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IlosicHuTeIbHAS 3aMUCKA

Paboyast mporpamma cocraBiieHa Ha OCHOBE:

e 3akona «0O06 oOpaszoBanmu B Poccuiickoit denepammm» Ne273-d3 ot 29.12.2012 (pen. ot
04.08.2023);

e DenepasbHOTO  TOCYAAPCTBEHHOTO  00pa3oBAaTENBHOTO  CTaHAApTa  CpPEAHEro  oOIIero
o0Opa3oBaHus, YTBepKIEHHOTO NMpHKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepamnyn
ot 17.05.2012 Ne 413 (c uzmenenusmu Ilpukaz MunucrepcTBa npocserieHust poccuiickoin @eaepanuu
ot 12.08.2022 r. Ne 732) (nanee — ®I'OC COO);

e [Ipukaza MunucrtepctBa npocsemienus poccuiickoit ®eneparnuu ot 23.11.2022 r. Ne 1014 «O6
yTBEpKICHUH (pesiepaabHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUsY,

e [lpukaza Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 «O06 yrBepkaeHun QenepaibHOTO
nepevyHs y4eOHHMKOB, JOMYIICHHBIX K HCIIOJIb30BAaHHUIO TPU pPEaIN3alliil MMEIOIUX TOCyIapCTBEHHYIO
aKKpeIUTaNn0 00pa30BaTeNbHBIX MPOTrPAMM HAaYAIBHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeTHETO 0OIIETo
00pa3oBaHUsl OPraHU3AUSIMH, OCYIIECTBISIOIIMUMU 00pa30BaTENbHYIO JEATEIBHOCTh W YCTAaHOBICHHS
MPEJETFHOTO CPOKA MCIIOJIb30BAHMS UCKITFOUEHHBIX YUeOHUKOBY,

e [lopsinka opraHW3alMd W OCYIIECTBICHHS OOpa30BaTENbHOW JEATEIBFHOCTH IO OCHOBHBIM
0011e00pa30BaTeNbHBIM ITPOTpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HavaJIbHOTO OOIIET0, OCHOBHOTO
obmiero m cpemHero oOmiero oOpa3oBaHUs, YTBEPXKICHHOTO MpukazoM MuHnpocsenienus Poccun ot
23.03.2021 Ne 115 (c u3BMeHEHUSMHU U TONIOJTHEHUSIMH );

o @enepanpHOil paboueill MporpaMMbl CpeqHEero oOIero oOpa3oBaHUs MO Y4EOHOMY MHpEeaMETy
«bronorusay;

e VYuyeOHOro IJjiaHa IIKOJIbI.

[Ipu pa3paboTke mporpaMMbl IO OUOJIOTUH TEOPETUYECKYIO OCHOBY JJISl OMPENIeICHUs TIOIX0JI0B K
dbopMupoBaHHIO coiepxaHus ydeOHoro mpeamera «bUONOTHS» COCTaBUIM: KOHIENTyaJlbHbBIE
nojoxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COJEP)KaHMS, PE3yJIbTaTOB OOy4YeHUS U
TpeOOBaHUN K YpPOBHIO MOJrOTOBKM BBITYCKHUKOB, IOJIOKEHHS OO0 OOIIMX WLEeNsIX M MPUHILHUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI cpefHero olmero oOpasoBanus B Poccuiickoii
ODenepannu, a TaKKe MOJOXKEHUS 0 crienuduke OMOJIOTHH, €€ 3HaYeHUH B TIO3HAHUU >KMBOW MPUPOIBI U
o0Oecrie4eHUH CyIIEeCTBOBaHUS 4YesoBedeckoro oobOmiectBa. (CorjacHO Ha3BaHHBIM — MOJIOKEHUSM,
oTpeziesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTYpa.

[IporpaMmma mo Ouosnoruu AaéT MpEACTAaBIEHUE O LENsAX, 00 oOmel crpateruu OOydeHHUs,
BOCIIUTaHMUS W pa3BUTHUsI OOy4arouIuxcs cpeicTBamMu ydeOHoro mpenmera «buonorus», ompenenser
o0s3aTenpHOE MPEIMETHOE COJIEp)KaHHue, €ro CTPYKTYpY, paclpeielieHHEe IO pas3ieiaM U TeMaMm,
PEKOMEHAYEMYIO TOCIIEOBATEIbHOCTh M3yYeHHs] Y4eOHOTO Marepualia ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM OOpa30BaTEIbHOTO TpOIlecca, BO3PACTHBIX OCOOEHHOCTEM
oOyuarouxcs.

B mporpamme mo OMONOTMH TakKe YYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM JHYHOCTHBIM,
MeTanpeIMETHbIM U MPEAMETHBIM pe3yibTaTaM 00y4YeHHs B (JOPMUPOBAHHWU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIHHON  JESATENbHOCTH/Y4eOHBIX JEHCTBUN OOy4alolIMXcs IO OCBOCHHIO COJEp:KaHUs
OMOJOTHYecKOro oopa3oBaHusl.

B mporpamme mo Ouwomoruum (10-11 kmaccel, ©a30BbIii YpOBEHb) peagH30BaH MPHUHIIHII
MIPEEeMCTBEHHOCTH B U3y4yeHUU Ouosioruu, Ojaroaapst 4emy B HEil POCMaTPUBAETCS HAMPABICHHOCTh Ha
pa3BHUTHE 3HAHMIA, CBSI3aHHBIX C (DOPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, IKOJIOTUYECKOTO MBIIUICHHUS, MPEACTABICHUA O 3J0pOBOM oOpa3e XH3HU U
OepeXKHBIM OTHOIIIGHHEM K OKpyXaromieil mnpupoaHoii cpene. [loatomy Hapsay ¢ HU3ydeHUEM
001IeOMOIOTHUECKUX TEOPHid, a TaKXKe 3HAHUI O CTPOSHUH >KUBBIX CHCTEM Pa3HOTO pPaHra M CYIIHOCTH
OCHOBHBIX TMPOTEKAIIIUX B HHUX IMPOLECCOB B TMporpaMMe IO OHOJOTHH YJEIeHO BHHMAaHUE
WCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM KU3HU Ui pEUICHUs MPUKIAJAHBIX 337a4, B TOM
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gucie:  NpO(UIAKTUKKA  HACICACTBEHHBIX  3a00J€BaHUI  4YellOBEKa,  MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBAHHS DKOJIOTUYECKH I€JIECO00pa3HOT0 TOBEACHUS B OKpPYKAIOIICH
MIPUPOJIHON cpesie, aHAIM3a BIUSIHUS XO3IMCTBEHHOM JEITEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MTPUPOTHBIX
Y UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHIICHUE BHUMAHUS K MPUKIIAIHONW HAIPABIEHHOCTH y4E€OHOTO MpeaMeTa
«buonorus» MPOIUKTOBAHO HEOOXOJAUMOCTBIO OOECIICUCHHUsI YCIOBHUW JJIS PEIICHUS OTHOUW U3
aKTyaJIbHBIX 33/1a4 MIKOJIHHOTO OHOJIOTHYECKOTO 00pa30BaHUs, KOTOpAas MpeanoiaractT OpMUPOBAHUE Y
oOydaronuxcss CIHOCOOHOCTH  aJanTHPOBAThCs K  M3MEHEHUSM  JTUHAMHYHO  Pa3BUBAIOMICTOCS
COBPEMEHHOT0 MHpa.

buosorus Ha ypoBHE cpeanero o0miero o6pa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0ecrieynBaeT
(dbopMupoBaHHe y OOy4JaIOUIUXCs MPEACTABICHUN O HAYYHOW KapTHHE MHpA, pacIIupser u 0000maer
3HaHUSL O KUBOM Mpupojie, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allid M SBOJIIOLUH,
CO3/MaéT YCIIOBUSL JUIS: TO3HAHMSA 3aKOHOB JKUBOW TNPHPOJBI, (opMupoBaHHus (DYHKIIMOHAIBLHON
TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO UM 0e30macHoro obpa3za >KU3HH, HKOJOTHYECKOTO MHBIIIJICHUS,
[IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHST IMEET TaKXkKe YISl PeIICHUs] BOCITUTATEIbHBIX U PA3BUBAIOIINX 3a/1a4
cpenHero oOmiero oOpa3oBaHMs, collManM3anuu oOydarommxcsa. M3yuenue Ouosoruu oOecrieunBacT
yCIIOBUS 711 POPMUPOBAHUST MHTEIIEKTYAIbHBIX, KOMMYHUKAITMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYPHI, CIIOCOOCTBYET WHTErPAIMM OMOJIOTHYECKUX 3HAHWM C TPEJACTABICHUSMU W3
OpYruX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3HUKH, XUMHUU U Teorpaduu. Ha3BaHHbIE TONOXKEHUS O
nperHa3HayYeHu y4deOHoro mpenMera «buosorus» cocTaBuIM OCHOBY JUIS OIpeAeiIeHHs] MOJIXO0J0B K
0TOOPY M CTPYKTYPUPOBAHUIO €TO COJCP)KAHUSI, MPEACTABICHHOTO B IPOTPaMME 10 OHMOJIOTHH.

OTt60p coxepxanus yueOHoTO TipeameTa «brosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TTO3UIIHA
KyJIbTypOCOOOpa3HOTO MOAXO0/Aa, B COOTBETCTBUU C KOTOPHIM OOyUYaIOIMIHUECs TOKHBI OCBOWTH 3HAHUS U
yYMEHHs, 3HauuMble Ui (OpMUPOBaHUSA OOWIEH KyIbTYpbl, ONpPENENAIONINe aJeKBaTHOE MOBEICHHE
YeJIOBEKa B OKPYKAIOIICH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCETHEBHOM JKM3HU M MTPAKTUUYECKON
nestenbHOCTH. Oco00e MECTO B ATOM CHCTeME 3HAaHWW 3aHMMAIOT AJIEMEHTHI COJICpKaHUs, KOTOpHIS
CIIyaT OCHOBOW Jisi (hOpMHUPOBaAHUS TPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE
MHpa U UEHHOCTHBIX OPHEHTALUAX JMYHOCTH, CIHOCOOCTBYIOUIMX T'yMaHU3allUU OHOJIOTHYECKOTO
o0OpazoBaHwUsI.

CrpykTypupoBaHHe coAep:KaHHs y4eOHOTO MaTepuaia B MporpaMme 1o OUOJIOTHH OCYIIECTBICHO
C yu€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUK 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOABI, O €&
YpPOBHEBOM OpraHu3alMu U SBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Yy4eOHOro mpeaMera
«buonorusy» BbIIENCHBI CIEAYIONIUE COIepKaTeabHble TUHUH: «broiorus kak Hayka. MeTo bl Hay4HOTO
no3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHu3smM Kak OHOJIOTMYECKAsh CHCTEMay,
«CucreMa U1 MHOroo0Opasue OpraHu4eckoro Mupa», «IBOJIOIUS KUBOU MPHUPOAB, «IKOCHUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuyebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJIeHUE
00y4aroUUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3aliy KUBBIX CUCTEM PAa3HOTO paHra
U IpUOOpeTeHNe YMEHHI HCIOIb30BaTh 3TU 3HAHMS JAJIS TPAMOTHBIX JACHCTBHI B OTHOIIEHHH OOBEKTOB
KUBOU MPUPOIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX TPOOIIEM.

Joctmxenne 1menu u3ydeHUss ydeOHoro nmpenmera «buomorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs PEeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYaIOIUMHUCA CHCTEMbl 3HAHUN O OWOJIOTHYECKUX TEOPHSIX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBUiIax, CIYXKallUX OCHOBOW UIsi (GOpMHUpPOBAHUS MPEACTABICHHUH O
€CTECTBEHHO-HAYYHOH KapTHHE MHUpa, O METOJaX HAay4YHOTO IO3HaHUs, CTPOEHHH, MHOTO00pasuu u
O0COOCHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aAIUH, BBIIAIONIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTUH;



dbopMupoBaHre y OOyJarOIMXCS TO3HABATENbHBIX, HWHTEJUIEKTyallbHBIX W  TBOPYECKUX
CocoOHOCTEH B IMpolecce aHalM3a JAHHBIX O MyTAX Pa3BUTHS B OHMOJOTMM HAYYHBIX B3IJIAJOB, UJICH H
MIOAX0/I0B K MU3YYEHUIO )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alluy;

CTaHOBJICHHE Yy OOydaroummxcst oOmiei KylbTypbl, (YHKIHMOHAIBHOM TPaMOTHOCTH, pPa3BUTHE
YMEHHI OOBSCHSATH U OIICHUBATH SIBIICHUSI OKPY)KAFOIIET0 MUPA )KHUBOW MTPHUPOJILI HA OCHOBAHUU 3HAHUHN U
OTIBITA, MOJTYYEHHBIX TPU U3YYCHUH OMOJIOTHH;

¢dbopmupoBanue y 00yJaromuXcss yMEHUI HMIUTIOCTPUPOBATH 3HAUCHHE OMOJIOTHMYECKHX 3HAHWU B
MPaKTUYECKONH JESTEIbHOCTU YEJIOBEKA, pPa3BUTUM COBPEMEHHBIX MEAULMHCKUX TEXHOJIOTUH U
arpoOHOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTM I[IO3HAHUS YEJIOBEKOM JKHMBOM  MPHUPOJBI,
HEOOXOIMMOCTH OEpeKHOTO OTHOIICHUS K HEH, COOMIOACHUS OJTUYECKUX HOPM IPH MPOBEICHHUH
OMOJIOTUYECKUX UCCIIC0BAHUM;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUN JIJIS1 MOBBILLIEHUS] YPOBHS 3KOJIOTMYECKON KYIbTYpBI,
i (opMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MMPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MTOBCETHEBHOMW KU3HU JIJIsl OIIEHKU MTOCIIEICTBUI
CBOEH J1eATENbHOCTH 10 OTHOILIEHHIO K OKpYXKalollel cpefie, COOCTBEHHOMY 3/I0pOBbI0, 000CHOBAaHUE U
cobroieHrne Mep poPrIakTUKU 3a001€BaHU.

B cucreme cpemnero o6mero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM YpOBHE, SIBJISIETCS
00s3aTeNbHBIM YU€OHBIM MTPEIMETOM, BXOSAIIUM B COCTaB MpeIMeTHOM 06macTi «EcTecTBeHHO-HayuHbIe
MIpeIMETHD.

MecTo npeqMera B yueOHOM IJIaHe

B ydeOGHOoM mutane mmsa oOmieoOpa3oBaTeIbHBIX OpraHM3aIlii, pealn3yIMUX 00pa3oBaTEIbHYIO
porpaMMy cpeaHero oOmiero oOpa3oBaHMs, MpeAycMOTpeHo 34 dYaca B 00sS3aTeNbHOW YacTH st
n3ydeHus: yaeOHoro npeamera «buonorus» npu 5-tu nHeBHOW yueOHOU Henene B 10 kimacce. B mikose
0o0y4eHHE OpPraHM30BaHO B 3a0YHON (opMe, MOITOMY ydeOHas Harpyska pacrpeiesieHa CIeTYIOIINM
oOpazoM: 34 yaca aymMTOpHOW HArpy3kd. 3agaHue JJI CaMOCTOSTEIBLHOW padOThl BBIAACT YUYUTENIbh U
KOHTPOJIMPYET €ro BhIMOJIHEHHE.

[IporpaMmMma coctaBiieHa ¢ y4€TOM BO3MOXHOU KOPPEKTUPOBKHU Ha ['ocyapcTBeHHbIE TPa3IHUKH.

Conep:xanue 00y4eHust
10 knacc
Tema 1. buoJsiorusi Kak HayKa.
buonoruss kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JIPYTUMH
€CTECTBEHHBIMU HayKaMu, (punocodueil, STUKO, SCTeTUKON U mpaBoM. Poiib 61osoruu B popMUpoBaHUU
COBPEMEHHOU HayuyHO# KapTuHBI Mupa. CrucremMa OMOJOTrHYEeCKUX HAYK.
MeTonpl TO3HAHMUS >KUBOM MpHpPOAbI (HAOMIOAEHWE, SKCIEPUMEHT, OMNHCAHHWE, HW3MEpEHUe,
KJaccuguKaus, MoJIeIMpOBaHHEe, CTaTUCTHUYECKasi 00pabOTKa JaHHBIX).
JdemMoHcTpanum:
[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.
Tabmuie! u cxembl: «MeToIbl TO3HAHUS KUBOU MPUPOIBI».
JlabopaTopHble H IPaKTHYeCKHE PadOThI:
[TpakTueckas pabora Ne 1. «Mcnonbp3oBaHue pa3TUYHBIX METOJOB MPU U3YUYEHUU OHMOJIOTUYECKUX
0OBEKTOBY.
Tema 2. 7KuBble cHCTeMBbI U HX OPraHU3AL M.
XKusble cuctempl (OHOCHCTEMBI) Kak MpeaMeT u3ydeHust Omonoruu. OTIUYME JKUBBIX CHUCTEM OT
HEOPraHUYECKOU MPUPOIBL.



CpoiicTBa O6uocHcTeM M UX pazHOOOpazue. YPOBHU OpraHM3alld OMOCHUCTEM: MOJEKYISPHBIH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, HONYJISIIUOHHO-BUIOBOM, HKOCHUCTEMHBIN
(OmoreoneHOTHYECKUH ), OHOCHEPHBIN.

JdemoHcTpaumnu:

Tabnuuet u cxembl: «OCHOBHBIE TPU3HAKY KUZHI», «Y POBHH OPraHU3aLUH KUBOU TPUPOIBD.

O6opynosanue: Moaens MoJekynsl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUH COCTaB KJIETKU. XMMHYECKHE IEMEHTBI: MAKpOIIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHbIE BELLIECTBA.

@OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:xanne ocMoTH4eCcKOro OanaHca.

benku. CoctaB u crpoeHue OeslKkoB. AMHMHOKHMCIOTHI — MOHOMEphl OenkoB. HesameHumsble u
3aMEHUMbIE AMMHOKUCIOTBI. AMHHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOM MOJIEKYIIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE CBOHCTBA OEJIKOB.
buonornueckue QpyHKIMM OEIKOB.

depmeHTh — Ouoornyeckue karaauzaropbl. CTpoeHue pepMeHTa: akTUBHBINA IIEHTP, CyOCTpaTHas
cnenuduunocts. Kodpepmentsl. Butamunsl. OTinnunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aToOpOB.

VYrieBoabl: MOHOCaXapuabl (TII0K03a, pru0o3a U Ie30KCUpr03a), Tucaxapuisl (caxaposa, JaKTo3a)
U ToJiMcaxapu bl (Kpaxmall, TIIMKOTeH, 11eJI10103a). bruonornyeckue pyHKIUN yriieBOIOB.

Jlunuael: Tpurauuepuasl, Gochoaunuabl, crepouisl. I uapodpuiIbHO-THAPO(POOHBIE CBOWCTBA.
buonornueckue ¢ynkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OENKOB W JHUMHAOB KaK HMCTOYHHUKOB
SHEepruu.

Hyxnennoseie kucnotel: JIHK u PHK. Hykimeotnael — MOHOMEpPBI HYKIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JIHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHKIMH.

[utonorus — Hayka o kieTke. KiueTouHnas Teopus — mpuMep B3auUMOACHCTBHUS UACH U (aKTOB B
Hay4YHOM [O3HAHUHU. MeTObl N3y4EeHUS KIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmiye NpuU3HAKK KJIETOK: 3aMKHYyTas HapyxXHas
MemOpana, moJsiekynbl JJHK kak renernueckuii ammapar, cCUCTeMa CHHTE3a Oerka.

Tunbel  KmeTok:  JykapuoThyeckas U mpokapuoTudeckas.  OcoOEHHOCTH  CTPOEHHUSA
MpoKapuoTHYecKoi KieTku. Kierounas crteHka Oaktepuil. CTpoeHHE SYKAPUOTHYECKOW KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KIIETOYHAs CTE€HKa, TJIUKOKAIMKC, HUX (QYHKIUH.
[InazmaTuueckas MemOpaHa, e€ cBoiicTBa u ¢pyHkuuu. Lluromnasma u e€ opranousipl. OHOMEMOpaHHbBIE
opranouasl kietku: OIIC, ammapar ['onbmxu, nauzocomsl. [losyaBTOHOMHBIE OPraHOUIbl KIIETKH:
MUTOXOHJAPHUH, MIacTuabl. [Ipoucxoxknenue MUTOXOHIpuid U mactua. Bunel miactua. HememOpanubie
OpraHoufipl KJIETKH: PUOOCOMBI, KIETOUHBIM IIEHTP, LEHTPHOIM, PECHUYKHU, XKIYTHUKH. DyHKIUU
OpraHoOMJIOB KJIETKU. BKiltoueHus.

SAnpo — perynasTopHblii UeHTp kieTkd. CTpoeHue sapa: siaepHas 000J0YKa, KapHoIliazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuxk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Huarpammsl: «PacnpeneneHne XUMHUYECKUX DJIEMEHTOB B HEKHMBOW Ipupone», «Pacmpenenenue
XMUMHMUYECKUX DJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabnuua XUMHUYECKHX 31€MEHTOB», «CTpOEHHE MOJIEKYIIbI
BoAb», «buocuHTe3 Oenkay, «CTpoeHue Monekynbl Oenkay», «Ctpoenue ¢pepmeHTa», «HykienHoBble
kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKOM KIETKH», «CTpoeHHe
KUBOTHOM KIETKN», «CTpOEHHE pPACTUTENBHON KIETKM», «CTpOEHHE MPOKAPUOTHUYECKON KIIETKUY,
«CtpoeHue spa KIETKH», «YTIEBOABY, «JIunuapm.



O6opynoBaHme: CBETOBOW MUKPOCKOIL, 000PYAOBaHUE ISl MIPOBEACHUS HAOIIOICHHA, U3MEPCHHIH,
HKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnast padora Ne 1. «/3ydeHne KaTaqUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMuUJIa3bl WIK KaTanas3bl)y».

JlaboparopHas pabota Ne 2. «/3yueHue CTpOEHUS KICTOK PACTCHHIA, )KUBOTHBIX U OAaKTepUil 1O
MHUKpPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax U X OMUCAHHUE».

Tema 4. /Ku3HeneATEJIbHOCTH KIETKH.

OOMeH BellecTB, WIM METa0oau3M. AccUMWIALUSA (IUIACTUYECKUH OOMEH) M JUCCUMMIALIUS
(3HepreTnyecKkuii 0OMEH) — JIBE€ CTOPOHBI €IUHOTO Tporecca MeTadoimu3Ma. Poih 3aKOHOB COXpaHCHHUS
BELIECTB U SHEPTUU B IOHUMAaHUU MeTa0o0IU3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpodHbii. Pons depmMenToB B 0OMEHE BEmIeCTB U
MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®ortocunre3. CBeToBas 1 TeMHOBas (a3bl poTocuHTe3a. Peakunu gorocunTeza. DPPeKTUBHOCTD
¢doTocuHTe3a. 3HaueHue QPOTOCUHTE3a AN KU3HU Ha 3emiie. BrnusHue ycinoBuil cpeibl Ha GOTOCUHTE3 U
CHOCOOBI TIOBBIIIEHUSI €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINEe OakTeprun. 3HaUeHHE XeMOCHHTE3a ISl )KU3HH Ha 3eMJle.

OHepreTuyecknii oOMeH B KJeTKe. PaciienseHue BelecTB, BBIIEICHHE W aKKyMYyJIHPOBaHHE
SHEPTUH B KJIETKE. DTambl dHepreTudeckoro ooMena. ['mukonus. bpoxkenune u ero Buasl. Kuciopomnoe
OKHCJICHHE, WIHW KJIeToyHoe japixaHue. OxucnurtenbHoe ¢ocopmirpoBanue. IDPPEKTUBHOCTD
SHEPreTHYecKoro ooOMeHa.

Peakuun marpuunoro cunresa. ['enernueckas mHpopmanus u JIHK. Peanuzauus renernyeckoit
nHpopmanuu B Kietke. ['eHeTnyeckuil ko1 u ero cBoiicta. Tpanckpuniums — maTpuunbiii cuate3 PHK.
Tpancnsamus — 6uocuHTe3 Oenka. Dtambl TpaHcsuu. KomupoBanue aMuHOKHCIOT. Ponbs pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie (opmbl xuzan — Bupychl. HMcropust otkpeitTusi BupycoB (JI. M. VBaHOBCKuiA).
Oco0EHHOCTH CTPOCHUS M )KU3HEHHOTO IUKJIA BUPYCOB. baktepruodaru. bonesnu pacteHuit, )k HBOTHBIX U
YeJI0BEeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo30ynurens CIT/]a.
OOpaTHast TpaHCKpUIIIUS, peBepTaza M HHTerpasza. [lpoduiakTuka pacnpocTpaHEHHS BUPYCHBIX
3a00JIeBaHUIA.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tumbl mutanusy, «Metaboimu3zm», «MHUTOXOHAPU», «IHEPTETHUCCKHI
obmeny, «Xmoporacty, «Dorocuntes», «Crpoenune JITHK», «CtpoeHne u GpyHKIMOHMpPOBAHUE TEHAY,
«Cunres 6enkay», «['enernueckuit kon», «Bupycey», «bakrepruodarn», «CTpoeHHe U KU3HEHHBIN UK
Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JHK».

Ob6opynoBanue: monenu-anmuiukanuu «Ynsoenue JJHK u Tpanckpunuus», «buocunte3 Oemkay,
«CtpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PazMHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslit ik, win >ku3HeHHBIN HUKI KieTku. MaTepdasza u mutos. Ilporieccsl, mporekaromniye
B uHTepdaze. Perukanus — peakuus marpuunoro cuaresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0Op — KapHOTHUIL. JIUMIOUIHBIN U TalJIOUIHBIA XPOMOCOMHBIE Ha0Ophl. XpoMmatusl. Llurtonoruueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PAa3BUTHSI OPTaHNU3MOB.

Henenne xnerkn — Muro3. Craamm murtosa. [Ipomeccsl, Nnpoucxondiiyve Ha pas3HBIX CTagusax
MHUTO3a. bruosornyeckuii cMbICII MUTO3a.

[IporpamMmmupyemasi TuOeIh KIETKH — aromnTo3.

@opMbl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe U MojioBoe. Buapl 6ecnosjoro pa3sMHOXKEHUS:
JIeIeHUe HaJBO€, TOYKOBAHWE OJIHO- W MHOTOKIETOYHBIX, CIOPOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHOkeHHE. ICKycCTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE VISl CEJIEKIUU.



[TonoBoe pa3MHOXKEHHE, €T0 OTIHYHUS OT OECTOJIOrO.

Meiiosz. Cranuu meio3a. IIponeccsl, mpoucxoasiime Ha cTaausx Menosa. [loBenenue xpomocoMm B
Meno3se. Kpoccunrosep. bruosnornueckuii CMbICII M 3HaYEHUE MEH03a.

l'amerorenes — mnporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lOJIOBBIC >KeJe3bl:
CEMEHHUKH U sudHuKU. OOpa3oBaHue U PA3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIHIEKIIETKA)
— cmepmaroreHe3 M oBoreHe3. (OCOOEHHOCTM CTpOEHHUs SHUEKIETOK M CIEpMaTO30MIOB.
OnnonorBopenue. [laprenorenes.

WupuBuayansHoe pa3Butue (OHTOTeHe3). DOMOpHOHaNbHOE pa3BUTHE (d3MOpHOTEHE3). OTarlbl
AMOPHOHAIILHOTO PA3BUTHUS y TIO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYJSALUs, OPTraHOTCHE3.
[TocTaomMOproHanpHOE  pa3BuTHe. THUIBI  TOCTIMOPHOHATBHOTO  PA3BUTHS:  MPSAMOE,  HEMPSIMOE
(inunHOYHOE). BausiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BHI3IBATH BPOKIEHHbBIE
ypoACTBa.

Poct u pasButne pactenuii. OHTOreHe3 IIBETKOBOTO pACTEHHS: CTPOCHHE CEMEHH, CTaJIuu
pPa3BUTHSL

JdemoncTpaumnu:

Tabmuubpr u cxeMbl: «DOpMBI pa3MHOXKEHUS OPraHu3MoOB», «J[BOITHOE OIUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHHil», «BererarnBHOE€ pa3MHOXKEHUE pacTeHUN», «JleleHue KIeTKH OakTepuin»,
«CTpoeHre MOJIOBBIX KIETOK», «CTpoeHne XpomocoMmbl», «Kierounsi nmkimy, «Pemmmkanus JTHK»,
«Mwuto3y», «Meio3y», «lIpsMoe n Henpsamoe pa3BUTHE», «] 'aMETOTEHE3 Y MIIEKOMUTAIOIIUX U YEJIOBEKaY,
«OCHOBHBIE CTaJJUN OHTOT'E€HE3a.

O6opynoBaHue:  MHKPOCKON,  MHKporpenapaTsl  «CrnepMaro3ouibl  MJIEKOIHUTAIOLIET0Y,
«slinexkneTka MIleKonuTamero», «KapuokuHe3 B KIETKax KOpelKa JIykKa», MarHuTHas MOJENb-
anmukanus «Jlenenne knetkny», moaens JTHK, monens metada3zHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

JlabopaTtopnas pabota Ne 3. «Habmromenrne MuTo3a B KJIE€TKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX
MHKpOIIpernaparax.

JlabopatopHass pabora Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetukd. Mcropus pa3BUTHS T€HETUKH. Pojib IUTONOTUU U AMOPHUOJIOTUH B
CTaHOBJIGHUM T'€HETHKH. BKilaJy pocCHUCKUX W 3apyO€KHBIX YYEHBIX B Pa3BUTHE T'€HETUKH. MeTombl
FeHeTUKH  (TUOPHUIIOJIOTUYECKUHM, UUTOTEHETHUYECKUH, MOJIEKYISIpHO-TeHeThudeckuil). OCHOBHbIE
TFE€HETUYECKUE MOHATUA. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpelMBaHUM.

3aKOHOMEPHOCTH HaclieZIOBaHMs MPU3HAKOB, ycTaHOBiIeHHble [. Mennenem. MonoruOpunHoe
CKpelllMBaHKue. 3aKOH equHOo00pa3us rudpuoB nepBoro nokoieHus. [IpaBmio noMuHHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel raMert. [loiHOE M HENOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe cKkpemirBanue. 3aKOH HE3aBHCUMOTO HacjeI0BaHus MPU3HAKoB. [{utorenernueckue
OCHOBbI  JUTHOPUIHOTO  CKpelIMBaHHs.  AHanu3upylollee  CKpemuBaHue.  Vcmonb3oBaHue
AHAJIM3UPYIOIIETO CKPEIIMBAHUS TSl ONIPEACTICHHSI TeHOTUIIA OCOOH.

CuerieHHOe HaclefoBaHue mpu3HakoB. Pabota T. Moprana mo cCIremIeHHOMY HAacleI0BaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'enetnka mnosna. XpoMOCOMHOE OMNpEENeHUE IoJa. AYTOCOMBI W TOJOBBIE XPOMOCOMBI.
['omorametHsble U rereporaMeTHble opranu3Mbl. HacinenoBanue npru3HakoB, CUEIJIEHHBIX C TIOJIOM.

N3meHnunBoCcTh. BuIbI M3MEHUMBOCTU: HEHACIEACTBEHHAs M HaclelICTBeHHas. Poib cpenasl B
HEHACIEACTBEHHOU M3MEHYUBOCTH. XapakTepucTuka MOAU(PUKAITHOHHOM M3MEHYHMBOCTH.
Bapuannonnslii psin v BapuanuoHHass kKpuBasd. Hopma peakuuu npusHaka. KoimyecTBeHHblE U
KaueCTBEHHbBIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.



HacnencTBeHHas, UM TeHOTUNIMYECKAs, M3MEHYMBOCTh. KOMOMHATHBHASI N3MEHYMBOCTh. Melo3 u
MOJIOBOM MpOILIECC — OCHOBa KOMOWHATUBHOW WM3MEHUMBOCTH. MyTallMOHHAs HW3MEHYUBOCTb.
Knaccudukarnuss Myramnuii: TEHHBIE, XPOMOCOMHBIC, Te€HOMHBIE. YacToTa W TPUYUHBI MYTAIlHM.
Myrarennsie (GakTopbl. 3aKOH TOMOJOTMYECKHX pSAIOB B HAcJeICTBEHHOM wu3MmenuymBoctn H. W.
Baswuiosa.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka d4yenoBeka. Kapuotun 4yenoBexka. (OCHOBHBIE METOAbl TIE€HETHUKU  YEJIOBEKA:
TeHEATOTMYECKHA, OJIM3HEOBBIH, MUTOICHETHYECKHH, OMOXUMHUYECKUH, MOJEKYISIPHO-TEHETHYECKUN.
CoBpemMeHHOE OIlpe/ielIeHNEe TEeHOTHIA: IMOJHOTEHOMHOE CEKBEHHMPOBAaHHE, T'€HOTHUIIMPOBAHHE, B TOM
gucie ¢ nomonipio [TI[P-ananu3a. HacnencTBeHHbIe 3a00IeBaHUS YeJIOBEKA: TCHHBIE OOJIC3HU, OOJIC3HHU C
HACJICJICTBEHHON MPEIpacOI0KEHHOCTBI0, XPOMOCOMHBIE Oosie3HH. CoMaTH4eckue W TeHEpaTHBHBIC
myranud. CTBOJIOBBIE KJICTKHU. [IpUHIUMIIBI 3I0pOBOTO 00pasza >KWU3HH, JUATHOCTHUKH, MPOQPUIAKTUKH H
JIEYCHUS] TeHEeTUYECKUX OoJie3Hel. MeauKo-TeHETHYeCKOe KOHCYJIBbTUPOBAHUE. 3HAUYCHNE MEIUIIMHCKOMN
T€HETUKH B MIPEIOTBPAILICHUH U JICYCHUHN T€HETUUECKUX 3a00JIeBaHUI YelloBeKa.

JdemoncTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. Uerepukos, H. B. Tumodeen-Pecorckui,
H. W. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IMTOTEHETUYECKass OCHOBAY, «3aKOH
pacilernyieHusi ¥ €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpuaHoe
ckpernuBanuey, «lluTomorudeckne OCHOBBI IUTHOPUTHOTO CKpeluBaHusy, «Meio3y, «B3zanmonerictBue
aIJIENbHBIX TEeHOB», «l eHeTHueckue KapThl pPAaCTEHUM, KUBOTHBIX M UeJIOBEKa», «l'eHeTHkKa Mojay,
«3aKOHOMEpPHOCTH HAaCJIeJOBaHMs, CLEIJIEHHOTo ¢ Tojom», «KapuoTumel uenoBeka M KUBOTHBIXY,
«Buapr u3zMenunBoctu», «MoaudukanmoHHas HW3MEHUYMBOCTH», «HacnenoBanue pesyc-gpakTopay,
«I'eneTuka rpymnm KpoBu», «MyTalmOHHas: H3MEHYUBOCTbY.

O6opynoBanue:  Mojenu-anmiaukanuu  «MoHorubpugHoe — ckpemuBaHuey,  «Hemomnoe
JOMHUHUpOBaHHe», «JlurnbpugHoe ckpeuiuBanue», «llepekpéct XpoMocoM», MHKpPOCKON H
MuKporpenapat «/[po3odunay (Hopma, Mmyranuu (GOpMBI KPBUIBEB U OKpacku Tena), repbapuit «I'opox
ITIOCEBHOM.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlaboparopHas pabGota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPHIHOTO U AUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopatopHas pabora Ne 6. «/3ydeHne MOAMPUKAIMOHHOW W3MEHYMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 myranuil y Apo30¢uiibl Ha TOTOBBIX MHUKpOIIpenapaTax».

[TpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa ¥ IIpouecc. 3apoxkIeHUE ceJIeKIMU U joMectukanus. Yuenue H. . BaBunosa
0 ILEHTpaX MPOUCXOXKICHUS M MHOTrooOpa3usi KyJabTYpHBIX pacTeHuid. LIeHTpel HpoUCXOXKACHUS
JOMAaIIHUX KUBOTHBIX. COpT, MOpo/ia, IITaMM.

CoBpeMeHHbBIE METOIbI CeNEKIIMU. MacCOBBIM 1 MHAUBUAYAIbHBINH OTOOPHI B CENEKIIMU PACTCHHUH U
KUBOTHBIX. OIlleHKa JKCTepbepa. biM3KopoJICTBEHHOE CKpelMBaHHe — WHOpUAMHT. UucTas ITHUHHS.
CkpemmBanue 4ucThix nuHUM. ['eteposuc, wmm rubpuaHas cuna. HepoAcTBeHHOE CKpelIUBaHHE —
ayropunuar. OtnanéHHas ruOpugusanus U e€ ycrmexu. VICKYCCTBEHHBIM MyTareHe3 M TMOJydyeHUe
MOJMIUIONJOB. JIOCTHXKEHUS CENEeKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib NPOM3BOACTBA. ['€HHas WHXeEHepus. OTanbl CO3JaHUs
pexomOunanTHo JIHK u TpancreHHbIx opranu3moB. Kierounas wmkeHepus. KieTodHble KymbTypHI.
MukpokiioHaIbHOE pa3MHOXEHUE pacTeHuil. Knonuposanue BBICOKOTIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U dTHuecKkue mpobrmembl. MO — reHeTudecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.



JlemoHCcTpanuu:

[Toprpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MBaHOB.

Tabmumer u cxembl: kapTa «lleHTpBI TPOUCXOKACHUS U MHOTO00pa3us KyJbTYPHBIX PAaCTCHHII,
«[Topoapl JOMAaIIHUX JKUBOTHBIX», «CopTa KYIBTYPHBIX pacTeHui», «OtnanéHHas THOpHIAU3ALHI,
«PaboTel akamemuka M. @. MBanoBay, «llomummouaus», «OObEeKTHl OuoTexHOJOrHMY», «KileTouHble
KYJIBTYPHI ¥ KJIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKH IUIOJIOB M KOPHETUIONOB TUKUX (POPM M KYITBTYPHBIX COPTOB pacTEHUH,
repbapuii «CellbCKOX03sHCTBEHHBIC PACTCHUSD».

JlabopaTopHble U NPAKTH4YEeCKHE PadoThI:

Okckypcusi «OCHOBHBIE METOJIBI W JOCTH)KCHUS CEJCKIIMM PACTCHHA W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, INIEMEHHYIO ()epMYy, COPTOUCIIBITATEIBHBIA YIACTOK, B TEIUTHIHOE XO3SHUCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO LIEHTPA)».

quﬁno-MeTonnqecmlﬁ KOMIIJIEKT

1. IMaceunuk B.B., Kamenckuit A.A., Py6nios A.M. u npyrue/Ilon pen. Ilaceunuka B.B. buonorus
10 knacc. AO «M3parensctBo «lIpocBenienue»

2. Cusornazos B.U., Aradonor U.b., 3axapos E.T. buonorus. O6mas 6uosnorus. 10 kmace (6a30BbIi
ypoeHs). OO0 «/Ipoday; AO» UznarensctBo «IIpocBemierue».

IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOTI'PAMMBI 11O BUOJIOT'UN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUSA

CornacHo ®I'OC COO, ycraHaBauBarOTCS TpeOOBAaHUS K pe3ysIbTaTaM OCBOCHHS O0yJarOIIUMHUCS

MPOrpaMM CpeiHero oOmiero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX Pe3y/lIbTaTOB OCBOCHMS NpeaMeTa «buosiorus» BbIAEICHBI CleNyIolne
COCTaBJISIOLIME: OCO3HAHUE OOYYaIOIIMMUCA POCCUMCKON Ipa’KJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTPEIENIEHUI0, HATMYMEe MOTUBALMU K 00y4eHHI0 OMOJIOTHH,
L[eJICHANIPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHWI JIMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH U
HUCTOPUYECKUX TPAIUIIMI Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYarOImINXCs
PYKOBOJICTBOBaTbCSI B CBOEH JESITENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, TPUCYIIUMU
cucteMe OHOJIOTUYECKOro 00pa3oBaHuUs, HAJIWYME HKOJOTHMYECKOTO IPaBOCO3HAHMS, CIOCOOHOCTH
CTaBUThH LIETTU U CTPOUTH KU3HECHHbBIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHMS IpeameTa «bHonorusy ITOCTUraloTcs B €IMHCTBE YU4E€OHOU U
BOCITUTATENLHOM JIESTEIILHOCTH B COOTBETCTBUH C TPAIUIIUOHHBIMU POCCHUCKUMU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, MNPHUHATHIMU B OOIIECTBE MpaBUIAMHU H
HOpPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOBOCIIMTAHUS U CaMOPA3BHUTHUSA,
pa3BUTHUS BHYTPEHHEH MMO3MIMU JIMYHOCTH, MATPHUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBOMOPSIKY,
YeN0BeKy Tpy/a U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBaXEHHS, OEPEKHOTO OTHOILIEHUS K KyJIbTYPHOMY
HacjleAW0 M TPaJWLMsIM MHOTOHAIIMOHAIbHOrO Hapoaa Poccuiickoit ®enepanuu, mnOpupoie u
OKpYXarollen cpese.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHOro mpenmeTra «buonorus» MOMKHBI OTpaxkarhb
TOTOBHOCTh U CIIOCOOHOCTH 00YYArOIIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpHEHTAllM{, TO3UTUBHBIX  BHYTPEHHUX  YOeXKIACHHI,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTAM POCCHUHCKOTO O0OIIecTBa, pPACHIMPEHUE >KU3HEHHOTO
ONbITAa WU ONBITA JIEATEIBHOCTH B IMPOILIECCE peaTr3allii OCHOBHBIX HANpaBJICHUM BOCHHUTATEIbHOU
NEeSTENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHUS:



c(hOPMUPOBAHHOCTh TPAKIAHCKON TO3HWIMH OOYYAIOIIErocsi KaK aKTHMBHOTO U OTBETCTBEHHOTO
4JIeHa POCCUUCKOTO 00IIIeCcTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBRXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JICATEIHLHOCTH TP CO3JAHUH YICOHBIX TPOSKTOB, PEIICHUH
y4eOHBIX U IMO3HABATEIHHBIX 33124, BHITOJHEHUU OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh OTPEENATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHUIO K SIBICHUSM COBPEMEHHOM
’KH3HH U O0BICHSTE €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOIO B3aWMOJCUCTBUS
JOJIeH € pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYIIHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS y4EOHBIX, MO3HABATEIBHBIX
Y HUCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIEHHUS K MHEHHMIO OIIOHEHTOB MpPH OOCYXICHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JEATETHHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW MACHTUYHOCTH, MATPUOTHU3MA, YBAKEHUSI K CBOEMY
HapO/y, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHoM, ropaocTu 3a cBOM Kpal, cBoto PoanHy, CBOM S3bIK U
KYJIbTYypY, POILIOE U HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPHUPOJHOMY HACIEIUI0 W TMaMSATHUKAM TPHUPOIBI, TOCTIKCHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIOCOOHOCTh OIIEHMBATh BKJIAQJ POCCHUHUCKHX YUEHBIX B CTAHOBJCHHWE W DPa3BUTHE OWOJIOTHH,
TMOHUMAaHMsI 3HAYCHHUS OWOJIOTUM B MO3HAHWM 3aKOHOB MPHUPOJBI, B KW3HU YEIIOBEKAa M COBPEMEHHOTO
o0111ecTBa;

uaenHas yoexx1I€HHOCTh, TOTOBHOCTh K CIIY)KeHHUI0 M 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATHS LIECHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU C TPAJAULUIMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas OSCTETUKY ObITa, HAYYHOIO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOLIECHUIA;

IMOHUMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATh KadyecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHHMSA, (POPMHPOBAHMA KYJBTYPbl 310POBbSI M 3MOLHMOHAJIBLHOIO
Os1aromosry4usi:

MOHUMAaHWEe M peanu3alys 3J0pOoBOro M Oe3omacHoro oOpasza KH3HU (3J0pOBO€ MUTAHUE,
coONrofiecHHe TUTMEHWYECKHX TPaBHJI W HOPM, COaTaHCHPOBAHHBIA pEXKUM 3aHSATUH M OT/BIXa,
perynspHas ¢uznyecKash aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
coOcTBEeHHOMY (PU3UYECKOMY M IICUXHYECKOMY 3710POBbIO;

MOHUMAaHHe I[EHHOCTU MPaBWI WHAMBHUAYATLHOTO U KOJIJIEKTUBHOTO O€30MacCHOTO TOBEICHHS B
CUTYALIMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUE MOCIEJCTBUI M HETIPUSATHS BPEIHBIX MTPHUBBIUEK (YIIOTPEOICHHS aIKOTONIsl, HAPKOTHUKOB,
KypeHus);

6) TPy10BOr0 BOCIIUTAHUA:
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TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIOOHE;

FOTOBHOCTb K AaKTMBHOM JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM HAIpPaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITIOHSTH TAKYIO JICATEIHHOCTD;

WHTEpPEC K pas3audHbIM cdepaM TpodhecCHOHATBHONW JCSITENLHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOp Oymymie mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA TIPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K MPUPOJIEC KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE
€€ CyIleCTBOBAaHUS,

MOBBIIIEHUE YPOBHS 3KOJOTUYECKON KYJIbTYPhI: IPUOOPETECHHUE OIBITA IDTAHUPOBAHHMSI IIOCTYITKOB H
OIIEHKH UX BO3MOYKHBIX MTOCJIEICTBHUM JIJIsl OKPYKAIOIIEH CPEIbL;

0CO3HaHHE TJI00AITBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MpHOOpETaeMble NPU H3y4Y€HUU OWOJIOTUU 3HAHHWS W YMEHHS TPHU
perieHun mpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM TPUPOJIOTOIB30BaHUEM (COONIOACHUE TIPaBUII
MOBEJICHUsT B TIPHUPOJE, HAMPABICHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMaX, OXpaHy BHUIIOB,
aKOocUcTeM, Onochepsl);

AKTUBHOE HENpUSITHE JECWCTBUN, MPUHOCSAIIUX BpEI OKPYXKAIOIIEH NPUPOJHOW Cpele, yMEHUe
MIPOTHO3MPOBATh HEOJATONPUITHBIC HSKOJIOTMUECKUE TOCIEACTBUS TMPEANPUHUMAEMBIX JCHUCTBUN |
MPEeAOTBPAIIATh UX;

HaJM4YMe Pa3BUTOTO IKOJOTHYECKOTO MBITIUICHHSI, SKOJOTHIECKOM KYJIBTYPHI, OTBITA JIEATETLHOCTH
OKOJIOTUYECKOW  HAMpaBJIECHHOCTH, YMEHHS  PYKOBOJICTBOBATBHCSI HMMH B  IIO3HABATEIIBHOM,
KOMMYHUKAaTUBHOW W COIIMAJIIBHOW MPAKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHUYECKOW JESTEIbHOCTH
AKOJIOTUYECKOM HANPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIEeCTBEHHOU MPaKTUKH, OCHOBAHHOTO Ha JMAJNOre KyJIbTyp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
Me€CTa B MOJIUKYJIbTYPHOM MUDE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOW KYJIbTYphl KaK CPEACTBA B3aUMOJIECHCTBUS MEXIY
JIFOJIbMU U TTIO3HAHUS MUDPA;

MOHUMaHHe cheuu@UuKd OHOJOTUM KaK HayKH, OcCOo3HaHusi €€ poid B (HOPMHUPOBAHUU
paIMOHAILHOTO HAYYHOTO MBIIIJICHHSI, CO3JaHUH LIEIOCTHOTO MPEJICTABICHUS 00 OKpYXKAIOUIeM MUpe
KaK O €IMHCTBE MPUPO/JIbI, YEIOBEKa U 00IeCTBa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0sieM COXpaHeHHsI PUPOJHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTU OHOJIOTHH JUISI COBPEMEHHOM LMBHIIM3AIMK: OOecrieueHus HOBOTO
YPOBHS Ppa3BUTHUA MEIUIMHBI, CO3JaHHE TEPCHEKTUBHBIX OHOTEXHOJOTUH, CHOCOOHBIX pelaTh
pecypcHble MpoOIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTEeH BBIXOJA U3 TIOO0ATBHBIX IKOJOTUYECKHX
npobieM u oOecreueHus: mepexoja K YCTOMYHMBOMY Pa3BUTHIO, PAIMOHATBHOMY HCIOJIb30BAHUIO
MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHUOJOTMYECKUX 3HAHUM B LENSIX MOBBIIIEHUS OOIIei
KYJIBTYpPbI, €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOHM 4YacTu (DYHKIIMOHAJIHHOM T'PaMOTHOCTH
oOyuarouxcs, GopMupyeMoit pu U3ydeHUH OHOIOTUH;

MMOHUMAaHKE CYITHOCTH METOJO0B MO3HAHMsI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTU
WCIOJIb30BaTh TMOJIydaeMble 3HaHUSA JUIsl aHalu3a W OOBSICHEHUS SIBICHUU OKPYKAIOIIET0 MHUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUe JelaTh 00OCHOBAaHHBIE 3aKIIOYCHHs] HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMUXCS IAaHHBIX C IETBIO MOJIy4YeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHWS ISl PElIeHUs mpoOieM B
peaNbHBIX KU3HEHHBIX CUTYaLUX;

OCO3HAHUE IIEHHOCTU HAy4YHON [I€ATE€IbHOCTH, TOTOBHOCTH OCYILECTBIIATh IPOEKTHYIO H
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIyYEHHUIO HOBBIX 3HAaHU 10 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaqMeTHbIe pe3ylbTaThl OCBOCHHS y4eOHOTro mpeamera «brosiorusy BKIIOYAIOT: 3HAYUMBIE
st GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXKIAMCUUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOIIeHayYHbIe TOHATHS, OTPAXXKAIOIIUE IIETOCTHOCTh HAYYHOW KapTHHBI MUpPa W CIEeUU(UKYy METOJOB
[IO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SBJIEHUE, MPOLECC, CUCTEMA,
Hay4yHbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEJ0BaHUE, HAOIIOAECHUE,
U3MEpEeHue, OHKCIEPUMEHT U JApPYrux), YHHUBEpCalbHble YyueOHble JeHCTBUA (IIO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYSITUBHBIE), 00ecrieunBaonue GopMupoBanue (PyHKIMOHAILHOW IPaMOTHOCTH
M COLMAIBHOW KOMIETEHIMH OOy4YaromuXcs, CHOCOOHOCTh OOYYaroIMXCs HCIOJIB30BATh OCBOCHHBIC
MEXJAUCLUUIIIIMHAPHBIE, MMPOBO33PEHUECKHNE 3HAHUS W YHHMBEpcajbHble y4yeOHble JIEHCTBUS B
ITO3HABATEJIBHOU U COLIUAIIBHON MTPAKTHKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHMSI MPOrPaMMBbI CpPEeIHEro oOIIero oOpa3oBaHUS JIOJKHBI
OTpaxarb:

Ogi1aieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYIHPOBAThH U aKTYaIU3UPOBATh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIO0JIb30BAaTh MPU OCBOCHUHM 3HAHUU TNPUEMBI JIOTMUECKOTO MBIIIEHUS (aHanu3a, CUHTE3a,
CpaBHEHHUsI, Kilaccu(uKaluu, 006001IeHNs1), paCKpPbIBaTh CMbICIT OMOJIOTUYECKUX MOHSATUHN (BBIIEISITH MX
XapaKTepHble TPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTPEENATh NN ACITeIbHOCTH, 3ajlaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
pe3yAbTaThl AESITEIBHOCTH C IOCTaBJICHHBIMU LIETAMU;

UCIOJIb30BaTh OUOJIOTHYECKNE TIOHATHS 11 OObSICHEHUS (PAKTOB U SIBJICHUH KUBOW IIPUPOIBI;

CTPOUTH JIOTUYECKUE PACCY)KICHHUA (MHAYKTUBHBIE, IETYKTUBHBbIC, II0 aHAJIOIMM), BBISABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYMsS] B PpAcCCMaTPUBAEMBIX SBJIEHUAX, (OPMYIMPOBATh BBIBOABI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA JUIA IPEACTABJICHUS CYIIECTBEHHBIX CBs3ell U
OTHOLIEGHUH B H3y4yaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe I[POTUBOPEUYUH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH peIIEHUs MpoOJieMbl C Yy4ETOM aHajIM3a HMEIOIIMXCS MaTepHalbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLIEHUBATh COOTBETCTBHE PE3y/IbTAaTOB LEJIAM, OLIEHUBATh
PHUCKH MTOCIIEACTBUH 1EATEILHOCTH;

KOODAMHUPOBAaTb U  BBINOJNHATH paboOTy B  YCIOBUSAX pEAIbHOT0, BUPTYalIbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEILIEHUH XKU3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HABBIKAMH Y4EOHO-UCCIEOBATEIbCKOM M TMPOEKTHOW JEATENbHOCTH, HaBBIKAMHU
paspelieHus npobiaeM, CIoCOOHOCThIO U TOTOBHOCTBIO K CAaMOCTOSATEILHOMY IOMCKY METO/0B PEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB [T0O3HAHUS;

UCIOJIb30BAaTh  pa3iM4YHbIE BUABI JACATEIBHOCTH IO TIOJIYYEHHMIO HOBOIO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YUEOHBIX CUTYalUsX, B TOM YHUCIIE IPU CO3/IaHUU
Y4EOHBIX M COIIMATIbHBIX IPOEKTOB;

¢dbopMuUpOBaTh HAy4YHBIH THUI MBIIUICHUS, BJIaJeTh HAayYHOW TEPMHUHOJOTHEH, KIFOUYEBBIMU
MOHATUAMHU U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHOM JEATEIbHOCTU U HKU3HEHHBIX
CUTYaLUsIX;
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BBISBIIAITh NIPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJM3MpPOBATh 3a/ady, BBIJBUIaTh T'MIIOTE3Y €€
pElIeHNs, HAXOJUTh ApryMEHTHl ISl JOKAa3aTelIbCTBA CBOMX YTBEPKICHMM, 3ajaBaThb NapaMmeTpbl U
KPUTEPUHU PELLIECHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ€ PEUICHMs 3aJaud pe3ysbTaThl, KPUTHUYECKU OLIEHHWBATH MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh PUOOPETEHHBII OTIBIT;

OCYILIECTBJIATh II€JICHAIIPABJICHHBIM IOMCK IIEpEHOCa CPEeACTB U CHOCOOOB JAEHUCTBUA B
podeCcCHOHATBHYIO CPEY;

YMETb IEPEHOCUTD 3HAHUS B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbBIX MIPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIC WJIEH, NpeAiaraTh OPUTHHAIBHBIC TIOIXOABl M PEIICHUs, CTaBUTh MPOOIEMBI U
3aJ1au, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MHPOpMaAIUM (TeKcTe y4eOHOro mocoOus, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIIOBApSIX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WnuTepHere), aHanmu3upoBaTh MH()OPMALMIO PA3IUYHBIX BUAOB U (OpM MpeacTaBiICHUS, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(hopMyIHUPOBaTh 3aMPOCHl U IPUMEHSATH PA3IMYHbIE METO/IbI TIPH MTOUCKE B 0TOOpE OMOIOTHYECKOM
nHpopmanry, He0OX0AUMOM /1JIs1 BBITIOJTHEHUS Y4EOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCHOJb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKAaTHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3IMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (hOopMy IpelcTaBieHHUs] OMOJIOTHMYECKOW HH(opManuu
(cxembl, rpaduku, UarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

UCIOJIb30BaTh HAYYHBIN S3bIK B KaUu€CTBE CPEJICTBA MpHU paboTe ¢ OMOIOrMYecKol MHpOpMaLUei:
MIPUMEHATh XUMHUUYECKHE, (PU3HUECKIE M MaTeMaTHYECKUE 3HAKU W CUMBOJIBI, POpMyIbl, abOpeBUaTypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HaBbIKAMM DPACIO3HABaHUsA M 3allUThl MH(pOpMAIMM, MH(GOPMAIMOHHONH 0€30IacHOCTH
JMYHOCTH.

OgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) obmmenne:

OCYILIECTBIISATh KOMMYHHUKAIlMM BO BCeX c(epax >KM3HU, aKTUBHO y4acTBOBaTb B JAMAJOre WU
IUCKYCCUM IO CYHIECTBY OOCyKIaeMoM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATH CYKICHMS
OTHOCHTEJIHO BBIIIOJHEHUS NpeJlaraéMoi 3aJauu, YYUThIBaTh HHTEPEChl U COTJIACOBAHHOCTh MO3ULIMIH
JPYruX y4aCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIC CpPEACTBA OOLICHHs, MOHMMAaThb 3HAYEHUE COLMAJIBHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYallMi, yMeTb CMSAr4arh KOHQUIMKTBI M BECTH
IIEPEroBOPHI;

BJIAJIeTh Pa3IMYHBIMKM crioco0amu OOLIeHUS U B3aUMOJEHUCTBUSA, NMOHUMATh HaMEPEHHs JPYrux
JHo/ieH, MPOSIBIIATh YBRKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (opme GpopMyanpoBaTh
CBOM BO3PaKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOI TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAasI 1esSITeILHOCTD:

MOHMMAaTh U UCIOJIb30BaTh MPEUMYILECTBAa KOMaHIHOW ¥ MHAWBUIYaJIbHOUW paOOThI MPHU peleHUH
Ouosornyeckoi  mpoOneMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb TNPHUMEHEHHUs TPYNIOBBIX (QOpM
B3aMMO/ICHCTBUS ITPH pelIeHUH ydeOHOM 3a1auu;

BbIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHM ¢ Yy4€TOM OOIIMX MHTEPECOB H
BO3MOYHOCTEHN KaXI0TO YjeHa KOJUIEKTHBA;
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IIPUHUMATD LIEJIM COBMECTHOM AESTEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBAThH JEHCTBUS 1O €€
JOCTH)KCHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpeneisiTh pojaud ¢ Y4€TOM MHEHHUHW YYacTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M Ka)XJOI0 Y4YacTHHKA KOMaHJIbl B OOLIMI pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeniaraTb HOBBIE IIPOEKTHI, OLIEHHWBATh MJEU C TMO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTHUBHOE CTPATETMUECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

OgnajeHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camoopranu3anusi:

HCI0JIb30BAaTh OMOJOIMYECKUE 3HAHUS Ul BBISBICHUS MPOOJEM U MX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBHIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWM I€JIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOUX
JNEUCTBUAX M TMOCTYNKaXx IO OTHOLICHWIO K >KMBOW MPHUPOJE, CBOEMY 3J0POBBIO H 30POBBIO
OKPY)KaIOIHUX;

CaMOCTOSITENIBHO OCYILIECTBIISITh TI03HABATEIbHYIO JIESTEIIbHOCTD, BBISBIATH MPOOJIEMbl, CTAaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 334U B 00pa30BaTeIbHON JESTEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIaH pEHIeHHs] NpoOJieMbl € Y4ETOM MMEIOIIUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEINOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKOM IPYIUIIUU B Pa3HBIX 007aCTIAX 3HAHUM,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIJIETh HaBBIKAMH TIO3HABATENIbHOW pediekcuu Kak OCO3HaHMsI COBEpUIaeMbIX JEHCTBUN H
MBICIIUTEIBHBIX MPOIECCOB, MX PE3yAbTAaTOB UM OCHOBAHHM, HCHOJIb30BaTh MPUEMBI peduieKcuH s
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH IPYTOr0 YeIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynabTaTtel ocBoeHus mnporpaMmbl COO mo Ouosnornd Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue st yueOHoro npenmera «buonorus» HaydyHble 3HAHHSI, YMEHHUS U CIIOCOObI
NEUCTBUI 10 OCBOEHMIO, HMHTEPIpETalud U MpeoOpa3oBaHMIO 3HAHWM, BHJbI JEATEIBHOCTH IO
MOJIydeHHUI0 HOBOTO 3HAHWS M NPUMEHEHMIO 3HAHUM B Pa3IUYHBIX Y4EOHBIX CHUTYalUsAX, a TaKXKe B
peanbHBIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX ¢ OWojorueid. B mporpamme mpeaMeTHbIE pe3yabTaTbl
MPEJCTABIICHBI 110 T0/1aM 00y4eHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEGHHs yueOHOro mnpeamera «buomnorust»y 6 10 knacce ROIKHBI
OTpaxkarTb:
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c(OPMHPOBAHHOCTH 3HAHUH O MeCTe U POJIM OMOJIOTUH B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAaHMUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJAEC POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKphIBaTh COJACpKaHWE OWOJOTMYECKHX TEPMUHOB W TOHATHWA: JKU3Hb, KIIETKA,
opranusM, Meta0oiau3M (OOMEH BEUIeCTB W MpPEBpalleHHE JHEPruH), roMeocTa3 (caMoperynsuus),
YpOBHEBAsl OpraHu3allMsl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEAEHUE (PENpOayKLMsI), HACIEIACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHUE M3JIarath OMOJOTHYECKHE TeOpUH (KIETOYHAs, XpPOMOCOMHAsI, MyTallMOHHAs!, IEHTPAIbHAS
JoTMa MOJeKylIsapHou Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunoa) u yuenus (o
LEHTpPax MHOrooOpa3usi M MPOUCXOXKIEHHUS KyJIbTypHbIX pacreHuit H. W. BaBunosa), omnpenensts
IPaHULBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJAAMM HAay4yHOTO TO3HAHHS B OMOJIOTMU: HAOJIOACHHE W ONMCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB M SBJICHUHM, OpraHu3alus W TPOBEACHHE OHOJOTHYECKOr0 SKCIEPUMEHTA,
BBIJIBHDKEHHUE THIIOTE3bl, BBISIBIEHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BEIWYMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX PEe3YyJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATHI, TEOPUH U 3aKOHOB, YMEHME JeNlaTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU BHPYCOB, KIETOK MPOKAPUOT U BYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHa BELIECTB U
MpPEeBpALIEHUs] HHEPruM B KIETKe, (POTOCHHTE3a, IJJACTUYECKOTO U HSHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJI0JOTBOPEHMSI, PA3MHOKEHUS1, MHAUBUIyaIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHSTh MOJIydeHHbIE 3HaHUS JJIs OOBSICHEHHUS OMOJIOTMYECKHUX MPOILIECCOB U SBIECHUM,
JUIS TIPUHSTHS MIPAKTUUYECKUX PEHICHHI B MOBCETHEBHOM KM3HU C LEibl0 obecrieueHus: 0e30MmacHOCTH
CBOET0 3/I0pPOBbS M 3/I0POBbS OKPYKAIOIIUX JIOACH, COOJIOACHHS HOPM TpPaMOTHOTO IOBEJEHHUS B
OKpYXalolled TMPUPOJHOW cpele, TOHMMAaHWE HEOOXOJUMOCTH  HCIIOJB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOM OMOoJIOTMY U OMOTEXHOJOTHI AJISl PAllMOHAIBHOTO MPUPOOTIONb30BaHHUS;

YMEHHE peliaTh 3JeMEHTApHble MEHEeTUYECKUE 3a7adyd Ha MOHO- W AUTMOpPUIHOE CKpEIIMBAaHHE,
CIICTVIEHHOE HAacJelI0BaHUE, COCTAaBJIATh CXEMbl MOHOTMOPUIAHOTO CKpEIIMBAHMS JUIsl MpeAcKa3zaHus
HaCJIeOBaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOJHATH Jab0paTopHble U MpakTU4YeCKue padoThl, COONIONaTh MpaBuia Mmpu padote
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTUYECKHM OICHMBaThb M  HUHTEPHOPETUPOBATh HH(OpPMALMIO OHOJIOTHYECKOTO
COJIepKaHus, BKJIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUSA U3 PA3IMYHBIX UCTOYHHMKOB (CPEICTBA MacCOBOI
nH(pOpMalLlUY, HAy4YHO-TIOMYISPHBIE MaTepUalbl), STUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEJIO0BAHUN B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.

PACIIPEJAEJIEHUE YYEBHBIX YACOB 110 PA3JIEJIAM ITPOT'PAMMBbI
10 KJIACC

KoanuecTBo yacos
Ne
HanmeHnoBaHue pa3aesioB H TeM MPOrpaMMBbI IMpakTH4eckue
n/n Bcero | AyauropHas
padoThI
Harpy3ka

1 buonorus kak Hayka 2 1,5 0.5
2 JKuBble cucTeMbl M MX OpraHU3aLHs 1
3 XHUMHYECKHH COCTaB U CTPOEHUE KIETKU 8 7 1
4 Ku3HenearenbHOCTh KIETKH 6
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5 PasmHOXXEHME 1 MHAUBUAYaIbHOE PAa3BUTHE OPTraHU3MOB 5 4 1
6 HacnenctBeHHOCTh M MU3BMEHYHUBOCTH OPTAaHU3MOB 8 6,5 1.5
7 Cenekuust oprann3MoB. OCHOBBI OMOTEXHOIOTUN 3 3
8 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 30 4
TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O ITPEJIMETA
N KoanuyecTBo yacos
Ha3Banue TeMbl Oomas IIpakTHYeckue
n/n AynuTopHast
yueOHas padoThI
HarpysKa HArpy3Ka
1 buonorus B cucreme Hayk 1 1
Mero/bl IO3HAHUS KUBOH pupoabl. [IpakTndeckas padora Ne 1
2 «Vcronp30BaHNE PA3TMYHBIX METOJIOB MTPH U3yUCHUH 1 0,5 0.5
OMOJIOTMYECKUX 00BEKTOBY
3 Buonoruueckne cucTeMsl, MPOIECCH ¥ UX U3yUCHUE
XUMHUYECKUM cOoCcTaB KIETKU. Boga u MUHEpaIbHbIE COJIU
5 benku. Coctas u cTpoeHne OEITKOB
DepMeHTbl — OHosoruueckue karanauzaTopsl. JlabopaTopHas
6 pabora Ne 1 «/3yueHre KaTaIMTUIECKONW aKTUBHOCTH (pepMEHTOB 1 0,5 0.5
(Ha mpuMepe aMuIIa3bl UITK KaTanasbl)y
VraeBonsl. JInnuael 1 1
Hyxnennossie kucimoTel. ATO 1 1
Hcropus u MeTonb! n3ydeHus KieTku. Kiaerounas Teopust 1 1
10 Kierka xak 1enoctHas )KuBasi CHCTeMa 1 1
CrpoeHne dyKapuoTHIeCKOi KieTku. JlabopaTtopHas padora Ne 2
1 «M3y4eHne cTpoeHus KIETOK PacTeHUH, JKHBOTHBIX, TPHOOB H 1 05 05
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOMpEnaparax u ux ' '
OITCaHUE»
12 OOMeH BemecTB WA METadOoIN3M
13 dotocuHTEe3. XEMOCHHTE3
14 DHepreTuyeckuii o0OMeH
JKu3HeHHbBIN UK KIETKU. JleneHue KieTkn. Murtos.
15 Jlaboparopnas padorta Ne 3 «HaGmronerre MUTO3a B KIIETKaX 1 0,5 0.5
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax»
16 buocunTes Oenka. Peaknns MaTpuaHOrO CHHTE3A 1 1
17 Tpancnsiwmst — OnocuHTE3 Oenka 1 1
18 Hexnerounsie popMBI )KU3HH — BUPYCHI 1 1
19 DopMBI pa3MHOXKEHHUST OPTaHU3MOB 1 1
20 Meiio3 1 1
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTIONOTBOpEHHE.
21 JlaGoparopHas pabota Ne 4 «3ydeHne CTPOCHUS MOJOBBIX KIETOK 1 0,5 0.5
Ha TOTOBBIX MUKPOIpernapaTax»»
22 WNunuBuayainsHoe pa3BUTHE OPraHU3MOB
23 'eHeTnka — HayKka 0 HACIEACTBEHHOCTH U U3MEHUYNBOCTHU
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3aKOHOMEPHOCTH HACIIEIOBaHUS TPU3HAKOB. MOHOTHOpHIHOE

24 1 1
CKpelIMBaHue

o5 JurnbpuaHoe ckpenuBanye. 3aKOH HE3aBUCHMOTO HacIeJOBAaHUS 1 1
MPHU3HAKOB
CuernnieHHOE Hace0BaHue pru3HaKoB. JlabopaTopHas padota Ne 5

26 «M3yuenne pe3ynbTaToB MOHOTUOPUIHOTO M TUTHOPHIHOTO 1 0,5 0.5
CKpEeLIMBaHus y Ipo30( Ukl Ha TOTOBBIX MUKpOIIpenapaTax»

27 I'eneruka nona. HacienoBaHue mpu3HAKOB, CHEIUICHHBIX C ITOJIOM 1 1
N3menunBocth. HenacnencreeHHast n3MeHYMBOCTh. JlabopaTopHas

28 pabota Ne 6. M3yueHune MouUKalMOHHON H3MEHYMBOCTH, 1 0,5 0.5
IIOCTPOEHUE BaPUALIMOHHOTO Ps/1a U BAPUALIMOHHON KPUBOD)

29 Hacneacreennast nameHunBocTh. JlabopaTopHas padora Ne 7. 1 05 05
«AHanm3 MyTanui y 1po30Quisl Ha TOTOBBIX MUKPOIIPENapaTax» '

30 I'enervka yenoBeka 1 1

31 O606menue o Teme «HacnencTBeHHOCTh U NBMEHYHBOCTh 1 1
OpPraHU3MOB)

32 Cenexiys Kak HayKa U IIPOITecce

33 Metombl U TOCTHKEHHSI CEJIEKIIUN PACTEHUH 1 dKHUBOTHBIX

34 buorexHonorust Kak oTpacib NPOU3BOACTBA 1 1

OBUIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 34 30 4
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