genka

HekneTouHble hOPMbI XU3HU —

0.5

0.5

bnénunoteka LLOK
https://rn.edsoo.ru/863e6d5c

bnénunoteka LLOK
https://rn.edso0.ru/863e6e88

bunénunoteka LLOK
https://m.edsoo.ru/863e6f0
https://rn.edsoo.ru/863e716¢

bunénuoteka LLOK
https://rn.edso0.ru/863e766¢

buénunoteka LLOK
https://r.eds00.ru/863e7c98

bunénunoteka LLOK
https://rn.edsoo.ru/863e7aae

bunénunoteka LLOK
https://rn.edsoo.ru/863e7dc4

bunénunoteka LLOK
https://rn.edso0.ru/863e796e

bunénunoteka LLOK
https://r.edso00.ru/863e796e

bunénunoteka LLOK


https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

27

BMPYCbI

®opMbl Pa3MHOXEHUSI OPraH3mMoB

Meiio3

O6pasoBaHue 1 pa3BUTUE NOJSIOBbLIX
Knetok. ONNog0TBOPEHME.
NabopatopHaa pabota Ne 4
«/3yyeHmne cTpoeHms NosoBbIX
KNIeTOK Ha roToBbIX
MUKponpenaparax»

NHavnBuayansHoe pa3BuTue
OpraHvu3MoB

["eHeTMKa — HayKa 0
HacneAcTBEHHOCTU N N3MEHUYMUBOCTU

3aKOHOMEPHOCTU HacnefoBaHWA
npu3Hakos. MoHormébpuaHoe
CKpeLlinBaHue

AnrnbpunaHoe ckpeuimBaHme. 3aKoH
He3aBMCUMOT0 Hac/nef0BaHMs
NMpPU3HaKoB

CuenfieHHOe HacnefoBaHue
npusHakos. JlabopaTopHasa paboTta
Ne 5 «l3yyeHune pe3ynbTaToB
MOHOTMGPUAHOIO U AUTMBPUAHOTO
CKpeLLMBaHUa y Ap030{uibl Ha
roTOBbIX MUKpOMpenapaTax»

eHeTVKa nona. HacnegoBaHue

0.5

0.5

https://rn.edsoo.ru/863e7540

bnénuoteka LLOK
https://rn.edsoo.ru/863e81b6
https://rn.edsoo.ru/863e831e
bunénunoteka LLOK
https://rn.edsoo.ru/863e7f4a

bnénuoteka LLOK
https://rn.edsoo.ru/863e81b6

bnénuoteka LLOK
https://rn.edso0.ru/863e8436

bunénuoteka LLOK
https://rn.edsoo.ru/863e86f2

bunénunoteka LLOK
https://rn.edso0.ru/863e8878

bunénuoteka LLOK
https://rn.edsoo.ru/863e89a4

bnénuoteka LLOK
https://rn.edso0.ru/863e8c60

buénunoteka LLOK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

NPU3HaKoB, CUENJIEHHbLIX C MOJ/IOM

M3meH4YnBOCTb. HeHacnecTBeHHas
M3MeHUYMBOCTb. JlabopaTopHas
paboTa Ne 6. Mi3yueHune
MOAN(PUKALNOHHON N3MEHUYNBOCTH,
NOCTPOEHME BapuaLMOHHOIo paja un
BapuaLOHHON KPUBOA»
HacnefncTBeHHas M3MEHYMBOCTb.
Na6opatopHaa paboTa Ne 7.
«AHann3 MyTaunin y gpo3odunsl Ha
roTOBbIX MUKpOMpenapaTax»

[TeHeTMKa yenoBeka

Pe3epBHbIil ypok. O606LeHme Nno
Teme «HacneacTBEHHOCTb U
N3MEHYMBOCTb OPraHn3MoB»

Cenekuus Kak Hayka ¥ npouecc

MeToabl 1 BOCTVXKEHNSA CeNeKLnn
PacTeHWUA Y XKMNBOTHbIX
BrnoTexHonormsa Kak otpacsb
npou3BoAcTBa

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

34

0.5

0.5

https://rn.edsoo.ru/863e8c60

bnénuoteka LLOK
https://rn.edsoo.ru/863e8efe

buénunoteka LLOK
https://rn.edsoo.ru/863e8efe

bunénuoteka LLOK
https://rn.edsoo.ru/863e8d78

bunénunoteka LLOK
https://rn.edsoo.ru/863e9214

bunénunoteka LLOK
https://rn.edsoo.ru/863e9214

bnénuoteka LLOK
https://rn.edso0.ru/863e9336


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

Tema ypoka

2BoNOUNA N MEeTOAbl eé N3yYeHuns

NcTopus pasBuTus npeactaBneHunii
06 3gontoLun

MuKpoaBonoLMA

Monynaums Kak aneMeHTapHas
eAnHNLA BUAA 1 3BOJTHOLNN.
NabopartopHas paborta Ne 1
«CpaBHeHMe BMAOB NO
MOP®{ONOrNYeCKOMY KPUTEPUIO»

ABvxyuime cunbl (3nemMeHTapHble
(haKTopbl) 3BOMOL MY

EcTecTBeHHbI 0T60P 1 ero opmbl

Pe3ynbTaTbl 3BOMHOLMUN:
npUcnocob61eHHOCTb OPraHM3mMoB Y
BMA006pa3oBaHue. JlabopatopHas
pa6oTa Ne 2 «OnucaHue

npMcrnoco6eHHOCTM OpraHn3ma U eé

OTHOCUTENIbHOTO XapaKTepa»

HanpasneHunsa n nytn
MaKpO3BOoLMK

KonnyecTBO 4YacoB

Bcero

Jata
KoHTponbHble  lNpakTuyeckue
n3yyeHuns
paboThbl paboThbl
0.5
0.5

ONEKTPOHHbIE

umMppoBble
obpasoBaTe/ibHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/863ea20e

bnénuoteka LLOK
https://rn.edso00.ru/863e9570

bnénuoteka LLOK
https://rn.edsoo.ru/863e9cle

bunénuoteka LLOK
https://rn.edso0.ru/863e99c6

bunénunoteka LLOK
https://rn.edsoo.ru/863e9da4

bnénuoteka LLOK
https://rn.edsoo.ru/863e9ed0

bunénunoteka LLOK
https://rn.edsoo.ru/863e9fde

bunénuoteka LLOK
https://rn.edsoo.ru/863e9cle


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

1

12

13

14

15

16

17

18

19

20
21

HeobpaTMOCTb 3BONHOLUM

VcTopus XXn3Hn Ha 3emne 1 MeTozbl
eé n3yyeHus

MnoTe3bl MPOUCXOXAEHUA XN3HN
Ha 3emne

Pa3BuTune >X1U3HU Ha 3emne no apam u
nepuogam

OCHOBHbIe 3Tanbl 3BONOLMNY
pacTUTe/IbHOr0 M XXMBOTHOIO Mupa.
MpakTuyeckas pab6oTa Ne 1
«/3yyeHne NCKonaemMblX 0CTAaTKOB
pacTeHU 1 XXUBOTHbIX B
KONNEeKLUNAX»

CoBpemeHHas cuctema
OpraHu4eckoro mupa

JBONOLMA YenoBeKa (aHTpoMNoreHes)

ABwxyuimne cunbl (hakTopsbl)
aHTponoreHesa

OCHOBHbI€ CTaNV 3BONOLUN
yenoBeka

UenoBeyeckue pachbl v NpUPoOaHbIe
ajanTauuy yenoseka

Pe3epBHbIil ypoK. O606LLeHNe Mo
TeMe «BO3HUKHOBEHME W pa3BuTme
XXWU3HWN Ha 3emne»

JKO/IOrns Kak Hayka

Cpefbl 06UTaHNS 1 3KONOTUYECKME

0.5

bnénuoteka LLJOK
https://rn.edsoo.ru/863ea5a6

bunénunoteka LLOK
https://rn.edsoo.ru/863ea6be

bunénunoteka LLOK
https://rn.edsoo.ru/863ea8bc

bunénunoteka LLOK
https://rn.edsoo.ru/863ea48e

bunénunoteka LLOK
https://rn.edsoo.ru/863eac2c

bunénunoteka LLOK
https://rn.edsoo.ru/863ead44

bunénunoteka LLOK
https://rn.edsoo.ru/863eaeca2

bnénuoteka LLOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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(hakTophbI

AburoTnyeckme daxkTopsl.
NabopartopHas paboTta Ne 3.
«Mopdgonornyeckne 0co6eHHOCTH
pacTeHWUli U3 pasHblX MecT
o6uTaHus». JlabopaTopHasa paboTa
Ne 4. «<BnuaHue cseta Ha pocT U
pasBUTUE YEePeHKOB Koneyca»

BrnoTnyeckune akTopbl

OKONOTrNYeCcKne XxapakTepnucTmukm
nonynauun. NMpaktuyeckasa paboTa
Ne 2 «[MoACYET NIOTHOCTK
nonynaunii pasHblx BUAOB
pacTeHuin»

CoobuecTBa opraHn3mMos —
6uoueHos

JKONOrnyeckne CUCTEMbI
(akocuctemnl)

OCHOBHbI€ MOKa3aTenn 3KOCUCTEMbI.
JKO0NOrnyeckme nupamubl.
CsolicTBa akocuctem. Cykueccus

MprpoaHbIe 3KOCUCTEMBI
AHTPONOTeHHbIE 3KOCUCTEMBI

Brnoctepa — rnobanbHas
akocuctema 3emnu
3aKOHOMEPHOCTHU CYLLECTBOBAHUA
6uocgepsl

0.5

0.5

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

bunénunoteka LLOK
https://r.edso00.ru/863eb10e

bunénunoteka LLOK
https://rn.edso0.ru/863eb348

buénunoteka LLOK
https://rn.edsoo.ru/863eb46a

bnénunoteka LLOK
https://rn.edsoo.ru/863eb46a

bnénunoteka LLOK
https://rn.edsoo.ru/863eb5fa

buénunoteka LLOK
https://rn.edsoo.ru/863ebb5e

buénuoteka LLOK
https://rn.edsoo.ru/863ebd16


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UenoBeuecTBo B 6uoctepe 3emnu 1

CocyuiecTBoBaHuE NpUpPoOabI 1 bubnuoteka LJOK

33

yesioBeYecTBa https://rn.edsoo.ru/863ebale
Pe3epBHbIil ypoK. O606LeHNE TEMbI
34 «Coo0LecTBa U 3KOOrMYecKme 1
CUCTEMbI»
BLLEE KONMMYECTBO YACOB MO
OB 34 0 2.5

MPOrPAMME


https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIEHEHWE
OBPA3OBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YYEBHbBIE MATEPVAJIbI ANTA YHYEHUNKA

» Buonorud. O6wasa éuonorus, 10 knacc/ Cueornasos B.W., ArajoHosa N.B.,
3axaposa E.T., O6LiecTBO C OrpaHMY4eHHON 0TBETCTBEHHOCTbIO «APOPAx;
AKUMnoHepHoe 06wecTBo «M3aatenscTBo «lpocBeLyeHnes»

* buonorud. O6wasa éuonorus, 11 knacc/ Cusornasos B.W., AragoHosa L1.B.,
3axaposa E.T., O6L1eCTBO C OrpaHNUYEHHON OTBETCTBEHHOCTHHO «APODAx;

AKUMOHepHOe 06LecTBO «M3aaTenscTBo «lpocBeLleHne»

METOOANYHECKWE MATEPUWAJIbI ONA YUNTENA

LINPPOBBLIE OBPA3OBATEJIbHbLIE PECYPCbIl 1 PECYPCbI CETU
NHTEPHET

bubnnoteka LIOK ;

https://edsoo.ru/;

http://resh.edu.ru/ ;

OdmymasnbHble paboTsl

Cratlpag 2023-2024 yyebHblii rof (3agaHuns v oteeTsl) (eobraz.ru);
Yuutenam -

Poccuiickas aneKTpoHHas wkona (resh.edu.ru)


https://edsoo.ru/
http://resh.edu.ru/

JIucT BHECEHUS U3MEHEHUH B pa0OUyIO MporpaMmmy

Jlara
BHECCHUS
U3MEHCHU N

Conepxanvue U3MCHCHUS

HopmarusHbIit
axT,
3aKPEIUIAFOIIAN
U3MEHEHHUS

IHoamuce
JINLA,
BHECIIIETO
U3MCHCHHUS




MWHWUCTEPCTBO MPOCBELLEHNA POCCUNCKOW ®EAEPALIN
MWHUCTEPCTBO 06pa3oBaHMA U HayKn ANTancKoro Kpas
KomnteT AgMUHUCTpaummn MaHKPYLWNXUHCKOrO paioHa rno o6pasoBaHuUto

MKOY "'BenumxaHckaa cowl "'

PACCMOTPEHO COIMMACOBAHO
iy @)X «Bennr A
Ha 3acefaHum MO 3am. gupekTopa no YBP  [lupekTop Kok
eCTeCTBEHHO-HAaYYHOrO
Lyikna CathoHoBa M. A LLI,ep6DV|Hv’||-E|a B.B.
MpoTtokon Nel ot «28» 08 }.Ne 200 ot4<30» 08
2024 . 2024 1/

banabaHosa H.H.
MpoTtokon Nel oT «26» 08
2024 .

PABOUYASA NMPOrPAMMA
(O 5039407)

yue6HOro npeameTta «bronorus. basoBblli ypoBeHb»

ans obyvarowmxed 10-11 knaccos

BenumxaHka 2024



