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HHOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHU TEOPETHYECKYI0 OCHOBY IS
OTpeeeHHs MOIX00B K (POPMUPOBAHUIO COJACPIKAHUS yU4eOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHUenTyalbHble mnojoxeHus @OIOC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COAEpXaHUs, pe3yJIbTaTOB OOYy4YeHUS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00 0OMIUX TENSIX U
MPUHINNAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETrO
obmero oOpa3oBanusi B Poccuiickoit denepanuu, a TakKe TMOJOKEHUS O
cnenuuke OMOIOruM, €€ 3HaYECHUU B IMO3HAHUM KMBOM MPUPOJIBI U 00ECTIeUeHUN
CYIIIECTBOBAHMS YeJIOBeUeCKoro oOrecTBa. CoriacHO Ha3BaHHBIM ITOJIOKCHUSIM,
ormpeseneHbl OCHOBHBIC (DYHKITMH MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJyioruu JaéT TMpPEJCTaBICHHE O Iensax, o0 oOmei
CTpareruu OOy4YeHUs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpEACTBAMU
yueOHOro nmnpeamera «buonorusi», omnpeaenser o0sA3aTeNIbHOE MPEIMETHOE
COJIEp’)KaHUE, €ro CTPYKTYpy, paclpeleieHue 1o paszieliaM U TeMawm,
PEKOMEHIyEMYIO TTOCIIeI0BATEILHOCTh M3YUYEHUSI YU4eOHOTr0 Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKU 0O0pa3oBaTeIbHOTO
IpoIiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaromuxcsl.

B nporpaMmme 10 OHONOTMHM TakKe€ YYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JTMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM PE3yJIbTaTaM
oOyueHrss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHON
NEeATEeTbHOCTH/YUEOHBIX JEUCTBUI OOYYAIOMIMXCS TI0 OCBOCHHIO COJCpP>KaHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mno Ouonorum (10 kmacc, 0a30BbId YpOBEHb) peaM30BaH
NPUHIUAN TMPEEeMCTBEHHOCTU B HW3yYEHHM OWOJOTUM, Onarojgapss 4emMy B HeW
MPOCMATPUBACTCS  HANPABJICHHOCTh HA Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIIUN JTUYHOCTH, SKOJIOTUUECKOTO MBIIICHHUS, TIPEICTABICHUA O 3JI0POBOM
oOpa3e XKM3HU U OEpeKHbIM OTHOIICHHEM K OKpYXKAIoIIed NpUpOAHOU cpene.
[TosToMy Hapsiny ¢ u3ydeHUEeM OOIeOMOIOTHYECKUX TEOPHUH, a TakKe 3HAHUU O
CTPOCHUH >KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOorpamMme Mo OMOJOTUHU YJEJI€HO BHUMAHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B IMOBCEIHEBHOMW >KM3HU JIJISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKUA HACICACTBEHHBIX 3a00JICBAaHWN YEJIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTUYECKHU
1[€JIeCO00pa3HOr0 TOBEIEHUS B OKPYXKAIOIICH MPUPOTHON cpeae, aHaim3a
BIIUSIHUS XO3SUCTBEHHOW JESATENIHHOCTU YEJIIOBEKAa HAa COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHME BHUMAHUS K MPUKIIAIHON HANPaBIECHHOCTH
ydueOHoro npeaMera «bruonorus» NpoJUKTOBAaHO HEOOXOIUMOCThIO 00ECIICUCHUS



YCIIOBHU JUIsl pELIEHUsI OJJHOW U3 aKTyaJbHBIX 3a/Jay IIKOJIBHOI'O OMOJIOIMYECKOIr0
oOpa3oBaHMs, KOTopas mpeanojaraer ¢GoOpMUpPOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJlalTUPOBAaThCA K H3MEHEHUSIM JIUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT0 MHpA.

buonorust Ha ypoBHE cpenHero oOHIEro 0Opa30BaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneuuBaeT (GOpPMUpPOBAHHUE Y OOYYAIOIIUXCA MPEACTaBICHUNU O
HAyYHOM KapTHUHE MHpa, paciiupsieT U 00oOIIaeT 3HaHUS O KUBOW mpupoje, e€
OTJIMYUTEIBHBIX NpPHU3HAKAaX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3HAET
YCIIOBUSL  JJIsA:  TO3HAHUS  3aKOHOB  JKMBOM  MpUPOABI,  (HOPMUPOBAHUS
(YyHKUIHMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO W Oe3omacHoro obpasza
KU3HHU, SKOJIOTHYECKOTO MBIIIICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOU MPHUPOJIEC
U YEJIOBEKY.

Bonbiioe 3nauenne OMOIOTHs UMEET TaKXkKe JIJIsl PelIeHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  oOmiero  oOpa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. Mzyuenue Ouosiornu oOecrneuynBaeT yciaoBus As GOpMUPOBAHUS
MHTEIJICKTyaJIbHBIX, KOMMYHUKAIIMOHHBIX W  HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HHTETpAallMd OHOJOTMYECKHX 3HAHUU C
MPECTAaBICHUSIME U3 APYTUX yUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpaduu. Ha3zBaHHbIE TOJOXKEHUS O MpeJHA3HAYCHHH y4eOHOTro MpeaMmeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpeNeseHHs] MOAXOA0B K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COJEpXKaHMUs, MPEACTABICHHOTO B Mporpamme IO
OuosIoruy.

Ot60p conepxkanust yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: OJDKHBI OCBOWTH 3HAHUS W YMEHHWsS, 3HAYUMBIE IS
dbopmupoBaHusl O0OIICH KYyJbTYphI, OMNPEACAIONINE aJIeKBAaTHOE ITOBEJICHUE
YyeJoBeKa B OKPY’KaloIlIed MPUPOIHOM cpene, BOCTpeOOBaHHBIC B ITOBCEIHEBHOMN
KU3HU U MPaKTUUECKOM aesiteibHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHUl
3aHUMAIOT JIEMEHTHI COICPKAHMS, KOTOPBIE CIY’KAT OCHOBOH TSl ((OPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[IEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3AIUH
OMOJI0rM4ecKOro 00pa3oBaHusl.

CTpyKTypupOBaHUE COJEpKaHUS y4eOHOro Marepuana B Mporpamme IO
OMOJOTHH OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTIUYUTEIHHBIX OCOOEHHOCTAX JKUBOM MPUPOIBI, O €€ YPOBHEBOM OpraHU3aIlluu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJIETICHBI CIIEYIONINE COJEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTosl
HAY4YHOTO MO3HaHUM», «KieTka kak Ouojorudyeckas CHCTEMay



Lens uzyuenus yudeOHOro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIHMOHAJIBHOM
OpraHM3allMi JKUBBIX CHCTEM pAa3HOr0 paHra U MpPUOOPETeHHE YMEHH
WCIIOJIB30BaTh ATH 3HAHUS JUISI TPAMOTHBIX JEHCTBUNA B OTHOIIECHUU OOBEKTOB
KUBOU IPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTikeHue 1enu uzydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYAIONMIMMUCS CHUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIAX, CIYKaIlMX OCHOBOU
Uisl (pOpMUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOSHUU, MHOTOOOpa3uH U OCOOCHHOCTSX KUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBHIJAIOIINXCS OTKPBHITUSX M COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYYArOIIMUXCS TO3HABATENBHBIX, MHTEIUICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalIM3a JAaHHBIX O MyTSIX Pa3BUTHSA B
OMOJIOTUM HAYyYHBIX B3TJISAO0B, WJEH W TOAXOJOB K HM3YUYCHHIO >KHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allNM;

CTaHOBJICHHE Yy oOydJarouxcsi oOumeil KyJIbTypbl, (YHKIIMOHAIBLHON
I'PAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKHBOW TPUPOJLI HA OCHOBAaHWUW 3HAHWA W OMbBITA, MOJYYCHHBIX TpHU
U3y4eHUU OMOJIOTHY;

dbopmupoBaHre y OOydYaOMIMXCS YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JACATEIBHOCTA YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHUS K HEM, COOIOICHHS STHUSCKUX
HOPM IIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIE0OBAHMI;

OCO3HaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUN M7 TIOBBIINICHUS YpPOBHS
AKOJIOTHYECKOU KYIbTYPHI, 4711 (GOPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B OBCEHEBHOM KU3HU TS
OLICHKH TOCJIEACTBUN CBOEH JIESITEILHOCTH 110 OTHOLICHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME M COOJIOJIEHUE Mep NPOPUIAKTHKA
3a001€eBaHUM.

B cucreme cpegnero oOmiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISICTCSI OOsA3aTENIbHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM 00acTi « EcTecTBeHHO-HAYUHbBIE TIPEIMETHD.

Jlist u3ydenusi Ouoaoruy Ha 6a30BOM YPOBHE CpeHEro 0011ero oopazoBaHus
otBoautcs: B 10 kimacce — 34 gaca (1 gac B HeeImIO).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorus kKak Hayka.

buonorusa kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocopueit, STUKON, SCTETUKOW U IIPABOM.
Ponp Ouonoruu B (OpMHUPOBAHMM COBPEMEHHOM HAydyHON KapTUHBI MHpAa.
Cucrema OMOJOrMYECKUX HAYK.

MeToabl TO3HAHMS KUBOM IPUPOABI (HaOIIOAEHUE, SIKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaaccudukamus, MOJIeTMpPOBAHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdemoHncTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /[xx. Yorcon u @. Kpuk.

Tabauiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOM TTPUPOJIBI.

JlaGopaTopHblie U IPpaKTHYeCKUue PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcnonb3oBaHue pa3inMUYHBIX METOIOB MpHU
M3YyYCHUHN OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. ’)Kusblie cucTeMbl M MX OPraHU3ALMS.

XuBble cucTembl (OMOCUCTEMBI) KaK peaMeT u3ydeHust onosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuid OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIM, MOIYJALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIIEHOTHUCCKH), OMOChepHBIN.

JleMmoHCcTpauu:

Tabnuupl 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHU3aluu
KUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozaenb mosiekyibl JJHK.

Tema 3. XuMHUYeCKHH COCTAB M CTPOCHUE KJIETKH.

XUMHYECKUM COCTaB KIIETKUA. XHUMHUYECKUE DJJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEMEHThI. Bojia 1 MUHepalbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHbIX BewlecTB B KieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
HezaMmennmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYpBhl O€IKOBOW MOJIeKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHEe CcBoWcTBa OenkoB. buonorumueckue
GbyHKIMU OENKOB.



®epmeHTbl — Ouosiormueckue Katanuszatopel. CrpoeHue (depMeHTa:
aKTUBHBIM 1EeHTp, cyOcTpaTHas crnenupuyHocts. Kodepmentsl. BuramuHsbl.
Otnuunst GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrineBonapl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabpl - (caxaposa, JakKTo3a) M Iosmcaxapuibl  (KpaxMmall, TJIMKOTEH,
HesuToa03a). buonoruueckue GpyHKIMN yrieBo10B.

Jlununael:  Tpurauuepuasl, Qpochomunuasl, crepounbl. [uapoduasHO-
ruipodoOHble  cBoMcTBa. buonoruueckue Qynkuun sunuaoB.  CpaBHEHHE
yIIEBOAOB, OEJIKOB U JIMIMUIOB KaK MCTOYHUKOB SHEPTHUH.

Hyknennoseie xucnorel: JHK wu PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u Pynkiuu JIHK. Ctpoenne n ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenune u pyHKIuu.

[uTonorus — Hayka o kietke. Kiletounas Teopust — npuMep B3aUMOJICHCTBHS
uzen u (akToB B HAYYHOM MO3HAHUHU. MEeTO1bl U3yUEHUS KIETKH.

Knerka kak menoctHass »xuBasg cucrema. OOmmMe NPU3HAKK — KIIETOK:
3aMKHyTas HapyxHas memOpana, Monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CHHTe3a Oenka.

Tunel KJETOK: »JykapuoTHueckass U mpokapuoruueckas. (OcoOeHHOCTH
CTpO€HHUs MpokapuoTuyeckon kieTku. Kierounas crenka Oaxrtepuil. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYUSI PACTUTEIbHOW, >KUBOTHOU H
IrpUOHOM KIIETKHU.

I1oBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsI CTEHKA, TVIMKOKAJIMKC, UX
¢bynkuuu. [Inazmatuueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. L{uronnazma u eé
opranouipl. OnHOMeMOpaHHbIe opraHouabl kietku: JIIC, ammapar [onbmxu,
mn30coMbl.  [loyaBTOHOMHBIE OPraHOMIAB!I KIETKH: MUTOXOHJPHH, IUIACTHUJBIL.
[IpoucxoxneHne MHUTOXOHIpUN U 1iactun. Buasl mmactua. HememOpanubie
OpraHOMJbl KJETKH: PUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. QyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus.

Anpo — perynatropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapuoILIa3Ma, XpOMAaTUH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnipenenieHne XMMHUYECKHX 3JIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XMMHUIECKUX 3JIEMEHTOB B )KUBOU IIPUPOLEY.

Tabmuupbr u cxembl: «lleproguyeckas TabiauIla XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOoJIeKyIbl BOJbD», «bruocunTes 6enka», «CTpoeHue MOJIEKYJIIb OeNKay,
«Ctpoenue pepmentayn, «Hyknennonsie kucnotel. JJHK», «Ctpoenue mosnekysbi



AT®y», «CTtpoeHHe 3YKapUOTHUYECKOU KIETKN», «CTpOCHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE NPOKAPUOTHUYECKOW KIIETKU,
«CtpoeHue sipa KIETKW», «YTIIeBOAb», «JIunuib.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HaOMIOACHUHN, M3MEpPEeHUH, SKCIEPUMEHTOB, MHKpPOIpENnaparbl PacTUTENIbHbIX,
YKUBOTHBIX U OAKTEPUAITBHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTH4YecKue padoThi:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTH
dhepMEeHTOB (Ha MpUMEpPE aMUJIa3bl UM KaTanaasbl)y.

JlaGoparopHas pabora Ne 2. «M3yueHHe CTpOEHHUS KIETOK pacTEHUM,
JKUBOTHBIX W OaKTEepUi O] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
OTMCAHUE.

Tema 4. /KuzHeaeATeJJbHOCTh KJIETKH.

OOMeH BemecTB, Wik MeTadom3M. AcCuMusIus (TIacTHUYeCKuii OOMeH) U
TUCCUMIISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
Merabonu3ma. Poiab 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B TMOHUMAaHUU
MeTabosM3Ma.

Tunber oOMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHsbIil. Posb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN YHEPTUU B KIIETKE.

®dotocunte3. CBetoBas u TeMHoBas (a3pl  (poTtocuHTe3a. Peakiuu
dborocunTeza. DPdeKTUBHOCTL (HOTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A IS KU3HU
Ha 3emsie. BousiHue ycioBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOoCHHTe3. XEMOCUHTE3UpYyIoUe OakTepun. 3HaUYeHUE XEMOCUHTE3a s
KU3HU Ha 3eMJIE.

DHepreTrueckuii oOMeH B KJeTke. PacierieHune BeIiecTB, BBIJCICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrUM B KJIETKE. OTambl HHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunupoBanue. OddexTuBHOCTD
DHEPIreTHIECKOro OOMEHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckod HHPOpMAMK B KIETKe. ['€HEeTHMUeCKUil KOl M €ro
cBoiicTBa. Tpanckpunuus — Marpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Ortambl TpaHcmsanuu. KoaupoBanwe aMHHOKHCIOT. Ponbs pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3uu — BUpychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS U IKU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodaru. bonesnu pacTeHU, >XKUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHonedunura yenoseka (BUY) — BozOyautens CIIN/da.



OOparHast ~ TpaHCKpumiusi, peBepraza W  uHTerpaza. lIpodwunaktuka
pacpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tunel nutanusy, «Metadbonuzm», «MUTOXOHAPUIY,
«JHepreTuyeckuit ooOMen», «Xnopormiact», «Potocunredyn, «Crpoenue JIHK»,
«Ctpoenue u GyHKIUOHUpOBaHUE reHay, «CuHTe3 0enkay, « 'eHeTuYecKuil Ko,
«Bupyce», «baktepuodarn», «Crpoenue u >xu3HeHHBIN 1k Bupyca CIIU/Ia,
oakrepuodara», «Permkanus JJHK».

O6opynoBanue: monenu-ammukanuu «Y npoenue JIHK u Tpanckpunimsy,
«buocunTtes 6enka», «CTpoeHne KIETK», Moiens cTpykTypsl JJHK.

Tema S. PazMHOKeHHe 1 MHIUBHUAYAJbHOE PAa3BUTHE OPTraHU3MOB.

Knerounplii TUKI, WM S>KU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunre3a JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIM HabOp — KapHOTHII.
JIMTUIONHBIA W TalIOMJIHBIA ~ XPOMOCOMHBIE  HAOOpHL.  XPOMATHUIBI.
[{uTonornueckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craguu murtosa. IIpoueccel, mpoucxoasmue Ha
Pa3HBIX CTAAUAX MUTO3a. bHOIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

dopMbI pa3MHOXKEHHsI OPraHU3MOB: 0ecIionoe U mosoBoe. Bumbl 6ecnosnoro
Pa3sMHOXEHUSA: JICJICHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKUE, BET€TATUBHOE pa3MHOXEHUE. VICKYyCCTBEHHOE KIIOHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHE IJIs1 CEJICKIIHH.

[TooBOE pa3MHOXKEHHE, €T0 OTINYHUS OT OECTIOJIOTO.

Meito3. Cranuu meio3a. IIporecchl, Npoucxoadiue Ha CTaguax Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKHMH CMBICT H
3HAYCHUE MENO03a.

I'ameroreHes — mporecc oOpa3oBaHUS IOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbIie Kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaro30uf, SUIEeKIIeTKa) — CIEPMaTOTeHe3 U OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U CIepMaTro3ouaoB. OII010TBOPEHHE.
ITaprenorenes.

NunuBunyanbHoe pa3BuUTHE  (OHTOreHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyismnus, opraHorene3. IloctamOpuoHanpHOE pa3Buthe. THIIBI
MOCTAIMOPHUOHABHOTO PAa3BUTHS: MPSMOE, HEMpsAMOe (JTMYMHOYHOE). Bimsaue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pa3Butne pacteHnii. OHTOT€HE3 [IBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JlemoHcTpanun:

Tabmuubr u cxembl: «POpMBbI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoiHOE
OIUIOJJOTBOPEHUE Yy [BETKOBBIX pACTEHUN», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku OakTepuit», «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Kietounsiii nukny, «Pemmkamus JHK», «Mwutosy,
«Menosy», «IIpsmoe u Henpsamoe pazButue», «l'amMmeroreHes y MIE€KONUTAKOMNAX U
4enoBeka», « OCHOBHBIE CTaUM OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u1bl
MJIEKOIIUTAIOLIETO», «SHIEKIIeTKa MIIEKONMUTAIIIETro», «KapruokuHe3 B KieTKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alIUIMKAIMsS «JleJleHne KIETKW», MOIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTH4YecKue padoThi:

Jlabopatopuas pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGopatopuas pabGora Ne 4. «M3ydeHue CTpPOECHHS IOJOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjieicCTBeHHOCTb M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3sButusi reHeTuku. Posib nurosorun
U AMOpPUOJIOTUM B CTAaHOBJICHUM TE€HETHUKH. BKiag poccuiickux W 3apyOesKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKU. MeToapl TeHEeTUKH (TUOPUI0IOTHYECKUH,
[IUTOTEHETUYECKUHN, MOJEKYIIpHO-TeHeTHYeCKHii). (OCHOBHBICE TEHETHYECKUE
noHsTUA. [ eHeTn4YecKass CHMBOJIMKA, UCOJIb3yEMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacjeJI0BaHUsl NMPU3HAKOB, yYCTaHOBIICHHbIE I'. MeHaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH eJuHO-00pa3usi THOPUIIOB IEPBOTO
nokosieHud. IIpaBuino noMuHUpOBaHUs. 3aKOH pPaCUICIUICHUS IPU3HAKOB.
['unore3a ynctoTel rameT. [10JIHOE M HETTOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHue. 3aKOH  HE3aBHCHUMOTO  HAcClIeOBaHUS
npu3HakoB.  lluToreHeTM4Yeckne  OCHOBBI  AUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHne aHAIU3UPYIOLIETO CKPEIIMBAHUS
JUISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuerienHoe HacneioBaHue TmpusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAcCJIE€AOBaHUIO I'eHOB. HapyleHnne cuernieHus reHOB B pe3yibTare
KPOCCUHT'OBEpPA.

XpOMOCOMHAasi TEOPUS HACIIEICTBEHHOCTH. | €HEeTHUECKHUE KapThl.



I'eneTnka noma. XpOMOCOMHOE OIpEAEiIeHUEe Moja. AyTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporameTHble opraHu3Mbel. HacnenoBanue
MIPU3HAKOB, CLIEINICHHBIX C IOJIOM.

N3meHnunBOCTh. BUBI N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACIICICTBCHHASI.
Pons  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTHU.  XapaKTEPUCTUKA
MOIM(UKAIIMOHHOW U3MEHYMBOCTH. BaprallMoHHBIN ps M BapuallMOHHAs KpUBasl.
Hopma peakuuum mpusHaka. KoJM4eCTBEHHBIE M KAUECTBEHHBIE INPU3HAKU U UX
HOpMa peakimu. CBOMCTBAa MOAU(PUKAIIMOHHON N3MEHUYHUBOCTH.

HacnencrBennas, wiM TreHOTUNHYECKAs, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoOUEcC — OCHOBA KOMOWHATUBHOU
M3MEHYMBOCTH. MyTarimonHas n3aMeHInMBOCTh. Kitaccudukaims MyTaiuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuYMHBI MyTanuii. MyTareHHbie (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PSIIOB B HaclecTBeHHOM n3menurnBocty H. M. BaBusosa.

BuesnepHast HaclIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONIbl T€HETHKHU
YeJIOBEKa: TCHECAIOTHYCCKNM, OJM3HEI[OBBIM, IMTONCHETHUCCKUI, OMOXUMHYCCKHUM,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpeMmeHHOE ONpPENIECIICHNE TE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOULIBIO
[1I1P-ananu3a. HacnencTBeHHple 3a00JIeBaHMS dYEIIOBEKA: TEHHBIC OOJIC3HU,
0OJIe3HH C HACIEACTBEHHOM IMPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHblE MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMIIBI
310pOBOT0 00pasa KU3HU, JUATHOCTUKU, MPO(PUIAKTUKYI U JICUEHUS] TEHETUYECKUX
Oone3Hel. MennKO-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TE€HETUKU B IPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUI YETIOBEKa.

JlemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuupl u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHUE UM €ro
HUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHHS W €ro IUTOTCHETHYeCcKas
OCHOBa», «3aKOH YHUCTOTHI rameT», « IuruOpuaHoe CKperrBaHue,
«llutonornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpelluMBaHus»,  «Meio3y,
«B3anmonencTBue aiICNbHBIX T'€HOB», «l'€HEeTMYecKHe KapTbl paCTCHUU,
KUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CLUEIUIEHHOTO C Tmojom», «KapuoTumel 4enoBeKa W KUBOTHBIX», «Buubl
U3MEHUUBOCTHY», «MoaudukaronHas u3MeHYHBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallMOHHAsI ©U3MEHYUBOCTHY.

O6opynoBanne: MoOJAETU-aNIUIMKAIMA  «MOHOTHOPUIHOE CKpEIIUBAHUCY,
«Henonnoe nomunupoBanue», «Jurubpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHKPOCKOI W Mukporpenapar «Jpo3zoduna» (Hopma, MyTaluu
(hopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOM».

JlaGopaTopHblie U NPaKTHYeCKHe PadoThbI:

JlabopatopHast padota Ne 5. «M3yuenue pe3yiapbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIIBI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «3yuenne MoauduKamoOHHON U3MEHUYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHaIW3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexuusi opranu3smMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka W IPOLECC. 3apOKIAECHUE CEJIEKUUMU U JTOMECTHUKALUS.
Yyenne H. WM. BaBwioBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIECHUS JOMAIIHUX >KUBOTHBIX. CoOpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MaccoBbI U MHAUBUIYaIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUHA M KHUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpoACTBEHHOE
ckpenuBanue — WHOpuAMHT. Ywucras nuHug. CKpelmmBaHUE YHUCTHIX JIMHUU.
['ereposuc, unu rubpunHas cuia. HepoiacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rtulOpuauzauus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJUIUIOMIOB. JOCTHMXKEHUS CENEKUUU PpPACTEHUM, XUBOTHBIX W
MHKPOOPTAHU3MOB.

buotexHonorusi kKak OTpacib HPOU3BOJCTBA. ['€eHHass HMHXKEHEepHs. IJTarbl
co3ganusi pexomoOmHanTHo JIHK wu Ttpancrennsix opranusmoB. Kiertounas
nwxkeHepus. Knerounsie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KinonupoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okojoruueckue W dTudeckue  mnpoosembl. MO —  reHeTuyecku
MOAU(PUITUTPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpers: H. Y. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuipl U cxeMbl: KapTta «l[eHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanénnas rudpuau3anusy, «Padboter akagremuka M. @. MiBaHoBay,
«Ilomunnounus», «OO0BEKTHI OuoTexHonorum», «KietouHele KyJabTyphl U
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOMY.

O06opynoBaHue: MYJISIKU TIJI0JIOB U KOPHETUIO0B TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbcKOX03sHCTBEHHbBIE PACTEHUS.



JlaGopaTopHblie U NPaKTH4YeCKUe PadOThI:

Okckypceusi «OCHOBHBIE METOIBI M JOCTH)KCHMSI CEJIEKIIMM PAacTEHUN U
KUBOTHBIX (Ha CEJIEKLIOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aDOPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOI'O LEHTPA)».



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBauBaKlOTCA TpeOOBaHUS K pe3yjbTaram
OCBOCHMSI  OOydYalOUIMMHUCS MPOTpaMM  CpeaHero  obmiero  0o0pa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pE3yibTAaTOB OCBOEHUs Ipeamera «buomorus»
BBIJICJICHBI CIICYIOIINE COCTABJISIONIME: OCO3HAHME O00YyYarOUUMMUCA POCCUNUCKON
IPaXXIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONPEACIICHUIO, HaTuYhue MOTHUBAIlMM K OOy4YeHHUIO  OHOJIOTHH,
[[eJICHANIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEKIEHWUW JUYHOCTU HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOECH
JIESITETbHOCTH  IIEHHOCTHO-CMBICTIOBBIMM ~ YCTaHOBKAMH, NPUCYIIMMH CHCTEME
OMOJOTUYECKOTO  00pa30BaHUs, HAJIMYME DKOJOTHYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS IpeaMeTa «bHOJIOrus» TOCTUTaroTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATENHLHOM JEATETbHOCTH B COOTBETCTBHUH C
TPAJUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TMpOIIECCaM CaMOTIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHSI BHYTPEHHEHW MO3UIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M NPABOIOPSAIAKY, YEJIOBEKY TpPyJa U CTapLIEMY MOKOJICHHIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO U
TPAJMIMIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickont denepanuu, Npupose u
OKPY’KaIoIIEH Cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIONIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIlEeCTBA, pacUIUpPEeHUE >KU3HEHHOTO
OIbITAa U OIBITA JAEATEIBHOCTU B MPOLECCE peanu3ald OCHOBHBIX HAIPaBICHUU
BOCIUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTD MPAKIAHCKON MO3UIIMKA 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHAa W MPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEACNSITh COOCTBEHHYIO IIO3HMIIMI0 110 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYHUTHIBATh B CBOUX JECUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMU U
COLIMAJIbHBIM IOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIITOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX U HCCIEJOBATEIBCKUX 3a/ad, YBaKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB TPU OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH MNEPEN
Poaunoii, ropmoct 3a cBOM Kpail, cBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
IPOILIOE U HACTOSLIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOWIIEHUE K IMPUPOJTHOMY HACIIEAUIO U TAMSITHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHHUBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, NMOHUMAHUS 3HAYE€HHUs] OWMOJIOTMM B TO3HAHUM 3aKOHOB
MPUPO/IBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoexXJIE€HHOCTh, TOTOBHOCTh K CIy)XKeHHI0 M 3ammurte OTedecTBa,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoza;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY,;

OCO3HaHUE JIMYHOIO BKJIaJa B IMOCTPOEHUE YCTOMYMBOrO OYIyILEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSAM, CO3IAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 IMPUHATHUS LEHHOCTENM CEMEUMHOM JKU3HH B COOTBEICTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMaHUE SMOLMOHAIBHOTO BO3IEUCTBUS KMUBOU MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPA)XEHUIO B PA3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
POSBIISITH KAUeCTBA TBOPUECKOU JTMYHOCTH;

S) ¢usnyeckoro BocnUTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJBHOIO0 0J1AT OOy YU :

NOHMMAaHUE W peanu3alus 3J0pOBOro M 0Oe3omacHoro oopasza KU3HU
(3mopoBOE  TUTaHWE, COONIOACHHE TUTMEHUYECKHX MpPaBHUI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH U OTAbIXa, perysipHas ¢uznyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHHUSA K
cOOCTBEHHOMY (hU3UYECKOMY U TICUXUYECKOMY 370POBbIO;

MOHUMAHUE 1EHHOCTH TPaBWJI HMHIUBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUsIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUE TOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEeHHUSI);

6) Tpya0BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE LIEHHOCTH MAacCTepCTBa, TPYAOIIO0uE;
TOTOBHOCTh K AKTHMBHOU JIESITEIbHOCTH TEXHOJOTUYECKOU U COLUAIBHON
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO

BBITIOJIHSTH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3IuyHbIM chepam MpoPecCHOHATbHON NEATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccud U peaan30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpPa30BaHHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KO0JIOTMYECKOT0 BOCIIUTAHUSA:

HKOJIOTMYECKU 1IeJIECO00pa3HOE OTHOIIEHHWE K MPUPOAE KAK HCTOYHHKY
’KU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHMUS;

MOBBIIICHUE YPOBHSI 3KOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYIKOB M OLICHKM UX BO3MOXKHBIX IOCIEACTBUH IS
OKPYXKaroUIen Cpebl;

OCO3HaHHWE TJI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pELIeHMUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETaeMble MPU H3YyYEHUH OHOJIOTUHU
3HAHWST W YMEHUS TMPU peHIeHUH TPoOJeM, CBA3aHHBIX C palUOHAIHHBIM
IPUPOJIONIONIb30BaHUEM  (COONIOIEHWE  TpaBWJI  TMOBEACHHUA B  MPUPOJE,
HaIIPaBJIEHHBIX HA COXPAHEHUE pPABHOBECUS B DSKOCHCTEMAaX, OXpaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATUE JICUCTBUM, NPUHOCAIIMX BpEI  OKPYXKaroIIEH
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE HKOJOTHYCCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPALIATh UX;

HaJIMYue Pa3BUTOr0 3KOJOTHYECKOTO MBIILIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JACATEIbHOCTH IKOJIOTUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSL HAYKH U OOLIECTBEHHOM MPAaKTHKW, OCHOBAHHOTO Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYpPhl Kak CpEACTBA
B3aMMO/JICUCTBUS MEKTY JIIOAbMHU U MO3HAHUS MUPA;

NOHUMaHUEe crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUS €€ poJid B
(GbOopMHUPOBaHUM PALMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3AaHUM LIEIOCTHOrO
MIPEACTABICHUST 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE NPHUPOIBI, YEJIOBEKa H
oOmecTBa, B TMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEH W peNIeHUU MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTU OMOJIOTUU /JII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHrs HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMbl  Pa3BUTHUSA
YEJI0BEUECTBA, MMOMCKA MyTEeH BBIXO/AA U3 TI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieueHrss  mepexola K = YCTOMYMBOMY — pPa3BUTHIO,  PalMOHAJIHLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHOJIOTHYECKMX 3HAHUW B IEJIX
MOBBIIIEHUST OOIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
pU U3y4eHHH OUOJIOTUY;

MMOHMMAaHUE CYIIHOCTA METOJOB MO3HAHHUSI, UCMOJIb3yEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM HCHOJIb30BaTh IIOJy4YyaeMble 3HAHUSA JUIsS aHaiu3a u
OOBACHEHHUSI SIBJICHUNA OKPYXKAIOIIEr0 MUpa U MPOUCXOAAIIUX B HEM M3MEHEHUH,
yMEHHUE JeflaTh OOOCHOBAaHHBIC 3aKIIOYCHHUSI HA OCHOBE HAy4YHBIX (DAKTOB U
MMEIOLIUXCS JAHHBIX C [IEJIbI0 MTOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus mpo0JeM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAY4YHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO JIESITEIHbHOCTh MHAUBUIYAIBLHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTHUBHOMY IOJyYEHHIO HOBBIX 3HAaHUH IO OHOJOTHUU B
COOTBETCTBHUHM C )KU3HEHHBIMH MIOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMmeTHble pe3yiabTaThl OCBOEHUsI yueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIE MOHSATUSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa MW COerudUKy METOAOB IIO3HAHWS,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTrus, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4HbIH (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UccleloBaHMe,  HaONIOJeHHe, M3MEpEHHEe, OKCHEPUMEHT U  JIPYTuX),
VHUBEpCaJIbHbIC Yy4ueOHBIC JACHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIEC,

PETYJISTUBHBIE), o0ecrnieunBarone dbopMupoBanue (YHKIIMOHATHHON
IPaMOTHOCTH U  COLIMAJIBHOM KOMIIETEHUMH OOY4YaroIUXCsi, CIOCOOHOCTD
00yYaromuxcs UCTIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS U  YHUBEpPCaJbHble yueOHbIC JICUCTBUS B
MO3HABATEIBHON Y COLUAIIBHON MPAaKTHKE.

MertanpenMeTHbIe pe3yJIbTaThbl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHuUsl TOJKHBI OTPAXKATh:

OBJaanenne YHUBEPCAJIbLHBIMU yueOHbIMU NMo3HABaTeJIbHBIMH
JAEeUCTBUSAMU:

1) 6a3oBbIe JJOrHYecKHUe JeiCTBUSI:

CaMOCTOSITeNIbHO  (OPMyIMpOBaTh W aKTyaJlU3UpoOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCMOJIb30BaTh IPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananm3a, cUHTE3a, CpaBHEHMS, Kilaccuukaimu, 0000IeHNS ), pACKPHIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepHbIC MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMH TOHSATHSIMHU);

ONpENENATh LENM JCSATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI ICSITEIbHOCTH C NOCTABICHHBIMU LICJISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS JJIs1 00bsiICHEHUsI ()aKTOB M SIBJICHUM
YKUBOU MIPUPOBI;

CTPOUTH JIOTMYECKHUE pPaCCyXACHUSA (MHIYKTUBHBIE, JEIYKTUBHBIE, IO
aHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMATPUBAEMBIX
SBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIbI M 3aKIFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIC cpeacTtsa I MPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIIECHUU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a



TAaK)K€  MPOTUBOPEUMH  PA3HOrO0  pOAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIAH PELICHUS MPOOJEMBbl ¢ Y4ETOM aHAINW3a MMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCIIECTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUAX  PEajbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BHUBaTh KPEATUBHOE MBIIIJIECHUE IPU PELLICHUY )KU3HEHHBIX IIPOOJIEM.

2) 0a30BbIe HCCIEA0BATEIbLCKHE eHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelleHus NpodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY IIOUCKY METOJIOB PEIICHUs IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIb30BaTh pa3JIMYHbIE BHJBI JEATENBHOCTH MO IOJYYEHUIO HOBOIO
3HAaHHA, €ro HHTEpHpeTanuy, MNpeoOpa3oBaHUI0 W MPUMEHEHHIO B Yy4EOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIUATBHBIX MPOEKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSAMHU U METOAAMU;

CTaBUTh U (HOpMyIHpOBaThH COOCTBEHHBIE 3aJauyd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaAIUAX;

BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATH 3ajady,
BBIIBUI'aTh TUIOTE3y €€ pEeIlEHUs, HaXOAUThb APIYMEHTHI Ui JI0KA3aTeIbCTBA
CBOMX YTBEPXKICHMM, 3aaBaTh IapAMETPBI U KPUTCPUH PELLICHMUS;

AHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€ pEUIEHUS 3aJadyd pe3yibTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OIIEHUBATh NPUOOPETEHHBINA OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIN MOKCK MepeHoca CPEACTB U Coco00B
NeicTBUS B TPO(ECCHOHATIBHYIO CPENLY;

YMETb MEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KU3ZHEIEATEeIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTMHAIBHBIE MOAXO0/bI U PELIEHUS,
CTaBUTbH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIKE albTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOPMAIIUU (TEKCTE yueOHOTO
MocoOus, HAYYHO-TIONMYJISIPHONH JUTEpaTrype, OMOJIOTHUECKUX CJIOBApPSAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATU3UPOBAThH



UH(GOPMAIUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUYECKH OLICHUBATH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dbopMyIUpOBaTh 3aPOCHl U MPUMEHATH Pa3IuYHble METOMBI MPU MOUCKE U
oTbope Ouosiornyeckor MH(popMaru, HEOOXOAUMOM /IS BBIMOJHEHUS YUEOHBIX
3ajady;

mpuoOpeTaTh OMBIT HCIOJB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIBb30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BbIOMpaTh  ONTUMAIbHYIO  (GOpMYy  MPEACTABICHHS
Oouosiorndeckoid nHGopMaIuu (CxeMbl, Tpa@uKu, AUarpaMmbl, TaOJIUIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBA Npu padboTe cC
Ouonornueckod uHGMOpMaLMEN: TNPUMEHSATH XUMHUYECKHe, (UINYECKUE U
MaTE€MaTUYECKUe 3HAKU W CHUMBOJIbI, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIIAJICTh  HaBBIKAMH  pAcCloO3HABaHMs W 3alIUTBl  WHQPOpPMAIIUH,
nH()OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMH J€CTBUSIMMU:

1) oOmenne:

OCYIIECTBIISATH KOMMYHUKAIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WU JHUCKYCCHM IO CYIIECTBY OOCYX)IaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlay, YYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMH JIPYTUX YYaCTHUKOB
JIAAJIOTa WA IUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIIEHUS, MOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYaIIUM,
YMETh CMATYATh KOH(JIMKTBI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3UYHBIMU CIIOCOOaMH OOIICHHS] M B3aMMOJCHCTBHSI, TIOHUMATh
HaMEpEHUs IPYTUX JIIOJICH, TPOSBIATh YBAKUTEIBHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKECHHUSI;

pPa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eSITeJIbHOCTD:

MMOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYyTBHON
PabOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJACHCTBUS IPU PELICHUH YUeOHOMU 3a/1auu;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIHUX
MHTEPECOB U BO3MOXKHOCTEN KaXKIO0r0 WieHa KOJUJIEKTUBA;



OpUHUMATh  1I€JIM  COBMECTHOM  JeATEIbHOCTH, OpraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISATh IUIAH JIEWCTBHM,
pacrupeenaTh poid ¢ y4€TOM MHEHHUIl y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M KaXIOro y4YyaCTHUKAa KOMaHIbl B
0OIIMiA pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeasiaraTh HOBBIE TMPOEKThI, OLICHUBaTh HJIEU C TMO3ULIHUU HOBU3HBI,
OpUTHMHAIBHOCTHU, MTPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IMOBEJICHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh NHUITUATUBHBIM.

OgByaseHne YyHUBEPCAJTbHBIMHU PEryJIsiITUBHBIMH ACHCTBUSIMMU:

1) camoopranusamnus:

UCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UIsl BBISABICHUS NpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMUECKHX 3HAHUN 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7aui B 00pa30BaTeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEIICHUS MpodsiieMbl €  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKH y4eOHOIro MpeJIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTD
3a pelIeHHUE;

OLICHMBATh MPUOOPETEHHBIHN OIIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYyAUIUMU B
Pa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJaJeTh  HABBIKAMM  TIO3HABATENbHON  pedieKkCud KaKk  OCO3HaHUS
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCUH AJii OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHUWBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIDKEHUIO;



OpUHUMATh MOTHUBBI M apryMEHThl JPYTUX TPU aHaJu3€ pPe3yJIbTaToOB
NEATEIIbHOCTH;

3) npuHsaTHE ce0s ¥ IPYIUX:

NpUHUMATh ce0s, MOHMMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JPYTUX TIPU aHaJu3€ pPe3yJIbTaToOB
NEeSITENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTMX HA OIIHOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP € TO3ULIMU APYTOro YEIOBEKa.



IHPEJMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBoeHUsi mnporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHMS, YMEHHSI U CIIOCOOBI ACMCTBUI MO OCBOCHHIO, MHTEPIPETAUU U
npeoOpa30BaHUIO 3HAHUH, BUIbI IEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX YYEOHBIX CUTYallMsX, a TaKXKE€ B pEaIbHbBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C OMOIOTHEH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpPA M HAY4YHOI'O MHUPOBO33PEHUS, O BKJIA/€ POCCUUCKHUX H
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OuosornH, (GYyHKIIMOHATIHLHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE paCKpbIBaTh COJAEpKaHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M IpEBpallleHUE
SHEPrur), roMeocTas (caMoperyJsisius), YpOBHEBAs OpraHU3alus >KMUBBIX CHCTEM,
CaMOBOCHPOU3BEAECHHUE (PEPOAYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pa3BUTHUE;

YMEHHE H3j1araTh OHOJOrMYecKHe Teopuu (KJIETOYHasi, XPOMOCOMHAs,
MyTallUOHHAs, LIEHTpaJIbHas JIorMa MOJICKYJISIpHOM Ouosioruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yueHus (o LeHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KyIbTypHbIX pactennii H. Y. BaBunosa), omnpenensTh rpaHUIlbl
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABWKEHHWE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJYyYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUHA U 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHAa BEIECTB M NPEBPAILECHUS 3HEPTUU B KIETKE, (POTOCHUHTE3A,
IJIACTUYECKOr0 W SHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIMBHUIYAIbHOTO pPAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB W SIBJICHHUM, IUJIS NMPUHATHS NPAKTUYECKUX PELICHW B MOBCEIHEBHOU
XKU3HHU C LIeJIbI0 oOecrieueHus: 0€30MacCHOCTH CBOETO 3/I0pPOBbSl U 3I0POBbS



OKPYXAIOIKX JII0JIeH, COOJII0IEHHUsS] HOPM TPaMOTHOTO TIOBEICHHS B OKpYKarouen
IPUPOIHON cpesle, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTHIKCHHN
COBpEMEHHOM  Omosoruu ¥ OHOTEXHOJOTMM  JUIsI  pPalHUOHAIBHOTO
PUPOIOTIOTB30BAHUS;

YMEHUE pellaTh »JIIEMEHTapHbIE TE€HETUYECKHE 3a/layd Ha MOHO- H
IUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIIATh CXEMBI
MOHOTHOPHUIHOTO CKpEHIMBAaHUs JJIsi MPEACcKa3aHUsl HACJIeIOBaHUS MPHU3HAKOB Yy
OpPraHHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE U MpaKTUUYECKHEe pPadOThI, COOIIOIATh
npaBuiia mpu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKHM OLEHUBATh W HMHTEPIPETUPOBATh HH(POpPMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIOU[YI0 [ICEBJOHAy4YHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MAacCOBOM MH(OpMALINU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEAOBAHUNA B OHOJIOTHUH,
MEAUIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHWS,
000011258 OMOJIOTHYECKYI0 MH(OPMAIMIO M3 HECKOJbKUX HCTOYHHKOB, IPAMOTHO
WCITOJIH30BaTh IOHATHITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbie
Ne ni/m pasi Konrtpoubnsie | IIpakTnueckue (mudpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbu6nmuoreka [JOK
1 b 2 0 0.5
HOJIOTHA KaK Hayka https://m.edsoo.ru/7f41¢292
Bbu6nmuorexa [JOK
2 XK 1 0
WBBIC CUCTEMBI U KX OPTaHU3AIIHS 0 https://m.cdsoo.ru/7f41292
Bbu6nmuorexa [JOK
3 X i 8 0 1
UMUYECKHI COCTaB U CTPOCHUE KIICTKH hitps//m.cdsoo.ru/7f416292
Bbu6nmuoreka [JOK
4 XK 6 0 0
HBHCACATCIRHOCTE KICTIH https://m.edsoo.ru/7f41¢292
5 Pa3MHOXeHUE ¥ MHIUBUTYAIbHOE Pa3BUTHE 5 1 1 bubmmoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH 1 H3MEHUYNBOCTH 3 0 15 bu6nmmoreka [IOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 1 0 bubnnoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
bu6nmmoreka [IOK
8 P 1 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 4
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