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NOSICHUTEJILHAS 3ATIACKA

[Ipu paspaboTke MOPOrpammsl IO GUOJIOTHM TEOPETHYECKYIO OCHOBY JUIi ONpENENeHNs TNOAXOMO0B K
(bopMUPOBAHHMIO COAEPIKAHUS yueGHOro npeaMera «BUONorysa» COCTaBUIIM: KOHUCTYaNbHbIC nonoxenuss OI'OC COO
0 B3aUMOOOYCIIOBIEHHOCTH ILeNeH, CONEPXKaHUd, PE3yJbTaToB obyuennss ¥ TpeOOBaHMA K YPOBHIO MOArOTOBKH
BBINyCKHUKOB, TOJNIOKEHUs 00 00X UeliX ¥ NpUHIHIEX, XapaKTEePU3yIOIMX COBPEMEHHOE COCTOSHME CHCTEMBI
cpeaHero obuero oopasopaHus B Poccuiickoit Deaepaliy, a TAKKe NONOKEHUs O CreLpuKe OMOJIOrKH, €€ 3HAaUEHUH
B [O3HAHMM JXMBOW TPUPONBl U OOECTeYeHUH CYyUIECTBOBAHUA HEIOBEIECKOro obiectsa. CorjacHo Ha3BaHHBIM
[10JI0KEHKSIM, OTPEeIENEHbl OCHOBHbIE (PYHKLMM NPOrpaMMBl 11O GUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Guojorvy AaéT NpPeACTaBICHHE O LCILIX, 06 obmel cTpareruy OOy4eHWsl, BOCIUTaHWA H
pa3BUTHsl OOYYAIOLIMXCS CPEACTBAMU yyebHOro mnpeamera «bBuoNOruA», ONpPEACIACT obs3aTenbHOE NPEIMETHOS
COflepIKaHuE, Er0 CTPYKTYPY, PAcNpeesieHue o pasaesiaM 1 TeMaM, PEKOMEH/IYEeMYIO TI0C/IEJ0BATEIBHOCTD U3y UEHHS
y4eGHOro MaTepyana ¢ y4eéToM MEKIPEAMETHBIX 1 BHYTPUIIPEMETHBIX CBA3EH, JIOTUKA 00pa30BaTENBHOrO mpolecea,
BO3DACTHBIX OCOOCHHOCTEN 0Oy HAIOIIMXCS.

B mporpamme Mo GMOJIOTHH TAKKE yUHUTBIBAIOTCA Tpe6oBanus K IUTAHUPYEMbIM TUYHOCTHBIM, METANPEAMETHBIM
1 OpeAMETHBIM  pe3ysibTaTaM o6yuenus B (QOPMMPOBaHHM OCHOBHBIX ~ BHIOB y4e6HO-TI03HaBaTEIbHOH
JeSTeNBHOCTH/y4e6HbIX NeHCTBHH 00yHaIOLIUXCS 10 OCBOCHMIO coepykaHust GHOIOTHYECKOr0 00pa3OBaHHUs.

B nporpamme no 6uosoruu (10-11 wiaccel, 6a30BbIH yPOBEHb) PEaM30BaH MPUHLKI NPEEMCTBEHHOCTH B
y3yueHuy OuojoruM, Gnarogaps 4emy B Hell IPOCMATPHMBACTCS HANpPABICHHOCTh Ha pasBUTHE 3HAHW, CBSI3aHHBIX C
(hOPMUPOBAHMEM ECTECTBEHHO-HAYYHOrO MUPOBO33PEHI, LIEHHOCTHBIX OpUEHTALMM JIMYHOCTH, IKOJOTMYECKOro
MBILLTEHHUs, IPECTABIEHUN O 30POBOM 00pa3e KU3HU U BeperKHBIM OTHOILICHHEM K OKDYKaroueH NPUPOAHOMN Cpene.
[osToMy HapsiLy C M3ydYeHHeM OOIeCHONOryecKuX TeOpHid, a TaKKe 3HAHWH O CTPOCHMH JKMBBIX CHCTEM Pa3HOro
paHra ¥ CyLHOCTM OCHOBHBIX TPOTEKAIOMIMX B HHX IIPOLIECCOB B IpOrpamMme MO OHONOTMM YHAENICHO BHUMAHME
MCIO/B30BAHMIO TOJYUEHHBIX 3HAHUI B TMOBCE[HEBHOM JKM3HH ANA DEIICHH NpYKIaAHEIX 3324, B TOM HYHCIIE:
npoduIaKTUKK HAC/ICACTBEHHBIX 3a60/IeBaHMI UeTOBeKa, MEIUKO-TEHETUYECKOr0 KOHCYIBbTUPOBaHMA, 060CHOBaHUSA
SKONOCMYECKH 1IeNIeCO00PasHOro TMOBENEHUs B OKDYKaroLleH NIPUpOAHOM Cpelle, aHalu3a BIMAHUS XO3sHCTBEHHOM
JeSTENLHOCTH YeIOBEKa Ha COCTOSHME NPUPOAHBIX M UCKYCCTBEHHBIX 5KOCHCTEM. YCHIeHHE BHUMaHUA K TIPUKIIaTHON
HATIPABJIEHHOCTH y4eOHOro MNpeameTa «BUOJIOTHS» TIPOJMKTOBAHO HEOOXONMMOCTBIO obecrieyeHuss YCJIOBUH ISl
pelleHMs OJHOM W3 aKTyalbHbIX 3a/ad IIKONBHOTO fuoorHdeckoro 00pa3oBaHMsA, KOTOpas Mpearosaract
dopmupoBaHue y OOyHaroLIMXCs CIIOCOGHOCTH a[aNTHPOBAThCs K H3MEHEHWSIM JMHAMUYHO pa3BHUBAOIIETOCH
COBPEMEHHOTO MHpa.

Buonorus Ha ypOBHe cpeaHero ofmero o0pasoBaHusi 3aHMMACT BXKHOC mecto. Ona ofecrieyuBaeT
dopmupoBaHue y 00y4arOLIIXCs TpeICTaBNEeHUH O Hay4HOH KapTHHE MUpPa, PacIUMpACT 1 000011aeT 3HaHUA O KUBOU
npupoze, & OTIUIMTENbHBIX NMPU3HAKAX — YpOBHEBO} OpraHM3allii ¥ SBONIOLMH, CO3/IAET YC/IOBHA UIA: MO3HAHUA
3aKOHOB XKUBO# IIPUPOJIEL, HOPMUPOBaHHUS QYHKIHOHATBHON IPAMOTHOCTH, HABBIKOB 310poBOro 1 GesonacHoro obpasa
JKU3HM, SKOJIOTMYECKOr0 MBILLIEH!S, IGCHHOCTHOTO OTHOLIEHMS K YKMBOM IPUPOAE U YEIIOBEKY.

BobIioe 3HAUCHHE GUONOTHS MMEET TAaKKe ANIA PEellleHMs BOCIMTATE/BHBIX M PasBUBAIOLIMX 3alat CpeIHero
o61ero 06pasoBaHus, COLUANU3aIMM 00y atoMXCs. VisyueHue GHONOTMU 00ECTIeUHBaET yCIoBUs Al (POPMUPOBAHHA
MHTEIIEKTYIbHbIX, KOMMYHHUKAIMOHHBIX U vH(bOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOM KyIBTYpBL CIIOCOOCTBYET
MHTErpaly GMONOrMYECKUX 3HAHWA C MPENCTABICHUAMH U3 NpPYruX y4eOHBIX MpPEIMETOB, B HACTHOCTH, (QU3MKY,
xumun ¥ reorpaduu. HasBaHHbIE MOJIOXEHHUA O NPENHASHATCHIH yuebHOro npeaMeTa «broNorus» cocTaBUiIM OCHOBY
JUisl ONpeeNeHns MOAXONOB K OTOOpY M CTPYKTYPUPOBAHMIO CTO CONCpXKAHHA, TpeCTaBIEHHOrO B MPOrpamMMe 1o
OUOJIOTHY.

Or6op comepxanus yueGHoro mnpeamera «buonorus» Ha 6a30BOM YPOBHE OCYLIECTBIEH C MO3MLMH
KyJBTYpPOCOOOPA3HOTO MOJXO0Ad, B COOTBETCTBUM C KOTOPBIM obyuarolnyecs: AODKHBI OCBOWTH 3HAHMA W YMEHUS,
3HaunMble i (GOpMUpOBaHus ObIIeH KyIbTyphl, ONpPeJeAoLMe aieKBaTHOS MOBEICHNC 4eJIOBEKA B OKpYIKaroUlen
MPUPOHON cpede, BOCTpeOOBaHHEIE B [IOBCEIHEBHOM XKM3HM M PAKTUUECKOH AesTensHOCTH. Ocoboe MecTo B 3TOH
CHCTEME 3HaHMi 3aHHMAIOT MEMEHTHI COMIEPKaHuUsl, KOTOPBIE CITy)KaT OCHOBOH Jid GopMHUpOBaHUs MPEACTaBIEHUM O
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTMHE MMpa M LCHHOCTHBIX OPHMEHTALMAX JUYHOCTH, CIIOCOOCTBYIOLIMX
ryMaHH3alMy GHOIOrMYecKoro 06pasoBaHHus.

CTpyKTypuUpOBaHUe COZEp)KaHus y4eOHOro Marepuana B MPOrpamme o OUOJIOTHH OCYLIECTBIEHO C YYETOM
[IPHOPHUTETHOTO 3HAYEHUSA 3HAHUH 00 OTIMYHUTENbHBIX 0COBEHHOCTSX HKUBOM IIPUPOJIB], O €€ YPOBHEBOW OpraHU3alluy U



SBOMIOLKMH. B COOTBETCTBUM C 3TMM B CTPYKType Yy4eGHOro mpemMera «BHONOrHsA» BbIIENEHH! CleayIoIue
coAepxatesnibHble JMHMH: «Bbronorus kak Hayka. MeTomsl HAay4HOTO MO3HaHWs», «KieTka Kak GHOIOrMYecKas
cuctemay, «OprauusM Kak Ouonorudeckas cucremay, «CHCTEMa U MHOTOOGPasHe OpraHHYecKoro MUpay, « IBOITFOLHS
KUBOM MPUPOLIBI», « IKOCHCTEMBI U MPUCYLIME UM 3aKOHOMEPHOCTHY.

ens usyyenns yue6Horo npeamera «Brosorusy Ha 6230BOM YPOBHE — OBNATEHHE 00y4arOIMMUCS 3HAHUAME O
CTPYKTYPHO-(YHKLHOHANBHO!H OpraHU3alMy JKUBBIX CHCTEM PasHOrO PaHra W NPHOOPETEeHHEe YMEHHIH HCIIONB30BATh
STH 3HAHUA I TPAMOTHBIX NEHCTBMH B OTHOIUCHWH OOBEKTOB JKMBOM MPHUPOIB! ¥ PENIEHHS PasIHYHBIX SKA3HEHHBIX
npoOJeM.

Hoctmwkenue nenu usydenus yyeGuoro npexmera «Bromorus» Ha 6a30BOM YPOBHE 00ECMEYNBAETCSI PELIEHHEM
CIIEIYOLIUX 3aa4:

OCBOEHHE 00Y4aIOLMMUCS CHCTEMBI 3HAHNI O GHONOTMYECKHX TEOPUSX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTIX,
THIOTE3aX, MpaBHIIax, CIyXAalMX OCHOBOM [isi (POPMMPOBAHMA MpEJCTABICHMH O €CTECTBEHHO-HAYYHOM KapTHHE
MHp3, O METOJAX HAyYHOIO MO3HAHMSA, CTPOCHWH, MHOTOOOPA3HH U OCOGEHHOCTSX JKMBBIX CHCTEM Pa3HOro ypOBHS
OpraHusallyy, BBITAIOIMXCA OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHUAX B GHONOTHY,

(opmupoBanye y 00ydarommXCs I03HABATENbHEIX, VHTEIUIEKTYaJIbHBIX U TBOPYECKMX CITOCOGHOCTEH B Mpolecce
aHajlusa NaHHBIX O IYTAX Pa3BUTHsA B OUONIOrMH HAYYHBIX B3IJISIOB, WHEH M TOMXOMOB K H3YHEHHMIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OPTaHU3ALHY;

CTaHOBJICHHE y 00yHarowmuxcs obulel KyIbTypbl, (yHKIMOHANBHOM MPAMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATE
¥ OLCHHMBATE ABJCHUA OKDYXKAIOLIEr0 MHpPa JXMBOH NPHPOJEI HA OCHOBAHWM 3HAHHM H OINBITA, MOIYYEHHBIX npu
U3yYEeHUU OHONOrUY;

(opmupoBanue y 06ydaromuxcs yMeHuit WIMKOCTPUPOBATE 3HAYEHUE OHONOTMYECKUX 3HAHWMN B MPAKTHYECKOH
ACATENBHOCTH HC/IOBEKA, PA3BUTHH COBPEMEHHBIX METULIMHCKUX TEXHOJOTHI U arpoGHOTEXHOMOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMSI YENOBEKOM S KHBOI IIPUPOIBI, HEOOXOIUMOCTH
GepexnHOro OTHOILIEHHS K Hel, COBITIONEHNS STUYECKIX HOPM IIpHY MPOBEAECHHUHN OUONOTHYECKHMX MCCIIEOBAHUIA;

OCO3HAHWE LEHHOCTH GHONOrMYECKHX 3HAHWIM Ui MOBBINEHHS YPOBHS SKOJIOTHYECKON KyJNBTYpPBI, Ui
(OpMHpPOBaHHUS HAyYHOTO MUPOBO33PEHHS;

NPUMEHEHHE TIPHOOPETEHHBIX 3HAHMM M yYMEHHUI B TOBCENHEBHOM JKH3HH 7S OUEHKH MOCISNCTBHN CBOeit
ACATEIBHOCTH 1O OTHOLICHUIO K OKPYXKAIOIEH cpene, COBCTBEHHOMY 3/0pOBEIO, OGOCHOBAHHE U COBIIOIEHHUE Mep
NpoQUIaKTHKY 3a601eBaHMil.

B cucreme cpenmero obwero o6pasoBamms «BromorHsY, u3ydaemas Ha 0a30BOM YpOBHE, SBISETCS
00513aTeNbHBIM y4eGHBIM MPEIMETOM, BXOLSIIAM B COCTAB IPEAMETHOM 06/1acTH «ECTeCTBEHHO-HAYYHEIE TPEAMETBD.

Jist u3yuenus 6uonornu Ha 6a30BOM ypOBHe cpeziHero obiero obpazoBanus OTBOAUTCS 68 Yacos: B 10 Kiacce —
34 vaca (1 wac B Henemo), B 11 knacce — 34 gaca (1 4ac B HEHEMO).

COIEPXXAHWE OGYYEHU S

10 KJIACC

Tema 1. Buosiorus kak mayka.

Bronorus kak Hayka. CBsI3b GHOIOrHHY ¢ OOIECTBEHHEIMHY, TEXHUYECKAME U IPYTHMHU €CTECTBEHHBIMY HayKamuy,
¢unocodueit, sTukol, scTeTrUKON U npasoM. Pons Gronoruu B Gopmuposanmu coBpemMeHHOM Hay4YHOH KapTHHBI MHpa.
Cuctema GHOIOrHYECKHX HayK.

Metonpl no3HaHWsS XHBOM MPUPOAEI (HabimozieHye, SKCIEPUMEHT, ONMMCaHHE, HU3MEPEHHE, KJ1accuuKauus,
MOJICTMPOBAHHE, CTATUCTHYECKAS 00paboTKa NaHHEIX).

JemoHcTpanuu:

[optpetsr: Y. Tapeun, I'. Mennens, H. K. Konsuos, [ix. Yorcon u @. Kpux.

Tabmuup! v cxemsr: «MeToaBI IO3HAHHUS KUBOM MIPUPOIBIY.

JlabopaTopHrle n mpakTHYecKHe paGOTHI:

IIpaxktraeckas paGora Ne 1. «Mcnons3oBanme PasIMYHBIX METOOB IIPH U3YYEHUU OHOJIOTHYECKUX OOBEKTORY.

Tema 2. JKuBble cucTemMbl 4 HX OpraHH3anus.

Kuseie cucteMe! (GHOCHCTEMBI) KaK TIpeaMeT u3y4eHus 6uosnoruu. OTIMYME KUBBIX CUCTEM OT HEOPTaHHYECKOM
IPHUPOIBI.

CeolicTBa GHOCHCTEM U HX pasHooOpasne. YPOBHM OpraHH3aLMH OHOCHCTEM: MOJIEKYJIAPHBIHA, KIIETOYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIH, TIOMy IALMOHHO-BH0BOM, SKOCUCTEMHEIH (GHOre€0LeHOTHYECKHIA), 6rochepHsbIit.



JleMOHCTPALMH:

TaGnuip! ¥ cxembl: «OCHOBHBIE IPU3HAKY JKM3HIY, Y POBHHM OpraHusaliy JKUBOU IPUPOIBLY.

OGopymoBaHKE: MOJIEIb MOJIEKYJIBI JHK.

Tema 3. XuMuyeckuii cOCTaB U CTPOCHUE KJIETKH.

XUMUYECKMil COCTAB KIETKM. XHUMMUYECKHE 3JIEMEHTBI: MAaKpOINEMEHTBL, MHKPOSIEMEHTEL. Boma wu
MUHEpaJIbHbIE BELIECTBA.

®yHKLMY BOIB! U MUHEPAIbHBIX BELIECTB B KIICTKE. [lopepskaHie OCMOTHYECKOro banaHca.

Benku., CocTaB M CTpOeHHE OENKOB. AMHMHOKMCIOTHL — MOHOMEDHI 6enxos. HeszameHuMMBblE M 3aMCHHUMBIE
AMAHOKHCIOTSL. AMMHOKHMCIOTHBIA COCTaB. YPOBHH CTPYKTYpPBI GenKoBOM MoONeKyNsl (TepBUYHAs, BTOpHYHAL,
TpeTU4Has U YETBEPTHYHAL CTpYKTypa). XMMHUECKUE CBOHCTBA OEIKOB. Buonoruyeckue GyHKLUUM OENKOB.

DepMeHTEl — OMONOrMYECKHE KaTalu3aTopEl. Crpoenne (epMeHTa: aKTHBHBIA LIEHTP, cybcTpaTHas
cnetpuanocTs. KodepMeHTsl. BUTaMUHBL Ornuyus GepMEHTOB OT HEOPraHMYECKUX KaTaIM3aTOpOB.

VriaeBodsl: MOHOCaxapuibl (I7IFOKO3a, pubo3za 1 Jle30Kcuprb03a), AMcaxapumbl (caxaposa, JaKTo3a) |
nojucaxapusl (kpaxmas, INUKOreH, Le/UTI003a). Brosoruueckue QyHKUMH YTI€BOJOB.

JIAnmapl: TPUrIMLepunsl, Gochoaunmuapl, CTEPOUIBL. ['uppodunbHO-ruapodobHsIe cBONCTBA. buonornyeckue
bynkupuy unuaos. CpaBHEHKE YITICBOLIOB, GesIKOB U JIMIMIOB KaK UCTOUHUKOB SHEPIHH.

Hyxneunossie kucaotsr: JHK u PHK. HykneoTr bl — MOHOMEDEI HYKJIEUHOBBIX KMCIIOT. Ctpoenne U QyHKLUH
JTHK. Crpoenne u dynxuuu PHK. Bunpl PHK. AT®: ctpoeHue U QyHKUMH.

Llutonorus — Hayka o Kierke. Knerouynas Teopus — NpUMEp B3auMoieicTBUa umedt U (aKkTOB B HAyYHOM
03HaHUU. MeTOopl U3yYEHHs] KIIETKH.

KieTka KaK LenocTHas skupas cucrema. OOuiie NPU3HAKK KIETOK: 3aMKHYyTas HapyKHas MeMOpaHa, MOJIEKYJIbI
JTHK KaK reHeTHYeCKMH anrapar, CuCTeMa CHHTE3a Oenxa.

Tunbsl KJIETOK: DyKapuoTH4ECKas W MPOKapuOTHHeCKasd. OcoBEHHOCTY CTPOEHHS MPOKAPUOTUYECKON KIIETKH.
Knerounas creHka Gaxrepuit. CTpOeHHE SyKapUOTAYCCKOH KIETKH. OCHOBHbBIE OTJIMYMS PACTUTENBHOMN, JKUBOTHOHN U
rpubHOM KIETKH.

TIOBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTeHKa, MIMKOKAIHKC, ux OGyskupd. Ilnasmarnyeckas
MeMOpaHa, €& CBOMCTBa U (QYHKIMH. [uroruiaz3ma U €€ OpraHOWABI. Onuomem6panHsie opranougpl kinetku: IIIC,
annapat [ombmxy, NH30coMbl. I101yaBTOHOMHBIS OPraHOWMb! KIICTKM: MUTOXOHJIpYH, IiacThapl. IlpoucxoxneHue
MUTOXOHApUH M IUlacTud. Buusl NiacTul. HemeMOpaHHble OPTaHOMABl KIETKH: PHUOOCOMBL, KJIETOYHBIH LIEHTD,
LEHTPHO/H, PECHHUKH, KIyTHKY. OYHKIMHK OPraHOMIO0B KIIETKH. BriroueHus.

SIIpo — peryaATOpHEIH UeHTp KieTKy. CTpoenue sapa: AnepHas 060s104Ka, KapyoIuia3zMa, XpOMaTHH, SAPBILIKO.
XpPOMOCOMBEI.

TpaHcnopT BELIECTB B KICTKE.

JeMOHCTPALMH:

Tloprpersi: A. Jlesenryk, P. Iyk, T. IlBan, M. Illneiinen, P. Bupxos, k. Yorcon, @. Kpux, M. YuikuHc, P.
®pankiu, K. M. bap.

Juarpammbl: «PacnpeseneHie XUMHUIECKUX SIEMEHTOB B HEXHBOW npupozey, «PacmpeneneHnne XUMHIECKHX
SNIEMEHTOB B KUBOM NIPUPOILY.

Ta6muel ¥ cxeMsl: «llepuiomuyeckas Tabiulia XUMUYECKMX SIEMEHTOB, «CTpoeHre MOJEKYNBI BOIBIY,
«BrocunTes Genka», «CTpoeHue MoneKymsl Genka», «CTpoeHue hepmenta», «Hywiennossie kucnotsl. JTHK»,
«Crpoenue monexynsl AT®», «Crpoenue 3yKaprOTHYeCKO# KieTku», «CTpoeHue JKUBOTHOM KJeTKu», «CTpoeHue
pacTUTENBHOM KeTku», «CTpoeHue TIPOKAPUOTHIECKOH KIEeTKM», CTPOSHHE AApa KIETKID, «Vrnesogsly, «JIunuae.

OGopymoBaHue: CBETOBOM MMKPOCKOI, oGopyoBaHME Ul [POBEAEHMs HaOIIOJeHHH, U3MEpEHul,
3KCTIEPUMEHTOB, MUKPOIIPENaparhl paCTUTE/BHBIX, JKUBOTHEIX 1 faKTepHaIbHBIX KJIETOK.

JlaGopaTopHble 0 NpaKTHYecKue paboThl:

Jla6oparopHas pabota Ne 1. «M3ydeHue KaTanMTHYECKOH aKTUBHOCTH (epMeHTOB (Ha MpPHMEpPE amuiasbl UK
KaTasasbl)y.

Jla6opatopHas pabota Ne 2. «/M3y4eHue CTpOEHHMS KIETOK pacTeHui, KUBOTHBIX M OaKTepuii NOJ MUKPOCKONOM
Ha FOTOBBIX MHUKPOIpENapaTax U UX ONMCaHUEN.

Tema 4. KuzHeneaTeJbHOCTh KJICTKH.

OGMeH BElIeCTB, WM MeTabo1u3M. Accumunsiuyst (IU1acTHYeCKui 0GMEH) ¥ AUCCHMMIIALAA (oHEpreTUyecKuil
06MeH) — /1B CTOPOHBI €AMHOrO IpoLiecca MeTa0ou3Ma. POk 3aKOHOB COXpaHeHMA BEILICCTB 1 SHEPTiH B TIOHUMaHUU
MeTaboau3Ma.



Tunb obMeHa BeIeCTB: aBTOTPO(HBIA i TeTepOTPO(HBIA. Poib (epMEHTOB B 0OMEHE BELIECTB U NPEBPAILIECHHH
SHEPTUHU B KJIETKE.

DotocuuTes. CBeToBas U TeMHOBAsA hassl GorocuHTesa. Peakumu hoTocunTesa. DbHEKTHBHOCTD ¢oTocunTe3a.
3HavueHne (HOTOCHHTE3a [IA JKU3HK Ha 3emie. BiusHue ycnoBuii cpelsl Ha (BOTOCHHTES M CMOCOGH! TIOBBIIEHHS €ro
NPOIYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHMIA.

XeMmocuHTe3. XeMOCHHTESHpYIOLIKe GaKkTepuu. 3HaYeHNe XEMOCHHTE3a TS XKU3HY Ha 3eMJTe.

OHepreTuyeckuit 06MeH B KIeTKe. PaclueruieHre BeILecTs, BbIAEIEHNE U aKKyMyJIUPOBaHHE 3HEPTHM B KIIETKE.
Ortanbl sHEpreTHyecKoro obmena. [nukonus. BposkeHwe W ero BHIEL KucnoponHoe OKHCIEHHE, WM KIETOYHOE
npixanue. OkucnuresnsHoe hocdopunupoBanue. DPHEKTUBHOCTE SHEPTETHHECKOro 0GMEHa.

Peakuyu matpudroro cunresa. Ienetndeckas uadopmamst i JIHK. Peanusaius reHeTHueckoit UHpOpMaLiH B
KkneTke. I'eHeTHyeckuit KO U ero croiicTea. TpaHCKPHNLMA — MaTpHUHEIA cuHTe3 PHK. Tpancnanus — 6uocunTe3s
Genka. Oransl Tpancisuuk. KogupoBaHue aMHHOKHCIOT. Pojib prubocoM B GHOCHHTE3E OerKa.

Hexnerounsie dopmsl sxusHu — Bapycel. MlcTOpus OTKpBITHS supycoB ([I. U. ManoBckuit). OcobeHHOCTH
CTPOCHHUA M JXU3HEHHOTO LMKIIa BUPYCOB. bakrepuodarn. bonesHH pacTeHmi, >KUBOTHBIX U YEJIOBEKA, BEI3LIBAEMBIE
BUpycaMu. Bupyc ummyHoznedunmra enosexa (BUY) — Bo30ynurens CIT/Ta. O6patHas TpaHCKPUIIIKSA, peBepTasa U
uHTerpasa. [Ipodunakruka pacnpocTpaHeHus BUPYCHBIX 3a60IEBaHMEA.

JemoHcTpanuu:

Ioptpeter: H. K. Konsuos, 1. Y. Uanosckuit, K. A. Tumupsizes.

Tabmmuer u cxembl: «Tunsl MUTaHUAY, «Metabonmuam», «MHTOXOHIpUS», «DHEPreTUdecKUil O6MeHY,
«Xnoporact», «Potocunresy, «Crpoenne JJHK», «CTpoenne u (QyHKIMOHMpOBaHUE reHa», «CHHTe3 Genkay,
«I'enetnyeckuit komy, «Bupycer», «BakTeprodarmy, «CrpoeHue u xu3HeHHbIH UK Bupyca CITA]la, 6aktepuodaray,
«Pennmuxauums JTHK ».

OGopynoBanue: MomeNU-aNIUTHKALUK «Y qBOEHHE HHK u Tpanckpunmmsay, «Buocuures Genka», «CTpoeHue
KJIETKHM», MOJENb CTPYKTYpbl JJHK.

Tema 5. Pasmno:xenne H HHIMBHAYaTbHOE PA3BHTHE OPraHAZMOB.

KneTouHslif LK, wmw xu3sHeHHbI! LMK kietky. UuTepdasa u Mutos. [Tpoueccsl, npoTeKarowye B MHATEpdAase.
Pernmkanms — peakumst matpuanoro cuuresa JJHK. Crpoenne xpomocoM. XpOMOCOMHBIH Ha6op — KapHOTHIL
JNIONIHBIA ¥ TATUIOMHBIE XPOMOCOMHBIE HAGOPBL Xpomarunel. LIuToNmoruyeckne OCHOBBEI Pa3sMHOKEHHS H
WHIMBUIYAJILHOTO Pa3BUTHUsI OPraHKM3MOB.

Henenne knetku — wmuros. Cramum murosa. Ilpoueccsl [IPOUCXOAAINME Ha pasHBIX CTaOUsIX MMUTO3a.
Buonoruueckuii cmpicn MuTo3a.

[TporpamMmmupyemasi rubens KI€TKH — aromnTos.

DopMbl PasMHOMKEHHS OPraHHU3MOB: OECTIONOe U MOJOBOE. Bumbl 6ecronoro Pa3sMHOXEHHSA: HEJICHUE HAaOBOE,
MOYUKOBAHME ONHO- M  MHOTOKIIETOYHBIX, CIOPOOODA3OBAHME, BETETATHBHOE DasMHOXEHHe. VICKYCCTBEHHOE
KJIOHMPOBaHUE OPraHU3MOB, €r0 3HAUCHHUE JJIS CENICKIIHH,

ITonosoe pasmMHOXkeHHE, €ro OTIHYMS OT GeCronoro.

Meios. Cragum wmeitoza. IIpoLecchl, MpOMCXOAsLIME HA CTATHIX Meio3a. IMoBeneHre XpomocoM B Meiiose.
Kpoccunrosep. Bronorudeckuii cMbICT 1 3Ha4eHrE MeHo3a.

["ameToreHes — nmporecc 06pa3oBaHs ITOIOBBIX KIETOK Y XKHUBOTHEIX. [To/TOBBIE XKee3bl: CEMEHHMKH U IUYHHUKH.
O6pasoBanne U pasBUTHE TONOBBIX KIETOK — IaMeT (ciepmaTo30MA, SHLEKIETKA) — CIIEPMATOTEHE3 W OBOTEHES.
OcobeHHoCTH CTpOCHHS SMUEKIIETOK U CIIePMATO30UIOB. Ormnonoteopenue. [apreHorenes.

WnpueunyansHoe paseutne (OHTOreHes). OMOpuroHaibHOe pasBuTHe (3MOpHoreHes). DTambl SMOPHOHATILHOTO
PasBUTH y MO3BOHOYHBIX XKMBOTHBIX: APOGNIEHHE, racTpyIsiys, opraHorenes. [locTsM6puoHansHoe pasBuTHe. THIEI
MOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HEIPSIMOE (munHOYHOE). BnUAHME Cpelbl Ha pasBUTHE OPraHH3MOB,
(aKTOpEL, CIIOCOGHBIE BEI3BIBATE BPOXKIEHHEIE YPOICTER.

Poct u paseutie pactenuii. OHTOreHes IBETKOBOTO pacTEHHS: CTPOCHUE CEMEHH, CTaJUH Pa3BUTHS.

JdemoHcTpanun:

Tabmuuer 1 cxemsl: «POPMBI pa3MHOKEHHS OPTraHA3MOBY, «/{BO¥HOE OIIIOTOTBOPEHHE Y LIBETKOBEIX PACTEHHII,
«BereratuBHOE pasMHOXeHME pacTeHHit», «IleneHue KIeTKH baxrepuit», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe
XpOMOCOMBI», «KieTounsitt muwy, «Perukanus JTHK», «Mutoz», «Metosy, «IIpsmMoe U HempsAMOe pa3BHTHEN,
«'aMeTOreHes y MISKONHTAIOLIMX U Ye0BEKa», «OCHOBHBIE CTAIMH OHTOrCHE3aY.



O6opy/ioBaHie:  MUKPOCKOI,  MMKPONPENaparsl «CriepMaTo30oupl  MIEKOMUTAIOmEro», — «slifexnerxka
MITEKOIATAIOIET0oy, «KapHOKUHE3 B KIETKaX KOpEIIKa JyKa», MAarHUTHAS MOIC/b-allUIMKalus «JleneHue KIETKWY,
monens JTHK, moznens meTahasHoi XPOMOCOMBIL.

JlaGopaTopHbIe ¥ NPAKTHYECKHE paboThI:

JlaGopatopnas pabora Ne 3. «Habmonenue MuTO3a B KICTKaX KOHYMKA KOpelIKa JyKa Ha TOTOBBIX
MUKpOIpenaparax».

JlaGopaTopHas paborta Ne 4. «M3yueHue CTpOSHHs MOJIOBBIX KIETOK Ha FOTOBBIX MUKPOIpENnapaTaxy.

Tema 6. HacliencTBEHHOCTh H H3MEHYHBOCTEL OPraHu3MOB.

[IpenMeT U 3aiaud TeHeTuku. MicTopus pasBUTHA TCHETHKM. Ponp nurosoruu U 3MOpUOJIOTMK B CTaHOBJICHUH
eHeTHKHU. BKia] pOCCUMCKUX U 3apyOeKHBIX YUEHBIX B PASBUTUC TCHETHKM. Metoapl FeHETUKY (THOPUAOTOTHYECKUH,
[IHTOrEHETHHYECKUH, MOJIEKYJISPHO-TEHETHHYECKHUIA). OcHOBHBIE TEHETUYECKHe TMOHATUA. ['eHeThyecKas CHUMBOJIMKA,
HCTIOJIB3yeMas B CXeMaX CKpeluyBaHuH.

3aKOHOMEPHOCTU HaCleoBaHusl NMPU3HAKOB, YCTAHOBJICHHBIE I'. MengeneM. MOHOMOpUIHOE CKpelIKBaHUE.
3aKOH euHO-00pasus rMOpUIOB MEPBOro MOKOJICHHA. IIpaBuao IOMHHUPOBaHKMS. 3aKOH DACIIEMIEHUs NPU3HAKOB.
unoTesa YucTOThI raMeT. [101HOe U HENOJIHOE JOMUHHUPOBAHME.

JlurubpuHoe CKpelluBaHue. 3aKOH HE3aBUCHMOrO HaCJE/I0BaHMs Npu3HAKOoB. LIMTOreHeTMYeCKrue OCHOBDI
JUrHOPUAHOTO CKPEIMBaHKs. AHANM3UPYIOLIES CKPCIIMBAHUE. Hcnonp30BaHue aHAIM3UPYIOUIEro CKpellMBaHusa A
oTpeie/IeHys TeHOTHIa OCOOH.

ClernenHoe HacnefoBaHue NpusHakos. Pabora T. Moprana M0 CLCIICHHOMY HACJIeJIOBAaHUIO T'E€HOB.
Hapyiienve CLEIIEHNs TEHOB B PE3yNbTaTe KPOCCHHIOBEPA.

XpoMOCOMHas TEOPHsl HACIECTBEHHOCTH. I'eHeTHUECKUE KApThI.

[eneTyka noia. XpOMOCOMHOE ONpeleseHue Ioia. AYTOCOMBI M IONOBBIE XPOMOCOMBL. I'omorameTHsle W
reteporaMeTHble OpraHu3mbl. Hacienosanue Npu3HaKoB, CLCIICHHBIX TIOJIOM.

V3MeHuMBOCTS. BUIBI M3MEHUMBOCTH: HEHAC/IENCTBEHHASA W HAC/CACTBCHHAA. Ponb cpelpl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTUKA MOAUGUKALMOHHOH W3MEHYMBOCTH. BapualMOHHBIN psA ¥ BapualMOHHas KpuBas.
Hopma peakuuu npusHaka. KonmuuecTBeHHbIC M KadeCTBEHHBIC mpusHakd M uMx Hopma peakuuu. CpoiicTBa
MOAM(UKALMOHHON N3MEHYHBOCTH.

HacnencTBeHHas, WIM T'EHOTUIIMYECKas, U3MEHYUBOCTE. Kom6uHaTHBHAS M3MEHYMBOCTb. Meiio3 u MonoBon
mpolece — OCHOBa KOMOWHATUBHON H3MEHYNBOCTH. MyTalyoHHas u3MeH4nBOCTh. Kiaccuduxauys MyTalyi: reHHsie,
XpOMOCOMHbIE, TeHOMHBIE. JacToTa ¥ TPUHHEL MyTaLuii. MyTareHHsle $hakTopsl. 3aKOH FOMOJIOTMYECKUX PANOB B
HacnencTBeHHoM nsmenuupocty H. M. Basuiiosa.

BHesnepHas HaCNeACTBEHHOCTD U U3SMEHYHUBOCTb.

[eneruxa uenoseka. Kapuorun uenoBeka. OCHOBHbIE METOIBl TEHOTMKHM HEIOBEKA: reHeajoruIecKui,
GIM3HEIIOBbIM, LUTOTEHETUYECKHY, OMOXUMUYECKUH, MOJIEKyIpHO-TeHeTdecKul. COBPEMEHHOE ONpeNeNneHNue
reHOTWIA: IOJHOrEHOMHOE CEKBEHMpOBAHHE, TEHOTMIIMPOBAaHME, B TOM HHCIE C TOMOLIBIO T1[P-ananusa.
HacnencTeHHble 3a00/eBaHus YeIOBEKa: [eHHblE OOJE3HH, GoJIe3HU ¢ HACIENCTBEHHON MpPEApacroyioKeHHOCTbIO,
xpomocomuble GonesHr. COMAaTHECKUE 1 TeHEPATHBHBIC MyTalluH. CTBOJIOBBIE KJIETKH. TIpUHIMIBI 300pOBOro 0bpasa
JKU3HU, IMArHOCTUKY, PO(QUIAKTAKY U JICYEHMs TEHETHICCKUX Gone3neit. MeuKo-reHeTUUeCKOe KOHCYIbTUPOBAHUE.
3HaueHKE MEIULMHCKOM TeHETHKY B IPEJOTBPALIeHUH M JICYEHUM IeHETUHECKUX 3a00J1eBaHUH YEIOBEKA.

JleMOHCTPAIMH:

Ioprpers: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecorckuit, H. H.
BaBuios.

TabauLbl 1 cxeMbl: « MOHOTHOPUIHOE CKPEIMBAHUE U €r0 LIMTOreHeTHECKad OCHOBAY, «3aK0H paclLIemyIeHus U
ero LIATOreHeTHUYECKas OCHOBaY, «3aKOH YMCTOTHI TaMeT, «JIurubpuaHoe CKpelyBaHuey, «LIUTOIOrH4eCKUe OCHOBEI
JMrUGPUIHOTO CKpelBaHus», «Meiosy, «B3aumMoneicTue allenbHbIX [EHOB, «[eHeTHYECKUE KapThl PacTEHMH,
JKMBOTHBIX U uesioBekay, «['eHeTuKa monay, «3aKOHOMEPHOCTH HAC/Ie0BaHMs, CLEILICHHOrO ¢ NOJI0M», «KapuoTursl
YeOBeKa M JKMBOTHBIX», «BHIB H3MEHUMBOCTHY», «Moau(UKALMOHHAS H3MEHYUBOCTHY, «Hacnenosanue pe3syc-
thaxTopay, «I'eHEeTHKA IPYNIN KPOBUY», «MyTalldOHHAas H3MCHYHUBOCTE ).

OGopynoBaHue: MOJE/U-anILTHKalii «MoHorMOpyaHOe CcKpeliuBaHuey», «HernonaHoe JOMHHHPOBAaHMEY,
«JlurubpugHoe CcKpeluBanue», «[Iepekp&cT XpoMOCOM», MHMKPOCKON M MHMKpONpernapar «Ipozoduna» (HOpMa,
MyTaLuu (pOpMBI KPBUILEB 1 OKPACKH Tena), repbapuit «I'opox TIOCEBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:



Jlabopatoprast pabora Ne 5. «M3ydeHue pe3ynabTaTOB MOHOTHOPHIHOTO W IWUTMOPHUIHOTO CKpEILUBAHHA Y
Ipo30(UIIBl HA TOTOBBIX MUKPOTIPEIaparaxy.

JlabopatopHas pabota Ne 6. «I3y4eHne MOAUDHIKALMOHHON U3MEHYMBOCTH, TIOCTPOEHHE BAPUALIMOHHOTO PsAa U
BapUaLIMOHHON KPUBOI».

JlaGoparopHas pabota Ne 7. « AHaJIU3 MyTaLii y Opo30GUIIbL HA TOTOBEIX MUKPOIPENapaTaxy.

[Ipaktraeckas pabota Ne 2. «CocTaBlieHHe W aHATU3 POIOCIOBHBIX YETTOBEKAY.

Tema 7. Cenexnnst opranuzmos. OcHOBBI GHOTEXHOJIOTHH.

Cenexuys Kak HayKa ¥ Tponecc. 3apoKIeHHe CeleKIUy 1 qomectukauus. Yaenve H. V. Basunosa o meHTpax
TIPOMCXOXKIEGHHUS. ¥ MHOroo0pasus KyJbTyPHBIX PacTeHMH. LIEHTpHI MPOMCXOXIEHWs JOMALIHKMX XKUBOTHBIX. CoOpT,
ropoza, ITaMM.

CoBpemeHHBIE METO/IBI CENEKIMH. MacCOBBIH 1 HHAMBAIYANLHBINA OTOOPEI B CENEKIMM PACTEHHI M KUBOTHBIX.
OueHka sKcTepbepa. BIu3KopoACTBEHHOE CKpeluBanie — MHOpUIMAT. Ynctas munus. CKPELIHBAHUE THCTHIX JTHHUMA.
I'eteposuc, min rubpuanas cuna. HeponcTBeHHOe cKpewwBanue — ayTOpuamar. OTHanéHHAs THOPHUIM3aLUs U eé
yenexy. HCKyCCTBEHHBIH MyTareHes ¥ MONyYeHHE IOIMILUIOMAOB. JIOCTHXKEHMsS CENEKIMH DPACTEHHH, KUBOTHBIX H
MHUKPOOPTaHU3MOB.

BroTexHonOrns Kak OTpacits MpOM3BOACTBA. ['eHHas MEDKeHepus. DTambl co3maHus pexombuHantHoM JHK
TPaHCIeHHBIX OpraHu3MoB. Kietounas wumxenepus. KieTousele KyabTypbl. MUKPOKIOHAIBHOE pPasMHOKEHHE
pacteHuii. KIIOHUpOBaHue BHICOKOMPOLYKTUBHBIX CENbCKOXO3AHCTBEHHBIX OPraHH3MOB. DKOIOTHUESCKHE ¥ STHYECKUE
npob6iemsr. MO — reneTHuecky MOXU(GUIMPOBAHHEIE OPraHU3MBL.

Hemonctpanuu:

[loptpetsi: H. W. Bapunos, . B. Muuypun, I'. JI. Kapneuenko, M. ®. Vranos.

Tabnuupr v cxemsr: kapra «LIEHTPEI MPOMCXOXKIEHHS M MHOrOOGPasvs KyJBTYPHBIX pacTeHMity, «IIopomsl
AOMaIIHHUX JXMBOTHBIX», «COpTa KyNbTypHEIX pacTeHuit», «Ornanénnas rubpuamsanusy, «PaboTsl akagemuka M. @.
Manosa», «Ilonumnonmus», «OGBeKTsl GHOTEXHONMOTUH», «KJETOUHBIE KyNBTYpHl W KJIOHHUPOBaHHUEY,
«KoHCcTpynpoBaHue 1 epeHoC reHOB, XPOMOCOMY.

OGopyznoBanue: MyJsDKM TUIOZOB M KOPHEILUIOLOB NMKMX DOPM M KyNETYPHBIX COPTOB PAacTEHHI, repbapuit
«CenbCKOXO03AHCTBEHHBIE PACTEHHSY.

JlaGopaTopHble H NpaKkTHYeCKHE PAGOTHI:

Orekypenst «OCHOBHBIE METOMBI M JOCTHIKCHHS CETEKLMH PACTEHHU U JKUBOTHBIX (Ha CENEKLMOHHYIO CTAHLHIO,
TVIEMEHHYIO (epMy, COPTOMCIBITATEBHEIA YUaCTOK, B TEIUIMYHOE XO3SUCTBO, TaGOPATOPHIO arpOyHHUBEPCUTETA WM
Hay4YHOTO LIEHTPa)».

11 KJIACC

Tema 1. DBosOuMOHHAS OHOJIOTHS.

IIpennocsuIk BO3HMKHOBEHHS 3BOJIOLMOHHON TEOPHH. DBONIOLUOHHAS Teopust U €€ MeCTO B OHOJIOTHH.
Biinsinue 5BONIOLMOHHOM TeOpUM Ha pasBUTHE GHUONOTHH 1 JIPYTHX HayK.

CeumerenscTBa  3BOMIOLMK.  [lalleOHTONOrMYECKHE:  TIOC/IENOBATENBHOCTh  TOSIBIICHHS BUIOB B
TaJICOHTOJIOTMYECKOH JICTONKCH, MepexonHsie (opMbl. Broreorpapudeckre: CXOACTBO U pasiHdHe bayn u iop
MaTepUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA M pasiuuMs 3MOPHOHOB Pa3sHBIX BHOOB II03BOHOYHEBIX. CpaBHHUTENLHO-
aHaTOMUYECKHE! TOMOJIOTHIHEIE, aHAJIOTMYHBIE, PYIMMEHTAPHBIE OPraHbl, aTaBU3MEL. MONEKYISpHO-OHOXUMUYECKHUE:
CXOICTBO MEXaHM3MOB HAC/IEICTBEHHOCTH M OCHOBHBIX METa00IMYECKHX ITyTEH Y BCEX OPraHM3MOB.

OBomonronHas Teopust U. Jlapsrna. IIpeaocsUIKN BOSHAKHOBEHMS JapBUHHA3MA. JIBIDKYIIUE CHJIBI SBOJIFOLUU
BUN0B MO [lapBuHy (M3OBITOYHOE PasMHOKEHHE TPH OrPAaHHYEHHOCTH peCypcoB, HeompenenEHHas W3MEHYHBOCTE,
6oprba 3a CyIEeCTBOBaHUE, €CTECTBEHHEIA otbop).

CunteTtnyeckas Teopus sponroruy (CTD) U €& OCHOBHBIE MOTOKEHHS.

Mukpossomorus. ITomynsauus kak eqUHALA BUAA U SBOJIFOLIAH.

Hewxympe cunsl (GakTopsl) 3BOMIOLMM BHIOE B npupoje. MyTalMOHHBIM Mpolecc W KOMOWHATHUBHAs
M3MEHIHBOCTb. [lonynauuonnsie BoHEI U Apeiid reHoB. M3omsuus u MUTrpaLys.

EctecTBenHsIii 0TO0p — HanpapIsiomuit HaKTop SBOIOLHH. @opMBI €CTECTBEHHOTO O0TOOpA.

IIprcnoco6neHHOCTs OPraHu3MOB KaK pe3yNbTAT 3BOJNOLMH. IIprimepsl mpucnoco6neHuit y OpPraHU3MOB.
ApoMoph 036! ¥ MAKMO-aJaNTAIHH.



Bug u Bumoobpazopanue. Kpurepuu Bupa. OCHOBHBIE dopmel  BUIOOOpa3oOBaHMA: reorpaduyeckoe,
9KOJIOTMHYECKOE.

Maxkpossomonys. QopMsl  3BOMOUMM:  QuneTHEecKas, JAUBEPreHTHad, KOHBEPreHTHad, napajuiesbHas.
Heo6paTiMOCTh 3BOJIOLMH.

TIpOMCXOXKIEHUE OT HECHeLMANM3UPOBAHHBIX TIPCAKOB. IIporpeccupyiolas Crenyanisanys. AJanTuBHas
paavaLys.

JleMOHCTpALHH:

IToptperst: K. Junnei, XK. b. Jlamapk, Y. Tapeun, B. O. Kopanesckuii, K. M. bap, O. I'exxess, ®@. Mronnep, A.
H. Cerep1i0B.

TaGmuipl U cxembl: «Pa3BUTHE OPraHMYECKOrO MMpa Ha 3emie», «3apOoiplly MO3BOHOYHBIX JKMBOTHBIXY,
«ApxeonTepukey, «PopMbl 6OpHOEI 33 CYLIECTBOBAHMEY, «EcTecTBEHHBIH 0TO0pY, «MHOroodpasye COpTOB paCTeHUNY,
«MHOroobpasye  IMOpPOA  JKMBOTHBIX»,  «llomymauumy, «MyTalMOHHasl  W3MEHYMBOCTEY,  «ApOMOpP(O3bI»,
«Mauoanantauuuy, «O6was qereHepanusy, «IBIKYIMe CATIbl SBOTIOLHI, «Kapra-cxema MaplpyTa ITyTelecTsus Y.
Japsunay, «bopsba 3a CyLIeCTBOBAHUE, «ITpucroco6IeHHOCTE OPraHu3MoBy, «I eorpapuyeckoe BHJ000pa30BaHUEY,
«DKONOTUHECKOE BUIO0OPa30BaHKE.

OGopyHOBaHKeE: KOJLIEKIMA HACEKOMBIX C Pa3NU4HBIMA THIAMH OKPACKH, HabOp IUIONOB U CEMSH, KOJUICKLMs
«ITpuMepsl 3aUIUTHBIX TIPUCTIOCOOICHUHA Y KUBOTHBIX», MOZCID «OCHOBHBIE HAMpaBJIEHUs] SBOTIOLUMY, 00BEMHAs
mozenb «CTpoeHre IoJ0BHOTO MO3Ta IO3BOHOUHBIX).

Buoreorpaduueckas Kapra Mupa, KOJlekuys «DOpMBI COXPAHHOCTH HMCKOMAeMbIX JKMBOTHBIX H pacTeHui»,
mozens anmukanys «[IepexpécT XpoMocom», BIAXKHBIE MPerapaThl «Pa3BuTHE HacekoMOroy, «Pa3BUTHE JATYIIKKY,
MuKponpenapat «Jposoduna» (Hopma, MyTal1K (GOpPMBI KPLIHEB U OKPACKH TENIR).

JlaGopaTopHble H NpaKTHYeCKHE PaloOTHI:

Jla6oparopuas padota Ne 1. «CpaBHeHuE BUIOB IO MOP(}HOIOrUIECKOMY KPUTEPHUION.

Jla6opartopHas pabota Ne 2. «Onrcanue TIPUCTIOCOBIEHHOCTH Opranu3Ma | e OTHOCHTE/IBHOIO XapakTepay.

Tema 2. Bo3HUKHOBeHHE U PAa3BATHE KU3HA HA 3eMure.

JloHay4Hble MPEACTABIEHHUS O 3apOXKACHHWM JKM3HH. HayuHble TMNOTE35l BOBHUKHOBEHHS JXM3HM Ha 3emie:
aGHOreHe3 ¥ MaHCIepMus. XMMUUecKas SBOMIOLHsA. AGUOTCHHBINA CHHTE3 OPTaHWYECKUX BELISCTB U3 HEOPraHUICCKHX.
DKCIEPUMEHTATBHOE ITOATBEPHKIEHHE XUMMHYECKOH 3BOIIOLMY. HauanpHple STambl OWONOTMYECKON SBOJIHOLMH.
Tunoresa PHK-mupa. ®@opMupoBaHie MEMOpPaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE MPOTOKJIETKH. [lepBBle KJIETKH U UX
spomolst. @OPMUPOBAHUE OCHOBHBIX IPYIII XKUBBIX OPraHU3MOB.

PaseuTHE XKU3HU Ha 3emie 1o opaM 1 nepronam. Karapxeit. Apxelickas 1 MPOTEPO3OHCKAs dpbL. [Taneo3oiickas
3pa U e& NepHofIbL: KeMOPUACKUH, OPIOBUKCKUM, CUITypPUHCKHH, AEBOHCKHH, KaMEHHOYTOJBHBIM, TIEPMCKHUH.

Me30308CKast 9pa U €& MeprO/bL: TPUACOBEIM, FOPCKUH, METOBOH.

KaiiHo30HCcKast 9pa U €& NEPUO/IBL: [aNe0reHOBbIH, HEOTCHOBBIH, AHTPOTIOr€HOBBIH.

XapakTepucTHKa KIUMMaTta W IEOJIOTHYECKMX MPOLECCOB. OCHOBHBIE 3Tallbl 9BOJIIOLMHM PACTUTENBHOIO U
JUBOTHOTO Mupa. Apomopdossl y pacTeHuii u XuBOTHbIX. IlosBNeHKe, pacUBET W BBIMMPAHME TPYIN JKUBBIX
OpraHu3MOB.

CucTeMa OpraHIYeCKOro MUpa Kak OTpaykeHUe SBONOLMK. OCHOBHBIE CUCTEMATHECKUE IPYIINbl OPTaHi3MOB.

DBOJIIOUMS YeJOBEKa. AHTPONONOrMsi Kak HayKa. PasBUTHE NpEICTaBICHMM O MPOMCXOXJCHHH HCNOBEKA.
Mertozbl u3ydeHus aHtponoreHesa. CxoicTsa W pasivuus 4eJOBEKa U JKMBOTHBIX. CucremMaTU4ecKoe I0JIOKEHHUE
YeJI0BEKa.

Jlewxympe cwisl (pakTopsl) aHTpornoreHesa. HacnencTsenHas H3MEHIMBOCTE U €CTECTBEHHbIH 0TOOP.
OG1ecTBEHHbIH 00pa3 )KU3HU, M3TOTOBJIEHHE OPYAUH TPY/a, MBILLIECHUE, PEHb.

OCHOBHBIE CTAIMM U BETBH SBOJIOLMM HeTIOBEKA: aBCTpATIONUTeKy, Yenosex ymernbli, Yenosex nmpaMOXOaluy,
YenoBek HeaHaepTalbCKuii, UenoBek pasyMHblid. Haxolky MCKONAeMBIX OCTATKOB, BPEMA CYLICCTBOBAHMA, 00NacTh
pacnpocTpaHeHus, 00bEM FONOBHOTO MO3ra, 00pas XKU3HH, OPY KA.

Uenopeueckue packl. OCHOBHble OONbLIME pachl: €BpOMeowjHas (eBpasuiickas), HErpo-aBCTpanonfHas
(3KBaTOpHANbHAA), MOHIOJIOMIHAS (a3MATCKO-aMepHKaHCKast). UepTsl NPUCHIOCOOIEHHOCTH — NPEACTAaBUTENIEH
Ye/IOBEUECKMX PAC K YCIIOBHSIM CYLIECTBOBAHMS. ENMHCTBO 4€/10BEUECKMUX pac. Kputuka pacusma.

JeMoHCTpaLMH:

[oprpersi: ®@. Penu, JI. ITactep, A. Y. Onapun, C. Muniep, I'. FOpu, Y. JJapeuH.

Tabnuupl 1 cxemsl: «BosHukHOBeHHe COTHEYHOM CUCTEMEBDY, «PasBUTHE OPraHUIECKOro MUpay, «PacTurenpHas
xinetkay, «KuBoTHas KieTkay, «[IpokaproThdeckas KieTka», «COBpeMeHHas CHCTEMa OpraHu4eCKOro Mupay,



«CpaBHEHHE aHATOMHMYECKHX YePT CTPOCHHsS YeJOBEKA W 4YENOBEKOOOpasHBIX 00€3biH», «OCHOBHBIE MecTa
TNaJIEOHTOIOTMYECKHUX HaXOMOK NPEIKOB COBPEMEHHOTO YeIoBeKay, «JIpepHelmue moany, «pepnue moamy», «Ilepssie
COBPEMEHHEIE JIFOANY, «JesloBeUeCcKre pacsy.

O6Gopynosanve:  mynmku  «IIpOMCXOXIEHHE  YenoBeka»  (GIOCTBI  aBCTpAlONHMTEKa, MHTEKAHTPOIIa,
HeaHJIepTalblla, KPOMaHBOHUA), CJIEMKM MM W300paKeHHs KaMEHHBIX OpyIuii MepBOOLITHOrO 4ejaoBeKa (KaMHH-
yomrepsl, pybuna, ckpebna), reoxpoHonorudeckas Ttabnuua, Koiutekuus «DOpMBI COXPAHHOCTH HCKONAeMBbIX
JKMBOTHBIX M PACTECHHI».

JlabopaTopHble H NpaKkTHYECKHE PabOTHI:

[IpakTrdeckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHHH 1 JKHBOTHBIX B KOJIICKIHSIXY.

OKCKYpCHs «DBOMIOLKS OPraHHYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM HITH KpacBeTUecKHit My3eif).

Tema 3. Opranu3smMsl H OKpy’KaroIas cpena.

OKOJIOTUsl KaK Hayka. 3ajiadél ¥ pa3fessl SKONOTHH. MeTombl SKONOTHYECKHX MCCIeI0BaHMM. DKONIOrHYECKOe
MHUPOBO33PEHNE COBPEMEHHOI'0 YEIOBEKA.

Cpenpl obuTtanus OpraHU3MOB: BOJHAs!, HA3EMHO-BO3AyLIHAS, TIOYBEHHAS, BHYTPHOPraHH3MEHHAS.

Okonoruyeckue dakropsl. Kiaccudukanms skomorudeckux (HakTOpoB: aGHOTHYECKHE, OGHOTHYECKHE U
aHTPOIOreHHbIe. JIeHCTBHE SKONOrHUeCKHX GaKTOPOB HA OPTaHU3MBL.

AbroTHdecKre (QaKTOPBI: CBET, TEMIIEPaTypa, BIaXHOCTh. DoTornepuonusM. [IpHCIOCOGICHHS OPraHu3MOB K
AEHACTBHIO abnoTHUYECKHX (hakTOpoB. Bronoruyeckue puTMsl.

Brotiieckyie dakropsl. Bugsl GHOTHYECKHMX B3aMMOIENHCTBUMN: KOHKYPEHIHS, XMUIHUYECTBO, CUMOHO3 W €ro
dopmbl. Ilapasutnsm, Koomepauus, MyTyalusM, KOMMeHCANHM3M (KBapTHDPAHCTBO, HAXJICOHMYECTEO). AMEHCATHIM,
HEHTpanusM. 3Ha4YeHHe GHOTHYECKHX B3aHMONEHCTBHIIL ISl CyIIECTBOBAHMS OPraHU3MOB B IPHPOIHBIX COOGLIECTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTHKM NOMy siuyy. OCHOBHBIE TTOKA3aTeNH IOMY/SLHN: YHCIEHHOCTD, TUIOTHOCTS,
POXaeMOCTb, CMEPTHOCTE, NIPUPOCT, MUTpalys. JIMHAMHKa 9UCI€HHOCTY HOIMY/ISILMK U €€ PeryJIaLus.

HdemMoHcTpanun:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, D. [ekkerp.

Tabmnuer u cxemsr: kapta «[IpuponHsie 30Hb1 3emmu», «Cpensl 06UTaHUS OpPraHu3MoBy, «POTOMEPUOANIMY,
«lTomysrmiy, «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MOMYJISLMH HH(Y30pHH-TybenbKi», « [ THeBbie nemmy.

JIaGopaTopHble H npakTHYecKHe PaboThI:

Jlabopatopras pa6ota Ne 3. «Mopdonornyeckre 0COGEHHOCTH PaCTeHHH 13 Pa3HBIX MECT OOUTAHUSY.

Jlabopatopras pabota Ne 4. «BIHsHHE CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOIEYCay.

Ipakruteckas pa6ota Ne 2. «[TofCU&T IIOTHOCTH MOMYJISIMM PA3HBIX BUIOB PACTEHMUIN.

Tema 4. CoobmecTBa ¥ 3K0I0IHIECKHE CHCTEMBI.

CoobecTBo opranusmMos — GuoueHo3. CTpyKTypsl GHOLEHO3a: BHIOBAs, NPOCTPAHCTBEHHAS, Tpodugeckas
(mumesas). Bunei-nomunanTel. CBs3u B GHOLEHO3E.

OKOJIOTHY€ECKUE CHCTEMBI (9KOCHCTEMBI). IIOHATHE 06 SKOCHCTEME W GHOrEOLEHO3E. OyHKLUHOHATEHEIE
KOMIIOHEHTBI SKOCHCTEMBL: TPOAYLEHTBI, KOHCYMEHTHI, PERYLEHTEl. KpyroBOpoT BEIECTE M MOTOK 3HEPrHH B
skocucteme. Tpodudeckue (THIIEBBIE) YPOBHM SKOCHCTeMHI IIMIEBBIE Lemd W ceTH. OCHOBHBIE MOKA3aTENH
3KOCHCTEMBI: GHOMacca, MPOAYKUMs. DKONOrHYeCKre MUPAaMMIBL: TPOXYKIHMH, YHCIEHHOCTH, GuoMacchsl. CBOMCTBA
9KOCHUCTEM: YCTOHIHUBOCTD, CAMOPETYJIALS, paseutre. CyKLECCHs.

IIpupozHbie sKocHCTEMEI. DKOCHCTEMBI 038P U peK. DKOCHCTEMA XBOMHOTO WITH LIMPOKOIACTBEHHOTO JIeca.

AHTPOIIOTEHHBIE  3KOCHUCTEMBL. ATPOIKOCHCTEMEL. YPGOSKOCHCTEMBL. BHONOTHMYECKOE ¥ XO3SAHCTBEHHOE
3HaYCHHE arpo3KOCHCTEM U YPOOIKOCHCTEM.

BuopasHoobpasue kak ¢akrop ycroidmocTH sKocucTeM. COXpaHEHHE GHONOrHYECKOro pasHooOpasus Ha
3emie.

Yuenne B. H. Bepranckoro o 6uochepe. I'panuipl, coctas u CTpyKTypa Ouocdepsl. JKuBOe BEIIECTBO U €r0
¢ynkumn. OcoGeHHOCTH GHOcheEps! Kak rIO0aTBHON SKOCHCTEMEI. Jvnamydeckoe paBHOBecHe U o0paTHas CBA3b B
Ouocepe.

Kpyroeopots! BeIecTs U GHOreOXUMHYECKHE LMKl 3IEMEHTOB (yrnepona, asora). 30HAIBHOCTE GHOCHEPEL.
OcHOBHBIE GHOMEI CYILH.

YenosevyectBo B Guochepe 3emim. AHTPOIIOTEHHBIE W3MEHEHHS B Guoctepe. ['mobanbHEBIE SKONOrUYECKHE
poOIEeMBI.



CocyliecTBOBaH)E MNPUPOJIBl U HEJIOBEYECTBA. CoxpaHeHue OHOpa3HOOOpPasysA Kak OCHOBA YCTOMYMBOCTH
6uochepsl. OcHOBA pAlMOHANBHOrO YNpPABEHUs MPUPOAHBEIMH  peCypcaMi W uX ucmosib3oBaHue. JlocTwxeHus
OUONOrMM ¥ OXpaHa IPUPOJIBL.

JleMOHCTpALHH:

TToptpetsi: A. Jix. Tencny, B. H. Cykaués, B. 1. Bepsaackuii.

Tabauuel u cxeMsl: «IluineBsie Lenu», «BHOLEHO3: COCTaB U CTPYKTYpay, «IIpuponHsle coobuectsay, «llenn
IuTaHHsY, «DKONOrMueckas nupamuia», «buocdepa U HENOBEKY, «3KocucTeMa IIMPOKOJIMCTBEHHOIO Jiecay,
«DKOCHCTEMA XBOMHOTO Jiecay, «BHOLEH03 BOHLO&May, «ArpoueHo3y, «IIpuMepHbIe aHTPOIIOTeHHEIE BO3MIEUCTBUSI Ha
NpUpoy», «BaxkHeHlre HCTOYHMKY 3arpA3HEHMS BO3AyXa ¥ IPYHTOBBIX BOZY, «IToysa — Ba)kHeHILAs COCTABIAIOLIAs
ouochepr», «DaKkTOpel Aerpajaluy TMOYBY, «ITapuukoBsiii dddexT», «DaKkTopbl PaJUOAKTHBHOIO 3arpA3HEHMS
6rochepsl», «Ob1mas cTpyKTypa 6rochepsl», «PacnpoCTpaHEeHNE JKU3HH B 6uocheper, «O30HOBBIH 3KpaH Guochepsb,
«Kpyroeopot yriepoaa B 6uocdepe», «Kpyropopor a30Ta B NPUPOAEY.

OGopyoBaHue: MOJeNb-anuuKays  «THUmIIHbE 6UOLEHO3BI», Tepbapuii «PacTuTenpHble COOOIIECTBAY,
KO/UIEKIAY  «BHOLEeHO3», «BpemuTenn BaXHEHIIMX CENbCKOXO3AHCTBEHHBIX KyIBTYpY, repbapuu Y KOJUIEKLMHU
pacTeHMi ¥ JKMBOTHBIX, TpMHAJIEXaulde K pasHbIM OKOIOrMHECKHM IpyIraM omdoro Buaa, KpacHas KuHura
Poccuiickoii Defepaliuy, H306paKEHNs OXPAHAEMBbIX BUIOB PACTEHHH U XUBOTHEIX.

[UIAHMPYEMBIE PE3VJILTATBI OCBOEHMS IPOIPAMMBI TI0 BUOJIOTMH HA BFA30BOM YPOBHE
CPEJIHEI'O OBLLEI'O OBPA3OBAHI

Cornacto ®I'OC COO, ycTaHaBnMBalOTCS TpeGOBaHMA K PE3yNbTaTaM OCBOCHMs OOYHaOUIMMMCSA IPOrpaMM
CpeIHero obLiero 06pa3oBaHus: JMUHOCTHBIM, METANPEAMOTHEIM U NIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJNTAaTOB OCBOCHUA MpEIMETa «buonorus» BBIAETEHBl  CIEIYIOLIKe
COCTABJISIFOLIHE: OCO3HAHHE 00YUAIOIMMUCS POCCHICKOH IPaXIaHCKOH HIEHTUYHOCTH — FOTOBHOCTH K CAMOPASBUTHIO,
CAMOCTOSTENLHOCTH ¥ CaMOOIPE/IENEHNUIO, HAIAYME MOTUBALIMU K O0YHEHHUIO O1OJIOTHH, LIeNeHaNIPABIEHHOE Pa3BUTHE
BHYTpEHHUX YOEXIEHMA JIMYHOCTH Ha OCHOBE KIIOHEBBIX [IEHHOCTE!l ¥ MCTOPMYECKUX TPaiAMLMA Ppa3BUTUA
6LONOCMYECKOr0 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOy4arolUXcs PYKOBOACTBOBATBCA B CBOEU JEATENILHOCTH
IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKAaMHM,  NPUCYIIMMH  CHCTEME OUOJIOTMYECKOTO  00pa30BaHMs,  Hajiuyue
3KOJIOTMYECKOrO TIPABOCO3HAHKSA, CTIOCOOHOCTH CTaBUTh LIEIM 1 CTPOUTE XKU3HCHHBIC ILIAHBL.

JIMYHOCTHBIE pe3y/bTaThl OCBOGHMsA mpeamera «buONOrus» AOCTUralOTCA B  SHAMHCTBE y4ebHOM U
BOCIIHTATEILHOM  JEATEBHOCTH B  COOTBETCTBMM C  TPAJAMUMOHHBIMM ~ POCCHHCKMMM  COLMOKYJIBTYPHBIMH,
MCTOPUYECKUMY ¥ JyXOBHO-HPABCTBEHHBIMY LEHHOCTAMY, NPUHATHIMA B 00ILEeCTBE MpaBUiaMK U HOpMaMU MOBEACHU
¥ CrOCOGCTBYIOT MPOLECCAM CaMONO3HAHMS, CaMOBOCIMTAHMSA W CaMOPAa3BUTHA, PasBUTHA BHYTpPEHHEH MO3ULIMKU
JIMYHOCTH, IATPHOTH3MA, YBAKEHHS K 3aKOHY U NPABONOPSAKY, YENOBEKY TPYAa U CTapIIEMy MOKOJEHMIO, B3aUMHOTO
yBa)KeHHs1, 6EPEKHOrO OTHOLIEHHUS K Ky/IbTYPHOMY HaCJEMIO ¥ TPaAHUUAM MHOTOHALMOHAIEHOTO Hapona Pocculickoi
depepauuu, IPUPOJE U OKPYKarollel Cpene.

JIMYHOCTHBIE DE3yNbTaThl OCBOGHMS yueOHoro mnpezamera «buosorus» HODKHBI OTPaXATh TOTOBHOCTE M
CMOCOBHOCTE OOYHAOIMXCS PYKOBOACTBOBATBCS C(HOPMUPOBAHHOH BHYTpEHHEN MO3MLMeH JIUMYHOCTH, CHCTEMOH
I[EHHOCTHBIX OpHEHTAIMMH, TMO3MTUBHBIX BHYTPEHHMX YO@XKICHMH, COOTBETCTBYIOLIMX TPAAMLIMOHHBIM LECHHOCTAM
POCCUHCKOro OBIIECTBa, PaCIIMPEHHe XU3HEHHOTO OMNBITA ¥ ONBITa ACATC/IBHOCTH B IPOLECce peanu3alyy OCHOBHBIX
HANpaBJIEHMI BOCIIUTATENLHOM NEATEeNBHOCTH, B TOM YHC/IC B HaCTH:

1) rpaskaaHCKOro BOCIUTAHHUA:

chOpMUPOBAHHOCTE TPAKNAHCKOM TO3ULMH obydaromerocss Kak AaKTUBHOIO U OTBETCTBEHHOTrO WiIEHa
pOCCHICKOro O0IIECTBA;

0CO3HaHHe CBOMX KOHCTUTYLMOHHBIX NIPaB U 00A3aHHOCTEH, YBOKSHUE 3aKOHA U TIPABOTIOPS/IKa;

[OTOBHOCTH K COBMECTHOM TBOPHYECKOH NEATENHHOCTH TIPU CO3IaHKMM Y4eOHBIX IPOSKTOB, PELIEHUY yueOHBIX U
T03HABATENBHBIX 33124, BLITOTHEHUN OMOIOTUYECKHMX SKCTIEPUMEHTOB;

CIIOCOGHOCTH OMNPENENsITh COOCTBEHHYIO MO3MUMIO IO OTHOLICHHIO K SBICHHAM COBPEMEHHOW JKM3HU U
0OBSICHATE €€;

YMEHME Y4UTBIBATH B CBOMX JIEMCTBHUAX HEOOXOMMMOCTE KOHCTPYKTHBHOIO B3aMMOAEUCTBUS JIIOAEH C pa3HBIMU
yOEXKIEHUSIMHU, KyIbTYPHBIMY LEHHOCTSIMU U COLIMANIBHBIM TIOJI0XKCHUEM;



FOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX, IT03HABATEIBHBIX MU
HCCIICIOBATENbCKUX 3334, YBOKUTEIBHOIO OTHOLIEHHS K MHEHHIO ONIMOHEHTOB NPU O0CYXICHHUH CITOPHBIX BOIIPOCOB
OHOIOrUYECKOT0 COMEPIKAHNUS;

TOTOBHOCTH K T'YMaHMTapHOH U BOJIOHTEPCKOM AESTENLHOCTH;

2) NaTPHOTHYECKOr0 BOCIUTAHNA:

COPMHMPOBAHHOCTE POCCHUHUCKOM TI'DaXKAAHCKON MISHTUYHOCTH, NaTPUOTH3Ma, YBaXKEHUS K CBOEMY Hapojy,
HyBCTBA OTBETCTBEHHOCTH Mepex PoanHOMN, ropaocTu 3a cBoM Kpaii, CBOr PoiuHy, CBOM S3BIK U KYJIBTYpY, IIPOILIOE U
HacToslllee MHOTOHALIMOHAILHOTO Hapoaa Poccuy;

[EHHOCTHOE OTHOLICHHWE K MPUPOJHOMY HAC/ICAUIO U TAaMATHHMKAaM IPUPOJEI, JOCTIKEHHsIM Poccru B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYE;

CIOCOGHOCTL OLEHMBATh BKJIAN POCCHMCKHMX YYEHBIX B CTAHOBJICHHE U pa3BuTHe OHOJIOTHH, IOHUMAaHMS
3Ha4eHWs GMOJIOrMH B MO3HAHUH 3aKOHOB NIPHPOJBI, B )KHU3HH YEJIOBEKa U COBPEMEHHOT0 00IIECTBA;

vIekHas yOexIEHHOCTh, FOTOBHOCTE K CITY’KEHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0 cyns0y;

3) IyXOBHO-HPABCTBEHHOr0 BOCIIATAHHUS

OCO3HaHME MYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoa;

¢ OpPMHUPOBAHHOCTB HPABCTBEHHOTO CO3HAHMS, STHYECKOTO [IOBENEHHUS,

CHIOCOOHOCTE  OLIEHMBATh CHUTYalMi0 M IIPHHHAMATh OCO3HAHHBIE PCLICHHUS, OPUEHTUPYSACh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJla B MOCTPOEHHE YCTOHYHBOTO OYAyIIEro;

OTBETCTBCHHOE OTHOLICHUE K CBOUM POJUTENISIM, CO3[aHMIO CEMBH Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH
CEMEHHOM JXM3HU B COOTBETCTBUH C TPaAULIUIMHU HaponoB Poccuy;

4) 3cTeTHYeCKOro BOCIHTAHHSA:

SCTETMMECKOE OTHOINEHHE K MMPY, BKJIIOYask 3CTETHKY ObiTa, HAy4HOro M TEXHHHYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Ja, OOIIECTBEHHEIX OTHOIIEHUIA,

NIOHMMaHHUE SMOLMOHAIBHOTO BO3JEHCTBUS XKHUBOM MPUPOIE! M €€ LEHHOCTH;

TOTOBHOCTb K CaMOBBIDKCHHIO B Pa3sHBIX BHJAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KaueCTBa TBOPYECKOMH
JIMYHOCTH, '

S) dpusmyeckoro BocnuTaHUs, POPMHAPOBAHMS KYyJIbTYPbI 310POBbSi H 3MOINHOHAJILHOIO 0/IAr0NOJIyYHsl:

NIOHMMaHWe M peanu3alysd 300poBOro W Ge30macHOro obpasa u3HU (34OPOBOE IHTAHME, COGIIONEHUE
THTMCHHYECKUX NPABUIT X HOPM, COAJIAHCHPOBAHHBIN PEXUM 3aHSTUN U OTIBIXA, perysapHas bu3nUecKas aKTHBHOCTE),
O€epeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY M ICUXHYECKOMY
310POBBIO;

TIOHUMAHHE LECHHOCTH MNPaBHUII WHAMBHIYaJIbHOTO W KOJJIEKTUBHOrO OE30IaCHOrO MOBENEHMS B CHTYaLMAX,
YTPOKAOLIUX 3J0POBBIO U XKU3HU JIFOAEH;

OCO3HaHHE TOCIEACTBUH U HETIPUSTHS BPEAHBIX IPUBBIYEK (YIIOTPEOICHNUS ATIKOTONIsl, HAPKOTHUKOB, KYPEHHUS);

6) TpyaoBOro BoCHHTAHHMS:

TOTOBHOCTE K TPyZly, OCO3HaHHE LIEHHOCTU MacTepPCTRa, TPYI0NO0HE;

TOTOBHOCTE K aKTHBHOHM JESTENbHOCTH TEXHONOTMYECKOM M COLMAIBHONW HANpaBIeHHOCTH, CIIOCOOHOCT
MHULMMPOBATE, MIAHUPOBATH ¥ CAMOCTOSTENBHO BBITIONHATE TAKYIO AEATENBHOCTE,

VHTEPEC K PasiU4HBIM chepaM NMPodeCCHOHAIBHON NEATENEHOCTH, YMEHHEe COBEpLIATL OCO3HAHHBIM BEIOOP
Oynywiel nmpodeccru U peanu30BbIBaTh COOCTBEHHbIE KIU3HEHHbIE TJIaHBI;

FOTOBHOCTE U CIIOCOOHOCTB K 06pa30BaHIIO U CaMOOGPa30BAHHUIO Ha POTSDKEHNN BCEH JKHA3HU,

7) 3KONOTHYECKOro BOCIIHTAHUS:

OKOJIOTHYECKH I1eJIec000pasHoe OTHOIIGHHE K TPUPOAE KAk HCTOYHUKY JKM3HM Ha 3eMlle, OCHOBE €&
CYLIECTBOBAHMSI;

TIOBBILICHHE YPOBHS SKOJIIOTMYECKON KyJBTYpBI: TIPUOOPETEHHE OIBITa IUIAHUPOBAHMS IOCTYIKOB M OLIEHKH HX
BO3MOJKHEIX IIOCIIEACTBHUM IS OKPYIKAFOLICH Cpesl;

OCO3HaHHeE III0OANBHOTO XapaKTepa SKONOrHIECKUX Pobnem 1 IIyTEH X PEIICHMUS;

CIIOCOOHOCTR  MCTIONB30BaTh MpHOGpeTacMBbIe NpY U3yYeHuW OHMONOrMH 3HAHHS W YMEHHA IPU pELIEHUH
npobyieM, CBA3aHHBIX C PaldOHATBHBIM TIPUPOONOJIE30BaHHEM (COONIIOfEHNE MPaBWI IIOBEACHHS B IPHPOJIE,
HalIpaBJICHHBIX Ha COXPAHCHWUE PABHOBECHS B 5KOCKCTEMAX, OXPaHy BUIOB, 9KOCUCTEM, GHOCHEPHI);

8KTHBHOC HEMpUSTHE NCHCTBUMN, MPUHOCIIIMX BPEJ OKPYXKakOLIei NPUPOIHON cpelie, YMEHHe [IPOrHO3UPOBATH
HeOJIaroMpUsITHBIE SKONOMMYECKUE TTOCENCTBHS NPEeANPUHUMACMBIX JEHCTBUH U NPEIOTBPAIaTh UX;



HANM4He PpAa3BUTOrO  SKOJOTMYECKOTO  MBILUIEHHUS, SKOJIOTUYECKOH KYJBTYPHI, OIBITA AEATSIIBHOCTU
3KOHOI‘I/I‘-I€CKOI71 HaHpaBJ'ICHHOCTPI, YMEHU pyKOBO)lCTBOBaTBCF{ UMH B HOSHaBaTeHLHOI\/‘I, KOMMyHPIKaTPIBHOﬁ u
COLIMATBHOM MPaKTHKE, FOTOBHOCTH K YUaCTHIO B TIPaKTUYECKOH ACSTETPHOCTH SKOJIOTMIECKON HaNPaBICHHOCTH,

8) eHHOCTH HAY4HOr'0 NO3HAHHMS:

chOPMUPOBAHHOCTE MHMPOBO33PEHMA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HayKU U
OBIIECTBEHHONW INPaKTHUKK, OCHOBAHHOTO Ha JMajlore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MHPE;

COBEPLIEHCTBOBAHUE A3BIKOBOH U YUTATENBCKOM KyJNBTYphl KaK CPEeJCTBa B3aMMOJCHCTBUA MEXIY JIOABMU U
TMIO3HAHUS MUDA;

OHMMAaHKE CrelibuKy GHOIOrHH KaK HayKH, OCO3HAHUs €€ POy B dbopMHpOBaHUK PALIMOHATIBHOIO HAYYHOrO
MBILIIEHHS, CO3NAHMM LEJOCTHOrO NPEACTaBieHus 00 OKpPYXAIOLEM MUPE Kak O CAMHCTBE NPUPOZEL, yejoBeKka U
0OIIECTB2, B [I03HAHHMM NPUPOJHBIX 3aKOHOMEPHOCTEH U PEIEHUH npo0JieM COXpaHeH!s NPUPOAHOTO PAaBHOBECHS,

yO6eXIEHHOCTh B 3HAYMMOCTM OHONOrMM A COBPEMEHHON LMBUIM3ALMHA: OOECHeYeHUs HOBOTO YpOBH:
pa3sBUTUsl MEAHMLMHEI, CO3[aHUE NePCIEKTUBHBIX GUOTEXHONOT M, CIIOCOOHBIX PEIaTh PECYPCHBIE MPOOIEMbl Pa3BUTH
YeJOBEYECTBa, MOMCKA MyTeH BHIXOJA M3 TMNIOOANbHBIX SKONOIMYECKUX npobieM U obecreyeHus mnepexona K
YCTOMYMBOMY ~pPa3BUTHIO, DALMOHATBHOMY WCIONB30BAHMIO NPUPOIHBIX pecypcoB U (OPMHMPOBAHMIO HOBBIX
CTaHJAPTOB XKU3HHU;

3aMHTEpEeCOBAHHOCT B IONy4EHMH OHMOJOrH4ECKUX 3HAHWM B LEJAX IOBBIICHUA OOIIEH KyJNbTyphl,
eCTECTBEHHO-HAyYHON TPaMOTHOCTH, Kak COCTaBHOH 4acTu (GYHKUMOHATIBHOM IPaMOTHOCTH —O0y4arolmxcs,
(opMuUpyeMOli IIPY HU3y4EHHH GHOIOTHH;

[OHMMAaHHE CYIHOCTH METOZOB MO3HAHNUS, UCTIONB3YEMBIX B €CTECTBCHHBIX HayKax, CIIOCOOHOCTH UCIIONIB30BATh
[OJlydaeMble 3HAHUS JUI aHANM3a ¥ OOBSCHEHHS SBJIEHMI OKPYIKAIOLIEro MUpa M MPOMCXOASIIMX B HEM M3MEHEHMH,
YMeHHUE [eNaTh 000CHOBaHHbIE 3AKTI0UCHNS Ha OCHOBE HayHHBIX (aKTOB U MMEIOLIMXCSA NAHHBIX C LIEJBIO MOIydeHus
JOCTOBEPHBIX BEIBOJIOB;

CHOCOBGHOCT CAMOCTOSITENBHO MCIIONB30BaTh OMOJIOTMYECKUE 3HAHMA UL PCLICHHA npobyieM B peajibHBIX
KM3HEHHBIX CUTYaLUsIX;

OCO3HAHHME LEHHOCTH HAYHHON IEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATh NMPOCKTHYIO M HCC/IENOBATENBCKYIO
NEITEIIBHOCTD WHAWBUOYAJIBHO H B I'pyqnIic,

FOTOBHOCTD ¥ CIIOCOBHOCTh K HEMPEPHIBHOMY OOPasOBAHMIO M CaMOOOPa3sOBAHMIO, K aKTMBHOMY IOJYHEHHIO
HOBBIX 3HAHMA 110 GHONOTMM B COOTBETCTBHHY C XKM3HEHHBIMH OTPEOHOCTAMM.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTanpeqMeTHbIE DE3YJIBTaThl OCBOCHUS yueOHOro mpeamera «buONIOrMs» BKIIOHAIOT: 3HAYMMBIC A
(bopMUpOBaHUsI MHPOBO33PEHHMS o0yyaroImuxcs MEXKAMCUUIUTMHAPHEIE (MexnpeaMeTHbIE) OOlIeHaYYHbIE IOHATHS,
OTpaKaroLKe LIeTOCTHOCTh HAy4HOM KapTHHBI M1pa U crenuuKy METOJIOB MO3HAHMUSI, UCIIOB3YEMBIX B €CTECTBEHHbBIX
HayKax (BeLIeCTBO, SHEPIHsl, SBICHHE, IPOIIECC, CUCTEMA, HayuHbIM (aKT, IPUHIIKIL, THUII0TE3a, 3aKOHOMEPHOCTh, 32KOH,
Teopus, WCCIENOBaHME, HaOIONCHHE, M3MEPEHME, OKCICPUMEHT U JpYTHX), YHHBepCajbHble yueOHble NSHCTBMA
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, pEryJIATHBHBIE), OOecrevnBarole dopmupoBaHue  QYHKLMOHAILHOU
rpaMOTHOCTH U COLMAIBHON KOMIICTEHIMH 06y4aromuxcsi, CIocoOHOCTh O0Y4aIOIIMXCs KCIIOJB30BATH OCBOCHHBIC
MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUA MU YHUBEPCAJIBHBIC yueOHble [EMCTBUA B II03HABATENBHOH U
COLIMAIBHOM NPaKTHKE.

MeTanpenMeTHble Pe3yIbTATE OCBOSHHUS IPOrPaMMBbl CPEIIHET0 ob61ero 00pa3oBaHus JOJDKHEL OTPaKaTh:

OgJiaieHHe YHHBEPCAALHBIME yI1e0HBIMH MO3HABATEALHBLIMH JeiCTBUSIMU:

1) 6a30BbIe IOrH4YecKue NeACTBHA:

CaMOCTOSTENBHO (GOPMYIMPOBATh U AKTYaIU3UPOBAThH npobJeMy, paccMaTpuBarh €€ BCECTOPOHHE;

MCIIONB30BaTh IIPM OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOIro MBIIUICHHS (aHaynvza, CHUHTE3a, CPABHCHHS,
KiaccuuKauu, 0000IEeH)s), PACKPBIBATE CMBICT BHOJOrMYECKUX MOHATHM (BBLAETATh WX XapaKTEpHbIC NPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTHUMH [IOHSATHSIMHK);

OTpeAeNsTh LEMU AeATENbHOCTH, 3a[aBas NapameTphl U KPUTCPUH MX IOCTWKEHMUS, COOTHOCUTb DPE3YJIETATHI
NESTENBHOCTH C ITOCTaBIEHHBIMU LEISIMHY;

JICIOJIB30BATE GUONOrMYECKHE IOHATHUS AN 0OBACHEH!S! (HAKTOB U ABJIEHMM KUBOU NPUPOLBL



CTPOHTD JIOTHYECKUE PACCYHACHH (MHIYKTUBHbIE, JEMYKTHBHBIC, [I0 AHATOTHH), BBIBIISTH 3aKOHOMEPHOCTH U
NPOTHBOPEYHA B PACCMATPUBAEMEIX SBICHHUAX, GOPMYTUPOBATE BEIBOLI M 3AKITFOYECHMUS,

[PUMEHATE CXEMHO-MOJEIBHBIC CPEACTBA U1 MPENCTABICHUS CYIUECTBEHHLIX CBA3eH W OTHOINCHMH B
M3y4aeMEBIX OHONIOrMuYecKuX O0OBEKTaX, a TaKkKe NPOTHUBOPEYMH pPa3HOTO pOZA, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX UCTOYHHKAX;

paspabaTeiBaTh IUIaH PeLeHHs MPOGNEMBI ¢ YYETOM aHATIM3a MMEIOLIHUXCS MaTepUabHbIX U HEMaTePUATbHEIX
pecypcos;

BHOCHTE KOPPEKTHBBI B JIEATENBHOCTh, OLEHHMBATH COOTBETCTBHME PE3Y/IBTATOB LEJSM, OLEHMBATH DPUCKH
MOCJIEACTBUH NEATEIBHOCTH,

KOOPIMHHUPOBATL W BBIMONHATE pPabOTy B YCIOBUAX DEANbHOTO, BHUPTYAIBHOTO M KOMOHHHPOBAHHOIO
B3aUMOJIECHCTBUS;

PasBUBaTh KPEATHBHOE MBILLIEHHE NIPY PELICHHUY KU3HEHHBIX IPOOIEM.

2) Ga3oBblIe HCCIIENOBATENbCKHE AeHCTRHS

BJIaJIETh HaBBIKAMH Y4EOHO-UCCIIENOBATENECKOM M MIPOEKTHOM EATENBHOCTH, HABBLIKAMHI paspelieHus mpoodiem,
CTIOCOGHOCTBIO M FOTOBHOCTBIO K CAMOCTOSTENEHOMY TOHMCKY METOHOB peUICHHs NIPAKTUYECKUX 3a1ady, MPUMEHEHHIO
Pa3JIHYHBIX METOIOB ITO3HAHUS;

MCIONB30BATE  PAsIMYHBIC BUIBI JEATETBPHOCTH IO TOMYYEHHIO HOBOIO 3HAHHS, €ro MHTEPIpeTALHy,
NpeoOpa3OBaHUI0 U NMPUMEHEHHIO B YYeOHBIX CHTYalMsX, B TOM 4YHCITe NpY CO34aHUM Y4eOHBIX U COLMAIBHBIX
MIPOEKTOB;

(GopMHUpOBaTE Hay4HBIM TWUN MBINUICHHS, BIALETH HaYYHOM TEPMHMHOJIOTHEN, KIIFOYEBLIMM IIOHSATHAMH U
METOJIaMH;

CTaBHTb U (OPMYJIMPOBATE COOCTBEHHBIE 3a/1a4l B 0GPa30BATENBHOM NEATENBHOCTH 1 KI3HEHHBIX CUTYalUIX;

BBIABJIATE NPUMMHHO-CIICNCTBEHHbIE CBA3U M aKTyalM3HUpOBaTh 3ajiady, BBIABHUIATL TMIIOTE3y €& pelleHHs,
HaXOMUTE apryMEHTBI 7151 I0KA3aTeNbCTBA CBOUX yTBEPIKACHHI, 3a1aBaTh IaDAMETPBI M KPUTEPHUH PELICHNS,

aHaJM3UPOBATh NMOJTYHCHHBIE B XOJE PELICHHS 3a[a49i PE3YIbTAThl, KPUTHIECCKU OLUEHHBATH MX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHAX;

AaBaThb OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH IPUOOPETEHHEIH OMBIT,

OCYLICCTBIIATE LEICHANPABICHHBIN TOMCK IEPEHOCa CPEICTB M CIOCOGOB JEHCTBHS B MPO(ECCHOHATBHYIO
cpeny;

YMETE NEPEHOCHTE 3HAHHKA B IO3HABATEILHYIO U MIPAKTHYECKYIO 00JIACTH KHU3HEAEATEbHOCTH;

YMETb UHTErPHPOBATH 3HAHKSA U3 PA3HBIX MIPEAMETHBIX 0bacTeit;

BBIABMIAaTb HOBBIC WICH, NPEANTAaraTe OPUIMHAILHBIE MOAXOABI M PELICHHWs, CTABUTH NPOOGIEMBl W 3aadw,
AOMYyCKAIOIIHE aIbTEPHATHBHEIE PEIIECHHUS.

3) pabora ¢ undopmanueii:

OPMICHTMPOBATBLCA B PASIMYHBIX MCTOYHMKAX MHGOpMALmu (TeKcTe y4eGHOro MOcoGHs, HAay4HO-TOMYIAPHON
JUTEpPaType, GUOJOTUIECKHX CIIOBAPSX U CIIPABOYHUKAX, KOMITBFOTEPHBIX (a3ax JaHHBIX, B IHTepHeTe), aHaIM3MpoBaTh
MHQOPMALMIO pAasNMYHBIX BHAOB U  (OPM TIPENICTABNICHNs, KPUTHYECKH OLEHMBATH €& [JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTE;

(bopMynMpOBATE 3ampOCEl M TIPUMEHSTH pasIMYHBIe METOABI NpPH MNOHCKE W OTOOpe OGMOJIOTrHYEcKOl
vH(OpMaLMK, HeOGXOMUMOM IS BBITIOIHEHHUS Y4eOHBIX 3a7a;

NPUOOPETATh OMBIT HMCIONB30BAHHUS MH(OPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTH, COBEPLISHCTBOBATH
KyJIbTYpPY aKTHBHOI'O HCIIOJIB30BAHHS PA3IIMYHEIX TIOMCKOBEIX CUCTEM;

CaMOCTOATENIBHO BBIOWPATh ONTHMATbHYIO (GOPMY IpENCTABICHHS GHONOTHYECKOM uHGOpMaLUK (CXEMEI,
rpadyKu, AUarpamMmbl, TaGIHLbL, PHCYHKH 1 IpyToe);

UCTIONIb30BATh HAYYHBIM SI3BIK B Ka4YECTBE CPEICTBA NMpH paboTe ¢ GHOIOrHYECKOM HHOOpMaLUel: NPHUMEHSTE
XUMHYECKHE, (HU3UYECKHE M MATeMaTHYECKMe 3HAKH W CHMBOIBL (opmyiiel, abbpeBHATYPY, HOMEHKIATYpY,
HCIIOJIB30BATE M NIPE0OPa3OBbIBATE 3HAKOBO-CUMBOJIMYECKHE CPENCTRA HarJsITHOCTH;

BIIaZICTE HaBBIKaMH PAaCTIO3HABAHUS U 3aLIUTEI HHDOPMALIMH, HHOOPMALMOHHOMN 6€30MaCHOCTH IMYHOCTH.

Ops1ajienne yHHBepCANLHBIME KOMMYHHKATHBHLIMH e CTBHSIMA:

1) obmenmne:

OCYIIECTBIATE KOMMYHMKAIMK BO BCEX C(epax >KU3HM, aKTHBHO Y4YacTBOBATh B JHAJIOTE MK JVCKYCCHH TIO
CYWECTBY OOCYykIaeMOoH TeMbl (YMEHHE 3aqaBaTh BOIIPOCHI, BBICKA3bIBATH CYKICHUS OTHOCHTEIBHO BBIMTOJTHEHHS



IpeAnaraeMol 3ajadd, YYMTBIBATH MHTEPECHl U COINACOBAHHOCTH [O3ULIKM Jpyr¥x YYaCTHUKOB [Mayiora WM
JUCKYCCHM);

pacno3HaBaTh HeBepOanbHBIE CPENCTBA oblIeHNs, MOHMMATh 3HA4YEHHWE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOHQJIMKTHBIX CUTYaUU#, yMETb CMAT4aTh KOH(JIMKTHI X BECTU [IEPETOBOPBI;

BNAJETh pA3IM4HbIME crocobamu OOUIeHHA U B3aUMOIENCTBUS, MOHMUMATh HAMEepPEeHUd IpYTuX JIOAeH,
TIPOSABJISATH YBAKUTEIHHOE OTHOLIEHHME K cobeceHUKY U B KOPPEKTHOH Gopme GOpMyIUPOBATH CBOM BO3PAKEHNS,

pa3sBEPHYTO M JIOTHYHO M3/1araTh CBOKO TOUKY 3PEHUS C MCTIONB30BAHMEM A3BIKOBBIX CpEZCTB.

2) cOBMECTHAS NeATENBHOCTD:

[OHMMATh ¥ WCIOJb30BaTh NPEMMYLIECTBA KOMAHJHOM WM HHIMBUIYaTbHOH paboTbl TNpH pELICHUH
6HONOrUYECKOi TpobieMbl, 0GOCHOBBIBATH HEOOXOAMUMOCTh MPUMEHCHMS IPYIMOBBIX dopM B3aUMOIEHCTBUSA MpU
peleHuK y4eOHoM 3a1a14u;

BHEIOUPATH TEMATHKY U METOZBI COBMECTHBIX NEeHCTBUM ¢ Y4&TOM OOLMX MHTEPECOB U BOSMOXKHOCTEH KaX10ro
YJieHa KOJUIEKTUBA;

NPUHUMATH LENd COBMECTHOHM JEATENbHOCTH, OPraHM3OBBIBATE 1 KOOpAMHUPOBATh JeHWCTBUs MO €&
JOCTYIKEHHUIO; COCTABIIATH TUIAH [eHCTBHH, PaCTIPENEIATs PONIU C YIETOM MHEHM y4aCTHHUKOB, 0OCYKAaTh Pe3y/IbTaThl
COBMECTHOM paboTEL;

OIIEHMBATH KAueCTBO CBOETrO BKJIa[a ¥ KaXJOro y4JaCTHHMKa KOMaHJEl B obiui pesynpTaT Mo paspaboTaHHEIM
KPUTEPHUAM;

pejyiaraTh HOBBIE MPOEKTHl, OLEHUBATh KOEM C TNO3HUMM HOBU3HBL, OPMI'MHAJIBHOCTH, IPAKTUYECKOH
3HAUYUMOCTH;

OCYLIECTB/IATH [O3UTHBHOE CTPATErMYeCKOe MOBEACHME B PA3MUYHBIX CHUTyalLMIX, IPOSIBIIATE TBOPYECTBO U
BOOOpaXkeHUe, ObITh MHULIMATHBHBIM.

OgJiajeHne YHHBEPCAILHBIMHA Pery/IATHBHBIMH JeHCTBAAMHE:

1) camoopranusanus:

MCIONB30BATh OMOJIOrMUECKHE 3HAHMS IUisi BBUABICHMS NMPOOJeM U MX PELICHMA B JKM3HCHHBIX H yueOHBIX
CUTYaLUAIX;

BHIOMpaTh HA OCHOBE OHMONOrMYECKMX SHAHMH LENIEBBIE M CMBICIIOBBIC YCTAHOBKM B CBOMX NEeNCTBUAX U
MOCTYNKAX [0 OTHOLUICHHIO K KUBO! NPUPOLE, CBOEMY 3AOPOBBIO ¥ 3N0POBLIO OKPYIKAIOILHX,

CAMOCTOSITENFHO ~ OCYILIECTBJIATh — IO3HABATENBHYIO  JEATENBHOCTD,  BBIABIATE npobieMbl, CTaBUTb U
dopMyupoBaTs COOCTBEHHBIE 3a/1a1H B 06pa3oBaTeNbHOM AEATENLHOCTU ¥ KU3HEHHBIX CUTYALMAX;

CAMOCTOSTENbHO COCTAaBIATh IUIAH pelleHus MpodiemMbl ¢ Y4€TOM MMEIOIMXCS PeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEeANIOUTEHNH;

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pACIIMPATH PaMKH y4eOHOTO NPEAMETa Ha OCHOBE JIMHBIX TpeIIIOYTEHUM;

JeNaTh OCO3HAHHBIH BEIOOD, ApIyMEHTHPOBATE €ro, OpaTh OTBETCTBEHHOCTE 33 PELICHHE;

OLIEHMBATH TIPHOOPETEHHBIN OIIBIT;

CcnocoBCTBOBATh (hOPMUPOBAHHMIO U TIPOSBJIEHKMIO LIMPOKOH 3PYIMIMU B Pa3HBIX 0061acTsIX 3HAHUM, MOCTOSHHO
MOBBILIATH CBOM 06pa3oBaTENbHBIN U KyJITYPHEIA YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTyalUusM, BHOCHTh KOPPEKTHBEI B [EATENBHOCT, OLCHHBATE COOTBETCTBAC
pe3ynbTaTOB LEJISIM;

BJaJeTh HAaBBIKAMY II03HABATENBHON pe(EKCHM KaK OCO3HaHMsA COBEpLIaeMbIX JIEUCTBUI W MBICIUTENBHBIX
[POLIECCOB, UX PE3y/ILTATOB ¥ OCHOBAHMH, HCIIONB30BATE MPUEMBL pediekcuu IS OLGHKH CUTyalluy, BIOOpa BEPHOIo
pelieHus;

YMETh OLEHMBATH PUCKH U CBOEBPEMEHHO NPMHMMATD PEIIEHUS 110 MX CHIDKCHUIO;

TPUHUAMATH MOTHBBI ¥ apTyMEHTBI IPYTUX [PH aHATIM3E PE3YJIbTATOB ACATEILHOCTH,

3) npuHsTHE ce0d M APYTHX:

NpUHUMATh ceOsl, TOHMMas CBOU HEIOCTaTKM U IOCTOUHCTBA,

TIPUHMMATL MOTHBBI ¥ apryMEHTBI JPYTHX IIPY aHAJIM3€ PE3yJIbTATOB ACSTCIbHOCTH;

[PM3HABATH CBOE TIPABO U NPaBO APYTHX Ha OLIMOKY;

pa3BMBAThH CIOCOOHOCTH MOHMMATh MHP € MO3ULIKH APYTOro 4eI0BeKa.

NPEIMETHBIE PE3YJIbTATDBI



IlpenmeTnebie pesynmbTaThl OcBoeHHs mporpamMMsl COO 1o 6HONOrMM Ha Ga30BOM YPOBHE BKJIFOYAIOT
cneuyduieckue 11 y4e6Horo npeamera «BHONOTHAY HayqHbIC 3HAHUS, YMEHHMS ¥ CIIOCOOB! NEHCTBHI 10 OCBOEHHIO,
MHTEPIIPETALMK ¥ MPeOOPasOBaHMIO 3HAHMM, BHIBI [JESTENBHOCTH IO IOMYYCHHIO HOBOTO 3HAHMA H IIPYMEHEHHFO
3HaHUH B PasiUYHBIX yIeOHBIX CUTYaLHsX, & TAKKE B PEATbHBIX JKU3HEHHBIX CUTyalUsX, CBSI3aHHBIX ¢ Ouojorueil. B
NpOrpamMme NpeAMETHBIE PE3YIIbTaThl TPEACTABIICHE! [0 rogaM 00yJeHus.

IIpenmeTHbIe pe3ynbTaTsl 0CBOEHHMS yue6HOTo npeamera «Buonorusy ¢ 10 kuacce JIOJDKHBI OTPaKATh:

ChOPMHUPOBAHHOCT 3HAHMH O MECTe M POJIM GHOJIOTHH B CHUCTEME Hay4YHOTO 3HAHWS E€CTECTBEHHBIX HAyK, B
(OpPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBl MHpa W HAy4YHOTO MHPOBO33DEHHMs, O BKIAJE
POCCHHACKHUX U 3apyOekHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE GUOJIOTHH, (GyHKIHMOHAIBHON IPaMOTHOCTH YEJIOBEKa ISl
PELIEHMS XKU3HEHHBIX 34134,

YMCHHE pacKpBIBATE COACPIKAHIE OUONOTHYECKMX TEPMUHOB U TOHSATHIL: XKHU3Hb, KIIETKA, OpraHusM, MeTabou3M
(oOMeH BelleCTB M INpeBpalleHKe SHEpryy), rOMeocTas (camoperyAaLus), ypOBHEBas OpraHU3aIls JKUBBIX CHCTEM,
CaMOBOCIPOM3BEACHHE (PENPOAYKIINA), HACIEACTBEHHOCTD, H3MEHUUBOCTS, POCT U pa3BUTHE;

YMCHHE H3/araTh OHMOJOTMYECKHE TEOPHUH (KJIETOYHAS, XPOMOCOMHAS, MyTallMOHHAs, LEHTpalbHas J0rMa
MOJIEKYIApHO# Gronoruu), 3akore! (I. Mennens, T. Moprana, H. U. Bagriosa) u yuenus (0 LeHTpax MHOrOO6pasus 1
TMPOVICXOXMACHNA KyNbTYPHBIX pacTeHuii H. V. BaBuiopa), onpemensite IpaHHLBI HX IIPUMEHUMOCTH K KHBBIM
cucTemam;

YMCHHE BIIaZIeTh METOJaMH{ HayYHOIO IO3HAaHUS B OHOJOIMH: HAOMIONEHHME M OMUCAHHUE JKHMBLIX CHCTEM,
NIPOLIECCOB M SBJICHUM, OpraHM3aLlisl U MPOBENEHUE OHOJOTHYECKOTO SKCTICPUMEHTA, BBIABIDKEHHE TMIIOTE3BL,
BBIABJICHME ~ 3aBUCUMOCTM  MEXIY MCCIEAyeMBIMH BENIHYMHAMY, OOBSICHEHHE NOJYYEHHBIX  pe3yJILTaTOB,
UCTIOJIE30BaHHBIX HAYYHBIX TOHSATHM, TEOpMM M 3aKOHOB, YMEHHE MeiaTh BHIBOABI HA OCHOBAHHK [OJTyYEHHBIX
PE3yJIBTATOB;

YMEHHE BBIICNATE CYWIECTBEHHBIC NPH3HAKU BHPYCOB, KJIETOK MPOKAPHOT H 9YKapHOT, OJHOKJIETOYHEIX H
MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIECTB U MPEBPAlEHUs. 3HEPTHU B KIIETKE,
¢ortocuHTe3a, mMIAacTHYECKOro u SHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a, OIUIOAOTBOPEHHUS,
Pa3MHOKCHHUS, MHANBUIYaIBHOTO Pa3BUTHs OpTraHM3Ma (OHTOTeHe3);

YMEHHUE IPUMEHSTE YOy Y€HHbIEC SHAHUS JUIS 06BACHEHHs GHOJIOTHYECKUX MPOLECCOB U SIBJICHUH, [JIS] IPUHSATHS
TPaKTUIECKUX PEMICHHH B IOBCEIHEBHOM JXH3HU ¢ LENbI0 obecreyeHns 6e30nacHOCTH CBOEro 3J0POBBS U 3[IOPOBES
OKPYIKaIOIKMX JIFOACH, COOMIONEHHS HOPM IPaMOTHOTO MOBENEHHUS B OKpY>KaroIllell NMPUPOIHOH cpele, NOHUMaHKe
HEOOXOMMMOCTH HCIIONB30BAHUS HOCTHKEHHUH COBPEMEHHOH OHONOrMM ¥ GHOTEXHOJOTHH [ PALHOHAIBHOIO
NIPUPOIONOIB30BAHMS;

YMCHHUE peluaTh 3CMEHTAPHBIC ICHETHYECKHE 3ala4M HA MOHO- U JUIHGPHIHOE CKpELMBaHUE, CLEIJIEHHOE
HaCJICIOBaHNEC, COCTABJIATE CXEMbl MOHOTHOPHIHOTO CKPELIMBAHHUS IS NpEe/ICKa3aHusl HACJIENOBaHUs NPHU3HAKOB Y
OpraHu3MOB;

YMCHHE BBITIONHATE JIAOOPATOPHEIE M MPaKTUYeCKUE PabGoThl, COBIEONATH npaBuiia Mpu paboTe ¢ y4eOHBIM U
71200paTOPHEIM 06OPYAOBAHHEM;

YMEHHE KDUTHYECKH OLCHHBATS M WHTEPNPETHPOBaTh MHMDOPMALHIO OHONOTHYECKOr0 COIEepIKaHuUs,
BRUTIOYAIONIYIO TICEBOHAYYHBIC 3HAHWSA W3 DPA3IMYHBIX HMCTOYHHKOB (CPEACTBA MaCCOBOM MHOOPMALIUK, HAYYHO-
TIOTYJISIPHBIE MaTEPHAJIBI), STAYECKUE ACTIEKTHI COBPEMEHHBIX UCCIIEI0BAHMI B 6HONTOryY, MeAULUHE, GHOTEXHONOTHE,

YMEHHE CO311aBaTh COOCTBEHHBIE MUCEMEHHEBIE W YCTHBIE COOOLICHNMS, 06001m2as 6HOIOrHYecKy 0 HHGOPMALIHIO
13 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO UCIIONB30BATE IOHSTHHHBIH anmapat OUOJIOTHH.

[IpeaMeTHBIE pe3ynbTaTH OCBOESHHUS yuebHoro npegmera «Buosorusay ¢ 11 kracce nomKHbL OTpaXkaTh:

C(OPMUPOBAHHOCTE 3HAHUH O MecTe U posv GUONIOTMH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(GopmupoBaHun coBpeMeHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHPa M HAay4HOrO MHpPOBO33PEHMS, O BKJIA/E
POCCHICKHX W 3apyOe)KHBIX YUEHEIX-GHONOTOB B pasBuTHE GHONOTHH, (YHKLHMOHAIBHONW IPaAMOTHOCTH YeNOBeKa A
PELICHH XKU3HEHHBIX 3aay;

YMEHUC PpacKpBIBATE COAEP)KAHHWE OHONOTMYECKUX TEPMHHOB W IOHATHIA: BUJ, TMOMYJSALHMSA, TE€HOGDOHI,
SBOJOLMA,  IBIKYIWIME CHIB  ((QaKTOpE) 3BOMIOLMH, NPHCIOCOGIEHHOCTH OpraHu3MOB, BHI000pa3oBaHMUE,
SKOJIOTHECKHE (DAKTOPEI, 3KOCHCTEMA, MPOLYLICHTEL, KOHCYMEHTBI, DEIYLEHTHI, LENH IMMTaHWSA, SKOJOTHYECKAs
nupamuja, GHOreoneHo3s, 6uochepa;

YMCHUE u3araTe OHOJIOTHHYECKHE TEOpPUM (3BOJIOLMOHHAS Teopuss Y. JlapeuHA, CHHTETHYECKas TEOpHS
9BOJIFOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aPOBILIEBOr0 cXoncTea K. M. Bopa, yepenoBanus riaBHbIX HanpaBieHuH 1



myTeit spomrouyu A. H. CeBeplLosa, y4eHus 0 6uocdepe B. M. BepHaacKoro), ONpeaenaTh rpaHulpl HX TPUMEHAMOCTH
K KMBBIM CHUCTEMAM;

yMeHHE BaJeTh METOAaMM Hay4dHOro IO3HaHWA B GuosioTuU: HaOMoJeHue Y OIMCAaHME MKMBBIX CUCTEM,
MpOLECCOB U SIBJEHWHA, OpraHM3alysl M MPOBEACHWE 6KOJOrMYECKOr0 9SKCMEPUMEHTa, BBIIBIKEHUE TUIIOTE3bI,
BLISBIICHME 3aBHCHMOCTH MEXIy MCCIEAyeMbIMM  BeIMiMHAMHU, OOBACHEHHE MOJyYCHHBIX  pe3yJIbTaTOB,
JCTIONB30BAHHBIX HaydUHBIX TOHSTH, TEOpHM W 3aKOHOB, YMEHME MCNaTh BBIBOLBL Ha OCHOBaHMM TOJIY4YEHHBIX
pe3yJbTaTOB;

yMeHHE BBIAENATH CYyUIECTBEHHbIE TNPU3HAKM CTPOCHUA 6HOJIOTMYECKUX OOBEKTOB: BUAOB, TNOMYJIAUMH,
NPOJIYLIEHTOB, KOHCYMEHTOB, PEYLICHTOB, GHOTEOLIEHO30B 1 3KOCKHCTEM, OCOGEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
USMEHUYMBOCTY, ECTECTBEHHOro oT0opa, —BHAO0Opa30BaHMS, TIPUCTIOCOBEHHOCTH ~ OPraHu3MOB, — ASHCTBUA
SKOJIOTHMYECKUX (DaKTOPOB Ha OPraHM3MbI, EPEHOCA BEUIECTB M NOTOKA SHEPruM B 5KOCHCTEMaX, aHTPONOIEHHBIX
H3MEHEHMH B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB 1 6HOreOXMMHYECKHUX IIMKIIOB B OHOCHEDE;

yMeHU€e NPUMEHAT MOJIyYSHHbIE 3HAHMS 111 06BICHEHMS OHUOOTMUECKHX MPOLECCOB U ABIEHUM, 1715 IPUHATH
NPAKTUYECKUX PELIEHUMH B MOBCEJHEBHOM JKM3HH C LCIIBIO obecredyenus 0e30MacHOCTH CBOErO 3[0POBbs U 310POBb
OKpY’KalolKX Jofel, cobMmoaeH!s HOPM IPaMOTHOrO MOBEACHHA B OKpY>Katolllell MPUPOIHOW cpesie, NOHMMaHUe
HeoGXOIMMOCTH MCIIONB30BAHMUS JOCTHKEHHH COBPEMEHHOH GUONIOrUH IS PAlMOHATBEHOTO IPUPOJOTIONb30BAHMA;

yMeHMe pelnarh S7eMEHTapHble OHONOrMHYecKue 3ajatH, COCTaBIiTE CXeMBI MepeHoca BEIIECTB M SHEPruu B
sKocucTeMax (Lieny MUTaHus);

yMeHMe BbIIIOMHATE Ja0OPaTOPHEIE ¥ NPAKTHYECKHUE paGoTsl, cobmonaTe Npasuia Npu paboTe ¢ y4eOHBIM U
n1a6opaTOpHEIM 000PYIOBAHUEM;

yMeHMe KPWTMYECKM OLEHMBAaTh M WHTCPIPETMPOBATH uHdopmaLko  OHOJOrHYECKOro  COAEPIKAHMS,
BKJTIOYAIOLLYIO TICEBIOHAYYHBIE 3HAHMS M3 PasIU4HBIX MCTOYHMKOB (cpenctea MaccoBod HH(OpMALMHM, HAy4HO-
TOMyJIAPHbIC MaTepUabl), PaCCMaTPUBATh roGaBHbIE SKONOTMYECKUe TIPodIeMbl COBPEMEHHOCTH, HOPMUPOBATH MO
OTHOLIEHHIO K HUM COOCTBEHHYIO MO3ULIKIO;

YMEHHUE CO3[aBaTh COOCTBEHHbIE MACHMEHHBIC U YCTHBIC coobenus, 06001as GUOTOrHYEcKyI0 MH(OPMALHIO
13 HECKOJIBKHX MCTOYHMKOB, TPAMOTHO MCIIOJIB30BATE TIOHSTHIHBIN annapat Ouosoruu.
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30BATEJHHOIO IIPONECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* bronorus, 10-11 xraccsl/ 3axapos B.B., Pomanosa H.W., 3axapora E.T.; mox penaximeit Kpukcynosa E.A.,
OG1IECTBO ¢ OrpaHMYEHHOMN OTBETCTBEHHOCTEIO «Pycckoe cnoBo - yueOumk»

Buonorus 10-11 k. ( Kamenckuit, KpuxcyHos, ITaceunwk)

METOAUYECKHE MATEPHAJIBI JUISI YUUTEJIS

Bronorus (ang 10-11 knaccos o6pasopaTensHbIx opranuzaiwii): B.C. Poxyios, P.A. [Terpocosa METOJUYECKUE

PEKOMEHJALINMU nas yauteneit Guooruu

OHU®POBBIE OBPA30OBATEJIBHBIE PECYPCEI Y PECYPCHI CETH HHTEPHET

Bbubnuoreka IJOK






