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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIX0/0B K (DOPMHUPOBAHMIO COJepKaHus ydeOHoro mnpenmera «buomorus» cocraBuiIn:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COACpKaHUS,
pe3ynbTaToB OOyueHHUsi U TpeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHUS 00
O0MMX LEeNSIX M MPUHIHUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakKe MOJIOKECHHUS O CIeH(UKe OHOJIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEYEHHU CYIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/ieJIeHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEACTaBICHHUE O TENsx, 00 o0mIeil cTpareruu 00y4eHus,
BOCIUTAHUS M Pa3BUTUS OO0YyYalOIIMUXCS cpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEI0BAaTEIbHOCTh M3yYeHHs Y4eOHOTO Marepuaia c
y4€TOM MEXIIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKM 00pa30BaTeIbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme mo OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEIAMETHBIM pe3ylibTaTaM OO0ydeHUss B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX AEHCTBUI 00y4aromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnoruun (10—11 kmaccel, 6a30BbIif ypOBEHb) peaaM30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHUYECKOTO  MBIILICHUS,
OpeACTaBIeHUH O 370pOoBOM oO0pa3e KU3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXKarolen
npupogHoii cpene. IloaTomMy Hapsimy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEIEHO BHHUMAaHHE HCIHOJIb30BAHUIO IMOJYYEHHBIX
3HaHWH B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIecO00pa3HOr0 TMOBEACHUSI B OKPYKAIOUIeH MPUPOIHOH cpere,
aHaIM3a BIMSHUS XO3SWCTBEHHOM [EATENHHOCTH YEJIOBEKa HAa COCTOSHUE NPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BbHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBHIO 0OECTieueH s YCIOBUN ISl PEIICHHS
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAIoiaraet
dbopMupoBaHHE Yy OOYYAIOIIMUXCS CIIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpemHero oOmiero oOpa3oBaHUsSI 3aHWMaeT BaxxHoe Mecto. OHa
oOecrieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPHUPOJIE, €€ OTINIUTENBHBIX MIPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi M OHBOJIOLMH, CO3MaET YCIOBHUS JUIS: TO3HAHUS 3aKOHOB J>KUBOW MPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonpimioe 3HaueHwe OWONOTHS UMEET TaKXKe s PEIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CPEAHEro odmero oopa3oBanusi, counanu3annu odydaronmxcs. Mzyuenue
Oouosioruun obecrieunBaeT YCJIOBHS TUTSt dbopMHUpOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET
UHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU W3 APYTUX Y4YEOHBIX NPEAMETOB, B



YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MONI0KEHHS O MTpeIHa3HAYEHUN y4eOHOTO
npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEICIICHUS TOIXOJOB K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACP KAHUS, TPEICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs AOKHbI
OCBOUTH 3HAHUS W YMEHUS, 3HaYUMbIC U1 (opMHUpOBaHMs OOIIEH KYJIBTYpHI, ONMPEACIISIONNe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B ATOHM cHUCTEeMe 3HAHUUN
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4HOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B HporpamMme Mo OuoJIoTUd
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W IBOJIOLMM. B COOTBETCTBMHM C 3THM B
CTPYKType y4deOHoro npeamera «buonorusy BbIIENEHBI CIEAYIOIINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUsY, «KieTka kak OuoIorHYecKas CUCTEMay,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupa,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss ydyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHM B
OTHONIICHUH O0BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecrneunBaeTcs peleHrneM CIeIyIIUX 3a1au:

OCBOEHHE OOYYaIOIIUMHCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWiaX, CIYXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSIX MHMBBIX CHCTEM pPa3HOTO YPOBHS OpTraHU3AIINH,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYaromMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJIAJIOB,
UJEeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alu;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOU MPUPOABI HA
OCHOBAHWU 3HAHHWH U OMBITA, MMOJTYYECHHBIX MTPU U3YICHUU OMOJIOTUH;

dbopMupoBaHHe Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HE00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHHUS ATHUYECKUX HOPM MPH MPOBEICHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWM JIJISi TOBBIIICHHUS YPOBHSI IKOJIOTHYECKOM
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUN B TMOBCEIHEBHOHN XU3HU IS OICHKU
MOCJEICTBUI CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKPYXKaIoLeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a00IeBaHUH.



B cucreme cpeanero oOmiero obpazoBanus «buosorusy, nzydaemas Ha 6a30BOM ypPOBHE,
ABJIACTCSA O65133,T€JIBHBIM y‘-Ie6HBIM npeaMeToM, BXOAAIIMM B COCTAaB HpeHMeTHOﬁ 06HaCTI/I
((ECTCCTBGHHO-HaqubIG MpEaAMCETBD».

Jis m3ydeHuss OHMOJIOTUM HAa 0a30BOM YPOBHE CPEIHEro oOIIero o0pa3oBaHUs OTBOJUTCS
102 gaca: B 10 ximacce — 34 ygaca (1 yac B Hezmenmo), B 11 kiacce — 68 gacos (2 yaca B HeeI0).

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [lox penakmueit
[Taceunuka B.B. Aknuonepnoe o6miectBo «M3narenbctBo «IIpocBemennes
* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u np.; [lox pegakiueit
[Taceunuka B.B. AknmonepHoe oOuiectBo «M3narensctBo «lIpocsemennue»



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OHMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmueid, 3TUKON, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

MeTtopl TO3HAHUS KUBOM pUPObI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCAaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHUPOBAHUE, CTATUCTHYECKAs 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW IPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass padora Ne 1. «lcnonp3oBaHue pa3IUYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHYUE KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpoiicTBa OumocucTteM H HWX pa3HooOpasue. YpPOBHU OpraHu3alid OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeONICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH JKU3HU», «YPOBHH OpraHU3alMH KHBOK
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKU I COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHue 6eIKoB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHUMBIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€TKOBOMH
MOJIEKYNbI (TIepBUYHAs, BTOPWYHAs, TPETHUHAs W YETBEPTUYHAs CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouonornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamusbl. Otiauuns  (epMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHpr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoennie u ¢ynkuuu JJHK. Crpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[{utomoruss — Hayka o kjetke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHHSI KIIETKH.



Knetka kak nenoctHas >xuBasi cucrema. OOmie Npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, cucteMa CHHTe3a OeJka.

Tumbl  KJIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHHS
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE DYKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIBLHON, YKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknmu. lluTomnmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opraHoubl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIC
OpraHoubl KJIETKH: MHUTOXOHJPUH, IUIacTUabl. lIpoucxokaeHne MUTOXOHAPUM U IJIACTHA.
Bunast mitactun. HememOpanHbie OpraHOUIbI KJIETKU: pUOOCOMBI, KJIE€TOUHBINA IIEHTP, LEHTPHOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00Jiouka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenenieHMe XMMHYECKHX JJIEMEHTOB B  HEXKHBOW IPUPOJCY,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue momnekynst ATD», «CtpoeHue 3ykapruoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHHE PpacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OO6opynoBaHue: CBETOBOW MHKpPOCKON, OOOpYAOBaHUE MJIsi MPOBEACHUS HAOIIOJICHHH,
WU3MEPEHHM, HKCIIEPUMEHTOB, MHUKPOIPENapaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue cCTpoeHUs KJIETOK pPACTCHHM, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OIU3M. AcCCUMWIANMS (IJIACTUUECKUH OOMEH) U
JUCCUMUIIALINS (PHEpreTuyecKuit 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Mertabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpo¢HBIH U rereporpodHslif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peakmuu ¢oTocuHTEe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a [T KU3HHU Ha 3emiie. BausHue yciaoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYeHHWE XEMOCHHTE3a ISl JKM3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbIICICHHE U
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl JHEPreTHUecKoro oomena. I nmukonus. bpoxxenue u
ero Buapl. KucnopoaHoe oxkucineHue, WIM  KJIETOYHOE  JbIxaHue. OKHUCIHMTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.



Peakimun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JIHK. Peamuzamus
TeHEeTUYeCKOi nHpopMalu B KieTKe. ['eHeTH4ecKuit Ko M ero cBoicTBa. TpaHCKpUNIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oelnka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEHHOTO IIUKJIA BUPYCOB. bakTepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BUpYCaMU. Bupyc UMMyHOEPUITNTA YETOBEKA

(BUY) — Boszoymurenp CIIMJla. OOpartHas TpaHCKpHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

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

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPHU,
«QHepreTuueckuil oomMen», «Xmoporuact», «Porocunres», «Ctpoenue IHK», «Crtpoenue u
¢ynkumonupoBanue reHa», «CuHTe3 Oenmka», «leHermyeckmii  Kom», «Bupycem,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbd 1wk Bupyca CIIMla, OGakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocnunres
oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JTHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KM3HEHHBIM IMKJI KieTkd. Murtepdaza u mutos. IIpoueccsl,
npoTekaromue B uHTepdasze. Pemnmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIMA W TalIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomaruasl. Llutonornueckue OCHOBBI Pa3MHOXKEHHSI U MHJIUMBUIYaIbHOIO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Crazum muto3a. IIpomecchl, mpoucxonadiiue Ha pasHbBIX
CTagusaX MUTO3a. BHoJjornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl Oecrnonoro
pPasMHOXKEHUs: JieIeHHe HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETeTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPTaHU3MOB, €r0 3HAYECHHE MJIA
CEJIEKLIHH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECoI0ro.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxondmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [Tosi0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcCoOEHHOCTH CTpPOCHMs SAHIEKIETOK M
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TacTpyJIsALMs,
opranorenes. IloctamMOproHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BinusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butue pacrenuil. OHTOreHe3 IBETKOBOIO PAaCTEHHUS: CTPOEHUE CEMEHM, CTaJUN
pa3BUTHSL.

JdemoHcTpauuu:

Tabmuip! u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «J[BOWHOE OTUIOJIOTBOPEHUE Y
IBETKOBBIX pacTeHUi», «BereraruBHOE pa3MHOXKEHUE pacTeHul», «JleneHue KiIeTku



Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIIETOUHBIA LUK,
«Permukanus THK», «Mutosy», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparbl «CrepMaTo30Hibl MIIEKOIUTAIOLIET0»,
«Siueknerka miekonutaromero», «KapuoknHe3 B KJIETKax KOpEIIKAa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnass pabota Ne 4. «/3yueHue CTpOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieacTBEHHOCTH M H3MEHYMBOCTH OPTaHM3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButrus reHetuku. Ponb nuronorud u
HMOpHOJIOTHUN B CTAHOBJIEHUM I'eHeTHKHU. BKitag poccuiickux M 3apy0eKHbIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TEeHeTHKH (THOPUAONOTUYECKUN, LUTOTCHETHYECKUH, MOJICKYIISPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
MonorudpuaHOoe CKpenuBaHue. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBmiio
JOMUHUPOBaHMUS. 3aKOH pacUICIUIeHUs Npu3HakoB. [umnore3a uuctorhl ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
LluToreHeTHUeCKUe OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHHA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU [Tl ONPE/IeTIeHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuelIeHHOMY
HacJIeJoOBaHMIO reHoB. HapyieHue cuenieHus reHoB B pe3ylbTaTe KPOCCHHIOBEpA.

XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTH4YeCKe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnmenoBaHue NpU3HAKOB, CUEIUJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Poib cpezbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(MUKANUOHHOW H3MEHYMBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON N3MEHYMBOCTH.

HacnenctBenHas, Wiy reHoTUNUYecKasi, \3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBA KOMOMHATUBHONW W3MEHYMBOCTU. MyTallMOHHAs
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa U
MPUYMHBI MyTaluil. MyTtarenHble GakTopbl. 3aKOH FOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOU
m3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKHUN, MOJICKYISPHO-
reHetnyeckuil. CoOBpeMEHHOE OIpe/ieJIeHHe TEHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomorlbio [II[P-ananusza. HacnenctBennsie 3a0oneBaHus
YeJoBEeKa: TeHHble OoJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPeapacHojOkKEHHOCTBIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpunHLMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX



Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPAIICHUH U JICUCHUU TEHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. Uersepukos, H. B. Tumodeer-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI W €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOThI TraMeTy,
«durubpuanoe ckpeuBanuey, «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Metio3y, «B3zanmoneiicTBre ajielbHbIX I'€HOBY, «['€eHeTHuUeCcKrue KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHetuka monay, «3aKOHOMEPHOCTHU HACJIECAOBAHMS, CIEIUIEHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MoaudukanmonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay», «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuud «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «J/Ipozoduna» (Hopma, myranuu GopMbl KPbUIEEB U OKPACcKU Telna), repdbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopras padota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHIIHOTO W JTUTHOPHIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3ydyenre MoauPHUKATMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuass pabora Ne 7. «AHamm3 wMyramuid y JApo30QEIIBI HA TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

CenekIusi Kak Hayka U TIpoliecc. 3apoKJIeHUe CelNeKIUu U JoMectukamnus. Yuenue H. U.
BaBunoBa 0 mEHTpax NPOMCXOXKIEHUS M MHOro0Opas3usi KyIbTYpPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, OpPOIa, IITaMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbIi U MHAMBUAYATbHBI OTOOPHI B CEJIEKIIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKCTEphepa. bIM3KOpoCTBEHHOE CKpENIMBaHUE — WHOPHIMHT.
Uucras nuHusa. CkpemuBaHMe YUCTBIX JUHUK. ['ereposuc, wiam ruUOpUIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTropuauHr. OtnanéHHas ruOpuauzanus U e€ yCIeXu.
NcKkyCcCTBEHHBIN MyTareHe3 W TMOJYyYECHHE MOJIUIIOUIOB. JOCTHMIKEHHS CEJEKUMH PaCTEHUI,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHMKEHEpHUs. ITalbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. KietouHsbie
KyJIbTypbl. MEUKPOKJIOHATEHOE pa3MHOKEeHHE pacTeHnid. KiioHupoBaHue BBICOKOIPOTYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTWYECKHE M J3Thyeckue mpodiempl. MO —
TeHETHUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmumpl u cxembl: KapTa «lleHTpB TMPOMCXOKACHHUS M MHOTO0Opa3us KYyJIbTYPHBIX
pacteHuit», «Ilopoabl JOMalIHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWBanoBay, «llomumnougus», «OOBEKTHI
ouorexHonorun», «Knerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM).



O6opynoBaHue: MyJSKU IJIOJIOB U KOPHEIUIOAOB AMKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBCHHBIE PACTCHUS.

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTHXKEHHUS CEJEKLUUU PAacTeHHM M KUBOTHBIX (Ha
CEJIKIIMOHHYIO CTaHIUIO, IIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoTIOIIHOHHASA OMOJIOTHS.

[IpeanocbuIKM BOZHUKHOBEHUS 3BOJIFOIIMOHHON TEOPUU. DBOIIOLHUOHHAS TEOPUS U €€ MECTO B
Ouosnorun. BriusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CuzerenscTBa 3BooLMU. [laneoHTonoOrnYeCKue: MoCciIe10BaTeNIbHOCTh NOSIBJICHUS BUIOB B
MAJICOHTOJIOTUYECKOH JIETONUCH, TepexonHbie (opmel. buoreorpaduueckue: cXoICTBO M pa3ianyue
dayH u G0p MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA W pPa3Nuyusi AMOPHOHOB pa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTMYHbIE, pyIUMEHTApHbIE OPraHbl, aTAaBU3MBI.
MonekynsipHO-OMOXUMHUYECKUE:  CXOJICTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTabOoIMYECKUX MyTeHl y BCEX OpraHu3MOB.

OpomononHas teopust Y. JlapBuna. [Ipeanocsuik BO3HUKHOBEHUS AapBUHU3MA. [[BroKyIine
CWJIBI 3BOJIIOIMM BUJOB 10 /lapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPU OTPAHUUYEHHOCTHU PECYPCOB,
HeomnpeaenéHHast N3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII OTOOD).

Cunrerudeckas teopus 3Bomorun (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

MukposBontonus. [lonynsauus kak eIMHULIa BU1a U SBOJIFOLUU.

JBuxymue cuibl ((hakTopbl) SBONIONMM BHUJAOB B IpHUpoje. MyTallMOHHBIM mpouecc u
KOMOMHATHBHAs U3MEHUMBOCTb. [10MyIsIIIMOHHbIE BOIHBI U Ipeiid reHoB. M3omsauus 1 Murpamus.

EcrecTBenHblIi 0T00p — Hanpasisonmil Gpakrop sBoronuu. opMbl €CTECTBEHHOI'O 0TOOPA.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTar sBoitonuu. [IpuMeps! npucnocoOneHuit y
Opranu3MoB. ApoMOp(O3bl U UINO-aJalTallUH.

Bun wu BugooOpazoBanue. Kpurepun Buga. OcHoBHblE (QOpMBI  BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MaxkposBomorusi.  DopMbl  SBONIONUH:  (QHUIETHYECKAs, JTUBEPreHTHas, KOHBEPIeHTHas,
napasuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[TpoucxoxaeHue OT HecleUUuaIu3upOBaHHBIX MpenkoB. IIporpeccupytomas cnennanuzanus.
AJnlanTuBHas paauanus.

JdemoHcTpaumuu:

IToprpersr: K. Jlunnen, K. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

Tabmuupl u cxembl: «Pa3zBUTHE OpPraHMYECKOr0 MUpa Ha 3emiiey», «3apOoJbIIIN MO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukcy, «Dopmbl 0oprOBI 3a cyliecTBoBaHHE», «ECTECTBEHHBIH OTOODPY,
«MHoroo0Opa3ue COpPTOB pacTeHHil», «MHoroobpazue mOpOJ KHUBOTHBIX», «llomymsauuny,
«MyTaloHHass HW3MEHUYUBOCTHY, «Apomopdossl», «Mnnoamanranum», «OOmas aereHepanus,
«/IBmwxymue cuiel dBoNOIMNY, «Kapra-cxema mapmpyra nyremectsust Y. JlapBuna», «bopnba 3a
cymectBoBanuey», «llpucnocobieHHocTs opranusmoBy», «l'eorpaduueckoe BHI000pa30BaHUE,
«DKOJIOTHUECKOE BU000PA30BaHUEY.

O6opynoBaHue: KOJJIEKLHS HACEKOMBIX C pPa3IMYHBIMU THUIAMH OKpPacKH, Ha0Op IJIOJ0B U
ceMsiH, kosutekiusi «IIpumepbl 3alUTHBIX NMPUCHOCOOIEHUI Yy >KMBOTHBIX», MoAelb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeTb «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.



buoreorpaduyeckas kapra Mupa, KouieKius «PopMbl COXPAaHHOCTH MCKOMAEMbIX KHUBOTHBIX
U pacTeHui», monenp ammumkanusa «llepekpéct xpoMmocom», BilaxkHble Ipenaparsl «Pa3Butue
HacekoMoroy», «Pa3BuTHe IATymIKM», Mukporpenapar «/Ipo3zoduna» (Hopma, myranmuu (HOpMBI
KPBUIBEB U OKPACKU TEJa).

JlaGopaTopHble H NpaKTH4YeCKHe padoThI:

JlaGopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuas pabora Ne 2. «Omnucanue MPUCTOCOOICHHOCTH OpraHm3dMa u €
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHblE TPENCTABIECHUS O 3apOKIEHUU KU3HU. HaydHble Irumnore3bl BO3HUKHOBEHUS
KU3HM Ha 3emuie: abuoreHe3 M MaHCHEpMHs. XUMHUYECKass SBOJOLUSA. AOHMOTCHHBIA CHHTE3
OpraHWYECKUX BEIIECTB M3 HEOPTaHMYECKUX. ODKCIIEPUMEHTAIBHOE IOATBEPKICHUE XUMUYECKOU
sBoronnu. HadanmpHble sTambel Omonornyeckod sBosonuu. ['unoreza PHK-mmpa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE NpPOTOKJIETKHU. llepBble KIETKM M HX SBOJIIOLMSL.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butue xu3Hu Ha 3emue no spam u nepuonam. Karapxeil. Apxeiickas U MpoTepo30McKas
apbl. [laneo3zoiickas spa u €€ mepuobl: KeMOPUNUCKUA, OPJOBUKCKUN, CUITYPUMCKHH, TE€BOHCKUH,
KaAMEHHOYTOJIbHBIM, IIEPMCKHUH.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

XapakTepucTuka KiIuMaTa M TEO0JOTMYECKHUX mpoueccoB. (OCHOBHBIE 3Tambl HBOJIOLUU
PacCTUTENBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHUI U KUBOTHBIX. [losiBNeHue, pacuseT u
BBIMUpaHUE TPYII )KUBBIX OPTaHNU3MOB.

CucremMa OpPraHMYECKOTO MHpPa KaK OTpakeHHE HBOMIOLMH. OCHOBHBIE CUCTEMATHYECKHE
TPYIIIIBI OPTraHU3MOB.

OBoronus 4enoBeka. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npeacTaBieHuit o MPOUCX0KIEHUN
yenoBeka. MeToapl u3yuyeHus aHTpornoreHe3a. CXOJACTBAa M pa3jiuyMsl 4YeIOBEKa M >KUBOTHBIX.
CucreMaTH4ecKoe MOJI0KEHUE YEIOBEKa.

JBuwxymme cunbl  (dakTopbl) aHTpororeHesa. HacmencTBeHHas U3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOp. OOlIecTBEeHHbIN 00pa3 KU3HHM, W3TOTOBJICHHE OPYAMH Tpy/la, MBIILIECHUE,
peyb.

OcCHOBHBIE CTaINN U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenslid, YeaoBek
NPAMOXOIALMI, YelloBeK HeaHaepTalbCcKuii, UenoBek pa3ymHblii. Haxoku uckonmaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIACTh pacipocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckne pacbl. OCHOBHBIE OOJNBIIHME pachl: €BPOINEOWIHAsT (€Bpas3wiicKas), HErpo-
aBCTpaJIOU IHAS (’xBaTOpHANBHAS), MOHTOJIONTHAs (a3maTcko-aMepHuKaHCKas). UepTol
IpUCIOCOOJICHHOCTH MpPEACTaBUTENEH YeloBEeYeCKUX pac K YCIOBHUSAM cyliecTBOBaHMs. EauHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmuubl u cxembl: «Bo3nukHoBeHune ConHeyHOW cHcTeMbl», «Pa3BUTHE OpPraHHMYECKOro
mupa», «PacturenpHas  kietka», <« KuBorHas kuetka», «lIpokapuoTuueckas — KIeTKay,
«CoBpeMeHHasi CHCTeMa OpraHMYecKoro mupa», «CpaBHEHHE AaHATOMHUYECKHX YEpT CTPOCHUS
YeJOBEKa M YEeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeECTa MAJEOHTOJOTMYECKHX HaXO0J0K
IIPEAKOB COBPEMEHHOIO 4eloBeKa», «JlpeBHenmme moam», «/pesHue mogu», «llepsbie
COBPEMEHHBIE JIIOIN», «HUeoBeuecKne pacoi».

O6GopynoBanue: wmymsiku — «[Ipoucxoxkaenne  demoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTpONa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKH WIM H300paKeHHUS KaMEHHBIX OpYAHid



MEepBOOBITHOTO 4YeloBeKa (KaMHHU-YONIIEphI, pyoOmia, ckpebria), TreoXpoHOJoTHuYecKas TalbJuIa,
KoJIeKIHst «@OPMBI COXPaHHOCTH MCKOMAEMBbIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

[TpakTtnueckass padora Ne 1. «M3ydeHue HMCKOIAEMBIX OCTATKOB PACTEHUW M >KMBOTHBIX B
KOJUTCKLIUASX .

Tema 3. Opranu3mbl H OKpY:KaloIas cpeaa.

OKoJorus Kak Hayka. 3aJladd U pa3Jelibl 3KOJOruu. MeTopl SKOJIOTMUECKUX MCCIEA0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YyIIHAs, MOYBEHHAS,
BHYTPHOPTaHU3MEHHAsI.

Okonorudeckue ¢akropbl. Kraccudukamus skonorumdeckux (akToOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J(elicTBHE IKOIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuotuueckue (HakTophl: CBET, TeMIlepaTypa, BlaxxHocTh. Potonepuoausm. [Ipucnocobnenus
OPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOTHUECKUE PUTMBI.

buotnyeckue dakropbl. Buasl OHOTHYECKHMX B3aMMOACHUCTBHUI: KOHKYPEHIHS, XHUIIIHUYECTBO,
cum6buo3 u ero Qgopmbl. [lapazutusm, koomepaius, MyTyaiau3M, KOMMEHcaanu3M (KBapTHUPAHCTBO,
HaXJICOHUUYECTBO). AMEHCaINU3M, HEeWTpaiu3M. 3HaueHHEe OUOTUYECKUX B3aWMOJACUCTBUN Ui
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOILIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKU nomymsiuuu. OCHOBHBbIE IOKAa3aTeNd  MOMYJISIUU:
YHCIEHHOCTD, IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpaIus. JuHaMUKa YUCICHHOCTH
MOMYJISIIIUY U €€ PeryJsiusl.

JdemMoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmumel u cxemsl: kapta «I[Ipupoanbie 30HBI 3eminy», «Cpeabpl oOWTaHUS OPTAaHU3MOBY,
«Dotonepuoauzmy, «llomynsmuny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYSIUN HHPY30pUH-
Tyenpkny, «[Iummesbie nenm.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHHH M3 Pa3HBIX MECT
oOUTaHUSY.

[Tpaktuueckas padota Ne 2. «[1oacuéT MIOTHOCTH MOMYJSIIMN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa U 3K0JI0THYeCKHE CHCTEMbI.

Coo01ecTBO OpraHu3MoB — 6uo1eH03. CTpyKTypbl OMOIIeHO03a: BHI0Basl, IPOCTPAHCTBEHHAs,
Tpouueckas (nuimesas). Buabi-nomuHanThl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucreMbl (dkocuctembl). IloHsTHe 00 »sKocucTeMe U OMOreolEeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI YKOCHCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIIECTB M MIOTOK dHEPruM B 3KocucTeme. Tpoduueckue (MuIieBbie) ypoBHU dKocucTeMbl. [1uimeBsie
nenu U ceTd. OCHOBHBIE TIOKa3aTeNM SKOCHCTEMBI: Ouomacca, MPOAYKLHUSA. DKOJOTHYECKUE
NUPAMUJIBI:  TPOAYKLUMH, YHCIEHHOCTH, OuomMaccel. CBOMCTBa OSKOCHUCTEM: YCTONYHMBOCTH,
camoperysiuus, pazsutue. CyKieccus.

[IpuponHblE SKOCHUCTEMBI. OKOCHUCTEMBI 03€p M pEK. OKOCHCTEMA XBOWHOIO HIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akTop ycToWuuMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHMYECKOTro
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uochepe. ['panunpl, coctaB u cTpykrypa omocdepsl. Kupoe
BemecTBO U ero GpyHkuuu. OcodeHHOCTH Orochephl Kak TI00AIbHONW SKOCUCTEMBI. JIMHAMUYecKoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.



KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IHMKJIBI dSJEMEHTOB (yriaepoja, asora).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseyectBo B Omochepe 3emin. AHTPONOTeHHbIE M3MeHeHUs B Ouocdepe. I'nmobdanbHbie
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue Npupoasl U yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroiunBocT Ouocdeprl. OCHOBa palMOHAIBLHOTO YIPABJICHUS MPHUPOJHBIMU pECypcaMH M HX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOruM U OXpaHa IPUPOJIBIL.

JdemMoHcTpaumMu:

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

Tabmuubr u cxemsl: «llumessle nenm», «buomeno3: cocraB u crpykrypa», «lIpupogHbie
coobmiectBa», «llenmn muTaHMA», «OKomorHyeckas mnupamugay, «buocdepa U uyenoBek»,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOro jeca», «buoleHo3 Bogoémay,
«ArpoueHo3», «[IpuMepHble aHTPONOTeHHbIE BO3ACUCTBUS Ha PUPOIY», «BakHele nCTOUHUKH
3arps3HEHUs] BO3JyXa M TPYHTOBBIX Bonm», «llouBa — BakHelmmas cocraBismomas Ouocheps,
«®DaxTopsl nerpaganuu nouBy, «llapHuKoBBIN 3P hexT», «DaKTOpbl PagUOAKTUBHOTO 3arps3HEHUS
ouocheps», «O0mas crpykrypa 6uocheps», «Pacnpocrpanenue xu3Hu B 6uocdeper, «O30HOBBIM
sKpaH ouocdeps», «KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azora B Ipupoie.

O6opynoBaHue: MO/I€b-aNIINKaLUs «Tunuynsie OMOIICHO3BI», repbapuii
«PactutenpHpie  cooOmiecTBay, Kouiekuuu — «buonenosy, «BpeauTtenn — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapud ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM Ipymnnam ogHoro Buaa, Kpacnas kaura Poccuiickoi
®denepayu, N300paKEHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOTI'MH
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarKOTCA TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero o01iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAaHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOINPEACIICHUIO,
HaJIu4Yue MOTHBaAllUU K 06yT-I€HI/II0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroUIuxcs PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MNpuCymumMu CHUCTEMCE
OHMOIOTHYECKOTO 00pa30BaHMs, HaJIMYUe SKOJIOTUYECKOTO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlnyHoCTHBIE pe3ynbTaThl OCBOEHUs mpeamera «buosiorus» AOCTUraroTCs B €IUHCTBE
y‘I€6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUH C TPAAWLIMOHHBIMU pOCCI/IfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMM, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS MU CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3ULMM JMYHOCTH, MATPUOTU3MA,
YBaXEHMSI K 3aKOHY M IPABONOPAAKY, YEIOBEKY Tpyda MU CTaplLIEMy HOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «bruomorus» JOMKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCA C(POPMHUPOBAHHOW BHYTpPEHHEH
HOSHHHGﬁ JINYHOCTHU, CHUCTEMOH IIECHHOCTHBIX OpHGHTaHHfI, IMO3UTUBHBIX BHYTPCHHUX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacClIMpEHNE KU3HEHHOIO OIBITa U OMNbBITA JESITEIBHOCTH B IPOLIECCE PEATM3ALMU OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIBbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U 065[3&HHOCT€I>1, YBAXCHHUEC 3aKOHa H
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUN YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCEC COBMECTHOI'O BBIIMOJTHCHUA yqe6HBIX,
MO3HABATCIIbHBIX W HCCICAOBATCIBCKUX 3aJlda4, YBAXUTCIBHOIO OTHOMICHUSA K MHCHHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;



2) NATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pa3BUTHE
OMoJ0ruM, MOHUMaHKS 3HAYE€HUs OMOJIOTUY B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKJIFOYAs 3CTETUKY OBITA, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (OpPMHPOBAHHA  KYJLTYPbl 310POBbA H
3MOIHMOHAJIBHOIO 0JIArONOJIYYH s :

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI W OTIbIXA,
perynsipHasi (u3WYECKas aKTHUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHUWE TIOCIEACTBUI M HEMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, TUIAHUPOBATb U  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIAHWUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJIECACTBUN ISl OKPYXKAIOLIEH CPEbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh MCII0JIb30BaTh MPHOOpPETaeMble IIPU U3YYEHUM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEILIEHUH IMpoOsieM, CBA3aHHBIX C PAlMOHAJIBHBIM IMPUPOIONOIb30BAHUEM (COOIIOCHHE
IIpaBUJI MOBEICHMS B IPUPOJE, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BpEJ OKDPYXKAIOIIEH INPUPOJHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Me Pa3BUTOTO HKOJIOTMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIIbHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTUKE, T'OTOBHOCTH K YYacTHIO B
IIPAKTHUYECKON JEATEIbHOCTH dKOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UNTATEIbCKON KYJIbTYPbI KaK CPEICTBA B3aMMOIECHCTBU
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMHM Kak HayKd, OcO3HaHMs €€ posid B (OPMHPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIeM
MUpPE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU ISl COBPEMEHHOM IMBHIM3ALMM: OOECIIeYeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B II€JIIX IOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHON TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu OnoJIOTHH;

[IOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJIB3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaidu3a U OOBSICHEHUS SBIICHUI
OKpYKAloIIero MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUM, yMeHue JenaTh 00OCHOBaHHbBIE
3aKJIIOYEHHsS Ha OCHOBE HAy4YHBIX (DAaKTOB W MMEIOUIMXCS JAHHBIX C LENbI0 MOJyYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HaHUE LIEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBIATH IPOCKTHYIO U
MCCIIEIOBATEIBCKYIO AESITENHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MertanpeameTHble pe3ysbTaTbl OCBOEGHHUS ydyeOHOro mnpeamera «buosorusy BKIIOUAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIEC TIOHATHS, OTPAXKAIOIIIE LEITIOCTHOCTh HAYYHOW KapTUHBI MUPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPrus,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, MPUHLUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEeNIOBaHNe, HAONIONEeHNe, U3MEpEeHHe, SKCIEPUMEHT M JPYruX), yHUBEpCaIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00ECICUNBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroLIuxcs,
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BaTh OCBOCHHbBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4deOHbIC JACHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHs IMPOrpaMMbl CpeJHEro obmero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OsJiajieHle YHUBEPCAIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBbIe JJOrHYEeCKHE IeHCTBHSL:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIB30BaTh IPU OCBOCHWU 3HAHUM TPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIn3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAINHA, OOOOIIEHHs), pPAaCKPBIBATh CMBICT OHOJOTHUYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeNeNiATh LeJNU AEATENbHOCTH, 33JaBas NapaMeTpbl U KPUTEPHUHM HX JIOCTHUIKEHH,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MMOCTABICHHBIMHU IIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS JUId OOBsACHEHUs (PAaKTOB U SIBICHUN KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHBIE, J€IyKTHBHbIE, IO aHaJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MPEJCTABIEHHs CYLIECTBEHHBIX CBS3€H U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarTbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHUaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHWBAaTh COOTBETCTBHE PE3YJbTATOB LEISM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETHHOCTH,

KOOPJWHUPOBATh W BBIIOJHIATE pPa0OTy B YCJIOBUSAX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIAJICTh HaBBIKAMHU Y4EOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW NEATEILHOCTH, HaBBIKAMHU
pasperieHust npoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs MPAKTUYECKHUX 3aa4, IPUMEHEHHIO a3 IMYHbIX METOJI0B O3HAHUS;

UCTIONIB30BaTh PA3JIUYHBIC BUIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETANNH, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TIPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJeTh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BATEIbHOW AESITEIBHOCTH M
’KM3HEHHBIX CUTYaLUsX;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalH3HpPOBATh 3aj]ady, BBIIBUTATh
TUMOTe3y €€ pelieHHs, HAaXOAWTh AapryMEHThl JUIS JOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUHN PEIICHUS;

AaHAJTM3UPOBATh IOJNYYCHHBIE B XOJC pEIICHHWs 3aJadd pPe3yJIbTaThl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN MOMCK IMEpPEeHOca CPEJCTB U CIOCOOOB JEHCTBUS B
PO ECCUOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHWS B  TO3HABATEIBHYID M  IPAKTHYECKYl0  00iacTu
KHU3HEIEATEILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJCH, NpPEJIaraTh OPHUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
npoOJIeMBI M 33]1a4H, IOITYCKAIINE albTCPHATUBHBIC PEIICHHUS.

3) padora ¢ undopmaumeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHMKAX HH(MOpMauu (TEKCTe y4eOHOTO MocoOwms,
HAYYHO-TIOMYJISIPHOU JIUTEPaType, OMOJOTHUECKUX CIOBapsIX U CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETe), aHAIU3UPOBaTh WH(POPMALHUIO pa3IMYHBIX BHJIOB U (opMm
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHpoBaTh 3ampOCHl M TNPHUMEHSATh Pa3IHMYHBIE METOABI NPH IOHCKE U OTOOpe
Oouosornyeckoit nHMGopMaIu, HeOOXOIUMOM JIJISl BHITIOJHEHUS YYSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCIHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TPEACTABICHUS OHOIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TuarpaMMel, TaOJIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBII S3bIK B KayecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oOBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIQJIeTh HABBIKAMH pACMO3HABaHUS U 3alMTHl  HHPOpMAIMH, HWH(HOPMALMOHHOM
0€30MacHOCTH JIUYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BceX cdepax >KM3HHU, aKTHBHO y4acTBOBATh B JMAIIOTE
WIN JIACKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOi TeMbl (YMEHHE 3a/1laBaTh BONPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTENBHO BBIMIOJHEHHS TMpeIaraéMoi 3aJadyd, YYHTHIBATH WHTEPECHl |
COTJIACOBAHHOCTH MO3UIUHI APYTUX YIaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOIIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CHTYallUH, YMETh CMATYATh KOHPIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMEpeHUs
JPYTUX JOAEH, NPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOIB30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHOH pabOTHI TpU
pEeIIeHNH OMOJOTHYECKON TTPOOIeMbI, 0O0CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOW 3a/1a4u;



BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JICHCTBUH ¢ y4ETOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUICKTHBA,

NPUHUMATh IIEJIM COBMECTHOHN JICATENIbHOCTH, OPraHU30BBIBATH W KOOPAWHHPOBATH
JEUCTBHA MO e€ JOCTM)KEHHIO: COCTaBJIATh IUIAH JICHCTBHUM, pacHpeieisTh POyl C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHON paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia U KAKIOTO YYaCTHHKA KOMaH/Ibl B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiarath HOBBIE NPOEKTHI, OLECHWBATh HJEU C TO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
HPaKTHYECKOI 3HAUNMOCTH;

OCYILICCTBIISATh TIO3UTHBHOE CTPAaTETMUECKOE TIOBEACHHE B PA3IMYHBIX CHTYalUsX,
IPOSIBIISITH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBJj1ajieHNe YHHBEPCAILHBIMYU PeryJIiTHBHBIMH AeCTBHSMU:

1) camoopranu3anus:

UCIIOJIb30BAaTh OHMOJIOTHYECKUE 3HAHWs JJIsl BBIABICHUS NpOOJIEeM W UX peIlCHHS B
KM3HCHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHMH LIEIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIIEHHWIO K YXMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKAOIIHX;

CaMOCTOSTENILHO OCYIIECTBIISATh MO3HABATEIBbHYIO JCATCIBLHOCTh, BBIIBIISATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIC 3aJa4d B O00pa30BaTEIbHON JEATEIBHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEUICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHU;

JIaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

pacHIMpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHHH;

JieNaTh OCO3HAHHBIH BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYIUIINU B Pa3HBIX 00JIACTAX
3HaHMI, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICATECIHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENISIM;

BJIaZICTh HAaBBIKAMH TIO3HABATEIFHON peIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
Y MBICITUTEBHBIX TPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCIIOIb30BaTh MPUEMBI pedIeKCUH
TSl OIICHKH CUTYAI[MH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS TI0 HX CHIDKCHHUIO;

NPUHUMATh MOTUBBI H apPT'YMEHTHI IPYTUX TIPU aHAIIU3E PE3yIIbTaTOB JIESATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMAThH ce0s1, MOHUMast CBOM HEJOCTATKHU U JIOCTOUHCTBA,;

NPUHUMATh MOTUBBI H apPT'YMEHTBI IPYTUX TPU aHATU3E Pe3yIbTaTOB ACSTEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLMIMOKH;

pa3BHBATh CIIOCOOHOCTh TIOHMMATh MUP C MO3UIIUH APYTOTO YETIOBEKA.

MNPEAMETHBIE PE3YJIBTATHBI
[IpenmerHbie pe3ynbTaThl ocBoeHHs mporpammbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKJTIIOYAIOT crieruduueckue st ydyeOHoro npenmera «buosorusy Hay4yHble 3HAHUS, YMEHUS U
CrocoObl JICHCTBUM TIO OCBOCHHUIO, HWHTEPHPETAlMM W MPeoOpa3OBaHUIO 3HAHWUN, BHJBI



JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4eOHBIX
CUTyallUsiX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C Ouomorumeir. B
nporpaMMe IpeAMETHbIC Pe3yJIbTaThl MPEACTABICHBI 10 roJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOCHUA yueOHoro mnpenmera «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKphIBaTh COAECp)KaHNuEe OMOOTHYECKUX TEPMUHOB U MMOHATUI: BU]I, TIOMYJISIIHS,
reHo(OH, SBONIONMS, JBWXKYIIUME CHIBI ((AaKTOpPBI) 3BOJIOLWH, MPUCIOCOOIIEHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, »SKOJOrHYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUsI, SKOJIOrHuecKas mupamuaa, ouoreoreHos, ouocdepa;

yMEHME Wu3araTb Ouosnoruueckue Tteopuu (3BomounoHHass teopust Y. JlapsuHna,
CUHTETHYECKasl TEOpUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliiieBoro cxoactea K. M.
bapa, uepenoBaHus rIaBHBIX HampaBieHuid u mytei sBomroruu A. H. CeBeprioBa, ydeHus o
ouoctepe B. U. BepHanckoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOJIOJACHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBEIEHHE OHOJIOrH4YEeCKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/bl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOrOo  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOTIEHHOCTH OPraHU3MOB, JIEHCTBHUS IKOJIOTMYECKUX (AKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJIyYE€HHbIE 3HAHUS JJIs 00BACHEHUs OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1711 IPUHATUS IPAKTUUYECKUX PELIEHUI B MOBCEJHEBHOM KU3HHU C EJIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXarolleil NpUpOAHOM cpene, NMOHMMaHHE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/lauM, COCTAaBIIATh CXEMBbl IepeHoca
BEIIIECTB M YHEPTUU B SKOCUCTEMaX (I[eNH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOpAaTOpHbIE U MpPaKTHUYECKHE padOThl, COOMI0IaTh IMpaBHUia MPH
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTMYECKOTrO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HWH(OpMaIMK, HAYIHO-TIOMYJSPHBIE MaTepHaNIbl), PacCMAaTPUBATh TJIOOAIBHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubnmoreka [IOK
1 bostori kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubnrorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTb KJIETKU 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE M MTHAMBUAYAIBHOE Pa3BUTHE 5 05 Bbu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 3 1 1 bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 3
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11 KUIIACC

KosaunuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne n/n Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 1 1 1
IBOMOIHOKKs OnONOrHs > https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 19 1 1 bubnnorexa [HOK
3emie https://m.edsoo.ru/7f41cc74
3 OpraausMel 1 OK aromas cpena 16 1 bubmorexa [JOK
p pyarotias cpei https://m.edsoo.ru/7f41cc74
buo OK
4 Coo0111ecTBa ¥ HKOIOTHYECKUE CUCTEMBI 16 2 hgpSJ,I:I;I/(r)T:.GeZZCIi).ru 17f41cc74
5 PesenBHOE Bbe ) bubmuorexa [JOK
BHOE BpPEMS
P p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 3
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