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IHHOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke aJanTUPOBAHHOM NPOTPaMMBI IO OHOJOTUM TEOPETUYECKYI0 OCHOBY JUISA
OTIpeJiesIeHUs] TIOAXO0/I0B K (pOpMUPOBaHUIO coAep)kaHUs ydueOHoro mpeamera «buonorus» cocraBuiIm:
koHUenTyanbHble nosoxeHuss @OIOC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COAEpIKaHMUS,
pe3yNbTaToB 00y4YeHHs] U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBIMYCKHHMKOB, IOJIOKEHHUS 00 00IIuX
UensiX M TMPUHIUNAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMbl CpEIHEro oOIlero
oOpazoBanus B Poccuiickoit denepannu, a Takke MOJ0KEHU O cneruduke Ouonoruu, e€ 3Ha4YeHUH B
MO3HAHUM KUBOW TNPUPOAB U OOECIEUEeHUH CYIIECTBOBAHMS UeJoBeueckoro oodmectBa. CoriacHo
Ha3BaHHBIM TOJIOKEHUSM, OTPE/IeTICHbl OCHOBHBIEC (DYHKIIUU MPOTPAMMBI IO OMOJIOTUHU U €€ CTPYKTYpa.

[Tporpamma mo Owosoruu Ma€T MpEACTaBICHUE O MelsaX, 00 oOmed cTparernu OOYyYCHHS,
BOCIIUTAHUSI M Pa3BUTHSA OOYYAIOIIMXCS CpelncTBamMHM ydyeOHoro mpenmera «buomorusy», ompenenser
00s13aTeNbHOE TIPEJMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, pacupeieiieHHe IO pasfeiaM H TeMam,
PEKOMEHIYEMYIO0 TOCIE0BATEeIbHOCTh M3yYeHUs] y4eOHOro MaTepuaia ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUITIPEIMETHBIX CBsI3ei, JIOTUKHU 00pa3oBaTeNbHOTO nporecca, BO3PAaCTHBIX
0COOCHHOCTEH 00yJarOIINXCS.

B mporpamme mo OHMOJOTHHM TakXe YYUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM 0O0y4eHHsS B (POPMHPOBAHWU OCHOBHBIX BHJOB Y4E€OHO-
MO3HABATENBHON  JIeATENTbHOCTH/YIeOHBIX JIeHCTBUH  OOYYArOMMXCsl 10 OCBOCHUIO  COJEPIKAHHS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme mno Ouomorun (10-11 ximaccel, 0a30BbIii ypOBEHb) pealU30BaH MPUHLUIT
IIPEEMCTBEHHOCTH B U3yUY€HUH OMOJIOTHH, Oiaroiapst 4eMy B Hel NMpOCMaTpUBaeTCsl HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAYUYHOIO MHPOBO33pPEHMS, IEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJOIMYECKOI'O MBILIUICHUS, MPEICTaBIeHUl O 370pOoBOM 0Opa3e >KU3HU U
Oepe’KHbIM OTHOIIEHHWEM K OKpyXkatomei mnpuponHoi cpene. [lostomy Hapsay ¢ u3ydeHUEM
00111€0MO0IOrNYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOEHUU JKUBBIX CHCTEM pPa3HOTO paHra U CyLUIHOCTH
OCHOBHBIX TMPOTEKAIOMIMX B HHUX IMPOIECCOB B IMpOrpamMMme IO OWOJIOTUH yJeNeHO BHHMaHHUE
WCTIOJIH30BAHUIO TIOTYYEHHBIX 3HAHUI B MTOBCEIHEBHOM XU3HU UIS PEUICHUS MPUKIIAIHBIX 3a/1a4, B TOM
grucie:  NPOQHIAKTHUKH  HACIEACTBEHHBIX  3a00JIEBaHWA  YEIOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBAHHS DJKOJOTMYECKH IIEJIECOO0Pa3HOTO TIOBEACHUS B OKPYXKaromei
IPUPOJHOM Cpeie, aHAIN3a BIUSHUS X03IHCTBEHHOM I€ATEIIbHOCTH YEJI0BEKAa Ha COCTOSIHUE MPUPOTHBIX
U UCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHHE BHUMAHUA K MPUKJIAIHON HANIPaBICHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOTUKTOBAHO HEOOXOAMMOCTBIO OOecreueHusl YCIOBUM Ui pelleHUs OJHOM U3
aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrHYecKoro oopa3oBaHusi, KOTopas npearnosiaraetT GopMupoBaHue y
O0yJaroImuXxcss  CIIOCOOHOCTH — aJanTHpPOBaThC K HW3MEHEHHMSM JTUHAMHYHO  Pa3BHBAFOIIETOCS
COBPEMEHHOTO MHUDA.

buomornss Ha ypoBHE cpemHero ooOmero oOpa3oBaHHWs 3aHWMaeT BaxkHoe Mecto. OHa
obecrieunBaeT (OPMHUPOBAHKE y OOYIAOIINXCS TIPEACTABICHUN O HAYIHOW KapTHHE MUpPA, PACIIHPSET U
00001aeT 3HaHMUA O XMBOW MpUpoje, €€ OTIMUUTENBHBIX MPH3HAKaX — YpPOBHEBOM OpraHu3allid U
HBOJIIOIMM, CO3MaéT YCIOBHMs JUIA: T[IO3HAHMUSA 3aKOHOB JKMBOHW NpUPOAbI, (HOpMHUpOBaHUS
(GYHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0€30macHOTO 00pa3a KHM3HH, SKOJIOTHYECKOTO
MBILUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIEC U YETOBEKY.

bonbuioe 3HaueHue OMONIOTHUS MMEET TaKKe A PELICHUS BOCIUTATENbHBIX U Pa3BUBAIOIINX
3a7ad4  cpeAHero oOmero o0pa3oBaHHS, COIMANM3alMd  oOydaromuxcsa. V3ydeHue Owuomnoruu
o0ecnieunBaeT  yciuoBus  Juisi  (OPMHpPOBAHHS  HMHTEJUIEKTYaJIbHBIX, KOMMYHUKALIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYyJIbTYpbl, CHOCOOCTBYET HHTETpaluu OHOJOTHYECKHX



3HAHUU C IPECTABICHUAMHU U3 IPYTUX y4EOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUU U reorpadum.
HasBanHbIe TIOJIOKEHUS O MpeIHA3HAYCHUH y4eOHOro mpeaMera «bUOIOTHS» COCTaBUIU OCHOBY IS
onpeNieleHUsl TMOAXO0J0B K OTOOpY U CTPYKTYPHUPOBAHUIO €r0 COACPIKAHUSA, NPEJICTABICHHOTO B
IIporpaMMe 1o OMoJoruu.

Ot6op conepxanus ydeObHoro mnpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH KYJIbTYpOCOOOpPAa3HOTO MOJX0/a, B COOTBETCTBUU C KOTOPHIM OOydYaromuecs JOJKHBI OCBOUTH
3HAHUA WU YMEHHS, 3HAuMMble s (OPMUPOBAHMS OOIIEH KYIbTYpPbI, ONPEACSIONIUE aJeKBaTHOE
MOBE/ICHUE YeJIOBEKa B OKPY’KAIOLIEH MPUPOTHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM >KU3HU U
MpaKTU4eCKON nesTeibHOCTH. Ocob0e MEeCTO B 3TON CUCTEME 3HAaHUN 3aHMMAIOT 3JIEMEHTBI COJIEPIKAHUS,
KOTOpBIE CITY)KaT OCHOBOH JJisi (JOPMUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTECTBCHHO-HAYyYHOU
KapTUHE MHPa U IICHHOCTHBIX OPUCHTALUSAX JINYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3aI[UU OMOJIOTHYECKOTO
o0Opa3oBaHMUs.

CTpyKTypHpOBaHHUE COACPKAHUS Yy4eOHOTO MaTeprasa B IporpaMMme 0 OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAUEHUS 3HAHUHK 00 OTIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€
YPOBHEBOM OpraHu3alii ¥ SBOJIONHMH. B COOTBETCTBUM C 3TUM B CTPYKType Y4eOHOro MpeamMera
«buoorus» BbIIEIEHBI CIENYIOLIUE COAepKaTeIbHbIe IUHUM: «buosiorus kak Hayka. MeToasl HAy4YHOTO
no3HaHus», «Knetka kak Owuonoruueckas cucreMa», «OpraHusmM Kak OHMOJOTHYECKas CHCTEMay,
«CucreMa U MHOrooOpasue OpraHuyecKOro MHUpPay», «IBOIIOLUHUS KUBOW TPHUPOABD», «IKOCHUCTEMBI U
MPUCYIIIAE UM 3aKOHOMEPHOCTU.

Lenr wu3ydenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypoOBHE — OBJAJCHUE
00yJaroIMMHUCs 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBFHON OpraHU3alMK JKUBBIX CHCTEM PAa3HOTO paHra
U IpuoOpeTeHne YMEHUI HCIONIb30BaTh STH 3HAHUS JAJS TPAMOTHBIX JACHCTBHI B OTHOLIEHHH OOBEKTOB
KUBOU MPHUPOBI M PEHICHUS Pa3IHMUHbIX )KU3HEHHBIX MPOOIIEM.

Hoctuxenne 1enu wu3ydeHHs ydeOHoro mpenmera «buosnorus» Ha 0a30BOM  YpOBHE
o0ecreunBaeTcs peleHueM CIeAyomnX 3a1ay:

OCBOEHHE OOYYAIONIMMHCS CHUCTEMBbl 3HAHUN O OWOJIOTMYECKUX TEOpHUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBUjaX, CIYXAIIMX OCHOBOW i (DOPMUPOBAHUS TMPEICTABICHUN O
€CTECTBEHHO-HAyYHON KapTUHE MHUpPA, O METOJaX HAay4YHOro TMO3HAHUsA, CTPOCHHH, MHOTO00pa3uul u
O0COOEHHOCTSX KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3aIliH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHU;

dbopMupoBaHue y OOy4yarOUIMXCS [MO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTSX Pa3BUTHUS B OMOJOTMM HayYHBIX B3TJISAOB, UACH U
MOAXOJ0B K U3YUEHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIINM;

CTaHOBJIEHHE Yy oOOydYarommxcs oOIIed KylnbTypbl, (YHKIIMOHAIBHONH TPaMOTHOCTH, pPa3BUTHE
YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO MUPA >KHBOUW MPUPOABI HA OCHOBAaHWUHW 3HAHHUH U
OTIBITA, TIOJIYYCHHBIX TIPH U3YUYCHUH OHUOJIOTHH;

dbopMupoBaHHE y OOYJAOIINXCS YMEHUN WIJUTIOCTPUPOBATH 3HAYEHWE OMOJIOTHYECKUX 3HAHUU B
MPAKTUYECKOW JIEATETbHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTUI;

BOCIIUTaHHE YOSXKIEHHOCTM B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM JKHBOW MPUPOJIBI,
HEOOXOIMMOCTH OEpeXHOT0 OTHOIICHHUS K HeH, COOMIONEHUS STUYECKUX HOPM TpPU TPOBEIACHHUU
OMOJIOTMYECKUX HUCCIACAOBAHMIA;

OCO3HAHHWE IIEHHOCTU OHOJOTMYECKHX 3HAHWUW JJI1 TOBBILIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHUOOPETEHHBIX 3HAHWKW W yMEHWH B TIOBCEAHEBHOW JKWU3HU ISl OICHKU
MOCTICICTBUI CBOEH NEATETBPHOCTH 10 OTHOLICHHIO K OKPYXKAIOLIEH cpene, COOCTBEHHOMY 3/10POBBIO,
o0ocHOBaHUE U cOOMI0IeHUE Mep MPODUITAKTUKH 3a00IEBaHU.

B cucreme cpemgnero obmero oOpasoBanusi «buonorus», m3zyyaemas Ha 0a30BOM YpOBHE,
ABISICTCA  00s3aTENbHBIM  y4eOHBIM MPEIMETOM, BXOAAIIMM B COCTaB IHpeAMETHOH oOjactu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

Jns u3ydenuss Ouosiornd Ha 0a30BOM YPOBHE CpelHEro oOmero oOpa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezelro).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorust xak Hayka. CBs3b OuONIOTMHM C OOIIECTBEHHBIMH, TEXHHYECKMMH U JIPYTUMHU
€CTECTBEHHBIMHU HayKaMu, puiocodueil, STUKOM, SCTETHUKOMN U paBoM. Ponb Oronoruu B popMUpOBaHUU
COBpEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToapl TO3HAHMS KUBOW NPUPOABl (HAOIIOAEHHE, SKCIEPUMEHT, OINHCaHUE, H3MEpEeHHe,
KJ1accupuKalys, MOJICIMPOBaHUE, CTaTUCTHUECKass 00pabOTKa JaHHBIX).

JdemMoHcTpaumMu:

IMoprpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabaune! U cxeMbl: «MeTo/bl TO3HAHUS )KUBON PUPOJIBI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktueckas pabota Ne 1.  «lcmonp3oBaHue  pa3NUYHBIX ~ METOAOB TMPH  HU3YYCHHH
OMOJIOTUYECKUX 00OBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M IX OPraHU3AIHA.

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus Ouonorud. OTIMYue )KUBBIX CHCTEM OT
HEOPraHWYECKOU IPUPOIBI.

CaoiicTBa 6MocucTeM M UX pa3HooOpaszue. YPOBHU OpraHM3aluud OMOCHCTEM: MOJIEKYISIPHBIH,
KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUA0BOM, 3KOCHCTEMHBII
(ObnoreoneHoTHYECKUIT), OMOChHEPHBIN.

JleMoHCcTpanum:

Tabmuiel U cxeMbl: «OCHOBHBIC TTPU3HAKHU KU3HIY, «YPOBHH OpTraHU3AIIUHU )KUBOW TIPUPOJIBD.

Ob6opynoBanue: mojenb MoJekyisl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHUE KJICTKH.

XHUMHUYECKUI COCTaB KIETKU. XUMHUYECKHE DIIEMEHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. Boz[a
1 MUHCpAJIbHBIC BCUICCTBA.

@OYHKIMY BOJbI U MUHEpAIbHBIX BellecTB B KieTke. [loanep:kanne ocMoTHYECKOro OaiaHca.

benku. CoctaB u cTpoeHue OeNKOB. AMHUHOKHUCIOTHI — MOHOMephl OenkoB. Hesamenumbie u
3aMEHUMbIE AMUHOKHMCIOTHl. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbhl O€IKOBOH MOJIEKYIIBI
(mepBuYHas, BTOpWUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornveckue pyHKINN OEITKOB.

®epmeHTHl — Ouosoruueckue KatanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IICHTD,
cyoctpatHas cnerupuaHocts. Kodepmentsl. Burtamunpl. OTimuns (EepMEHTOB OT HEOPTaHUYECKUX
KaTaJan3aTopoB.

YrneBonpl: MoHOcaxapuabl (TJIFOKO3a, pubo3a W Je30KCHpubOo3a), amcaxapuisl (caxaposa,
JIAKTO3a) U MoHcaxapuasl (Kpaxmai, TIHKOTeH, 11eJUT0103a). bruomorndeckue GyHKIIUN YTIEBOOB.



Jlunuaer: Tpurmmnepuasl, Gochomunuasl, crepounbl. ['mapodunbHO-THAPOGOOHBIE CBONCTBA.
buonornueckue ¢yaknuu nununoB. CpaBHEHHE YITEBOJOB, OCNKOB M JIMIHAOB KaK HCTOYHHKOB
SHEPTrUH.

Hykneunosbie xucnorsl: JJHK u PHK. Hykieortuabl — MOHOMEPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u Gpynkiun JJHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[{utonorus — Hayka o kjeTke. Kierounast reopus — npumep B3aUMOJCHCTBUS uael u (pakToB B
Hay4HOM I[TO3HAHUU. MeTOIbl U3yUEHHUSI KIETKU.

Knerka kak nenoctHass xuBas cucreMa. OOmiye MpU3HAKU KJIETOK: 3aMKHYyTash HapysKHas
MemOpana, mojiekyibl JIHK kak renernueckuii anmapar, cucteMa CuHTe3a Oeska.

Tunsl  KIETOK:  dyKapuoTHueckas M IpokapuoTuueckas. OcoOEHHOCTH  CTpOEHHUS
npokapuoTuueckoil kinerku. Kierounas crteHka Oaxktepuil. CTpoeHHE 3YKapUOTUYECKOW KIIETKH.
OcCHOBHBIE OTJIMYHUS PACTUTENBHOMN, )KUBOTHOW U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIUKC, HX (QYHKIUH.
[TnazmaTuueckast memOpaHa, e€ cBoiicTBa U ¢pyHkiuu. [uTonnasma u e€ opranouasl. OqHOMEMOpaHHBIE
opranouasl kietku: OIIC, anmapatr ['onapmxu, aum3zocomsbl. [lonyaBTOHOMHBIE OPraHOW[bI KIIETKU:
MUTOXOHJIPHUH, MacTuabl. [IporcxoxaeHne MUTOXOHIpUN U mactull. Buasl minactun. HememOpanHubie
OpraHoubl KJIETKH: PHOOCOMBI, KIETOUHBIM WEHTpP, LEHTPHOIU, PECHUYKU, KIyTUKH. DyHKIUU
OpPraHouOB KJIETKU. BkitoueHus.

Snpo — perymaropHelid neHTp kieTku. CTpoeHue sjapa: siiepHas o000JI0YKa, KapHOoIUIa3Ma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

Ioptpetsl: A. JleBenryk, P.['yk, T.IlIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Yunkunc, P. ®pankiun, K. M. bap.

[Inarpammsl: «Pacnpenenenne XUMHYECKUX AJIEMEHTOB B HEXXMBOW Ipupoae», «PacmpenencHue
XUMHUYECKHUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmunel 1 cxembl: «[leproanyeckas TabIUIa XUMHUECKUAX IJIEMEHTOB», «CTPOCHHE MOJICKYJIBI
BOJbI», «buocunres Oenka», «CtpoeHue moJekynsl Oenka», «CtpoeHue Qepmentay, «HykienHoBbie
kucinotel. JJHK», «Ctpoenne monekynst AT®», «CTpoeHHne 3yKapuOTHYECKON KIeTKn», «CTpoeHue
KUBOTHON KJIETKH», «CTpOCHHE pPACTHUTEIbHOU KIETKH», «CTpoeHHEe NPOKAPUOTUYECKON KIETKNY,
«CTpoeHue spa KIeTKI», «Y TIEBOAB, «JIumuap».

OO6opynoBaHue: CBETOBOM ~ MUKpPOCKON, 00OpydoBaHWE Uil  TMPOBEJACHHUA  HaAOIIOACHUH,
U3MEPEeHUH, SKCIIEPUMEHTOB, MUKPOIIPETapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEpHUATIbHBIX KIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «M3yyeHne kaTtaauTHUECKONl aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe
aMHJIa3bl WIIH KaTaJasbl)».

JlaGopaTtopHnast pabota Ne 2. «3yueHue CTpoeHUs KIETOK PACTCHH, )KUBOTHBIX M OaKTepUi MO
MHUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenapaTax u UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJICTKH.

OOmeH BemiecTB, WM MeTaOOMU3M. AcCCUMWIAIMA (IUTACTUYECKUH OOMEH) M JTUCCUMWIISIIIUS
(oHepreTHyeckuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipolecca MeTaboau3ma. Poiab 3aKOHOB COXpaHEHHs
BEIIECTB ¥ SHEPIHH B TOHUMAHUU METa00IM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(GHBIN U reTepoTpodHbiit. Ponbs hepMeHTOB B 00OMEHE BEIIECTB U
IIPEBpAILEHNH SHEPTUHU B KIIETKE.



®dotocunrte3. CreToBas u TeMHOBas ¢asbl porocuHTe3a. Peakiuu GorocunTeza. DPpPeKTUBHOCTD
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A JUISI )KU3HH Ha 3emiie. BrnusHue ycioBuil cpeasl Ha GOTOCHHTE3 U
CHIOCOOBI TIOBBIIICHUS €TI0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XeMocHuHTe3. XeMOCUHTE3UPYIOLIMe OaKTeprH. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJI€.

OHepreTuyecknii OOMEH B KieTke. PaciieruieHue BEIIecTB, BBIACICHHE M aKKyMYJIMPOBAaHUE
SHEPrUM B KIJIETKE. DTallbl SHEpreTuyeckoro oomeHna. I'mukonus. bpoxenne u ero Buabl. Kuciopoanoe
OKHUCJIGHHWE, WU KjIeTouHoe JbixaHue. OkxucnutenbHoe QochopunupoBanue. IPHEKTUBHOCTH
SHEPreTUIecKoro oOMeHa.

Peakiun marpuunoro cunresa. I'enerndeckas undopmanus u JJHK. Peanuzamnus renerudeckoit
uHpopManuu B KiIeTKe. ['eHeTnueckuii koa u ero coiicra. Tpanckpunuus — Mmatpudsbiil cuare3 PHK.
Tpancnsmus — OuocunHTe3 Oenka. Dranbl TpaHcmsiuud. Kogupoanue amuHokucior. Poms pubGocom B
OouocuHTe3e OenKa.

Hexnerounsie Qopmbr xu3an — Bupycel. Mcropus otkpbeitus BupycoB (/. WM. MiBanoBckwuii).
OcoOeHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bone3nu pactenuii, KUBOTHBIX U
4eloBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmMmmyHonedunura yenoreka (BUY) — Bo3doyaurens CITN/da.
OOpaTtHast TpaHCKpUIIMS, peBepraza M wuHTerpasza. [IpodumakTuka pacmpocTpaHEeHUS BUPYCHBIX
3a00JIeBaHUH.

JdemMoHcTpaumMu:

[optpetsr: H. K. Konbios, [. . UBanosckuii, K. A. Tumupsizes.

Tabmunel u cxembl: «Tumbl muTaHusy, «Merabomuzmy», «MUTOXOHIPHSY, «DHEPreTHUSCKUN

oOMen», «Xmopomaacty, «Porocuntes», «Ctpoenune JIHK», «CtpoeHne n (pyHKIMOHUPOBAHUE TE€HAY,
«Cunre3 Genkay», «['enetTnueckuil kon», «Bupyco», «bakrepuodaru», «CTpoeHne M >KU3HEHHBINA UK
Bupyca CIIN/a, 6akteprodaray, «Pemmukanms JTHK».

Ob6opynoBanue: mojenu-anmiankanun «Y asoenne JHK u Tpanckpunuusy», «buocunrtes Genkay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiteTounslii UK, UK KU3HEHHBINA UK KiIeTku. MaTepdaza u mutos. [Iporeccsl, npoTekaromue
B uHTep(aze. Permkanus — peakuust matpuuHoro cuntesa JJHK. Crpoenne xpomocom. XpoMOCOMHBINH
Habop — KapuoTun. JIMNIoUIHBIN U TalIoOuIHBIH XpOMOCOMHBIE HA0Opbl. XpomaTtubl. Llutonoruueckue
OCHOBBI Pa3MHOXKE€HHUS U MHAUBUIYaJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne xnetkn — muto3. Craamm mutosa. lIpomecchl, mpoucxoasiiue Ha pas3HbIX CTaauax
MUTO3a. bruonorndeckuii cMbICII MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — allonTo3.

@opMbl pa3sMHOXKEHHsT OpPraHU3MOB: Oecriojioe M MojioBoe. Buisl 0ecroioro pa3MHOKEHHS:
JIeIeHUe HaJBO€, TIOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHoO)eHHe. ICKycCTBEHHOE KIIOHHPOBAHNE OPTraHU3MOB, €T0 3HAYEHUE JIUIS CEIEKIIHNH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Ctaguu Meiio3a. [Iponecchl, mpoucxoasuime Ha craausax Merosa. [loBenenre XxpoMocoM B
Mmerose. Kpoccunrosep. bruonornueckuii cMbica U 3HaYeHUE MeWo03a.

['ameTorenes — mporecc 00Opa3oBaHMs TOJOBBIX KJIETOK Y KHBOTHBIX. IloJOBBIE >Keme3bl:
CEeMEHHUKH U AnYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ud, SHIEKIIeTKA)
— cmnepmaroreHe3 ©  oBoreHe3. (OCOOEHHOCTH CTPOCHHMS SWLEKIETOK M  CIIEPMAaTO30UIOB.
OmnonotBopenue. [TapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (dMOpHOTreHe3). ITarbl
SMOpPHUOHAILHOTO pa3BUTHUA y IO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHHE, TacTpyJsLUs, OPTraHOTEHE3.
[ToctamMOpuoHanbHOEe  pa3BuTHE. TUNBI  MOCTIMOPHOHAJIBLHOTO  PAa3BUTHUS:  MPSAMOE, HENpsSMOe



(imunHOYHOE). BriustHME cpenbl HAa pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasBurue pacteHmii. OHTOT€HE3 I[BETKOBOTO PACTCHHUS: CTPOCHHE CEMEHHU, CTaIuH
pa3BUTHA.

JdemoHcTpaumMu:

Tabmunel U cxeMbl: «QOpMBI  Pa3MHOKEHUSI OPraHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHE Y

IIBETKOBBIX pacTCHHi», «BereraTuBHOEe pa3MHOXXEHHE pacTeHui», «J/leqeHue KiIeTku OakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpomMocombly, «Kiierounblii nukimy, «Pemmmkanus JITHK»,
«Muro3zy, «Meito3y, «IIpsmoe u HenpsiMoe pa3BUTHE», «] 'aMeToreHe3 y MICKOIHUTAIOIINX U YeJIOBEKaY,
«OCHOBHBIC CTQ/IMM OHTOTCHE3a.

OO6opynoBaHue: MUKPOCKOIIL, MHUKpOIpenaparsl «CniepmaTo30uabl MJICKOITUTAIOILIECTO,

«Sinekierka miiekonuTaroniero», «KapuokuHe3 B KIETKax KOpEIIKa JyKa», MarHUTHash MOJIEIb-
ammumkanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopnas pabota Ne 3. «HaOmiogeHume MHTO3a B KJIETKaxX KOHYMKA KOpeEIIKa Jiyka Ha
TOTOBBIX MUKPOIpENapaTax».

Jlaboparopnas pabota Ned4. «M3ydeHwe CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciienicTBeHHOCTb M U3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaun renetuku. Mictopust pa3BUTHSA reHETUKHU. PoJib IUTOIOTHU U AYMOPHOJIOTHUN B
CTAHOBJICHMM TE€HETHUKH. BKiaa poccHiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeToJbl
TeHETUKH  (TUOPUIIONIOTUYECKUHM, IUTOTEHETHUYECKUH, MOJIEKYIsIpHO-TeHeTudeckuii). OCHOBHBIE
T€HETUYECKUE MOHATHUS. | 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUM.

3aKOHOMEPHOCTH HAacJeIOBaHUsl TPU3HAKOB, ycTaHOBiIeHHble [. Mennenem. MoHoruOpuaHoe
CKpelllMBaHue. 3aKOH eqruHOo00pa3zus TMOpuI0oB mnepBoro nmokoieHus. [IpaBmio momMuHHMpOBaHMS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOE U HENMOIHOE JOMUHUPOBAHHUE.

Hurnbpunnoe CKpelIBaHue. 3aKoH HE3aBUCHUMOTO HacleI0BaHUs MPU3HAKOB.
[{utoreHeTnvyeckue OCHOBBI  AUTHOPUIHOTO  CKPEIIMBAHHSA.  AHAJIU3UPYIONIEE  CKpEIMBaHUE.
Hcnonp3oBanre aHATM3UPYIOMIETO CKPEIIMBAHUS I ONPEICIICHUs TEHOTHIIA 0COOH.

CueruieHHOe HacienoBaHue mpuzHakoB. Pabora T. Moprana mo crerieHHOMY HacJieIOBaHHUIO
reHoB. Hapy1ienue ciienienus TeHoB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetnka mosa. XpOMOCOMHOE OIpEAeNeHre Moja. AYTOCOMBbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUVIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI M3MEHYMBOCTH: HEHACIEJCTBEHHAas W HACIEJICTBeHHas. Pomb cpenbl B
HEHAaCIeCTBEHHON W3MEHYHBOCTH. XapakTepucTuka MOAN(UKAITMOHHON W3MEHYUBOCTH.
BaprnannonHblll psin m BapuanuoHHas KpuBasd. Hopma peakuum npusHaka. KonudecTBeHHblE U
KadyeCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHONW W3MEHYMBOCTH.

Hacnencreennasi, wiM reHOTUNAYECKasi, U3MEHYNBOCTh. KoMOMHaTHBHAsT M3MEHYHBOCTh. Meiio3
W TOJOBOM TMpolecc — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAs W3MEHUYUBOCTD.
Knaccudukanus wmyTanwii: TEHHBIE, XPOMOCOMHBIC, T€HOMHBbIC. YacToTa W TPUYUHBI MYTaIUH.
MyrareHnsie ¢GakTopsl. 3aKOH TOMOJIOTUYECKMX pSJOB B HACIEJICTBEHHOM u3MeHuMBocTH H.
. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYNUBOCTb.

I'enetnka 4yenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOABl TIE€HETUKH  YEJIOBEKA:
TCHEATOTUYECKUN, OJM3HEIOBBIM, ITUTOTCHETHYCCKUN, OMOXMMUYECKUN, MOJICKYISIPHO-TEHETUUSCKHI.



CoBpeMeHHOE OIpeeiCHNe TeHOTHIA: TMOJHOTEHOMHOE CEKBEHHPOBAaHWE, TCHOTHUIIMPOBAHUE, B TOM
gucie ¢ nomomnipio [TI[P-ananmu3a. HacnencrBeHHble 3a00IeBaHMS Ye€TIOBEKa: TCHHBIE 00JIE3HU, OOIE3HU C
HACJICJICTBEHHOW MPEAPACIONIOKEHHOCThIO, XPOMOCOMHBIE Oone3Hu. Comarnyeckue W TeHEpaTUBHBIC
mytanuud. CTBONOBBIE KIETKH. [IpUHIUIBI 3I0pOBOTO 00pasa KWU3HH, JUATHOCTUKH, MPOPHIAKTUKH U
JICYCHUSI TEHETHYECKUX OoJe3Hed. MeIuKo-reHeTHUeCKOe KOHCYIbTHPOBAHUE. 3HAUCHUE METUITUTHCKOM
TCHETUKH B MPEIOTBPAILICHUH U JICYCHUH TeHETUUECKHUX 3a00IeBaHUI YeJIOBEKa.

JdemoHcTpaumuu:

optpertsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuid,
H. 1. BaBunos.

Tabmauiel U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE M €0 IIUTOrCHETUYECKash OCHOBAY», «3aKOH

pacuieryieHuss M ero I[MTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramery», «/lurubpuanoe
cKpelrBanuey, «Llutonornyeckue 0CHOBBI IUTHOPUAHOIO CKpelUBaHus», «Melo3», «B3aumoaenctaue
QJUIETIBHBIX T'€HOB», «['€HeTHYecKHe KapTbl pPAaCTEHHM, *XUBOTHBIX M 4YEJIOBEKa», «l'eHeTnka moiay,
«3aKOHOMEPHOCTH HAacCJIEJOBaHMsI, CLEIUICHHOIO C IOJOM», «KapuOTHUIIBI 4YenoBeKa M IKUBOTHBIXY,
«Bugel  m3meHuuBoctu», «MoaudukanvoHHas HW3MEHUMBOCThY», «HacnenoBanue pesyc-gpakropay,
«['eneruka rpynn kposw», «MyTannoHHasi U3MEHUYUBOCTH.

O6opynoBaHue: MOJIEJIN-aNIINKALUN «MoHorubpuaHoe CKpEILHUBAHUEY, «Henonnoe
JOMUHHpOBaHue», «Jurubpunnoe ckpeumBanue», «llepekpéct XpoMocom», MHKpPOCKOI |
Mukponpenapar «/po3zodunay (Hopma, MmyTanuu GOpMBI KPBUIBEB U OKpAacKH Tena), repdapuii «I opox
IIOCEBHON».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHass pabota Ne5. «l3yueHue pe3ylbTaTOB MOHOTHOPHAHOTO W JUTMOPUIHOTO
CKpEeUIMBaHUs y Ap030(HiIbl Ha TOTOBBIX MUKpOMIpenapaTax.

JlaGopatopHass pabota Ne 6. «M3yueHue MOIUGUKAIMOHHON HM3MEHYMBOCTH, IOCTPOCHUE
BapHAallMOHHOTO psAJia U BApUALMOHHON KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanu3 myTtanuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHATU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUM.

Cenexuus Kak Hayka M IpoLecC. 3apoKJIeHUE CelIeKIUU U JoMecTukanus. Ydenue H.
M. BaBunoBa 0 1LEHTpax MPOUCXOXKJIEHUS M MHOrooOpasusi KyJbTypHbIX pacrteHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOABI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B CENIEKLIMU PAaCTEHHUM
u KHUBOTHBIX. OlleHKa sKcTepbepa. BIu3KopoacTBEHHOE CKpeluBaHHe — MHOpUAMHT. Yucras JUHUSA.
CkpemuBanue 4MCThIX JUHUUA. ['ereposuc, mnam rubpuaHas cuia. HepoacTBEeHHOE CKpelMBaHHE —
ayropunuur. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M MOJydyeHUE
MOJIUTLIONO0B. JloCTHKEHUSI CeeKIIUU pacTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib NPOU3BOJACTBA. ['€HHas WHXEHepus. OTambl  CO3JAHMS
pexombunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unkeHepus. KierouHble KylIbTyphl.
MuKpOKIOHaIbHOE pa3MHOXKEHHE pacTeHH. KnonupoBanue BBICOKOTIPOIYKTUBHBIX
CEeNTbCKOXO035IICTBEHHBIX OpPraHM3MOB. JKOJIOTHYECKHE M 3THdeckue npodieMbl. MO — reHeTHuecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IMoptpets: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabnuubl 1 cxembl: kKapTa «L{eHTpbl TPOUCXOXKAECHUS U MHOI000pa3us KyJIbTYPHBIX PACTECHHI»,

«[lopoapl mOMaIIHUX >KUBOTHBIX», «CoOpTa KyNbTYpHBIX pacTeHui», «OtnanéHHas ruOpuaM3aIus»,



«Pabotel akamemuka M. @. MBanoBay, «[lomumnongusay, «OO0BEKTH OHMOTEXHOJIOrMH», «KileTouHbIe
KYJBTYpBI U KJIOHHpOBaHUE», «KoHCTpyrupoBaHue U MepEeHOC T€HOB, XPOMOCOM).
OO06opynoBaHue: MYJSDKU TJI0JIOB U KOPHETUIONOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB PaCTCHHH,

repOapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI:

Okckypeust «OCHOBHBIE METOJBI W JIOCTHIKCHHUSI CEJICKIIMU PACTCHWH H IKHUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIUIO, IUIEMEHHYIO ()epMy, COPTOMCIIBITATEIbHBIA YYaCTOK, B TEIUTMYHOE XO3SCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHS SBOJIOLNMOHHON TEOpUHU. DBOJIOLMOHHAS TEOPHUS U €€ MECTO B
ouosoruu. BiusiHre 3BOTIONMOHHON TCOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CsugerenbcrBa 3BoyOLUU. llaneoHTonornyeckue: MOCIeNOBATEILHOCTh MOSBICHUS BHJIOB B
MaJIC€OHTOJIOTUYECKOM JIETOMHCH, Nepexoanbie (opMbl. buoreorpaduyeckue: cxoICcTBO U paznuuue dhayH
1 (JI0p MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA W pa3iuuus HMOPUOHOB pa3HbIX BHJIOB TO3BOHOYHBIX.
CpaBHHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAMMEHTApPHBIC OpPraHbl, ATaBU3MBIL.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACIEACTBEHHOCTH W OCHOBHBIX
MeTa0O0JIMYECKHX MyTeH Y BCEX OPraHU3MOB.

OpomononHas teopust Y. Jlapuna. IIpennocbuiku BO3HUKHOBEHHS JapBUHU3MA. [[BrOKyIne
CWJIBI SBOJIONUHU BUAOB MO JlapBuHY (M30BITOYHOE PAa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas I3MEHYHBOCTh, 00ph0a 3a CyIECTBOBAHHE, ECTECTBEHHBIH 0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOTOKEHUSI.

MukposBontonus. [lonynsauus kak eIMHULIAa BU1a U SBOJIFOLUH.

JBuxymue cunbl (QakTophl) SBONIOIMM BUAOB B MpUpoJe. MYTAIMOHHBIN TIpolecc H
KOMOWHATUBHAs U3MEHUYUBOCTD. [lomynsairoHHbIe BOJIHBI U Apeiid reHoB. M3omsmust u Murparusi.

EctecTBeHHbII 0TOOp — HanpaBisoMui (pakTop 3Boonnn. @OpMBbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHW3MOB KakK pe3yibTaT 3BOJIOUMU. [Ipumepbl mpucrnocoOIeHu y
OopraHu3mMoB. ApoMop(O3bl U UNOATATITAIINH.

Bun wu BumooOpazoBanme. Kputepuu Buma. OcHOBHbIe (HOpMBI  BHI000pa30BAHMUS:
reorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomrorusi.  DopMbl  dBOMOIMK:  QuiIeTHYECKas, AWBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOTIOINH.

[IporcxoxaeHe OT HECMEeNHAIU3UPOBAHHBIX TpeAKoB. [Iporpeccupyromas crermuain3aIusi.
AnanTuBHas paauanus.

JdemoHcTpaumuu:

optpetst: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mroaep, A. H. CeBeprios.

Tabmuiel 1 cxeMbl: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emiie», «3apOJbIIIN MO3BOHOYHBIX

KUBOTHBIX», «Apxeontepukc», «DopMbl OOpbOBI 3a CyIIlecTBOBaHUE», «ECTECTBEHHBIN OTOOPY,
«MHoroo0Opa3ue COpPTOB  pacTeHuii», «MHoroodpasue TMOpoa  KUBOTHBIX», «llomymsiumy,
«MyTanuoHHass HM3MEHUYHUBOCTH», «Apomopdo3sl», «amoamanranum», «OOmas aereHepanus»,
«/IBmwxymue cunbl sBomonuny, «Kapra-cxema mapmpyra myremectsusi Y. lapBuna», «boprba 3a
cymectBoBanue», «lIpucmocobieHHocTh  opraHu3moBy, «l'eorpaduueckoe  BHUI00Opa30BaHHEY,
«IKOJOTUYECKOE BUI000PA30BAHKE.



O60DVZ[OB3HI/IGZ KOJUICKOHWA HACCKOMBIX C pa3JIMYHBIMU TUIIAMH OKpaCKH, Ha60p IJIOA0B U CEMSH,

KoyeKust «IIpuMepsl 3alIMTHBIX MPHUCIIOCOOICHUN y JKUBOTHBIX», MOJelb «OCHOBHBIC HAIlpaBJICHUS
HBOJIIOIUIY, 00BEMHAA MOJ1eNb «CTPOECHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduyeckas xapra Mupa, KOeKus «PopMbl COXPAHHOCTU HMCKOIAEMBIX KHBOTHBIX U
pacreHuii», wognenb ammmkanus «llepekpéct xpoMmocom», BiaxHbele npenapartel  «PasBurne
HaceKkoMoroy», «Pa3Butue JArymkuy, MUKporpenapat «/po3oduna» (HopMa, MyTaluu (GopMbl KPHLUIHEB
1 OKpPAcKH TeJa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopras pabora Ne 2. «Omnucanue MpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble IPEJICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rUnoTe3bl BOSHUKHOBEHHUS >KU3HU
Ha 3emiie: a0uoreHe3 M MaHCIEPMUS. XUMHYECKas SBOJIONUSA. AOHOTCHHBIH CHHTE3 OPraHUYeCKHX
BEILIECTB M3 HEOPraHWYECKUX. OKCIHEPUMEHTAIbHOE MOATBEPKACHHE XHWMHUYECKOW 3BOJIOLIMH.
Havanpabie sTanel Omosiormueckoit ssomtonuu. I'umoreza PHK-mupa. dopmupoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHUE NMPOTOKJIETKU. [lepBbie KiieTku u ux 3Bostonus. @opMupoBaHUE OCHOBHBIX
TPy KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxeit. Apxeickas U mpoTepO30MCKas IPHI.
[Taneosoiickass 3pa W e€ TMEpPHOIBl: KEMOPHICKUH, OpPIOBUKCKHNA, CHIIYPUHUCKHHA, JTEBOHCKHIA,
KaMEHHOYTOJIHBIN, IEPMCKHH.

Me3o301ickas 3pa U €€ NepruoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Nepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTUKa KJIMMaTa M TEeO0JOTrM4ecKuX npoueccoB. (OCHOBHBIE 3Talbl  JBOJIOLUU
PacTUTENILHOTO U JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuid U KHUBOTHbIX. [losiBIeHuMe, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHu4ecKoro MUpa Kak oTpakeHue 3BoJolrud. OCHOBHBIE CUCTEMATHUUECKUE TPYIIIIbI
OpraHHU3MOB.

OBoronus 4enoBeka. AHTPONOJIOrHs Kak Hayka. Pa3BuTue mpencTaBieHUN O MPOUCXOKICHUU
yenoBeka. MeToapl H3ydeHus aHTpororeHe3a. CXoacTBa M pa3iIWyMsl 4YeJlOBEKa U JKUBOTHBIX.
CucremaTHuecKoe MOJ0KEHUE YEIOBEKA.

JBmwxynme cuibl (pakTopsl) aHTpornorenesa. HaciencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIHN
ot60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPy, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaMM U BETBU SBOJIIOIIMM YEJIOBEKA: aBCTpanonuTeku, YemoBek ymensii, Yemosek
npsaMoxoaamui, Yenoek HeanaepranbCkuil, YenmoBek pa3ymHbl. Haxonkum HMCKOMaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUS, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBINME pachl: €BpOINEOUAHAs (€BpaswiicKas), HErpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOMTHAs (a3maTcko-aMepHKaHCKas). UYepthl
MPUCIIOCOOJICHHOCTH TIPEACTABUTENCH YeNOBEUECKUX pac K YCIOBUSM CYyIIEeCTBOBaHUSA. EauHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

Hoptpetsl: ®. Penu, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuipl U cxembl: «Bo3unkHoBeHre CONMHEYHON CHUCTEMBI», «Pa3BUTHE OpraHUYECKOrOo MHUPay,
«PactutenbHas kneTka», «KuBoTHas knerkay», «l[Ipokapuornueckas kietka», «CoBpeMeHHas cucTeMa
OpraHu4YecKkoro mMupa», «CpaBHEHHE AHATOMHUYECKHMX UYEpPT CTPOEHHS YeJIOBEKa M YeIOBEKOOOpa3HBIX




00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOIMUECKUX HAXOAOK IPEJKOB COBPEMEHHOI'O YEJIOBEKA»,
«/IpeBHenmue moan», «JpesHue moan», «llepbie COBpeMEHHBIE 0N, «HeloBeuecKue pachi».
Ob6opynoBanue: Myspku «lIpoucxoxaenue yenoBekay (OOCThI aBCTpATONUTEKa, MUTEKAHTPOIA,

HeaHJIepTaiblia, KPOMAHbOHIIA), CIETIKA WIIM M300paKeHUs1 KAMEHHBIX OpPYAUN MEepBOOBITHOTO YeIOBeKa
(xamMHH-YOTIIIEpHI, pyOuIIa, ckpebiia), TeOXPOHOJIOTHYECKast Ta0nuIa, KouieKuus «PopMbl COXpPaHHOCTH
HCKOIIA€MBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

[IpakTtnueckass pabora Ne 1. «lM3yueHue HMCKOINAeMBIX OCTAaTKOB pPAacTEHUHW M JKMBOTHBIX B
KOJUIEKLIHSAX Y.

OKcKypeusi «OBOJIIOLKS OpPraHMYECKOro MHupa Ha 3emie» (B €CTECTBEHHO-HAyUHbIM WU
KpaeBeaueCcKUil My3eil).

Tema 3. Opranu3msl 4 OKpYy:KawIAas cpeaa.

OKojorusi Kak Hayka. 3aJaud U pasjenbl dKOJOTrMU. MeTonbl 3KOJIOIMYECKUX MCCIIEeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOIHASI, HA3€MHO-BO3/AYIIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs.

Oxkonoruyeckue ¢akropel. Krmaccudukamus skomorudeckux — (GakTopoB:  aOHMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBrE 2KOIOrnYecKuX (PakTopoB Ha OPraHU3MBI.

AlGuotnueckue (GakTOpwl: CBET, TeMIepaTypa, BiIaxHOCTh. DotonepuoamnsMm. [IpucnocodneHus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKHX (paKTOPOB. BHOJIOTHYECKHEe PUTMBI.

buotnyeckue ¢axTopsl. Buapl OMOTHYECKHMX B3aWMOJEHCTBHIA: KOHKYPEHIUS, XHUIIHHUYECTBO,
cumbuo3 u ero ¢opmel. IlapasuTtusm, koomepauus, MyTyajiu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJeOHUYeCTBO). AMEHCalIu3M, HelTpaiu3M. 3HadeHHe OHOTHYECKUX B3aUMOJEHCTBUI A
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU MOy asiuuu. OCHOBHBIE MTOKA3aTEIH MOMYJISALUN: YACICHHOCTD,
IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpanusd. JIMHAMHKa YUCIEHHOCTH NOIYJIALMUA U €€
peryssnus.

JdemoHcTpaumuu:

[optpetsl: A. I'ym6onpaT, K. @. Pynse, O. ['ekkens.

Tabmuupl u cxembl: kapta «lIpuponnsie 30HBI 3eminy», «Cpeabpl OOWUTaHUS OPraHU3MOBY,
«Dotonepuoanzmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONYISUUU HHPY30pHUH-

Tydenskuy, «[lumessie nenm.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlaGopatopHass pabGota Ne 3. «Mopdosoruueckue OCOOCHHOCTH pPACTEHUH M3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHnast pabota Ne 4. «BnusiHEE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaxtuueckas padota Ne 2. «IloAac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IK0JI0THYeCKHE CHCTEMBbI.

Coo0miecTBO opraHu3MoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (mnuesast). Buasl-nomuHanTel. CBs31 B OMOIIEHO3E.

Okonorudyeckue cucteMbl (9kocuctembl). lloHstne 00 »dSkocucreMe U OHOTEOlEHO3E.
QOYHKIIMOHAIBHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Kpyrosopor
BEIIECTB M TOTOK HEPruM B 3KocucrteMe. Tpoduyeckue (muIeBble) YpOBHU dKOcUCTeMBI. [lurieBbie
uenu u cetd. OCHOBHBIE MOKAa3aTeNM 3KOCHUCTEMBbI: Onomacca, MPOayKIUs. DKOJOTHUYECKHE MHPAMUIbL:
MPOYKIINH, YUCIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTb, CAMOPETYIISALIUS, Pa3BUTHE.
Cykueccus.



[IpupogHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p H  peK. OIKOCHCTEMA XBOMHOIO  WJIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE  9KOCHCTEMBI. ATPO3KOCHUCTEMBL.  YpOOosKocucTeMbl. buonormueckoe
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop yCTOWYMBOCTH dKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

Yuenue B. U. Bepnaackoro o 6uochepe. I'panunbl, coctaB U cTpykrypa omochepsl. Kuoe
BemecTBO U ero QgyHkiuu. OcobeHHOCTH Omocdepbl Kak Tiao0albHONW 3KOCHCTeMBbl. J[MHaMmuueckoe
paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOreOXMMHUYECKHUE [IUKIIBI JIEMEHTOB (YIJIepoJia, a30Ta). 30HaJIbHOCTh
onochepsl. OCHOBHBIE OMOMBI CYIITH.

UenosedectBo B Omocdepe 3emin. AHTPONOreHHBbIE WM3MEHEHHs B Omocepe. [mobanpHBIC
9KOJIOTMUYECKUE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUpoAsl U uenoBedecTBa. CoxpaHeHwe Ouopa3sHOOOpa3usi Kak OCHOBA
ycroitunBoctu Ouocdepsl. OcHOBa pallMOHAIBHOTO YIPABIECHUS MPUPOIHBIMH pECypcaMH U HX
Ucroiib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

[optpersr: A. JIx. Ternciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u  cxemsl: «[lumeBsie nenm», «buoneHo3: cocrtaB u cTpykrypaw, «lIpupomnsie

coobmiectBay, «llemn mutaHusy», «JKonmorudeckas nupamuaa», «buocdepa u denoBex», «IKocucTema
MIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOro jecay», «buomeHo3 Bomoémay», «ArpoueHos»,
«IIpumepHbIE aHTPONOTEeHHbIE BO3JEHCTBUA Ha NpPUPOAY», «BakHellne HCTOYHHMKM 3arps3HEHHs
BO3/lyXa M T'PYHTOBBIX BoJ», «llouBa — BaxkHelmas coctaBisomas ornocdepsl», «DakTopsl Aerpaganun
nouBy», «llapHukoBblil 3hdexT», «DaKTOpbl PaTUOAKTUBHOIO 3arpsi3HeHHs Ouocdeps», «OOmas
cTpykTypa Ouocdeps», «PacmpocTpaHeHue xu3HH B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Moenb-aniuiukanus «Tunuunele OuOIEeHO3b», repOapuil «PacTuTenbHble

cooO1iecTBa», Koiekuuu «buonenos», «Bpeautenun BaXHEMIINX CETbCKOXO3SMCTBEHHBIX KYIbTYpPY,
repOapyuy M KOJUIEKIIMM PACTEHUM M KUBOTHBIX, MPUHAIJIEKAIINE K PAa3HbIM SKOJIOTMYECKUM TpynraM
onHoro Buaa, Kpacuas kuura Poccuiickoit denepannu, n300pakeHuss OXpaHsSEMbIX BHJIOB PACTEHUN U
KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'UN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQ, ycranaBnuBaoTcs TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUSI 00y4arouMuUCs
MporpamMM CPEIHETo O0IIero 00pa3oBaHMs: JUIHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3ybTaTOB OCBOEHUs IpeaMeTa «broIorus» BBIACIECHBI CIEAYIOLINE
COCTABIISIIOLINE: OCO3HAHUE OO0YYAIOIIUMUCS POCCUHCKOM Tpa)KTaHCKOM MJEHTUYHOCTH — FOTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAaMOONPEIEICHUIO, HATMYUE MOTUBAIMM K 00y4eHHI0 OHOJIOruHy,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUUYECKHUX TPaJULMH pa3BUTUS OMOJIOIMUYECKOrO 3HAHUSA, FTOTOBHOCTh M CLIOCOOHOCTh OOYUarOIIMUXCs
PYKOBOJCTBOBATbCS B CBOCH JACATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IPUCYHIUMHU



cUcTeMe OHOJOTHYECKOro 00pa3oBaHUs, HAIWYHME SKOJIOTMYECKOro IPaBOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTD LIETIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JlnyHocTHBIE pe3yNbTaThl OCBOEHUA MpeameTa «buonorusy» qocTUraroTcs B €IMHCTBE YUCOHOU U
BOCIIUTATEIbHON JESITEIIBHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUUCKUMH COLIMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH ¥ JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSMHU, MPHHATHIMU B OOINECTBE MPaBUIAMU H
HOpPMaMH TMOBEACHUS U CIOCOOCTBYIOT IpolleccaM CaMOINO3HAHMS, CAMOBOCIIMTAHUSA U CaMOPa3BUTHS,
pa3BUTUSL BHYTPEHHEH IO3UIUU JIMYHOCTH, IATPUOTH3MA, YBAXKEHUS K 3aKOHY U MPaBONOPAJIKY,
YeJIOBEKY Tpy/la ¥ CTaplieMy MOKOJICHHIO, B3AUMHOTO YBAKEHHUSI, OEPEKHOTO0 OTHOUICHHS K KYJIbTypPHOMY
HacleAW M TPAaJULMUSIM MHOTOHAallMOHAIbHOro Hapoaa Poccuiickoii ®enepauuu, npupoae u
OKpY>Karollen cpenie.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS Yy4eOHOro mpenMera «bUONOTHS» MOIKHBI OTpa)xarh
TOTOBHOCTB U CIIOCOOHOCTH 00Y4YaIOUIMXCSl pPyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH TO3UIIUEH
JUYHOCTH,  CHUCTEMON  IICHHOCTHBIX  OpPHEHTAllM{, TIO3UTUBHBIX  BHYTPEHHUX  YOCXKJICHHIA,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHIICKOTO O0O0IleCTBa, pacHIMpEeHUE >KU3HEHHOTO
OMbITa W ONBITA JEATEIBHOCTH B IPOLIECCE pEeaTM3alUd OCHOBHBIX HAINPABICHUN BOCIUTATEIbHOMN
JEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH!

1) rpaKIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU OOYYAIOIIErocsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCHICKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U ITPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MESATEIHOCTH TIPH CO3JaHUU Y4EOHBIX IPOEKTOB,
pelieHnr yuyeOHbIX U MO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpENeNsITh COOCTBEHHYIO MO3MIIMIO MO OTHOUICHHIO K SIBICHUSM COBPEMEHHOU
KHU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS
TOJIeH ¢ pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COI[HAIBHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYTHUUYECTBY B MIPOIIECCE COBMECTHOTO BBHIMOIHEHHUS YI€OHBIX, TO3HABATEIHHBIX
Y UCCIIEIOBATEIhCKUX 3aJlay, YBAKHUTEIBHOTO OTHOIIEHUS K MHEHHIO OIIOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(OPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKON HISHTHYHOCTH, NATPUOTHU3MA, YBAKEHHS K
CBOEMY HapO1y, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpaid, cBor0 Poauny, cBon
SI3bIK U KYJbTYpPY, MPOILIOE U HACTOAIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHWE K TPHUPOJHOMY HACICAWIO0 W TaMSITHHUKAM TPHUPOIBI, JTOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIC;

CITOCOOHOCTh OIIEHUBATh BKJIAQJ POCCUMCKUX YUEHBIX B CTAaHOBJICHHE W pa3BUTHE OWOJIOTHH,
TMOHUMAaHUS 3HAYCHUS OMOJIOTHM B MO3HAHWHM 3aKOHOB MPHUPOJBI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO
0011IecTBa;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTH K CIy>KeHUIO0 1 3ammte OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAaIMI0 M TNPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICH Ha
MOpPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JaHHUIO CEMbM Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUH C TPAAULIUAMU HapoaoB Poccuu;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOILICHHIA;

MIOHUMAaHUE SYMOIIMOHAIIBHOTIO BO3/IEUCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢puznyeckoro BocHHUTAHUS, (POPMHPOBAHHUS KYJLTYPbI 30POBbSI M 3MOIHOHAILHOIO
Os1aromosty4ms:

MOHUMAaHWE W peaau3alus 3J0pOBOrO0 U Oe3omacHOro ooOpasza KU3HU (30pOBOE MHUTAHUE,
COONIOZICHHE THTMEHUYECKMX TIPAaBWJI M HOPM, COAJaHCHUPOBAHHBIM PEKUM 3aHATHH M OTABIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHHE [EHHOCTU MPaBWJ WHAMBHUAYAJILHOTO M KOJUIEKTHBHOTO O€30MacHOrO MOBEICHUS B
CUTYALUX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCJIEACTBUM W HENPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TI00HE;

FOTOBHOCTh K AKTUBHOM JEATENBHOCTH TEXHOJOTMYECKOW M COLUAIbHOM HANpaBlIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIIHATH TAKYIO 1€ATEIbHOCTS;

UHTEpEC K pa3nuyHbiM cdepaMm MpodecCHOHATbHON EATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oynyiiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTH U CIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

HKOJIOTHYECKHU TEJIECO00pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU Ha 3emiie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBIIICHUE YPOBHS SKOJOTUYECKON KYJIBTYPBI: MPUOOPETEHNE OMbITA MJIAHUPOBAHUS TTOCTYITKOB
Y OIIEHKU UX BO3MOXKHBIX MOCJIEICTBUMA JIJIs1 OKPYXKAIOILEN CPeIbl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH HCITIOJIb30BaTh MpUOOpeTaeMble NMpHU M3yUYEeHUU OUOJIOTUU 3HAHUS M YMEHUS TpU
pelieHny MpoOJieM, CBS3aHHBIX C PpalMOHAIBHBIM TMPUPOOINONB30BAaHUEM (COONIOACHHUE TPaBUII
TOBEJICHUs B TIPUPOJE, HAMPABICHHBIX HAa COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OMoCchepsl);

AKTUBHOE HEMPUATUE ACHUCTBUH, MPUHOCAIIMX BPEJ OKPYXAIOIMIEH MPUPOIHOW Cpele, yMEHUue
MIPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJOTUYECKHE TOCIEICTBUS TPEANPUHUMACMBIX JIEUCTBUN U
MpeA0TBpaIIATh UX;

HaJU4Me pa3BUTOTO  OSKOJOTMYECKOTO  MBILUIEHUS, JKOJIOIMYECKOM  KYJIbTYpbl, OIbITa
JESATEIBHOCTH 3KOJIOTMYECKON HAIpPaBICHHOCTHU, YMEHHUS PYKOBOJCTBOBAThCS MMM B IMO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLIMAJIIbHOW MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHUECKOW AESITEIbHOCTU
JKOJIOTMYECKON HaIlPaBJIECHHOCTH;

8) HIeHHOCTH HAYYHOTr'0 MO3HAHUS:



Cc(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, COCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIHCKOUW KYIBTYPHI KAaK CPEJICTBA B3AMMOICHCTBHS MEKTY
JIOJIbMU ¥ TIO3HAHUST MUPA;

NOHMMaHue creuupuKkd OWOJIOTHH KakK HayKH, OCO3HaHus e€ poiu B (HOpPMUPOBAHHUH
paIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JIaHUH IIEJIOCTHOTO IMPEJICTABICHUS 00 OKPYXAroIeM MHpe
KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U 00IIECTBA, B IO3HAHWUY MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUH
po0JIEeM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JIJIi COBPEMEHHOW IUBWIM3AIMU: 00ECIICUeHUSI HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE TIEPCICKTUBHBIX OWMOTEXHOJOTUH, CHOCOOHBIX peIlaTh
pecypcHbBIE MPOOIeMBI Pa3BUTHS YEIOBEUYECCTBA, IMMOMCKA IyTSH BBIXOJA M3 TIIO0ATBHBIX IKOJIOTUICCKUX
npobieM W oOecredyeHus: Imepexoja K YCTOMYMBOMY pPa3sBUTHIO, PALUOHATIBHOMY HCIIOJIB30BAHHIO
MPHUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KH3HHU;

3aWHTEPECOBAHHOCTh B IMOJYYCHHH OHOJOTMYECKUX 3HAHMH B MEJISIX MOBBIIICHUS OOIIeH
KYJIbTYpBI, €CTECTBEHHO-HAYYHONH IPaMOTHOCTH, KaK COCTABHOW YacTH (PYHKIIMOHAJIHHONH IPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMoit pu U3y4eHUU OMOJIOTHH;

MMOHMMAaHHE CYNTHOCTA METOJIOB TIO3HAHWSI, HCIIOIh3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
WCIOJIb30BaTh IIOJIy9aeMble 3HAHUS JUIS aHalu3a W OOBSICHECHUS SBIICHUH OKPYXKAIOIIET0 MHpa U
MIPOUCXOJIINX B HEM W3MCHEHWH, YMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAyYHBIX
(haKTOB ¥ MMEIOIIMXCS JJAHHBIX C TIEJTBIO MTOJIYICHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIOJB30BaTh OMONIOTMYECKUE 3HAHUS Ml pelIeHHs MpoOieM B
pEaIbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME IIEHHOCTH HAyYHOW JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH NPOEKTHYIO U
HCCIIEeIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYATIHHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY
MTOJIYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KHU3HCHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTo npeaMeTa «bronorusy BKIIOYAIOT: 3HAYUMbIe
s GOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUIUXCA  MEKAMCUUIUIMHAPHBIE (MEXIpEeaAMETHBIE)
oO0IIeHayYHbIE TOHATHS, OTPAXKAIOIUe IEIOCTHOCTh HAYYHOM KapTHHBI MUpPa U CHEHU(HUKY METOJOB
MIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHs, SBJICHUE, MPOILECC, CUCTEMA,
Hay4yHBIM (aKkT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCelOoBaHUe, HAOIIOJCHUE,
U3MEpEeHUe, DSKCIepUMEHT U JpYrux), YyHHUBEpcajbHble YyueOHble JeHCTBUS (TIO3HABaTEJbHBIE,
KOMMYHHMKaTHUBHBIE, PETYJISTUBHBIE), oOecnieunBaomue GopmMupoBaHue QpyHKIHOHAIBHON TPaMOTHOCTH
U COLMAIIBHOM KOMIIETEHIIMH OOy4aroUIuXcs, CIOCOOHOCTh OOY4YaroIIMXCsl MCHOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAaHMSA M YHHMBEpCaJbHble y4yeOHble JeiCTBHA B
MO03HABATENBHOM U COIMAIbHON TPAKTUKE.

MertarnpenMeTHbIe pe3yabTaTbl OCBOGHHUS MPOTPaMMbl CPEIHEro 00IIero oOpa3oBaHUsS TOJIKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:
1) 6a3oBbIe JJOrHYECKHUE AeHCTBHUS:



caMoCTOSITeNIbHO  (OPMYyNIHUpOBaTh M aKTyaJu3upoBaTh MpodlieMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTMYCCKOIro MbIIIJICHUA (aHaJmsa, CHHTC34a,
CpaBHEHHUs, KiIaccu(pUKauu, 0000IIEeHNUS), pACKPBIBATH CMBICII OMOJIOTUYECKUX TOHATUH (BBIICISITh HX
XAapPaKTCPHBIC ITPU3HAKHU, YCTAHABJIMNBATH CBA3U C APYTHUMU HOHSITI/ISIMI/I);

OTIpEeeNIATh LeIN AEITeIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTH
PE3yNbTAThI JESATENILHOCTH C TOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbBIC, ACIYKTHUBHBIC, MO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PpACCMAaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOYEHUS;

MNPUMCHATE CXEMHO-MOJCJIBbHBIC CpCACTBA A MNPCACTABICHUA CYIICCTBCHHBIX CBI3EH W
OTHONIICHUH B H3y4acMbIX OHOJIOTUYCCKUX OOBEKTaX, a TakKe MPOTHBOPEUYHIA pPA3HOTO pOJa,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTheiBaTh IUIAH pEIIeHUs MPOoOJeMbl ¢ y4E€TOM aHallM3a HMMEIOIIMXCS MaTepUanbHBIX M
HeMaTepuaIbHBIX PECypPCOB;

BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IENSIM, OLIECHUBAThH
PpUCKHU HOCJICIICTBI/II71 JACATCIIbHOCTH,

KOOPJAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSIX PpEAIbHOIO, BHUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCHICHUUN )KU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHSI:

BJIQJIETh HAaBBIKAMU Y4€OHO-HMCCIEIOBATENbCKOW M TMPOEKTHOW JIEATEIBHOCTH, HaBBIKAMU
paspeieHus mpodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY TOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh  Pa3jMYHbIE BUABl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalMM, NPeoOpa30BaHUI0 U NIPUMEHEHHUIO B YYEOHBIX CUTYalUsX, B TOM YHCIIE MPU CO3/aHUU
y‘le6HI>IX N COLMAJTIBHBIX ITPOCKTOB,

dbopMHUpPOBAaTh HAYYHBIA THUI MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHHOJOTHUEH, KIHOUEBBIMU
IIOHATUAMU U MCTOJaMMU,

CTaBUTh H (QOpPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHON NEATENHHOCTH W
KU3HEHHBIX CUTYalUsIX;

BBISIBJIAITh NTPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyallM3UPOBATH 3a/lauy, BBIABUTATh THUIIOTE3Y €€
pelieHusi, HaXOAUTh AapryMEHTHI ISl JI0KA3aTeIbCTBA CBOMX YTBEP)KIEHUMU, 3aJaBaTh IMapaMeTpbl U
KpPUTEpUH PELICHNA;

AHAJIM3UPOBATE MOJYYCHHBIC B XOAC PCHICHUA 3aJadd pPE3YyIbTaTbl, KPUTUUCCKU OLICHUBATH HX
AOCTOBEPHOCTD, IPOTHO3UPOBATH HK3BMCHCHHE B HOBBIX YCIIOBHUAX,

JaBaTh OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6peTéHHBH71 OIIBIT,

OCYIIECTBIISITh IIEJICHANPABICHHBIA TOWCK TIEpeHOCa CPEACTB M CHOCOOOB JIEHCTBUS B
poeCCUOHATILHYIO CPEY;

YMCTL IICPCHOCUTH 3HAHUA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO O6HaCTI/I KUBHCACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCcTei;

BBIIBUTaTh HOBBIE WJIEH, MIPEAJIaraTh OPUTHHAIBHBIE MOJXO0/bl U PEUIeHHS], CTAaBUTh MPOOIEMBbl 1
3a/1a4M, JOMYCKAIOIIUE aIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:



OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpManuu (TEKCTE y4eOHOTO MOCoOMs, HAy4yHO-
MOMYJISIPHOM JUTEpaType, OMOIOTUYECKHX CIOBAPSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHaNMM3UpOBaTh MH(POPMALUIO PA3TUYHBIX BUAOB M (OPM MPEACTABICHHUS, KPUTUYECCKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

dopMynupoBaTh 3ampochkl W NPUMEHATh pa3jIMYHbIE METOJIBl TpU TOHCKE U OTOOpe
Ouosornueckoi nHGopMauu, He0OX0AUMOI JIJ1s BHIIIOJIHEHUS YU4EOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHUA  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIBbHYIO (OpMYy IpEACTaBIeHHs] OUOIOrHYecKoil HHpOopMaIuu
(cxemsl, rpaduKy, IMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYroe);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAUYECTBE CPE/ICTBA IpU paboTe ¢ OMOJIOruuecKoi nHpopMarmei:
NPUMEHSTh XUMHUYECKUE, (PU3NYECKHEe U MaTeMaTHYeCKHe 3HaKU U CHMBOJIBI, (hopMyibl, abOpeBHatTypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJIETh HaBBIKAMHU PACMO3HABaHMS M 3alIUTHl MHGOpMaIuu, UHPOPMAIIMOHHON Oe30MmacHOCTH
JTUYHOCTH.

OsiajeHne yHUBepPCaJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1) obmenmne:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cepax KM3HHM, aKTUBHO YYacCTBOBATH B JTHAJIOTE WIIU
IMCKYCCHH TI0 CYHIECTBY OOCYXTaemoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKAa3bIBATh CY)KICHHS
OTHOCHTEJIBHO BBIIIOJIHEHHS MPEJIaraéMor 3aJa4i, YYUTBIBATh MHTEPECHI U COTNIACOBAHHOCTD ITO3ULIUN
JPYTUX YYaCTHUKOB JMANIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIEHUS, MOHMMAaTh 3HAYEHHE COIMAJIBHBIX 3HAKOB,
MPENOChITIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyallMd, YMETb CMSTr4yaTb KOHQUIMKTBI M BECTH
[IEPErOBOPHI;

BJIAJIETh pa3IMYHBIMU CIIocOOaMU OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh HAMEpPEHHs JIPYTrux
JOJIeH, MPOSIBIIATh YBAKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHON (opMe hopMyInpoBaTh
CBOM BO3paXKCHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh U UCTOJI30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBHUYyaJIbHON paOOTHI IPU PEeLICHUN
Ouosiornyeckoil  mpoOyemMbl, OOOCHOBBIBATH HEOOXOJUMOCTh IMPUMEHEHHsI TpPYMIOBBIX  (QOpM
B3aMMOJICHCTBHS IIPU PELICHUN y4eOHOU 3a1aui;

BBIOMPAaTh TEMAaTHMKYy M METOJAbl COBMECTHBIX JECUCTBUH ¢ Y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LIEJI1 COBMECTHOW NIE€ATEIBHOCTH, OPraHU30BbIBATh U KOOPJIWHHUPOBATH JIEHUCTBHS IO
€€ JOCTM)KEHMIO: COCTABJIATH IUIAH JEUCTBUM, pacHpeleisTh pOJM € YYETOM MHEHHMM YYaCTHHKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU PaloOTHI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIaJa M Ka)XJOTr0 y4acTHHKAa KOMaHJbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

[IpeajlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh WUJAEU C NO3ULHUHM HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIAATh MO3UTUBHOE CTPAaTErMYECKOE IOBEIEHUE B PA3JIMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OgiaieHHe YHUBEPCAJbHBIMHU PEryaISTHBHBIMH 1€ CTBUSIMU:



1) camoopranmu3amusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBICHHS MPOOJIEM M UX PEUICHUS B KH3HCHHBIX U
y4eOHBIX CHUTYyalLUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUI LENEBBIC M CMBICIOBBIC YCTAaHOBKH B CBOHMX
JICUCTBHAX M TIOCTYNIKaX IO OTHOIICHUIO K JKABOW MPHPOJAE, CBOEMY 3JI0OPOBBIO H 3JI0POBBIO
OKPYXKAaIOIIHX;

CaMOCTOSATENIFHO OCYLIECTBIIATH MIO3HABATEILHYIO AEATEIBHOCTD, BBISBIATH IIPOOIEMBI, CTAaBUTh U
(bopMynpoBaTh COOCTBEHHBIE 3aJa4l B 00pa30BATEILHOMN JIESTEIBHOCTH U )KU3HEHHBIX CHTYaIIX;

CaMOCTOSATENIFHO COCTaBJIATh IUIAH PEIICHHS TNPOOJeMbl € YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

JIaBaTh OIICHKY HOBBIM CHTYaIUSIM;

pacuMpsITh paMKH yu4eOHOTrO IpeIMeTa Ha OCHOBE JIMUHBIX MPEAIOYTCHUIA;

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

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHHUIO IIHPOKOH OJPYAMIMH B Pa3HBIX 00JIACTAX
3HAHMH, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHBBI B JEATCIBHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH ITI03HABATEILHOW pEe(ICKCHM KaK OCO3HaHHs COBEpIIACMBIX JCHCTBUH W
MBICITIUTEIIBHBIX MPOLIECCOB, MX pPE3yJbTaTOB W OCHOBAHUM, HCIOJB30BaTh MPUEMBI PEIICKCUH IS
OLICHKH CHTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPHHUMATH PEIICHHS TI0 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI H apT'YMEHTBI IPYTUX TPU aHATN3E PE3yIbTaTOB IESTEIbHOCTH;

3) npunsiTHe cedsl M APYIHX:

NpUHUMATh ce0sl, MOHUMast CBOM HEJOCTATKH U JIOCTOWHCTBA;

NPUHUMATh MOTHBBI M apPT'YMEHTBI IPYTUX TIPU aHATTU3E PE3YJIbTATOB JCSTEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3UIIMHU JIPYTOrO YeIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[Ipenmernsle pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonormu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue A yueOHoro npenmera «buonorus» HayyHble 3HAHUS, YMEHHUS U CIIOCOOBI
NEeNCTBUAN o OCBOCHHIO, HMHTEpIIpEeTaluu
U 1peoOpa30oBaHMIO 3HAHUM, BUJIBI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAaHUN
B Pa3NUYHBIX Y4YEOHBIX CHUTYyallUsX, a TaKXK€ B pEaJbHBIX >KU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
6uozorueil. B mporpamMe nmpenMeTHbie pe3yabTaThl IPEICTaBICHBI 10 ToJaM 00yUYeHHS.

[IpenMeTHBIE pe3yNbTaThl OCBOEHHS yueOHOro mnpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaxaTh:

c()OPMHUPOBAHHOCTh 3HAHUW O MECTE€ W POJIU OHOJIOTMU B CHCTEME HAy4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (POPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAyYHOI KapTUHBI MUpa U HAYYHOTO
MHPOBO33PEHHUS, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHATIBLHOU IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;



YMEHHE pacKphIBaTh COJEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHM: >KHU3Hb, KJETKa,
OopranusM, Mera0oiu3M (O0OMEH BEUIECTB M IPEBpAIICHUE JHEPTrUHU), TOMEOocTa3 (CaMOpEeryJIsius),
YpOBHEBasi OpraHu3alusl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEICHHE (PEMpOAYKIHs), HACIEICTBEHHOCTb,
U3MEHYUBOCTH, POCT U Pa3BUTHUE;

yMEHUE HU3Jaratb OWOJIOTMYECKHEe TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LIEHTpalbHasl IOTMa MOJICKYJIsIpHOW Ouosorun), 3akoHbl (I'. Mennens, T. Moprana, H. Y. BaBuiiosa) u
yueHus (0 LEHTpax MHOrooOpa3usi M MPOUCXOXKICHHS KyIbTypHBIX pacteHuit H. U. BaBuiosa),
OTIpEeCIISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAONIO/IEHUE U OMUCAHUE KHUBBIX
CHCTEM, IMPOIECCOB M SBJICHUN, OpraHM3alMs M MPOBEACHUE OHOJIOIMYECKOTO OSKCIIEPHMEHTA,
BBIIBIDKCHUE THIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIICIyeMBIMU BEIHYMHAMH, OOBSICHCHHE
MOJIYYEHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPUM M 3aKOHOB, YMEHHUE JMEJaTh
BBIBOJIbI HA OCHOBAHUH TOJIYYEHHBIX PE3YJITATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKKM BHUPYCOB, KJIETOK MPOKAPHOT M OSyKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHu3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEUIECTB U
MpeBpalleHus] HPHEPruu B KIETKe, (OTOCHHTE3a, TMJIACTHUYECKOIO0 U OSHEPreTHYeckoro ooOMeHa,
XEMOCHHTE3a, MUTO03a, Me03a, OTII0JJOTBOPEHUS, PA3MHOKEHUS, MHIUBUyaJIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MIPUMEHATH MOJyYCHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTUYECKUX MTPOIIECCOB U SBJICHUM,
JUTSL TIPUHSITHST TTPAKTHYECKUX PEIICHU B TIOBCEIHEBHOM JKU3HU C IEIbI0 OOecrieueHus 0e30MacHOCTH
CBOETO 3JI0pPOBbS M 3/10pOBbS OKPY)KAIOIIMX JIFOJEH, COOMIOAEHHS] HOPM TIpPaMOTHOrO MOBEACHUS B
OKpy)XamlIled TPUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCIOJB30BAHUS  JOCTHKCHHM
COBpPEMEHHOM OMONIOTUU ¥ OMOTEXHOJIOTHH TSl palliOHAILHOTO MPUPOIOTIOIb30BAHHUS;

YMEHHE peliaTh dJIeMEHTapHbIe TeHEeTHUECKUEe 3a/1adydl Ha MOHO- M JUTHOPHIHOE CKpEIIUBaHUE,
CIIETVIEHHOE HAaCJEeIOBAaHUE, COCTABISTh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS [UIsl TpeICcKa3aHus
HACJIeIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH J1a00paTOPHBIE U MpakTHUeCKHe paboThl, COONIOAATh MpaBWiia MpU padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OLIGHUBaTh W HMHTEPIPETUPOBATH HMHQPOPMALUIO  OHOJIOTHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO MCEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX MCTOUYHHUKOB (CPEICTBA MACCOBOM
nH(pOpMaIIUY, HAYYHO-TIONMYJSPHBIE MaTepHallbl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
OHMOJIOTHH, MEUIINHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIECHUS, 00001Ias OMOTOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIh30BaTh MOHSATHIHBIN anmapaT OUOJIOTHH.

[IpenmerHbIe pe3yibTaThl OCBOEHHS ydeOHoro mpenmera «buonorusi» ¢ 11 Kaacce MOTKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MeECT€ W POJU OHOJOTMM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUH COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJe POCCUUCKHX U 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHNUs )KU3HEHHBIX 3a/1a4;

YMCHHUC pPACKPBIBATH COJACPKAHUC 6HOHOFI/I‘IGCKI/IX TCPMHUHOB H HOHATHH: BUA, MOIYJISAIUA,
TeHO(OH/I, HBOJIIOIMUS, ABMXYIIUME CHIIBI ((PaKTOPBI) SBOJIOIMHU, MPUCITOCOOJEHHOCTh OPTaHU3MOB,
BHI000pa30BaHue, SKOJIOTHIECKHE (PAKTOPHI, IKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI, IEMTH
MMATaHUSI, SKOJIOTUYECKAsl MUpaMuia, OMoreorieHo3, onocdepa;



YMEHUE u3jaraTb OMOJOrHyeckue Teopuu (dBosronuoHHas Tteopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsI BOJIIONMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimeBoro cxonactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampasiieHuid u myteid sBomoru A. H. Cesepriosa, yuenus o 6uocdepe B. U. BepHaackoro),
OTIPEIeNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BJIaJeTh METOJaMU HAyYHOTO MO3HAHUSA B OMOJIOTHH: HAONIOJEHHE M OMMCAHHUE JKUBBIX
CHCTEM, IIPOLECCOB M SBJICHUH, OpraHM3alus M IPOBEAEHUE OHOJIOIMYECKOI0 HSKCIEPHMEHTa,
BBIIBUKEHHUE TUIIOTE3bI, BBIIBICHUE 3aBUCHUMOCTU MEXIY HCCIEAYEeMbIMH BEIMYHMHAMM, OOBSICHEHHE
IIOJyYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHbIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeaTh
BBIBO/Ibl HA OCHOBaHMHU NOJYYEHHBIX PE3yJbTaToB;

YMEHHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKK CTPOCHUS OHMOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISUI, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTeOLEHO30B M HKOCHCTEM, OCOOEHHOCTH
MPOIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHUs,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHS HKOJIOTHYECKUX (PAKTOPOB Ha OpraHU3MbI, IEpeHoca
BEIIECTB M IIOTOKa HSHEPIUHM B HSKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BELIECTB U OMOr€OXUMHUECKUX LIUKIIOB B Obuochepe;

yYMEHHUE MPUMEHSTh [T0JyYeHHbIE 3HaHUS JJ11 O0BSICHEHUS] OMOJIOTMYECKUX MTPOLECCOB U SIBJICHUM,
JUI TIPUHATHSA NPAKTUYECKUX PELICHUH B MOBCEJHEBHOM KU3HU C 1IEJbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/IOPOBBSI U 3/0POBBS OKPYKAIOUIMX JIIOACH, COOJIOACHUS HOPM TPaMOTHOTO MOBEICHHS B
OKpY’Kalollle TMPUPOJHOW cpeAe, TIOHMMAaHHE HEOOXOJUMOCTH  HCIIONB30BAHUS  JTOCTHIKEHUH
COBPEMEHHOM OMOJIOTHY JIJIsl pAallHOHAIEHOTO IPUPOAOTIOIB30BAHUS;

YMEHHUE pelaTh dJIEMEHTapHbIe OMOIOTUYECKHE 3a/1a4H, COCTABIIATh CXEMBI TIEpEeHOCa BEIIECTB H
SHEPIuu B 3KOCUCTEeMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIE U MpaKTUYeCKHe paboThl, COOMI0IaTh MpaBuiIa Mpu pabdoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKM OICHMBAaTh M MHTEPIPETUpOBaTh HMH(MOpMAIMIO OHOJOTHYECKOro
COJIep KaHUs, BKJIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUSA U3 PA3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAcCOBOM
nH(popMaluK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), paccMaTpuBaTh IJ100AJbHBIE  3KOJOTHYECKHE
po0GJIEeMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M YCTHBIE COOOIIEHUsI, 000011ass OMOTOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIH30BATh TOHATHIHBIN anmapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne |HammenoBanue pasnenoB u||KonnuecTBo yacos DIIEKTPOHHBIE (undpossie)
I1/T1||TEM TPOTPAMMBbI Beero|[Konrpossusie|[Ipaktuueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 ||[buonorus kak Hayka 2 0.5 bubnuoteka HOK
https://m.edsoo.ru/7f41c292
2 |PKuele cumcrembl u  mx|l bubnuoteka HOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 || Xumuueckuit COCTaB u||8 1 bubnuoreka HOK
CTPOCHHUE KJICTKH https://m.edsoo.ru/7f41c292
4 |PKu3HenesaTenbHOCTh KICTKH |6 bubnuoreka HOK
https://m.edsoo.ru/7f41c292




No |[HammenoBanue pasnenoB u||KomnuecTBo yacoB DIIeKTPOHHBIE (umdpoBbIe)
11/T1||TeM TIPOTPaMMBI Beero|[Kontponbhsre|[Ipaktuueckue o0pa3oBaTeNbHbIC PECYPChHI
paboThHI paboThI
5 ||PasmuoxeHnue (|5 1 bubnuorexa HOK
WUHIMBHIyaIbHOE  Pa3BHTHUE https://m.edsoo.ru/7f41c292
OpPTaHU3MOB
6 |HacinencTBeHHOCTH u||8 1.5 bubnuorexa HOK
U3MEHYMBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 ||Cenexmus OpraHu3MoB.||3 bubnmoreka LHOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 |[Pe3epBHOE Bpems 1 bubnmoreka HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO|34 |0 4
YACOB I10 ITPOI'PAMME
11 KJIACC
Ne ||[HanmenoBanue pasnenos u|KosmuecTBo yacos ONEKTPOHHBIE (undpoBeie)
11/T1|[TeM MIPOTpaMMBbI Beero|Kontponbhsre|[Ipaktuueckue 00pa3zoBaTeNbHbIC PECYPChHI
paboThHI paboThI
1 |9BomronmonHas ouosorus |9 1 bubnmmoreka [HOK
https://m.edsoo.ru/7f41cc74
2 ||Bo3nukHOBeHHE W pa3BuTHE|9 0.5 bubnuorexa [HOK
KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 ||Opranu3msl U okpyxaromias||s 1 bubnuorexa I[HOK
cpena https://m.edsoo.ru/7f41cc74
4 ||CoobmecTBa u||9 bubnuoreka LHOK
HKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 ||Pe3epBHOE Bpems 2 bubnmoreka HOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO|34 |0 25
YACOB I10 ITPOI'PAMME
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