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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke nporpaMmsbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPENICIICHUS TTOAXO0I0B K
bopMHpOBaHHIO colepxkaHUA ydeOHoro mpeamera «buosorus» COCTaBUIIM:  KOHIENTYyaJlbHbIE
nonoxeanss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IIeNeH, COJep:KaHus, Pe3ylIbTaTOB OOy4YCHHS M
TpeOOBaHUN K YPOBHIO IOATOTOBKM BBITYCKHHKOB, IOJIOKEHUS 00 OOLIMX LEIsIX M INpUHLUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpelHero obmero obpasoBanus B Poccuiickoit
®enepanyn, a TaKkKe MOJI0KEHU O crienupuke OMOJIOruH, €€ 3HaUeHUH B MO3HAHUM KUBOM MPUPOJIBI U
o0ecrieyeHnn CyIIeCTBOBaHMA dYenoBedeckoro oOmiectBa. CoriacHO Ha3BaHHBIM — IOJIOXKEHUSM,
OIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH NTPOrpaMMBbl 110 OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo Owosorum Ma€T MpeACTaBICHUE O MesaX, 00 oOmed cTparernu OOyYCHHS,
BOCIIUTaHUs U Pa3BUTHUA OO0ydaroLMXcs cpelncTBaMM ydeOHoro mpeamera «buonorusy», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEp)KaHUe, €ro CTPYKTYpy, pacmpeleleHHe IO pasfenaM U TeMmam,
PEKOMEHAYEMYIO I10CJI€0BAaTENbHOCTh U3Y4€HHUsl y4eOHOro marepuanga ¢ y4€TOM MEXIPEJAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH 00pa30BaTENILHOTO IPOLECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4arouxcs.

B mporpamMme mo OMONOTHH TaK)K€ YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMBIM JHYHOCTHBIM,
METaINpeIMETHbIM U MPeAMETHBIM pe3yibTaTaM 00y4deHHs B (JOPMHPOBAHUM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEIBHON  NIEATENbHOCTH/YUeOHBIX JIeHCTBUH  OOYYAIOMIMXCSl 10 OCBOCHHIO — COJEPKAHHS
Ouooruueckoro oopazoBaHusl.

B mnporpamme mo Owmomormm (10—11 Kimaccel, 0a30BbIi YpPOBEHb) pEATM30BAH TMPUHITUT
IIPEEMCTBEHHOCTU B U3y4€HUH OMOJIOTuH, O6iaroiapst 4eMy B Hel MPOCMaTpPUBAETCs HAIIPABIECHHOCTbh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C ()OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IEHHOCTHBIX
OpPMEHTALM JIMYHOCTH, SKOJIOIMYECKOI'O MBILIUICHUS, MPEICTaBICHUNH O 310pOBOM 00pa3e >KU3HU U
Oepe’)KHBIM OTHOIICHHWEM K OKpyXaromeid mnpuponHoi cpene. [losromy Hapsgy ¢ u3ydeHHEM
00111€0M0IOrMYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOEHUH KUBBIX CHCTEM Pa3HOro paHra U CyLUIHOCTH
OCHOBHBIX TPOTEKAIONIMX B HHUX IMPOIECCOB B TMpOrpaMMe IO OHOJOTHM YAEICHO BHUMAaHUE
UCIOJIb30BAHUIO TOTYYEHHBIX 3HAaHUI B MOBCEIHEBHOM XU3HU Ul PELICHUs MPUKIAIHBIX 3a]1a4, B TOM
gucae:  NPOQHIAKTHKM  HACIEACTBEHHBIX  3a00JIeBaHWA  YEIOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMS 3KOJOIMYECKH IeJeCOO0pa3HOro TMOBEACHUS B  OKpyXarolein
MIPUPOJHOM Cpefie, aHAIN3a BIMSHUS X03IHCTBEHHOM JIEATEIIbHOCTH YEJI0BEKAa Ha COCTOSIHHE MPHPOTHBIX
U UCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHHE BHUMAaHUS K MIPUKJIAHON HANPaBIEHHOCTH y4e€OHOTO MpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIEUeHUs] YCIOBUW JJs peUIeHHs OJHON U3
aKTyaJlbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrMYecKoro oopa3zoBaHus, KOTopas npearnonaraeT GopMupoBaHue y
O0yJaromuxcst CIIOCOOHOCTH  aJanTHPOBaThCS K  W3MEHEHHMSM JTUHAMHYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorust Ha ypoBHE cpenHero oOmiero o0pa3oBaHMsS 3aHUMaeT BakHoe MecTto. OHa
obecrieunBaeT popMupoBaHUe y 00yUaIOIIMXCS MPEACTABICHUN O HAYYHOH KapTUHE MHUpA, PACIIUpPsIEeT U
0000IIaeT 3HaHHUA O XHUBOW NpUpPOAE, €€ OTIMYMUTENFHBIX IMPH3HAKaX — YPOBHEBOW OpraHW3ald U
HBOJIIOIMM, CO3MaéT YCIOBHMs JUIA: T[IO3HAHMUA 3aKOHOB OJKMBOHW MPUPOIBI, (OPMHUPOBAHUS
(GYHKIIMOHATFHONH TPAaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0€30MacHOTO 00pa3a KH3HH, YKOJIOTHIECKOTO
MBILUIEHUS], IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHWe OWONIOTHS MMEET TaKXkKe IS PEIICHUS BOCHHTATEIBHBIX W Pa3BHBAIOIINX
3aJad  cpeAHero oOmero oOpa3oBaHMs, coLManM3aluMu oOydaromuxcsa. M3ydenue Ouonoruu
oOecrieynBaeT  ycioBHsL s (DOPMUPOBaHHS ~ MHTEIUIEKTYalIbHBIX, KOMMYHHUKAI[MOHHBIX |
MH(GOPMAIIMOHHBIX HABBIKOB, A3CTETHUECKOW KYJIBTYpHI, CIHOCOOCTBYET HHTErpalu OHOJIOTHYECKUX
3HAaHUH C MPEJCTAaBICHUAMH U3 APYTHX yIeOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U Teorpadum.
Ha3BanHble NOJOXKEHUS O MpeAHa3HAYeHUU y4yeOHOro mpenmMeTra «bHOIOTHS» COCTAaBMIM OCHOBY JUIS
OIIpENIeJIEHUs] MOJAXOA0B K OTOOpY M CTPYKTYPUPOBAaHMIO €ro COAEP)KaHUs, INPEACTaBIEHHOIO B
porpamMme o OHoJIoTHu.

Ot6op coxepkanust ydeOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE OCYIIECTBIEH C
MO3UIMK KYJIBTYpOCOOOpPa3HOTO MOJX0/Aa, B COOTBETCTBHH C KOTOPHIM OOydarouuecs JOKHBI OCBOUTH
3HaHUS M YMEHHUs, 3HauuMble A (OPMHPOBAHUSA OOIIEH KyJIbTYpbI, ONpPEIEISIONIME aJeKBaTHOE



MOBEJICHHE YeJIOBEKAa B OKPY)KAIOLIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHON KM3HU U
MPAKTUYECKON eaTeIbHOCTH. Oc000e MECTO B ATOM CUCTEME 3HAHUN 3aHUMAIOT JIEMEHTHI COICPIKAHUS,
KOTOpBIE CIIY)KaT OCHOBOH i ()OPMHUPOBAHHUS MPEACTABICHUN O COBPEMEHHOH €CTeCTBEHHO-HAyYHOMH
KapTUHE MHpa U [ICHHOCTHBIX OPUEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3allUU OMOJIOTHYECKOTr0
oOpa3oBaHUs.

CTpyKTypHpOBaHHE COAEpKaHUS y4eOHOro MaTepuasa B MporpaMme Mo OMOJIOTUU OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYMTEIBHBIX OCOOCHHOCTSX YXHUBOW MPHPOJBI, O €&
YpOBHEBOI OpraHu3alMil W SBOMIONUH. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro Mpeamera
«buonorus» BeIIENEHBI CIEAYIONINE COlepKaTelbHble TMHUM: «brosorus kak Hayka. MeTobsl HaydHOTo
no3HaHus», «Kietka kak Owuonoruueckas cucrema», «OpraHu3M Kak OMOJOTMYEcKas CHCTEMay,
«Cucrema ¥ MHOrooOpasue OpPraHM4YeCKOro MHUpay, «IBONIOUUSA >KUBOH MPUPOABD», «IKOCHCTEMBI H
MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAIBHOM OpraHM3aluy )KUBBIX CUCTEM Pa3HOrO paHra
U TIpUOOpETEeHNE YMEHUI MCIOIB30BATh ATH 3HAHUS JUIA TPAMOTHBIX JEHCTBUN B OTHOIIEHWH OOBEKTOB
YKUBOU MPUPOABI M PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JocTmwkenne menw wu3y4deHus ydeOHoro mnpeamera «buomorwms» Ha 0a30BOM  ypOBHE
o0ecrneunBaeTcs peleHueM CIeAYyOoInX 3a1ay:

OCBOEHHE OO0YYarOUIMMHCSI CUCTEMBbl 3HAHUM O OHOJIOTMYECKHUX TEOpHUSAX, YUEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIaX, CIYXKallUX OCHOBOW JUIisi (hOPMUPOBAHMS MPEICTABICHUH O
€CTeCTBEHHO-HAYYHOW KAapTHHE MHUpPA, O METOJaX HAyYHOrO IO3HAHUS, CTPOSHHH, MHOT000pasuul H
O0COOCHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIlUH, BBIIAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHue y oOOy4aroUMXcs TIIO3HABATEIbHBIX, HMHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B MpoIlecce aHadu3a JAaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3IJIAJOB, UICH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluY;

CTaHOBJIEHHE Yy oOydwarommxcd oOmiel KynbTypbl, (YHKIMOHAJIbHOM TIPaMOTHOCTH, pa3BUTHE
yMEHUI 00BACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIEro MUPA >KUBOM MPUPOJIbl HA OCHOBAHUY 3HAHUN U
OTIBITA, TIOTYYE€HHBIX MTPH N3YUYEHUH OHUOJIOTHH;

dopmupoBaHUe y 00Y4arOIUXCs YMEHUH WILTIOCTPUPOBATh 3Hau€HHE OMOJIOTMUYECKUX 3HAHUU B
MIPaKTUYECKON JESITebHOCTH 4YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHiA;

BOCIIMTaHUE YOEXKIEHHOCTM B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKMBOW IPUPOJIBI,
HEOO0XO0AUMOCTH OEpeXHOro OTHOIIEHUS K Hel, COONMIOJeHMsS 3TUYECKMX HOPM IpH MPOBEACHUU
OMOJIOrMYECKHUX UCCIIEIOBAHUM;

OCO3HaHHE IIEHHOCTH OMOJIOTMYECKMX 3HAHWUN JJIs TIOBBIIIEHHUS YpPOBHS 3KOJIOTHYECKON
KYJIbTYpBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHHE MpPUOOPETEHHBIX 3HAHUW W yMEHUH B TIOBCEAHEBHOM JKM3HU IS OLIEHKU
MOCIIEACTBUI CBOEH IEeSATENbHOCTH 1O OTHOIICHHIO K OKpY)Kaollel cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHHKE U cOOII0IeHUE Mep MPO(DUITAKTUKY 3a00IEBaHUH.

B cucreme cpemnero o6miero oOpazoBanus «buosorusi», m3ydaemas Ha 0a30BOM YpOBHE,
ABNSIETCA  00s3aTeNbHBIM  y4eOHBIM IPEIMETOM, BXOAAIIMM B COCTaB IHpeAMETHOH objactu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHIY.

Jns u3ydenus Ouosiorud Ha 0a30BOM YpPOBHE cpelHero ooumiero oOpa3oBaHUs OTBOIUTCA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemno), B 11 kimacce — 34 gaca (1 yac B Hezerio).

COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Bnosnorus kak Hayka.



Buonornss kak Hayka. CBsi3pb Ouonoruu ¢ OOLIECTBEHHBIMH, TEXHHYECKMMH M JIPYTUMH
€CTECTBEHHBIMHU HayKaMH, (pritocodpueit, STUKOH, 3CTETUKON 1 mpaBoM. Pois 6nonoruu B popMupoBaHuun
COBPEMEHHOM Hay4HOH KapTHHBI Mupa. CucTemMa OMOIOrHYeCKUX HayK.

Metonbl 1O3HaHUS KHUBOM HpUPOAbl (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAHHWE, H3MEpEHHe,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpaumMu:

IToprpersr: Y. lapeun, I'. Mennens, H. K. Konpuos, /[x. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS KUBOW IPUPOABD».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «Mcrnonb30BaHME pPAa3IMYHBIX METOJOB IPU HU3YyYEHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKussie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ononoruu. OTIMYNe KUBBIX CHUCTEM OT
HEOPraHUYECKON IIPUPOJBIL.

CpoiicTBa OMOCHCTEM W WX pa3zHOOOpasue. YPOBHU OpraHU3allMH OMOCHUCTEM: MOJICKYIISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, HOMYJISIIMOHHO-BUIOBOH, 9KOCUCTEMHBIH
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.
JdeMoHcTpanum:

Tabmuubt v cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, «Y POBHH OPTaHU3ALUH KUBOW IPUPOIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUHI COCTaB KJIETKH. XMUMHUYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHThI. Bona
1 MUHEpaJbHbIE BEIIECTBA.

OyHKIMY BOJbI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanue ocMoTiHueckoro OajiaHca.

benku. CoctaB m crpoeHue OeNKoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3zameHnmbie u
3aMEHUMbIE AMUHOKMCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYJIBI
(nepBuYHasi, BTOpUYHAs, TPETUYHAs U 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBONCTBA OEIJIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThl — Ouonormyeckue Katanuzatopbl. CrpoeHue (epmMeHTa: AaKTHUBHBIM LIEHTD,
cyoctpatHas cnenuduuHocts. Kodepmentsl. Butamuubpl. OTianuus (epMEHTOB OT HEOPraHMYECKUX
KaTaJn3aTopoB.

VYrneBoasl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M Je30KcHpubo3a), aucaxapuisl (caxaposa,
JIAKTO03a) U MoJIncaxapuabl (Kpaxmal, TIIMKOTeH, LeJIo03a). buonornueckne GyHKIMN YIi€BOI0B.

Jlunuael: TpUraMuepuasl, (Gocomunuasl, crepounabl. I'mapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIMJIOB KaK HCTOYHUKOB
JHEPIUH.

Hykneunosbie xucnorsl: JJHK um PHK. Hykieotuabl — MOHOMEPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u gpynkiun IHK. Crpoenue u pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.

[Mutonorus — Hayka o kieTke. Kierounast Teopust — nmpumep B3aUMOJCHCTBUS uael U (pakToB B
HAy4YHOM IT03HAHUU. METO/Ibl U3yUEHUS KIIETKU.

Knerka kak nemnoctHass xuBas cucreMa. OOmiye NpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK kak renetnueckuit anmapar, cucteMa CHHTE3a Oelka.

Tunsl  KJIETOK:  dyKapuoTHueckas UM INpokapuoTuueckas. OcCOOEHHOCTM  CTPOEHHUS
npokapuoTHuyeckon kietku. Kierounas creHka Oakrtepuil. CTpoeHHE HSYKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKAa, TJIMKOKAIMKC, HX (YHKLIUH.
[Tnasmarndeckas memOpaHna, e€ cBoiictBa u pynkiuu. [{uronnazma u e€ opranoussl. OqHOMEMOpPaHHBIS
opra"ouasl kietku: OIIC, anmapat I'onpmxu, snm3ocomsl. [loayaBTOHOMHBIE OpraHOWIBl KIIETKU:
MUTOXOHJIpUH, TutacTuAbl. [Iporucxoknenne MUTOXOHAPUNA U TutacTua. Buasl mnactua. HememOpanHabie
OpPraHOMIbl KIJIETKU: PHOOCOMBI, KICTOYHBIM IIEHTp, LEHTPUOJH, PECHUYKH, JKIYTHKH. DyHKIMH
OpPraHoOUOB KIETKU. BKintoueHus.

Snpo — perymaropHelii neHTp kieTku. CTpoeHue szapa: saepHas 000JI0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.



TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. Illneitnen, P. Bupxos, k. Yorcon, @. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpenesieHue XUMUYECKUX 3JIEMEHTOB B HEXUBOW Ipuponae», «Pacnpenenenue
XUMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOLICH.

Tabmuupl u cxemsl: «lleproanueckast TabIUIA XUMUYECKHX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIIbI
BOAbI», «buocunHres Oenka», «CTpoeHue Moiekynbl Oenkay», «CtpoeHue QepmeHTtay, «HykienHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CTpoeHue 3ykapuoTHUECKON KiIEeTKu», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOCHHE DPACTUTENBHOM KIETKH», «CTpOCHHE IPOKAPUOTUYECKOU KIIETKU»,
«CTpoeHue s/ipa KIETKW», «YTIeBOAb», «JIUmuabn.

OO0opynoBaHue: CBETOBOM MMKpPOCKOI, O0OpyAOBaHME [Uld MpOBEACHUS HaOIIOAEHU,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEPHUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHnast pabora Ne 1. «/3ydyeHne KaTalUTUYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpUMeEpe
aMMJIa3bl WM KaTanasbl)».

JlaGopaTtopHnast pabora Ne 2. «M3yueHne CTpOCHHs KIETOK PacTeHHH, )KUBOTHBIX M OaKTepUi MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WKW MeTabomu3M. ACCUMWIANUSA (TUIACTUYECKHH OOMEH) W JIUCCUMMJISIIAS
(pHEepreTUyecKkuii 0OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMM B IOHUMaHUU METa00I13Ma.

Tumbr oOMeHa BenecTB: aBTOTPO(HBIN U reTepoTpodHblii. Pois hepmMeHTOB B 0OMEHE BEUIECTB U
IIPEBPALLICHUY DHEPTUU B KIIETKE.

®otocunTe3. CBeToBast u TeMHOBas (a3bl poTocuHTE3a. Peakuu GporocunTe3a. IPPHEKTHBHOCTD
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A JUIs XKU3HU Ha 3emiie. BiausiHue ycioBuil cpeapl Ha GOTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHEe XeMOCHHTe3a JUIs KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B KieTke. PaciienyieHue BelecTB, BBIJIEICHHE M aKKyMYJIHPOBAaHUE
SHEpPIruu B KJIeTKe. DTarbl sHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabsl. Kucinopognoe
OKHUCJIEHHWE, WM KJIeTo4yHoe JbixaHue. OxucnurenbHoe ¢ocopminpoBanue. I(PPEKTUBHOCTD
HHEPreTH4YecKOoro ooMeHa.

Peakuuu matpuunoro cunresa. I'enernueckas undopmanus u JIHK. Peanuszanus renernyeckoi
uHpopmanuu B KieTke. 'eHeTnueckuit koa u ero coiicra. Tpanckpunuus — MaTpudsbiil cunre3 PHK.
Tpaucnsiust — Ouocunre3 Oenka. Jrtanbl TpaHcasauuu. KoaupoBanue amuHokucinor. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmsl xu3Hu — Bupycsl. Mctopus otkpeitust BupycoB (. W. MBanoBckuit).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO 1MKJIa BUpYcoB. bakteprodaru. bone3nu pacteHuit, >)kUBOTHBIX U
4esioBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BMUY) — Bo3doyaurens CIIN/da.
OOparHasi TpaHCKpUIIIMs, peBepTaza W HHTerpasa. llpodunakTuka pacrnpoCTpaHEHHS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.

Tabmuubl 1 cxemel: «Tunsl nutanus», «Metabomuszm», «MHUTOXOHIAPUSA», «IHEPreTHYECKHM
obmeny, «Xmoporacty, «Dotocuntes», «Ctpoenue JJHK», «Ctpoenne n GyHKIMOHUpPOBAHUE TEHAY,
«Cunre3 Genkay, «'eneTnueckuil kon», «Bupyco», «bakrepuodaru», «CTpoeHne M KU3HEHHBIA UK
Bupyca CIIN/]a, Gakrepuodarar, «Pemmukarus JJHK».

Ob6opynoBanue: Monenu-anmukaun «Y nsoenne JIHK u tpanckpunums», «buocunres Genkay,
«CTtpoeHue KIeTkn», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiteTounsIii UK, WK KU3HEHHBIA UK KIeTKU. HTepdasza u muto3. [Ipomeccsl, mpoTekaroniye
B uHTepPaze. Pernmukarnus — peakuus marpuanoro cuareza JJHK. Ctpoenne xpomocoMm. XpoMOCOMHBII



Habop — KapHOTHIL. [IUMIOUIHBIN U TaIUIOMIHBIA XpOMOCOMHBIE HAOOpbl. XpoMaTuasl. Llutonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAIBHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne xnetkn — muto3. Craaum mMutosa. llpomecchl, mpoucxopasiiyue Ha pas3HbIX CTaIUAX
MHUTO3a. brosornueckuii cMbICaI MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aromnTo3.

@opMbl pa3MHOKEHUS OPraHMU3MOB: Oecrojoe U MmojoBoe. Buubl Gecrnosioro pa3MHOKEHUS:
JeTICHHE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE, BEreTaTHBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Meiio3. Ctaguu meiio3a. [Ipouecchl, npoucxoasume Ha ctaausx mMeiiosa. [loBegenrne XxpoMocom B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3Ha4YEHUE MENH03a.

['amerorenes — mpouecc oOpa3oBaHMs IOJOBBIX KIETOK Yy >KMBOTHBIX. [loynoBble xkenesbl:
CEeMEHHUKH 1 anyHuKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIJIETOK — raMeT (CriepMaTo30u/l, SHIEKIeTKA)
— cmepMaroreHe3 #  oBorene3. (OCOOEHHOCTH CTpOCHHS SHIEKIETOK M CIIepMaTO30U[OB.
OnnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpUOHANbHOE pa3BUTHE (d3MOpHOreHe3). ITambl
SMOPHOHAIILHOTO PAa3BUTUSl Yy MO3BOHOYHBIX JKMBOTHBIX: ApPOOJICHHE, TacTPYISALHUs, OpraHOTeHE3.
[ToctomMOpuoHanbHOEe  pa3BuTHE. TUNBl  MOCTIMOPHOHAIBLHOTO  Pa3BUTHS:  MpsIMOE,  HEMpsMoe
(;mmanHOYHOE). BrimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHEIE
YpPOACTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHMs: CTPOCHHE CEMEHM, CTaJuu
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmunpel u cxembl: «DoOpMbl Pa3MHOKEHUS OpPraHU3MOBY», «J/IBOifHOE OIUIOAOTBOpEHUE Y
LIBETKOBBIX pacTeHHil», «BereraTuBHOE pa3MHOXEHUE pacTeHU», «JlereHne KIeTKH OaKTepuiiy,
«CTpOo€HHE MOJIOBBIX KJIETOK», «CTpoeHne XpoMmocoMbly», «Knetounberi nukimy», «Pemnmmkanus IHK»,
«Muto3», «Menosy», «IIpsMoe u HenpsaMoe pa3BUTHEY, «]'aMeTOreHe3 y MJIEKOMUTAOIINX U YEJIOBEKA,
«OCHOBHBIE CTaINM OHTOT€HE3a.

OOopynoBaHue:  MHUKPOCKOI,  MHKporpenaparsl  «CrnepMaTro30uibl  MIJIEKOTTUTAIOIETOY,
«Siueknerka milekonuTarouero», «KapuokuHe3 B KIeTKax KOpEIIKa JyKa», MarHuTHas MOJIEJb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBEI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 3. «HaOmroneHue muTO3a B KJIETKAX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax».

Jlabopatopnast pabdota Ne 4. «V3yueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Tpenmet u 3agaun reHeTuku. Mctopus pa3BUTHS TEHETUKH. POib MUTONOTHH U AYMOPUOIIOTUU B
CTaHOBJICHMM T'€HETUKH. BKiaj pocCcHHCKUX U 3apyO€KHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH. MeTozbl
TeHEeTUKU  (TMOPUIOJIOTUYECKUHN, IMTOT€HETHYECKHH, MOJEKYyIsIpHO-TeHeTndeckuii). OCHOBHBIE
reHeTUYEeCKUe TOHATHS. [ 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HAaCJIeZIOBaHUs NPU3HAKOB, ycTaHoBIeHHbIe . Menaenem. MonorubpuaHoe
CKpelllMBaHue. 3aKOH eIuHO0-00pa3us ruOpuaoB nepBoro nokosneHus. [IpaBuiio noMuHUpOBaHus. 3aKOH
pacileIIeHusl IpU3HaKoB. [ nnore3a unctorsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

Jurubpunxoe CKpeIllMBaHuE. 3aKkoH HE3aBUCHMOTO HaCJIeTOBaHUs MIPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI ~ TUTHOPUAHOTO  CKpEIMBAaHUS.  AHAIM3MPYIOIIEe  CKpELIMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS IS ONIpeIeJIeHHs] TEHOTUIIa OCOOH.

CueruienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cueluIeHHOMY HacielIOBaHHIO
reHoB. Hapymienue crenienus reHoB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKrEe KapThl.

I'enetnka mona. XpOMOCOMHOE OMpenesieHHe Tmosia. AYyTOCOMBI W TOJOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIe Opraiu3Mbl. HacienoBanue mpu3HakoB, CLEMJIEHHBIX C ITOJIOM.



N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACHEJICTBEHHAs U HacleACTBEHHas. Poiib cpenbl B
HEHACJIECTBEHHON U3MEHYHUBOCTH. XapakTepucTuka MOAU(PUKAITMOHHOM U3MEHYHUBOCTH.
Bapuanuonsslii psag u BapuanuoHHas KpuBas. Hopma peakiuum mnpusHaka. KonnuecTBeHHbIE WU
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacnencrBenHas, uin TeHOTUIIHNYECKas, MU3MEHUMBOCTh. KoMOMHATHBHAS W3MEHUYMBOCTL. Meilio3
U TOJOBOM TMpolecc — OCHOBA KOMOMHATHMBHOW M3MEHYMBOCTU. MyTalMOHHAs W3MEHYHUBOCTD.
Knaccuukanuss myranuii: TeHHbIE, XpOMOCOMHBIE, Te€HOMHBbIE. YacToTa W NUpPUYMHBI MYTalUH.
Mytarennple (akTOpbl. 3aKOH TOMOJIOTHYECKHX psIOB B HaciaeACTBEHHOM wu3sMmeHunBoctu H. M.
Basuinosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4yenmoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
TeHEATOTHYCCKUN, OJM3HEIOBBIM, ITUTOTCHETHYCCKUH, OMOXMMHUYECKHUN, MOJEKYISIPHO-TEHETUUSCKH.
CoBpeMEHHOE ONpPEJEICHUE TE€HOTHIA: IIOJHOT€HOMHOE CEKBEHHMPOBAaHHE, I'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ nomonibto [1[P-ananuza. HacnencrBennsie 3a00aeBaHus YeI0BEKa: FeHHbIE O0JIe3HU, OOIE3HH C
HACJIECACTBEHHON MPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE O0je3Hn. CoMaTHYEeCKHe U TEeHEpPATUBHBIC
mytanud. CTBONOBBIE KIETKHU. [IpuHIUIBI 310pOBOr0 00pasza >KW3HM, JUATHOCTUKH, MPOPHUIAKTUKH U
JIeUYeHHs] TEHETUYEeCKNX OoJe3Hei. MennKo-reHeTHYecKkoe KOHCYIbTUPOBaHNEe. 3HAYCHNUE MEIUITUHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHUI YellOBeKa.

JdemMoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuid,
H. U. BaBuios.

Tabmuie! 1 cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €r0 IUTONeHETUYECKasi OCHOBaY», «3aKOH
pacuieruieHHs] W €ro IUTOTEHETHYecKass OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurudpumgHoe
cKpemrBanuey, «Llutonornyeckue OCHOBBI IUTHOPUAHOTO CKpelUBaHus», «Melo3y», «B3aumonencteue
QUIETIbHBIX TEHOBY», «['eHeTWyeckue KapThl PACTEHUM, *XKUBOTHBIX M YeJoOBeKa», «['eHeThka moiay,
«3aKOHOMEPHOCTH HAacJIeIOBaHUs, CLEIUIEHHOIO € MojJoM», «KapuoTumbl yenoBeka W KUBOTHBIXY,
«Bunpr usmeHunBoctu», «MoaudukanuoHHas U3MEHUYUBOCTH», «HacnenoBanue pesyc-gpakropay,
«I"eHeruka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTb».

O6opynoBanue:  mojenu-anmuvkanuun — «MoHoruOpuaHoe — ckpemuBanue»,  «Hemnomnoe
JOMUHUpOBaHUE», «JlurnbpugHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKpomnpenapar «Jlpo3zoduiia» (Hopma, MyTauuu GOpMbl KpPbUIbEB U OKpPAacKu Tena), repdapuil «l'opox
ITIOCEBHOM.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHas pabora Ne 5. «M3yueHWe pe3ynbTaTOB MOHOTHOPUIHOTO W JUTHOPHUIHOTO
CKpelIUBaHus Y Ap030(UIIbI Ha TOTOBBIX MUKPOIIPEapaTax.

JlaboparopHas pabora Ne 6. «l3yuenune MoauUKANUOHHOW HW3MEHYUBOCTHU, MOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpENapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TpoOIECC. 3apOoXKJICHHE CeJNeKIMUu W aomectukanus. Yuenue H. U.
BapuimoBa 0 I[EeHTpax TMPOHMCXOXKICHHS W MHOrooOpasus KyJIbTypHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpeMeHHbBIE METO/IbI CeNeKIIuU. MacCOBBIN U MHAUBHUIYAIbHBIH OTOOPHI B CENEKIIUN PACTEHHMA
n KUBOTHBIX. OIneHKa 3KcTepbepa. binM3kopoacTBEeHHOE CKpelllMBaHWEe — MHOpUAMHT. Yucras JTUHUS.
CkpemuBanue 4ucThix nuHUH. ['ereposuc, wnm rubpuanas cuina. HepoACTBEHHOE CKpEIUBaHUE —
ayropununr. OtnanéHHas ruOpuauzauvs U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IOJIy4eHHe
MOJIMIIIOUIOB. JJOCTHKEHUS CENIEKIIMN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHomoruss Kak oOTpacib NPOM3BOJACTBA. ['€HHas WHXEHepus. OJTamnbl CO3AaHUA
pexombunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas wmkenepus. KieTodHble KyIbTYpBHI.
MUuKpOKIIOHATIBHOE pa3MHOKEHHE pacTeHui. KnonunpoBanue BBICOKOTIPOTYKTUBHBIX
CEeNTbCKOXO03SMICTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M 3THdeckue npodieMbl. MO — reHeTHuecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.



JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuiel u cxembl: kapTa «L{eHTpBl MPOUCXOKIACHHS M MHOT000pasusi KyJIbTYPHBIX PACTEHUN»,
«[lopoapl mOMaIIHUX >KUBOTHBIX», «CoOpTa KyIbTYPHBIX pacTeHui», «OtnanéHHas TruOpHAM3AIIM,
«Pabotel akamemuka M. @. MBanosay, «llomummonaus», «OO0bEKTbI OMOTEXHOJOTHH», «KieTouHbIe
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM.

ObopynoBanue: MyJSDKU TUIOJIOB U KOPHETIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB pacTEeHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabopaTopHble 1 IpakTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHDKEHUS CEJEKLIMHW PACTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEIUTMYHOE XO3SHCTBO,
1abopaTopuIo arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBorromHOHHAA OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHS SBOJIIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpUs U €€ MECTO B
Ouosorun. BnusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CuzerenbcrBa 3Bomtonuu. [lageoHTosornyeckue: MOCIEI0BAaTEIbHOCTh MOSBIECHUS BUIOB B
MaJIE€OHTOJIOTUYECKOM JIETOMHCH, Nepexoanbie (opMbl. buoreorpaduueckue: CXoACTBO U paznuyue GpayH
1 (JI0p MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA W pa3iuuus HMOPUOHOB pa3HbIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYAMMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHHM3MOB  HACIEACTBEHHOCTM U OCHOBHBIX
MeTab0IMUECKUX MyTel Yy BCEX OPraHUu3MOB.

OpomononHas teopust Y. Jlapuna. IIpennocbuiku BO3HUKHOBEHMS JapBUHU3MA. [[Brkyiue
CHJIBI 3BOJIONMH BHAOB MO JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IMpPH OIPAaHUYEHHOCTH PECYPCOB,
HeolpeeéHHast U3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bonmonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxyme cuibl (QakTopbl) SBOMIONUM BUAOB B Hpupoje. MyTallMOHHBIM @poLecc |
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonysiinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus U MUrpanus.

EctectBeHHbII 0TOOp — HanpapsoLuil ¢pakTop 3Bosounn. opMbl eCTeCTBEHHOTO 0TOOpa.

[TprcnocoOIeHHOCTh OPraHW3MOB Kak pe3yiabTaT 3BOMOLMHU. [Ipumepsl mpucrocoOaeHui y
OpraHu3mMoB. ApoMop(O3bl U UINO-aTANITAIINH.

Bung wu BugooOpasoBanme. Kpurepun Buga. OcHOBHbIE (OpMBI  BHI000pa30BaHMS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomtoriusi.  DopMbel  3BOMIONMM:  PHUIETHYECKas, JWBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONTIOIUH.

ITpoucxoxaeHue OT HeCHEUUAIU3UPOBAaHHBIX NpeAakoB. lIporpeccupyromas crenuanusanus.
AnanTuBHas paauanus.

JdemoHcTpaumuu:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. 'ekkens,
®. Mroep, A. H. CeBepios.

Tabmunel u cxembl: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emie», «3apoibIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy», «®Popmbl O0pbOBl 3a cymiecTBoBaHHME», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue COpTOB  pacTeHuit», «MHoroobpasue moOpoa  KUBOTHBIX», «llomymsuum»,
«MyTanoHHas HM3MEHYMBOCTHY», «Apomopdoss», «Manoamantauum», «OOmas aereHepanusy,
«/IBmwxkymme cunbl sBomonuny, «Kapra-cxema mapmpyra myrtemectBus Y. Jlapsunay, «bopnba 3a
cymectBoBaHue», «llpucnocoOneHHOCTs  OpraHu3MoB», «l'eorpaduueckoe  BHI000pazOBaHHEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEN.



Ob6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJIOJIOB U CEMSH,
kosutekuus «[IpuMepsl 3alIUTHBIX MPUCIOCOOTIEHUM Yy KUBOTHBIX», MOJelb «OCHOBHbIE HaIlpaBJICHUS
HBOJIIOLIUIY, 00BEMHAA MOJIeNb «CTPOECHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX).

buoreorpaduyeckas kapra mMupa, KoyieKuus «PopMbl COXPaHHOCTH UCKOMAEMbIX KMBOTHBIX U
pacreHui», wogaenb ammmkanus «llepekpéct xpoMmocom», BiaxHbele Inpenaparel «PasBurne
HaceKkoMoroy», «Pa3Butue JArymKkuy, MUKporpenapaT «Jpo3oduna» (HopMa, MyTanuu GOpMbl KPHLUIHLEB
U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

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

JlaboparopHas pabora Ne 2. «Onucanue NpUCIOCOOJIEHHOCTH OpPraHW3Ma U €€ OTHOCHTEIBHOTO
Xapaxkrepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKACHUU >KU3HU. HaydHble runore3bl BOSHUKHOBEHMSI KU3HU
Ha 3emiie: a0uoreHe3 M MaHCIEpMUS. XUMHYECKas SBOJIOLUSA. AOHOTEHHBIH CHHTE3 OpPraHU4YeCKHX
BEUIECTB M3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOM  SBOIIOIUH.
Havanpabie sTanmel Omosiormueckoit ssostonuu. I'umoreza PHK-mupa. dopmupoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NMPOTOKJIETKU. [lepBbie KiIeTku U ux 3Bostouus. PopMUpOBaHUE OCHOBHBIX
TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie o pam u nepuoaam. Karapxeit. Apxeickas © IpoTepo30MCKas IPHI.
[laneosoiickas »pa u e€ TmepHoabl: KEMOPHICKUI, OpPIOBUKCKHUNA, CHIIYPUHCKHIA, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Mes3o30lickas 3pa U €€ ePUOobl: TPUACOBBIN, FOPCKUN, METOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MaeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMara W TEOJIOTMUECKUX MpoueccoB. (OCHOBHBIE 3Tambl 3BOJIOLUU
pPacTUTENILHOTO M YKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHui W XKUBOTHBIX. [losBieHHe, pacuBeT U
BbIMUpPaAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHu4ecKoro Mupa Kak oTpakeHue 3BoJoLNUU. OCHOBHBIE CUCTEMATHUECKUE TPYIIIbI
OpPraHU3MOB.

OBoronus 4enoBeKa. AHTPONOJIOrHs Kak Hayka. Pa3BuTue mpeiacTaBieHUN O MPOUCXOKICHUU
gyenoBeka. MeTtoapl u3ydeHus aHTpomnoreHeza. (CXoAcTBa M pas3inyMsl 4YEJIOBEKAa U JKUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeIoBeKa.

JBmwxymume cuibl (pakTopsl) aHTpornorenesa. HaciencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1EecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaUM U BETBU JBOJIIOIMM YEJIOBEKA: aBCTpajonuTeku, Yemosek ymensiid, Uenosek
npsaMoxoaamui, Yenosek HeanaepranbCkuii, HYenoBek pa3ymHbli. Haxonkum HMCKOMaeMbIX OCTaTKOB,
BpeMs CyILIECTBOBaHMsI, 00J1aCTh pacpOCTpaHeHusl, 00BEM rOJI0BHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pachkl: €BPONEOUIHAsT (€Bpa3Hiickasi), HErpo-
aBCTpaJOuIHas (3KBaTOpHANIbHASA), MOHTOJIOMAHAS (a3maTcKo-aMepHKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TPEACTaBUTENEH YEIOBEUECKUX pac K YCIOBUSM CYLIECTBOBaHMS. EQUHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. /lapsun.

Tabmumpl u cxembl: «Bo3HukHOBeHHEe COTHEUHOW CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO0 MHPay,
«PactutenbHas kieTka», «KuoTHas knetka», «[Ipokapuoruueckas kieTka», «CoBpeMeHHas cucTeMa
OpraHMyeckoro mMupa», «CpaBHEHHE AHATOMHUYECKHMX YEpPT CTPOEHHS YeJIOBEKa U YeI0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MECTa MaJCOHTOJOTMUECKUX HAXOJOK MPEJKOB COBPEMEHHOI'O YEJIOBEKay,
«/lpeBHerimue moamn», «JIpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «YeI0BeUeCKHe pachh».

Ob6opynoBanue: Myspku «[IpoucxoxaeHne yeaoBeka» (OIOCTBI aBCTPAJIONUTEKa, MUTEKAHTPOIa,
HeaHJepTayiblia, KPOMAaHbOHIIA), CJIETIKH UM U300paKeHUSI KaMEHHBIX OPYAHiIl MepBOOBITHOIO YeloBeKa
(xamMHH-YOMIIEpHI, pyOuMIa, ckpebiia), TeOXPOHOJIOTHYECKast Ta0nua, KouieKuus «PopMbl COXpPaHHOCTH
HCKOIIAEMBIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



[Ipaktuyeckas pabora Ne 1. «/3ydyeHHe HMCKOMAEMbIX OCTATKOB PACTCHUH W JKUBOTHBIX B
KOJUIEKIIUSX».

OKCKypcusi «DBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI My3€eil).

Tema 3. OpranusMsbl U OKpYyKaloLas cpeaa.

OKoJorusi Kak Hayka. 3aJaud U paslenbl 3KOJOTMU. MeTonbl SKOJIOTHMYECKUX HCCIeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenabl 0OuTaHUs OPraHU3MOB: BOIHASI, HA3E€MHO-BO3/AYIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorudeckue ¢akropbl. Kimaccudukamuss 3IKoIOTHYECKUX  (PaKTOPOB:  aOMOTHYECKUE,
OMOTHYECKHE U aHTponoreHHbIe. JleficTBre 3KoIornyeckux (PakTopoB Ha OPraHU3MBbI.

AlGuotnueckue (GakTOphl: CBET, TemIepaTypa, BilaxHocTh. DotonepuoausM. [IpucnocobdbneHus
OpPraHU3MOB K JIeHCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckrue puTMmsl.

buotnyeckue ¢axTopsl. Buapl OMOTHYECKHMX B3aMMOJEHCTBHIA: KOHKYPEHIHUS, XWUIIHUYECTBO,
cumbuo3 u ero dopmel. I[lapasuTusm, koomepauus, MyTyaslin3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAUYeHHE OMOTHYECKHMX B3aUMOACHCTBUN st
CYILIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU Nonyasiuuu. OCHOBHBIE [TOKA3aTEIH MOMYISIUN: YUCICHHOCTD,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpalud. JIMHAMHKA YMCICHHOCTH MOMYJALUUA U e
perynsuus.

JdeMoHcTpanum:

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

Tabmuubl u cxembl: kapta «lIpupomusie 30HBI 3emim», «Cpenbl OOUTaHHS OPraHU3MOBY,
«Doroneprogn3m», «llonmymsnuny», «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH MOMYJSIHA HH(Y30puu-
Tydenbkny, «[luiesbie nemnmy.

JlabopaTopHble 1 IpakTHYeCKHEe PAdOThI:

JlaGopatopHass pabora Ne 3. «Mopdonoruyeckue OCOOEHHOCTH PACTEHUN M3 pa3HBIX MECT
OoOUTaHU.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IIoacuér IIOTHOCTH NOMYNIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo06miecTBO opranu3MoB — OuorieHo3. CTpyKTyphl OHMOIIEHO3a: BUJIOBasi, MPOCTPAHCTBEHHAS,
Tpodudeckas (mumesasi). Buasl-nomuHanTel. CBA31 B OHOIIEHO3E.

Okonoruyeckue cucrembl (3kocucremsl). Ilonstue 00 »5kocucremMe U OHOreoLEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peaylLeHTsl. Kpyrosopor
BELIECTB M INOTOK dHEPruu B 3Kocucteme. Tpoduueckue (NmuiieBble) YPOBHHM 3KocucTeMbl. [lumieBsie
uenu 1 cetd. OCHOBHBIE TOKA3aTeNM SKOCHCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTHYECKUE MUPAMUIBL:
MPOJYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISALINS, Pa3BUTHE.
Cyxkueccus.

IIpupoaHbIE  SKOCHCTEMBI. OJKOCUCTEMBI 03€p M pPEK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  AKOCHUCTEMBI. ATpO’KOCHCTEMBI. YpOoskocucteMbl. buonoruueckoe u
X03SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazne kak QakTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Vuenne B. U. Bepnanckoro o Ouocdepe. I'panuipl, coctaB u cTpykTypa Ouocdepsl. Kupoe
BemiecTBO U ero (yHkmuu. OcoOeHHOCTH Omocepbl Kak riobadbHON 3KOCHUCTeMbl. JuHamudeckoe
paBHOBecHe 1 oOpaTHast CBsI3b B buocdepe.

KpyroBopoTsl BemecTs 1 GMOre0OXMMHUECKUE IIUKIIBI 3JIEMEHTOB (yriaepoJia, a30Ta). 30HAIbHOCTb
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emun. AHTPONOTCHHBIE U3MEHEHUss B Ouocdepe. [mobanbHbIE
9KOJIOTUYECKHUE MPOOIEMBI.



CocymecTBoBaHue mpupoAbl M uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3us Kak OCHOBA
ycroiiunBoctu Omocepsl. OCHOBa PpAalMOHAIBHOIO YIpPaBJIEHUS MPUPOJHBIMU pecypcaMd M HX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa IPUPOIBL.

JdemMoHcTpaumMu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl n cxemsl: «[Iumesble nenu», «buomeHo3: coctaB U CTpykTypa», «lIpuponHsie
coobmiectBay, «llemn mutanusy, «JKomorudyeckas nupamuaa», «buocdepa u denoBex», «IKocucTema
LIMPOKOJINCTBEHHOIO JIeCa», «JKOCUCTEMAa XBOMHOrO Jieca», «bHoneHo3 BomoéMman», «ATrpOLEHO3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JCUCTBUSA Ha NPUPOAY», «BakHEWIIMEe MCTOYHUKH 3arps3HEHUS
BO3/yXa M I'PYHTOBBIX BOJ», «[louBa — BaxxHelmas coctaBistomas 6uocdepsn», «PakTopsl Jerpajalnun
nouBy», «llapaukoBsiii 3¢pdexT», «DaKkTopbl PagUOAKTUBHOTO 3arpsisHeHus Ouochepsr», «OoOmas
CTpyKTypa Ouocdepsl», «PacmpoctpaneHue xu3HH B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepona B 6uochepe», «kKpyroBopor azora B mpupoae».

Ob6opynoBanue: Mojenb-amuiMkanus «Tunuunele OuoOLEHO3bl», repbapuil  «PacTutenbHbIE
cooOmiecTBay, Koyuteknuu «buonenos», «Bpeaurenn BaXHEWIINX CEITbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy M KOJJICKIMM PACTEeHUH M KMBOTHBIX, NMPHHAJUIEKAIME K Pa3HBIM 3KOJOIMUYECKHM IpyIIam
onHoro Buaa, Kpacuas xkuura Poccuiickoit denepannn, n3o0pakeHuss OXpaHsAEMbIX BHJIOB PaCTEHUN U
KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA [MPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cornacao ®I'OC COO, ycraHaBIMBarOTCS TPEOOBAHUS K pe3yJIbTaTaM OCBOEHHs 00Yy4aroLMMUCS
porpamMM CpeaHero o01ero 00pa3oBaHus: INYHOCTHBIM, METAITPEIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3ybTaTOB OCBOCHUS NpeaMeTa «brosIorus» BBIIECICHBI CICAYIOIINE
COCTABJISIOLINE: OCO3HAHUE OO0YYAIOIUMUCS POCCUHCKOM Ipa)1aHCKOM MJEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCT U CAaMOONPEIEIICHNI0, HATMYME MOTUBAlMU K 00y4EHHUI0 OMOJIOTHH,
LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M
HCTOPUYECKUX TPAIULIMHA pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTbh U CIIOCOOHOCTH O0yYaIOLIUXCs
PYKOBOJACTBOBATbCA B CBOEU JEATECIBHOCTH ILIEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, IPUCYILUMHU
cUCTeME OHMOJOTMYECKOr0 00pa30BaHUs, HAJIWYHME HKOJIOTMYECKOr0 IIPaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS IpenMera «buonorusy A0CTUralTcs B €UHCTBE yUeOHOU U
BOCIIMTATEIbHONW JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUIAMU U
HOpMaMHM MOBEJIEHUsI U CHOCOOCTBYIOT IMpOIleccaM CaMOIO3HAaHUS, CAMOBOCHHUTAHUS M CaMOpa3BUTHS,
pa3BUTUSI BHYTPEHHEH MO3UIUU JIMYHOCTH, IATPUOTHU3MA, YBAXKEHUS K 3aKOHY M IPaBONOPSIKY,
YeJIOBEKY Tpy/la U CTapIIeMy MTOKOJCHHIO, B3AUMHOTO YBaXXEHHUsI, OEPEKHOT0 OTHOLIEHHS K KYJIbTypHOMY
HacjleAWd M TPAJAWLOHUSIM MHOTOHAallMOHAIbHOro Hapona Poccuiickon ®enepanuu, npupoae u
OKpY>Karollen cpene.

JIndHOCTHBIE pe3ynbTaThl OCBOECHHUS yueOHoOro mnpenMera «buonorus» HOKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTH 00YHYaIOLINXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEN MO3ULIHEN
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHUEHTAllMi, TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUH,
COOTBETCTBYIOIIMX TPAAULMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIecTBa, pacIIMpeHHe KU3HEHHOTO
OMBbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pEATU3allMM OCHOBHBIX HAINPABICHWW BOCIHUTATEIBLHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKOW MO3UIUH O0YYaIOIIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUICKOro 00IEeCTBa;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NIPABOIOPS KA,



TOTOBHOCTb K COBMECTHOW TBOPUYECKON JAEATEIHLHOCTH NpPHU CO3JAHWHM YYEOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U MO3HABATENIbHBIX 33/1a4, BBITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEIsITh COOCTBEHHYIO MO3HIIMIO MO OTHOIIECHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOUX JCHCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JOJeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[UAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTH K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOTHCHHS YI€OHBIX, ITO3HABATEIHLHBIX
U HCCIEJ0BATENbCKUX 3a/la4, YBaXKUTEIHHOTO OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXKICHHUU
CIOPHBIX BOIPOCOB OMOJOTUYECKOTO COACPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKONH MISHTUYHOCTH, NATPUOTH3MA, YBAXKEHHS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHOM, rop1ocTH 3a CBOM Kpaid, CBOX0 Poauny, cBOM
SI3bIK U KYJbTYPY, POILIOE ¥ HACTOALEE MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICAMIO M MaMITHUKAM MPHUPOJIBI, JOCTHKCHHUSIM
Poccuu B Hayke, ucKyccTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJIICHME W Pa3BUTHE OHOJIOTHH,
MOHUMAHUS 3HAUYEHUs OMOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEIOBEKAa M COBPEMEHHOIO
o011ecTBa;

uzeiHast yoex1IEHHOCTb, TOTOBHOCTh K CIy>KeHUIO0 U 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
Cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM, CO3[JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUSA HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPaAULIMAIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs ACTETUKY OBITa, HAYYHOTO MU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMAaHKE YMOITMOHAILHOT'O BO3ICUCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usunyeckoro BocnMTaHUS, (POPMHPOBAHUA KYJbTYPbI 3A0POBbSI M 3MOLHOHAJIBHOIO
Os1aromosty4ms:

MOHMMAaHUE M pealu3alus 3I0pOBOr0 U 0e30MacHOro obOpasza KHU3HU (3I0pOBOE MHUTAHUE,
COOJIO/ICHNE TUTHEHUYECKUX TPAaBWI W HOPM, COATAaHCHUPOBAHHBIA PEXUM 3aHATHA H OTIBIXA,
perynspHasi ¢uU3NUYECKash aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHNE EHHOCTH TPaBUJ WHAMBHUIYAJILHOTO M KOJUIEKTHBHOTO O€30MacHOTO MOBEICHUS B
CUTYaIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHWE TIOCINEACTBHA W HENPHUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHUS aTKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AaKTUBHOM JESATENIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HAmpaBlIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TaKyIO IS TEIbHOCTD;

WHTEpEC K pasnmuyHbiM cdepaMm TpodeCcCHOHATBHOU JEATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP OymyIiei mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHMIO i CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOLICHNUE K MPUPOJE KaK UCTOUHUKY KH3HH Ha 3eMjie, OCHOBE
€€ CyIleCTBOBAaHMS,

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYphl: IPUOOPETEHUE OIbITA MNIAHUPOBAHUS MTOCTYIIKOB
Y OLEHKU MX BO3MOXKHBIX MOCJIEJCTBUI AJIs1 OKpYXKaroIlel cpeibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IyTel UX PelIeHus;

CIOCOOHOCTh MCHOJIBb30BaTh IMpHOOpeTaeMble NMPU M3YYEHUU OHMOJIOTMU 3HAHUS U YMEHUS IpU
pemieHnH MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM IPUPOAONOIH30BAHUEM (COONIOIEHUE IPAaBHI
MOBEJICHHUsI B IIPUPOJE, HAINPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMaX, OXpaHy BUJOB,
IKocucTeM, orochepsl);

aKTUBHOE HENpPUATHE ACUCTBUI, MPUHOCAIIMX Bpel OKpY)KaIOLIEH NpUpOAHOHN cpene, yMEHHE
MPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJOTHYECKUE TIOCIEACTBUS MPEeNNPUHUMACMbIX JEHCTBUN U
IIPeJOTBpaIaTh UX;

HAJIMYME Pa3BUTOrO  HSKOJIOTMYECKOTO  MBIIUICHHS, OSKOJIOTMYECKOH KYJIbTYphl, OIbBITA
JESITeIbHOCTH SKOJIOTUYECKOM HaIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS MMHU B IO3HABaTEJIbHOH,
KOMMYHHUKAaTHBHOH M COIMAJILHOW IPAKTHKE, TOTOBHOCTH K yYacCTHUIO B MPAKTHYECKOW NIESTEITHHOCTH
9KOJIOTUYECKOI HallpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U OOIECTBEHHOW NPAKTHKU, OCHOBAHHOTO HAa JUAJIOTE KYJBTYP, CIIOCOOCTBYIOILEIO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHME SI3BIKOBOM W YMTATEIILCKOM KYJIBTYpPBI KaK CPEICTBA B3aUMOJICHCTBHS MEXKILY
JOABMU U TO3HAHUSI MUDA;

NOHMMaHue creunpukd OWONOTHH KakK HayKH, OCO3HaHus e€ pomu B (HOPMUPOBAHHH
palMOHAIBHOIO HAYYHOTO MBIIIJICHUS, CO3JJaHMM LIEJIOCTHOTO MPEACTaBIECHUS 00 OKpY’KalOIIeM MHUpe
KaK O €IMHCTBE IPUPO/JIbI, YEIIOBEKA U 00IIECTBA, B TO3HAHUHU IPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHun
po0JIeM COXPAaHEHUs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAUMMOCTH OMOJIOTMM NIl COBPEMEHHOM IUBMIM3ALMU: 00ECIeueHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pellaTh
pecypcHble MpoOIeMbl pa3BUTHUS YEIOBEUYECTBA, MOMCKA IyTeH BBIXO/a U3 INTOOATBHBIX IKOJIOTUYECKUX
npobieM U obecredeHus: Inepexoja K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BaHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TIOJIyU€HUM OWOJIOTUYECKUX 3HAHMHA B IENAX MOBBIIIEHUS OOMIei
KYJIBTYpBI, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAJIHHOW TPaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOM TP N3y4EeHUH OMOIOTHUH;

MOHMMAaHKE CYITHOCTH METO/I0B NTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCMOJb30BaTh MOJy4YaeMble 3HAHUS JJI aHalu3a U OOBSICHEHHs SBICHHH OKPYXKAaIOLIEro Mupa |
MPOUCXOJAIINX B HEM M3MEHEHUH, yMEHHE JenaTh 0OOCHOBAaHHBIE 3aKIIOYEHMs] Ha OCHOBE HAyUYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C LEJBIO OTYYEHHUs JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS JJIsl pelIeHus MmpodiieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE IIEHHOCTH HAy4YyHOM JesTeNbHOCTH, TOTOBHOCTh OCYUIECTBIATH IPOEKTHYIO U
HCCIIEI0BATENBCKYIO JEATENbHOCTh MHUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPAa30BaHMIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMH B COOTBETCTBHH C KU3HEHHBIMHU NTOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHS Y4eOHOTO TIpeaMeTa «bHoIorusy BKIIOYAIOT: 3HAYMMbIE
st (OPMHUPOBAHUS  MHUPOBO33PECHHSI  OOYJAIOUTUXCS  MEXKIUCIUIUIMHAPHBIE  (MEXKIIPEAMETHBIC)
oO0IIeHayYHbIC TOHATHS, OTPAXKAIOUIUE IEOCTHOCTh HAYYHOH KapTUHBI MUPAa U CHEIU(PHKY METOJ0B
MO3HAHWs, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBICHHE, TPOIECC, CUCTEMA,
Hay4YHBI (PAKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HUCCIEeIOBaHUE, HAOIIOJACHHE,
W3MEpEHUE, OKCIEPUMEHT W JpPYrux), YHHUBEpCaIbHbIC Yy4eOHbIe [eiicTBHUsA (TIO3HaBaTeNbHBIC,



KOMMYHHKATHUBHBIC, PETYISATUBHBIC), oOecnieunBaromume GpopmupoBanne QyHKIMOHAIBHONH TPAMOTHOCTH
U COLMANIBHOM KOMIIETEHIIMH OOYYalolIUXCsl, CIIOCOOHOCTh OOYYaIOIIMXCS HCIOJIb30BaTh OCBOEHHBIE
MEXIUCHUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U YHUBEPCAIbHBIC Yy4YeOHbIE JCHCTBHUS B
M03HABATEIBHON U COIMANIHOM MPaKTUKE.

MertanpeamMeTHble pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEAHETO 0O0Iero oOpa3oBaHUs JOJKHBI
OTpaXkaTh:

OBgi1ajieHHe YHHBEPCAJBHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENILHO  (DOpPMYNIMPOBaTh M aKTyaJIM3MpPOBaTh NPoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TIPU OCBOCHUU 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a, CHHTE3a,
CpaBHEHUs, KiacCH(pUKAIMK, 0000IIECHNS ), PACKPBIBATh CMBICT OMOJIOTMYECKUX TOHSITHH (BBIICIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMH MTOHSATHSIMH ),

OTIpEeeNATh LEIN AEITeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTH
PE3YIIbTAThI JEATSIIEHOCTH C TTOCTABIICHHBIMHA IEIISIMH;

UCIIOJIb30BaTh OMOJIOTHUECKHUE OHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXJCHHUS (MHIYyKTHBHBIC, ICAYKTUBHBIC, 10 AaHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHUBOpPEYMS] B pPACCMAaTPUBAEMbBIX SBICHHSIX, (OPMYIHpPOBATh BBIBOJBI H
3aKJTFOYCHUS,

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA I NPEICTaBICHUSA CYIIECTBEHHBIX CBsI3ed W
OTHOIICHUH B H3y4aeMbIX OHOJIOTUYCCKUX OOBCKTaX, a TakKkKe TMPOTHBOPEYHIA pPA3HOrO Ppoja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3zpabareiBaTh IUTAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a HMMEIOIIUXCS MaTepUaTbHBIX M
HeMaTepUaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHUBATH
PUCKHU MOCTEACTBHIA NESTENbHOCTH;

KOOPJIMHHUPOBATh MW  BBINONHATH pa0OTy B  YCIOBUSX  pPEATbHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

BJIQJICTh HABBIKAMU Y4YeOHO-HCCIICIOBATSIIBCKOW H  TPOCKTHOW JIEATSIIBHOCTH, HAaBBIKAMH
paspeleHus mpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TOUCKY METOJIOB PEIICHHUS
MPAKTUYECKHX 33J1a4, TPUMEHECHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIIONIb30BATh  PA3NIUYHbIE BUIBl JEATENBHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CHTYAIMSX, B TOM YHCIIC MPH CO3JaHUU
y4eOHBIX U COIMABHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSIMH M METOJIaMU;

CTaBUTh H (OPMYJIHPOBATH COOCTBEHHBIE 3a7adyd B 0Opa30BATENBHOW JEATETLHOCTH |
KU3HEHHBIX CUTYaIIHIX;

BBISBJISITh TTPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyaJM3UPOBATh 3a/]ady, BBIIBHTATh THIIOTE3Y €€
pelleHrs, HAaXOJIUTh apryMEHTHl IS JOKAa3aTeNbCTBA CBOMX YTBEPXKICHHM, 3a/aBaTh MapameTpbl U
KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOTYYCHHBIE B XOJE PEIICHUS 3a/1a4ll Pe3yNlbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

OCYIIECTBIIATh I[ICJICHANPABICHHBIA TIOMCK TIEpeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
npoeccHoHABHYIO Cpeny;

YMETb NIEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WUJIEH, MIPEAIaraTh OPUTHHAIBHBIE MOIXO0bl U PELICHHS, CTAaBUTh MPOOIEMbI U
3aJ1a4u, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:



OpPUEHTHPOBATHCSI B PA3IUYHBIX UCTOYHUKAX MH(OpMAIMK (TEKCTe Y4eOHOro MmocoOus, HayqHO-
HOMYJIAPHOI JauTeparype, OMOIOIHYECKUX CIOBapsIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHANM3UpPOBAaTh MH(POPMALUIO PA3TUYHBIX BUAOB M (OPM MPEACTABICHHS, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

dopMynupoBaTh 3ampochkl W NPUMEHATh pa3jIMYHbIe METOJIBl TpU TOHCKE U OTOOpe
Ouosiornyeckoil uHopMay, HEOOXOIMMOH /7S BHIIOJIHEHUS YUeOHbIX 3aa4;

npuoOpeTraTh  ONBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBbHYIO (POpPMY MpeACTaBICHUs OMOIOTHYECKON MHPOpPMALIUU
(cxempl, TpaduKH, AUArpaMMBbl, TaOTUIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPE/ICTBA pU paboTe ¢ OMoJornuecKoi nHpopmaruei:
IPUMEHATh XUMHUECKHUE, (PU3NYECKHE U MaTeMaTUYecKHe 3HaKU U CUMBOJIbI, (hopMyJibl, aOOpeBUatTypy,
HOMEHKJIATYpY, UCTIOJIb30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH;

BJIAJICTh HAaBBIKAMM PACIO3HABAaHUS M 3allUThl MHPOpMALUHU, UHOOPMAIIMOHHON 0€30IMacHOCTH
JIUYHOCTH.

OnJialeHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o0menue:

OCYILECTBIISATh KOMMYHHMKAIlMM BO BceX cepax >KM3HM, aKTUBHO YYacTBOBATh B JIMAJIOTe WU
IMCKYCCHH TI0 CYHIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEJIHO BBINIOJIHEHUS IpeAsaraéMoi 3ajjau, YYUThIBaTh UHTEPECHI M COTIACOBAHHOCTD MO3ULMH
JPYTUX YYaCTHUKOB JUAJIOTA WK IUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CPEACTBA OOIIEHUS, NMOHMMATh 3HAYEHHE COLMAJIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMd, YMETh CMST4aThb KOH(IMKTBI M BECTH
IIEPEroBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHUS M B3aWMOJICHCTBHSA, IOHUMATh HAMEPEHHs IPYTUX
JIO/IeH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (hopme GpopmynupoBaTh
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

NOHUMAaTh U UCTOJIb30BATh NPEUMYIIECTBA KOMAaHJHON U MHIUBUYyaJbHON PabOTHI MIPU peLICHUN
OMOJOrMYecKO  MpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh MPHUMEHEHHS TPYNNOBBIX  (GopM
B3aMMOJICHCTBHS IIPU PELIeHUN y4eOHO! 3a1aui;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JCWCTBUH ¢ Y4ETOM OOUIMX WHTEPECOB U
BO3MOKHOCTEH Ka)K0r0 WieHa KOJUIEKTHUBA;

NPUHUMATD [T COBMECTHOW NESITeTbHOCTH, OPraHN30BBIBATH U KOOPJIUHHPOBATH JEHCTBUS 1O
e€ JIOCTMXKEHMIO: COCTABIIATH IUIAH NEHCTBUHM, pacupefensiTh PoJd ¢ y4€TOM MHEHHUI y4YacTHUKOB,
00CYyXXJaTh pe3y/lbTaThl COBMECTHOU paboThI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXJOr0 y4acTHHKAa KOMaHJIbl B OOIIMN pe3yibTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE TIPOEKTHI, OIIEHWBAaTh WUIEH C TMO3UIMHM HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MO3UTHUBHOE CTPATErMYECKOe MOBEACHHE B PA3JIMYHBIX CHUTYaLUSAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUITHATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMH PeryisTHBHBIMM A€l CTBHSIMU:

1) camoopranusanms:

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS Ul BBISIBICHUS NMPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHUsIX;

BBIOMPAaTh HA OCHOBE OHOJOTMYECKUX 3HAHUM I€JIeBble M CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSAX M IMOCTYNKAaX [0 OTHOIIEHHIO K JKMBOH MpPHUPOJE, CBOEMY 3I0POBBIO M 3/I0POBBIO
OKpY>KaloIINX;

CaMOCTOSITENILHO OCYIIECTBIIATh 103HABATEIbHYIO JESITEIbHOCTb, BBIIBIATH IPOOIEMBI, CTABUTH U
(dbopMyIHpOBaTH COOCTBEHHBIE 337]a4ll B 00Pa30BaATEIbHOM IEATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;



CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEHICHUS MpoOJIeMbl ¢ y4ETOM HMEIOIIUXCS PECypCoB,
CcOOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHEIN BBIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TIPOSBICHHUIO IIUPOKON SPYAWIMH B Pa3HBIX 00JACTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIQ/IETh HAaBBIKAMH I103HABATEIbHOW pedieKCHHM KaK OCO3HAHMSI COBEpILIAeMbIX ACUCTBUUA U
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJIbTaTOB W OCHOBAHWM, HCIOJIB30BaTh MPHEMBI PEIICKCUU IS
OLICHKH CUTYyalluH, BEIOOpa BEPHOIO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIKU3E PE3yNIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UIUH IPYTOr0 YEeIIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTarel ocBoeHUs mporpammbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crnienuduyeckue A yueOHoro npenmera «buonorus» HayuyHble 3HAaHUS, YMEHHS U CIIOCOObI
NEHCTBUI 1O OCBOEHMIO, WHTEpIpeTaly W NpeoOpa3oBaHUIO 3HAHUM, BHJbI JESATEIBHOCTH IIO
MOJTy4YEHUI0O HOBOTO 3HAHMSA M NMPUMEHEHHMIO 3HAaHUI B Pa3NUYHBIX Y4E€OHBIX CHUTyallUsiX, a TaKKe B
peaJIbHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosiorneid. B mporpamme mpeameTHbIE pe3ysbTaThl
IIPEJCTABIIEHBI 110 r0JIaM 00y4EHHsI.

[IpenmeTHbIe pe3ynbTaThl OCcBOeHUs yueOHoro mpenmera «buonorus» 6 10 knacce AOMKHBI
OTpaXkaTb:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ W POJU OHOJOTMM B CHCTEME HAy4yHOTO 3HAHUSA
€CTECTBEHHbIX HayK, B (()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAYYHOT'O
MHPOBO33PEHHUS, O BKJIAJ€ POCCUHUCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIIeHUs )KU3HEHHBIX 3a/]1a4;

YMEHHME pacKpblBaTh COJEp)KaHUE OMOJIOTMYECKMX TEPMHUHOB U TMOHSATHM: >XKHU3Hb, KIETKa,
OpraHusM, Meradoiu3M (OOMEH BELIeCTB M IPEeBpaIleHUE SHEPruu), TOMeocTa3 (CaMOperyJssaius),
ypOBHEBasi OpraHu3allis >KUBBIX CHCTEM, CaMOBOCIpPOU3BeAEHHE (PErpoyKIHs), HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHME u3JlaraTb OWOJIOTMYECKHWE TEeOopuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAas,
[EHTpaIbHas JI0rMa MOJIEKYJIsIpHOU Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunona) u
yuyeHusa (0 LEeHTpax MHOroo0Opasus M HpPOUCXOXKIEHUS KynbTypHbIX pactenuit H. W. Basuiona),
OTIPEAEIIATH TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAMU HAYYHOT'O MO3HAHUS B OMOJIOTHU: HAOJIO/IEHUE U OMUCAHUE KUBBIX
CHCTEM, IMIPOIECCOB M SBJICHUN, OpraHM3alus M MPOBEACHUE OHOJIOIMYECKOr0 HSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBIBICHHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BEIMUYMHAMH, OOBSICHEHHE
IIOJIYYEHHBIX PE3Yy/IbTAaTOB, MCIOJIb30BAHHBIX HAyYHBIX IOHATUN, TEOPUH M 3aKOHOB, YMEHHUE J€1aTb
BBIBOJIBI HA OCHOBAHUH IIOJy4YEHHBIX PE3YyIbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU BHUPYCOB, KJIETOK IIPOKAPUOT M 3SYKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH IIPOLECCOB: OOMEHa BELIECTB U
NpeBpalleHusl SHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTMYECKOTO U HHEPreTHYecKoro oOMeHa,



XEMOCHHTE3a, MUTO3a, MeH03a, OTII0JJOTBOPCHHUS, PA3MHOKEHUS, MHIUBUTyaTbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSThH OyUYEeHHBIC 3HAHUS 111 OOBSICHEHHS] OMOJIOTMYECKUX MPOIIECCOB U SIBJICHU,
JUIS. TIPUHSTHS TPAKTUYECKUX PEHICHUH B MOBCETHEBHON JKU3HU C IIEJTbIO OOecreueHus] 0e30MacHOCTH
CBOETO 3/I0pPOBBbSI U 3/I0POBBSl OKPYKAIOUIMX JIFOAEH, COOJIOJAEHUS HOPM T'PAaMOTHOTO TIOBEACHUS B
OKpYyKalolied MPUPOJHOW cpele, TMOHUMAaHWE HEOOXOJMMOCTH HCIIOJIb30BAHUSI  JTIOCTHIKCHUH
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJOTHH JUIsl PAlMOHAIBHOTO MPHPOIOTIONIE30BAHMS;

YMEHHUE pemaTh 3JeMEHTapHbIC I'eHETUYCCKHE 3a/la4l Ha MOHO- M TUTHOPUIHOE CKpEIUBaHHE,
CIICTIJICHHOE HACJIEZIOBAaHUE, COCTABIIATH CXEMbl MOHOTMOPHIHOTO CKPEIIUBAHHS Ui MpPEICKa3aHUs
HACJICIOBaHsI IPU3HAKOB y OPraHNU3MOB;

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIE U NMPAaKTUYECKUE pabOThI, COOMI0AATh MpaBuiIa Mpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAO0BaHUEM;

YMEHUE KPHUTUYECKH OIICHMBAaTh M HMHTEPIPETUPOBATH HH(OpMAIMIO OHWOIOTHYECKOTO
COJICp KaHUsI, BKJIFOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA MAaCCOBOM
nHpOpMAINY, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STHUYECKUE ACTEKThl COBPEMEHHBIX HCCIICJOBAHHUHA B
OMO0JIOTHH, MEAUIINHE, OMOTEXHOJIOT HH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIEC M YCTHBIE COOOIIEHHs, 0000mmas OH0oIOTHIEeCKYIO
WHGPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATHUHBIN ammapar OHOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOEHUS ydeOHoro mpenmera «buomorus» 6 11 knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe€ M pOJU OWOJIOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MUpPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCHUHCKHX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(GYHKIIMOHATHLHON IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHUE pACKpBIBaTh COJCpKaHWE OHMOJOTWYECKMX TEPMUHOB W TOHATHH: BUJ, MOIYJISIHS,
TCHO(OH], DBOJIOIHMS, IBUXKYIIUE CHIbl ((AaKTOPBI) HSBOIIOIMUHU, PUCTIOCOOICHHOCTh OpPraHU3MOB,
BUZI000pa30BaHue, SKOJIOTHIECKHE (PAKTOPHI, SKOCUCTEMA, IPOAYIICHTHI, KOHCYMEHTHI, pEAYIICHTHI, IeMTH
MUTaHUs, KOJIOrHYecKas MupaMuia, buoreoueHos, buocdepa;

YMEHHUE H3JlaraTh OMOJOrH4YecKkre Teopuu (dBotoroHHas teopus Y. JlapBuHA, CHHTETHYECKAs
TEOpHs BOJIOLMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apoablimeBoro cxonacrsa K. M. Bbapa, uepenoBanus
TJIaBHBIX HampasieHuil u myreit sBomonnn A. H. CeepiioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJaMH HAyYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOJEHUE M OIMCAHHUE JKUBBIX
CHCTEM, IMpOLECCOB M SBJICHUN, OpraHM3alus M MpOBeAEHHE OHOJOrMYECKOr0 SKCIEPHUMEHTa,
BBIJIBKCHHE THITOTE3bI, BBISIBICHUE 3aBHCHMOCTH MEXIY HCCIEIYeMBIMH BEITUYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PEe3y/bTaTOB, MCIOJNB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbl HA OCHOBaHHMHU MOJTYYECHHBIX PE3yJbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHMOJIOTMYECKHMX OOBEKTOB: BHJIOB,
MIOTTYJISIIIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OWOTEOIEHO30B M HSKOCHCTEM, OCOOCHHOCTH
NPOIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHJI000pa30BaHMUA,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB, JE€HCTBHS HKOJIOTHYECKHX (AKTOPOB Ha OpraHW3MBI, IepeHoca
BEIIECTB M IIOTOKA HSHEPTUU B IKOCHCTEMAx, AHTPONOTEHHBIX H3MEHEHHMH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE MPUMEHSThH TONyuYeHHBIC 3HAHUS JIJIsI OOBSICHEHHSI OMOJIOTUYECKUX MPOIIECCOB U SBICHUH,
IUTSL TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOHN JKU3HU C IIETbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3/I0pPOBbSl U 3/I0POBBSl OKPY)KAIOUIMX JIHOAEH, COOJIOJEHUS HOPM T'PAaMOTHOIO TOBEACHUS B
OKpYJ)KaloIlel TMPUPOJHOW cpeAe, TOHMMaHWEe HEOOXOJUMOCTH  HCIONB30BAaHUS — JTOCTHKEHUH
COBPEMEHHOM OMOJIOTUH /ISl pallMOHAIEHOTO IPUPOAOIOIB30BAHUS;

YMEHHUE pelaTh dJIEMEHTAPHBIC OMOJIOTUYECKHE 3a/1a4H, COCTABIISTh CXEMbI IEPEHOCa BEIICCTB U
SHEPTUH B SKOCUCTeMax (LIENU MUTAHUS);

yYMEHHUE BBITIOJHATH JJA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COONIIOAATh MpaBwiia NMpu padboTe ¢
y4eOHBIM U JIaOOpPaTOPHBIM 000PYIOBAHUEM;



yMeHue

KPUTHYCCKU  OLICHUBATH

U UHTEPIPETUPOBATH

uHPOpPMALIMIO  OHOJIOTUYECKOTO

COJiepKaHusl, BKJIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHMS W3 Pa3IMYHBIX HCTOYHUKOB (CpEACTBa MacCOBOU

uHpopManuy,

Hay4HO-IIONYJISIPHBIE

MaTepuasbl),

paccMaTpuBaTh

riio0aJbHbIe

9KOJOTHUYCCKHUC

po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIC COOOIICHUS, 00001as OUOIOTHYECKYIO
UHPOPMAIIHIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATHHHBIN armapar OUOJOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
/i pa3ieioB U TeM Beero Kontpoabubie IIpakTnueckue 06pazoBaTebHbIE
NporpaMmMsl padoThI padoThI pecypesr
bubnuoreka HOK
buonorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
JKuBbIe CUCTEMEI B MX 1 bubnuoreka LHOK
OpraHu3aIus https://m.edsoo.ru/7{41c292
XHUMUYECKUI COCTaB 2 1 bubnuoreka LHOK
U CTPOCHHE KIICTKH https://m.edsoo.ru/7f41¢c292
JKusuenesareapbHOCTE 6 bubnuoreka LHOK
KJIIETKH https://m.edsoo.ru/7f41¢292
Ei;ﬁiﬁ?;:;bzoe ! 5 1 buGnuorexa HOK
https://m.edsoo.ru/7f41¢292
pa3BHTHE OPTAHU3MOB
Hcnegememoe | s mowows 1K
’ https://m.edsoo.ru/7f41¢292
OpPTraHHU3MOB
gpe::;;fl\f% OcHoBBI 3 brbmmorexa LOK
) https://m.edsoo.ru/7f41¢292
OHMOTEXHOJIOTHH
PesepBHOE Bpems 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
OBIIEE  KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
11 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanmne
Ne (undpossbie)
/o pa3iejioB U TeEM Beero Kontpoabnbie IIpakTunyeckue 06PA30BATEILHBIC
NporpamMmmasl padoThbI padoTbI pecype
DBOJIIOLIMOHHAS 9 1 bubnuoreka HOK
ouosorus https://m.edsoo.ru/7f41cc74
pormmne s 8|9 05 Bumioterca LOK
' https://m.edsoo.ru/7f41cc74
3emiie
Opranu3mMel u 5 1 bubnmoreka HOK
OKpY’KaroImas cpeaa https://m.edsoo.ru/7f41cc74
CoobmecTBa u 9 bubnmoreka LHOK
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3KOJIOTUYECKUE https://m.edsoo.ru/7{41cc74
CUCTEMBI
bubnuoreka LHOK
> PesepBaOC BpeMs 2 https://m.edsoo.ru/7{41cc74
OBIIEE KOJIMYECTBO 34 25

YACOB I10 ITPOTPAMME
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