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IHHOACHUTEJIBHASA 3ATIMCKA

[Tpu pazpaboTke mporpaMMbl IO OMOJIOTHH TEOPETHYECKYIO OCHOBY JUIS OTIPENIEICHUS MOAX0J0B K
(bopMUpPOBAHHIO COJEpKAHUS YUeOHOTO Tmpenmera «bBHOJIOTHS» COCTAaBHIM: KOHIIETITyalbHbIC
nosnoxxeHuss I'OC COO o B3anM00OyCIOBIEHHOCTH LIEIEH, COlepKaHus, Pe3yabTaTOB 00ydeHuUs
1 TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHKOB, ITOJIOKEHHSI 00 OOMIMX HEJsIX M MPUHIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBl CpefaHero oomiero oOpa3oBaHus B
Poccuiickoit @enepannu, a TakkKe MOJOKEHHU O crieu(rKe OHOJOTHH, € 3HAaUCHUH B TIO3HAHUH
KUBOW MIPUPOIBI M 00ECIIEUeHNH CYIIECTBOBAHMUS YeJoBeueckoro obmiecta. CormacHo Ha3BaHHBIM
MIOJIOKEHHSIM, OTIpE/IeNICHBl OCHOBHBIE (DYHKIIMH MTPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.
[Iporpamma mo Owuonoruu Aa€T MpeACTaBIECHUE O MENsAx, 00 oOmiedl crpareruu oOydeHus,
BOCIIUTaHMS U Pa3BUTHS oOydaroluxcs cpeacTBaMu yuyeOHoro npeamera «buonorus», onpenenser
00s13aTeIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYpPY, paclpesielieHue 1Mo paszesiaMm U TeMaw,
PEKOMEHyeMYIO TTOCIIEA0BATEIIEHOCTh N3YUeHHs yIeOHOTO MaTepHralia ¢ y4ETOM MEXIIPEIMETHBIX
W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTeIbHOTO TPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme mo OWOJIOTHM Tak)Ke YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TIPEAMETHBIM pe3yiabTaraM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX JEUCTBUH  OOYy4aloOlmUXCs 1O  OCBOCHHUIO
coJiep’KaHusl OMOJIOrn4ecKoro oopa3oBaHHsL.

B nmnporpamme mno Ouonorun (10-11 knaccel, ©0a30BbIi  YpPOBEHb) pealM30BaH MPUHIIMII
MPEEMCTBEHHOCTH B W3y4YeHWH Ouonorum, Omaromaps dYeMy B HEHl MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HAa DPa3BUTHE 3HAHMUMH, CBA3AHHBIX C ()OPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PDEHHUS,  LIEHHOCTHBIX  OPUEHTALMH  JMYHOCTH,  3KOJIOTUYECKOTO  MBIIIJICHHUS,
MPEACTABICHUI O 3I0POBOM 00pa3e KU3HHU U OCPEKHBIM OTHOIICHUEM K OKPYXKAIOIIEH TPUPOTHON
cpene. [TosTomy Hapsimy ¢ u3ydeHueM OOIMIEONOIOTHICCKUX TCOPUH, a TAK)KE 3HAHUK O CTPOCHUH
KMBBIX CHUCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IIPOLIECCOB B
nporpaMme 10 OHOJIOTMM YAEJIEHO BHMMAHUE HCIOJb30BAHUIO [IOJIyYEHHBIX 3HAaHUH B
MIOBCEJHEBHON JKW3HM JJI pEIleHUs NPUKIAJHBIX 3aJad, B TOM 4YHUCIE: MNPO(UIAKTUKU
HacJIe/ICTBEHHbIX ~ 3a00JIeBaHUII ~ 4YelIOBEKa,  MEIUMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMS,
00OCHOBaHMS SKOJIOTUYECKH 11€JecOo00pa3HOro MOBEJCHUS B OKpYXarolled NpUpOIHOU cpere,
aHaIM3a BIMAHMUS XO3SHCTBEHHON [JESTEIbHOCTH YEIOBEKA HAa COCTOSIHME MPUPOJIHBIX U
HCKYCCTBEHHBIX 5KOCHCTEM. YCUJIECHHE BHMMAHHUS K IPUKIAJAHOM HAIpaBIEHHOCTH Y4eOHOTO
npeamera «bHONOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEUYEeHHUs YCIOBHM Ul pelIeHus
OJIHOM M3 aKTyaJbHBIX 3aJjay IIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHMsA, KOTOpas IMpearoJiaraer
¢dopmupoBaHue y OOy4YalOIIMXCSl CIIOCOOHOCTH aJalTUPOBAaThCS K H3MEHEHUSAM JIMHAMUYHO
Pa3BUBAIOLIETOCA COBPEMEHHOIO MUpA.

buosiorus Ha ypoBHe cpesiHero o01ero oOpa3oBaHus 3aHUMAaeT BaxxHoe MecTo. OHa obecnieunBaeT
¢dopmupoBaHue y OOYyYarOUIMXCS TNPEACTaBICHUH O HAayyHOW KapTHMHE MHpa, pacuIupsieT u
0000111aeT 3HaHUA O KUBOU MPHUPOJIE, €€ OTIMYUTEIbHBIX PU3HAKAX — YPOBHEBOM OpraHMU3aluu U
9BOJIFOLIMM, CO3Ja€T YyCIOBHUSA JUIA: TO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (OPMHPOBAHUS
(GYHKIMOHATBLHOH TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3zomacHoro obOpasza JKHU3HH,
HKOJIOTUYECKOTO MBIIUIEHNUS, [IEHHOCTHOTO OTHOUIEHUS K )KUBOM NMPHUPOJIE U YETIOBEKY.

Bbonbiioe 3HaueHne OMOIOTHS UMEET TAaKKe Ul pellIeHHs] BOCIIUTATENbHBIX U Pa3BUBAIOIINX 33/1a4
cpeaHero o0riero o0pa3oBaHus, couuanu3anuu oodydatoniuxcs. M3ydenne Ouosorun obecreunBaeT
yciaoBUS I (OPMHUPOBAHUS HHTEIUIEKTYyalIbHBIX, KOMMYHHUKALMOHHBIX M HWH(POPMAIMOHHBIX
HaBBIKOB, J3CTETUYECKON KyJIbTYpbl, CHOCOOCTBYET WHTETpAalUU OHOJOTMYECKUX 3HAaHUM C
MPEJCTaBICHUAMU U3 JIPYruX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMHUU U Teorpaduu.



Ha3BanHbie 1moJIoKeHUS O MpeaHa3sHauYeHHH y4eOHOro mpeamera «bHOJOTHs» COCTaBUIM OCHOBY
IUIsL OTIPEJENICHUS IOAX00B K 0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHMUs, IPEICTABICHHOTO B
porpamMmme 1o OHoJIOTHH.

Ot160p conepxanus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C O3 IIUH
KyJIbTYpPOCOOOPA3HOTO IO/AX0/a, B COOTBETCTBHU C KOTOPBIM OOYyYarolIHecs JOJIKHBI OCBOHMTH
3HAHUS ¥ YMEHHS, 3HAYMMBbIE JUIsI (OPMHUPOBAHUS OOIIEH KyJIbTYpPHI, ONPEICISIONINE aeKBAaTHOE
MOBEJICHHUE YEIIOBEKA B OKPY)KAIOUICH MPUPOIHOH cpelie, BOCTpeOOBaHHBIE B TIOBCEAHEBHOM KU3HU
U TIpaKTU4ecKoi aesTenbHOCTH. Ocoboe MEecTO B 3TOH CHUCTEME 3HAHMHM 3aHMMAIOT JIEMEHTHI
COJIepKaHUsA, KOTOpBIE CIY)KaT OCHOBOHM aisi (pOpMUpPOBAHHS NPEACTABICHUNH O COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa W IIEHHOCTHBIX OPUEHTALMUSAX JHMYHOCTH, CIIOCOOCTBYIOIIHUX
r'yMaHHU3aluyd OMOJIOTHYECKOro 00pa30BaHUs.

CTpyKTypHpOBaHHUE COAEPIKaHMsI yIeOHOTO MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBIIEHO C
y4€TOM MPHOPHUTETHOTO 3HAYCHUS 3HAHWHA 00 OTIMYUTEIBHBIX 0COOCHHOCTSX XKHBOW MPUPOIBI, O
e€ ypOBHEBOW OpraHU3aIMH U 3BOJIONNU. B COOTBETCTBUY C 3THM B CTPYKType Y4eOHOTO IpeaMeTa
«buonorus» BBIENEHBI CIEAYIOIINE COAep)KaTeNbHble JUHUM: «buonorus xak Hayka. MeTomabl
HAy4YHOTO TMo3HaHMs», «Kierka xak Omonormdeckas cucremayn, «OpraHu3M Kak OHOJIOTHYECKas
cucteMay, «CucremMa W MHOTOOOpaswe OPraHWYECKOTO MHUPA», «OBOJIONHS XHBOH IPUPOIBI»,
«IKOCHCTEMBI 1 TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp wm3yuenms yueOHOro mpenmera «buomornms» Ha 0a30BOM ypOBHE — OBJAJCHHUE
00yJaroIUMUCs 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHON OPTaHU3alliH KHUBBIX CHCTEM Pa3HOTO
paHra ¥ MpuoOpeTeHHe YMEHHUIA HCTIOB30BaTh 3TH 3HAHUS IS TPAMOTHBIX JIEHCTBHIA B OTHOIICHUH
00BEKTOB KMBOM MPHUPOJIBI U PEIICHUS Pa3IHYHBIX KU3HEHHBIX TPOOIEM.

JlocTikenne 1enu wu3ydeHus ydeOHoro mpeamera «buosorms» Ha 0a30BOM  ypOBHE
o0ecIieunBaeTCs peIICHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYArONIMMHCS CHCTEMbl 3HAHMH O OHOJOTHYECKHX TEOpUAX, YUYCHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUIIaX, CIY)KaIlIUX OCHOBOW 11 ()OPMUPOBAHNUS NPEACTABICHNI
0 €CTECTBEHHO-HAyYHOW KapTHHE MUPA, O METOAaX HAyYHOTO IMO3HAHMS, CTPOCHUH, MHOTO00pa3nu
U OCOOCHHOCTSX MXHBBIX CHCTEM pa3HOTO YPOBHS OPraHM3AIlMH, BBIIAIOIIUXCS OTKPBITHSX H
COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

dopmupoBaHre y O0Oy4aromMXCs IO3HABATEIbHBIX, WHTEIUICKTYaJbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEH B Ipolecce aHauu3a JaHHBIX O IMyTSAX Pa3BUTHS B OMOJOTMU HAYYHBIX B3TJISJIOB,
u/iei ¥ NOJX0JI0B K M3YUCHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3allUH;

CTaHOBJICHHE Yy oOy4arommuxcst oOmell KylbTypbl, (QYHKIMOHAIBHOH T'PAaMOTHOCTH, pa3BUTHE
yMEHHH OOBSCHATH U OLICHMBATH SBJICHUS OKPYXKAIOIIETO MHpa XMBOW MPUPOJBI HA OCHOBAHHUU
3HAHWUM U OIIBITA, MOJYYEHHBIX PH N3y4eHUU OHOJIOTHY;

dopmupoBaHKEe Y O0YdYaIOIIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAUCHHWE OWOJOTMYECKUX 3HAHWUU B
NPaKTHYECKON JESTEIbHOCTH YEJIOBEKA, PAa3BHTHH COBPEMEHHBIX MEJUIMHCKHX TEXHOJIOTHH M
arpoOHOTEeXHOJIOT HH;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKMBOW  IIPUPOIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOUICHUS K HEH, COONIOJCHUS STHYECKUX HOPM HPH IMPOBEICHUU
OMOJIOTHYECKUX UCCIIEJOBAHHIA;

0CO3HAHME IIEHHOCTU OMOJIOrMYECKMX 3HAHUHN JUIS TOBBIIIEHUS YPOBHS KOJOTHUECKOH KYyJIbTYpHI,
111 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUIA U YMEHUI B OBCEAHEBHOM KU3HU /ISl OLICHKH TOCIEICTBUN
CBOEH JEATENPHOCTH 10 OTHOLIEHHIO K OKpYXKaroled cpene, COOCTBEHHOMY 3/I0pPOBBIO,
o0ocHOBaHME U coOII0IeHNe Mep MPOPUIAKTUKY 3a00JI€BaHUI.
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B cucreme cpennero obuiero oopazoBanus «buonorus», uzydaemasi Ha 6a30BOM YpOBHE, SIBISIETCS
00s13aTeNbHBIM YYEOHBIM TPEIMETOM, BXOSIIUM B COCTaB MPEAMETHON 00nacTu «EcTecTBeHHO-
HAaYYHBIC IPCAMCThD».

Jiis u3ydenusi Ouoaoru Ha 6a30BOM yPOBHE CPEIHETO 00IIero o0pa3oBaHus OTBOJAUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 gac B Hegeno), B 11 kmacce — 34 gaca (1 yac B Hezeno).



COJAEPKAHME YYEBHOTI'O ITPE/IMETA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buomornss kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QrIoco(uei, ITHUKOHW, ICTCTHKOW ¥ mpaBoM. Poibs Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metonpl TO3HaHUS >KUBOW HpUponbl (HAOMIOAEHUE, SKCIEPUMEHT, OIHMCAaHUE, HU3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThI:

[IpaxTueckas padota Ne 1. «Mcnosib30BaHK€e pa3IMYHbIX METOJOB IIPU MU3yYEHUH OMOJOTHYECKUX
0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aI U5,

XKusble cucreMpl (OMOCUCTEMBI) KaK MpeAMET M3ydeHus Ouosnoruu. OTiauyuue >KUBBIX CUCTEM OT
HEOpPraHUYECKOW MPUPOIbIL.

CpoiicTBa OHOCHMCTEM M HMX pa3HOOOpazue. YPOBHU OpraHu3alii OMOCHCTEM: MOJIEKYISIPHBIH,

KJIETOYHBIH, TKaHEBHIH, OpPraHU3MEHHBIH, MOMYJISIIUOHHO -BUJIOBOM, 9KOCHUCTEMHBIH
(ObuoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoHcTpaumnu:

Tabmuip! u cxembl: «OCHOBHBIE PU3HAKH JKU3HNY, «YPOBHHM OPraHU3alUN KUBOW TTPUPOIBI».
Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUI COCTaB KIETKH. XMMUYECKHAE IEMEHTBI: MAKpO3JIEMEHTHI, MUKPO3JIeMeHThI. Bona u
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BelllecTB B KieTke. [loanep:kanne ocMOTHYECKOTo OanaHca.
benku. CoctaB u crpoeHue OeiakoB. AMHUHOKUCIOTBI — MOHOMephl OenkoB. Hesamenumbie u
3aMEHHUMbIE aMUHOKHCIOTb. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OCIKOBON MOJIEKYIIbI
(mepBUYHAas, BTOPUYHAS, TPETHUUHAS U YETBEPTUYHASI CTPYKTypa). XUMHUYECKHUE CBONCTBA OEIIKOB.
buonorndeckue GhyHKIIUU OCIKOB.

depMeHThI — Ouoornueckrue Katanuzaropsl. CTpoeHne ¢pepMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas
cnenuduunocts. Kodepmentsl. Butamunbl. Otauuus (QepMEHTOB OT  HEOPraHMYECKUX
KaTaJin3aTopOB.

VYrneBopl: MOHOCaxapuabl (TJII0K03a, prubo3a u Ae30Kkcuprdo3a), Aucaxapuibl (caxaposa, JIakTo3a)
U ToJIMcaxapuibl (Kpaxmal, TIMKOTeH, 1eJT0103a). buonornyeckue pyHKINUN yriIeBOIOB.
Jlununer: Tpurnuuepuasl, Qochomunuasl, crepouabl. [ uapoduibHO-THAPO(YOOHBIE CBOWCTBA.
buonoruueckue ¢ynkiuu aunuaoB. CpaBHEHUE YTIEBOAOB, OCIKOB U JIMMUAOB KaK MCTOYHUKOB
SHEPrUH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykiieotas!l — MOHOMEpBI HYKJIEMHOBBIX KHCIOT. CTpoeHHE
u ¢pynkuun JJHK. Ctpoenne u pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIum.
[uTtonorus — Hayka o kieTke. KierouHas Teopus — nmpumep B3auMOACHCTBHS UAeH U (PaKTOB B
Hay4YHOM MO3HAHUHU. METObl U3yUeHUS KIETKH.

Knetka kak mnenmoctHas »xuBas cuctema. OOmpie TpU3HAKK KIETOK: 3aMKHYTash HapyXHas
MeMOpana, monekynsl JJHK kak renerudeckwuii anmapar, cucteMa CUHTe3a Oernka.



Tumbr  kJeToK:  JyKapuoTHYecKas ©  npokapuoruyeckas.  OcOOEHHOCTH  CTPOCHUS
MpoKaproTHUECKOW KieTkH. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTeHKA, TJIMKOKAJIUKC, HX (DYyHKIHH.
[Ina3martnyeckass MemOpana, e€ cBoiictBa W (QyHKiuH. LuTomnasmMa u €€ OpraHOWIBI
OnnomemOpanubie opranounsl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [lomyaBTOHOMHBIE
OpraHOMIbl KJICTKU: MUTOXOHJIPUH, TIacTHAbl. [IporcxokaeHne MUTOXOHIPUM U TiacTua. Bussl
mwiactug. HememOpaHHble oOpraHouabl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPHUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIETKU. BritoueHus!.

Snpo — perynstopHbiii neHTp kietku. CrpoeHue sapa: siiepHas o000Ji0YKa, KapuoriasMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneitnen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XUMHAYECKUX 3JEMEHTOB B HEXKMBOM TpHUpoje», «Pacnpenenenue
XMUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmuisr u cxemsbl: «llepuoanueckas Tabaua XMMUYECKUX 3JIE€MEHTOB», «CTpOEHHE MOJIEKYJIbI
Bonbl», «buocuHTe3 Oenkay, «CTpoeHme MoOJeKynbl Oenkay, «CTpoeHue QepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CrpoeHue 3yKapHOTHYECKOM
KIeTKn», «CTpoeHMEe JKHUBOTHOM KIETKW», «CTpOEHHE pacCTUTEIbHOW KIETKN», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKW, «YTIEBOABDY, «JIumuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKOT, 00OPYIOBaHKE ISl TIPOBEICHUS HAOIIOCHUN, N3MEPEHUIH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.
JlaGopaTopHble M MpaKTH4YecKue padoThbi:

JlaGopatopnast padota Ne 1. «/3ydyeHune KaTaqTuTHYECKOW aKTUBHOCTH ()EpMEHTOB (Ha MpHUMEpE
aMUJIa3bl WM KaTaasbl)y.

JlaGopaTtopnast padoTta Ne 2. «/3ydyeHne CTpOeHHs KIETOK PACTECHUH, KUBOTHBIX U OaKTEpUH IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM METa0O0JM3M. ACCUMWIANUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUJISAIUS
(oHepreruyeckuii oOMEH) — JBE CTOPOHBI E€IMHOrO Impolecca MerabonuzMa. Poiib 3akoHOB
COXPaHEHUS BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunber oOMeHa BemecTB: aBTOTPOHBIN U rerepoTpodHbIi. Posb pepMeHTOB B 0OMEHEe BEIIEeCTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

®ortocunrte3. CBeroBas u TeMHoBas ¢a3bl hoTocuHTe3a. Peakiyu gorocunresa. IhHeKTHBHOCT
dboTocunTe3za. 3HaueHue QOTOCHHTE3a Ui JKU3HM Ha 3emuie. BiusHue ycnoBuii cpeisl Ha
(hoTOCHHTE3 U CTIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYoIIe OakTeprun. 3HaYeHHe XeMOCHHTEe3a IS )KU3HH Ha 3eMIle.
OHepretudyeckuii oOMeH B KkieTke. PacierieHne BelIecTB, BBIICICHHE M aKKyMYIHPOBaHUE
SHEPruu B KIETKE. OJTambl JHEepreTuueckoro odOmena. [nmukonus. bpoxkeHwe U ero BUIbL
Kucnopognoe okuciaeHue, WM KIeTo4yHoe JbIxaHue. OxucinutenbHoe (GochopriinpoBaHUe.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

Peakiun matpuuHoro cuHtes3a. I'enernueckas umHdopmamms u JJHK. Peanuzanus renernyeckoit
nH(popMaluy B KIeTKe. [ eHeTHuecKnuit Ko U ero cBoiicTBa. TpaHCKpUMIUS — MAaTPUYHBIN CUHTE3
PHK. Tpaucnsuust — 6uocuntes Oenka. Jrtambl TpaHchsiuu. KoaupoBaHue aMHHOKHUCTOT. Poib
pubocom B OMocHHTE3€ Oernka.



Hexnerounsie ¢opmbl ku3HU — BHUpYCHl. Mcrtopust otkpeitus BupycoB (/. M. VBanoBckuii).
OCOOEHHOCTH CTpOCHHS W >KM3HEHHOTO IWKJIa BHUpYcOB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX M 4YEJIOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHonedunmra uyenoseka (BUY) —
Bo30ymutens CIIM/la. OOpatnHast TpaHCKpHUILUMs, peBepTaza W uHTerpasa. IIpodumaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

IToptpersr: H. K. Konbuos, JI. Y. UBanoscku, K. A. Tumupszes.

Tabmumer w1 cxembl: «Twumbl muTaHus», «MeTabomuzm», «MUTOXOHAPHUSIY, «IDHEPTETUUCCKUI
obMen», «Xmoporutacty, «Potocunredn, «Crpoenne JIHK», «Crpoenne m (QyHKIIMOHMpPOBAHUE
reHa», «Cunrte3 Oenkay, «l'enernueckuii koa», «Bupyce», «bakrepuodarm», «CtpoeHue u
*u3HeHHbIH nuka Bupyca CIIM/a, 6axtepuodara», «Pemmukanus JJHK».

Ob6opynoBanue: Monenu-amuinkanuu «Ynpoenune JIHK u tpanckpunmmsy, «buocunre3 Oenkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounsrii uki1, uim »KU3HEHHBIA UK KiaeTku. MHTepdaza u mutos. [Ipormeccsl, mpoTekaromme
B uHTepdaze. Pemnukanus — peakuus wmarpuuHoro cuHte3a JHK. Crpoenune xpomocowm.
XpOMOCOMHBIN Habop — KapuoTui. JIWMIOWIHBIK M TalUIOUAHBIA XPOMOCOMHBIE HaOOPBI.
Xpomatuasl. [luTonornyeckne OCHOBBI Pa3MHOKEHUS U UHIAUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.
Jenenne knetkn — muto3. Cragum Murto3za. [Iponeccsl, MpouCcXoAsIye Ha pa3HbIX CTAAUAX MUATO3A.
buonornyeckuit cMbICT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aronTo3.

@opMBl  pPa3MHOXKEHHUS OPraHuU3MOB: Oecrojioe U MosoBoe. Bujpl 0ecrnosoro pa3MHOXKEHHUS:
JiefieHue HaJBOE, IOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX, CIHOpPOOOpa30BaHME, BETE€TAaTUBHOE
pa3MHoxeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE ISl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOIOrO.

Meiio3. Craguu meio3sa. [Ipoueccsl, mpoucxoasiye Ha cTaausax Meio3a. [loBenenue xpoMocoM B
Mmeito3e. KpoccunroBep. bruonorndeckuii CMbICI U 3HAYEHHUE MEH03a.

l'amerorenes — mpoiecc 00pa3oBaHHs TOJOBBIX KJIETOK Yy JKMBOTHBIX. [loioBble elne3bl:
CEMEHHUKU W su4yHUKU. OOpazoBaHuE W pa3BUTHE IMOJIOBBIX KJIETOK — raMmeT (CIepMaTo30uj,
SilIeKJIeTKa) — cHepMaroreHe3 U oBoreHes. (OcCOOEHHOCTH CTpOEHMsSI SHULEKIETOK U

cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BuUTHE (OHTOTEHE3). OMOpPHOHAIIbHOE pa3BHUTHE (IMOpHOTEHE3). OTarbl
SMOPHOHAIBHOTO Pa3BUTHUS y MO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacTPY/IsLUs, OPraHOICHE3.
IToctamOproHabHOE pa3BUTHE. THIBI NOCTIMOPHMOHAIBHOIO Pa3BUTUA: MPSAMOE, HENpsMOe
(imunHOUYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOTE€HE3 LBETKOBOI'O pACTEHMS: CTPOEHHE CEMEHH, CTaIuH
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuupl n cxembl: «@DOpMBI pa3MHOXKEHHUS OpraHu3MoB», «J[BoilHOe omIIONOTBOpEHUE Yy
LIBETKOBBIX PAaCTeHUI», «BereraTuBHOE pa3MHOXKEHHME pacTeHUN», «JleleHue KileTku OakTepuiiy,
«CTpoeHHE TNOJIOBBIX KIETOK», «CTpoeHue XpomocoMbl», «Kietounelii mukm», «Pemnmmkanus
JHK», «Muroz», «Meios», «IIpsMmoe u HenpsiMoe pa3BUTHE», «] aMETOreHe3 y MIEKONUTAIOIINX 1
4enoBeka», « OCHOBHBIE CTaIUU OHTOTEHE3A».

OOGopynoBaHue:  MHUKpPOCKON,  MHKpomrpenapatl  «CrepMaro30ubl  MIIEKOMHUTAOLIETO»,
«SliinexseTka MieKonuTamero», «Kapnoknues B KJI€TKax KOpEIIKa JIyKa», MarHUTHAas MOJEIb-
anmiukainus «/lenenue kierkuy, moaens JJHK, moxens MeradasHoil XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:
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Jlaboparopuas padota Ne 3. «HaGmroneHne MUTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax.

JlaboparopHass pabora Ne 4. «l3yueHue CTpOCHHSI TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciieiCTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipeamer u 3amauu reHetuku. Mctopus pa3Butus reHeTukd. Poib mUTOIOrMU M SMOPHOJIOTHH B
CTAaHOBJICHUU T€HETHKHU. BKJ1al pOCCHIICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeToabl
TEHETUKH (TUOPUIONOTHYECKUM, IUTOTCHETUYECKUM, MOJEKYIApHO-reHeTnYeckuii). OCHOBHBIE
TreHEeTUYECKUE MOHATUA. [ eHeTHUecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKpelMBaHUH.
3aKOHOMEPHOCTH HACJIEJJOBaHUsI TPU3HAKOB, ycTaHoBieHHbIe [. Mennenem. MoHoruOpugHoe
CKpelIuBaHue. 3aKOH €IMHO-00pa3usi THOPHUIOB MEPBOTrO MOKOJIeHUs. [IpaBuio JOMHHHpPOBAHUS.
3aKoH paclIerieHus Mpu3HaKoB. ['unore3a unctotel rameT. [1oJHOE 1 HETTOJTHOE TOMUHUPOBAHUE.
JurnbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HacJIeIOBaHUs MpU3HAKOB. [[uTorenernueckue
OCHOBBI ~ JIUTHOPUIIHOTO  CKpEIIMBaHHA. AHaIM3UpYIOIIee CKpemuBanue. Vcmnonp3oBaHue
aQHAJIM3HUPYIOIIETO CKPELIUBAaHUS 7S ONIPEAETICHHsI TEHOTHUIIa OCOOH.

CueruieHHOe HacnenoBaHue mpuszHakoB. Pabora T. Moprana mo clenjeHHOMY HaclieJOBaHUIO
reHoB. HapyiieHnue criernieHusi reHOB B pe3y/ibTaTe KPOCCHHIOBEPA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHIEeCKHE KapThI.

I'enetnka mosa. XpoOMOCOMHOE OmIpeaeneHrue 1oJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHsIe U reTeporaMeTHbie Opraiu3Mbl. HacienoBanue mpru3HaKoB, CHEMJICHHBIX C TIOJIOM.
N3menunBocTh. Buabl M3MEHYMBOCTH: HEHACTENCTBEHHAss W HacleACTBeHHas. Ponb cpemsl B
HEHACTIEACTBEHHOW  HM3MEHUYMBOCTH. XapaKTePUCTUKA  MOJU(PHUKAIMOHHON  HM3MEHYHBOCTH.
Bapuanuonssiii pan v BapuanuoHHas kpuBas. Hopma peakumu mnpuszHaka. KonudecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.
HacnenctBennas, uiu reHoTunuyeckasi, U3SMeHUMBOCTh. KoMOMHAaTUBHASL M3MEHUYMBOCTh. Meiio3 u
MOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHMBHOW W3MEHYMBOCTH. MyTallMOHHAass HW3MEHUYHUBOCTb.
Knaccudukanus myranuii: TeHHbIC, XPOMOCOMHBIC, T€HOMHBIC. HacToTa M TPUYUHBI MYTallUi.
MyrtareHnbie (HakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOW m3MeHunBocTH H. U.
Basunosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotunm 4yenmoBeka. (OCHOBHBIE METOJbl TIE€HETUKH  YEJIOBEKA:
reHeaqornyeckuii,  ONM3HEIOBbIN,  LUTOTEHETHYECKUH, OMOXMMHUYECKUH,  MOJIEKYJISPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpENEICHHE T[E€HOTHUIIA: IIOJHOT€HOMHOE CEKBEHUPOBAHME,
TreHOTUIIMPOBaHUWEe, B ToM uucie ¢ nomoupio [IIP-ananusa. HacnenctBennole 3a0oJieBaHUSA
4esloBeKa: reHHble 00JIe3HU, 00JIE3HH C HACIIECTBEHHON MPEIpacooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIUIBI 310pOBOTO
oOpa3a JKU3HU, AUATHOCTUKH, MPOGWIAKTHKUA M JEUEHUs TeHeTHUYeCKHX OonezHed. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYEHHE MEIUUMHCKOM TIE€HETUKH B MPEJOTBPALLECHHU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHUN YEIIOBEKA.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-PecoBckuid,
H. 1. BaBunos.

Tabnuipl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOr€HEeTHYEeCcKask OCHOBa», «3aKOH
pacilenyeHus] U ero LUTOTeHETHYecKas OCHOBa», «3aKOH YHCTOTHI Tamery», «JlurubpumHoe
ckpemuBanue», «lluTomoruyeckue  OCHOBBI ~ AMTMOPUIHOTO  CKpelIMBaHUs»,  «Meio3y,
«B3aumoelicTBUE alieNbHBIX TE€HOBY, « €HeTHUeCKue KapThl paCTEHUM, )KMBOTHBIX U YEJIOBEKa,
«l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBAHUs, CUEIJIEHHOTO C THoJiom», «KapuoTumsl



YelloBeKa M KUBOTHBIX», «Buapl w3MeHUMBOCTHY, «MoaupUKAIMOHHAS HW3MEHYUBOCTHY,
«Hacnenosanue pesyc-gakropa», «['eHeTHKa rpyI KpoBu», «MyTallmoHHAs ©3MEHUYUBOCTHY.
ObopynoBanue:  MoAenH-amuMKauuu  «MoHoruOpugHoe — ckpemuBanue»,  «HemomHoe
JOMHHHUPOBaHHE», «JurubpumaHoe ckpenuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKkponpenapar «JIpozopwmna» (Hopma, myranmuu (OpMBI KPBUILEB M OKpPAcKH Tena), repOapuit
«I"oOpox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

Jlaboparopuass pabora Ne 5. «V3ydeHWe pe3yslbTaToB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKPEILMBAHUS Y IPO30(pUIIbl HA TOTOBBIX MUKPOIpEnapaTax.

Jlaboparopuas pabora Ne 6. «/3yueHue MOAMPUKATUOHHOW W3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

JlaGoparopHas padota Ne 7. «AHanu3 Mmyranuil y Apo30¢uibl Ha TOTOBBIX MUKpOIIpenapaTaxy.
[IpaxTueckas padota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEJIOBEKa».

Tema 7. Cesnexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekius KaK HayKa U MPOIECC. 3aporKIeHHUE ceNeKnu 1 joMectukamus. Yuenue H. 1. Bapunosa
0 LEHTpPax MPOUCXOXKACHUS M MHOT0OOpa3usi KylIbTYpHbIX pacTeHui. LIeHTpbl mpoucXoXaeHUs
JOMAITHUX KUBOTHBIX. COPT, MOpO/Ia, IITaMM.

CoBpemeHHbIEe METO/IbI ceNleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B CENEKIIMH PAaCTEHUN 1
KUBOTHBIX. O1leHKa dKcTepbepa. bin3kopoacTBEHHOE CKpeluBaHue — UHOpUAUHT. UucTast TuHUS.
CkpemuBaHue YUCTHIX JTUHUMA. ['eTeposuc, nnu rudpuanas cuia. HepoacTBeHHOE CKpeluBaHue —
ayropuuar. Otnanéunas ruOpuansanus u e€ ycrnexu. VIcKkycCTBEHHBIH MyTareHe3 M IMoJydeHHe
MOJUIIIOUOB. JlocTHXKEeHHsI CeNEKIIUU pacTeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oOTpacib NpoW3BOJACTBA. ['€HHas WHXEHepud. OITamnbl CO3JAAHUSA
pekomOunantHor JIHK wu Tpancrennsix opranusmoB. Kierounas wumxeHepus. Kierounsie
KyJIbTypbl. MHKpPOKJIOHAJIBbHOE pa3MHOXEHUE pacTeHui. KIoHMpoBaHME BBICOKOIPOIYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE U JdTHYeckue mnpoomempl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabnuipl u cxembl: kapta «L{eHTpBl MPOUCXOXKACHUS U MHOrO00pasusi KyIbTYPHBIX PACTCHUID»,
«[Topopl TOMANTHUX KUBOTHBIX», «COpTa KyIbTYPHBIX pacTeHuit», «OTaanéHHas rudpuau3anusy,
«Pabotel akamemmka M. &. UBanoBay, «llomummongus», «OOBEKTHI OHOTEXHOJIOTHUNY,
«KieTounble KyJIbTypbl U KIIOHUpOBaHUEY, «KOHCTpynpoBaHUE U IEPEHOC T'€HOB, XPOMOCOMY.
O6opynoBaHue: MK IJI0JJOB M KOPHEIUIONOB TUKUX (JOPM U KYJIBTYPHBIX COPTOB PAacTEHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METOAbl U JIOCTHIKEHHUS CENEKIMH pAacTeHHM M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN y4acTOK, B TEILTUYHOE
XO035CTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoOLIMOHHAs OMOJIOTHS.

[IpennocelIku BO3HUKHOBEHHS IBOJIIOIMOHHONW TEOpUHU. DBOJIOLMOHHAS TEOpUS U €€ MEeCTO B
Ouonoruu. BiusHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYIHX HAYK.
CBugerenbcTBa HBoOJIOLMM. [lameoHTONOrMYECKUe: TMOCIEA0BAaTENbHOCTh IOSBICHUS BHUJIOB B
MAJICOHTOJIOTUYECKOH JIeTonunCH, epexoiHble popMbl. broreorpadguueckue: cXoACTBO U pa3iInydue
¢bayH u paop MaTepuKkoB U OCTPOBOB.
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DOMOpHOJIOTHYECKHE: CXOACTBA U pa3jIMyusi SMOPHOHOB pA3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE, pPYAUMEHTApHBIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYEeCKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. [lapeuna. [Ipeanochliku BO3HUKHOBEHMS JapBUHU3MA. J[Broxkymiue
CHJIBI 3BOJIIOLIMU BUAOB 10 /{apBUHY (M30BITOYHOE pa3MHOKEHHE MPU OTPAHUYEHHOCTH PECYPCOB,
HeoIlpeAeNEHHas U3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).
Cunrernueckas teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposotorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBwxyme cuibl  ((akTophl) 3BOJNIONMH BUAOB B Ipupoje. MyTalMOHHBIH MpoLecc |
KOMOMHATHBHAsI U3MEHYUBOCTh. [lonmysiinoHHbIE BOJHBI U Apeii¢ reHoB. M3onsanus u Murpanusi.
EctectBenHbIl 0TOOp — HampaBisiioluii pakTop 3BoOLUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3ynbTaT 3BoJIoLUuU. llpumepsl mnpucnocoOiaeHuit y
OpraHu3mMoB. ApoMop(O3bl U UIUO0-3IATITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHBIE (POpMBI BUI000pa3oBaHus: reorpaduaeckoe,
9KOJIOTMYECKOE.

Makpossomtorusi.  Dopmbl  sBostonMu:  pumeTHYecKas, IUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxxaeHre OT HecHelualu3upoBaHHbIX MpeakoB. Ilporpeccupyromas crnennamu3anus.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[Toptpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. CeBepuios.

Tabmuubl u cxeMbl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apOJbIIIH IMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurcy, «Dopmbl O00OpbOBI 3a CYIIECTBOBaHUE», «ECTECTBEHHBIN OTOOPY,
«MHoroo0Opa3zue CcopToB pacTeHHil», «MHorooOpazue T™OpOJ JKUBOTHBIX», «llomymsamumy,
«MyTanmonHass W3MEHYUBOCTHY, «ApoMopdo3b», «amoamantanum», «OOmas aereHepanus,
«/IBmxymue cuibl sBosonnmn», «Kapra-cxema mapmpyra nyremectsus Y. lapsunay, «boppba 3a
cymiectBoBanue», «lIpucnocobneHHocTs opranusmony», «['eorpaduueckoe BHIOO0Opa3zOBaHHEY,
«DKOJIOTHYECKOE BU000pa30BaHHE.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3jIMYHBIMHM TUIIAMHU OKpPACKH, HAOOp IJIOJOB U CEMSH,
koutekuusi  «[Ipumepbl 3alIUTHBIX TMPUCHOCOONEHUN Y JKUBOTHBIX», MoJelb «OCHOBHbBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOEHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.
buoreorpaduueckas kapra mupa, xoJuiekius «DopMbl COXPaHHOCTH MCKOMAEMbIX >KMBOTHBIX U
pacteHuii», mozenp anmmkanus «llepekpéct xpomocom», BiaxHble mnpenapatel «Pa3Butne
Hacekomoro», «Pa3Butue msarymiku», MukpomnpenapaT «/pozoduna» (Hopma, myramuu (Hopmbl
KPBUIBEB U OKPACKH TETA).

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHIO».
JlaboparopHas pabota Ne 2. «Onmucanue NpucoCOOIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HH HA 3emJie.

JloHay4yHble MIPEACTABICHUS O 3aPOKJACHUU KU3HU. HayuHble rumoTe3bl BOSHUKHOBEHHS KU3HU Ha
3emie: aOuoreHe3 M MaHCHEepMHs. XUMHUECKas 3BOJIONMS. AOHOTEHHBIH CHHTE3 OPraHUYECKUX
BEILIECTB W3 HEOPraHMYECKUX. OJKCIEPUMEHTAIBLHOE MOATBEPKICHHE XHMHUYECKON HSBOJIIOLHUH.
Havanpubie oatambl  Ouosnormdeckod sBomormu. [unoreza PHK-mupa.  ®dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE TMPOTOKJIETKH. [lepBble KIETKM W HMX JBOIIOLUA.
®opMHpPOBaHKWE OCHOBHBIX T'PYII KUBBIX OPraHU3MOB.
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PazButue xu3nu Ha 3emie no spam U nepuojaMm. Karapxeil. Apxeickasi U MpOTEpO30MCKas APBHI.
[Taneo3olickas 3pa u €€ Mepuoabl: KeMOPHIICKHIA, OPIOBUKCKUH, CHUITYPUUCKHHA, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa v €€ nepuo/apl: MaJIeOr€HOBbI, HEOr€HOBbIN, aHTPOIIOT€HO BBIM.
XapakTepucTUKa KiuMaTa U Te0JOrMueckux mpoiieccoB. (OCHOBHbIE 3Tambl  ABOJIOLUU
PacTUTENLHOTO U )KHBOTHOTO MUpPa. ApoMop(]o3bl y pacTeHuil 1 KUBOTHBIX. [losiBeHHe, pacuBeT u
BBIMHPAHHUE TPYII )KHUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak oTpaxeHue 3BOJIIOLMU. OCHOBHBIE CUCTEMATUYECKUE IPYIIIIbI
OpraH13MOB.

OBOJIIOLMS 4YeJoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHUN O MPOUCXOKJIECHUU
yenoBeka. MeToapl u3ydeHusi aHTpornoresesa. CxoicTBa M pa3iuuusl 4YeJIOBEKa U KUBOTHBIX.
CucremaTiueckoe NoJIOKEHUE YeIoBeKa.

JBuxymue cuibl (paxTopsl) aHTpornoreHesa. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIN
otOop. O01IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIUU U BETBH JBOJIIOIIMU YEJIOBEKA: aBCTpalionuTeku, UeraoBek ymenbiid, YernoBek
npsaMoxoaamui, Yenoek Heanaepranbckuii, YemoBek pasyMHbIi. Haxonkm umckomaeMbIx
OCTaTKOB, BpEMs CYIIECTBOBAaHMs, 00JacTb pacHpoOCTpaHEHHUs, oOBbEM TOJIOBHOTO MO3ra, o0pas
KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBINME pachl: €BpONeOuaHas (€BpaswiicKas), Herpo-
aBcTpajounHas  (PKBaTOopuaibHasl),  MOHroJloupHas  (a3MaTcko-amMepukaHckas).  YepTsl
MIPUCTIOCOOJIEHHOCTH MPEICTaBUTENEH YeIOBEYECKHX pac K YCIOBUSM cyllecTBoBaHUA. EquHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHHE COJIHEUHON CHCTEMBI», «Pa3BUTHE OpraHWYECKOTO MHUPay,
«PactutenbHas knetka», <«KuBoTHas kiuetka», «lIpokapuornueckas kierka», «CoBpeMeHHas
CUCTEMA OpPraHU4YeCKOro Mupa», «CpaBHEHHME aHATOMUYECKHMX 4YEpPT CTPOECHUS YEJIOBEKa U
4el0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMUECKUX HAXOJI0OK MPEIKOB
COBPEMEHHOTO 4eJlIoBeKa», «/lpeBHeimue moam», «lpeBHue mroam», «llepBeie coBpemMeHHBIE
0y, «YemoBeueckue paco».

O6opynosanue: myinspku «lIpoucxoxkaenue denoBekay (OIOCTBI aBCTPAIONUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CJIENKA WIA U300pakeHHUs KaMEHHBIX OpYAHH MepBOOBITHOTO
yelnoBeKka (KaMHHU-4ommepbl, pyOmiia, ckpeOrna), TeOXpOHOJOrMYecKass Taliuia, KOJIICKIUs
«DOpMBI COXpaHHOCTH UCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

[Ipaktnueckas pabora Ne 1. «l3yueHue HCKOMAeMbIX OCTATKOB PACTEHHM W J>KMBOTHBIX B
KOJUIEKLIHSIX».

OKCKypcusi «OBOJIONUS OpraHuyeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIH HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKOJIOTHSl Kak Hayka. 3aJayd W pasliedbl 3KOJIOTUU. MeToabl 3KOJIOTMYECKHX HCCIEI0BAHMIA.
DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.
Okonoruveckne  ¢akropbl. Krnaccudukanus  dkomorndeckux — (GakTopoB:  abUOTHUECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBUE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.
AbuoTtnueckue (hakTophl: CBET, TeMIepaTypa, BiIaxHocTb. Poromepuoausm. Ilpucnocobnenus
OpPraHu3MOB K JIeMCTBUIO abNOTHYECKHX (PAaKTOPOB. bronornueckre puTMsl.
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buotnueckue ¢aktopsl. Bumpl OHOTHYECKMX B3aUMOICWCTBUI: KOHKYPEHIIHS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmel. Ilapazutusm, Koomepamus, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIN3M, HEUTpalu3M. 3HAUYe€HHWE OMOTHYCCKUX B3aMMOJCHCTBUIN s
CYIIECTBOBAHMS OPIaHU3MOB B IPHPOJTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU Momnyasiuuu. OCHOBHbIE MOKa3aTead MOMYJISIUN: YUCICHHOCTD,
IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpalus. JuHaMuKa YMCIEHHOCTH HOMYJISLUN
U €€ perysnus.

JdemoHcTpaumnu:

[Toptpetsl: A. I'ym6oabar, K. @. Pynbe, O. 'ekkens.

Tabmuupr u cxemsl: kapta «llpupomnbie 30HBI 3emimy», «Cpeapl OOWTAaHHS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsauunm», «3aKOHOMEPHOCTH POCTAa  YUCICHHOCTH  MOMYJSILIMU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabotra Ne 3. «Mopdonorudeckue OCOOEHHOCTH PACTEHUU W3 Pa3HBIX MECT
oOUTaHUY.

JlabopaTtopHnast pabota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktuueckas padota Ne 2. «[loacu€r mIOTHOCTH MOMYJSAINA pa3HBIX BUJOB PACTCHHI.

Tema 4. CoolOmiecTBa U 3K0JI0IHYECKHE CHCTEMBI.

Coo0mecTBo opranu3MoB — OuoreHo3. CTpykTypsl OWOIIEHO3a: BHUIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuienast). Buapsl-nomuHanTel. CBsi3u B OUOIIEHO3E.

Dkojnoryueckre cucreMbl (9kocuctembl). Ilonatue 00 dKkocuctemMe U OHOTEOLIEHO3E.
OyHKIMOHANBHBIE  KOMIIOHEHTbl ~ SKOCHUCTEMBI:  IMPOJYLEHThl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemecTB W TOTOK JHEPruM B JKocucTteMe. Tpoduyeckue (MUIIEBHIE) YPOBHH
skocucteMbl. [lumessie nenu u cetu. OCHOBHBIE MMOKA3aTENU SKOCUCTEMBI: Onomacca, MpoayKIusl.
DKOJIOTHYECKHE MHpPaMUJbl: TMPOAYKIIMH, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCHCTEM:
YCTOMYUBOCTB, CAMOpPETYJIsius, pazputue. CyKieccus.

[IpupomHbie  3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. OKOCUCTEMa XBOHWHOIO  WJHU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOdKOCHCTEMBI.  YpOoskocucTteMbl. buonornueckoe w
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qaktop ycroHuuBocTH 3KocucteM. CoxpaHeHHEe OHMOJIOrHYEeCKOro
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panunibl, coctaB u cTpykrypa Omocdepsl. Kupoe
BelecTBO U ero GpyHkuu. OcobeHHocTH buochepsl Kak riiodaabHOM 3KocucTeMBbl. JJuHamudeckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTbl BeliecTB 1 OMOTEOXUMUYECKUE IUKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAIbHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiid. AHTpONOreHHbIE H3MEHEHHs B Ouocdepe. [nodanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue mpupoasl U 4yenoBedecTBa. CoxpaHeHue OHOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBa PallMOHANBHOTO YIPABICHHUS MPUPOIAHBIMU pECypcaMHU U HX
ucrnoJyib3oBanue. J[oCTIKeHUs OMOIOTHH U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumer u  cxembl: «[IumeBbie nenu», «buoleHo3: coctaB U CTpyKTypa», «lIpupoanbie
coobmectBa», «llemn mnuraHus», «OKomoruyeckas mupamunay, «buochepa u yenoBex»,
«OQKOCHCTEMA IUPOKOIMCTBEHHOIO JIECa», «DKOCUCTEMA XBOMHOIO Jiecay, «bnoneHos Bonoémar,
«Arpo1neHo3», «[IpumepHble aHTPOTIOT€HHBIE BO3JICHCTBUS HAa NPUPOAY», «BakHellne HCTOUYHUKA
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3arps3HEHUs] BO3/AyXa M TPYHTOBBIX Bom», «llouBa — BakHeHIIas cocraBisiomas Ouocdeps»,
«DaxTopsl Aerpaganuu mnousy, «llapuukoBsiii 3pdexTy», «PakTOpsl paAHOaKTUBHOTO 3arps3HEHUS
ouocheprr», «OO6mas crpykrypa Ounocteps», «Pacmpocrpanenne xu3HH B Ouochepe»,
«O30HOBBIN 3KpaH Ouocgepsr», «KpyroBopor yriepoma B Ouochepe», «KpyroBopor azora B
MIPUPOJIEN.

O6opynoBanue: Mojenb-anIuMKauug «TunuuyHsle OUOLEHO3b», Tepbapuil  «PacTuTenbHbIe
cooOmmecTBa», KoJulekuu «buoreHo3», «BpemuTenn BaKHEUIIMX — CEIBCKOXO03SHCTBEHHBIX
KYyJIbTYyp», TrepOapuu M KOJUIEKUWHM PpAacTeHMH M JKMBOTHBIX, MPHUHAUIEKAIINE K PpPa3HbIM
IKOJIOTHYECKUM TpymmaM ojxHoro Buaa, Kpachas kHura Poccwuiickoit Deneparinu, n300pakeHUS
OXpaHsAEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

CornacHo ®I'OC COO, ycraHaBiMBarOTCsl TpeOOBAaHMS K pe3yJibTaTaM OCBOEHUS 00Yy4arolIUMUCS
MpOrpaMM CpeIHEro o0IIero 00pa3oBaHus: JUMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMUYHOCTHBIX pEe3yJIbTaTOB OCBOEHMS NpeAaMeTa «bruosorus» BbIACIEHBI CIEAYIOLUE
COCTaBJISIOLME: OCO3HAaHWE OOy4yalOUIMMUCS POCCUICKOM TIpakJaHCKONW HMAEHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEAEICHHI0, HaTMuue MOTUBALUU K
00yueHuI0 OMOJIOTUH, IIeJIEHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOESKJIEHUIN JTMYHOCTU HAa OCHOBE
KIIFOYEBBIX [IEHHOCTEH U MCTOPUYECKUX TPAAULIMKA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOY4YarolIMXCSl PYKOBOJCTBOBATHCS B CBOEM JIEATENBHOCTH LEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAaMHU, MPUCYIIUMU CUCTEME OHOJIOTUYECKOTO O0O0pa30BaHUs, HaIUYUe
9KOJIOTMYECKOT0 MPaBOCO3HAHMS, CIIOCOOHOCTU CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHbI.
JInuHOCTHBIE pe3yabTaThl OCBOEHUS MpenMera «buosoTHs NOCTUTAOTCS B €IWHCTBE y4eOHOUM U
BOCITUTATENIbHOM  JIEATEIbHOCTH B COOTBETCTBMM  C  TPAJAULMOHHBIMHU  POCCHICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH M JIyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, MPUHSATBIMU B
oOuiecTBe MpaBWIaMM W HOPMaMHu IIOBEIEHUS M CIOCOOCTBYIOT IIpolieccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUS W CaMOPA3BHUTHS, Pa3BUTUS BHYTPEHHEH MO3UIMU JMYHOCTH, MATPUOTU3MA,
YBaXEHMsI K 3aKOHY MU TPaBONOPSAIKY, UYEIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBaKeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HAaClIEIUIO U TPAAUIUSIM MHOTOHAIIMOHAILHOTO
Hapoja Poccuiickoit denepanunu, IpupoJIe U OKPYKaroIIeH cpee.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHSA Yy4deOHOro mnpeamera «buosorus» OOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOICTBOBATHCA CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOCKIIECHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOT0 00OIIeCTBa, pacIIMpEeHNE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEATU3ALMKY OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHON
NEeSATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKAAHCKON MO3UIUU OOydarolerocs Kak aKTHBHOIO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;
TOTOBHOCTb K COBMECTHOM TBOPYECKOM EATEIHHOCTH IPU CO3aHUH YUeOHBIX TPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3HUIMIO MO OTHONICHHIO K SIBJICHHUSIM COBPEMEHHOM
KU3HU U OOBSICHATH €€

YMEHHE YUYUTHIBATh B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOICHCTBHS JItO e
C pa3HBIMU YOSXKICHUSAMU, KyJIbTYPHBIMU [IEHHOCTSMU U COLUATBHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS YU€OHBIX, TO3HABATEIBHBIX
U HCCIENOBAaTENbCKUX 3aay, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHMIO OIIOHEHTOB IIpHU
00CYX/IeHIH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTH K TYMaHUTapHOM W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

Cc(OPMHPOBAHHOCTh POCCUHCKON TPaKJaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBOXKEHUS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iiepen PoauHoM, ropnoctu 3a cBoM Kpail, cBoro Poauny, cBou
A3BIK U KYJIbTYPY, IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;
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LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEIUI0O U IMAMSTHUKAM MPUPOJBI, JTOCTHKCHHIM
Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUMX YYEHBIX B CTAHOBICHHUE M pPa3BUTHE OHOJIOTHH,
MOHMMAaHMsI 3HAYEHUsA OWOJOTMM B TIO3HAHUM 3aKOHOB TMPUPOJBI, B JKU3HU YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;

uaelHas yoexaEHHOCTh, TOTOBHOCTh K CIY)XEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJUTENSM, CO3JaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO
NPUHATUA LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaauLUsIMu HapodoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas OJCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE YMOITMOHAIBHOTO BO3JICHCTBUS KUBOW IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIAaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KauyecTBa
TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUSA, (POPMHMPOBAHUS KYJbTYPbl 310POBbSi U 3MOLHOHAJIBLHOIO
0J1aronmoJryymsi:

MOHMMaHWE W peaju3anusi 3J0pOoBOro M Oe3omacHOro oOpasza KW3HH (3I0pOBOE TUTAHUE,
coOIoficHHe TUTMEHWYECKUX MpaBWJI U HOPM, COAJlaHCUPOBAHHBIM pPEXHUM 3aHATHI U OTIbIXa,
perynspHas pu3ndeckas akTUBHOCTD), O€peKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 370POBBIO;

MOHMMAaHHE [EHHOCTU MPaBUJ WHIUBUIYAIbHOTO U KOJIJIEKTUBHOTO OE€30MacHOrO MOBEIEHUs B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUE MOCJIEICTBUN U HENMPUATUS BPEIHBIX MPUBBIYEK (YIOTpeOICHUS alIKOT0JIs, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIO0HE;

TOTOBHOCTh K QKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOW M COIMAIbHOM HaIMpaBJIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IE€ATEIbHOCTB;
UHTEpEeC K pa3nuyHbiM chepam npodecCHOHANBHONW —JEesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;
TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYecKOro BOCIMTAHUA:

HKOJIOTHYECKH 1ierecooOpa3Hoe OTHOLIEHUE K MPUPO/Ie KaK UCTOUHUKY KM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHSI AKOJIOTUYECKOU KYIbTYPHI: MPUOOPETEHHE OMBbITA MJIAHHPOBAHUS TIOCTYIKOB U
OLIEHKH UX BO3MOXHBIX TIOCJIEJICTBUN JIJIsl OKPY>KAIOLIEH Cpebl;

OCO3HaHHKE TJI00aTBLHOTO XapaKTepa SKOJOTHYECKHX MPoOJieM U MyTel UX peleHus;

CIOCOOHOCTh HUCIOJNB30BaTh MPHOOpETacMble MPH H3yYEHUH OHMOJOTHHM 3HAHUS U YMEHUS IpHU
penieHnn mpoOIeM, CBSA3aHHBIX C PAllMOHAIBHBIM MPUPOJIONONIH30BAHHEM (COOIIOCHUE TPABHII
MOBEJICHUS B MPUPO/JIE, HAPABICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCUCTEMAX, OXPaHy BUOB,
IKOCHUCTEM, OHochepsl);
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AKTUBHOE HENPUATUE JCUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOUIEH NPUPOJHOW Cpene, YMEHHE
MIPOTHO3UPOBATH HEOIArOMPUSATHBIE SKOJIOTHUYECKHE TOCIEACTBUS NMPEANPUHUMAEMBIX JEHCTBUM U
MPEeAOTBPAILATh UX;

HaJM4YMe PA3BUTOTO SKOJOTUYECKOTO MBIILICHHUS, 3KOJIOTMUYECKON KYJIbTYPhI, ONBITA ACSITEIHHOCTH
9KOJIOTUYECKOW HAMPABIICHHOCTH, YMEHHS PYKOBOJACTBOBAThCS HMH B  IIO3HABATEIHHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOU
NESTEILHOCTH SKOJIOTHUECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUSL:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
M OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO Ha MAJOTE KYIBTYP, CIIOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM U YUTATEIIBCKON KYAbTYPHl KaK CPEACTBA B3aUMOJCUCTBUS MEXKITY
JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHWe cHenupuKd OHOJIOTUM Kak HaykKd, OCO3HaHUS €€ poiau B (OPMHUPOBAHUU
palMOHaIbHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IEJIOCTHOIO NPEJCTAaBICHUS 00 OKpYKarollem
MHpE KaK O €IMHCTBE MPUPOIbI, YEIOBEKA U OOIIECTBA, B TIO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH TPOOJIeM COXPaHECHHsI IIPUPOTHOTO PAaBHOBECHSI;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JJIi COBPEMEHHOUW ITMBHIIM3AIMH: 00ecrieueHruss HOBOTO
YPOBHSI Pa3BUTUS MEIUITMHBI, CO3JaHUE TIEPCIEKTHUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pEeIIaTh
pecypcHble MpOOJeMBbl pa3BUTHS YEJIOBEYECTBAa, ITOWCKAa IyTeH BBIXOJAa W3 TJI00aTbHBIX
AKOJIOTUYECKHX MpoOJIeM W obOecreueHus Mepexo/ia K yCTOWYMBOMY Pa3BUTHUIO, PAMOHATIBEHOMY
WCTIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU,
3aMHTEPECOBAHHOCTD B MOJTYYEHUU OMOJOTHYECKUX 3HAHUN B LIEJISX MOBBIIIEHUS O0IIEeH KYJIbTYpHI,
€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIMOHAIHHOW TIPaMOTHOCTH
oOyJaromuxcsi, GopMUPyEeMOU MPU N3YICHUH OMOJIOTHH;

MMOHMMAaHHE CYLITHOCTH METOJIOB MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIO0JIb30BaTh TMOJydaeMble 3HAHUS JUIsl aHalIu3a U OOBSICHEHMsI SBIICHUI OKpY)Kalolllero Mupa u
MPOUCXOJAMIMX B HEM HM3MEHEHHH, yMEHHE [enaTb OOOCHOBAHHBIE 3aKIIIOUYEHUS HAa OCHOBE
Hay4YHBIX (P)aKTOB M UMEIOIIUXCS TAaHHBIX C LIEBI0 OJYYEHHS TO0CTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTh CaMOCTOATEIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pElIeHHs] MpodiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTb OCYILECTBIIATh HPOEKTHYIO H
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHUIO M caMOOOPAa30BaHHIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yiabTaThl OCBOCHHUSI y4eOHOTro mpeaMera «buosiorus» BKIIOYAIOT: 3HAYMMbIe
s GopMHpPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCHUIUIMHAPHBIE (MEXKIIpeIMETHBIE)
oOlIeHayYHbIE TOHATHS, OTPAXKAIOIIME IIEIOCTHOCTh HAyYHOM KapTUHBI MUpPAa U CHEHUupUKy
METO/IOB TO3HAHHWS, WCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHUs, SBJICHUE,
MpoLIeCC, CHUCTeMa, Hay4yHbIi (DakT, NPUHIUI, THUIMOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs,
UCCleIOBaHUE, HAOMIO/IEHHWEe, W3MEpPEeHHe, HKCIEPUMEHT W ApPYruxX), YHHUBEpCAlbHbIE y4eOHbIE
neiictBus  (MO3HaABaTENbHEIE, KOMMYHUKATUBHBIE,  PErylATHBHbIE),  OOecHeunBaroIInue
¢dbopmupoBanre (yHKIMOHATHHOW TPAaMOTHOCTH M COLMANBHOW KOMIIETEHIIUH OO0YyJaroIuxcs,
CIOCOOHOCTh oOyuarormxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHIUTUTHHAPHBIE,
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MHPOBO33PCHUYECKUE 3HAHUS W YHHBEpCalbHbIe Yy4eOHBIC JCHCTBHS B TIO3HABATEIBHOU W
COLIMAJIBHON ITPAKTHKE.

MetanpeaMeTHbIE PE3yJIbTaThl OCBOCHUSI MPOTPaAMMBI CpPEIHEro oOIero oO0pa3oBaHUS JIOJHKHBI
OTpPaXKaTh:

OBJaieHHe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IEHiCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATEH M AKTYAIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a, CUHTE3a,
CpaBHCHHS, KiacCupuKanuu, OOOOIICHUS), pPACKPHIBATh CMBICT OWOJIOTHYECKUX TOHSATUH
(BBLACTATH UX XapaKTEepPHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMU MMOHSATHUIMH);

OTIPENIETISATh LETU JCATENBHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU WX JOCTHUIKEHUS, COOTHOCUTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABIICHHBIMU EJISIMU;

WCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS JIs1 0ObSICHEHUS (DAKTOB U SIBJICHU KMBOU MPUPO/IBI;
CTPOUTH JIOTHYECKUE PACCYXKJCHUsI (MHAYKTUBHBIC, NEIyKTUBHBIC, IO aHAJOTWHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOILI U
3aKITIOYCHUST;

MPUMEHSATh CXEMHO-MOJICTIbHBIE CPENICTBA JUIS TPEJACTABICHUS CYINIECTBEHHBIX CBs3EH |
OTHOIIIEHUH B HW3YYaeMBIX OHMOJOTHMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYUH pPA3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTheiBaTh IIJIaH PEMICHUS MPOOJIEMBl C YY4E€TOM aHalM3a HMMEIONIUXCS MaTepUabHBIX H
HEeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBHI B JIEATEIHLHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJSM, OIEHUBATh
PHUCKHU NOCTEACTBUN NEATENbHOCTH;

KOOPIMHUPOBATh U  BBINOJNHATH pabOTy B  YCIOBUAX pEAIbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBHS:

BIIQJIETh HaBBIKAMHM Yy4eOHO-UCCIIEOBATENLCKOM UM MPOEKTHOM JesTeNbHOCTH, HaBbIKaMU
paspelieHus MmpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHMCKY METOJOB
pElIeHUs MPAKTUYECKHUX 3a/1a4u, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh  pa3IM4HbIE BUJIbl JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalNy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyalHMAX, B TOM YHUCIE MpHU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

dbopMHpOBaTh HAy4YHBIH THUI MBIIUICHUS, BIIAJAETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMH U METO/IaMU;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaATENbHON ACITEIbHOCTH U )KHU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITh MIPUYUHHO-CIIEACTBEHHBIE CBSA3M M aKTyalM3UpPOBATh 3aJady, BBIIBUIaTh TUIOTE3Yy €&
pElIeHHs, HAXOAUTh apryMEHTHI JIJIsl IOKa3aTelbCTBa CBOUX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IMOJYYEHHBIE B XOJE pEIICHUs 3aJaud pPe3ylbTaTbl, KPUTUYECKH OIEHHBATh HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh  I[EJICHANIPABICHHBIN TOUCK TMEpeHoca CpelIcTB U CHocoOOB  JecTBHS B
podecCHOHANBHYIO CPEY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;
yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
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BBIIBUT'aTh HOBBIE MJICH, MpelaraTb OPUTHHAIBHBIC MOIXO/AbI M PEHICHHUs, CTABUTH MPOOJIEMBI U
3aJ1a4, JOIYCKAIOUIUE aJIbTEPHATUBHBIE PELICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B Pa3IMYHBIX MCTOYHHMKAX MH(POpMAIUH (TEKCTe y4yeOHOTo MOCOOMs, Hay4HO-
MOTYJISIPHOM JIUTepaType, OHMOJOTMYECKHX CIOBApSX W CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
TaHHBIX, B VIHTEpHETE), aHATM3UPOBATh WH(POPMALIUIO PA3ITUYHBIX BUJIOB U (POPM IpEACTaBICHUS,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(bopMyIHPOBATh 3aMPOCHl ¥ PUMEHATH PA3JIMYHBIE METOJIBI TIPU MTOWCKE B 0TOOpE OHOIOTHYECKOH
nHpOpMany, HeOOXOIMMO [T BHITIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BAaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAaNbHYIO (hOpMYy HpeACTaBieHUsS OMOJIOrMUYecKOoil MHGpOpMarun
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCII0JIb30BAaTh HAay4YHBIN A3BIK B KaueCTBE CpPEACTBA MpHU padoTe ¢ OMojornueckoi nHpopMaluen:
MPUMEHATh XUMHUYECKHE, (QU3NYECKHMEe W MaTeMaTH4eCKHMEe 3HAaKu M CUMBOJIBL, (OPMYJIBL,
a00peBuaTypy, HOMEHKJIATypy, HCIOJb30BaTb M IPEOOpPa30BbIBaTh 3HAKOBO-CHUMBOJINYECKHE
CpeACTBa HaIJISIIHOCTH;

BJIaJIETh HABBIKAMU pACMO3HABaHMsI M 3alIMThl MHQOpMAIMK, WH(POPMALIMOHHOW O€30MacHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMM e CTBUSIMU:

1) o6enmue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BceX cepax >KU3HM, aKTHBHO Yy4acTBOBAaTh B JIMAJOre WIHU
JMCKYCCHH IO CYLLIECTBY O0CYX/1aeMOH TeMbl (YMEHHE 33aJaBaTh BOIPOCHI, BEICKA3bIBAThH CYXKJICHUS
OTHOCHUTEJIBHO BBINOJIHEHHS TpeAjaraéMoi 3alauyd, YYUTBIBATH HMHTEPEChl U COIIACOBAHHOCTH
MO3ULMHA APYTUX YYaCTHUKOB TUAJIOTa MU TUCKYCCUN);

pacro3HaBaTh HeBepOalbHBbIE CpENCTBA OOIIEHUS, MOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTyallMd, YMETb CMsSArdaTb KOHQUIMKTBI U BECTU
HIEPErOBOPHI;

BIAQJIeTh PAa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICHCTBHSA, NMOHUMAaTh HAMEPEHHs APYIHX
JIofied, MpOSBIATh YBAaXKMUTEIbHOE OTHOLIEHME K COOECeTHHMKY M B KOPpEKTHOH Qopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM S3BIKOBBIX CPE/CTB.

2) coBMeCTHAasI 1eSITeILHOCTD:

IIOHMMAaTh U UCIOJIb30BaTh IIPEUMYLIECTBA KOMaHJHONW U MHAMBUYaJIbHOM pabOThl IPU PEIICHUU
OMoJIOTNYeCcKON MpoOseMbl, OOOCHOBBIBaTH HEOOXOJMMOCTb IPUMEHEHHMs TIPYNIOBBIX (OpM
B3aMMO/ICHCTBUS IIPU PeLIeHUH yueOHOU 3a1a4u;

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX J€HCTBMH ¢ y4y€TOM OOLIMX HWHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTHBA;

IPUHUMATh 1IEJIM COBMECTHOM J€ATeNbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATh JIEHCTBUSA 1O €€
JOCTH)KEHHUIO: COCTaBJIATh IUIAH JICHCTBUM, pacnpeaessiTh poJid ¢ y4ETOM MHEHMH Y4YaCTHHMKOB,
o0CyX/1aTh pe3yJabTaTbl COBMECTHOM paboThI;

OILIGHUBATh KAayeCTBO CBOETr0 BKJIAJa M KaXJOTO0 yYaCTHHKAa KOMaHIbpl B OOIIMH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeniaraTb HOBBIE IIPOEKTBI, OLIEHWBAaTh MWJEU C MO3UIUH HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3IMYHBIX CUTYyalUsX, IPOSBIATH
TBOPYECTBO M BOOOpakKeHUE, ObITh MHULIUATUBHBIM.

OgJajieHNe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUSAMU:
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1) camoopranu3anus:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS NMPOOJIEM M UX PELICHUS B KU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUU LEJNEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEMCTBUAX M TMOCTYIKax IO OTHOLICHUIO K YHUBOW MPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYILLECTBJISATh IO3HABATENIbHYIO JESTEIbHOCTD, BBISBIATH IIPOOJIEMBI, CTABUTh U
dbopmynmupoBaTh COOCTBEHHBIE 3aadyll B O0Opa30BaTENBHOW NEATENBHOCTH M YKU3HEHHBIX
CUTYyaLMsIX;

CaMOCTOSITEJIBHO COCTaBJISATh IIJIaH pEIICHUs NpoOsieMbl € Y4ETOM HMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSBIICHUIO IIUPOKON 3pYIULIMN B pa3HbIX 00JIACTAX 3HAHUH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HaBbIKAMHU I[I03HABATENbHON peQIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, NCIOJIB30BaTh NMPUEMBI pediexcuu s
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUX MPU aHAJIU3€E PE3YyNIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

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

MpPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OMIHUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C IO3UIUH JIPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmertnble pe3ynbTatel ocBoeHHst mporpammbl COO mno Ouonornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT creuupuyeckue st yueOHoro mnpeamera «buosiorus» HaydHble 3HAHUS, YMEHHs U
crnocoObl JEWCTBUI IO OCBOEHMIO, MHTEpIpETalul U NpeoOpa3oBaHUIO 3HAHUM, BUIbBI
JEATeIbHOCTH 1O MOJYYEHHI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHMHA B pa3iIMyHbIX y4eOHBIX
CUTYalLlUsIX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ Omosorueil. B nmporpamme
IIPEIMETHBIE PEe3YJIbTaThl IPECTABIIECHBI 110 I0J1aM 00yUeHHS.

IIpenmeTHble pe3ynbTaThl OCBOEHHMs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce IOIKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (OPMHPOBAHHU COBPEMEHHONH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa M Hay4HOIO
MHUPOBO33PEHUs, O BKJIAJE POCCUICKHX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(GYHKIMOHATBHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOIOTUYECKUX TEPMUHOB U IOHATHM: KHU3Hb, KJIETKA, OPraHu3M,
MeTa0osu3M (0OMEH BEIECTB U IpeBpallleHHe YHEPTUuu), ToMeocTa3 (CaMOperyisiius), ypoBHEBas
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OopraHu3alusi >KUBBIX CHCTEM, CaMOBOCIpoM3BeJeHUE (pEenpoAyKIHs), HaClIeICTBEHHOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3JiaraTh OUOJIOTrHYeCKre Teopuu (KIETOYHAsl, XPOMOCOMHAs, MyTallMOHHAs, [IEHTpaIbHas
JIoTMa MOJIEKYJIIpHOM Onosiorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LIEHTPaxX MHOrooOpa3us U MPOUCXOXKAEHUsl KynbTypHbIX pactenuil H. V. BaBuiosa), onpenensts
TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIIJICTh METOJIAMU HAYYHOTO IMO3HAHWS B OMOJIOTHMU: HAOIIOJCHHE W ONMUCAHHC JKUBBIX
CUCTEM, IPOLECCOB U SIBJICHUN, OpraHu3alusi U IpOBEICHHE OHOJOTHYECKOrO AKCIEPHUMEHTA,
BBIJIBIDKEHHUE THUIOTE3bl, BBISIBJICHHE 3aBUCUMOCTA MEXIY HCCICAYEMbIMU BEIHMYUHAMH,
00BSICHEHUE TIOJNYYCHHBIX PE3YJIbTATOB, UCIOJIB30BAHHBIX HAYIHBIX MOHSATHH, TCOPHH U 3aKOHOB,
yYMEHUE JIeNIaTh BBIBOIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YIbTaTOB;

yMEHHE BBIJICNATh CYIIECTBEHHBIE TMPU3HAKKH BHUPYCOB, KJIETOK TMPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOEHHOCTH IpPOLIECCOB: OOMEHa BEIIECTB U
MIPEBPALLEHUS] DHEPIHMH B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M 3HEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHINBUIYATLHOTO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

yMEHHE TIPUMEHATH MOJTYYEHHBIC 3HAHUS ISl OOBICHEHHs] OMOJIOTHYECKUX MPOIIECCOB U SIBIICHUH,
JUISl TIPUHATHASL TPAKTUYECKUX PENICHWH B TOBCEIHEBHOM KW3HM C IEIbI0 00ecreueHus
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIO/IEH, COOMIOIEHUSI HOPM TPaMOTHOTO
MOBEJICHUST B OKPYXKAIOIIEH NPUPOJAHONW Cpejie, MOHUMaHHe HEOOXOTUMOCTH WCIOJIb30BaHUs
JOCTHKEHHI COBPEMEHHOMN ouooruu 51 OMOTEXHOJIOT U JUIsL PaLMOHAIIBHOTO
MIPUPOIOTIONE30BAHHS;

yYMEHHE peliaTh dJIeMEHTapHble T€HETHYECKHe 3a/Ja4yl Ha MOHO- U TUTHOPHIIHOE CKpellUBaHuE,
CIIETVIEHHOE HaclIeZIOBAHNE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKpPEUIUBAaHUS JJIs IPEeICKa3aHms
HacJIeIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBHITIOJHATH JA0OpATOPHBIE M MPaKTHUUECKUE pabOThI, COONIOAATh MpaBuiia mMpu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHUYECKU OIIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO OMOJIOTHYECKOT0 COAepKAHUS,
BKJIIOUAIOUIYIO TICEBAOHAy4YHble 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeicTBa MaccoBOM
uHpopMalliY,  HAay4yHO-TIOMYJSPHbIE  MaTepHalibl), JTUYECKHUE  aCHEeKThl  COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOLIEHUS, 0000Ias OGHMOJIOTHYECKYIO
nH(OPMALIUI0O U3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCHOJIb30BaTh MOHATHHHBIN ammapar
OHMOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs yueOHoro mnpeamera «buonorus» 6 11 Knacce NOTKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAY4YHOTO
MHPOBO33PEHHUSA, O BKJIA/Ie POCCHUMCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(G YHKIIMOHATBLHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIeHUs] )KU3HEHHBIX 3a/1aY;

YMEHHE paACKpbIBaTh COJepxKaHUEe OWOJIOTUYECKUX TEPMUHOB M TIOHATUN: BUJ, MOIMYJISIUS,
reHO(OH/I, SBONIONHS, JBUXKYIIHE CUIBI ((DaKTOPBI) IBOJIOLIMU, TPUCIIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTHUECKHUE (PaKTOPhI, SKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
[[ENU MUTAHUS, YKOJIOTUYECKasi MTUpaMuia, OMOTeoleHo3, buocdepa;

yMEHHME Hu3Jarath OuoJIoTHYecKue Teopuu (dBoioimoHHass Teopus Y. JlapBuHa, cHHTeTHYecKas
TEOpUsl DBOJIOLMHU), 3aKOHBl M 3aKOHOMEpHOCTH (3apoablmeBoro cxojactea K. M. bopa,
YyepeZoBaHMs TTIaBHBIX HampaBieHu u myrteii sBomtoruu A. H. CeBeprioBa, yuenus o 6uocepe B.
. BepHaackoro), onpenensTh TPaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;
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YMEHHUE BIIAJICTh METOJAaMHM HAY4YHOTO TO3HAaHUS B OWMOJOTHH: HAOMIOACHHWE M ONMUCAHUE >KHUBBIX
CHCTEM, MpPOIECCOB W SIBICHHM, OpraHW3alus M IPOBEACHUE OHOJIOTMYECKOTO SKCIEPUMEHTA,
BBIIBIDKCHUE THUIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXKIY HCCICIyeMbIMH BEIMYMHAMH,
00BsICHEHHE TOJTYYEHHBIX PE3YJIbTAaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPHHA M 3aKOHOB,
YMEHHE JIeNaTh BBIBOJIbI HA OCHOBAHHH TIOJTYUYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIC TPH3HAKH CTPOCHUS OHMOJIOTUYECKUX OOBEKTOB: BHJIOB,
MOTYJISIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIEHO30B U HIKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMI,
MPUCTIOCOOICHHOCTH OPTaHU3MOB, NEHCTBUSI SKOJOTHYECKUX (aKTOPOB HA OpPraHU3MBI, IIepeHoca
BEIIECTB U TNOTOKA SHEPTHUHM B SKOCHCTEMaX, aHTPOIIOTEHHBIX M3MEHEHHH B KOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHUYECKHX ITUKIOB B Onocdepe;

YMEHHE TPUMEHSTh TOJTy4YeHHbIC 3HAHUS IS OOBSICHEHHS OMOJIOTHYECKUX TPOIIECCOB U SIBICHUM,
JUIL TIPUHATHS TPAKTUYECKUX pEIIeHUWH B TOBCETHEBHOM JKM3HM C LENBI0 O0ecredeHus
0€30ITaCHOCTH CBOETO 3JI0POBBSI M 370POBBS OKPYKAIOLINX JFO/IEH, COONIOICHUS HOPM TPAMOTHOTO
MOBEJICHUSI B OKPYKAIOLIEH MNPHUPOTHOW cpene, TMOHMMAaHHE HEOOXOJWMOCTH HCIOJIB30BAHUS
JOCTIKEHUH COBPEMEHHOH OMOJIOTHH TSl PalliOHAIEHOTO MTPUPOIOTIOIB30BAHHS;

YMEHHE pemaTh dJIeMEHTapHbIe OMOJOTHYECKHE 3a/Ia4d, COCTaBISATh CXEMBI MEPEeHOCa BEIIECTB U
SHEpPruM B dKocucTeMax (Lenu MUTaHus);

YMEHHE BBITIOJHATEH JJAOOpaTOpHbIE M MpaKTHYeCKHe paboThl, COOMI0aTh MpaBwiia Mpu padote
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECCKH OIICHUBATH M HHTEPIIPETUPOBATH HH(DOPMAIHIO OHOJIOTHYECKOTO COJICPKAHMUS,
BKITIOYAOIYI0 TICEBJOHAYYHbIE 3HAHHWA W3 PA3IUYHBIX HCTOYHHUKOB (CpelICcTBa MacCOBOMU
nH(popMalUY, HAY4YHO-TIOMYJSpPHbIE MaTepuajbl), pacCMaTpUBaTh TJI00aIbHBIE SKOJIOTHUYECKHE
poOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIC COOOIIECHMsI, 0000Ias OHMOJIOTHYECKYIO
nH(OPMALIMI0O U3 HECKOJbKHX HCTOYHHUKOB, TPAMOTHO UCIOJB30BaTh MOHATHUHHBIN ammapar
OuoIOoTHH.
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