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IHOACHUTEJIBHAS 3AIINCKA

IIpu pa3paboTke mporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY MJISi OIpPENCNICHUS MOAXOI0B K
(GbopMUpPOBaHUIO COJEPKAHUA ydyeOHOro mpeamera «bHOIOTHS» COCTABWIN: KOHIIETITYalbHBIE MOJIOKEHUS
dI'OC COO o B3auMO00YCIOBICHHOCTH IIEJICH, COICPKAHUS, PE3YIHTATOB O0yUYCHHs M TpeOOBAaHUN K YPOBHIO
MOJTOTOBKH BBIMTYCKHHUKOB, TOJIOKEHUS 00 OOIMMX IENsSX W MPUHIUIAX, XapaKTePU3YIOINUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpenHero ooOmero obOpaszoBanus B Poccwiickoit denepannu, a TakkKe IMOJOXKCHHS O
cnenuduke Ouonoruu, e€ 3HAUEHUU B T[O3HAHWU >KUBOW NPUPOJIBI U OOECIEUEHUU CYIIECTBOBAHUS
yenoBeveckoro obmecta. CorinacHO Ha3BaHHBIM MOJIOXKEHHSIM, ONPEAEIEHbl OCHOBHBIE (DYHKIIMH ITPOrPaMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu naét mpeacTaBiIeHUE O IeNsx, 00 o0mel crpaTeruu 00ydeHus, BOCIUTAHUS 1
pazBuTug oOydamIIUXcs cpeAcTBaMu ydyeOHoro mnpenmera «buonorus», ompenenser oOs3aTeabHOE
MpeIMETHOE COJEpKaHHE, €ro CTPYKTYypy, paclpeleieHue I0 pas3ienaM U TeMaM, PEKOMEHIyeMYIO
MOCIIEOBATEIBHOCTh M3YYCHHUS YYEOHOTO Marepualia ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX
CBsI3€H, JJOTHKU 00pa30BaTEeIbHOTO MPOIECCa, BOSPACTHBIX 0COOEHHOCTEH 00yUYatOMIMXCsl.

B mporpamme mno OHONOTMHM TakXe YYHUTHIBAIOTCA TpPeOOBaHMUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM W MPEAMETHBIM pe3yibTaraM oO0y4deHHs B (OPMHUPOBAHMM OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATEIBHON  JIEATENIbHOCTU/Y4eOHBIX  JNEMCTBUH  OOydYalOmMXCsl TI0  OCBOCHHIO  COJAEPIKaHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B nporpamme no 6uonorun (10-11 xnaccel, 6a30BbIi ypoBEHb) peaan30BaH MPUHIIUI IPEEMCTBEHHOCTH
B W3Y4YeHHH OHOIIOTHH, Onarojaps 4emy B HEH IpPOCMaTpUBAETCs HANPaBIEHHOCTh HA Pa3BUTHE 3HAHUIA,
CBSI3aHHBIX C ()OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IEHHOCTHBIX OPHEHTAIMN JTMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUH O 370pOBOM 00pa3e KM3HM W OEpeKHbIM OTHOLICHHEM K
oKpyXkaromieid npupogHoi cpene. [loatomy Hapsamy ¢ u3ydeHHeM OOIIEOMOJIOTHYECKHX TEOpUid, a Takke
3HAHUN O CTPOCHHH KHUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX MPOLIECCOB B
mporpaMMe 1o OMOJIOTUH y/eJICHO BHUMAHHUE HMCIIOJIb30BAHUIO MOMYUYEHHBIX 3HAHUN B TIOBCETHEBHOM >KU3HU
IUIL pelieHus] MPUKJIaIHBIX 3a7ad, B TOM YHUCIe: NMPO(UIAKTUKH HACIEICTBEHHBIX 3a00JICBaHUN YEIOBEKa,
MEIUKO-TEHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHHUS SKOJOTMYECKH IEIeCO00pa3HOr0 TIOBEACHUS B
OKpy Karolle MPUPOAHON cpele, aHaNM3a BIMSHHUS XO3SMCTBEHHOHM AESITEThHOCTH YENOBEKAa Ha COCTOSHUE
MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHUMAaHUS K MPUKJIAJHON HAMpaBICHHOCTH Y4eOHOTO
npeamera «BbHONOTHS) TMPOJMKTOBAHO HEOOXOJMMOCTHIO OOECTICYeHHS YCIOBUH Uil pElIeHHs OJHOW W3
aKTyaJbHBIX 3a/1ad IIKOJIBHOTO OWOJOTHYECKOTO 00pa3oBaHMs, KOTOpas Mpeamnojaraetr (GpopMUpOBaHUE Y
o0ydaromuxcsi ClIOCOOHOCTH aJaNTUPOBAThCS K HM3MEHEHHUSM JWHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO
MHUpa.

buonorus Ha ypoBHe cpeaHero obumiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa oOecreunBaeT
dhopmupoBaHKe y 00yJaArONTUXCs TIPEACTABICHUN 0 HAYYHON KapTHHE MUpa, paclupsieT U 00001IaeT 3HaHusI O
KHUBOU MpHpoOJe, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOH OpraHU3allid M SBOJIOIHH, CO3AaET YCIOBUS
JUIS: TIO3HAHUS 3aKOHOB JKMBOW MPHUPOABI, (QopMUpoBaHUs (YHKIMOHAIFHOM T'PaMOTHOCTH, HaBBIKOB
3I0POBOTO M 0€30MacHOro o0pasa KHM3HH, KOJOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K >KUBOM
MPUPOJIE U YETOBEKY.

Bonpiioe 3HaueHne OMONOTHS MMEET TAaKKe U PEIIeHUs BOCIHUTATENbHBIX W PA3BUBAIOIIMX 3a/1ad
cpeaHero ooduiero oopazoBaHMs, colMaIM3alMu oOydaronmxcs. M3yuenue Omoioruu obecrnednBaeT yciaoBUs
it (POPMUPOBAHUS UHTEIUICKTYATbHBIX, KOMMYHHKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, ICTETHUCCKOMN
KYJIbTYPBI, CIIOCOOCTBYET HWHTETPAMHA OWOJIOTMYSCKUX 3HAHWU C TPEJICTABICHUSIMH W3 JIPYTHUX Y4COHBIX
MPEeIMETOB, B YaCTHOCTH, (U3UKH, XUMUU U reorpadun. HazBaHHBIC MONOKEHHS O MPEAHA3HAYCHUH YIeOHOTO
npenMera «bHUONIOTHS) COCTaBWIIM OCHOBY JJIsS ONpPEAETCHHS MOAXO0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0
COZIep KaHus, IPEICTABIIEHHOTO B TIPOTPaMMe 110 OUOJIOTHH.

Ot60p comepkanusi yueOHOro mpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3UIIMA
KyJIbTYPOCOOOPa3HOTO TOJXOAa, B COOTBETCTBUU C KOTOPHIM OOydYaromuecs AOJDKHBI OCBOUTH 3HAHHS U
yYMEHHsI, 3HAaUUMBbIe 1151 (GOpMHUpPOBaHUS OO KyJIbTyphl, OMPENesIONINe a[eKBaTHOE MTOBEICHNE YEIOBEKA B



OKPY’KaIOIIeH MPUPOTHON cpesie, BOCTpeOOBaHHBIC B MOBCEAHEBHON JKM3HU M MPAKTHYECKON NEATETHLHOCTH.
Ocoboe MecTo B 3TOH cucTeMe 3HAHWN 3aHUMAIOT 3JEMEHTHI COJIEpXKaHMs, KOTOPHIE CIyXKaT OCHOBOM Ui
(dbopMHpOBaHUS TIPENCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHE MHpPa M LIEHHOCTHBIX
OpPHEHTALMAX JINYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3aIM1 OMOJIOTHYECKOro 00pa30BaHMUs.

CTpyKTypupOBaHHE COAEp)KaHHMs yuyeOHOro MaTepuaja B IporpamMMe 1o OHOJOIMHM OCYLIECTBICHO C
y4€TOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSAX JKMBOM MpPUPOABI, O €&
YPOBHEBOI OpPraHM3aLMHU U HBOJIOIUH. B COOTBETCTBUU € 3THM B CTPYKType ydeOHOro npenmeta «buonorns»
BBIICIICHBI CIEAYIOIIUE COAEp)KaTelnbHble JIMHUU: «buonorus kak Hayka. MeTonasl Hay4HOro NO3HAHHAY,
«Krnerka xak 6uosorudeckas cucrema», «Opranusm Kak Ouosoruueckas cucrema», «Cuctema 1 MHOrooopasue
OpPraHUYECKOT0 MUPa», « IBOJIIOLMS KUBOM IPUPOBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp n3ydyenus: yuebnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBIQJICHUE OOYYArOIIUMUCS
3HAaHUSIMM O CTPYKTYPHO-(YHKLIHMOHAJIBHON OpraHM3allM JKUBBIX CHUCTEM DPA3HOIO paHra M IpuoOpeTeHue
YMEHUH HCHOJIb30BaTh ATU 3HAHUS AJIS I'PAMOTHBIX JIEHCTBUH B OTHOIIEHUH OOBEKTOB >KMBOH MPUPOIBI U
PEILICHHS Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne menu u3ydeHus ydeOHoro mpenmeta «buonorus» Ha 6a30BoM ypoBHE oOecrneunBaeTcs
pEILICHNEM CIIEAYOIINX 3a4ay:

OCBOGHHME OOYy4YalOUIMMHCA CUCTEMbl 3HAHUM O OHOJOIMYECKUX TEOpHUSX, YUEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBHaX, CIyXalMX OCHOBOH /Ui (OPMHPOBAHUS TPEACTABICHUH O
€CTECTBEHHO-HAYyYHOW KapTMHE MHUpPa, O METOoJaX HayyHOro IIO3HaHMs, CTPOECHHUU, MHOroO0Opa3suu H
0COOEHHOCTSIX JKUBBIX CHCTEM DPAa3HOIO YpPOBHS OpraHM3allid, BBIJAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX
HCCIIeIOBAaHUSIX B OMOJIOTHH;

(dbopmupoBaHre y 00yYarOIMXCs MMO3HABATEIbHBIX, HHTEIUICEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
IIPOLIECCE aHAIM3a JIAaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTMU HAYyYHBIX B3IJISI0B, UJIEH U MOJIXO0J0B K U3YUYECHHUIO
JKUBBIX CCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJIEHUE Yy OO0ydYaroluxcs oOuied KyJabTypbl, (YHKIHOHAIbHOM I'PaMOTHOCTH, pa3BUTHE YMEHMH
OOBSICHATh U OLICHMBAThH SBJICHMS OKPY’KAIOIIEr0 MHUpPA >KUBOM MPUPOAbI HA OCHOBAHWU 3HAHUN U OMNbITA,
MIOJIyYE€HHBIX IPU U3YYEHUU OMOJIOTUH;

dopmupoBaHre y O0OydYalOUIMXCS YMEHHH WJUIIOCTPUPOBATh 3HAUYEHHE OMOJIOTMYECKUX 3HAHUW B
IIPAKTUYECKONW  JEATEIbHOCTH  4YEJOBEKA, pa3BUTHUM COBPEMEHHBIX MEIMLMHCKHX TEXHOJOTHH H
arpoOMOTEXHOJIOT Hif;

BOCIHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KHBOW NMPHUPOABI, HEOOXOAUMOCTH
OepeXKHOTro OTHOIIEHHUS K HEH, COONIIOICHNS ATHUYECKUX HOPM IIPU IPOBEICHUH OMOJIOTUYECKUX UCCIIeI0BaHUI;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUH JJIs TMOBBIILIEHHUS YPOBHS 3KOJOTMUECKOW KYJIbTYpBI, IS
(bopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUW M YMEHMH B MOBCEIHEBHOW >KM3HHM JUISl OLIEHKH IOCIIEICTBUI
CBOEH JEATETBbHOCTH MO OTHOIIEHUIO K OKpY’Karolled cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHUE U
co0utoIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obuiero obpasoBanusi «buonorus», usyuaemas Ha 0a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM Y4EOHBIM MPEIMETOM, BXOJAIIUM B COCTaB IpeaMeTHOW obsactu «EcrecTBeHHO-HAay4HbIE
MIPEIMETHD».

Jlnst u3ydeHus: 6uonoruu Ha 6a30BOM YpOBHE CpeJHero oomero oopa3oBaHusi oTBoaAuTCs 68 yacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

Bbuonorus xak Hayka. CBA3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JPYTHMHU €CTECTBEHHBIMU
Haykamu, ¢unocoduelt, 3TUKOH, 3cTeTHKOW M mpaBoM. Posib Ouonmormu B (pOpMHUPOBAHMHM COBPEMEHHOMN
Hay4yHOH KapTuHbI Mupa. CuctemMa OMOIOTNYECKUX HayK.

Metoabl 1O3HaHMUS KMBOM MpHpPOAbl  (HAONIOJEHUE, HKCIEPUMEHT, OIMCAaHue, H3MEpeHue,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpux.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOU IPUPOABIY.

JlabopaTopHble H IPaKTHYeCKHe PAd0ThI:

[Ipaktuyeckas pabora Ne 1. «Mcnonp3oBaHHME PAa3TUYHBIX METOAOB NPU U3YyUYEHHUH OMOJOTHYECKHX
OOBEKTOBY.

Tema 2. ’KuBble cMCTEMbI M X OPTraHU3aI U,

XKuseie cucrempl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouonoruu. OTIMYMe >KUBBIX CHUCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CpoiicTBa OuMocucTeM M HMX pa3HoOOpazue. YPOBHU OpraHu3alMi OHOCUCTEM: MOJIECKYJISPHBIMH,
KJICTOYHBIH, TKaHEBBbIH, OpPraHU3MEHHBIH, MOIMYJSAHMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOIreoleHOTHYECKHIA),
OonocQepHbIi.

JdemoHcTpaumuu:

TaGnuue! u cxembl: «OCHOBHbIE IPU3HAKH KU3HI», « Y POBHH OpraHU3aLUU )KUBOW IPUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMn4ecKnii COCTaB U CTPOEHHE KJIETKH.

XHWMHMYECKUN COCTAaB KIETKHM. XUMHUYECKHE JJIEMEHTHI: MAaKpOJJIEMEHTBI, MHKpPOXJIEMEHTHl. Boma u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BelllecTB B KieTke. [logaepikanue ocMoTHueckoro 6anaHca.

benxu. CocraB u cTpoeHue 0enKkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. He3amMeHnMble U 3aMeHHUMBbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYpbl O€IIKOBOI MOJIEKyJIbl (IepBUYHAs, BTOPUYHAS,
TpPETUYHAsl U YETBEPTUUHAS CTPYKTypa). XUMHUYECKUe cBoicTBa OenkoB. buonornueckue pyHKuu 0€iIKoB.

®depmeHThl — Ouosormueckue kKaranuzatopel. CTpoeHue (epMeHTa: aKTHUBHBIA LEHTp, cyOcTpaTHas
cneunpuyHocts. Kopepmentsl. Butamunsl. OTinuns (pepMeHTOB OT HEOPraHMYECKUX KaTallu3aToOpOB.

VYrneBonbl: MOHOCaxapusl (TJIFOKO3a, pubo3a M JIe30KcHpu003a), Aucaxapuasl (caxaposa, JIakTo3a) U
noJincaxapusl (Kpaxma, TIMKOTeH, 1eJUTi0i103a). buonornueckue yHKIMU YTI€BOOB.

Jlunuasl:  TpuraMuepunsl, ¢dochonunuasl, crepounsl. ['uapodunbHO-TUAPOPOOHBIE  CBOMCTBA.
buonornyeckue ¢pyHkunu mununoB. CpaBHEHHE YIIIEBOIOB, OSKOB M JIMIHUOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX KUCIOT. CTpoeHue u
¢ynxuun JJHK. Crpoenne u pynkiuu PHK. Buast PHK. AT®: ctpoenue u pyHKImH.

utonorus — Hayka o kietke. Kiierounas teopust — npuMep B3auMOACHCTBUS Uael U (HaKTOB B HAYYHOM
MO3HAaHUU. MeTO/Ibl U3YUEHMSI KIIETKH.

Krnerka kak nenoctHas xuBast cucrema. OO0Iiue NMpU3HAKU KIIETOK: 3aMKHYTas HapykKHas MeMOpaHa,
mosekybl JIHK kak reHeTudeckuii anmapar, CucTeMa CHHTe3a Oerka.

Tumnbl kneTok: sykapuoTHyeckas M INpokapuoTHueckas. OCOOEHHOCTH CTPOEHUS NPOKAPUOTHYECKOM
kinetku. Kierounas crenka Oakrepuil. CTpoeHHe »yKapHOTHUECKOW KIeTKH. OCHOBHBIE OTJINYMA
PacTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOUHAsl CTEHKA, MIMKOKAJIUKC, uX GyHkuuu. [lnazmarnyeckas
MeMmOpaHa, e€ cBoiictBa u ¢yHkimu. [{utomnasma u e€ opranouasl. OHOMEMOpaHHBIE OPTaHOMIBI KIETKH:
OIIC, anmapar ['onpmxu, nu3zocoMmbl. IlomyaBTOHOMHBIE OpraHOMIbl KIETKH: MHUTOXOHAPWH, IJIACTHUJIBL.



[TpoucxoxaeHne MUTOXOHIAPHUN U TuiacTuA. Buasl mimactun. HemeMOpaHHbIE OpraHOUIBI KIETKHA: PUOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OpraHOWJ0B KJIETKH. BriroueHus.

Snpo — peryisTopHblii 1eHTp kineTku. CTpoeHue sapa: saepHas 000JI0uKa, Kapuoria3Ma, XpOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpersr: A. JleBenryk, P. I'ykx, T. IlIBann, M. Ilneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsbl: «PacrnpenesieHne XMMHUYECKMX JJIEMEHTOB B HEXUBOM mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM PUPOLIEY.

Tabmuuer u cxemsl: «llepuoguueckas TabaMIa XUMHUECKUX 3JEMEHTOBY», «CTpOEHUE MOJIEKYJIbl BOJIBI,
«buocunTes 6enka», «CtpoeHue MoeKyIbl 0enka», «Ctpoenne dpepmentay, « Hykinennossie kucinotol. JTHK»,
«Ctpoenne mosiekysibl AT®», «CTpoeHHE SYyKapUOTUUYECKON KIETKN», «CTpOCHHE >KUBOTHOM KIIETKHY,
«CTpoeHHe pacTUTEIbHON KIETKN», «CTpOeHHME NPOKAPUOTUYECKOW KIETKN», «CTpoeHHe sapa KIETKU»,
«YTIeBoabl», «JINTIHIBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHHE JJisi IMpOBeIeHUs HaOIIOACHHM, H3MEpeHUH,
HKCIIEPUMEHTOB, MUKPOIIPETapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI:

JlaGoparopHas padota Ne 1. «/3ydeHune kataniuTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MPUMEPE aMUJIA3bl
WJIM KaTalasbl)».

JlaboparopHasi pabota Ne 2. «M3ydyenuwe cTpoeHHsI KJIETOK pPAaCTEHUi, KUBOTHBIX W OaKTepHil Moj
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax v uxX ONUCaHHUEN.

Tema 4. /KusHe1eATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaOONMM3M. ACCUMWIAIUSA (IUIACTUYECKUA OOMEH) | JUCCUMUJIISALIUS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IUHOrO IMpolecca Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIH U reTepoTpodHbi. Ponms ¢depmMeHTOB B 00OMEHe BemIeCTB U
IIPEBPALEHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMmHOBas ¢a3bl (orocuHTe3a. Peakumn ¢orocunreza. DpdekTuBHOCTH
¢dorocunTe3a. 3HayeHue (GOTOCHMHTE3a AJIA KU3HU Ha 3emiie. BiusiHue ycnoBuil cpeisl Ha (QOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UpYIOoLIe OakTepru. 3HaUeHUEe XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

OHepreTudyeckuii 0OMeH B kileTke. Paciiernsienne BemecTs, BblIeIeHNE U aKKYMYJUPOBaHUE SHEPIUU B
KJIeTKe. DTalbl sHepreTnyeckoro oomena. I'mukonu3s. bpoxenue u ero Bujbl. KucinopoaHoe okucieHnue, Uin
KJIeTouHOe JpixaHue. OkucnutenbHoe GpochopunupoBanre. IHHEKTUBHOCTh IHEPIETUUECKOTO OOMEHaA.

Peakuuu wmarpuuHoro cuHte3a. ['enermueckas uHpopmanus u JIHK. Peanuzanus renernueckoit
uHpopmanuu B kieTke. ['eHetmueckuil ko u ero cpoiictBa. Tpanckpumnius — marpuuHblii cuHTe3 PHK.

Tpancnsuus — OuocuHTe3 Oenka. Drtambl TpaHchasuuu. KonupoBaHue amMuHOKHCIOT. Poibs pubGocom B
OuocuHTe3e Oenka.
Heknerounsle ¢opmbl xu3Hu — Bupycbl. Hcropus otkpeitus BupycoB (/. M. VBaHoBckuii).

OcoOeHHOCTH CTPOCHMS M KM3HEHHOTO IMKJIa BHpPYcoB. bakrepuodaru. bonesnu pacreHuil, >KMBOTHBIX U
YeJIOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc ummmynonedunmra uenoBeka (BUY) — Bo3Oynurtens CIIM/la.
OOpaTHas TpaHCKPUIIIMS, peBepTa3a U uHTerpasa. [lpodunaktiuka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuuer n cxemsbl: «Tunsl nutanusy, «Metaboauszm», «MUTOXOHAPHUS», « IHEPreTUYECKH 0OMEHY,
«Xnoportacty, «Potocunrtesy, «Crpoenue JIHK», «Ctpoenue u pyHkimmonupoBanue rena», « Cuares o6enkay,
«'enernueckuii konm», «Bupycwe», «bakrepmodarm», «Crtpoenne wu >xku3HeHHbIM 1wmka Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JTHK».



O6opynoBanue: wmonenu-anminkanuu «YaBoeane JHK wu Ttpanckpunmms», «buocuHTes Oenkay,
«Ctpoenue kinetkw», mozaens ctpykrypst JHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, WM >KU3HEHHBIN UK KieTku. MuTepdaza m muto3. Ilpomeccsl, mporekaromye B
untepdaze. Permmkanms — peakius marpuunoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Habop —
KapHOTHI. JIMTUIOMAHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAaOOpBI. XpoMaTHbl. LlUTOMOrHYEecKHe OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYATIbHOTO Pa3BUTUSI OPTaHU3MOB.

Henenne knetkn — muto3. Craagum mutosa. IIpouecchl, mpoucxoasiue Ha pa3HbIX CTAAHUSIX MHTO3a.
buonornueckuii cMbICa MUTO3A.

IIporpamMmmupyemas ru0esnb KIETKH — aloITo3.

@opMbI pa3MHOXKEHHsSI OPraHU3MOB: Oecrojoe M MojoBoe. Buubl 0ecronoro pasMHOXEHUS: IETICHHE
HAJBOE, I[IOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME, BEreTaTUBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHUE JIJIs CEJIEKIIMH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Metio3. Craguu Mmeiiosa. Ilponeccel, nmpoucxonsimue Ha cTaausx meios3a. [loBenenue xpomocom B
Mmeiioze. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

I'amerorenes — mporuecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [loOBBIE *kele3bl: CEMEHHUKU U
suaHuKU. OOpa3oBaHUE U PA3BUTUE MOJIOBBIX KIETOK — FaMeT (CIIepMaTo30u, SIMIEKIIETKA) — CIepMaTOreHe3 u
oBoreHe3. OcoOEHHOCTH CTPOSHHSI SULIEKIETOK U criepMaTo30u10B. OmiogoTBopenue. [laprenorenes.

WnnuBuayanbHoe pasBuTHe (OHTOreHes). OMOpHOHambHOE pa3BuTHE (3MOpHoreHe3). Tarbl
SMOpPUOHAIILHOTO Pa3BUTUSL Yy T[O3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHHE, TacTPYJSAIUs, OpraHOreHes.
[MocTaoMOpHrOHaIbHOE pa3BUTHE. THIBI OCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HENpsMoe (JIMYMHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuipr u cxembl: «DopMbl Pa3MHOKEHUSI OPraHU3MOBY, «JBOIHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3sMHOXKEHUE pacTeHU», «/leneHue kineTku Oaxrtepuit», «CTpoeHHE MOJOBBIX
KIIETOK», «CTpoeHnne xpomocoMbly, «Knetounbrit mukimy, «Pemmukanus JJHK», «Mutosy», «Meiosy, «I[Ipsmoe
U HENpsIMOe pa3BUTHE», «['ameTorenes y MIeKONMUTAIOMINX U YelI0BeKay, «OCHOBHBIE CTa/IUM OHTOTE€HE3a.

O6opynoBaHue: MHUKPOCKOM, MUKporpenapatsl «CrepMaTo3ouabl MIIEKOMUTAIONIEroy, «Slifexnerka
MieKonurawomero», «KapruokuHes B KiIeTKax KoOpellKa JIyKay, MarHUTHas MOJeNb-alIuiMKanus «Jlenenue
kieTku», moaens JTHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlaboparopHas pabora Ne 3. «HaOnromeHne MUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenaparax».

JlabopaTtopHas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. McTopus pazBuTus TeHETHKH. Ponb HUTONOTMH U SMOPHOJIOTHH B
CTAaHOBJICHUH T€HETUKH. BKiIaa poccuiickux M 3apyOeKHbIX YUEHBIX B Pa3BUTHE T€HETHUKU. METOIbI TeHETUKH
(TuOpUAOTOTUYECKHM, ITUTOTCHETUUECKUH, MOJIEKYJISIPHO-TeHETHYEeCKUi). OCHOBHBIE TEHETUUYECKHUE MOHSTHS.
['eneTnveckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEOBaHWs TPU3HAKOB, YycTaHOBIeHHble [. MenaeneM. MoHoruOpumaHOE
CKpelllMBaHHEe. 3aKOH €IWHO-00pa3usi THMOpHUIIOB MepBOro MmokojeHus. llpaBuno noMuHUpOBaHUSA. 3aKOH
pacierieHus Mpu3HakoB. ['nnoresa unctotsl rameT. [loHoOe U HemoIHOe TOMUHUPOBAHHE.

JluruOpuaHoe CKpenmBaHHe. 3aKOH HE3aBHCHMOTO HAcle[OBaHUs MpHU3HAKOB. lluTorenernyeckue
OCHOBBI JIUTHOPUIHOTO CKpEIIMBAaHMS. AHATU3UpYIOINlee CKpeluBaHue. VCcronb30BaHHE aHATH3UPYIOLIETO
CKpEIMBAHUS JUISl ONIPEICIIEHNs T€HOTUIIa OCOOU.

CueruienHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa mo CIeTUIGHHOMY HAacJI€IOBaHHUIO T€HOB.
Hapyuienue cuernieHus reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.



I'eneruka nmona. XpoMOCOMHOE OMpeiesIeHUE 1moJia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe
U TeTeporaMeTHble opraiu3msl. HacnenoBanue npru3HaKoB, CLEIVIEHHBIX € TIOJIOM.

N3meHunBoCcTh. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHas M HacleACTBeHHasd. Poab cpenpl B
HEHACJIEACTBEHHON M3MEHUMBOCTU. XapaKTEPUCTHKAa MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuannoHHbIN psif
U BapualMoHHasA kpuBasi. Hopma peaknuu npusHaka. KonndecTBeHHbIE U KAUECTBEHHbIE IPU3HAKU U UX HOpMa
peakmmu. CBoiicTBa MOAM(PHUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennasi, wiM TeHOTUIIMYECKas, M3MEHYMBOCTh. KoMOWMHATHBHAasT W3MEHYHMBOCTh. Meiio3 u
MIOJIOBOM MpoIlecC — OCHOBAa KOMOMHATUBHON M3MeHYHBOCTU. MyTannoHHasi u3MeH4nBocTh. Kitaccudukanus
MYTallUii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUYMHBI MyTanuil. MyTtareHuble (akTopbl. 3aKOH
TOMOJIOTHYECKHX PSAO0B B HaCJIeACTBEHHOU n3MeHunBocty H. . BaBuiosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUUBOCTb.

I'enetuka yenoseka. Kapuotun udenoBeka. OCHOBHBIE METO/IbI TE€HETHKU YEJIOBEKA: T'€HEATIOTMUECKUH,
OJIN3HEIOBBIM,  IIMTOTCHETUYECKHH,  OMOXMMHUYECKHH,  MOJICKYJsApHO-TeHeTHnueckuii.  CoBpeMeHHOe
OIIpe/ieJICHUE TEHOTUIA: IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomouisto [11[P-
aHanu3a. HacnencTBeHHble 3a0o0JieBaHMS YENOBEKa: TeHHbIE O0o0je3HH, OO0Je3HM C HACIEICTBEHHOU
MIPeIPacioIOKEeHHOCThI0, XPOMOCOMHBIE Oonie3Hu. Comaruueckue U reHepaTtuBHble MyTauuu. CTBOJOBBIE
kieTkd. [IpuHIMIBI 370pOBOro 00pasza >KW3HM, JUATHOCTHKHU, MPOPWIAKTHKUA U JICUYCHUS TEeHETUYECKUX
Oone3nell. MeIMKO-TeHEeTUYEeCKOe KOHCYJIBTHPOBaHUE. 3HAYCHNE MEIUIIMHCKON TeHETUKH B NIPEIOTBPALICHUN
W JICYCHUHU TeHETHYECKHX 3a00JIeBaHUI YelloBeKa.

JdeMmoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-Pecosckuii, H. 1.
Basuiios.

TaOmuupl 1 cxeMbl: «MOHOTHOPUIHOE CKpELIMBAaHUE U €ro IUTOINEHETHYECKas OCHOBa», «3aKOH
pacIleryieHusl 1 ero HUTOTeHEeTUYECKass OCHOBa», «3aKOH YHMCTOTHI TaMeT», «JlUruOpuaHOe CKpEeIIMBaHHEY,
«Iutonornueckre OCHOBBI TUTHOPUAHOTO CKpeuuBaHusmy, «Meiios3y, «B3anumoaeiicTBie anienbHbIX TeHOBY,
«l'eHeTnueckne KapThl pACTEHUW, JKUBOTHBIX M YeEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH
HACJIEIOBaHMsl, CLEIUIEHHOTO € MojJoM», «KapHOoTHIBl uYeloBeKa W JKUBOTHBIX», «BuIbI M3MEHUMBOCTHY,
«MomudukanonHas HM3MEHUYUBOCTHY», «HacnenmoBanme pesyc-akropa», «l'eHeTHka Tpymm KpOBH»,
«MyTalnoHHas: U3MEHYUBOCTbY.

Ob6opynoBaHue: MOAETH-aNIUIMKALUU «MOHOrHOpUIHOE CKpeluBaHue», «HemnonHoe 1OMUHUPOBaHHEY,
«JuruOpunnoe ckpemmuBanuey, «llepekpéct Xxpomocom», MHUKpPOCKON M MUKporpenapaT «/lpozoduna»
(HopMma, MyTauu (opMblI KPbLIILEB U OKPACKH Telia), repbapuii «I"opox moceBHOMW».

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JIaGoparopHas pabota Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPHUIHOTO M JUTHOPUIHOTO CKPELIMBAHUS
y 1p030(QHIIbI Ha TOTOBBIX MUKPOIIPETIapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yueHue MoOauUKATMOHHON W3MEHUYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOIN».

JlaboparopHas pabota Ne 7. « AHanu3 MyTanui y 1po30¢uisl Ha TOTOBBIX MUKpOIIpEnaparax.

[IpaxTuueckas padorta Ne 2. «CocTaBiieHHe U aHaJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HaykKa U IIpoLecc. 3apoKIACHHUE CEeNEeKIMUA U nomecTukanus. Yuenue H. M. Basunosa o
LEHTpaxX TMPOUCXOXKICHUS M MHOrooOpasusi KyJbTypHBIX pacTeHMH. LIeHTphl NpPOMCXOXIEHUS JOMAIIHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METO/bl CeNeKUUU. MaccoBbli M MHIMBUIYAIbHBIM OTOOpPHI B CEJIEKIIMM PACTEHUU U
KHUBOTHBIX. OIleHKa JKcTepbepa. bIM3KOpOJICTBEHHOE CKpeliMBaHUe — WHOpuauHr. Yucras nuHUS.
CkpemuBanue yiCThIX JuHUM. ['ereposuc, nnu rudpunxas cuna. HepoacTBeHHOE CKpeIMBaHue — ayTOPUIUHT.
Otnanénnas rulOpuamzanmst U e€ ycnexu. VICKycCTBEeHHBIH MyTareHe3 M IOJyYeHHUE IMOJIUIIIIOU/IOB.
JlocTuKeHUsl CeJIeKIUU pacTeHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MPOU3BOJACTBA. ['eHHas WMH)KeHepus. DTambl CO3JaHHUs PEeKOMOMHAHTHOU
JHK wu TpaHcreHHsix opraHu3zMoB. Kilerounas wunkeHepus. Knertounsle KynbTypbl. MHKpOKIOHAIBHOE



pasMHOKeHHE pacTteHud. KIloHMpOoBaHME BBICOKONPOMYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkonornyeckue u srudeckue npodneMsl. 'MO — reHeTnuecku MOAU(UITUPOBAHHbBIE OPTaHNU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnios, U. B. Muuypun, I'. /[. Kapneuenko, M. @. lBaHoOB.

Tabmuupel um cxemel: kapra «LIeHTpbl NPOUCXOXKIEHMS M MHOI000pa3usi KyJIbTYpHBIX DPAaCTEHHI»,
«[loponpl TOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «Otnanéunas rudpuausanus», «PadoTs
akagemuka M. @. HBanoBay, «llomumnonaus», «OOBeKTHl OnoTexHONOTUNY, «KIeTOYHBIE KYIbTYypHl U
KIIOHMpOBaHHue», « KOHCTpynpoBaHUe U EPEHOC FEHOB, XPOMOCOM.

OO6opynoBaHue: MyJSDKHM IUIOJOB U KOPHEIUIONOB IUKUX (DOPM M KyJIbTYpHBIX COPTOB PACTEHHH,
repOapuit «CeabCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PAdOThI:

Okckypeuss «OCHOBHBIE METOJIbl M JOCTHKEHMSI CEJICKIUN PACTEHUM M JKMBOTHBIX (HA CEJIEKLIMOHHYIO
CTaHLUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIM Y4YacTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopHuIo
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBosIroLMOHHAsA OHOJIOTHS.

[IpennoceiIKu BOSHUKHOBEHHSI SBOIIONIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOPHs B €€ MeCTO B OMOJIOTHH.
BnusiHue 3BOIIOIMOHHOM TEOpUU HA pa3BUTHE OMOJIOTUH U APYTHX HAYyK.

CeugnerenbctBa 3BodronuM. IlaseoHTONMOrMUECKUE: IOCIEAOBATENbHOCTh IOSBICHUS BUAOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, Nepexo/Hble (opMbl. buoreorpaduueckue: cxoacTBo U paznuuyue (ayH U
(hJI0p MaTEepUKOB ¥ OCTPOBOB.

DOMOpHOJIOrMUYECKUE: CXOACTBAa M Pa3IMyMs SMOPHOHOB Pa3HbIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMMYECKHE: TOMOJIOTHYHbIC, AaHAJIOIMYHble, pPYyAUMEHTApHbIC OpraHbl, aTaBU3Mbl. MOJEKYJISPHO-
OMOXMMHUYECKHE: CXOJACTBO MEXaHM3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTell y Bcex
OpPraHHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. IIpeanochuiku BO3HMKHOBEHUS JapBUHU3MA. J[BHXKYyIME CHJIBI
HBOJIIOIMH BUJOB 0 JlapBUHY (M30BITOUHOE pa3sMHOXKEHUE MPU OIPaHUUEHHOCTH PECYpPCOB, HEOIpeaenEéHHAs
M3MEHYMBOCTb, 60pb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontornus. [lonmynsnus kak eIuHUIA BU1a U 3BOJIOLUY.

JBxyuue cuibl (pakTopbl) SBOJIIOLKMN BUAOB B MpHUpoJe. MyTallMOHHBINA Mpoliecc U KOMOWHATUBHAs
M3MEHYMBOCTb. [lomynsioHHbIe BOIHBI U Apeiid reHoB. M30amus 1 MUrpanus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3BooLnn. OpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTat 3BoJitouuu. [Iprumepsl npucnocodaeHuil y opraHu3MoB.
Apomopdo3bl U HANO-aJaNTAIHH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHblE (GOpMBI BUA000pa3oBaHMs: reorpaduyeckoe,
9KOJIOTMYECKOE.

MaxkpoaBomtonusi. @opMbl 3BOJIOLMU: (UIETUYECKAs,, JUBEPreHTHasi, KOHBEPreHTHas, MapajulesbHasl.
HeoOpaTMOCTb 3BOJTIOIUH.

[IpoucxoxaeHne OT HECHEUMAIM3UPOBAHHBIX IpeakoB. llporpeccupyromas — crnenuanau3anus.
AnlanTuBHAs paauanus.

JdemoHcTpaumnu:

IToprpersr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Cesepuios.

Tabmuis! u cxeMbl: «Pa3BuTHE OpraHU4YecKoro Mupa Ha 3emie», «3apo/IbIIu MTO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukc», «Dopmbl 60prOBI 3a cymiecTBOBaHUE», «EcTrecTBeHHBIM 0TOOP», «MHOroo0pa3ue copToB
pacrenuit», «MHoroobpasue mOpoA KHUBOTHBIX», «llomymsimum», «MyTalMOHHAs WU3MEHYUBOCTHY,
«Apomopdo3s», «Mnnoananramumn», «O0mas nereHepanus», «JBrxymme cuisl sBoonun», «Kapra-cxema



MapmipyTta mytemectBust U. Jlapsunray, «boprba 3a cymectBoBanue», «IIpucnoco0ieHHOCTh OpraHU3MOBY,
«["eorpaduueckoe Bun00o0pa3oBaHue», « IKOIOTUIECKOE BHI000PA30BAHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3jIMYHBIMH THIIAMH OKpPAcKH, HAOOp IUIONOB M CEMSH,
koutekuust «l[Ipumepsl 3alIUTHBIX MPHUCIOCOONEHUNH Yy JKUBOTHBIX», MoOJAeNb «OCHOBHBIE HAaINpaBICHUS
ABOJIIOLIMNY, 00bEMHAA MOieTh «CTPOEHHE FOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KouleKuus «DOpMBI COXPAHHOCTH HCKOMAEMBIX >KUBOTHBIX U
pacteHui», mMonenb anmumkanusa «llepekpéct xpomocom», BilaxkHbIE mpenaparbl «Pa3Burhe HacekoMoro»,
«Pa3BuTHe nArymkmn», Mukpomnpenapat «Jlpozoduia» (HopMma, MmyTanuu GopMbl KPbUIBEB U OKPACKH TETA).

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO».

JlaboparopHast padora Ne 2. «Onucanwe MTPUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO
XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayuHble NPEICTABICHUS O 3apOKICHUM >KM3HM. HaydHble rmmore3bl BOSHUKHOBEHHMS XU3HU Ha
3emsie: abuoreHe3 W MaHCIEpMHsL. XUMUYECKas SBONIONUSA. AOHOTCHHBIH CHHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHWYECKHX. OKCIEPUMEHTAJIbHOE NOATBEPKIACHUE XUMHUYECKON »HBomouuu. HavanbHbele 3Tamnsl
6uonorunueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE
npoTokieTku. [lepBrie KieTKU U uX 3BoJoLKA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButue xu3um Ha 3emiie 1o spam u nepuonam. Karapxeit. Apxeiickas W TpOTEpPO30MCKas HPBHI.
[laneosoiickas »9pa ©u €€ TMepUOAbl: KEMOpPUHCKHUNA, OPJOBUKCKUN, CHIYPUUCKHH, JEBOHCKHM,
KaMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiumaTa U reoJIOTMuecKuX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU PACTUTEIBHOTO U
XKHUBOTHOTO MUpa. ApoMopho3bl y pacTeHUI U KUBOTHBIX. [losiBIeHHe, paciiBET ¥ BHIMUPAHHUE TPYII >KUBBIX
OpraHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak OTpakeHue 3BOMIONUH. OCHOBHBIE CHUCTEMAaTHMYECKHE TIPYMIIbI
OpPraHHU3MOB.

OBonronus 4eaoBeKka. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTHe MpEeICTaBICHUN O IPOUCXO0XKIEHUH YEI0BEKa.
Metoapl u3yueHus aHTponoreHesa. CXOACTBa M pa3iuuMsl 4elIOBEKa M JKMBOTHBIX. CHCTEMAaTHUYECKOE
MI0JIO’KEHUE YEJIOBEKa.

JBuxymiue cuibl (paktopbl) aHTpororeHesa. HacnencrBeHHas N3MEHYMBOCTD M €CTECTBEHHBINH OTOOP.
OOuiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIHM TPyAa, MBIIIJICHUE, pEUb.

OCHOBHBIE CTaZIUM W BETBU DHBOJIIOIMM YEJIOBEKA: AaBCTPAJIONUTEKH, YenoBek ymenbid, Yenosek
npsaMoxoamui, YenoBek HeaHaepTanbCKuid, UenoBexk pa3ymHblil. HaxolIku HMCKOmaembIX OCTAaTKOB, BpeMs
CYIIIECTBOBAaHMS, 00JIaCTh PACIIPOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckue pacsl. OCHOBHBIE OOJbIINE pachl: eBpoleouHas (eBpa3uiickasi), Herpo-aBCTPaIOHIHAs
(9KBaTOpHANIbHAs), MOHIOJOUAHAs (a3MaTCKO-aMepUKaHCcKas). UepTbl MPUCHIOCOOIEHHOCTH IpeicTaBUTENeH
YeJI0BEYECKHUX pac K yCIOBUSAM cyliecTBoBaHus. EquHCcTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBus.

Tabmuuer u cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cHCTeMbl», «Pa3BUTHE OPraHMYECKOro MHPay,
«PacturenbHass kietka», «OKuBoTHas kietka», «llpokapumornueckas kietka», «CoBpeMeHHas cHCTeMa
OpPraHUYEeCcKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YE€PT CTPOCHUS YeJIOBEKa U YeJI0BEKOOOPa3HbIX 00€3bsH,
«OCHOBHBIE Me€CTa MaJECOHTOJIOIMUECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKa», «/IpeBHelmne 1oan»,
«/IpeBnue moan», «IlepBble COBpeMEHHBIE 0N, «HerloBeuecKre pacsl».

Ob6opynoBanne: Mymspku «lIpoucxoxkaeHue dyenoBeka» (OFOCTBI aBCTpPAJIONUTEKA, MHUTEKAHTPOIIA,
HeaHJepTaiblla, KPOMAaHbOHLA), CIENKU WM H300pakeHHs KaMEHHBIX OpPYAHIl MepBOOBITHOIO 4YeloBeKa
(xkaMHU-YOMIEepsl, pyOMia, ckpeOia), reoXpoHOJIOTHYecKas Tabuuina, Koyiekius «PopMbl COXPaHHOCTH
HCKOIIAEMBIX KUBOTHBIX M PACTCHUI».



JlabopaTopHble U NpaKTH4YecKue padoThbi:

[Tpaktuyeckas padora Ne 1. «M3ydyeHue uCKOmaeMbIX OCTaTKOB PACTECHHUH U JKUBOTHBIX B KOJUICKLIUSX).

DKCKypcHsi «DBOJIIOIMSI OPraHMYECKOro MHUpa Ha 3emMyie» (B €CTECTBEHHO-HAYyUYHbIA WM KpaeBeIueCKHUil
My3ei).

Tema 3. Opranusmbl 4 OKpY Kalolias cpejaa.

OKojorusi Kak Hayka. 3ajadyd M pas3zeibl SKOJIOIMM. MeTonbl 3KOJIOTMYECKUX MCCIEA0BAHUM.
DKOJI0rM4e€CKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPraHU3MEHHAsI.

Okonoruueckue ¢akrtopbl. Knaccudukanus sxonorndeckux (akTopoB: aOMOTHUYECKHE, OMOTHYECKHE U
aHTpoIoreHHsle. JlelicTBUE SKOIOTUYECKHX (PaKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (aKkTOphl: CBET, TeMmmepaTrypa, BiaxHocTb. dotonepuogusm. Ilpucnocobienus
OpPraHM3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckue puTMeal.

buortnueckue pakropsl. Buabl 6noTnyeckux B3auMoAeHCTBUN: KOHKYPEHIIHS, XUIITHUYECTBO, CUMONO03 U
ero ¢opmbl. Ilapasutusm, Koomepauusi, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHEe OMOTHUYECKMX B3aMMOJACHUCTBHI JJIsl CYIIECTBOBAaHHMS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU momyssiiuu. OCHOBHBIE TOKAa3aTeNd MOMYJSIUN: YHUCICHHOCTD,
IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpanus. J[MHaMUKa YUCJIEHHOCTH MONYJSLIUU U €€
peryJsiusi.

JdeMmoHcTpanum:

[Moptpetsr: A. I'ymGonbar, K. @. Pynwe, 3. ['ekkens.

Tabmuupr u  cxemsl: kapra «lIpupomnbsie 30HbI 3emin», «Cpenbl OOUTaHUS OPIraHHU3MOBY,
«Doronepuogmsm», «llomymsmum», «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH TMOMYJSIIUK  HH(Y30pUH-
Tydenbkuy, «luiesbie nenm.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH pacTEHUI U3 Pa3HBIX MECT OOUTAHHUSI.

JIaGoparopnas padota Ne 4. «BnusiHuEe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[IpaxTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYJISILIUM pa3HbIX BUJOB PACTEHUI».

Tema 4. CooOmecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

CoobmiecTBo  opraHu3mMoB — OuoneHo3. CTpykTypel OuolleHO3a: BHUAOBas, NPOCTPAHCTBEHHAs,
Tpouueckas (nuiesas). Buasi-goMuHanThl. CBsI3u B OMOLIEHO3E.

Dxonoruueckue cucteMbl (3kocuctemsl). [lonarue o6 skocucreme u O6moreoreHo3e. OyHKIIMOHATBHBIC
KOMITOHEHTBI KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEHIECTB U NOTOK PHEPTUH B
skocucteme. Tpoduueckue (nmuieBble) ypoBHU 3KocucTeMsbl. [Tumessle nenu u cetu. OCHOBHBIE TIOKA3aTeNn
9KOCUCTEMBI: OMOMacca, MPOAYKIMs. DKOJIOTMYECKHe MUpaMHbl: MPOAYKIMHM, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa DKOCUCTEM: YCTOMUUBOCTD, CAMOPETYJIALNS, pa3BuTue. Cykieccus.

IIpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO WM HIMPOKOJIMCTBEHHOTO
jeca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBL. ATrpO3KOCUCTEMBI. Y pOo3KkocucTeMbl. buonornyeckoe 1 X03siiiCTBEHHOE
3HaYEHHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHne OHOJIOTMYECKOTO pa3HOoO0Opasus
Ha 3eMIie.

VYuenue B. 1. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. JKuBoe BemecTso 1
ero pyukuu. OcoberHoctr ouochepsl Kak T100aTbHON SKOCUCTEMBI. JIMHAMUYecKOe paBHOBECHE U 0OpaTHAs
CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB M OHMOTr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriepona, a3ora). 30HAIBHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBo B Oumocdepe 3emnn. AHTpoONOreHHbIE U3MeHeHUs B Ouocdepe. [nobanbHbIE
HKOJIOTHYECKUE TPOOITEMBI.



CocyecTBoBaHue Npupoabl U yenoseuecTBa. CoxpaneHne OMopazHOOOpa3Hsl Kak OCHOBA yCTOMUMBOCTH
o6uocdepsl. OCHOBA pallMOHATFHOTO YIPABJICHUS IPUPOTHBIMU PECYpCaMU M X UCHOJIb30BaHuE. JloCTHKEHUsS
OMOJIOTUHU U OXpaHa TPUPOJIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnanackuii.

Tabmuuer u cxemsl: «Ilumessie nenuy, «buorenos: cocraB u cTpykrypa», «IIpupoausie coobmecTBay,
«Uenu nuranus», « JKonorndeckas nupamuaa», «buochepa u denoBex», « IKocHCTEMA MIHPOKOIHUCTBEHHOTO
neca», «JKocucTeMa XBOHHOro jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHble aHTPOIIOreHHbIE
BO3JCHUCTBUS Ha NMpUPOLY», «BakHellne MCTOYHUKU 3arps3HEHUs] BO3JyXa M IPYHTOBBIX BoI», «IlouBa —
Ba)XHEHUIIass cocTaBisitomas onocdepr», «PakTopsl Aerpagannu mousy, «llapHukoBsiit a3pdex», «PakTopbl
pPalMOaKTUBHOTO 3arpsisHeHHus Ouocdepb», «O0mas crpykrypa o6uocdepsr», «PacmpocTpaHeHue >XU3HU B
ounocdepe», «O30HOBBIM dKkpaH Ouochepn», «Kpyropopor yriepoaa B Ouochepe», «KpyroBopor azora B
IPUPOJE».

ObopynoBanue:  Moaenb-ammuMkanus  «Tunnyaele  OWomeHO3bl», TepOapuil  «PacTturenbHbie
cooOmiecTBay, Komiekiun «buomenos», «Bpeautenn BaKHEHIINX CEIbCKOXO3SWCTBEHHBIX KYIBTYp»,
repbapuy M KOJJIEKIMM PACTEHUN M >KMBOTHBIX, IPUHAJICKALIME K Pa3HbIM 3KOJIOTMYECKUM TpyIIaM OJJHOTO
Buza, Kpacnas kaura Poccuiickoit deneparuu, n300pakeHUs: OXpaHsAEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

IDTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA IIPOI'PAMMELI 110 BUOJIOTHUM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3ysibTaTaM OCBOEHHsI OOydYaroLIMMMCS
[IporpamMMm cpeaHero o0mero o0pa3oBaHus: JIHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pE€3yJbTaTOB OCBOEHHUsA NpeaMera «buosiorus» BbIACIEHBI CIEAYHOUINe
COCTABJISIFOIIME: OCO3HAHHE OOYYaAIOIMUMHCS POCCHICKON TPa)XTAHCKONM HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH WU CaMOOTPEEICHUI0, HAJIMYMEe MOTHUBAMM K OOYYEHHUIO OWOJIOTHH,
[[eJICHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIACHM IUYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPATUIUI pa3BUTHUSA OMOJOTUYECKOTO 3HAHHUSA, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBATLCS B cBoOen ACATCIBHOCTH LHCHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAaMH, INMPHUCYIIHUMU CUCTEMC
OMOJIOTUUECKOTO0 00pa30BaHUs, HAJIMUME HKOJIOTHYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH CTaBHTh L€ H
CTPOUTH JKU3HCHHBIC IIJIaHBI.

JInduHOCTHBIE pPE3yNbTaThl OCBOCHHUA mpeamera «buonorus» mgocTUraroTcss B €QMHCTBE Y4YeOHOU U
BOCIIUTATEIbHON JNEATEIbHOCTU B COOTBETCTBUU C TPAJULUHUOHHBIMU POCCUHUCKHUMHU COLMOKYJIBTYPHBIMH,
HCTOPUYUCCKMMU U AYXOBHO-HPABCTBCHHLIMU LECHHOCTAMMU, IMPUHATBIMU B O6HI€CTB€ IpaBujiaMM U HOpMaMH
MOBEJICHUST U CIIOCOOCTBYIOT TMpOIECCAaM CaMOIIO3HAHMUS, CAMOBOCIIUTAHUS W CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH NO3ULMUU JMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY MU MPaBONOPANKY, YEJIOBEKY Tpylaa U
CTaplieMy TOKOJCHHIO, B3aUMHOTO YyBaKEHHUs, OEpPEeKHOTO OTHONIEHUS K KYyJIbTypHOMY HACIEAUIO |
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, MpUpoIe U OKPYKAIOIIEeH cpee.

JInyHOCTHERIE PE3YIBbTATEI OCBOCHUA yqe6H0ro mnpeameTa «buonorusa» AOJDKHBI OTpaXaTb T'OTOBHOCThL U
CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTHUYHOCTH,
CUCTEeMON IIEHHOCTHBIX  OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX  YyOEXKJECHUN, COOTBETCTBYIOIINX
TPAaAUIIUOHHBIM LECHHOCTAM pOCCI/II\/’ICKOFO O6HIGCTBa, paCiupCHUC )KU3HCHHOI'O OIIbITA U OIIbITa ACATCIBHOCTHU
B IIponecce peaindallii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCIIMTATEIILHOU JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKAAHCKON MO3UIMU OOYYAIONIErocss KaKk aKTHMBHOTO M OTBETCTBEHHOTO YJIeHA

POCCHIICKOTO 00111eCTBA;



OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIHHOCTH TPU CO3MAHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIHHBIX 3a/1a4, BHIOJIHEHUN OMOJIOTHUECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH OTpEAENATh COOCTBEHHYIO MO3MUIIMIO MO0 OTHOLICHHUIO K SIBJIEHUSM COBPEMEHHOU >KM3HHU U
OOBACHATH €€;

YMEHUE YUWUTHIBATh B CBOUX JCUCTBUSAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O B3aUMOJCUCTBUS JIIOACH C
pa3HBIMH YOCSKICHUSAMU, KYJIbTYPHBIMU IIEHHOCTSMHU M COIUAIBHBIM TTOJI0OXKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4EOHBIX, [MO3HABATEIbHBIX U
UCCIIEIOBATENBCKUX 3a/a4, YBaXXUTEIHHOTO OTHOILIEHUS K MHEHUIO OMIMOHEHTOB IPH 00CYXIEHUU CIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(OPMUPOBAHHOCTh POCCHUICKOM TpakJaHCKON WACHTUYHOCTH, NATPUOTH3MA, YBAKEHUS K CBOEMY
HapOy, YyBCTBA OTBETCTBEHHOCTH Iiepe] PoanHONM, ropocTyu 3a CBOM Kpai, cBOKO PoauHy, CBOW S3BIK U
KYJIbTYPY, IPOILLJIOE U HACTOSAIIEE MHOTOHALIMOHAJIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IMPUPOAHOMY HACJIECIHUI0 U NAaMATHUKAM IPUPOABI, NOCTHXEHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIEHUBATh BKJIAJ] POCCHMCKUX YYEHBIX B CTAHOBIICHUE W PA3BUTHE OMOJOTUU, TOHUMAHUS
3Ha4YeHMsI OMOJIOTUHU B TTIO3HAHUM 3aKOHOB TIPUPOJIBI, B ’KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOexaEHHOCTb, TOTOBHOCTh K CiIyXeHHI0 U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIOCOOHOCTH OLIEHHMBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTENSM, CO3/IaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSITHS
LIEHHOCTEN CeMENHOM )KU3HU B COOTBETCTBUHU C TPAAULIMAMU Hapo0oB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasi SCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS dKUBOK MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B pPa3HbIX BHJAAX MCKYCCTBA, CTPEMJIEHHE NPOSBISITH KadyecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnUTaHUsI, (OPMUPOBAHHUS KYJIbTYPbI 310POBbSI M JIMOIMOHAIBLHOIO
Os1aromosty4ms:

MOHUMAaHUE W peaju3alus 3JI0pOBOT0 U 0€30MacHOro odpasa >KM3HM (30pOBOE MHUTAHHE, COONIOICHUE
TUTHCHUYECKUX TPAaBWJ M HOPM, COATAaHCHUPOBAHHBIA PEKHUM 3aHSATUH M OTAbIXa, pEryjsipHas ¢uznueckas
aKTUBHOCTbH), OE€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE [EHHOCTH TPaBUJ WHAWBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOTO TOBEICHUS B
CUTYAIUIX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TMOCJICACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHHS ajaKOrojis, HApPKOTHUKOB,
KypeHUs1);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYy, OCO3HaHHE IICHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOM JIEATEITLHOCTH TEXHOJIOTHUECKOW M COIMATBLHON HAIIPaBICHHOCTH, CTIOCOOHOCTH
WHULIMUPOBATH, IUTAHUPOBATH U CAMOCTOSITENIBHO BBITIOJIHATh TaKYIO J€ATEIbHOCTh;



WHTEpeC K pa3audHbIM chepaM TpodecCHOHAIBHONW IeATEIbHOCTH, YMEHHE COBEpPINATh OCO3HAHHBIN
BBIOOD Oymymie mpodeccuu 1 pean30BbIBaTH COOCTBEHHBIC )KH3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

AKOJIOTUYECKH IIeJIeCO00pa3HOE OTHOIICHUE K MPHUPOJAEC KaK HMCTOYHHMKY KHU3HHM Ha 3emiie, OCHOBE €€
CYILIECTBOBAHUS;

TIOBBIIIEHUE YPOBHS HKOJIOTHYECKON KyJIbTYphl: HMpUOOpETEHHE ONbiTa IUIAHUPOBAHUS IOCTYNKOB WU
OIICHKH WX BO3MOXHBIX TTOCIICJICTBUM JIJIsl OKPY KAIOIIEH CPEIbI;

OCO3HaHUE TJI00AIBHOTO XapaKTepa KOJOTHUECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIOCOOHOCTH MCIOJIB30BaTh MpUoOpeTaeMble MPU U3YUCHUU OMOJIOTHH 3HAHUS U YMEHUS MPH PELICHUN
mpo0JieM, CBS3aHHBIX C PAIIMOHATBHBIM IPUPOIONOIH30BAHIEM (COOIOICHUE MPABUII MTOBEJCHHS B MIPUPO/IE,
HaIlpaBJICHHBIX Ha COXpaHEHHUE PAaBHOBECHS B 3KOCHCTEMaX, OXpaHy BUIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATHE JCUCTBUH, MPUHOCAIIMX BpEeA OKPYKAIOIICH MPUPOIHON cpeae, yMEHHue
HpOFHO3I/IpOBaTB He6nar OHpI/IHTHBIG SKOJIOTHUYCCKUEC ITOCJICACTBUA HpeI[HpI/IHI/IMaeMBIX I[ef/'ICTBI/Iﬁ 158
MpeA0TBpaIIATh UX;

HaJU4Me PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, JKOJOTHYECKON KYJIbTYpPBI, OMBITA JEATCILHOCTH
HKOJIOTMUECKON HamlpaBlIeHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B MO3HABATENbHON, KOMMYHUKAaTUBHON H
COIII/IEL]IBHOI71 HpaKTI/IKe, TOTOBHOCTH K yLIaCTI/IIO B HpaKTH‘IeCKOI;'I ACATCIIBHOCTHU 3KOJIOFPI'—I€CKOI>1
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIICCTBCHHO! MPAKTUKKH, OCHOBAHHOTO HA JIMAJIOTE KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
IIOJINKYJIETYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATENBCKOM KYJNbTYpbl KaK CpEICTBAa B3aMMOJICHCTBHUS MEXIY
JIIOJIBMH U TIO3HAHKS MHUDA;

MOHUMaHKUEe creluuKU OMOJOTUU KaK HAyKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUU PALMOHATIBLHOTO
HAyYHOTO MBINUICHHSI, CO3JIaHWW IIEJIOCTHOTO IMPEJICTaBICHUS 00 OKpYKAIIIEeM MHpPE KaK O CIUHCTBE
HpI/IpOIII)I, YCJIOBCKA U O6HIGCTBa, B ITIO3HAHHUHN HpI/IpOI[HBIX 3aKOHOM€pHOCT€I7I 158 peHIGHI/II/I HpO6JICM COXpaHeHI/Iﬂ
MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTHH JJIi COBPEMEHHOMN IMBHIIM3AIMU: 00ECIIeUeHNsI HOBOTO YPOBHS
pa3BUTHS MEIULMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PECYPCHbIE MPOOIEMBI
pa3BI/ITI/I$I YeJIOBCUECTBA, ITOHMCKaA HYTCI\/’I BbIXOJa U3 I‘J'I06aJ'II)HBIX 3KOJIOTHUYCCKUX np06neM nu 06GCHG‘-IGHI/I$[
nepexoja K YCTOWYMBOMY pa3BUTUIO, pPAlMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJHBIX PpECypcoB U
(hOpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OWOJIOTMYECKUX 3HAHMW B IIENIAX IOBBIIIEHUS OOIIEH KyJIbTYpBI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIMOHAJIBHOM I'PaMOTHOCTH OOYyYarolIuxcs,
dbopMupyeMoii pu U3yueHUu OUOIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
HUCIIOJIB30BATh HOJ'Iy‘-IaeMI)IC 3HAHUA JId aHaJIu3a Hu 06’B$[CH€HI/I$I 5[BJ'I€HPII7[ Oprnca}omero ana 158
HpOHCXO}IfIHII/IX B HEM I/I3MGHGHI/II71, YMCHI/IC aciaTrb 06OCHOBaHHI>Ie 3aKJIFOYCHHUA HAa OCHOBEC HayLIHI)IX (1)aKTOB nu
MMEIOIIMNXCS TAHHBIX C LEJbI0 MOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIHHO HCIOJIb30BaTh OHONIOTUYECKUE 3HAHHS JUIS pelIeHUsT mpodieM B
peaHBHBIX JKN3HCHHBIX CI/ITyaHI/ISIX;

OCO3HAHHUC IIECHHOCTHU HaquOfI ACATCIIbHOCTH, TOTOBHOCTH OCYIIIeCTBJ'ISITI) HpOCKTHYIO nu
HCCIIEA0BATENbCKYIO ACSTENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO U CamMO0Opa30BaHUIO, K AaKTHBHOMY
Honyqumo HOBBIX 3H3HI/II71 110 6I/IOJ'IOFI/II/I B COOTBETCTBHUH C ) KN3HCHHBIMHA HOTpe6HOCT$IMH.

METAINIPEAMETHBIE PE3YJIbTATHI



MeTtanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» BKIIIOYAIOT: 3HAYUMBbIE IS
(GhOpMUPOBaHHUS MHUPOBO33PEHHUS OOYUYAIONINXCA MEKIUCIHUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIeHayYHbIC
MOHATHSI, OTPAKAIONIUE IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpIHs, SIBICHHE, MPOLECC, cUcTeMa, Hay4yHbId (akT,
MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIeI0BaHUE, HA0II0IeHNE, U3MEPEHUE, IKCIIEPUMEHT
U JpPYyTUX), yYHUBEpPCAIbHBbIC Y4YeOHBIC EHCTBUS (TMO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue (GopMupoBaHHE  (PYHKIIMOHATBHOW TPAaMOTHOCTH H  COIUAIBHONH  KOMIICTCHIIUU
oOydarolmuxcsi,  CHOCOOHOCTh  OOydalolUXCsl ~ HCIOJIb30BaThb ~ OCBOCHHBIE  MEXIUCLMILTUHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHHUBEpcajbHble YydeOHbIE [EHCTBUS B IO3HABATEIBLHOM M COIMAIBHOI
MIPAKTHKE.

MeTtanpeaMeTHble Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHEr0o o0mero oOpa3oBaHUS JOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTYaITU3UPOBATh MTPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a, CPAaBHEHUS,
kinaccudukanuu, 0000IIeHuUs), paCKpPhIBaTh CMBICT OHOJOTHYECKHX TMOHSATUH (BBIICISATh MX XapaKTepHBIE
MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATHSIMHU );

OTIPECIIATh IICNIM JICATEIHHOCTH, 3a/JaBas MapaMeTpbl U KPHUTCPUH WX JIOCTHXKECHHUS, COOTHOCHTH
PE3YNIbTAThI JEATEIBHOCTH C TOCTABICHHBIMU LIEIISIMH;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE pAcCyXICHUs (MHIyKTHUBHBIC, JEAYKTHBHBIC, [0 AaHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH U ITPOTUBOPEUYHS B pACCMATPUBACMBIX SBIICHUSAX, (DOPMYITHPOBATH BBIBOBI U 3aKITIOUCHHS;

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA JIJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH B
M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaK)Ke MPOTUBOPEUMN PAa3HOTO PO/A, BBIABICHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabareiBaTh IUIAH pPEIICHUS TNPOOJIEeMbI C YYETOM aHalu3a WMCIONIMXCS MATePUAIBHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JI€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YyJIbTATOB IEJISIM, OIICHUBATh PUCKU
MOCIIEACTBHI JIeATETHHOCTH;

KOOPJIUHHUPOBATh U BHITIOJIHATH Pa0OTy B YCIIOBUSX PEaTbHOTO, BUPTYaAIHbHOTO W KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIEI0BATEILCKHE 1eHCTBHS:

BJIQJICTh HABBIKAMH Y4YCOHO-MCCIICAOBATEIHCKONM M MPOSKTHOM JESITeTbHOCTH, HABBIKAMHU pa3peiieHUs
mpo0JieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIPHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUICCKUX
3a/1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS,

WCIONIb30BaTh Pa3NUYHbIE BUJBI JACSITEIBHOCTU MO TMOJTYYSHHIO HOBOTO 3HAHUS, €r0 MHTEpIpETalluH,
PeoOpa30BaHUIO ¥ IPUMEHEHHUIO B YUCOHBIX CUTYAIUSAX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITMATBHBIX
MIPOEKTOB;

(hopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH, KIFOUEBBIMU TOHATUAMU U
METOJIaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/la4yll B 0OOpPA30BaTEIIBHON JCATEIBHOCTH W JKH3HCHHBIX
CUTYaITUSX;

BBISIBJISITh TIPUUMHHO-CIICACTBEHHBIE CBS3M W aKTyalIM3UPOBaTh 3a/ady, BBIABUTATH TUIOTE3y €&
pellIeHus, HaXOAUTh apryMEHTHI [Tl I0Ka3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3WPOBATh TOJNYYCHHBIC B XOJIe PEIICHUS 3aJadd Pe3yJIbTaThl, KPUTUYCCKU OIICHHBATh WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,



OCYIIECTBJISITh  IEJICHANIPABJICHHBII TOWUCK TIepeHoca CpeIcTB W CIOCOO0OB  NIEHCTBUSA B
podecCHOHATEHYO CPeay;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, PEAJiaraTb OPUTHHAIbHbBIE TIOJXO/Ibl U PEIIEHUs, CTABUTh IPOOJIEMBI U 331a4H,
JOIyCKAIOIIUE aJTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ nungopmanmeii:

OpUEHTHPOBATLCS B PAa3IMYHBIX HCTOYHUKAX HHPopManuu (TeKCTe Y4eOHOTO MOCOoOUs, HAy4HO-
MOMYJISIPHON JUTEepaType, OMOJOTHYECKHX CIIOBapsSX M CHPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3aX HaHHBIX, B
WuTepHere), aHaIM3UpOBaTh HH(POPMAIUIO pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHUS, KPUTHUECKU OLEHUBATD
e€ J0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynUpoBaTh 3aMpochl U MPUMEHITh Pa3IUYHbIE METOJBI MPHU MOUCKE U OTOOpEe OMOIOTHYECKOM
nH(popManny, HeOOXOAUMOM /IJIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuodperaTh OTIBIT UCIIOJIb30BaHUS MH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILICHCTBOBATh KYJIbTYpPY aKTHUBHOTO MCIIOIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMY MPEACTaBICHUS OHOJOTUYECKOW HHPOpMAINH
(cxembl, TpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYToe);

WCIIOIb30BaTh HAYYHBIH SI3bIK B KAa4yeCTBE CPENCTBA MpHU padore ¢ OUoIormyecKkod HHGPOpMALMEH:
NPUMEHATh XHUMHYECKHe, (U3NYEeCKHe M MaTeMaTHYeCKHe 3HAaKH W CHMBOJBI, (opMyibl, abOpeBHarypy,
HOMEHKJIATypY, UCIIOIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BIIQJIETh HAaBBIKAMHM pACO3HAaBaHHWS U 3alMThl HMHpOpManuu, HHPOPMAIMOHHON OE30MacHOCTH
JMYHOCTH.

ORyajieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) odmenne:

OCYIIECTBISITh KOMMYHHKAIIUU BO BCeX cepax KM3HU, aKTUBHO YYacTBOBAThH B IUAJIOTE WJIM JIUCKYCCHH
Mo cymiecTBy o0OcykaaeMoil Tembl (YMEHHE 3aJaBaTh BOMIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPE/IaraeMoi 3a7auil, YYUThIBATh MHTEPECHI M COTIIACOBAHHOCTH MO3UIMNA JPYTUX YYaCTHHKOB
JMajiora Wik JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHHS, TMOHMMATh 3HAYEHHE COLMUATBHBIX 3HAKOB,
MPEINOCHIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYaIlui, YMETh CMSTYaTh KOH(JIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS W B3aWMOJICHCTBHSA, TOHUMATh HAMEPEHUS IPYTUX JIFOJCH,
MPOSIBIISITh  YBAXHUTEIBHOE OTHOIIEHHE K COOECETHWKY M B KOPpPEKTHOH (opme (opMynnpoBaTh CBOH
BO3PaXKECHUS,

Pa3BEPHYTO M IOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MMOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIUBUAYAIBHOHW paOOThI TPHU pPEIICHUH
OMOJIOTHYeCKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHSI TPYIIOBLIX (JOPM B3aMMOACHCTBUS
MIpH pelIeHUH yueOHOU 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)X/IOTO WIeHA KOJUIEKTHBA;

MPUHUMATH 1€ COBMECTHOU [eATeIhbHOCTH, OPTaHMU30BHIBATH U KOOPAMHHUPOBATH NEUCTBUS MO €&
JOCTUKEHHIO: COCTaBIATh IUIAH JEHCTBUM, paclpeleNaTh polid ¢ y4éTOM MHEHUW y4acTHUKOB, OOCYXKIAaTh
pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAaueCTBO CBOETO BKJIAJa W KaXIOTO YYacTHHKAa KOMaHABI B OOIIMH pe3yibTaT II0
pa3paboTaHHBIM KPUTEPHUSIM;

mpenajgaratb HOBBIE MPOEKTHI, OIEHUBATh UACH C MO3WIMU HOBHU3HBI, OPUTHHAIBLHOCTH, MPAKTUYECKOU
3HAaYMMOCTH;

OCYIIECTBIISITH IIO3UTHBHOE CTPATETMYECKOE TIOBEJICHHUE B PA3TIMUHBIX CUTYAIUSIX, IPOSIBIATH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBi1aieHne YHHMBEPCAJIBLHBIMH PeryJ/isiTAHBHBIMU /1€ CTBUAMM:



1) camoopraHu3anus:

MCIOJIb30BaTh OMOJOTUYECKIE 3HAHMUSI JIJISl BBISIBIICHUS TIPOOJIEM U MIX PEIICHUS B )KMU3HEHHBIX M YIEOHBIX
CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMI LIENEBbIE M CMBICIOBbIE YCTAHOBKH B CBOUX JEHUCTBHUAX U
IIOCTYIKAaX MO OTHOLIECHHUIO K )KUBOH MPUPOJE, CBOEMY 310POBbIO U 3/I0POBbI0 OKPYIKAOIIHNX ;

CaMOCTOATENIbHO OCYIIECTBJIATh IO3HABATEIBHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI, CTaBUTh WU
(dhopMypoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIHHON JESATSILHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PEIIeHUs IPOOJIEMBl ¢ YUYETOM UMEIOUINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIIMIM;

paciupsaTh paMKH Y4€0HOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHHUIO IIMPOKOW 3PYIUIIMU B PA3HBIX OO0JIACTSAX 3HAHUH,
MIOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pEe3yIbTATOB LENSM,;

BIIQJICTh HABBIKAMH IIO3HABAaTEIbHOW pe(IeKCHH KaKk OCO3HAHWS COBEPIIACMBIX JICUCTBHUA U
MBICITUTENBHBIX TPOILIECCOB, UX PE3yJIbTaTOB M OCHOBaHH, MCIONB30BaTh MPUEMBI PeIIEKCUH A OLICHKH
CUTYyalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACSITEIBHOCTH;

3) npuHsATHE CeOsi U IPYTrUX:

MPUHUMATD ce0sl, MIOHMMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MIPU aHATIU3€ PE3YIbTATOB ACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaTthl ocBoeHus nporpammbl COO mo Ouosiornn Ha 0a30BOM YpPOBHE BKIIIOYAIOT
cnenuduueckue st yueOHoro mnpeameTra «bUoNOrus» HaydHbIe 3HAHUS, YMEHUS M CHOCOOBI JEUCTBUH IO
OCBOEHHIO, HHTEPIPETALMU U NTPe0Opa30BaHUIO 3HAHUHM, BU/IbI IEATEIILHOCTH MO MOJyYE€HHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYE€OHBIX CUTYyallUsX, & TaKXKe B PEAJIbHBIX JKM3HEHHBIX CHUTYyallUsfX,
CBSI3aHHBIX ¢ OMosorueil. B mporpamMe nmpenMeTHble pe3yIbTaThl IPEICTaBICHbI 10 ToJaM 00yUYeHHUs.

[IpenmMeTHbIe pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorusy ¢ 10 knacce NONXKHBI OTpaXkarh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUH B CUCTEME Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK,
B ()OPMHPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE
POCCHUHCKMX U 3apyO€KHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH, (YHKIUOHAIBLHOW TI'PaMOTHOCTH
YeJIOBEKa JIUIS PEIICHUS )KU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COAEp)KaHUE OMOJOTMYECKMX TEPMUHOB M TOHATHI: HU3Hb, KJIETKA, OpPraHHU3M,
MeTabonu3M (OOMEH BelIeCTB M IPEBpaIleHWE »HHEPruM), TroMeocTas (CaMOperyjslus), ypOBHEBas
OpraHM3alys )KMBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PENPOAYKIINS), HACIEICTBEHHOCTh, N3MEHUYMBOCTh, POCT
U pa3BUTHE;

yMEHHUE H3jaratb OHOJOrMYecKHe TEOpUH (KJIETOYHas, XPOMOCOMHAs, MYTAIMOHHAs, LEHTpalbHas
J0rMa MOJIEKYyJsipHOU Ouonorun), 3akoHbl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u ydenus (0 meHTpax
MHOrooOpa3usi M MPOUCXOXKICHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), ompenenars rpaHuIbl HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;



yMEHHE BIaJIeTh METOJaMH HAay4YHOT'O MO3HAaHUS B OMOJIOTUU: HAOJIIOJCHUE U OMUCAHHUE KUBBIX CHCTEM,
MPOIIECCOB U SBJICHUN, OpraHU3alMs U MPOBeIeHHE OMOIOTMYECKOro SKCIIEPHUMEHTA, BBIIBKECHHE TUIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXIYy HCCIEIyeMbIMH BEIHYMHAMH, OOBSICHEHHE IIOJYYEHHBIX pe3yJIbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX IMOHATHWA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJBI HA OCHOBAHUU MOJYYEHHBIX
pe3yabTaTOB;

YMEHHE BBIACIATh CYLIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3YKApUOT, OHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILCHHUS YHEPTUHU B KIIETKE,
dboTocuHTE3a, MIACTUYECKOTO U SHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIIOJOTBOPEHUS,
Pa3MHOXKEHHUS, UHAUBHUIyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);

YMEHUE NPUMEHSTH MOJyYeHHbIC 3HAHUS IS OOBSICHEHUS] OMOJIOTMYECKUX TPOLIECCOB M SIBICHHUM, IS
NPUHATHS TPAKTHYECKUX PEIICHUWH B IMOBCETHEBHON JKM3HU C LENbI0 OOecreueHHus Oe30MacHOCTH CBOETO
3I0pOBbS U 3JI0POBbSl OKPYXAIOUIMX JIOACH, COOJIOEHUS HOPM T'PAaMOTHOIO IOBEIEHHUS B OKpYXKaroulei
MPUPOAHON cpele, NOHMMaHHWE HEOOXOAMMOCTH HCIIOJNBb30BAHMS JOCTHUKEHHM COBPEMEHHON OuoJoruu H
OMOTEXHOJIOTUN JJIS PAlIHOHAIEHOTO IPUPOAONOIB30BAHNUS;

YMEHHME pellaTh 3JIEMEHTapHbIE TIE€HETHYECKHE 3aJadyd Ha MOHO- U JUTMOpUIHOE CKpEIMBAHUE,
CIICTVICHHOE HacCJIeJOBaHHE, COCTaBISATh CXEMbl MOHOTHMOPUIHOTO CKpElIMBaHUS I TMpPeCKa3aHus
HacJeA0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH JIAOOpAaTOpPHBIE M IpaKTHYecKHe paldoThl, COONIONaTh TMpaBWiia Ipu padoTe ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHUPOBATH HH(OpPMAIMIO OHOJOTHYECKOTO COJEp>KaHus,
BKJIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHMS W3 PA3IMYHBIX MCTOYHHUKOB (CpeACTBa MAaccOBOW HH(pOpMAIUH,
Hay4YHO-TIONYJISIPHbIE MaTepUallbl), STUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEOBAaHUM B OMOJIOTUHU, MEAUIIMHE,
OHMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBbIE NUCHMEHHBIE U YCTHBIE COOOIIEHMs, 00001as OHOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmapaT OUOIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamMera «buonorusy ¢ 11 knracce NOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIH OMOJIOTUU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHUPOBAHNU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIC
pocCHICKMX M 3apyOeXHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHMOIOTUH, (QYHKLUMOHAIBHON I'pPaMOTHOCTH
YeJI0BEKa JJIs PELEHUS )KU3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMUHOB M MOHSATUN: BUJ, MOIMYJSLHUS, T€HOPOH],
ABOJIONUS, ABMKYIIHME CHIIbI ((aKTOPBI) DBOJIOIMH, MPUCIOCOOJICHHOCTh OpPraHU3MOB, BHUI000pa3oOBaHME,
HKOJIOTHYECKUE (PaKTOPbI, SKOCHCTEMA, TPOAYLIEHTbI, KOHCYMEHTHI, PelyLIeHThI, LIeTIH MUTAaHUs, SKOJIOTHYeCcKast
nupamua, OuoreoreHos, orochepa;

yMEHHE U3j1araTb OMOJNOrMyecKkrue Teopuu (3BontonuonHas teopus Y. JlapBuHa, CUHTETUYECKasi TEOpUs
ABOJIIOIIMK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsimieBoro cxoactBa K. M. bapa, udepepoBaHusi TIaBHBIX
HanpaBieHui u nytei sBomonnn A. H. CeBeprosa, yuenus o 6uocdepe B. . Bepnaackoro), onpenensts
TPAaHMIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BIIaIeTh METOJaMH Hay4YHOT'O MO3HAHUS B OMOJIOTUM: HAOJIOJIEHUE U ONKMCAHUE JKUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUH, OpraHu3alys U MpoBeJeHHE OMOJIOTHYECKOT0 3KCIEPUMEHTA, BBIABUKEHHUE TMIIOTE3bI,
BBISIBIIEHHE 3aBHCHMOCTH MEXIYy HCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IIOJyYEHHBIX pe3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX IOHATUN, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJBI HA OCHOBAHUU I1OJy4EHHBIX
pEe3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU CTPOEHHUS OMOJIOrMYECKUX OOBEKTOB: BUIOB, MOMYJIALUH,
NPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHWOreOl€HO30B M OJKOCHCTEM, OCOOEHHOCTH IPOLECCOB:
HaCJIeICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOT0 0TOOpa, BUA000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB,
NENCTBUS 3KOJOTHYECKNX (PaKTOPOB Ha OPTraHM3MBbl, MEPEHOCAa BEUIECTB M IOTOKA SHEPIUU B IKOCHCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHUH B SKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXHMHUYECKUX
IIUKIIOB B Ouocdepe;



YMEHHE MPUMEHSTh TOJTyYCHHBIC 3HAHUS 111 OOBSICHEHUS! OMOJOTMYECKUX MPOIECCOB M SIBICHUH, IUIS
NPUHATHS TPAKTHUECKUX PEIICHUH B IMMOBCETHEBHOM JKM3HU C LENbI0 OOecreueHHs Oe30MacHOCTH CBOETO
3I0POBbSI U 3JI0POBbS OKPY>KAIOLIUX JIO/EH, COOJIOAEHUS HOPM TIPaMOTHOTO IMOBEICHHS B OKpPY)KAIOILICH
MPUPOJHON cpelie, MOHMMaHuEe HEOOXOIUMOCTH HCIIONB30BAHUS JOCTIKEHHH COBPEMEHHOW OWOJIOTHH LIS
paIMOHAILHOTO TPUPOIOTIOIH30BAHUS;

YMEHHUE pelIaTh >JIEMEHTapHble OHOJOTMYECKHE 3aJlaud, COCTABISATH CXEMBl TEPEHOCa BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMCHHE BBINOJHATH JIA0OpAaTOpPHBIE M IpaKTHYeCKHe paldoThl, cOONIONaTh TMpaBWia Npu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PY0BAaHUEM;

yYMEHUE KPUTHUYECKH OILIEHUBATh M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOIOTMYECKOTO COJEpIKAHHUS,
BKJTIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHMA M3 PA3IMYHBIX HMCTOYHUKOB (CpelICcTBa MAacCOBOM HH(OpMaLUH,
HAYYHO-TIONYJISIPHBIC MaTepUalIbl), PACCMATPUBATh TII00ATBHBIE DKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
(bopMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TO3HIIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHUCHMEHHBIE W YCTHBIE COOOIICHMs, 0000Ias OHOJOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATh MOHATHIHBIN anmapar OHMOJI0Truu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undgposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoTsI padoThbI
pecypchl
Buonoruns xak Hayka 2 0.5 bubmorexa IOK
y ' https://m.edsoo.ru/7f41c292
JKuBbIC CHCTEMEI U UX 1 bubnunorexa LIOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
XUMHYECKUH COCTaB 3 1 bu6nmoreka [IOK
U CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
KusHeneareapbHOCTE 6 bubnmoreka [IOK
KJIETKU https://m.edso00.ru/7f41c292
P
Hfh:;zme:f:;;e 5 1 bubmorexa LIOK
FHBIAY https://m.edso0.ru/7f41c292
pa3BHTHE OPTAHU3MOB
e | o Do
' https://m.edsoo.ru/7f41c292
OpPTraHHU3MOB
OcelJ"IaeI-II(I?SHN}IIOB OCHOBBEI 3 bubmorexa HOK
p ’ https://m.edsoo.ru/7f41c292
OHOTEXHOJIOTHHA
PesepBHOE BpeMms 1 bubmorexa HOK
p p https://m.edso00.ru/7f41c292
OBIIEE KOJINMYECTBO 34 0 4

YACOB I10 [TPOTPAMME




11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue
Ne (undgposbie)
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThbI padoTbI
pecypcbl
1 DBOJIIOLIMOHHAS 9 1 bubnuorexa [{OK
ouoorust https://m.edsoo.ru/7f41cc74
S N 05~ DrOmorealOK
P ' https://m.edsoo.ru/7f41cc74
3emite
Opranusmel u bubmuorexa [IOK
3 5 1
OKpYKaromias cpeaa https://m.edsoo.ru/7f41cc74
Coo0
4 31(00(;101;11?:2;?6 9 bubnrorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
) PeszepBHoe Bpemst 2 buomiorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 95
YACOB I10 [TIPOIT'PAMME '
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