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AHHOTanus K padoueii mporpamme

Pabouas mporpamMma cocTaBieHa ¢ ydeToMm paboueil MmporpamMMbl BOCIHMTAaHHSM B COOTBETCTBHU C
HOPMAaTUBHBIMH JJOKYMEHTAMU:

- @enepanbHBIM I'OCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CpPEIHEro 00I11ero oopa3oBaHus,
YTBEP>KIACHHOTO MpuKa3oM MuHuCTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012
Ne413 ¢ nzamenenusiMu U fonoHeHUsIME 0T 29 nexabpst 2014 r., 31 nexadps 2015 r., 29 urons 2017 ., 24
ceHTsops, 11 mexadbps 2020 1., 12 aBrycra 2022 1., 27 nexabps 2023 r);

- [Ipukazom MunucTepcTBa npoceemenus Poccuiickoit @eaepannu ot 18 mast 2023 Ne371 «O6
yTBEpKICHUH (eepaibHON 00pa30BaTeNbHON MPOTrPaMMBI CpeTHEro 00IIEro 00pa3oBaHus;

- OOpazoBarenbHOH IporpaMmMoii cperero oodiiero oopasoanus MBOY «Cpennss mikona No57y»;

- @enepanpHON pabodeit mporpaMMoil cpeaHero odIero oopa3zoBanus yueOHoro nmpeamera «buomorus
(6a30BbIit ypoBens) 1t 10-11 kinaccoB o6pazoBateibHBIX opranuzanuii. Ono0peHa pereHremM
(denepanbHOTO YUeOHO-METOANYECKOTO 00BEIMHEHNUS 110 001IeMy 00pa30BaHHIO, IPOTOKOI OT 29
ceHTsops 2022 1.

Ne 7/22.

MHNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke nmporpamMMsl 1o OHOJIOTUH TEOPETHUECKYIO OCHOBY JJIsl ONPEAETICHUS OAXO00B K
(hopMHpOBaHUIO colepXaHUsl ydeOHOro mpeamera «buomorus» CoOCTaBWIM: KOHLENTYyaJbHBIC
nonoxkeHuss PI'OC COO o B3auMOOOYCIOBIECHHOCTH IENeH, COAEp)KaHUs, Pe3yabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBHIMYCKHHKOB, IOJOXKEHUS 00 OOIIMX LEeNiX ¥ NpUHLIMIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero odmiero oopasoBanust B Poccuiickoit
Ddenepanyn, a TaKKe MOJOKEHUS O crieiupuKe OUoIoruy, e€ 3HaUCHUU B TIO3HAHUN JKUBOH MPHUPOIBI U
o0ecrieYeHnH CYIIeCTBOBAHMSI deoBeueckoro ooOmectBa. CorylacHO Ha3BaHHBIM  ITOJIOKEHHSM,
oTpe/iesieHbl OCHOBHBIE (PYHKIMH POTPaMMBbI 10 OHONOTHH | €€ CTPYKTYpa.

IIporpamma 1o Ouosiornu AaéT MNpeICTaBICHUE O IIeNAX, 00 oOIliel crpareruu OOYYCHHUS,
BOCIIUTAHUSI W Pa3BUTUSl OOydalOMIMXCA CpelcTBaMu ydeOHoro mpenmera «buosiorus», ompenenser
00s3aTeNIbHOE MPEJMETHOE COJNIEPKAHUE, €ro CTPYKTYPY, pAachpelielicHHe Mo pasjesiaM U TeMam,
PEKOMEHIIyEMYIO TIOCJICAOBATEIBbHOCTh M3YUCHHUSI YIeOHOr0 MaTepHana ¢ y4ETOM MEKNPEAMETHBIX H
BHYTPUIIPEJMETHBIX CBSI3E€H, JIOTHMKH 00pa30BaTelIbHOTO TMpOIecca, BO3PACTHBIX 0COOEHHOCTEH
00yJaromXcs.

B nporpamMme 1o OHOJOTMH TakXe YYUTHIBAIOTCS TPEeOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
MeTaIpeMEeTHBIM U TPEAMETHBIM pe3yibTaTaM 0OydeHHs! B ()OPMHPOBAHHH OCHOBHBIX BHUIOB y4eOHO-
MO3HABATEIBHOW JICATCIILHOCTH/yUYEeOHBIX JIEHCTBUM OOYYaroIMXCs TI0 OCBOCHHUIO  COJCPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHMSL.

B mporpamme mo Owmomormm (10-11 ximaccel, 0a30BBIii ypOBEHb) pEANM30BaH IPHHIIAI
MMPEEMCTBCHHOCTH B U3YUCHUU 6I/IOJ'IOI‘I/II/I, 6nar0aap$1 4yeMy B HeM MMpOCMAaTpUBACTCA HAIIPABJICHHOCTb Ha
pasBUTHE 3HAHHM, CBSI3AHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS, [IEHHOCTHBIX
OpHUCHTAIMH JIMYHOCTH, KOJOTMYECKOTO MBINUICHUS, TPEACTABICHHA O 370pOBOM 00pa3e KH3HU U
OcpeXHBIM OTHOIIEHWEM K OKpyKawomlei mnpupogHoii cpege. [lostoMy Hapsamy ¢ HU3ydeHHEM
00I111e0MOIOTHYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOSHHH JKUBBIX CHCTEM Pa3HOTO paHra U CyIIHOCTH
OCHOBHBIX TPOTEKAIONIMX B HHUX TIPOIECCOB B TNpOrpaMMmMe IO OWOJOTHH YJEICHO BHUMAaHHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHWW B IMOBCEIHEBHOW JKM3HU JUIA PELICHUS MPUKIAAHBIX 3a7ad, B TOM
yucie:  NpopMIAKTHKH  HACNEACTBEHHBIX  3a00JeBaHUIl  4eloBEeKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHHWSI JKOJOTMYECKH IelIeCOO0Pa3sHOro TMOBEJICHUST B  OKpYKarolieh
TIPUPOJTHON cpelie, aHAIN3a BIUSHUS XO3IHCTBEHHOMN JICSITEIBHOCTH YEIOBEKa HA COCTOSHUE MTPUPOIHBIX
Y UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHUE BHUMAHUS K IPUKIaJHON HapaBICHHOCTH y4eOHOro MpeaMeTa
«buosiorus» MPOJAUKTOBAHO HEOOXOJAUMOCTBIO OOECIIEYeHUsSI YCIOBUIM JUIsl pEIleHHs] OJHOW W3
aKTyalbHBIX 33J1a4 IIKOJHHOTO OHOJIOTHYECKOTO 00pa3oBaHus, KOTopas mpeanonaraet GopMUPOBaHKE Y
oOyyaromuxcsi CHOCOOHOCTH — aJanTHpPOBaThbcs K  M3MEHEHMSM JAMHAMHYHO  Pa3BHBAIOLIETOCS
COBPEMEHHOI'0 MHpa.

buonorus Ha ypoBHE CpeIHET0 00IIero 00pa3oBaHus 3aHUMaeT BakHOe MecTo. OHa oOecriednBaeT
¢dopmMupoBaHe y 0OydalomMXcs MPEACTAaBICHUI O HaydyHOW KapTWHE MHUpa, paciiupseT u o0olmaeT
3HaHUSI O JKMBOW MpHpoje, €€ OTIMYMTEIbHBIX NMPH3HAKaX — YPOBHEBOH OpraHM3aldd W 3BOJIIOLMNH,



co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKHUBOH TIPUPONBI, (OPMHUPOBaHUS (QYHKIIMOHAIHLHON
TPaMOTHOCTH, HAaBBIKOB 3/J0pPOBOTO W 0e30macHOT0 o0pa3a KU3HH, HKOJIOTHYECKOTO MBIIUICHHS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOM MPUPOJAE U YETOBEKY.

Bonbmoe 3HaueHne OMOIOTHS UMEET TaKkXKe ISl PEIICHHs BOCIIUTATEIbHBIX U Pa3BUBAIOLINX 3214
cpemHero oomero oOpa3oBaHMs, COLUANIM3ANKMK OOydaromuxcs. M3ydenue Ouojoruu oOecrednBaeT
yCIoBHUS A1 (POPMHUPOBAHUSA MHTEIUIEKTYaTbHBIX, KOMMYHHKAIIHOHHBIX W WH()OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKOHW KYNbTYPBI, CIIOCOOCTBYET MHTErpald OMOJOTMYECKUX 3HAHWH C NpEACTaBICHHSIMHU U3
JPYruX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DM3MKH, XUMHU U reorpaduu. Ha3BaHHBIE TOJOXKEHUS O
npeaHa3HaYeHnn ydeOHoro mpeamera «bromorns» cocTaBWIIM OCHOBY JJISl ONPENENIeHHs TOAXOMIOB K
0TOOPY U CTPYKTYPHUPOBAHUIO €0 COAEPIKaHUs, MPEACTaBIEHHOIO B IPOrpaMMe 1o OHOJIOTHH.

Ot0op coxepkanust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIMNA KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOydJaromuecs JOKHBI OCBOUTH
3HaHUSI U yMEHHs, 3HauuMble A (QopMupoBaHUs OOIIEH KyIbTyphl, ONpPEAEISIONINE aIeKBaTHOE
MIOBEJICHUE YEJIOBEKAa B OKpY’KalOIIeH NMPUPOTHON cpelie, BOCTpeOOBaHHBIE B IMOBCETHEBHOM XHU3HH U
NPaKTUIECKOW JesTenbHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHW 3aHUMAIOT AJIEMEHTHI COJICPIKAHMS,
KOTOPBIC CIIY’KaT OCHOBOH JuIsi (JOPMUPOBAHUS MPEACTABICHHI O COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTHUHE MUPA U IEHHOCTHBIX OPHEHTAIUAX JTMYHOCTH, CIIOCOOCTBYIONINX T'YMaHU3AIMH ONOJIOTHIECKOTO
obpazoBaHwsl.

CTpyKTypUpOBaHHE COJEpXKaHUsl yUeOHOro MaTepualia B MporpaMMe 1o GHOJIOTHH OCYIIECTBICHO
C Y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHWN 00 OTIIMYUTENHHBIX OCOOCHHOCTSIX JKMBOUM TPUPOJBI, O €&
YPOBHEBOW OpraHU3alliil W HBOIIONMU. B COOTBETCTBMU C 3THUM B CTPYKType Y4eOHOrO NpeaMmera
«buomnorusy BbIAETIEHBI CIEeIYyIOMNE coepKaTeNbHble TUHUN: «bruoorus kak Hayka. MeToap! HayqHOTo
no3HaHus», «KileTka kak Owonormveckas cucteMay, «OpraHm3M Kak OHOJOTHYECKas CHCTEMay,
«CucreMa U MHOTOOOpasne OPraHUYECKOTO MHpPa», «IBONIONHSA KHBOW MPUPOABD, «IKOCUCTEMBI U
MIPUCYILHE UM 3aKOHOMEPHOCTH.

Lens wusyueHuss ydeOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE — OBIAJICHHUE
00y4aroIMMICS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHATFHONW OpTaHU3AIMH KUBBIX CHCTEM Pa3HOTO paHra
1 puoOpeTeHrne YMEHUI HCIIONIb30BaTh 3T 3HAHUS NIl TPAMOTHBIX JISHCTBHI B OTHOIIIEHHH OOBEKTOB
YKUBOHW MPHUPOJIBI M PELICHHUS PAa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmxenne 1enu w3ydeHHs ydeOHoro mipenmera «bumomorms» Ha 0a30BOM  YpOBHE
obecreunBaeTcs peleHneM CIIeIYIOINX 3a1a:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbl 3HAHMH O OWOJOTMYECKMX TEOPHSAX, YUCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUIaX, CIYXKalUIMX OCHOBOH asi (JOPMHPOBaHUS TPEACTABICHUN O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAayJIHOTO MO3HAHWA, CTPOSHHWH, MHOT000pasud W
0COOEHHOCTSX KHMBBIX CUCTEM Pa3HOT'O YPOBHS OPraHM3aIMH, BBIIAIOMINXCA OTKPHITUSIX H COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH;

¢dopMupoBaHue y OOYyYalONIMXCS ITO3HABATENIbHBIX, WHTEIUIEKTYAIbHBIX ¥  TBOPYECKHX
CIOCOOHOCTEH B MIPOIECCE aHANM3a JAHHBIX O IMYTSIX Pa3BUTHA B OHMOJOTHH HAyYHBIX B3IIAIOB, UACH U
MOJIXOJI0B K HU3YYEHHUIO XKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aLIUY;

CTaHOBJIEHHE y OOyd4arommxcsi oO0mmeld KymbTyphl, (DYHKIIMOHAJIHHONW TPAMOTHOCTH, pPa3BHTHE
yMEHHI 00BSACHATH M OIEHUBATH SBJICHS OKPYIKAIOIIETO MUAPA KUBOW MPUPOIBI HA OCHOBAaHUY 3HAHUN U
OTIBITA, TOJyYEHHBIX MPH U3yYEHUN OUOJIOTHH;

¢dopMupoBaHe Y 00ydYalOmMXCd YMEHUH WILTIOCTPUPOBATH 3HAYCHHUE OMOJIOTMYECKUX 3HAHUU B
MPAaKTUYECKON JAESATEIIbHOCTH YEJIOBEKA, pa3BUTHM COBPEMEHHBIX MEIHWLHWHCKUX TEXHOJIOTHH H
arpoOHOTEXHOJIOTHil;

BOCIIUTaHUWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHMS YEJOBEKOM JKMBOM MPUPOABI,
HEOOXOJUMOCTH OEpeXHOro OTHONIEHWS K HeH, COONIONEHWS S3THYECKHMX HOPM MPH TPOBEACHHUU
OHMOJIOTHUECKUX UCCIIEIOBAHN;

OCO3HAHKE LICHHOCTH OMOJOTMYECKUX 3HAHUH JUIS TOBBIICHHS YPOBHS SKOJIOTHUECKON KYJIbTYPHL,
JUTsE (POPMHUPOBAHSI HAYYHOTO MUPOBO33PEHHS;

MPUMEHEHUE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B TIOBCEAHEBHON KH3HH Ui OLEHKHU
MOCJIECTBUN CBOEH MESATEIBHOCTU 1O OTHOIICHHIO K OKpYXKarolle cpeie, cOOCTBEHHOMY 370POBEIO,
000cHOBaHUE U COOMIOAEHIE Mep NPO(UIAKTUKY 3a00IEBaHNH.



B cucteme cpemnero obmrero oopazoBanms «brosorusy», n3ydyaeMas Ha 0a30BOM YPOBHE, SBIISETCS
00s13aTeNTbHBIM YUYEOHBIM MPEJIMETOM, BXOJISIIAM B COCTAB MPEAMETHOH 001acTi «EcTecTBEeHHO-HAYYHBIC
TPEIMETBI».

Jns m3ydenus Ouonorumn Ha 0a30BOM ypOBHE CpelHEro oOuiero o0pa3oBaHUsI OTBOAUTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmenmio), B 11 kmacce — 34 waca (1 gac B Henelno).

COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiornst kak Hayka.

buonorust kak Hayka. CBsi3p OHONOTMH C OONIECTBEHHBIMH, TEXHHYECKHMH U JIPyTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpriocodueit, STUKOH, 3CTETHKON 1 TpaBoM. Posib Gnonoruu B popMupoBaHuu
COBpPEMEHHON Hay4YHOH KapTHHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK.

Metonpl NO3HaHUS KUBOM mpupoabl (HAONIOJEHUE, 3KCIEPUMEHT, OIMCAHUE, H3MEpEHHE,
KJIacCU(HKAIIK, MOACIHMPOBAHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanuu:

IToptpersr: Y. dapsuH, I'. Mengens, H. K. Konbuos, . Yorcon u ®@. Kpuxk.

Tabmuiipl U cxeMbl: «MeTO/IbI TO3HAHKS YKUBOU ITPUPOIBD».

JlabopaTopHbIe H MpaKkTUYecKHe padoThI:

[Ipaktuueckas padoraNe 1. «Mcrnonb3oBaHue pa3aIMyHBIX METOJOB MPU U3YUYECHUH OMOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OpraHu3anms.

Kussle cucremsl (bnocucTeMbl) Kak MpeaMeT u3ydeHus Ouosnoruu. OTIHYHe >KUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOIbI.

CpoiicTBa OHoOcHCTEM W UX pa3zHooOpa3ue. YPOBHH OpraHu3alii OMOCUCTEM: MOJCKYISIPHBIH,

KJIETOYHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MOMYJISIUUOHHO-BUIOBOM, 3KOCHCTEMHBII
(buoreoneHoTHYeCcKHit), OOCHEPHBI.
JdemoHcTpanuu:

Tabnuie! u cxembl: «OCHOBHBIEC IPU3HAKH KU3HI», «YPOBHHU OPraHU3ALIH )KUBOU IPUPOABI.

Oo6opynoBanue: Mojenb monekynbl JJHK.

Tema 3. XuMu4ecKnii cOCTaB U CTPOEHUE KJIETKH.

XHUMHMYECKUM COCTaB KJIETKH. XUMHYECKHUE 3JIEMEHTBI: MaKPO3JIEMEHTBI, MUKPO3JIEMEHThI. Bona n
MHUHEpaJbHbIE BELIECTBA.

OyHKIMH BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loaepxanrue ocMOTHYECKOro OanaHca.

benku. CocraB u crpoeHne OEIKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezameHuMmble u
3aMEHHMbIE AMHHOKHCIOTHl. AMHHOKUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OCJIKOBOWH MOJIEKYJIBI
(nepBUYHas, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAs CTPYKTypa). XUMHYECKHE CBOWCTBA OENKOB.
buonornueckue GpyHKuu OEIKOB.

®DepMeHTHI — Oronornueckue karanuzatopsl. CtpoeHne pepMeHTa: akTUBHBIA HEHTP, CyOcTpaTHas
cneun¢uanocts. Kodepmentsl. Buramunsl. OTnnans GepMEeHTOB OT HEOPIaHUYECKUX KaTalu3aTOPOB.

YrneBoapl: MOHOcaxapuabl (TJIIOKO3a, pubO03a M JAe30KCHMpub03a), Iucaxapuiabl (caxaposa,
JIAKTO3a) U MoNMcaxapuabl (Kpaxmal, TITUKOTeH, 1IeJUT0103a). buonorndeckne QyHKIMH YTIIEBOIOB.

Jlumuner:  Tpurnunepuasl, docdomumuasl, crepounsl. [unpoduasHO-THAPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YITICBOAOB, OEJIKOB M JIMIUAOB KaK HCTOYHHKOB
SHEPTUH.

Hyxnennoseie kucnorel: JHK u PHK. Hykneotuasl — MOHOMEpHl HYKJIEHHOBBIX KHCIIOT.
Crpoenne u pynkmuu JJHK. Ctpoenne n ¢pynxmmm PHK. Bugst PHK. AT®: ctpoerne u pyHKIHN.

Hutomnorus — Hayka o kierke. KierouHas Teopust — mpuMep B3auMOACUCTBHS e U (HAaKTOB B
Hay4YHOM IO3HAHHUU. MeTo/Ibl U3YUeHHUS KIIETKH.

Knerka kak nenoctHas jkuBas cuctema. OOIIuMe NPU3HAKK KIETOK: 3aMKHyTas HapysKHas
memOpana, moneky:isl JJHK kak reHetndeckuii anmapar, cuctemMa CHHTe3a Oelika.



Tumel  KJIEeTOK:  dyKapuoTHdeckas M Ipokapuoruueckas. OCOOEHHOCTH  CTPOEHMS
MPOKApPHOTHICCKON KiIeTKu. Kierounas crenka Oaktepuil. CTpoeHHE 3YKApUOTHYCCKOW KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENFHOMN, )KUBOTHOM U TPHOHOHN KIICTKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KICTOYHAs CTEHKA, TJIMKOKAJIUKC, WX (YHKLIWU.
[TnasmaTtrueckas meMmOpaHna, e€ cBoiicTBa u ¢yHkiuH. [{uromnasma u eé opranonasl. OqHOMEMOpPaHHBIC
opranounp! kierku: OIIC, ammapar I'onbmku, auzocoMsel. [loyaBTOHOMHBIE OpraHOMIbl KIIETKU:
MUTOXOHIpPUH, TIacTuabl. [Iponcxoxaenne MUTOXOHApUI U TutacTud. Buner nnactun. HememOpanHbie
OpraHouJIbl KJETKH: PUOOCOMBI, KJICTOYHBIA IIEHTpP, ICHTPHOIHU, PECHHYKH, XIyTHKH. DyHKIUH
OpPTraHoOWAOB KJIETKH. BrimroueHus.

Anpo — perymaropHelii neHTp kieTkd. CTpoeHue szapa: siiepHas 000J0YKa, KapHOILIa3Ma,
XPOMATHH, SIAPBIIIKO. X POMOCOMBI.

TpaHCTIOPT BemIECTB B KIETKE.

JeMoHCcTpanmu:

Iloptpetsr: A. JleBenryk, P. I'yk, T. [llBann, M. IlIneiigen, P. Bupxos, . Yotcon, ®@. Kpuk, M.
Vunkunc, P. ®paunkiun, K. M. bap.

Huarpammsbl: «PacnipesieieHne XMMHUYECKHX 3JIEMEHTOB B HEXHBOW mpupone», «Pacnpenenenue
XUMUAYECKHX JIEMEHTOB B )KMBOH MPUPOAL».

Tabnuier u cxembl: «[lepronnveckas TabnuIa XUMHUECKUX DIIEMEHTOBY», «CTPOCHHUE MOJIEKYIIBI
BOIbl», «buocuHTe3 Oenkay, «CtpoeHune Moiekynsl Oenka», «Ctpoenue (depmeHta», «HykinenHoBbIE
kucnotel. JJHK», «Crpoenne monekynsl ATd», «CtpoeHne sykapuoTHYeCKOW KIETKH», «CTpoeHue
JKUBOTHOH KJIETKn», «CTpOeHHE pacTUTEeNbHON KiIeTKn», «CTpoeHHe NPOKapHOTHYECKOH KIETKHY,
«Ctpoenue sapa KIeTKI», « YTIEBOAbI, «JIUmuas».

ObopynoBaHue: CBETOBOH MUKPOCKOI, 000pyI0BaHHUE [T IPOBEACHUS HAOIIOCHNH, N3MEPEHUIl,
9KCIEPUMEHTOB, MUKPOIIpENapaTsl paCTUTEIbHbIX, )KUBOTHBIX U OaKTEepHAIbHBIX KIETOK.

JlaGopaTopHble U IPAKTHYECKUE PA0OTHI:

Jlaboparophas paborta Ne 1. «/3ydeHne KaTaqUTHYECKON aKTHBHOCTH (HEPMEHTOB (Ha MpuUMepe
aMuJIa3bl WK KaTanasbl)».

JlaboparopHast pabota Ne 2. «3y4ueHne CTpoeHHS KIETOK PACTEHUI, )KHBOTHBIX U OaKTEpPHil MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax v UX OMHCaHUE).

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WU MeTaboIm3M. AcCCUMWIIIMSA (IIAaCTUISCKUN OOMEH) W JUCCHUMUIISIINS
(oHepreTuueckuii 0OMeH) — ABE CTOPOHBI €AMHOTO Tpolecca MeTadonu3Ma. Pojb 3aKOHOB COXpaHEHUsI
BEIICCTB M DHEPTUH B TOHUMAaHUH METa00IM3MA.

Tunsl oOMeHa BemecTB: aBTOTPOHBINA U TeTepoTpodHbIH. Poiib pepMeHTOB B 0OMEHE BEIIeCTB U
MIPEBpAILICHUN SHEPTUHU B KIIETKE.

®otocunres. CBetoBas u TeMHoBas (asbl porocunTesa. Peakimu gortocunresa. IpdekTnBHOCTD
¢dotocunTe3a. 3HaueHne (GpoToCHHTE3a JUIA JKU3HA Ha 3emMiie. Biusaue ycioBuil cpensl Ha (OTOCHHTE3 U
CHIO0COOBI TIOBBILIEHUS €I0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUII.

XeMocuHTEe3. XEeMOCHHTE3UPYIOIIHE OaKTepru. 3HAaUEHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3emuie.

OHepreTnueckuii oOMEH B KIETKe. PaciierieHue BEIecTB, BBIACICHHWE U aKKyMYJIMPOBaHHE
SHEPruy B KJIETKEe. DTallbl SHepreTuueckoro oomena. Inmkonns. bpoxxenue u ero Buusl. Kuciopognoe
OKHCIICHHE, WJIN KJeTouHoe JbixaHue. OxuciaurensHoe QocdopunupoBanne. OPPEeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peaknun matpuunoro cuaTe3a. I'eHermueckas mHpopmarmsa u JJHK. Peamuzanus reneTmaeckoit
MHpOpMaLUK B KJIeTKe. ['eHeTnuecknuil Koa U ero cBoictBa. TpaHckpunuus — MaTpuuneiid cuate3 PHK.
Tpancnsuus — OuocuHTe3 Oenka. DTambl TpaHcasinuu. KogupoBanne amMuHOKHCIOT. Ponbs pubocom B
O6mocuHTe3e OenKa.

Hexknerounsie ¢dopmbl xu3Hu — BHpYCHL. Mcropus oTkpeiTHs BupycoB (/. . MBaHOBCKWMIA).
Oco0eHHOCTH CTPOCHHUS U KU3HEHHOTO IIUKIIa BUPYCcoB. bakrepnodaru. bonesnu pacteHui, >)KUBOTHBIX U
4eNoBeKa, BhI3bIBaeMbIe BHpycamu. Bupyc ummynoaedunura genoseka (BUY) — Bo3oymurens CITN/1a.
OOpaTHasi TpaHCKpWIILIMS, peBepTaza W uHTerpasza. [IpoduiakTika pacmpoCTpaHEHHs] BHPYCHBIX
3a00JIeBaHUH.

JeMoHCcTpanuu:

IToptpetsr: H. K. Konbros, 1. U. Banosckwit, K. A. Tumupszes.



Tabmumbr m cxembl: «Twmbl mUTaHusIY, «MeTtabomm3m», «MUTOXOHAPHUM», «IHEPTETHISCKUI
o0Meny, «Xnoportact», «Porocunres», «Ctpoerune JJHK», «CtpoeHre U QyHKIMOHUPOBAHUE IeHAY,
«Cunte3 Oenka», «['eneTnueckuii kom», «Bupyce», «bakrepunodaru», «CTpoeHnEe W KU3HEHHBIN THUKI
Bupyca CIIW/]a, 6axteprodaray, «Permmukamus JHK».

O6opynoBanue: Moaenu-anumkauu «Y aoeane JIHK u Tpanckpumims», «brnocunTes Oemkay,
«CTtpoeHne KIIeTKu», Monens cTpykTypsl JJHK.

Tema 5. Pa3mHoxkeHHe H MHANBHAYAJTbHOE PA3BUTHE OPraHM3MOB.

Kietounsiii UK, WX )KU3HEHHBINA UK KIeTKU. HTepdasa u MmuTo3. IIporieccsl, mpoTekaroniie
B uHTepdase. Pemukaius — peakius marpuuHoro cudre3a JJHK. Ctpoenne xpoMocoM. XpOMOCOMHBIN
Ha0Op — KapuoTHUIl. JUMIONAHBINA U TaIUIONIHBIA XPOMOCOMHBIE HAOOpBl. Xpomatuabl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U NHANBHUIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muro3. Cragum murtosa. I[Iporiecchl, MpouCXOAAIIHe Ha Pa3HBIX CTaIHIX
MUTO3a. bronorndyeckuii cMplc MUTO3a.

[Iporpammupyemast TuOeb KISTKH — allONTO3.

®opMBl pa3MHOXKEHHSI OpraHH3MOB: Oecrojioe W ToJoBoe. Buapl Oecrosoro pa3MHOMKEHUS:
JIleJIeHHe HaJBOE, IIOYKOBaHME OJHO- M MHOTOKIJIETOYHBIX, CIIOpOOOpa3oBaHUE, BETeTaTUBHOE
pa3MHokeHue. VIcKyCCTBEHHOE KIIOHMPOBAHWE OPIaHU3MOB, €T0 3HAYEHHE I CEJIEKIHH.

[MonoBoe pa3MHOKEHHE, €0 OTINYHS OT OECIIONIOTO.

Metio3. Ctaauu meitosa. [Iporiecchl, Ipoucxoasaiue Ha cTagusix Meiosa. [loBeaeHne XxpoMocoM B
Meroze. Kpoccunrosep. buonornueckuii CMbICHI U 3HaYE€HUE MEH03a.

l'ametorenes — mpomecc 0Opa3oOBaHUS TOJIOBBIX KIETOK Yy HBOTHBIX. lloJOBEIE >Kenesbl:
CEMEHHUKH ¥ ssmIHUKH. OOpa30oBaHUe U Pa3BUTHE MOJIOBBIX KJIIETOK — raMeT (CTIepMaTO30u I, SUIICKICTKA)
— cnepMatoreHe3 u oBoreHe3. (COOEHHOCTHM CTPOCHHUsS SUIEKIETOK W CHepMaTO30HUIIOB.
OmnonotBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpPUOHAILHOE pa3BUTHE (AMOpHOTEHE3). DTarlbl
3M6pI/IOHaIH)HOFO Pa3sBUTUA Yy MO3BOHOYHBIX JKHWBOTHBIX! I[pO6IICHI/Ie, racTpyjianusa, OpraHOTrCHES.
[TocTomOproHansHOEe  pa3zBuTHe. THIBI  TOCTAMOPHOHANBHOTO  PAa3BUTHS: TPSAMOE, HEMPsIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3EIBATH BPOXKIEHHBIC
YpOJACTBa.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHH, CTalluu
pa3BUTHSL.

JdemoncTpanum:

Tabmupelr u cxembl: «DoOpMBI pa3MHOXKEHHSI OPTaHU3MOBY», «J[BoliHOE OIIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXXEHHE pacTeHHi», «J/lenmeHne KIeTKu OakTepuiiy,
«CTpoeHue TONOBBIX KIETOK», «CTpoeHue XpomMocoMbly, «Kmerounsiii mukimy, «Permkarus JTHK»,
«Muro3sy, «Meio3y», «IIpsiMoe 1 Henpsimoe pa3BUTHE», «]'aMeTOreHe3 y MICKOIUTAIOLNIUX U YEJIOBEKAY,
«OCHOBHBIE CTaIMN OHTOTEHE3a.

OGopynoBaHre:  MHKpPOCKOI,  MHKpompemnapaTsl  «CrepMaTo30uasl  MIIEKOTHTAIOIIETOY,
«itnexnerka MiexonuTaromero», «KapnokuHe3 B KIeTKax KOpelIKa JIyKa», MarHUTHas MOJIENb-
amminkanus «Jlenenue kineTkm», Moaens JJHK, Mogens Merada3Hoit XpoOMOCOMEL.

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HabmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

Jlaboparopnast pabora Ne 4. «UM3ydeHme cCTpoeHHS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHN3MOB.

IIpenmer u 3amaun reHeTHKH. VcTOpusl pa3BUTHS T'€HETHKH. POIb ITUTOJIOTHH B SMOPHUOIIOTHH B
CTaHOBJICHHH TEHETHKH. BKiIa] poCCHICKMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHUKH. MeTomsl
TeHeTUKH  (THOPUIONOTUYECKUH, LUTOrCHETHYECKUH, MOJICKYIsipHO-TeHeTHnYeckuii). (OCHOBHBIC
TeHeTHYeCKHUe MOHATHsL. | eHeTHaeckass CHMBOJIMKA, FCIIONIb3yeMas B CXeMaX CKPeIUBaHMUH.

3aKOHOMEpPHOCTH HAaCJeIOBaHMs NPU3HAKOB, ycTaHOBIeHHbIe [. Menmenem. MorHoruOpHuIHOE
CKpelIrBaHue. 3aKOH eJUHO00pa3usi THOpuAOB nepBoro mokojeHus. [IpaBuno nomMuHMpoBaHMs. 3aKOH
paciierienus nmpusHakos. ['nnores3a ynctoTs! raMert. [loHOEe M HENMOTHOE JOMUHUPOBAHHUE.



JurnbpuaHoe ckpemmBanue. 3aKOH HE3aBHUCHMOTO HACJIeIOBaHMS MPU3HAKOB. [luTorenernaeckre
OCHOBBI  JUTHOPHIHOTO  CKpeImuBaHWsA.  AHamusupyiolee  ckpemuBanue.  lcmonp3oBanne
AHAM3HUPYIOIIETO CKPEIUBAHS JJIsl ONPECIICHUS] TEHOTUIIa OCOOH.

CueruieHHOe HacieqoBaHue npusHakoB. Pabora T. Moprana mo CIEIJICHHOMY HACJIEIOBaHUIO
reHoB. Hapytienue cuierienns TeHOB B pe3ysIbTaTe KPOCCHHTOBEpPa.

XpOMOCOMHas TEOPHS HACIIECTBEHHOCTH. | €HETHUECKUE KapThI.

TI'enetuka moma. XpoMOCOMHOE OIpeAeNieHHe IModa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
T'omorameTHBIC U TE€TEpOTaMETHEIE OpraHm3Mbl. HacienoBanme MpU3HAKOB, CIETHICHHBIX C TIOJIOM.

M3meHunBOCTh. BHIBI M3MEHYMBOCTH: HEHACTCACTBCHHAS W HACJCACTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHOU HM3MEHUYHUBOCTH. XapakTepucTuka MO IU(UKAITMOHHOM W3MEHYHBOCTH.
BapuanuonHslii psnq W BapuanuoHHas kpuBas. Hopma peakumn mnpusHaka. KonudecTBeHHblE U
KaueCTBCHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONH H3MEHUHUBOCTH.

HacnencTeenHast, Wiy reHOTUITMYECKAst, N3MEHYNBOCTh. KoMOMHATHBHAS N3MEHYMBOCTE. Meiio3 u
MOJIOBOM TpOIeCC — OCHOBA KOMOWHATHUBHOW WM3MEHYMBOCTH. MyTalMOHHAsT W3MEHYHBOCTb.
Knaccudukaiuss MyTaiuii: TeHHbIC, XPOMOCOMHBIC, T'€HOMHBIC. YacToTa M MNPHUYMHBI MYyTallWH.
MyrarenHble (akTopbl. 3aKOH TOMOJOTHYECKHX pSJIOB B HacjeICTBeHHOW wu3MmeHunBoctd H. W.
Basuosa.

BresnepHas HaciaeICTBEHHOCTh U N3MEHUYHUBOCTD.

I'enetuka 4yenmomeka. Kapuorunm dyenmoBeka. OCHOBHBIE METOABl TE€HETUKM  YeJIOBEKa:
TeHEAIOTUYECKHiA, OJM3HEIOBhIH, ITUTOr€HETUYECKUN, OMOXUMUYECKHN, MOJIEKYISIPHO-TeHETUIECKHUI.
CoBpeMeHHOE Ompe/ielieHrne TEHOTHIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAaHWE, TCHOTHIIMPOBAaHWE, B TOM
guciie ¢ nomomneto [T1[P-ananu3a. HaciiencteeHHblie 3a00I€BaHUs YSIOBEKA: TCHHBIC 00JIe3HU, O0JIC3HHU C
HACJICJICTBEHHON MPEeIpacloIOoKEeHHOCThIO0, XPOMOCOMHBIE Oone3Hn. CoMaTWdecKue M TeHepaTHBHBIC
myTtanuu. CTBoNOBBIE KieTKH. [IpHHIMIBI 3m0poBOro 00pa3a >KM3HH, AWATHOCTHUKH, MPOPUIAKTHKHA U
JieUeHHs TeHETHYECKUX Oosie3Hel. MeauKo-TeHeTHUECKOe KOHCYIbTHPOBaHUE. 3HAYCHUE METUIIMHCKON
TECHETHKH B MIPEIOTBPAIICHUY U JICUCHUU M'EHETHUYSCKUX 3a00JIeBaHUH UeIOBeKa.

JdemoHcTpanum:

Ioptpetsr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-PecoBckuii,
H. U. BaBunos.

Tabmurel u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE W €0 IUTOTEHETHYECKass OCHOBaY», «3aKOH
paciieruieHdss W €ro IIMTOTeHeTHYecKas OCHOBa», «3aKoH YHCTOTHI rameTr», «JurnbpumaHoe
ckpelnuBanuey, «Lluronornyeckue OCHOBBI JUTHOPUIHOTO CKpEIUBaHU), «Meio3y, «B3aumoeiicTBre
aJUIeNIbHBIX TEHOBY», «[ €HeTHuYecKue KapThl pPacTCHHUM, >XUBOTHBIX WM 4YeloBekay, «l'eHeTuka moinay,
«3aKOHOMEPHOCTH HAaCJIEIOBaHMA, CIETUIEHHOTO C TOJoM», «KapnoTwibl demoBeka W >KHBOTHBIXY,
«Bunpl m3MmeHunBOCTHY, «MonudukanMoHHas W3MEHYMBOCThHY», «HacnemoBanue pesyc-akrTopay,
«["enetuka rpynn KpoBu», «MyTallMOHHAs U3MEHYHUBOCTbY.

O6opynoBanue:  Mojenu-amumakanum — «MoHoOrHOpHIHOE — cKkpemuBaHue»,  «HemomHoe
MOMHHUpOBaHWeY», «JlurnOpugHoe ckpemmuBaHue», «llepekpéct xpomocom», MHKPOCKON U
Mukpornpenapat «Jlpo3oduiay (HopMa, MyTanuu (GopMbl KPBUILEB U OKpPacKu Tela), repOapuii «[ opox
ITIOCEBHOI».

JlabopaTopHble M MpaKTUYeCKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTMOPHIHOTO W AWTHOPHUAHOTO
CKpEIUBaHUs Y APO30(IIbI HA TOTOBBIX MUKPOIPEIIapaTax.

Jlaboparopnast pabora Ne 6. «l3yueHume MOAM(PHUKAITMOHHOW W3MEHUYMBOCTH, ITOCTPOCHHE
BapUAIMOHHOTO PsiJIa ¥ BAPUAIIMOHHOW KPUBOID».

Jlaboparophas padota Ne 7. «AHanu3 MyTanui y Apo30¢ Uikl Ha TOTOBBIX MUKPOIIPErapaTax.

IIpakTtraeckas padora Ne 2. «CocTaBlieHHE U aHAIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuus opranusMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TMPOIECC. 3apOXKJICHUE CEIEeKIUU U AoMecTukanus. Yuenue H. .
BaBmimoBa o0 T1eHTpax TPOWUCXOXACHWS W MHOTOOOpas3wsl KyJIbTypHBIX pacTeHuil. LleHTpsI
MIPOUCXOXKIEHHUS TOMAITHUX KUBOTHBIX. COPT, IOpPOJIa, IIITaMM.

CoBpeMEHHBIC METOJIbI CEJICKIIMUA. MacCOBBI ¥ WHAMBHUIYAJIBHBIA OTOOPHI B CEJICKIIMU PACTCHUN
u KUBOTHBIX. OlleHKa 3KCTepbepa. biIM3KOpoACTBEHHOE CKpENIMBaHWE — WHOPWUAWMHT. UucTas JHHUS.
CkpemBaHue YHCTHIX JTWUHUHA. l'ereposuc, wminm rubpunHas cwia. HepoicTBeHHOe CKpemnBaHue —



aytopuauar. OtmanéHHas TuOpuam3anus u e€ ycmexw. VICKyCCTBEHHBIM MyTareHe3 M IOJYYCHHE
MOJIUIIONI0B. JIOCTHKEHUS CEJIEKIIUN PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHomornss kak OTpacib INPOW3BOACTBA. I'€HHas WHXKEHepua. OTamnbl CO3JaHUsA
pexomOunanTaoit JJHK u tpancrennsix opranm3moB. Knerounas wmxenepus. KierouHble KyJbTYpHI.
MukpokJioHaIBEHOE pa3MHOKEHHE pacTeHuil. Knonupopanue BBICOKOTIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. JKOJOTHMYECKHEe W dTHdeckue mpodiembl. MO — reneTmuecku
MOJU(PHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. . Basunos, U. B. Muuypus, I'. /[. Kapneuenko, M. ®@. IBaHOB.

Tabmuupl u cxemsl: kKapTa «LIeHTpbI IPOUCXOXKAEHHUS U MHOI000pa3us KyJIbTYpPHBIX PacTEHHID»,
«ITopoapl momamHUX >KHBOTHBIX», «CopTa KyIbTYpPHBIX pacTeHuil», «OtnanéHHas THOpUIU3AIUIY,
«Pabotel akagemuka M. @. UsanoBa», «llomumaongus», «OO0BEKTHI OHOTEXHOIOTUNY, «KIeTOUYHBIE
KyJIbTYpBl U KIIOHHPOBaHKEY, «KOHCTpyHpoBaHNE U IEPEHOC FEHOB, XPOMOCOM).

ObopynoBanue: MyJISDKH IUIOI0B M KOPHEIUIOAOB AUKHUX (OPM U KYJIBTYPHBIX COPTOB PacTCHUI,
repbapuii «CenbCKOXO035HCTBEHHBIC PACTECHUSD).

JlaGopaTopHble U IPAKTHYECKUE PA0OTHI:

OKCKypcusi«OCHOBHBIE METONBI W JIOCTKEHHSI CEJIEKIIMA pPAaCcTeHWd W IKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (hepMy, COPTOHCIIBITATEIbHBIN YYaCTOK, B TCIIMYHOE XO3IHCTBO,
n1ab0paTopuIo arpOyHUBEPCUTETA WIIA HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOHOHHASA OHOJIOTHS.

[IpennocsuIKd BO3HUKHOBEHMSI 3BOJIOLMOHHON TEOpPHUH. DBOJIOLMOHHAS TEOpus U €€ MECTO B
Ouosiorun. BiysHue 3BOIIOLIMOHHON TEOPUU HA PAa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CeuzerensctBa 3BosonuM. [laneoHTosornyeckue: MOCIENOBATENbHOCTh IOSIBICHUS BUIOB B
MaJICOHTOJIOTMYECKO JIeToNHCH, iepexoaHbie popMbl. broreorpaduueckue: cxoacTBo u pasnuuue GayH
1 (QJIOp MATEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHEe: CXOACTBA M pPa3iIW4usi SMOPHOHOB pAa3sHbIX BHJOB ITIO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYJUMEHTAPHBIE OPraHbl, aTaBU3MBI.
MonexkynsipHO-OHOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH M OCHOBHBIX
MeTaboINYeCKUX MyTel y BCEX OPraHn3MOB.

OomroronHas teopusi Y. lapeuna. IIpeamnochiikd BO3HMKHOBEHHS JapBHHHM3MA. J[BIDKyIIne
CHJIBI 3BOJIIOLMH BUAOB 10 JlapBUHY (M30BITOUHOE pa3MHOKEHHWE NPU OTPAHUYEHHOCTH DPECYPCOB,
HeonpezenéHHas H3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHNE, ECTECTBEHHBIH 0TOOD).

Cunretnueckas Teopus 3Bononnu (CTI) 1 e€ 0OCHOBHBIE MMOJIOKEHUSI.

Muxkposomonns. [omynsanus kak eAMHALA BUAA U 3BOIIOLHH.

HBwkyne cunbl  (pakTopsl) 3BONIOLMH BHIOB B Hpupone. MyTalMOHHBI THpouecc H
KOMOWHATHBHASI N3MEHUUBOCTh. [lomynsaiuonnbie BOHBI 1 Apeiid renos. M3onsaims U Murpanms.

EctecTBenHsIi 0TO0p — Hanpapsomui GpakTop 3Bomonur. GOpMBI €CTECTBEHHOTO 0TOODA.

[IprcnocoOneHHOCTs OPraHU3MOB Kak pe3yibTaT 3Boitonuu. l[Ipumepsl mnpucnocobieHuit y
Opranu3zmMoB. ApoMopQ 036l ¥ UIHOAANITAIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHBlE (QopMBI  BHII00Opa30BaHUS:
reorpaguyeckoe, 3K0JI0rHYECKOe.

MakposBomoniusi.  DopMmbl  dBONIONMH:  QUIETHYECKAs, JWBEPreHTHAs, KOHBEPreHTHas,
napamienbHas. HeoOpaTuMocTh SBOIIOIHY.

IIponcxoxneHne OT HeCHEUUAIN3UPOBAHHBIX MNpenkoB. IIporpeccupytomas crenuanu3arnysl.
AnanTuBHAA paguanus.

JdemMoHcTpanum:

optpetst: K. JIunneis, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, .
Miromnep, A. H. CeBepuos.

Tabmuuel u cxembl: «Pa3BuTHe OpraHM4eckoro Mupa Ha 3emie», «3apOJIbIIIN TMO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0opbOBI 3a cyliecTBOBaHWE», «EcTecTBeHHBI O0TOOPY,
«MHoroo0pasue copToB  pacTteHuit», «MHoroodbpasue mnopon  KHUBOTHBIX», «llomymauuwm»,
«MyTanloHHasT HW3MEHYHBOCTE», «ApoMopdo3sl», «nnoamanrammm», «OOmas mereHeparus,



«/Ipmwkymme cuiasl 3Bojonmmy, «KapTta-cxema mapmipyra mytemectBus Y. Jlapsuna», «bopnba 3a
cymecrBoBanue», «llpucnocobieHHOCTh  opraHusmoBy», «l'eorpaduueckoe BUA0OOpa3OBaHUEY,
«DKOJIOrn4ecKoe BUI000pa30BaHuE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3lIWYHBIMU THUIIAMH OKPACKH, HA0OD MJIOZ0B U CEMSIH,
KoJuteKkims «[IpuMepsl 3alUTHBIX NMPUCTIOCOONIEHHUH y KUBOTHBIX», MoJelb «OCHOBHBIC HAIPaBICHUSI
IBOMIOLUMY, 00BEMHA MoJieTb «CTpOEHHNE TOJIOBHOTO MO3Ta IT03BOHOYHBIX).

Buoreorpadpuueckas kapra mupa, KomieKuus «PopMbl COXpPaHHOCTH MCKOMAEMBIX XHBOTHBIX H
pacteHui», Moxaenp amumkanua —«llepekpéct xpoMocom», BIaxHbIE THpenapaTel  «Pa3zButHe
HaceKoMoro», «Pa3BuThe NSATYIIKW», MEKporipenapar «J/Ipozoduna» (Hopma, MyTanuu GOpMbI KPBUTLEB
Y OKPAcKH Tena).

JlabopaTopHbIe H MpaKkTUYecKue padoThI:

Jlaboparophas padota Ne 1. «CpaBHEHHE BUIOB 10 MOP(OIOTHUECCKOMY KPHUTEPHION.

JlaGoparopHast padota Ne 2. «OnucaHue NpUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JIOHayT-IHBIe MMPEACTaBJICHUA O 3apOXKIACHUMN KU3HU. HaquHe THUITOTE3bI BOBHUKHOBCHUS KHN3HU Ha
3emiie: abroreHes M MaHCIepMUs. XUMHUYECKas SBOTIONNs. AOMOTCHHBI CHHTE3 OPTraHUYECKUX BEIICCTB
N3 HCOPTaHNYCCKUX. SKCHepHMeHTaHBHOC IMOATBECPKIACHUC XUMHYECKOHN SBOJIFOIINH. HauganpHble 3Tansl
ounornoruueckoil sBomornuu. I'umoresa PHK-mmpa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE IPOTOKJIETKH. [lepBble KieTkn M X 3Bojonua. PopMHpoBaHHE OCHOBHBIX TIPYII
JKHUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie 1o spam u nepuonam. Karapxeit. Apxeiickas U IpoTepo30HCKas IPHI.
ITaneosolickass 3pa u e€ mepuoAbl: KEeMOpPWUHCKUI, OpPJOBHKCKHH, CHIYPUHCKHN, JIE€BOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030¥icKas 3pa U €€ NepuoIbl: TPUACOBBIH, FOPCKUIL, MEJIOBOM.

KaitHo3zolickas 3pa u e€ mepruoapl: MajgeoreHOBBIM, HEOTEHOBBIHN, aHTPOIIOTCHOBHIH.

XapakTepucTHKa KIMMaTa M TEOJOIMYecKHX mpoueccoB. (OCHOBHBIE 3Tamlbl  3BOJIIOLUH
PAcTUTENILHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH M KUBOTHBIX. [losiBneHue, pacuser u
BBIMUpPAHHUE I'PYIII KUBBIX OPraHU3MOB.

CucrteMa OpraHM4ecKoro Mupa Kak OTpa)keHue 3BOJOIUU. OCHOBHBIE CHCTEMATHUYECKUE TPYIIIIBI
OpraHU3MOB.

OBOJIONMS YeJIoBeKa. AHTPOIOJIOTUS Kak Hayka. Pa3BuTue MpeJCTaBIEHUN O MPOMCXOXKACHUU
yenoBeka. MeTonbl U3ydeHHUs aHTpororeHeza. CXOJICTBA W pPa3W4Ms YeIOBEKa M JKUBOTHBIX.
CucrteMaTHueCcKOe IOJIOKEHHUE YEI0BeKa.

JBwkyniie cuibl (akTopbl) aHTpororeHe3a. HaciencTBeHHass H3MEHUYMBOCTh M €CTECTBEHHBIH
ot6op. OO1IecTBEHHBIH 00pa3 )KU3HHU, U3TOTOBICHUE OPYIUi TPYAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJUU U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPAJIONMUTEKH, UenoBek ymeinslid, YenoBek
npsaMoxoAsmui, YenoBek HeaHIepTalbckuil, YenmoBek pa3syMmHbld. Haxonkum HCKOMaeMblX OCTAaTKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTDh PACIIPOCTPaHEHHsI, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHUSI.

UenoBeuecknie packl. OCHOBHBIE OONBIIME PACHl: €BpOINCOMAHAs (eBpasuiickas), HETpo-
aBCTpaJIOHuIHAS (PKBaToOpHAIbHAS), MOHTOJIOWTHAS (aznaTcko-aMeprUKaHCKas). Ueptht
NPUCTIOCOOIEHHOCTH TIPEACTABHTENICH YENOBEYECKHX pac K YCIOBUSAM CyllecTBOBaHUS. EaWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdemoHcTpanuu:

Ioptpetsr: ®. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. HapuH.

Tabmuue! u cxemsl: «Bo3HukHOBeHHe CoIHEUHOW CHCTEMBI», «Pa3BUTHE OpPraHU4YecKOTO MHUpPay,
«PacturenbHas xietka», «KnuBoTHas kietka», «IIpokapuornueckast kieTtka», «CoBpeMEHHas! CUCTEMa
OpraHuyuecKkoro mMupa», «CpaBHEHHE aHATOMHUYECKHMX 4YEepPT CTPOEHUs 4eJIOBEKa U YeI0BEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJIeOHTOJOTHUECKHX HAaXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKa»,
«JIpeBHeiune moamn», «JIpesHue noan», «l[lepBbie COBpeMEHHBIE JII0IN», «HeIoBeUeCKue pachly.

O6opynoBanne: Myispku «lIponcxokmenne denoBekay (OFOCTHI aBCTPAJIONMUTEKa, MTUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHBOHIIA), CJCTIKH WJIM H300paKeHHsI KAMEHHBIX OpYIWi MEePBOOBITHOTO YeJIOBeKa
(xamHM-"YoOMITIEpPHI, pyOuIa, ckpebia), reoXpoHoaoruyeckas Tabauna, KomieKnust «PopMbl COXpaHHOCTH
HCKOTIAEMBbIX >KUBOTHBIX U PACTCHUID.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:



IIpaktrueckas pabora Ne 1. «lM3ydeHME HCKOIAeMBIX OCTATKOB PACTEHHUH W JKMBOTHBIX B
KOJUTEKIIUSIX).

OKcKypeusi «OBOJIONMST OpPraHMYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIM WIH
KpaeBeTUECKUH My3el).

Tema 3. Opranu3Msbl H OKpy:Kaoumas cpeaa.

OKoJNoTHsl Kak HaykKa. 3ajjadd M pasfesibl dKOJOTHH. MEeTOAbl KOJIOTMYECKHUX HCCIICOBAHUH.
DKOIOrn4eckoe MUPOBO33PEHNE COBPEMEHHOT'O YETIOBEKA.

Cpelibl 0OOMTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3IYIIIHAS, TOYBCHHAS, BHYTPHOPTaHN3MEHHAS.

Okonoruueckue  Qaktopel. Kitaccudukaius — skonoruyeckux  (akTopoB:  a0MOTHYECKHE,
OMoTHYECKHE U aHTPOIIOTeHHBIe. JleiicTBrE SK0IOrHuecKuX (GakTOpOB Ha OPraHU3MBL.

AbuoTtndeckue (GaxkTOpbl: CBET, TeMIlepaTypa, BiaxHocTb. Poronepuonusm. I[lpucnocobnenus
OpPraHu3MOB K JICHCTBHIO aONOTHYECKUX (haKTOpPOB. BHolornieckue puTMel.

buotnyeckue ¢axkTopbl. Buabl OHOTHUECKMX B3aMMOACHCTBHN: KOHKYPEHLHMSA, XHIIHHUYECTBO,
cuMmbuo3 u ero Qopmel. [lapasutusm, koomepamus, MyTyaau3M, KOMMEHCAIW3M (KBapTHPaHCTBO,
HaXJICOHMYECTBO). AMEHCaIM3M, HEUTpaiu3M. 3HaueHHE OMOTHYCCKUX B3aUMOJCHCTBUH  aJis
CYIIECTBOBAaHUS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJOTUYECKHEe XapaKTePUCTUKU momynsnud. OCHOBHBIE TMOKa3aTely MOMYJISIUI: YUCICHHOCTD,
TUIOTHOCTh, POXKIaeMOCTb, CMEPTHOCTb, TIPUPOCT, MUTpalHs. JIMHAMHUKA YHCICHHOCTH TOMYJISIAA U €€
pETYISIHS.

JdemoHcTpanum:

[optpetsr: A. I'ym6onbar, K. @. Pynwe, O. I'ekkens.

Tabmuuer u cxembl: kapta «[Ipupomable 30HBI 3emuny, «Cpeasl OOMTaHHS OPTaHU3MOBY,
«Dotonepuonamzmy», «llomynsamumy, «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH TOMYISIIAA WH(Y30pHU-
TyQenbkm», «llumesbie memm».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophast pabora Ne 3. «Mopdosoruueckue OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOuTaHU.

JlaboparopHas padota Ne 4. «BrusiHIE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Mpaktuueckas padora Ne 2. «[Togcy€T MIIOTHOCTH MOMYJISIIIANA Pa3HBIX BHIOB PACTCHUI.

Tema 4. Coob11ecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0miectBo opranm3mMoB — OmorneHo3. CTpyKTypel OWOIIEHO3a: BHIOBas, NMPOCTPAaHCTBEHHAs,
Tpoduueckas (numesas). Bugsi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonorudeckue cucTeMbl (dkocuctembl). IloHsitTue 00 »odKocucteMe U OMOTEOICHO3E.
OYHKIMOHATFHBIE KOMITOHEHTBI JKOCHCTEMBI: IPOMYIEHTHI, KOHCYMEHTHI, PemyleHTH. Kpyroopor
BEIIECTB M MOTOK 3HEPrHH B dKocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHH SKOCHUCTEMBI. [lumieBbie
uenu u cetd. OCHOBHBIE MOKA3aTeNN YKOCHCTEMBI: OMoMacca, MPOAYKIHA. JKOJIOTHIECKUE MTHPaMUIbL:
MPOAYKIINU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA AKOCHCTEM: YCTOWIMBOCTD, CAMOPETYIISIIHS, Pa3BUTHE.
Cyxkueccust.

[Ipupoanbie  sKocHCTEMBI. OKOCHUCTEMBI 03€p W peK. OKOCHUCTeMa XBOWHOTO WM
IIIPOKOIMUCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCHCTEMBI.  YpOO3KOCHCTeMBl. buojormdyeckoe u
XO3AHCTBEHHOE 3HAUEHHE arPOdKOCUCTEM B YPOOIKOCUCTEM.

Buopasznoobpasue kak ¢akTop ycToHuMBOCTH dKocucTeM. CoxpaHeHHE OHOJIOTHYecKOro
pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6mocdepe. I'panunpl, coctaB U crpykrypa Ouocdepsl. JKusoe
BemecTBO M ero QyHkuuu. OcobeHHOCTH OHOC(epsl Kak TIo0anbHOW SKOCHUCTEMBL. JIMHAMHYECKOe
paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXUMUYICCKHE ITUKIBI JIEMEHTOB (yTJIepoia, a30Ta). 30HAIBHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIITH.

UenoseuectBO B Omochepe 3emin. AHTPOINOreHHble HM3MEeHEHUs B Ouochepe. [mobaibHbIe
9KOJIOTHYECKUE TPOOITIEMBI.

CocymecTBoBanre mnpupoAbl W dyenoBeuecTBa. CoxpaHeHume OuOpa3zHOOOpa3us Kak OCHOBA
ycroitunBoct Ouoceppl. OcHOBa pPalMOHAIBFHOTO YIPaBIEHUS HPUPOIHBIMH pecypcaMH M HX
ucnoabs3oBanue. JlocTimkeHns: OMOIOTHH B OXpaHa MPHUPOIBL.

JdemoHcTpanuu:



IToptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. W. Bepuanckmid.

Tabmmbr 1 cxembl: «llumessle memm», «bHOIEHO3: cOCTaB W CTPYKTypay, «lIpupomHbie
cooOimecTBay, «llenu muTtanusy, «DKonoruyeckas nupamunay, «buochepa u yenoBek», «IKocHcTEMA
UIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEeMa XBOMHOro necay, «buoueHo3 Bomgoéma», «ATpoLEHO3»,
«ITpuMepHblE aHTPONOreHHbIE BO3ACHCTBUS Ha NTPUPOILY», «BaxHeHIne HCTOYHUKHM 3arpsA3HEHUs
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIIas cocrapistomas ounochepb», «DakTopsl Jerpajaiuu
nouBy», «[lapaukoBeiii 3 dekr», «DakTopbl PaTUOAKTHBHOTO 3arpsa3HeHus Ouochepb», «Oomas
CTpyKTypa Omocdeps», «Pacmpoctpanenue xu3zHu B Ouocdepe», «O30HOBBIH dKpaH OHOCHEpHI,
«Kpyrosopor yriepona B 6uocdepe», «KpyroBopot a3ora B Ipupoe».

OGopynoBaHue: Mojenb-anmuukanus «TunuaHele  OMOIEHO3b», TepOapuii  «PacTurenbHbIC
COO0O0IIECTBaY, KOJUICKIUN «bHOIeH03», «BpemuTenn BaKHEWNINX CEbCKOXO3SIHCTBEHHBIX KYIbTYPY,
rep6ap1/11/1 1 KOJUICKIINHU paCTeHI/Iﬁ " KUBOTHBIX, IMPUHAMICKAIIUE K PA3HBIM JKOJOTHYCCKHUM I'pyIiliaM
onHoro Buaa, Kpacnas kaura Poccuiickoit denepannu, n300pakeHrs: OXpaHSIEMbBIX BUIOB PAacTCHUH U
JKUBOTHBIX.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTM1 HA BA30OBOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHA K Pe3yJibTaTaM OCBOCHHUS 00ydYaroIIUMHUCS
porpaMM cpeiHero o0Iiero oopa3oBaHus: TMUHOCTHBIM, METAIPEAMETHBIM U IIPEAMETHBIM.

JIMHYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JINYHOCTHBIX pE3yNbTaTOB OCBOCHUS NpeaMmeTa « bHoIorus» BbIIEICHBI CIEIYOLINE
COCTABJISIONINE: OCO3HAHME OOYJAIOIIUMUCS POCCHUICKON I'pa)TaHCKON WJICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAMOOTIPEIEIIEHUI0, HATMYNE MOTHUBAIIUN K O0YUICHHIO OMOJIOTHH,
IICJICHAIPABIICHHOS Pa3BUTHE BHYTPEHHUX YOCKICHHI JUMYHOCTH Ha OCHOBE KIIIOYCBBIX I[CHHOCTCH U
UCTOPUYECKUX TPATUIMHA Pa3BUTHS OMOJIOTMYSCKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYaONIUXCs
PYKOBOJZICTBOBATbCSI B CBOEH JMEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPHCYLIUMHU
CHUCTeMe OHMOJOTHYECKOTO O0Opa3oBaHMs, HAIWYHE SKOJOTHYECKOTO MPAaBOCO3HAHMSA, CHOCOOHOCTH
CTaBUTB LCJIN U CTPOUTD KU3HCHHBIC T1JIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOSHUS MpeaMeTa «bHonorus» MOCTHTaloTCs B €IWHCTBE YIeOHOW U
BOCITUTATENBHOU JEATENBHOCTH B COOTBETCTBUU C TPAJIULUUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMU W JYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, NPHHITHIMH B OOIIECTBE NpaBWIaAMU U
HOPMaMH TIOBEJCHHS U CIOCOOCTBYIOT NPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHMS M CaMOPA3BHTHS,
pPa3BUTHUS BHYTPEHHEH MO3UIMUM JUYHOCTH, NATPUOTU3MA, YBAXKECHUS K 3aKOHY M IPaBONOPSIKY,
YeJIOBEKY TPyJa U CTapIieMy ITOKOJICHNIO, B3AUMHOTO YBa)KEHHUS, O0EPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HaclleIUI0 H TpaAulMUsAM MHOTOHAIlMOHANBHOrO Hapoja Poccuiickoil @enepauuy, NOpUPOAE U
OKpY’Karollel cpere.

JlmgaHOCTHBIE pe3ynbTaThl OCBOEHHS ydeOHoro mnpeamera «bWONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH U CIIOCOOHOCTh O0YYarOIIMXCSl PYKOBOJICTBOBATLCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HIIACH
JIUYHOCTH, CHUCTEMOW  I[EHHOCTHBIX  OpPUCHTAIMH, TO3UTHUBHBIX  BHYTPEHHUX  YOCKICHUI,
COOTBETCTBYIOLTUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIecTBa, pacHIMpeHHe KUIHEHHOTO
ONbITa W OMbITA ACSATEIBHOCTH B MPOLECCE peald3alli OCHOBHBIX HAIpPaBICHUM BOCHIUTATEIBHOU
JIEATEILHOCTH, B TOM UKCJIC B YaCTHU:

1)rpa:xxapaHckoro BoCIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3WIHMK OOYYaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHA POCCHUIICKOTO OOIIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOU TBOp‘IeCKOﬁ ACATCIIBHOCTU IIPpU CO3JaHUUN y‘IC6HBIX ITPOCKTOB,
pelieHny y4eOHBIX U MO3HABATENILHBIX 337124, BHITOIHEHHH OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEJENATh COOCTBEHHYIO MO3MIIMIO 10 OTHOIICHHUIO K SIBJICHHUSM COBPEMEHHOU
JKM3HHU U OOBSACHSTH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O B3aMMOJCHCTBUS
JOJIeH ¢ Pa3HBIMU YOSXKICHUSIMH, KyTbTYPHBIMHU IIEHHOCTSMU U COITUAIIEHBIM TTOJIOKEHUEM;



TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJIHEHHS YUEOHBIX, 1I03HABATEIIBHBIX
U HCCIIEOBATEIbCKUX 3aJlay, YBaXKUTEJBHOTO OTHOIIEHWS K MHEHHIO OIIIOHEHTOB IIPU O0CYXKICHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHNUS;

TOTOBHOCTb K TYMaHUTApHON M BOJIOHTEPCKOH EATEIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHCKOM I'pa)KJaHCKOM MIEHTUYHOCTH, NATPUOTU3MA, YBaXKEHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Nepes; PonnHoOM, ropaocTH 3a cBOM kpaii, cBoro PonnHy, cBOH S3bIK 1
KYJIbTYpY, MPOILIOE U HACTOSIIIee MHOTOHAITMOHAIBHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TMPHUPOJHOMY HACIEAWIO W TAMAITHHKAM IPHPOIBI, IOCTIXKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;

CIOCOOHOCTh OLEHHMBATH BKJIAJ POCCHUMCKHMX YYEHBIX B CTAHOBJICHHE W pa3BUTUE OHOJIOTWH,
MOHUMAaHUsl 3HaYCHUs OWOJIOTMH B MO3HAHWU 3aKOHOB TIPUPOJIBI, B JKU3HHM YeJIOBEKA M COBPEMEHHOTO
00111eCTBA;

uzaelHast yoe:xxIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €T
cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HaHUE NYXOBHBIX [IECHHOCTEN POCCUICKOI0 Hapoa;

c(hOopMHUPOBaHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO MTOBEJICHNS;

CIIOCOOHOCTh OIIGHWBATh CHTYallMI0 M TNPHHUMATh OCO3HAHHBIC PpeEIICHUs, OPHEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

0CO3HAHKE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOro OyayIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOIHUTENSAM, CO3/IaHHI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS LIEHHOCTEW CeMEHOMN )KM3HHU B COOTBETCTBHH C TPaAULUAMHU HaponoB Poccuy;

4) 3cTeTUYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYash SCTETUKY OBbITa, HAyYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPy, OOIIECCTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE 3MOIMOHAIIBHOTO BO3IEHCTBHS JKUBOM NPUPOJBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPD&KEHHUIO B PA3HBIX BHJAaX HMCKYCCTBAa, CTPEMIICHHE IPOSBIATH KadyecTBa
TBOPYECKOH JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMUPOBAHHMS KYJIBTYPbl 310POBbSl U 3MOLHUOHAJIBHOIO
OsaromoJstyyusi:

NMOHUMaHUWE M peanu3aiysi 30pOBOro W 0Oe3omacHoro odpasza XH3HH (3I0pOBOE IUTAHUE,
COONIIOJICHNE THUTHEHHYECKUX TPaBWII W HOPM, COaJaHCUPOBAHHBIM PEXHUM 3aHSATHH W OTABIXA,
peryisipHas (u3nveckas aKTUBHOCTH), OCpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXHYECKOMY 37I0POBBIO;

MOHUMaHNE IICHHOCTH TPaBHJ WHIUBHIYaJbHOTO M KOJJIEKTHMBHOTO OE€30MACHOTO IMOBEICHHS B
CUTYyalUsIX, YTPOXKAIOIIHX 30POBBIO U )KH3HH JIOAEH;

OCO3HAHME IIOCJIICACTBUII M HENPHUATHS BpEOHBIX NPUBBIYEK (YIOTPeOJCHUS —aJKOroJs,
HapKOTUKOB, KypEHHUS);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTH K TPYAY, OCO3HAHNE LIEHHOCTH MacTepCTBa, TPy I0o0ue;

FOTOBHOCTb K AaKTUBHON JESTEIBHOCTU TEXHOJOTMYECKOM W COLMAJIBHON HAIPaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATS, IJIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO JIESTEIHHOCTS;

UHTEpPEC K pazIuyHbIM cdepaM NpodecCHOHATBHOW [EesTEIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIN BBIOOP OyAyIuel npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CHOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA IPOTHKCHUH BCEH JKU3HH;

7) 3K0JI0rHYeCKOro BOCIIUTAHUA:

9KOJIOTHUYECKH L1eJIeCO00Pa3HOe OTHOUICHUE K MIPUPOAE KaK UCTOYHHKY JKU3HU Ha 3eMile, OCHOBE
€€ CyIIECTBOBAHUS;

MOBBIILIEHUE YPOBHS 3KOJIOTMYECKOM KyJIbTYpPbl: IPUOOPETEHHE OIbITA IJIAHUPOBAHUS IOCTYIIKOB
Y OLICHKH UX BO3MOJKHBIX IOCJIEICTBUH JUIsl OKPYXKAIOIIEH CPEbI;

0CO3HaHKE TII00ATBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIEM U MMyTel MX peIleHHS;

CHOCOOHOCTH HCTIONIB30BAaTh MPHOOpEeTaeMble MPHU HM3y4YeHHH OWOJIOTMM 3HAHUS U YMEHHUS IpH
pemieHUH HpoOieM, CBA3aHHBIX C PALUOHAJIBHBIM IIPUPOAOIOIB30BAaHHEM (COONIONEHUE MPaBUII



HOBE/ICHNUS B IPUPOJIC, HANPABICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
JKocHucTeM, Orocheps);

AKTUBHOE HENpUSITHE NEHCTBUH, MPUHOCAMIMX Bpel OKpY)KaloLled MPUPOTHOH cpele, yMEHHE
MPOTHO3UPOBATh HEOJIATONPHUATHBIE AKOJOTMYECKHE IOCIEACTBUS NPEANPHUHUMAEMBIX JACHCTBUHA U
IpeOTBPAIIATh UX;

HaJIM4YHME PAa3BUTOTO KOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKOH KyJIBTYpHBI, OIBITA AESTEIEHOCTH
9KOJIOTUYECKOW  HampaBJICHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCSI MMM B  IIO3HABATEIBHOM,
KOMMYHHKATUBHOH M COIMAJBbHOM NPaKTHKE, TOTOBHOCTH K y4YacTHIO B MPAaKTUYECKOW JESATEITHHOCTH
9KOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAyKd U OOIIECTBEHHOH MPaKTHKK, OCHOBAHHOTO Ha JHAJIOTe KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SI3BIKOBON M YUTATEIBCKOW KYJNBTYPBI KaK CPEICTBA B3aUMOACHCTBHS MEXKILY
JIOIBMHU M TIO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONOTUM KaK HayKH, OCO3HaHHs e€ poinu B (OPMHPOBAHUM
PaLMOHATIBHOIO HAyYHOTO MBIIUICHHS, CO3/IaHHU IIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAroIIeM MHpe
KaK O eIMHCTBE MPUPOJIBL, YeJIOBEKa U 00IIECTBa, B IO3HAHUN TIPUPOIHBIX 3aKOHOMEPHOCTEH M peleHnH
npobJeM COXpaHEeHUs IPUPOHOTO PABHOBECHSI;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIIsi COBPEMEHHOW HMBHIIM3ALMH: OOECIieueHHs: HOBOTO
YPOBHSL Pa3BUTHS MEJHUIMHBI, CO3IaHUE TEPCIEKTUBHBIX OWOTEXHOJOTHH, CIOCOOHBIX peIaTh
pecypcHble TIPOOIEMBbl Pa3BUTHS YEJIOBEUECTBA, IMOWCKA MYTEH BBIXOJAA W3 TIIOOATBHBIX YKOJIOTHUECKUX
npobiieM M 00ecmedeHus Iepexona K YCTOWYMBOMY pa3BHTHIO, PAIMOHAIBHOMY HCIIOJIb30BAaHUIO
HPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TIONyYEHHH OWOJIOTMYECKHX 3HAHWH B LENAX MOBBIMICHUS OOIIEH
KYJIbTYPBI, €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK COCTABHOW 4YacTH (DYHKIIMOHAJIBHOH TPaMOTHOCTH
oOydatomuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTH METOJIOB NMO3HAHUS, HCTIOJIb3yEeMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH
WCTIOJIb30BaTh IMONMydaeMble 3HAHHA Ui aHaiu3a U OOBSICHEHWS SBICHUH OKPYXKAloIero Mupa Hu
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JenaTh 0OOCHOBAHHBIE 3aKIIOUCHHS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LEJBIO ITOTYYEHHS IOCTOBEPHBIX BHIBOIOB,;

CIOCOOHOCTh CaMOCTOSITENILHO HCIIONB30BaTh OMONOTMYECKHE 3HAHMSI Ul PELICHUs] MpoOiieM B
peaNbHbBIX )KU3HEHHBIX CHTYaIHSIX;

OCO3HAaHHWE IEHHOCTH HAyYHOW JESTeNFHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO IESTEIBHOCTh MHANBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BAHUIO, K aKTUBHOMY
MOJTyYSHUIO HOBBIX 3HAHHUH 110 OMOJIOTHHU B COOTBETCTBHU C )KU3HEHHBIMH TTIOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHA y4eOHOTO TpeameTa «bronorns» BKIIIOYAIOT: 3HAYNMBIC
Uil (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAlOIIMXCS  MEKIUCIHMILIMHAPHBIE  (MEKIPEIMETHBIC)
0OlIieHaYYHBIC TIOHATHUS, OTPAKAIOUIUE IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpA U CHEIM(UKY METOI0B
MMO3HAHMS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEprHs, SBIEHHE, MPOIECC, CUCTeMa,
Hay4yHbId (DaKT, TMPHHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHWUE, HAOIIOJCHUE,
WU3MEpPEeHHEe, OKCIEPUMEHT U JIPYruX), YHUBEpCalbHble Yy4ucOHbIC JEHCTBUS (IIO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), oOecreunBaroniue GopMupoBanne (yHKIIHOHATHPHOW TPaMOTHOCTH
¥ COIMAJHbHONH KOMMETEHIIMH OO0YYaroIIMXCs, CIIOCOOHOCTh OOYYArOIIMXCS HCIONBb30BaTh OCBOSHHBIC
MEXIUCIUTUIMHAPHBIC, MHPOBO33PECHYCCKUEC 3HAHUS W YHUBEPCAIbHBIC Y4YeOHBIC JICHCTBHUS B
MO3HABaTEJIbHOM U COLIMAJIbHON MPaKTHUKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI CPEIHET0 OO0IIero oOpa3oBaHMS TOJDKHBI
OTpaXKaTh:

OgiaieHHe YHUBEPCAIBLHBIMYU Y4eOHBIMH MO3HABATEIBHBIMH JeHCTBUSAMM:

1)0a30Bble JJoruyeckue AeCTBUS:

CaMOCTOSTEILHO (DOPMYJIMPOBAThH M aKTYaJIM3UPOBATh POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;



UCIIOJIF30BaTh IPH OCBOCHWU 3HAHWN TPUEMBI JIOTHYECKOTO MBINIICHUS (aHan3a, CHHTE3a,
CpaBHEHUS, Kiaccu(UKaIuy, 0000IIEeHNs), PACKPHIBATE CMBICT OMOJIOTHYCCKUX TMOHATHN (BBIIACIATH MX
XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATh CBS3U C IPYTHMHU OHSATHUSIMHU ),

OTIPEIeNIATh LENN ACATENbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPHU HUX JOCTIKEHUS, COOTHOCUTD
PE3YIBTAThI ICATEILHOCTH C ITOCTABICHHBIMHU IENISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHSATHS JJIsl OOBSICHEHUST ()AKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTh JIOTHYECKUE pacCyXJeHUs (MHIYKTUBHBIC, IEHYKTUBHBIC, [0 AHAJIOTHUHW), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEUYMS B PACCMATPUBAEMBIX SBIEHHUSX, (OPMYITHUPOBATH BBIBOABI M
3aKIIOYCHUS;

NPUMEHATH CXEMHO-MOJICJIbHBIE CpEICTBA Uil MPEACTAaBICHHS CYLISCTBEHHBIX CBs3eH H
OTHOLIEHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TaKKe MPOTHBOPEUYUH pPa3sHOTO poja,
BBIAIBJICHHBIX B Pa3/IMYHBIX I/IH(i)OpMaHI/IOHHBIX HCTOYHHKAX,

pa3zpabaTeiBaTh IUIAH pEIIeHUS MPOOJIEMBI C yYETOM aHaiW3a WMEIONIMXCS MaTepUANbHBIX H
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBLI B JACATCIIBHOCTL, OLI€CHUBATH COOTBETCTBUE PC3YJbTATOB LICIISAM, OLICHUBATDH
PUCKHU HOC.HCIICTBI/Iﬁ JCATCIIBHOCTH,

KOOPIMHUPOBATh ¥  BBIONHATH pabOTy B  YCIOBUAX PEaTbHOTO, BUPTYaTbHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

Pa3sBUBaTh KPEATUBHOC MBIIIJICHUEC IPYU PCHICHUU JKU3HCHHBIX HpO6HeM.

2)0a30Bble UcCeA0BaTeIbCKHE eHCTBHS:

BJIaJICTh HABBIKAMH YYeOHO-HUCCIIEIOBATENBCKONH UM TMPOCKTHOW JESTEIbHOCTH, HaBBIKAMH
paspemieHus: mpoodeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENILHOMY TIOMCKY METOJIOB PEICHHS
NPaKTUYCCKUX 337124, IPUMECHEHHUIO PA3JIMYHBIX METOJIOB TIO3HAHMS;

UCTOJIb30BaTh  Pa3jMYHbIC BUJABI JCATCILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHHS, €ro
UHTEpIIPETAlNH, TPEoOPa30BaHUIO0 U MPUMEHECHUIO B YUEOHBIX CUTYallHsAX, B TOM YHUCIE TMPH CO3TaHUU
y‘Ie6HI>IX " COUMAJIBHBIX ITPOCKTOB,

(hopMHpOBATh HAYYHBIM THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIOYCBBIMU
TOHATHSIMU ¥ METOIaMHU;

CTaBUTh U (POPMYIIHMPOBATH COOCTBEHHBIC 33]]a4i B 00Pa30BaTEILHON JCSITSILHOCTH M )KU3HEHHBIX
CUTYyaIUsX;

BBISIBIISITh TIPUYIHHHO-CIICICTBCHHBIC CBSI3U M aKTYaIM3UPOBATh 3a71a4y, BBIABHTATh THIIOTE3y €€
peuicHusA, HaXOAUThb APryMEHTBblI IJId AO0Ka3aTCjibCTBA CBOUX yTBep)KﬂCHHﬁ, 3aJaBaTb HapaMCTpbl U
KPUTEPUU PCIICHUS;

aHAITM3UPOBATh TIOJIYYCHHBIC B XOJI¢ PCIICHUS 3a/1a4ud Pe3yJIbTAThl, KPUTHYCCKH OIICHUBATH WX
JOCTOBEPHOCTH, IPOrHO3MPOBATH H3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYallMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh IICJICHATIPABICHHBIN TOMCK TIEpEeHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
poheCCHOHANBHYIO CPey;

YMETh MIEPEHOCUTH 3HAHUS B TO3HABATENBHYIO M MIPAKTUYECKYIO 00JIaCTH KU3HEESITEIbHOCTH;

YMeTh HHTETPHPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00NacTeif;

BBIJIBUTATh HOBBIE HJICH, TIPE/JIaraTh OPUTHHAIIBLHBIE MTOJXO/bI U PEIICHUSI, CTABUTH MPOOJIEMBI U
3a[a4u, JOITyCKAaIOUINe allbTepPHATUBHBIE PEIICHHS.

3) pa6orta ¢ nupopmanueii:

OpHEHTHPOBATHCA B Pa3IMYHBIX MCTOYHHKAX MHPOpPMANWU (TEKCTE y4eOHOTO MOCOOMs, HAyIHO-
MIOITYJISPHOY JINTEpaType, OMOJOTHYECKHUX CIOBapsIX M CIPAaBOYHUKAX, KOMITLIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHANM3UpOBaTh MH()OPMAIUIO PA3IMYHBIX BHJIOB M (OPM MPEACTABICHHS, KPUTHUECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HETPOTHBOPEYUBOCTD;

(hopMyITHPOBaTH 3aIPOCHI M IPUMEHSITH Pa3IMYHbIE METOJIbI TIPH ITOMCKE U 0TOOpE OMOIOTHIECKOM
uHpOpMAIUK, HEOOXOAMMOM sl BRITIOMTHEHHSI YISOHBIX 33124,

npuoOpeTaTh  OMBIT  WCIONB30BaHHWS  MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO HCIIOJIH30BaAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHMAIBbHYIO (OpMY HpeAcTaBIeHUs OMOJIOrHYecKoi MHQpOpMau
(cxemsl, rpaduKH, AUATPAMMBI, TAONUIIBI, PUCYHKH U APYTOE);



WCTIOJIb30BaTh HAYYHBIN SI3BIK B KA4ECTBE CPEACTBA MpHU padboTe ¢ Onomorndeckoil nHhopMalmeit:
NPUMEHSATh XUMHUYECKUE, PUINUECKUE U MaTEeMAaTUIEeCKUe 3HAKH U CHUMBOIIBI, POpMYIIbI, ab0OpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA HATIISAHOCTH;

BJIaJCTh HABBIKAMH PACIIO3HABaHUS W 3allMThl MH(pOpManuu, MHOOPMAIMOHHONW 0€30MacHOCTH
JIMYHOCTH.

OBJj1aieHUe YHMBEPCAIbHBIMU KOMMYHHMKATUBHBIMU JAeHCTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCeX c(epax >KM3HM, aKTHMBHO YYacTBOBATh B JIHAJIOTE WU
JMUCKYCCHH TIO CYIIECTBY OOCyKIaemoil TeMmbl (YyMEHHE 3a7aBaTh BONPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEJNILHO BBINIOJHEHHS MpeIaracMoi 3aaui, yUYUTHIBaTh MHTEPECHI U COMIACOBAaHHOCTh MO3MLIUN
JPYTruX y4acTHUKOB AMAJI0ra WK TUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHHS, MOHWMATh 3HAYEHHWE COIMAJIHHBIX 3HAKOB,
NPEANOCHUIOK BO3HMKHOBEHHUSI KOHQUIMKTHBIX CHUTyalud, yMeTh CMArYaTb KOHQUIMKTBI M BECTH
MIEPETOBOPBI;

BJIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOIIEHHS W B3aUMOJEHCTBHSA, MOHMMATh HaMEPEHHs APYTHX
Jro/IeH, MPOSIBIIATh YBAKUTEIFHOE OTHOIIEHHE K COOCCEHUKY M B KOPPEKTHOH Gopme GpopMyITUpOBaTh
CBOM BO3pa)KEHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS NeSITebHOCTh:

NOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMaHIHON 1 HHAMBUAYAIbHOW pabOThl IPH PEIICHUH
Ouosornueckoil  mpoOneMbl, OOOCHOBBIBATH HEOOXOAWMOCTb MPHUMEHEHMS TPYNIOBBIX  (HOpM
B3aMMOICHCTBUS NPY pPELIeHNH y4eOHO 3a1a4n;

BEIOMpaTh TEMATHKy W METOAbl COBMECTHBIX JEHCTBHH ¢ yd4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)KJIOT0O WieHa KOJJIEKTHUBA;

MIPUHMUMATH IIEJTH COBMECTHOM E€ATEIHHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH AEUCTBUS 1O €€
JIOCTH)KEHHIO: COCTABJISITh IUIAH JIEUCTBUM, paclpeAciarb poNM C YYETOM MHEHUH YYaCTHHKOB,
0o0cy)aTh pe3ybTaThl COBMECTHON pabOTHI;

OIIEHMBATh Ka4eCTBO CBOET0 BKIAJa M KAXKIOTO YYaCTHWKA KOMAaHIbl B OOIIMI pe3yibTaT II0
pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLEHHWBATh HACH C TO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh IMO3UTHBHOE CTpPATETHUECKOe MOBEIECHUE B PA3INYHBIX CHUTYAIUsIX, MPOSABIATH
TBOPYECTBO U BOOOpaKCHUE, ObITh MHUIIMATUBHBIM.

OBJ1ajleHUe YHMBEPCAJIbHBIMU PEryJIsiITUBHBIMH JeHCTBUAMM:

1)camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS ISl BBISABIICHUS MPOOJIEM M UX PEUICHUS B KU3HEHHBIX H
Y9eOHBIX CUTYAaIIHsX;

BEIOMpaTh HA OCHOBE OHWOJOTHMYECKHX 3HAHWI IIeTIeBbIe W CMBICIIOBBIE YCTAaHOBKHM B CBOHX
JEHCTBUSX M TOCTYNKax IO OTHOWIEHWI0 K JKUBOM NPHUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPY’KaOIIHNX;

CaMOCTOSITETTFHO OCYIIECTBIIATH MMO3HABATENBHYIO JIEATENFHOCTD, BBISBISATH IPOOJIEMBI, CTABUTH U
¢dopMynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM AEATEIBHOCTH M )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETIbHO COCTABJATH IUIaH PEHICHUS NPOOJEeMBl C YYETOM HWMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEIITOYTCHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacumpsTh paMKH y4eOHOTo mpeIMeTa Ha OCHOBE JIMYHBIX MPEeANOYTCHUI;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHWBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKON SPYIUIMHU B Pa3HBIX 00JacTAX 3HAHUM,
MTOCTOSTHHO TIOBBIIIATE CBOW 00pa30BaTENIbHEIN M KyJIbTypHBIH YPOBECHB.

2)caMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YIBTATOB IIEIISIM;



BJIaJICTh HABBIKAMH IT03HABATENLHOW pe(IeKCHU KaK OCO3HAHHS COBEPINACMBIX JICHCTBHH H
MBICITHUTENILHBIX TIPOIECCOB, MX PE3YJIbTATOB W OCHOBaHWH, HCIOJIb30BaTh MPUEMBI pedieKcHu s
OIICHKH CUTYaIluH, BEIOOPA BEPHOTO PEIICHHS,

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 MX CHIKEHUIO;

NPUHUMATh MOTHBBI U apT'YMEHTBI JIPYTHX MIPH aHATIN3E PE3YJIbTATOB JICATEILHOCTH;

3)npunsTue ceds U APYIrux:

MIPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI U apI'YMEHTBI JIPYTHX MIPH aHAJIN3E PE3YJIbTATOB JICATEILHOCTH;

NPU3HABATh CBOE TPABO U MPABO JIPYTUX Ha OIMUOKM;

Ppa3BHUBATh CIIOCOOHOCTH MIOHUMAThH MHUP C TIO3UIIUU IPYTOro YeIOBEKa.

HNPEJIMETHBIE PE3YJIBTATDI

[Ipenmetnsie pe3ynbTaTtel OcBoeHus mporpammbl COO mo Ouonorun Ha ©0a30BOM YpOBHE
BKITIOYAIOT crieruduyeckue uis yaeOHoro npenmera « Buojorus» Hay4YHbIe 3HAHHS, YMEHUS U CIIOCOOBI
JEHCTBUII TI0 OCBOGHHMIO, HMHTEPIPETAIMM W MpeoOpa3oBaHUI0 3HAHWW, BWJIBI JCATEILHOCTH TIO
MOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHWIO 3HAHMH B PAa3IMYHBIX yYEOHBIX CUTyallMsX, a TaKXke B
peanbHBIX KU3HEHHBIX CUTYallMsX, CBSA3aHHBIX ¢ OWosiorueil. B mporpamme mnpeaMeTHble pe3yiabTaThl
NPECTABICHBI TI0 roJIaM 00yUYeHHSI.

[IpenmeTHsie pe3ynbTaThl OCBOeHUSI yueOHoro mpeamera «buomorus» ¢ 10 knacce NOMKHBI
OTpakaTh:

cOPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJM OWOJNOTMH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (OPMUPOBAHMHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U HAYYHOTO
MHUPOBO33pPEHHUS, O BKJIAAE POCCHHCKHX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(hyHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS KU3HEHHBIX 3a]1ay;

YMEHHE pAacKphIBaTh COJEpKaHWE OHOJIOTUYECKUX TEPMUHOB W TOHATHH: JXKW3HB, KIIETKA,
opranm3M, Meta0onu3M (OOMEH BEHIECTB W TPEBpAIeHHE JHEPTruu), TOMEocTa3 (CaMOperyJsius),
YPOBHEBasi OpraHU3alys >XKMBBIX CHCTEM, CaMOBOCIIPOM3BEACHHUE (PEIpOAYKLHS), HACIEICTBEHHOCTD,
W3MEHYUBOCTbD, POCT U Pa3BUTHE;

YMEHHUE U3J1araTh ONOJIOrHIecKUe TEOPUH (KJICTOUHAs!, XpPOMOCOMHAsA, MyTallMOHHAs, LIEHTPaJIbHAs
JIoTMa MOJIEKYJspHOM Owmomnorum), 3akoubl (I'. Mengens, T. Moprana, H. 1. BasunoBa) u y4denns (o
HEHTpPax MHOrooOpa3us W TPOUCXOXKICHUS KyIbTypHBIX pacteHuii H. W. Basumnosa), ompenenstsb
TPaHUIbI UX MPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BJIaJeTh METOJAMH HAayYHOTO MO3HAHUS B OMOJOrMH: HAOMIOAEHUE U ONHCAHHUE KUBBIX
CHCTEM, NpOIECCOB M SBICHUM, OpraHW3alusi W TPOBEACHUE OHOJIOTHUECKOr0 OJKCIIEPUMEHTa,
BBIJIBIDKCHUE THIIOTE3bI, BBIABICHUE 3aBHCHUMOCTH MEXKIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHHUE
MOJY4YEHHBIX PE3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX IOHATHH, TEOPHH M 3aKOHOB, YMEHHE JEJaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIECTBEHHbIE MPU3HAKW BHUPYCOB, KIETOK TMPOKAPHOT W OJyKapHOT,
OJIHOKJIETOUHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEILIECTB U
NpPEBpalleHns] 3HEPruM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO M SHEPreTHYEcKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OTUIOI0TBOPEHHS, PA3MHOXKECHHUSI, HHAUBUIYAILHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE IPUMEHATh HOTy4YE€HHbIC 3HAaHUA [T OOBSCHEHUS] OMOIOTHUECKUX IIPOLIECCOB M SBICHUH,
JUTS TIPUHATHUSL MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKM3HU C IIeTbl0 oOecredeHus: 0e30MacHOCTH
CBOETO 3II0POBbS M 3/0POBbS OKPYXAIOIIUX JIOACH, COOMIOACHUS HOPM TPaMOTHOTO TOBEICHHS B
OKpy)KaroIel TPUPOAHON cpene, TOHWMaHHE HEOOXOAMMOCTH HWCIOJB30BAHHUS  JOCTH)KEHHUN
COBPEMEHHOMN OMOJIOTHH ¥ OMOTEXHOIOTUI U1 PAllMOHAIBHOTO IPUPOJOIIOIb30BAHMS;

YMEHHE peliaTh 3JeMEHTAapHbIe TeHETHYECKHEe 3a/a4d Ha MOHO- U JUTHOPHIHOE CKpeIluBaHHE,
CLIETIJICHHOE HAacJEeJOBaHUE, COCTABISTH CXEMbl MOHOIMOPHUIHOTO CKPELIMBAHUS JUIS HPEACKAa3aHUS
HacJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOIHATE JTa0OPaTOPHBIE W MpaKTU4YecKue paboThl, coOMoaaTh MpaBmwia Mpu padoTe ¢
yueOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKU OLEHMBATh U HHTEPHPETHpOBaTh HH(pOpManMioo  OHOJIOrMYECKOTO
COJIEPKAHUS], BKIIIOYAIOIIYIO IICEBAOHAYUYHbIE 3HAHUS U3 PA3JIMUHBIX UCTOYHHUKOB (CpEeICTBAa MaccOBOM



uHGOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), STHUYESCKUE aCIEKThl COBPEMEHHBIX HMCCJCIOBAHHHN B
OMOJIOrUH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHMSI, 00001Iass OHOIOTHIECKYIO
WHGOPMAITUIO M3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO HUCIIOJIb30BATh MOHSATHIHBIN armapat OHOJIOTHH.

IIpenmeTHBIC pE3yabTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» 6 I1 knacce NOMKHBI
OTpaXkaTh:

c(hOpMUPOBAaHHOCTh, 3HAHUW O MECTE€ U pOJU OHOJOTUU B CHCTEME HAydyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHHN COBPEMEHHOH €CTECTBEHHO-HAyUYHOW KapTHHBI MUpa U HAYYHOI'O
MHUPOBO33pPEHHsI, O BKJIaJIC¢ POCCHHCKUX M 3apyOCIKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(hyHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpBIBATh COJCpXKaHWE OWOJIOTMYECKMX TEPMHHOB W TIOHATHU: BHJ, MOITYJISIIHSA,
reHo(OH/I, SBONIONMS, ABWXKYIIUE CUIbl ((DaKTOPBI) 3BOJIIOIUH, IPUCIOCOOJCHHOCTh OpPraHW3MOB,
BUJI000pa3oBaHue, SKOIOrHYecKue (hakTOphl, IKOCUCTEMA, TIPOYIIEHThI, KOHCYMEHTBI, PEIYIICHTHI, [IeTIH
MUTaHMSA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, ouochepa;

YMEHHME H3JIaraTh OMOJIOTMYECKHE TeOpuu (dBoytonMOoHHAs Teopus Y. JlapBuHA, CHHTETHUYECKAs
TEOpHUs DBOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsieBoro cxonacrea K. M. Bbapa, uepenoBanus
IJIaBHBIX HampasieHud u mytei sBomonun A. H. Cesepuosa, yaenus o 6uochepe B. Y. Bepnaackoro),
OTIPECIIATh TPAHUIIBI UX PUMEHUMOCTH K YKUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJIAMH HAYyYHOT'O MO3HAHUS B OWOJIOTHH: HAOJIOJCHUE W ONHMCAHUE JKUBBIX
CHUCTEM, TIPOIIECCOB U SBIIEHHUI, OpraHM3alMsg W TPOBEICHHUE OWOJIOTUIECKOrO OJKCIIEPUMEHTA,
BBIJIBIDKEHUE THUIOTE3bI, BBISBICHHE 3aBHCUMOCTH MEXKIY HCCIEIyeMBIMH BEIMYMHAMHU, OOBICHEHUE
MOJIYYEHHBIX PE3yJIbTaTOB, HUCIOJb30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMCHHUE JIElaTh
BBIBOJIBI HA OCHOBAHHH TOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBIIEIATh CYMIECTBEHHBIE TPU3HAKA CTPOCHHUS OWOJOTHYECKUX OOBEKTOB: BHIIOB,
MOMYJISLIUN, MPOJIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIICHO30B U 3KOCHUCTEM, OCOOCHHOCTHU
MPOIIECCOB:  HACJICJACTBEHHOH  M3MEHUMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BUA000pa3oBaHWS,
MIPHUCIIOCOOIEHHOCTH OPTraHW3MOB, JEWCTBUS OKOJIOTHYECKUX (DaKTOPOB HA OPTaHM3MEI, TepeHoca
BEIIECTB W IOTOKA HHEPIHMH B DJKOCHUCTEMaX, aHTPONOTEHHBIX HW3MEHEHHH B JKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIECTB M OMOrCOXMMHUYECKUX LIUKIIOB B OHnochepe;

yYMEHHE PUMEHSTH TOJTYYeHHbIE 3HAHUS JUII OOBSICHEHUS! OMOJIOTHYECKHAX TPOIIECCOB U SABIICHUM,
JUTSL TIPUHATHUS MPAKTUYECKUX PEIICHWH B MTOBCETHEBHOW KU3HHU C IIENBI0 OOecTeueHus] 0e301macHOCTH
CBOCTO 3/IOPOBbSI U 3J0POBbs OKPYXKAIOLIUX JIIOJCH, COOJIIOJCHUS HOPM TIPaMOTHOTO TOBEICHHS B
OKpyXarollled TPUPOAHON cpele, TOHUMAHUE HEOOXOAMMOCTH  HWCIOJb30BaHHS  JOCTHIKCHUN
COBPEMEHHOW OMONOTHH AJISl PalliOHATBFHOTO IPUPOIOIIOIE30BaAHUS;

YMCHHE pelaTh 3JICMECHTAPHbBIC OMOJIOTUYCCKHUE 3a]]au, COCTABIIATh CXEMBI MIEPEHOCA BEUICCTB U
SHEPTUH B SKOCUCTEMaX (ST MUTaHMUS);

YMEHHE BBITIONHATH JIA0OPATOpHBIE M MPaKTUYEeCKHe paboThl, COONIONATh MpaBwia Ipu padoTte ¢
y49eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMCHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBAThH HMH(DOpPMALUIO  OHOJIOTHUYECKOrO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBIAOHAYYHBIE 3HAHUS W3 PAa3IMYHBIX MCTOYHUKOB (CpElICTBAa MacCOBOU
uHGOpMAIMK, HAyYHO-TIONMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TJIOOATBHBIE IKOJOTHYECKHE
POOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC U YCTHBIC COOOIICHHMSI, 00001Ias OUOIOTHYECKYIO
nH()OPMAITHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HUCIIOIH30BATh MTOHATHIHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBouacos DJIeKTPOHHbIE
Ne HaumeHnoBaHuepa3ieioB u (undposbIe)
n/n TEMIPOrpaMMbl Bcero Kontpoasnbiepadorel | IIpakTnyecknepadoTsl 06PA30BATEILHBIEPECYPCHI
1 Buonorusikaknayka 2 0.5 gﬁ%ﬁiﬁiiﬂﬁﬂ 41292
2 JKuBbIE CHCTEMBI M UX OpraHU3aIlHs 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKHI COCTaB U CTPOEHUE KIETKH 8 1 1 Egg;%ﬁi%i&?ﬁﬂ 416292
4 KuzHenesTenbHOCTEKIETKH 6 1 Egg;%ﬁi%i&?ﬁﬂ 416292
5 Pa3smHOXeHME U MTHIUBUAYATbHOE 5 1 Bbu6mmoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencrBenHOCTE U 8 15 bubnunorexa [JOK
N3MEHUYHBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41c292
7 CenekusopraHu3MoB. 3 1 bubnunorexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 PesepBHOEBpems 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 110 34 3 4
[MPOI'PAMME
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11 KJIACC

KoanuecTBouacoB DJ1eKTPOHHBIE
HauMeHnoBaHuepasaeyioB u
Ne ni/m (uudposbie)
TEeMIIPOrpaMMbl Bcero Kontpoasnsiepadorel | IIpakTnyecknepadoTsl 06PA30BATETLHBIEPECYPChI
1 DBOTIOLIMOHHASIONOTOTHST 9 1 1 ﬁgg;%ﬁi%i&%ﬁﬂ f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 Bbu6mmoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprasu3Msl 1 OKpysKaromascpeaa 5 1 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
4 CoobmiecTBa u 9 1 bu6mmoreka [JOK
DKOJIOTHYECKUECHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOEBpEeMs 2 bubmorexa LHOK
p P https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34 3 25
IMPO'PAMME '
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IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBOuacon
Temaypoka Bee  Komrpoabmbiep IpaxTueckuep Jaran3zyyed  DJieKTpOHHbIeHH(POBLIEOOPA30BATEND
n/ us HbIEpecypChbl
I ro a00ThI a00ThbI
bu6mmoreka [JOK
Buonorus B cuctemenayk 1 10A 10b https://m.edso0.ru/863e6122https://m.eds
00.ru/863e632a
MeToabl TO3HAHUS XKUBOM 06. 04.0
npupojsl. [IpakTrueckas padota 09 9
Ne 1 «Mcnonp3oBanue 1 05 bu6mmoreka [JOK
Pa3IUYHBIX METOJOB MPHU ' https://m.eds00.ru/863e6122
HM3YYCHUN OUOJIOTUYECKUX
00BEKTOBY
Bbuonornueckue cuctemsl, 1 13. 11.0  Bubmuorexa LIOK
MIPOIIECCHI M UX U3yUCHHE 09 9 https://m.edso0.ru/863e6564
BXOIHONKOHTDOLE 1 1 20. 16.0 = Bubmmoreka LIOK
A P 09 9 https://m.edso0.ru/863e674¢
XHUMHYECKHI COCTAaB KJIETKH. 27. 18.0
Bona u MuHEepaibHBIE COTH. 1 09 9 bubmuoreka [IOK
Benku. CoctaB u cTpocHHe https://m.edso0.ru/863e6b72
OcKOB
DepMeHTBI — OMOJIOTUYECKUES 04. 25.0
kartajau3aTopsl. JJabopartopHas 10 9
padota Ne 1 «M3yueHue 1 05 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHA ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPe
aMUJIa3bl WIIH KaTajlashbl)»
NS — 1 18.1 | 02. butnuoreka [JOK
HBL. A 0 10 https://m.eds00.ru/863e6870
25.1 | 16. bubmuoreka IIOK
HykrenHospiexncnoTsl. ATD 1 0 10 https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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9 Hcropust ¥ METOIbI U3YUCHHUS 01.1| 23. bu6mmotexa [{OK
kietkn. Knerounasreopus 1 10 https://m.eds00.ru/863e6e88
10 Knerka kak nieaoctHast sxuBast 08.1 30.
CHCTEMA 1 10
CrpoeHue 3yKapuoTHIECKON 15.1 | O06.
kneTku. JlabopaTopnas pabota 1 11
No eZ ((:I/I:;Ztcle:nevmpoelém Bubnmorexa [IOK
11 :HHE I;EI 6ZKI;HHI/’II;IK§B THEIX, 0.5 https://m.edso0.ru/863e6ffOhttps://m.edso
PHbO P O 0.ru/863e716¢
MHKPOCKOITOM Ha TOTOBBIX
MUKpOIIpenapaTax u ux
OIIMCAHHEY
16.1 | 13. bubmuoreka IIOK
12 OOMeHBeIIECTBIINMETA00IU3M 1 11 hitps://m.eds00.ru/863e766¢
29.1 27. bubnunorexa [JOK
13 PotocuHTes. XeMocHHTE3 1 11 https://m.edso00.ru/863e7c98
14 SHePFeTHYCCKIHOOMEH 06.1 | 04. bubmuoreka IIOK
CPreTHHICCKIHOOME 2 12 https://m.edsoo0.ru/863e7aae
JKu3HEHHBIN UK KICTKH. 13.1 11.
Jlenenue kiaeTku. Murto3. 2 12
15 JlaGoparopnas padota Ne 3 05 Bbu6mmoreka LIOK
«Habmronenre MuTo3a B KIIETKax ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpPEIIIKa JTyKa Ha
TOTOBBIX MUKPOTIPENapaTax»
16 buocunres Oeska. Peakmust 20.1 | 18. bubmuoreka IIOK
MaTPHYHOTO CHHTE3a 2 12 https://m.edso00.ru/863e796e
27.1 25. bubnunorexa [JOK
17 Tpancnauus — Guocunresdenxa 2 12 https://m.eds00.ru/863e796e
18 Hexknetounpie(hOpMbDKU3HN — 10.0 | 08. bubmuoreka IIOK
BUPYCHI 1 01 https://m.edso00.ru/863e7540
17.0 15. butnuoreka [JOK
19 DOPMEIPA3MHOKCHHAOPTAHHIMO 1 01 https://m.eds00.ru/863e81b6https.//m.eds
B.Melio3

00.ru/863e831e
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24.0

22.

bu6mmoreka [JOK

20 Py6exHbIiiKoHTpOIS 1 01 https://m.edsoo.ru/863e7f4a
O0pa3oBaHue U Pa3BUTHE 31.0| 29.
MTOJIOBBIX KJIETOK. 1 01

21 OmnonotBopenue. JlabopaTopHas 05 bubnunoreka [{OK
pabora Ne 4 «3yueHue ' https://m.edso0.ru/863e81b6
CTPOEHWSI TTOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOTIpENapaTax»

29 WHauBuayalbHOEPAa3BUTHEOPTaH 07.0 | O05. bubnuoteka IIOK
HA3MOB 2 02 https://m.edso00.ru/863e8436
I'enernka — Hayka o 14.0 | 12. Bubnmorexa [IOK

23 | HBCHELCTBEHROCTH H 2 02 https://m.eds00.ru/863e86f2
M3MEHYUBOCTHU
3aKOHOMEPHOCTH HACIICIOBAHMS 28. 26.0 Bu6nnotexa LIOK

24 npusnaxos. MororuGprasioe 02 | 2 https://m.eds00.ru/863e8878
CKpEIBaHUE
JlurubpuaHoe CKpenuBaHue. 02. 04.0  §u6mmorexa ITOK

25 | 3aKOH HE3ABHCHMOTO 03 | 3 https://m.eds00.ru/863e89a4
HACJIeJOBAHHUS TIPU3HAKOB
CuerieHHOE HaclleIOBaHHE 06. 11.0
npu3HakoB. JlaboparopHas 03 3
pabota Ne 5 «MzyueHue Bu6muorexa LIOK

26 Pe3yJabTaTOB MOHOTHOPHIHOTO U 0.5 https://m.eds00.ru/863e8¢60
JUTHOPHUIIHOTO CKPEIIUBAHUS Y — :
JIpO30(hHITBEI Ha TOTOBBIX
MUKpOIIperapaTax»»
T'enetnka nona. HaciegoBanue 13. 18.0 Bu6mmotexa LIOK

27 TPU3NAKOB, CLCIICHHBIX C 03 | 3 https://m.eds00.ru/863e8c60
IOJIOM
3MeHYnUBOCTE. 20. 25.0
Henacnencrsennas 03 3

28 HU3MEHYMBOCTE. JlJabopaTtopHas 05 bubmuoreka [IOK
pabota Ne 6. ' https://m.edsoo.ru/863e8efe

UzyuenneMoauduKkannoHHONN3
MEHYHMBOCTH,



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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MIOCTPOECHNEBAPHALIMOHHOTOPSIa
Y BapHaLMOHHONKPUBOW»

HacnencrBeHHass H3MECHYHUBOCTb. 27. 01.0
29 Jlaboparophas pabota Ne 7. 1 05 03 4 bubmuoreka [IOK
«AHaIM3 MyTalui y Ipo30QHIs! ' https://m.edsoo.ru/863e8efe
HA FTOTOBBIX MHUKPOTIPEapaTax»
30 I'eneTukayenoBeka 1 03. 06.0 | BuGmiorexa LIOK
04 4 https://m.edso00.ru/863e8d78
PesepBHblit ypok. O600menue mo 17. 15.0
31 teme «HacneacTBeHHOCTD 1 1 04 4
HU3MEHYHUBOCTH OPTaHU3MOBY
32 MTOroBBEIHKOHTPOIH 1 24. 22.0 | Eubmorexa LIOK
P 04 4 https://m.edsoo.ru/863e9214
sy | Soromm e m s | %% | 299 i 1ok
ABLH L y 4 https://m.eds00.ru/863e9214
CEJICKI[UM PACTCHUHN M KHUBOTHBIX
34 BHOTEeXHOIOrHSKaKOTPACITBIIPON3 1 15. 06.0  Bubmnoreka ITOK
BOJICTBA 05 5 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME
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11 KJIACC

Ne KoanuecTBouacoB
Temaypoxa Bee  KoTpoabHbiep MpakTuueckuep Jarauzydyen | JiiekTpoHHblenu(ppPOBLIEOOpPa3oBaTEb
n/ ust HbIepecypChbl
- ro a00ThbI a00ThbI
1 OBOJIONUS U METOIBI €€ 1 11A 11B bubnunorexa [JOK
U3YyUCHUSI https://m.edsoo.ru/863ea20e
2 HCJOEPZI psgBP{ng 1 04. 04. butnmoreka [JOK
[PE/ICTABICHIH 09 09 https://m.eds00.ru/863e9570
IBOJTFOIMH. MHUKPOIBOJTOIHSI
3 BXOIHONKOHTDOLE 1 1 11. 11. bubmuoreka IIOK
A p 09 09 https://m.edso0.ru/863e9cle
[Momymsiuus Kak 3JeMEHTapHAs 16. 16.
€IMHUIIA BUIa Y DBOJIOIHH. 09 09 Butmiorexa [IOK
4 JlaGopatopas pabora No | ! 05 https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 gB?KZmze cmébé)a opbi) 1 18. 18. bubnunoreka [{OK
FICMEHTApHR(E QaKTopsl 09 | 09  hitps://m.edsoo.ru/863e9da4
IBOJIIOIHH
6 EctectBeHHbI# 0TOOD U €ro 1 25. 25. bubmuoteka IIOK
hopmbl 09 09 https://m.edso0.ru/863e9ed0
Pe3ynbTarhl 3BOTIOLNN: 02. 02.
MIPHUCIIOCOOIEHHOCTh 10 10
OpPraHu3MOB U
7 BUI000pa3oBaHUE. 1 05 bubmuoteka IIOK
Jlaboparopuaspadora Ne 2 ' https://m.edso0.ru/863e9fde
«OMUCaHUEeTTPUCTIOCOOICHHOCTH
opraHusma u
e€0THOCHUTENBHOTOXapaKTepay
8 Hanpasnenus un 1 16. 16. Bbu6mmoreka LIOK
Iy TUMAaKPOSBOJIIOIMN 10 10 https://m.edsoo.ru/863e9cle
9 HeoOpaTrMocTh3BONIOIMH 1 23. 23.
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10 10
10 HWcropus sxu3am Ha 3eMiie U 30. 30.
METO/IbI €€ N3yYEeHUs 10 10
11 ['UmmoTe3sl MPOUCX 0K ICHHUS 06. 06. bubmuoteka IIOK
’KM3HH Ha 3emiie 11 11 https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3HU HA 3eMIIe 0 13. 13. bubnunorexa [JOK
3paM M Iepruogam 11 11 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaINbI YBOJIOIAHA 27. 27.
PacTUTEIHLHOTO M YKUBOTHOTO 11 11
13 mupa. [Ipakruyeckas padora Ne 05 bubmuoreka [IOK
1 «3yueHue uCKOmaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTCHUHN M )KUBOTHBIX
B KOJUIEKITHAX )
14 CoBpeMeHHasgCUCTEeMaopraHuye 04. 04. Bbubnunoreka [{JOK
CKOTOMUpa 12 12 https://m.edsoo.ru/863ea48e
15 DBONIONHSIYEIIOBEKA 11. 11. bu6mmoreka [JOK
(anTpomorenes) 12 12 https://m.edsoo.ru/863eac2c
16 JIBrokytpecust ((akTopbl) 18. 18. bubnunorexa [JOK
aHTPOITOTeHE3a 12 12 https://m.edsoo.ru/863ead44
OCHOBHEIE CTaIUN DBOJIIOLIMHI 25. 25.
17 yenmoBeka.YemoBeueckue pacel U 12 12
MPUPOIHBIC afaNTaIluH
yeJI0BEKa
18 P NE—— 08. 08. butnnoreka [JOK
Y p 01 01 https://m.edsoo.ru/863eaea2
PeseprHEIit ypok. O000IICHNE 15. 15.
19 1o TeMe «Bo3HUKHOBEHNE 1 01 01
pa3BUTHE KU3HU HA 3eMIIe»
22. 22.
20 6]
KOJIOTHSIKaKHAYKa 01 01
21 Cpenbl 00UTaHUSA U 29. 29. bubmuoteka IIOK
JKOJIOTHYECKUE (PAKTOPHI 01 01 https://m.edsoo.ru/863eafec



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

AbGuotndeckue GakTopel. 05. 05.
JlaGoparopHast pabota Ne 3. 02 02
«Mopdonoruueckue

22 0COOCHHOCTH PacTEHU U3 05 bubmuoreka [IOK
Pa3HBIX MECT OOUTaHUSY. ' https://m.edso0.ru/863eb10e
JlaboparopHas padborta Ne 4.

«BnusHue cBeTa Ha pOCT U
Pa3BUTHE YCPECHKOB KOJICYCa
23 BuoTtnueckueaktops 12. 12. bubmorexa [OK
P 02 02 https://m.edso00.ru/863eb348
DKOJIOTHUECKHE 26. 26.
XapaKTePUCTUKHU TIOMYJISIIUH. 02 02
[Ipaktryeckas padota Ne 2

24 N 0.5
«ITomcuéT MIOTHOCTH
TOITYJISIIIUN Pa3HBIX BHJIOB
pacTeHui»

o5 Coo0I111ecTBAOPraHU3MOB — 04. 04. bubmuoteka IIOK
OuoIeHO3 03 03 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUECUCTEMBI 11. 11. Bbutnuoreka [JOK
(3K0CcHCTEMBI) 03 03 https://m.edso0.ru/863eb46a
OCHOBHBIE TTOKA3aTeNN 18. 18.

. 31;0(:;{0;6251. DKoJIorHYecKue 03 03 Bu6morexa LIOK

PAMILIBL. https://m.edso0.ru/863eb5fa
CBOMCTBA’KOCHUCTEM.
Cyxkueccust
25. 25.
28 IT
PHUPOTHBIEIKOCUCTEMBI 03 03

29 AHTPOIIOr€HHBIEIKOCHCTEMBI 82 831
Buocdepa — rnobanbHas 06. 06.

30 3KOCUCTEMA 04 04 butnuoreka [JOK
3eMitn.3aKOHOMEPHOCTH https://m.edsoo.ru/863ebb5e
CYIIECTBOBaHUs OHOCGhEPhI

31 W TOroBBIHKOHTPOJIb 15. 15. bu6mmotexa [IOK



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

04 04 https://m.edsoo.ru/863ebd16
32 UYenoBeuecTBO B 1 22. 22.
ouocdepe3emian 04 04
33 CocylIecTBOBaHUSTIPUPOIBI U 1 29. 29. bubmuoteka IIOK
YeI0BEeUeCTBA 04 04 https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O000IICHNE 06. 06.
34 teMbl «Coo011ecTBa u 1 05 05
DKOJIOTHYECKUE CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB 34 25

[10 ITPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O MTIPOLECCA
OBA3ATEJIBHBIE YUYUEBHBIE MATEPHUAJIBI J1J151 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u np.; [lox penakuueit
[Taceunnka B.B. Axnmoneproe obmecTBo «M3matenscTBO «IIpocBemenne»

* buosorus, 11 xnacc/ [Naceunuk B.B., Kamenckuit A.A., Pyouos A.M. u np.; [lox penakuuei
[Naceunuka B.B. AkumonepHoe obmectBo «M3natensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

* Buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyorios A.M. u ap.; [lox penakuueit
[Naceunuka B.B. AkumonepHoe obmectBo «M3natensctBo «lIpocBemenue»
* buonorus, 11 xnace/ [laceunnk B.B., Kamenckuit A.A., PyonoB A.M. u np.; Ilox penakuueit
[Naceunuka B.B. AkunonepHoe obmiectBo «M3natensctBo «lIpocBemienue»

U PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
o bubmuoreka LIOK



