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HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTHA TEOPETHUYECKYH) OCHOBY AJIs
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiubHele nonoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACP)KAaHWs, PE3yJbTaTOB OOyYeHUs W
TpeOOBAHM K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
NPUHLHAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe MOJOKEHUS O
cnenr@uke OMOJIOTHH, €€ 3HAUCHUN B TTO3HAHWH KUBOM MPUPOABI U 00ECIEUEHUN
CYLIECTBOBAHMS YEIOBEUECKOr0 oOuiecTBa. COINMACHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo Owosormm HaéT MPEACTaBICHUE O LENIx, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHMS W PAa3BUTHS OOYYAKOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «buosorus», onpeaenser o0sA3aTeabHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYPYy, PpacnpeleicHue Mo pasfeiaM W TeEMawm,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUsT YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€i, JIOTHKHM 00pa3oBaTENIbHOTO
MPOoLECCa, BO3PACTHBIX OCOOEHHOCTEN 00y YaroIInXCsl.

B nmnporpamme mo OWOJNOrMH TakKe YUYMTHIBAOTCS TpPeOOBaHUSA K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEeIMETHBIM W MPEAMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUIA OOYydYarIMUXCSs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEATM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B M3YyUYECHHMM OwWoJioruu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCA  HAMPABJICHHOCTh HA PAa3BUTHEC 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMI JINYHOCTH, SKOJOTHYECKOIO MBILUICHUS, MPEACTABIEHUN O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY)KArOLICH MPUPOAHOH CpEle.
[ToaTomMy Hapsamy ¢ M3ydeHHEM OOLICOMOIOTMUYECKUX TEOPHi, a TAKXKE 3HAHWUN O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOLIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHCBHOM >KU3HU JJISl PELICHUS NPUKIIAIHBIX 337124, B
TOM 4ucie. NPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIMKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs SKOJIOTHYECKA
LEJIeCO00Pa3HOr0 MOBEACHUS B OKPY)KalOLICH NTPUPOIHON cpene, aHanusa
BIIMSIHUSL XO3SHCTBEHHON ACITETBHOCTH YEJOBEKA HA COCTOSHUE MPUPOIHBIX W
WCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAAHON HAMPaBIEHHOCTH
yueOHOro nmpeamera «buosorusy mpOIMKTOBAHO HEOOXOIUMOCTBIO 00€CICUEHUS



YCJAOBUHM JIJIs1 pelICHUs] OJHOM M3 aKTyallbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTMYECKOro
oOpasoBaHMs, KOTopas mpeamnonaract (OpMUpPOBaHHE Yy  OOYYAROIIMXCS
CMOCOOHOCTH aqanTUPOBAThC K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, paclIMpseT W 000OLIACT 3HAHUS O KUBOW MPUPOAE, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJisf: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopMupoBaHMsI
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKU3HU, IKOJIOTMUECKOTO MBILULIEHUS, [IEHHOCTHOTO OTHOLLIEHUSI K KUBOM PUPO/IC
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSI UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. M3yuenne 6nonorun odecneynBacT yCiaoBHs it (OPMUPOBAHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPECTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie MONOKEHUS O MpeJHA3HAUYEHUM Y4eOHOTO MpeaMmeTa
«buosiorus» COCTaBWJIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABICHHOTO B MPOrpamMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIIEH C MO3ULUI KyJbTYpOCOOOPA3HOTO TMOAX0JAa, B COOTBETCTBUU C
KOTOPbIM O0OyYaromuecs MOHKHBI OCBOMTH 3HAHWS W yYMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME aJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKolIeH MPUPOJHOH cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKOH AesaTenbHOCTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJIOrHYECKOTO 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOro marepuajiia B HporpaMme Io
OMOJIOTUM  OCYIIECTBJICHO € YUYETOM TPUOPUTETHOTO 3HAUCHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeamera « buonorus»
BBIJICTICHBI CJIEIYIOUINE CONEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTo Mo3HaHus», «Kierka kak Ouosiornyeckas cucrema», «OpraHu3M Kak



Ounonornueckas cucrema», «CucreMa M MHOrooOpa3He OPraHUYECKOro MUpay,
«IBOJTIOLUS KUBOU MTPUPOABL, « IKOCHCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra W MNPUOOPETCHUE YMEHMIA
UCIOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUHM OOBEKTOB
SKUBOU TPUPOJIBI U PELICHUS PA3TMYHBIX KMU3HEHHBIX MPOOJIEM.

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

OCBOEHME OOYYArOUIMMKCS CHCTEMBbl 3HAaHW O OHMOJOTMYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAMX OCHOBOM
i (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJAaX HAyYHOTO MO3HAHMSI, CTPOCHUU, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOTO YPOBHS OPraHM3AllMH, BBIIAOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MVISIAOB, WAECH M TOIXOJ0B K HM3YUYCHUIO JKUBBIX CHUCTEM
PAa3HOrO YPOBHSI OpraHU3alliu;

CTAaHOBJIEHWE Yy oOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHIH OOBACHATH M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHUpa JKABOW MPUPOJALI HA OCHOBAHWUM 3HAHWWA W OMNbITA, MOJTYYEHHBIX MPH
U3y4YCHUHU OUOJIOTUY,

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

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTHM IMO3HAHUS YEIOBEKOM >KMBOW
MPUPObI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOITIOICHUS STUYECKHUX
HOPM IIPY MPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

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

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

B cucreme cpeanero oOmero oOpazoBaHusi «buonorus», vdydyacmasi Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOASAIIMM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBD.



JIiist u3ydeHusi OMooruu Ha 0a30BOM YPOBHE CPEIHEr0 001Iero oopa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 gac B HeneNo).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorust Kak HayKa.

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

MeTobl MO3HAHUS KUBOH MTPUPOABI (HAOMOAEHHUE, SKCIIEPUMEHT, OMTUCAHUE,
U3MEpeHne, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

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

TaGnuupl 1 cxeMbl: «MeTOBI MO3HAHUS SKUBOH TPUPOIBD?.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

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

Tema 2. JKuBble cHCTEMbI U HX OPraHU3ALHS.

JKuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPraHUYECKON IPAPOJIBI.

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

JlemoHcTpanum:

TaGnmuupl 1 cxembl: «OCHOBHBIE MPU3HAKK YKU3HW», « Y POBHU OPTraHU3ALNAA
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumu4eckuii COCTaB U CTPOCHHE KJIETKH.

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

OYHKIIMKM BOABI W MHMHEPAIBHBIX BEIIECTB B KIETKE. llommeprkaHue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHuMmble ¥ 3aMEHUMBIE AMUHOKUCIIOTEL. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOMCTBA OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



depMeHTH — OHONOrMyeckue Karaausaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EeHTp, cyOcTparHas crneurduuHocts. KodepMeHThl. BuTaMUHBL
O1mnunst PepMEHTOB OT HEOPTAHUYECKUX KaTaaIu3aTOPOB.

Yrnepoabl:  MoHOcaxapuabl  (IVIFOKO3a, pubo3a W J€30KCHpu003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. [ UAPOPUITEHO-
ruapodoOHbie  CBOWCcTBA. buonormueckue ¢QyHkimu aunuaoB. CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

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

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

Knerka kak wnenocrHas >kuBag cucrtema. OOmme MNPU3HAKK KJIETOK:
3aMKHYTas Hapy:kHas MemOpana, monekynel JIHK kak reHernueckuii ammapar,
cUCTEMa CUHTE3a Oenka.

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

[TOBEPXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAJIUKC, UX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opraHousibl. OpHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIPHH, TJTACTHIBL.
[TpoucxoxacHrue MUTOXOHApPHA W mimactua. Buael turactua. HememOpaHHBIC
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTUKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHslil HeHTp KaeTk. CTpoeHue siapa: sacpHas 000J0YKa,
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.  «PacripeneneHie  XUMHYECKMX J3JIEMEHTOB B HEXKHUBOWM
npUpoAey, «PacnpeneneHne XuMUYeCKUX JIEMEHTOB B )KUBOM TIPUPOACY.

Tabmuupr n cxemsbl: «llepuoanueckas Tabiuna XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI



ATO®», «CTpoeHne 3yKapUOTHYECKON KIETKNY, «CTPOCHUE KMBOTHOW KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OOopyioBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYIOBaHWUE MJii MPOBEACHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIMPEMAPAThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

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

JlabGopatopnas paGotra Ne 2. «M3ydeHHE CTPOEHUS KIECTOK PACTCHHIA,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U HMX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

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

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

dorocuHte3. CBeroBas W TemMHOBas (a3el  (oTocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS SKU3HH
Ha 3emuie. Biausinue ycioBuii cpenbl Ha (POTOCHHTE3 M COCOOBI MOBBILIEHUS €10
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTEprH. 3HAYEHUE XEMOCHUHTE3a JUIs
JKU3HM HA 3eMJIE.

OHEPreTuiecknii 0OMEH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTambl SHEPreTHYECKOro oOMEHa.
I'mukonus. bposkenne u ero BuAbl. KHCIOpOAHOE OKHMCIEHWE, WIM KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopunmupoBanue. O PeKkTUBHOCTB
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanuzanust reHeTMueckoil mHPOpMaLMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Otanbl TpaHcisaumu. KomupoBanume amuHOkucnaor. Pons pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xu3HU — BUpPYchl. McTopust oTkpeiTus Bupycos (1. H.
HpanoBcknmii). OCOOEHHOCTM CTPOEHMST M JKM3HEHHOTO IMKJIa BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummyHoaeduumra uvenoreka (BUY) — Bo3Oyaurens CI1N/la.



OOpatHast ~ TpaHCKpWIILIAS, peBepraza W umHTerpasa.  lIpodumnakTthka
pacnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

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

Tabmuubl 1 cxembl: «Tunel nutanusy, «Metabomuzmy, «MUTOXOHAPUSY,
«OHepreTryeckuii oOMen», «Xiopomtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHue U PyHKIMOHUPOBAHUE reHay, «CuHTE3 Oenkay, «I eHETHYECKHA KOay,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHBbIM 1K Bupyca CIIM/a,
OakTeprodara», «Pemmukarus JTHK».

ObopyaoBanue: moaenu-anmumkanyu «Yasoenue IHK u Tpanckpunmmsy,
«buocunTes 6enka», «CTpoeHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PazMHOKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

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

Jlenenne Knetkn — MuTo3. Craguu muto3a. lIpouecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTMUECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: O€CIONIOE W MOJIOBOE. Buabl Oecnosioro
Pa3MHOKECHUS. JICIICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOPOOOPA30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBo€ pa3MHOKEHHUE, €70 OTIIMYMS OT OECIOIOrO.

Meito3. Cramun meiosa. [Iponeccel, mpoOMCXOAsIIME Ha CTaausIX Meiosa.
[ToBenenne xpomocoM B Meio3e. KpocCHHroBep. bBHOJIOTMYECKUA CMBICT |
3HAYCHHUE MENO03a.

['amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBbIE >KENE3bl: CEMEHHUKM W AMYHUKU. OOpa30BaHWE M PA3BUTHE MOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — COEPMATOTCHE3 M OBOICHES.
Oco0OeHHOCTH CTPOEHUsST SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

UupuBuayansHOE  pa3BUTHE  (OHTOrEHe3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuoreHe3). Otarnbl SMOPHUOHAJLHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOneHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIIBI
NOCTAMOPUOHAIBHOTO PA3BUTUSA. TPIMOE, HENPAMOE (JIMYMHOYHOE). BnusHue



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

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

JlemoHcTpanum:

Tabmuuplt 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «JlBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTECHUI», «BereratmBHOE Pa3sMHOKECHHE
pactenuity, «Jlenenue kieTkn Oakrepuiiy, «CTpPOCHHE TMOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMby, «Kitetounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMEeTOreHeE3 Y MIEKOIMUTAOLIX U
YeJI0BEKa», « OCHOBHBIE CTaIUU OHTOTCHE3AY.

ObopyaoBanue: MHUKPOCKOIL, MUKpOIpenaparsl «CriepMaro30uabl
MJIEKONIMTAOLLIETOY, «SHLEKIeTKAa MIIEKOMUTAIIEr0», «KapuoKknHe3 B KIIETKAX
KOpEIIKa JIYKa», MArHWTHas MOJC/b-ANIUIMKAIMA «[IeeHre KIIETKWY, MOJECIb
JIHK, moaenb metaha3zHOil XPOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas paGora Ne 3. «HaOmomeHne MHUTO3a B KJIETKAX KOHYMKA
KOPELIKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopnas padora Noe 4. «M3ydeHHe CTpOEHMSI TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjienCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamet u 3agaumn reHeTUKU. McTopus pa3BUTHs T€HETUKU. POJib uTOI0rUn
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKag poCCHHCKHX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE T[CHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['eHeTHYECKass CUMBOJIMKA, UCIIOIB3YEMAs B CXEMAX CKPEILMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTaHOBIEHHBIE ['. MeHaenem.
MOHOrMOPUAHOE CKPEIIMBAHKME. 3aKOH €IMHOOOpa3usi TUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NTOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
['unore3a yucToThl raMeT. [10THOE M HEMOJIHOE TOMUHUPOBAHUE.

JIurnOpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OpPU3HAKOB.  [{ATOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmu3upyronee ckpermmpanre. Menons30Banne aHAIM3UPYOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHoe  HacnenoBanue npu3HakoB. Pabora T. Moprana mno
CUEIUICHHOMY HACJIEIOBAHUIO I'€HOB. HapylieHue CUEIIEHUS TEHOB B PE3YNbTATe
KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOrameTHble M TeTeporamMeTHhIE OpraHu3Mmbl. Hacnenosanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Pome  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapakTepUCTHKA
MOJU(PUKALIMOHHOM H3MEHYMBOCTH. BaprallMOHHBINA ps M BaprallMOHHAs KPUBasl.
Hopma peakuuu npusHaka. KoJM4eCTBEHHBIE M KaUYE€CTBEHHBIE NMPHU3HAKK M HX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNBOCTH.

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

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka wenoseka. Kapumorumn denoBeka. OCHOBHBIE METOJbI TE€HETUKH
YEI0BEKA: TCHEATOTNYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TEHETUYECKUH. CoBpeMeHHOE ONpEIEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[M1P-ananu3a. HacneacTeeHHble 3a00JicBaHUS 4YEJIOBEKA: TI'C€HHBbIE OOJIE3HH,
OOJIE3HU C HACJICICTBEHHOW MPEAPACHONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbICE MyTanuu. CTBOJIOBBIE KIETKH. [IpuHUMIEBL
310POBOr0 00pas3a *W3HU, JMATHOCTUKH, MPOPUIAKTHKH U JICHEHUS] TCHETUUYECKIX
Oone3Heil. MennMKO-reHETHYECKOEe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAWLMHCKON
TCHETUKH B MPEAOTBPALLCHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHUAN YETTOBEKA.

JlemoHcTpanum:

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

Tabmuupr w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JIUrmOpuaHOE€  CKPELIMBAHHEY,
«Ll@ronmornueckue  OCHOBbI ~ JUTHOPUAHOTO  CKpeIIMBaHuWs»,  «Meiosy,
«B3aumozaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl pPacTeHUM,
JKUBOTHBIX M YENIOBEKa», «l'eHeTMKa moja», «3aKOHOMEPHOCTH HACIIECIOBaHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YeIOBEKA W JKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MoaupukaunoHHas HM3MEHUMBOCTBY, «HacnemoBaHue pesyc-
(daktopay, «I'eHeTuka rpynm KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

OOopyaoBanue: MoJenu-amuInKaugun  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKON W MHKponpenapar «Jpozoduia» (HOpMa, MyTaluu
(OpMBI KPBUTBLEB U OKPACKH TeNa), Tepdapuii «['opox moceBHOIY.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopHas paGota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOIO M
JUTMOPUIHOTO CKPELIMBAHKS Y APO30(HIIbI HA TOTOBBIX MUKPOIIPENApaTaxy.

JlabGopatopHas pabota Ne 6. «M3yueHne MoaAM(UKAIIMOHHON U3MEHUUBOCTH,
[TIOCTPOECHHUE BAPHALMOHHOI0 Psifa M BAPUALIMOHHON KPABOID.

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

[Tpaktuueckas padora Ne 2. «CoCTaBlI€HHME M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HayKa M MPOLECC. 3aPOXKIACHUE CEICKUMU U JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOKACHUS W MHOTOoOpasus
KYyJbTYPHBIX PAacTeHUM. LIEHTPBI MPOMCXOKACHHS AOMAIIHUX >KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpEMEHHBIE METO/IbBI CENEKIMU. MacCOBbId U MHAMBUAYAIBHBINA OTOOPHI B
CEJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHUE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUW.
['erepo3uc, nwnu rudpuaHas cuna. HEpOACTBEHHOE CKpEIIMBAHWE — ayTOPHIMHT.
Otnanénnas rubpuam3aums W €€  ycnexu. YICKYyCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTEHUH, >KMBOTHBIX M
MUKDPOOPTraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOM3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK u TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHepus. KirleTrounble KyabTypbl. MUKPOKIIOHABHOE Pa3sMHOKEHUE PACTECHUIA.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX  CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

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

IToprperer: H. WM. Basunos, M. B. Muuypun, I'. /. Kapneyenko, M. @.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuiiy, «[Iopoabl TOMAMHUX >KUBOTHBIXY», «COPTA KyIbTYPHBIX
pactenuity, «OrnanéHnas rudpuauzanusy, «PadoTsl akagemuka M. @. MIBaHOBaY,
«[Momunnonaus», «OOBEKTH OMOTEXHOJOTHM», «KIIETOYHBIC KYJIBTYPBl H
KIIOHUPOBaHKEY, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O0opy10BaHUE: MYJISKU IUTOA0B U KOPHEIIOA0B AUKUX (JOPM U KYJIbTYPHBIX
COpTOB pacTeHuid, repdapuii « CenbCKOX035HCTBEHHBIE PACTCHUSD .



JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMWA PACTCHUA H
YKABOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  YY4aCTOK, B TEIJIMYHOE XO3MMCTBO, Ja00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBosroOHHAsSE OHOJIOTHS.

[TpeAnoceIKn BO3HUKHOBEHUS SBOJIFOLMOHHOM TEOpUHU. OBOIIOLMOHHAS
TEOpUst U €€ MECTO B OHMOJIOrMH. BIusiHUE SBOJNIOLMMOHHON TEOpUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzETENBCTBA  3BONMKOLUMU. [laleOHTONOTMYECKHE: MOCIEA0BATEIBLHOCTD
NOSIBJICHUST BHJOB B TAJICOHTOJIOTMYECKON JICTOMUCH, MNEPEXOAHbBIE (POPMBL
Bbuoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

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

OpomonmonHas  teopus Y. JlapBuHa. [IpeAnoChUIKM  BO3HUKHOBEHHUS
JapBUHU3MA. J[BHKYIIME CWIIBI 3BOJIIOLMM BUAOB MO JlapBuHy (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYECHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CyECTBOBAHKE, €CTECTBEHHBINA OTOOD).

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

Muxkpospontonus. [lonymsnus kak eIMHUNA BUAA U SBOJTFOLIHH.

JIBrokymme cuibl ((akTopbl) SBOJIFOLMKA BHJIOB B MpUpoae. MyTalMOHHBINH
OPOLECC M KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI WU JAPEH}
IeHOB. M301us 1 Murpanusi.

EctectBennslii 0TOOp — HanmpaBnstommii  gaktop sBonmronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCT, OPraHu3MOB KakK pe3yJibTar SBONOLUM. [IpuMepsl
OPUCIIOCOOJICHUH Y OPraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

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

Makpospontonusi.  Dopmbl  3BOMOLMK:.  (PUIETHYECKAs, JUBEPreHTHAs,
KOHBEPreHTHAs, MapaiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TponcxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaAaLusl.

JlemoHcTpanum:



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

TaOnuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIe), «3apOAbIIIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIA 0TOOPY, «MHOroodpasue COpPTOB PacTCHUII»,
«MHoroo0Opazue  mopoa  KMBOTHBIX»,  «llomynsuuwy, — «MyTanuoHHas
U3MEHUYMBOCTEY», «ApomMopdo3el», «HWmmoamantammm», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3Bofironmny, «Kapra-cxema wapmpyra nyrtewmectBus Y.
HapeuHa», «boppba 3a cyiiectBoBaHuey, «IIpucnocoOIEHHOCTh OPraHu3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUE), « DKOJIOTHUUYECKOE BUIOOOPA3OBAHKEY.

OOopyaoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jMYHbIMM THIIAMHA OKPACKH,
HAOOp TUIOAOB M CEMSH, KOJUEKUst «lIpuMephl 3alMTHBIX MPUCHOCOOJICHUH Y
JKUBOTHBIX», MOJAENTb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAN», 00BEMHAS MOJENb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anmukanms «llepexpéct
XpPOMOCOMY», BIIOKHBIE Tmpenaparsl «Pa3BuTue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKpornpenapar «/[pozopuna» (Hopma, myTtauuud (HOpPMbI KPbUIBEB U
OKpAacCKH Tena).

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHWE BUJOB MO MOP(OJOTHUYECCKOMY
KPUTEPHUIO».

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

Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3emJie.

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

Pazeutue >xu3HuM Ha 3emiie mo 3paMm U nepuogaMm. Karapxeh. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHUICKUH,
OPHAOBHUKCKHI, CHITYPANCKAN, JEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

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

KaiiHo3olickas »2pa W €€ 1Nepuoapl. MNAJCOrCHOBBIA, HEOICHOBBIMH,
AHTPOTIOTE€HOBBIH.



XapakTepUCTUKA KJIMMATa W TE€OJOTMYECKAX MPOoUeccoB. OCHOBHBIC ATallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHud W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHKUE FPYI KUBBIX OPraHU3MOB.

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

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBieHuit o
OPOUCXOKACHUN 4YeNOBEKAa. MeEToIbl HM3Y4YeHHMs aHTpomnoreHe3a. CxOAacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cuinbl  (QakTopel)  aHTpomoreHe3a.  HacnencTtBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: ABCTPAIONMUTEKH, UenoBek
yMmenelil, Yenosek npaMoxondmmi, YenoBek HeaHACPTAIbCKUN, UYenosek
pasyMHbIii. Haxonkm MCkOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAHHWs, O0JIACTh
pacnpocTpaHeHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUsL.

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMEOMIHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputnka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Ilactep, A. K. Onmapun, C. Mumiep, I'. HOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHue CoJIHEUHOHN CHCTEMBI», «Pa3putue
OpraHMYecKoro mupa», «PacTurenbHas KineTka», <«OKWBOTHAI  KIETKay,
«[IpokapuoTrueckas KieTkay, «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPaAy,
«CpaBHEHHE AHATOMMYECKMX YEPT CTPOCHHS YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «JlpeBHelue moany», «Jpesaue moany, «llepBeie
COBPEMEHHBIC JTFOAN», «YET0BEUECKUE PACHIY.

O6opynoBanue:  myasokn  «lIpoucxoxneHue — yenoBeka»  (OrOCTBI
ABCTPAJIONUTEKA, MUATEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJCMKH WM
U300paKCHHUST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas TaOnuia, Koyuiekuus «DopMbl
COXPAHHOCTH MCKOMAEMBIX >KHBOTHBIX U PACTEHUINY.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

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



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

Tema 3. Opranu3msl 1 OKpPY>KaKIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U PAa3Iesbl SKOJIOTHA. METOMBI SKOJIOTHYECKUX
UCCJICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okojornueckue (aktopel. Kiaccudukanus >KOJIOTHYECKUX  (DPAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPONOreHHbIC. J[eHCTBHE SKOJIOTHYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOwnoTtndeckue (PaKToOphl: CBET, TEMIEpPATypa, BIAKHOCTh. DOTONEPHOAN3M.
[TpucnocoOneHust  OpraHu3MoB K  JACHCTBHIO  a0MOTHYECKMX  (DaKTOPOB.
bHoJIornyeckue puTMH.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX ~ B3aMMOJACHCTBHUMA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIi3M, KOMMEHCAIA3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHHe OWMOTHYECKMX B3aUMOACHCTBHNA JUIS CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKU monyiasuuu. (OCHOBHBIE TOKa3aTeln
NOMYJISIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISILHAA U €€ PETYIISILIMSL.

JlemoHcTpanuu:

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

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

JlaGopaTopHbIe 1 NPaKTHYEeCKHE PadOTHI:

JlabGopatopHas padota Ne 3. «Mop@donorudeckue 0COOEHHOCTH PacTEeHUH U3
pPa3HbIX MECT OOUTAHUS.

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

[TpakTryeckas padora Ne 2. «I1oacyér NaOTHOCTH MOMYSALMI Pa3HBIX BUAOB
pacTEHUN.

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHe CHCTEMBIL.

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

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBI). [loHatme 00 »skocucremMe U
ounoreoneHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B SKOCUCTEME.
Tpopuueckue (MUIICBBIC) YPOBHH SKOCUCTEMBI. [IMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTENId J3KOCUCTEMBI. OMOMAacca, NPOAYKLHS. OKOJOTMYECKHE
OUPAMUAIBL  TPOAYKLMHM, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKIeccus.

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

AHTPOINOTEHHBIE ~ SKOCUCTEMBI.  ATPOJKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonorndeckoe u X03HCTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycTOHYMBOCTH 3KocHCTeM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (QyHKIuU. OcoOCHHOCTH OMOChEpbl Kak
rI00ATbHOW 3KOCUCTEMBL.  [IMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

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

YenoreuecTBO B OMochepe 3eMin. AHTPONOrEHHbBIE U3MEHEHUS B Orocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHoo0pasns Kak OCHOBa ycToWuMBOCTH Onochepsl. OCHOBA PALMOHAILHOTO
yIPaBJIeHUs TPUPOAHBIMK pPECypcaMM M HMX HCMONb30BaHKWE. JOCTHKEHHUS
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

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

Tabmuupr u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB M CTPYKTYpPay,
«[Ipupoanbie coobmecTBay, «llemu nHUTaHWs», «IKOIOTMYECKAs NUPAMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPONOTCHHBIE  BO3ACHCTBUS HA NOpUpPONY», «BakHeWmme MCTOYHMKH
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BaykKHEHIIAs COCTABISIOLIAS
ounocgepby, «DakTopbl aerpagauuu mnousy, «llapHukoBslii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdeprl»y, «OOmas crpykrypa Ouocdepsi,
«Pacnipoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocheper, « Kpyropopot a3ota B IpUpoaey.

OOopyaoBaHue: MoJeNb-aNIIMKanUs « TunuuHbie OMOLEHO3BD, TepOapuil
«PactutenbHbie cOO0IECTBAY, KOJUIEKIUKA «broneH03», « BpenuTenn BakKHEHIIUX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIEKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAIC)KALNIME K Pa3HbIM 3KOJIOTMYECKMM TpYIIaM OJHOTO BUAA,



Kpacnas knHura Poccuiickoii ®epepanmu, M300paKEHUS OXPAHIEMBIX BHUJIOB
PaCTEHUI U )KUBOTHBIX.



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

CornacHo ®I'OC COOQO, ycraHaBmuBarOTCS TPeOOBAHUS K Pe3yJIbTaTam
OCBOCHHS  OOyYarOUIMMUCS  MpPOrpaMM  CcpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbLTATDBI

B cTpyKType JUYHOCTHBIX PE3YJLTATOB OCBOEHUS Npeamera «bHOoJIorusy
BBIJICTICHBI CIACAYIOIIUE COCTABJISIOIIME. OCO3HAHUE OOYYAFOIIMMHUCA POCCUICKOM
IPOKIAHCKON UIEHTHYHOCTA — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPENCICHUID, HAIMYME MOTHBAUMM K  OOy4YeHU0  OWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M HMCTOPUYECKUX TPAAMLMANA Pa3BUTHS OHOJIOTHMYECKOIO
3HAHHUSI, TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, NPUCYIIAMH CHUCTEME
OMOJNIOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTHYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LEJIA U CTPOUTH JKU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «bUonorusy AOCTUTaroTCs B
€AMHCTBE Y4YeOHOM MW BOCHOUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKAUMU COLMOKYIIBTYPHBIMU, ACTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, MPUHIATHIMA B OOILECTBE MPaBWJIAMA W HOPMaMHU
NOBEICHUS W CHOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUd BHYTPEHHEW NO3WLMMU JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY M IPABOIMOPAIKY, YETOBEKY TPyJa U CTapLIEMy MOKOJIEHUIO,
B3aMMHOIO YB@OXKEHUS, OEPE)KHOTO OTHOWICHUS K KYJbTYPHOMY HACIEAUIO W
TpaguLMsM MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJHKHBI OTPaXkaTh FTOTOBHOCTh U CITOCOOHOCTH 00YYAKOIIMAXCS PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
ONBITA W OMNbITA ACATEIBHOCTA B MPOLIECCE peal3aliid OCHOBHBIX HAallpaBICHUN
BOCIIMTATENIbHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 O0IIECTRA,



OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX MpPaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
OHMOJIOTMYECKUX SKCTIEPUMEHTOB,

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

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

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOIO BBITOJIHEHUS
y4EOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHECHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM TPaKIAHCKON AACHTUYHOCTH,
NaTPUOTHA3MA, YBAKEHHsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoii, ropmocti 3a cBOW Kpail, cBOXO PoauHy, CBOW S3BIK W KYJIBTYDY,
MPOLIJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLICHUE K TPUPOJHOMY HACIECIMIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUSIM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO OOLIECCTRA,

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

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOaa,

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO TIOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 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
TpaguuMsaMH HapooB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAA, OOUICCTBEHHBIX OTHOLLCHUIA,



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€ EHHOCTH,

TFOTOBHOCTb K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuveckoro BocnuTaHHus, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJIy s

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

NOHAMAHWE ILIEHHOCTH TPaBWJ WHAWBHAYAJTBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

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

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

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

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccuu W pPeaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWID W CcaMOoOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

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

OCO3HaHUE TNOOAITBHOTO XapakKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed WX
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YYCHUU OWOJIOTUH
3HAHWSIT W YMEHUS TPUA PEIICHUM TPOOJEM, CBA3aHHBIX C PALMOHATBHBIM
OPUPOJIONOIB30BAHUEM  (COOMIOIEHUE  TPaBHJA  TOBEACHUS B MPUPOAE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B JSKOCUCTEMAX, OXPaHy BHJIOB,
3KOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JOEUCTBUNA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHS MPEANPUHUMAEMBIX ICHCTBUH U MPEAOTBPAILATE UX;

HAJIMYKE PA3BUTOIO SKOJIOITMYECKOrO MBILUICHHS, SKOJTOTHYECKON KYIIBTYPHI,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHHS
PYKOBOJCTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTHYECKON NEITEIILHOCTH 3KOJIOTHYECKOM
HaITPaBJICHHOCTH,

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSl HAyKW M OOLIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHKUE SI3BIKOBOM M YMTATENBCKON KYJBTYPbl KakK CpEACTBA
B3aMMOJCHCTBHS MEKIY JTFOABMH U MO3HAHUS MUPA,

MOHUMAHWE crneuupukn OUOJIOTUM KaK HAyKW, OCO3HAaHUs €€ Poju B
(OpMUPOBAHMM PALMOHATBHOIO HAYYHOI'O MBILIEHUS, CO3AAHUM LIETOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE MPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JAJIsi COBPEMEHHON LIMBHIIM3ALNN:
00ECrieYeHNsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
WCIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAIBHOW T'PAMOTHOCTH OOydarommxcs, (GpopMupyemoi
P U3YUYECHUH OMOJIOTHH,

MOHUMAHUE CYIIHOCTA METONOB MO3HAHUS, UCIIOJIIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJyYacMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHMSI SIBIEHUIM OKPYKAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKIKOYCHHS HA OCHOBE HAyYHbIX (DAKTOB W
UMEIOIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peweHust npodJIEM B PealbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH
MIPOEKTHYIO U UCCIIEA0BATENBCKY IO AEATENBHOCTh MHAUBUAYAIBHO U B TPYIIIIE,



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

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUMIUITMHAPHBIEC (MEKIPEAMETHbIC) OOLICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOHW KapTUHBI MHUpa W CHEHM(PHUKY METOJOB TO3HAHWS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax (BEIICCTBO, SHEPIHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJCHUE,  M3MEPEHHE,  OKCICPUMEHT W JIPYrHX),
YHUBEPCAJIbHBIC y4YE€OHBIC JEHCTBUS (TIO3HABATENIbHBIE, KOMMYHWKATHUBHBIE,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYarolmMXcs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIB30BATh OCBOCHHBIC MEK I CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKME 3HAHWS W YHUBEPCAIbHbIC Y4YeOHBIE JCHCTBHS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

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

Ognaaenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
JAeCTBHAMM:

1) 6GazoBbIe JTOTHYECKUE NCHCTBUA:

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

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiTaccu pukamm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACHATh UX XaPAaKTCPHBIC MPU3HAKK, YCTAHABIMBATH
CBSI3H C APYTUMU TOHSATHSMHA ),

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

MCIOJIb30BaTh OMOJOTHYECKHAE OHITHS Uil OOBICHEHUsT (DAKTOB W SIBJICHUMN
JKABOM NTPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHBIE, JCAYKTUBHBIE, IO
AQHAJIOTWMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MPEIACTABIICHUS
CYLICCTBEHHBIX CBA3CH M OTHOLICHHWH B M3Y4YacMbIX OMOJOIMYECKHX OOBEKTAX, a



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

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

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPJVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEA0BATENBCKONW M MPOCKTHON IEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUIO
PA3IMYHBIX METOJOB MMO3HAHWS,

UCMOJIb30BaTh PA3JMYHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHID HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA TUM MBILIUICHUS, BIAJETh HAYYHONH TEPMHHOJIOTHEH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh W (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh NPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBAaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHMs, HAXOAWTh apryMEHTHI Ui JOKA3aTelIbCTBa
CBOMX YTBEPKICHWH, 3a4aBaTh MAPaAMETPhl U KPUTEPUN PEIIEHUS,

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

JaBaTh OLEHKY HOBBIM CHTYalMsIM, OLEHUBATh MPUOOPETEHHBIN OIBIT,

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

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

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 334a4H, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX NUCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-NOMYJISIPHOM JMTeparype, OWOJIOTUYECKUX CIIOBapsX W
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbIX, B WHTEpHETE), aHAIM3HpPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTE;

(opMyIMpPOBaTh 3aPOChl U MPUMEHSTH PA3JIMYHBIC METOABI MPUA TOUCKE U
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBITOJIHEHUST YYEOHBIX
3aj1ay;

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

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTUMAIBHYIO  (OPMY  MPEACTABIICHUS
Ononornueckoil MHGopMalKu (CXeMbl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
¥ Ipyroe),

UCIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeAcTBAa mnpu  padoTe ¢
Ononornueckoil mH(pOpMaUMEH: TNPUMEHATh XUMHUYECKHE, (PHU3MYECKHE W
MAaTEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HATJSAHOCTH,

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

OgyageHne YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH ACHCTBUSIMH:

1) o0enue:

OCYILIECTBIISATE KOMMYHUKALIMA BO BCEX c(hepax HKU3HU, AKTUBHO yYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIBHO BBINOJHEHHS MpeiaracMon
3a/1a4M, YUYUTBIBATh UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWs, MOHUMAaTh 3HAYCHUE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOU BO3PAKECHUS,

Pa3BEPHYTO W JIOTHYHO M3Jarath CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPENICTB.

2) coBMecTHasi AeSITeIbHOCTD:

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

BbIOMpATh TEMATHKY W METOMbl COBMECTHBIX ICHCTBHIA C y4éTOM OOHIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAMHHUPOBATH JEUCTBUA T10 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacrpeacnsaTh pojid C¢ YYETOM MHEHHMA YYaCTHUKOB, OOCYXKIAThb PE3YJIbTATHI
COBMECTHO# paboTHl,

OLICHMWBATh KAa4e€CTBO CBOEr0 BKJIAJa W KAKAONO Yy4YaCTHUKA KOMAaHIbI B
o0LIMid pe3ynpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHMBATh HACH C TMO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBLHBIMH PEryJISITHBHBIMHY JCHCTBHSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JUIS BBIABICHUS MPOOIEM M UX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CHTYALMSIX;

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

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO NEATEIBHOCTD, BBIABIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENBHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISITh  IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTCHHUIA;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

crocoOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOH SPYIULUN B
pa3HbIX O0OJACTAX 3HAHWWA, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA W
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

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

BIQJICTh  HABBIKAMM  [MO3HABATEIBHONW  PEQUIEKCMM KAk  OCO3HAHHs
COBEPLIAEMBIX JECUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaroB M
OCHOBaHWi, MUCMOJIB30BaTh NPUEMBI PEQIICKCHM A/l OLUEHKM CUTYallWH, BBIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPryMEHTHl APYIMX MPU AHAIKA3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO W MPABO APYTUX HA OLIAOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeaMeTHbie pe3yabTaThl OCBOCHHs mnporpaMMmbl COO mno OWonoruM Ha
0a30BOM YPOBHE BKJIIOYAKOT CEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHBIC 3HAHWS, YMEHHS U CHOCOOBI ACHCTBUNA MO OCBOCHUIO, MHTEPIPETALAN U
npeoOpa3OBAHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHBbIX YUYEOHBIX CUTyalMsX, a TAKXKE B PEAIbHBIX
JKU3HEHHBIX CUTYalUsX, CBA3AHHBIX ¢ Owosiorueid. B mporpamme mnpeaMeTHbIC
PE3yABTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

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

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

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB WM MPEBpPAIICHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJISLMS), YPOBHEBASI OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

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

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  JKCINEPHMEHTA,  BBIIBH)KEHUE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MOJIYYCHHBIX



PE3YABTATOB, HMCIOJIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUI M 3aKOHOB, YMEHHWE
JIeNIaTh BBIBOJbI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIICNATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK NPOKAPUOT U
3YKapuOT, OJHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUsS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHATH MOJIYYECHHbIC 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEJACHHS B OKPYKAOLICH
OPUPOTHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCIHOJb30BAHUS TOCTHXKEHUH
COBPEMEHHOWH  Omomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh »JJICMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUIHOTO CKPEUIMBAHMS /Il MPEACKA3aHWsl HACJICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

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

YMECHHE KPUTHYECKM OLEHMBAaTh M HWHTEPHPETHPOBATH MH(POPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMH, HAYYHO-TOMYJISIPHBIC
MaTepuabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHWH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[aBaTb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOLIECHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

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

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

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
BU/I, MOMYJIALUS, TeHO(POHA, 3BONIOLMS, ABWXKYIUHAE CHIBI ((PAaKTOPBI) 3BOJIOLNH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, PEAYLECHThI, UENM  MHUTaHUS,
AKOJIOTUYECKas nupamuaa, OMOreoneHo3, onocdepa,

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

YMEHHUE BIAAETh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOLIECCOB W SBJCHUWM, OpraHu3aius U MPOBEIACHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBUXKEHME  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYYEHHBIX
Pe3y/bTaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBObI HA OCHOBAHUM MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUN, MPOIYLUEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpPa, BHUI000pa30BaHUS, MPUCHOCOOICHHOCTH
OpPraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEepeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUI B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEUIECTB M OMOTCOXUMMHUECKUX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH MOJYYECHHBIC 3HAHUS A OOBSICHEHUS OUOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOFOIEHUS] HOPM FPAMOTHOTO MOBEACHUS B OKPY>KAFOIICH
OPUPOAHON cpele, MOHMMAHWE HEOOXOAMMOCTH WCHOIb30BAHUS JOCTUKEHUIMA
COBPEMEHHOMH OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

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

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

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HMH(OPMALMIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
Pa3TMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OPMALK, HAYYHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[laBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOUICHUS,
00001as OUOJIOTMYECKYH0 HH(POPMAILIMIO M3 HECKOJIbKMX MCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoaunuyecTBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeM uudposbie
Ne n/m e Kontpoabnsie | IlpakTnueckne (mudpp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
bubnuoreka [IOK
1 b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
2 JKuBrnle cuCTEMBI 1 X OpraHu3aIIsI 1 Bubmaorea TIOK
P . https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOESHUE KIIETKH 8 1 Fabmuomain II0R
P https://m.edsoo.ru/7f41¢292
Bbubnuoreka [IOK
4 KuzHenesaTeIbHOCTD KIETKH 6 hitps./m edsoo.rw/7f41c292
5 PasMHOXeHUe 1 THANBUAYAJTbHOE Pa3BUTHE 5 | bubnmuoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTD U U3SMEHYHUBOCTD g 15 bubnuoreka [IOK
OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OUOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
8 P 1
C3CPBHOC Bpem: https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KVIACC

KoanuectBo yacos DIeKTPOHHbIE
HaunveHoBaHHE PA3AeJIOB H TEM nudposbie
Ne n/m B Kontpoabnsie | IlpakTnueckne (mudpp )
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 DBOJIOLIMOHHASA OHOJIOrUst 9 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBeHHE U pa3BUTHE )KU3HU Ha 9 0.5 bubmmnorexa LIOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKPYIKAOLIas cpeaa 5 1 Rubmersia DK
p Py P https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U 3KOMOTHYECKUE CUCTEMBI 9 Brifmmmarere LG
https://m.edsoo.ru/7f41cc74
Bbubnuoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyOouios A.M. u ap.;
[Ton penakumeii [laceunnka B.B. Akumoneproe o0mecTBo «30aTenseTBo
«ITpocseieHue»

* buosnorus, 11 knacc/ Ilaceunvik B.B., Kamenckuii A.A., Pyoiios A.M. u 1p.;
[Ton penakumeii [laceunnka B.B. Akumoneproe o0mecTBo «30aTenseTBo

«IIpocseuieHue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



