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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHYECKYIO OCHOBY JUISL OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenns @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
Oo0ImMX LEISIX M NPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HaYeHHWU B IO3HAHUM >KUBOH INPUPOJBI M OOECHEYEHHM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o 6GMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu JaéT MpecTaBiIeHrue O LEesIX, 00 001el cTpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS OOydaroIuXcs cpeacTBamMu YydeOHoro mnpenmera «buomorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHHue 110
paszenaM U TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATENbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTebHOTO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIUXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ACHCTBUI 00yJaromuxcs 1mo
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIu30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B H3y4YeHUHM Ouosoruu, Onarogaps uYeMy B HeW IpocMaTpUBaeTCs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IloaTomy Hapsay ¢ M3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHH, a TaKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUISl PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIaAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATEIbHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHWE BHUMaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTeUeHHs YCIOBUHM Ui pelieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHEe y O00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIMXCS NPEICTABICHUNH O HAaydyHOM KapTUHE MUDpA,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
(dopmupoBaHuss (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TakXkKe JUIs pEIleHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet YCIIOBHS ISt dbopmupoBaHus MHTEJUICKTYaJIbHbIX,



KOMMYHHKAITMOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX y4eOHBIX MpPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. Ha3BaHHBIC IONOKEHUS O MIPEIHA3HAYCHUN YI4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY JUIS ONpEIENICHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COJACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOMN JKM3HHU W MPAKTHYECKOW AesTenbHOCTH. Oco00e MECTO B 3TOM cHCTEME 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUs, KOTOphIE CIy>)KaT OCHOBOM s  (QOpMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIUNA OMOJIOTHYECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B MporpamMme Mo OuoJoruu
OCYIIIECTBIICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
J)KUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUs Y, «KieTka kak OMoIOTHYecKas CUCTEMa),
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHHYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUMN B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBbl 3HAaHUW O OMOJOTUYECKHX TEOPHUSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKalIMX OCHOBON Il (OpMHUpPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHHH, MHOTOOOpa3HMH U OCOOEHHOCTSX KHBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3allNu,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATh U OLECHUBATH SBICHHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUU 3HAHWM U OMBITA, MOJTYYECHHBIX MTPU U3YUCHUH OUOIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAaHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW TMPUPOJIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUW B TMOBCEIHEBHON >KWU3HU IS OIEHKU
MOCJICJICTBHI CBOEHW NIEATETLHOCTH 1O OTHOIICHHIO K OKPYXKAIOIIEeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPOPUITAKTUKH 3a00JIeBaHU.

B cucreme cpennero oOmiero obpazoBanusi «buosorusy, nzydaemas Ha 0a30BOM ypOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW oOjacTu
«EcTecTBeHHO-HAY4YHBIE IPEIMETHI.



Jis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(hOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CrucTeMa OMOJIOTHYeCKHX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabmus! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktiueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHM3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIE BEIECTBA.

OyHKIMHU BOJBI M MUHEpaJIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHUMBIE AMUHOKUCIOTHI. AMHMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAs CTPYKTypa). XHUMHUECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuu@uuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, puO03a U 1e30KCHpu003a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJHMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNo3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxnuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. Kiierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UACH U
(hakTOB B HAYYHOM TO3HAHWUU. METOIbI U3YUCHUS KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmme nMpu3Hakyu KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cucTemMa CHHTE3a Oerka.



Tumbl KJIETOK: JyKapHOTHUYECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, MiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XMUMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padora Ne 2. «M3yueHue CTpoeHHUsS KJIETOK pPACTCHHUH, >XHUBOTHBIX U
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Metabonausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (Ha3el (orocunTeza. Peaknuu ¢doTocuHTE3A.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakumu wmarpuuHoro cunresza. l'enHernueckas wunpopmarms u JIHK. Peanumzanums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsus — 6uocunres 6enka. Dtansl Tpancasuuud. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl xku3Hu — Bupychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoaedunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKpPHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Ctpoenne wu sxku3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1MWK, WIM JKA3HEHHBIM IMKN KieTku. MHTepdasza m mwmros. Ilpormeccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIEJICHHE HAaJIBO€, IIOYKOBAHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxomsiiue Ha cragusx meiosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHUEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TacTpyJIsius,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBbI», «KIETOUHBIH MK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIETO»,
«Sineknerka milekonuraronmero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHnas pabota Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
IMOPHOJIOTHN B CTAHOBJICHUH T€HETHKH. BKiIaa poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TeHEeTUKH (TUOPUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpelBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHuWe. 3aKOH  HE3aBUCMMOTO  HACJIEIOBAHUS  MPU3HAKOB.
[{uToreHeTHueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. HapyllleHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuuonHssiil psg u BapuannoHHas kKpuBad. Hopma peakuuu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, Wi reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 © mMoNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBOCTh. Kraccu¢ukanus Myralnuii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa u
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka yenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJBI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUpPOBaHKHE, B ToM uyucie ¢ nomotbio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacrnoiokKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3nell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEJUIIMHCKONM TE€HEeTHKU B
NPEIOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl 1 cxembl: « MOHOTMOPUHOE CKPEUIMBAHKUE U €r0 IUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meito3», «B3auMoaeicTBrE ajUIEIbHBIX TE€HOBY, «l €HeTHnYecKne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpynn KpoBu», «MyTalroHHas
U3MEHYUBOCTb.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Teja), repdapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopnas pabora Ne 6. «3ydeHue Moau(pUKAIMOHHON W3MEHYMBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuusi KaKk HayKa U MPOIECcC. 3apoxIeHUE CEeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMEeHHBIE METOJBI CEICKIIUU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CEIEKIIUU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — ayTopuausr. OtnanéHHas ruOpuauzanus U e€ YCHEeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoit JIHK u Ttpancrenneix opranuzmoB. Knetounas wumxenepusi. Knetounsbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. l1BaHoOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpakTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUS CEJIeKIMU PAaCTeHH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUsS U €€
MECTO B OMOJIOTUU. BinsiHIE YBOIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMH. [laneoHToNornyYecKkue: MOCIEI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOM JIETOIHUCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuune GayH 1 Gpop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA U Pa3jIvuus SMOPHOHOB DPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AaHAJOTWYHbIE, PYIWMEHTapHbIC OpraHbl,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukyiye Cuibl HBOJMIOUMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuokympe cuibl (pakTopbl) 3BOJIONMU BHIOB B Mpupoje. MyTallmOHHBIN MpoLecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. DopMbl SBONIONUH: (uUIIeTUYEeCKasi, TUBEPreHTHAs, KOHBEpreHTHasl,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBeHHbIi  0TOOp», «MHOroOOpasue CcoOpTOB pacTeHui», «MHorooopasue Mmoposa
JKUBOTHBIX», «[Tonmynsiumy, «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bun000pazoBaHue», «IKOJIOTUUECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs 3BOITIOIUNY, 00bEMHAs MozeNb «CTpOeHUE TOJIOBHOTO MO3Ia TO3BOHOUHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue JArymku», MuKpompenapar «Jlpozoduna» (HOpMma,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKHX. OKCIIEPUMEHTAIBHOE  IOJATBEPXKICHUE
XUMUYECKOW 3BoJronny. HavanbHble Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xu3sHu Ha 3emsie no d3pam u nepuojam. Karapxeil. Apxelickag U
npotepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajicOreHOBbIN, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Myupa Kak OTpa)keHUE 3BOJIIOLMUA. OCHOBHBIE CUCTEMATHUECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YesloBeK yMembli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, Yemoexk pasyMmHbld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWIHAs  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUuYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMHUYECKHUX YEpT CTPOCHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymsiku — «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble 1 IpakTHYeCKue padoThl:

[TpakTuueckast padota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3agadyd M pa3fesibl dKOJOrMH. MeToAbl 3KOJOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMsI ~ OpPraHWU3MOB:  BOAHAs,  HA3€MHO-BO3AYIITHAs,  TOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonoruueckue (akropsl. Kmaccudukamus skomormdeckux (HakTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotrnueckue  (QaxkTophpl:  CBET, TEMIIEpaTrypa, BIAXKHOCTb. DoTomepuoansM.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (haKkTOPOB. bruonornyeckne puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHIHUYECTBO, CMMON03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOLIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoapaT, K. @. Pynse, O. 'ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
OyHKIMOHATIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE IMUpPaMHIbL: TMPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KOcUcTEMBI. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOc(epbl Kak I100aJbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3J€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHble U3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosib3oBaHue. JlocTHKeHst OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u UemoBEK»,
«JKocucTeMa IMIMPOKOJMCTBEHHOrO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOT€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBeIN AP herT», «DaKTOPbHI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/I€b-aNIIINKaLUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPpYIIaM oJHOTo BuJa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'U HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
MNpECaAMCTHBIM.

JIMUYHOCTHBIE PE3YJIBTATHBI

B crpykType IMYHOCTHBIX PpE3yJbTAaTOB OCBOCHHUSA IpeaMera «bHOiorus» BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCHUHCKON  TIpa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIIPEIEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIUMH  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LEJIU U CTPOUTD KU3HCHHBIC ILIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHs Ipeamera «bHoJIOrus» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIHUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COUMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCHUTaHHUSI U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULMH JUYHOCTH, MATPUOTHU3MA,
YBAKECHUS K 3aKOHY U INPABOMNOPSAKY, YEJIOBEKY TpyAa U CTAPLIEMY ITOKOJIEHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KYJAbTYpHOMY  HAacleIul0 U TpaJulusiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buonaorus» JOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paCHIMPEHNE KU3HEHHOTO ONBITa W ONBITA JEATEIBHOCTH B MPOLECCE PeaIn3aliid OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOU IEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOT0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsTEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,



YMEHUE  YYUTBIBATh B  CBOUX JCUCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU yOEXKIEHUSAMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HUCCIIECJOBATEIbCKUX 3aJ1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKON HJICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIUI0 M MaMSATHUKAM NPUPOIbL,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOTO MOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M IMPUHUMATh OCO3HAHHBIE PEICHUs, OPUECHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU HAa OCHOBE
OCO3HAHHOT'O NMPUHATUS LIEHHOCTEW CEMEHHOMN XU3HM B COOTBETCTBUU C TPATULIHUSIMHU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

NOHMMAaHME U peayn3alus 370poBoro u 0ezomacHoro oOpasa *HU3HHU (30pOBOE MUTAHMUE,
coOI0ZieHNe TUTHEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYECK (YMOTPEOJEHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUYECKON U COLIMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMHPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HHU;

7) 3K0JI0THYECKOr0 BOCIMTAHUSA:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
IOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUH J1JIs1 OKPYKaIOILLEN Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHHS
IpU pELIEHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJONOJIB30BaHHEM (CcOOII0AEHNE
IIPaBWJI TIOBEJECHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B 3KOCUCTEMaAX,
OXpaHy BHJIOB, SKOCUCTEM, OHoChephl);

AKTMBHOE HEIPUATUE JEHUCTBHUM, NPUHOCAIIMUX BpEN OKPYKAIOLICH IPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeANPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATD HX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYyJbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTHUYECKON JEATEIbHOCTH dKOJIOTMYECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYITYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON M UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMS €€ poyid B (OPMHPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpobieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00ecreueHus
HOBOTO YpPOBHSI Pa3BUTHUSl MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTEeH BBIXOJIA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKNU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoOil Ipu U3y4yeHUH OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 MOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelIeHus
po6JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTENbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOECKTHYIO U
MCCIIEIOBATEIBCKYIO AESITENbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI



MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHoiorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEIOBaHNUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYTHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (IO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAIOIINE
¢dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpcajbHble yueOHbIE JAEWCTBUS B IO3HABATEIbHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl CPEIHEro o0iero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOTHYECKHUE TeHCTBUS:

CaMOCTOSITeNIbHO (POpPMYJIMpPOBaTh U aKTyadU3UpOBAaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMH, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOTHYECKHX
MOHTH (BBIIEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTHMMHU MTOHATHSIMH);

ONpEeAeATh LEIU JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHHH KUBOH
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBbIC, JEIyKTUBHbIE, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus: MPaKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh pPa3jM4YHbIE BBl ACSITEIBHOCTH II0 IOJIyYEHUIO HOBOTO 3HAHHUA, €r0
MHTEPIIPETAllUY, TPEo0Opa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIICHUS], BJIaJeTh HAYYHONH TEPMUHOJIOTHEHN, KIIOYEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BATENbHOW AESITEIBHOCTH M
JKU3HEHHBIX CUTYalLMSIX;



BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3ajady, BBIJBUTATh
rUNoTe3y €€ pelieHusl, HaxOOuUThb AapryMEHThl IS JO0Ka3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMEeTPbl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJ€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTUYECKYI0  OOJIAacTH
KU3ZHEJCSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIC HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 337a4u, TOMyCKAIOIIUE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMalnUU (TEKCTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTMYECKUX CIIOBApSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh MH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMynHpoBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOABl TPU TOUCKE H OTOOpe
Ounonoruveckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEeOHbBIX 33/1a4;

nproOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TPEACTABICHUS OHOIOTHYECKON
uH(popManuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYecKue, (PU3NYECKUe U MaTeMaTHUYeCKHe 3HAKU U CHMBOJIBL,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHGpOpMANWU, HWHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIONHEHUS TIpeUIaraéMo 3aJa4d, YYHUTHIBATH HMHTEPECHl H
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JIMAJIOra WM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CpEACTBA OOIICHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBHSA, MOHMMATh HaMEpPEHHs
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThl MpU
pelieHnn OMOJI0rHYecKoi MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PeLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKYy M METO/bl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YeHa KOJUIEKTUBA,;



IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPJIWHUPOBATH
JNIEUCTBUA TO €€ JOCTUKEHUIO: COCTAaBIATH IUIAH ACHCTBHUH, pPaCIpelesiaTh PO C y4ETOM
MHEHHUU yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaXKJOT0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OHOJOrMYECKHE 3HAHUS Ui BBIABICHHUS NpOOJEM U HX pELIeHHS B
KU3HEHHBIX M YUCOHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESTEIBHOCTD, BBISBISITH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH peleHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO U MPOSIBIICHUIO LIMPOKON SPYIULUH B Pa3HBIX 00JACTIX
3HaHWH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISAM;

BJIa/IETh HaBbIKAMM MTO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

NPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

3) npunsiTHe cedsl M APYIHUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIMH JAPYroro YeJIOBeKa.

MNPEAMETHBIE PE3VYJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHus: nporpaMMmbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWU B PAa3IMYHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeaMeTHbIE PEe3yIbTaThl IPEICTABICHBI 10 TOAaM 00y4YeHHUS.

[IpenmerHble pe3yabTaThl OCBOGHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaKaTh:



c(OPMHPOBAHHOCTh 3HAHHH O MECTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBaAHHH COBPEMEHHOMN €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEP)KaHNE OMOJIOTMYECKUX TEPMUHOB U MOHSATUM: )KU3Hb, KIIETKA,
opraHusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHME M3J1araTb OMOJOTMYECKHE TEOpPUM (KJIETOYHAas, XPOMOCOMHAas, MyTalllOHHas,
HEHTpaJbHAsl JOTMa MOJIEKYJIsipHOM Owmosorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTs rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAM,;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus H MpOBEJCHHE OHOJIOTrHYEeCKOro
HKCIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TNONYyYEHHBIX PEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/bl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHUE TPUMEHSTH MOJy4YE€HHBIC 3HAHUS U1 OOBSCHEHUS OMOJIOTHMYECKUX IMPOIECCOB U
SIBIICHUH, 7151 IPUHATUS MIPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C ENIbIO O0ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYKalOIIed MPUPOAHON Ccpelae, NMOHMMaHWE HeOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTHH NS palrOHAJIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHE 3aJadyl Ha MOHO- W JUTHOpUAHOE
CKpelIMBaHNe, CLEIUICHHOE HAaclleIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO CKPEIUBaHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPAKTHUYECKUe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yMEHUE KPUTHYECKH OLIEHUBaThb W HHTEPHPETHPOBATH HH(MOPMAIMIO OHOJIOrMYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE W YCTHBIE COOOLIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIsl peIleHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIINS,
reHO(OH[, HBOJIOIMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHuE, »JKOJOrM4eckue (HaKTOpbl, HSKOCUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIEHTHI, LIENH MUTaHUs, SKOJOrnyeckas nupaMua, ouoreoueHos, onocgepa;



yMEHUE WH3/aratb Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HampaBiaeHu u myteil sBomounu A. H. CepeproBa, ydeHus o
o6uoctepe B. U. BepHanckoro), onpeaensTs TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alnus ¢ MpOBeJeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU IIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOI[CHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTraHU3MOB, JCHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEUIECTB U MTOTOKA SHEPIUU B SKOCUCTEMAX, AHTPOIOT€HHBIX U3MEHEHUIN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

yYMEHHUE NPUMEHSTH MOJTyYCHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHYECKUX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpY)KAIOIIeW MNPUPOAHON cpele, MOHMMaHuE HEOoOXOTUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
MPUPOJOTNOIB30BAHMS;

YMEHME pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 3a/ayd, COCTABJISTh CXEMBl IEepeHOca
BEIIECTB U SHEPTUU B IKOcHUcTeMax (L[EeNH MUTaHuUsA);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHYECKHM OILIEHMBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTrHYECKOIr0
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHMUSA U3 Pa3IMYHBIX HMCTOYHHUKOB (CpEACTBa
MaccoBOM WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBATh TJIOOAIbHbBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie Ipaxrieckne (uudpossbie)
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bubnmoreka [JOK
. buostorus kax Hayka 2 0.5 https://m.eds&.ru/7f4lc292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa [IOK
https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 FKM3HEAEATENLHOCTS KICTKH 6 https:// m.edsg.ru/ 7f41c292
5 PazMHOXkeHUE 1 MTHAUBUAYATbHOE pPa3BUTHE 5 1 bubmuorexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 8 15 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bub6nmoreka [IOK
1 JBOMONEOHAAS GHONOrHS 9 1 https://m.edsoo.ru/7f4lcc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6muotexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opraum3MbL 1 OKpyXaromas cpesia > 1 https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmorexa HOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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