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AHHoOTauus K padoyeii nporpamme no ouosaorun YMK «JIunus xu3uam» (10 kaace).

Pabouass mporpamma cpemnero ooOmiero ooOpasoBanust 1Mo Ouonoruu (0a30BBI ypOBEHB)
coctaBieHa Ha ocHoBe DepepanbHoro 3akoHa oT 29.1 2012 Ne 273-®3 «O6 oOpa3oBaHMH B
Poccuiickoit ®enepanuny, DenepaabHOTO TOCYAAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHIapTa
cpenHero obmero obpazoBanus, KoHnenuuu npenofaBaHus ydeOHoro mpeamera «buonorus» u
OCHOBHBIX NOJIOXKEHUH (eniepaabHOil pabodeil mporpaMMbl BOCTIUTAHHS.

CTpyKTypHpOBaHHE CO/IEPKaHUS yUeOHOr0 MaTeprasa B IporpaMMe OCYyIIECTBICHO C YU4ETOM
IIPUOPUTETHOTO 3HAYEHUs 3HAHUN OO0 OTJIMUUTENBHBIX OCOOEHHOCTSX MXMBOW HpPHUPOABbI, O €&
YPOBHEBOI OpraHM3alMy U 3BOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYype y4eOHOro mpeamera
«buonorus» BbIENEHBI CIEAYIOLIUE COAEpXkKaTelbHble JUHUU: «buosorus kak Hayka. Metozbl
HAy4YHOTO MO3HaHUs», «JKHUBbIE CUCTEMBI U MX OpraHU3anus», « XUMUYECKUN COCTaB U CTPOCHUE
KIeTKn», <« Ku3HeHNesITeNnbHOCTh KIeTKH», «Pa3sMHOXEHWE W WHAMBHIyaJIbHOE pa3BHUTHE
opranu3moB», «HaciaencTBEHHOCTb M HM3MEHUYHMBOCTH OPraHu3MoB», «CeleKIus OpraHu3MOB.
OcHOBBI OMOTEXHOJIOTUM.

Ha e€ usyuenue orBeneno 34 yueOHBIX 4acoB, B 10 kiacce ryMaHUTapHOIO, COLMAIBHO-
SKOHOMMYECKOTO M TEXHOJIOTHYECKOr0o Mpoduiei.



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEpKaHMSA, pE3yJNbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 0OEeCTICUeHUH
CYIIIECTBOBAHMS UeJIOBEUECKOTo oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJOXKCHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHS OOyYaIOMIUXCS CpPEICTBAMHU
yaebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3aeiaM W TeMawm,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 1m0 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (l10xmaccel, 0a30BbIil YpOBEHB) peaqn30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTHH YJIEICHO BHHUMAaHHE HCIIOIh30BAHHIO
MOJTYYCHHBIX 3HAHUH B TTOBCETHEBHOMN JKU3HU IS PEIICHUS MPUKIIAIHBIX 33/1a4, B
TOM 4YHCJIE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIMSTHUSL XO3SHUCTBEHHOW MAESITENFHOCTH YENOBEKa Ha COCTOSHUE TMPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeamnojaraetT ¢GopMuUpoBaHHE Yy  OOyYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHATBLHOM T'PAaMOTHOCTH, HABBIKOB 370pOBOTO M 0e€30MacHOro oobpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne omosorun odecrneynBaeT yciaoBus Ui (popMUpOBaHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHble MOJIOKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
XKU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3alUU
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JICUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIONTUMHUCS CHUCTEMbl 3HAHMK O OMOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIMINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOJAXOJOB K M3YyUYEHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUIN U YMEHUHN B MOBCETHEBHOM JKU3HU JJISI
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero ob6paszoBanusi «buosorusy», mzydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 gac B Hegento).



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolIMMHUCSA NpPOrpaMM  cpeAaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MIPUPOIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IHI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/AECUCTBUSA KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hHU3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypEHUS1);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€ITEIbHOCTB;

MHTEpEC K pa3nnyHbIM cdepaMm mpodeccCHoHATbHOW NesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHUCTBUNM U MPEIOTBPAILIAT UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUH IEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHHUE LIEHHOCTH HAYYHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAYYHON KapTHHbBI MHUpa M CHEHU(PUKY METOIOB IO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
YHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  yHUBEpCaJbHble y4yeOHbIE JCHCTBUSA B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OpMYyJIHpPOBaTh U aKTyaJlM3UpoOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTEPHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBSA3€M M OTHOIICHWH B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTENIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMSI,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUThb apryMEHTBI IS J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTepatype, OHOJOTMYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyTUPOBATh 3alPOCH M MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKUEe, (PU3HUECKHEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpejiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMI YYaCTHHKOB, OOCYKIAThb pE3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MpOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBbIO0 OKPYKAIOIIHKX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKON HpyAULMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO NPHUHHUMATh PELIEHHA MO HX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «bruomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKXKE B PEabHBIX
JKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX C Ouojorueid. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpXKAHUE OWUOJOTMYECKUX TEPMUHOB U TOHSITHI:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BeEIeHUE (PENPOAYKIHS), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuilt H. 1. BaBuioBa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXaIOIIUX JI0AEH, COOI0IEHN HOPM I'PaMOTHOIO MOBEACHHS B OKpYKarolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAcleI0BaHUE, COCTaBISATH CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHPOBATH HHGPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BAHUE, JKOJIOIMUECKHE (PaKTOpHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpHUs DHBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0ICHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOTr€OXMMHUYECKHUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/ICH, COOI0IEHUS] HOPM IPaMOTHOTO TTOBEJICHHS B OKPY KaIOMIEH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BEIIECTB U SHEPTHH B 3KOcHCcTeMax (LENU MUTaHus);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE€ IHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



COIAEPKAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocodueit, ITUKON, SCTETUKON U MPABOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOH KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUSI KUBOUW TIPUPOIbI (HAOIIOIEHUE, SKCTIEPUMEHT, OITMCAHUE,
U3MEpeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYeCKass 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWe pa3IUYHBIX METOAOB MPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3zHOOOpasue. YpOBHHU OpraHu3aluid OMOCUCTEM:
MOJIEKYJISIPHBIMA, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, IOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKu ), OMoCc(epHBIA.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HWY», « YPOBHU OpTaHU3AIIU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKHil COCTAB U CTPOEHHE KJIETKH.



XUMHYECKUM COCTaB KIIETKH. XHMUYECKHUE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTBI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMbIe ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKyJbl (TIepBUYHAs, BTOpPUYHAs, TPETHYHAS M
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOMcCTBa OenkoB. buonoruueckue
(GyHKITUU OCITKOB.

®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuu@uuHoct. KodepmenTsl. ButamMuHBL
OTnuuns pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (THIOKO3a, puboza u  Je30kcupudo3a),
aucaxapuibl - (caxaposa, JaKTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
LEeJUII0103a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPomunuasl, crepouasl. ['HapoduiabHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaos. CpaBHeHHe
YTJIEBOJIOB, OEIKOB U JIUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUU.

[uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOAEHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KIICTKH.

Knerka kak 1enoctHas >xuBasg cuctema. OOuMe MNPU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyisl JIHK kak renernueckuil ammapar,
cCUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnasma u eé
opranousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapart [onbmxw,
T130CcOMBI.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxxieHre MUTOXOHJpUN W TiacTua. Bunbl mmactun. HememOpanHbie
OpPraHoOU/Abl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0OB KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil neHTp kiaetku. CTpoeHue sjpa: sjuepHas 000youka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.



TpaHCIIOPT BEIECTB B KIIETKE.

JleMOHCTpauM:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupojie», «PacnpeneneHne XuMHUIECKUX JIEMEHTOB B JKUBOUW MPUPOEY.

Tabmuubr n cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaorel. JJHK», «CtpoeHre MoleKyJbl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe IPOKAPUOTHYECKONW KIIETKNY,
«CTtpoeHue sapa KIETKN», « Y TIeBOAbDY, «JIMmuaspD.

ObopynoBaHue: CBETOBOM MMKPOCKONI, OOOpyAOBaHUE [UIsl IPOBEICHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)».

JlabopatopHass pabota No 2. «M3ydeHue CTpOEHHUSI KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTepUM MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEenaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMUTISIIINSA (PHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U DHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenTon
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycioBuil cpenpl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIoIe OakTepuu. 3HAUCHUE XEMOCUHTE3a IS
YKW3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciuerieHue BelecTB, BBbIICICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.



Peakuun wmatpuyHoro cuHTte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamus reHetnyeckoil mHpopManuud B KieTke. ['eHEeTHUECKUH KOI M €ro
cBoiicTBa. Tpanckpumnuua — Mmarpuusblii cuaTe3 PHK. Tpancnsuua — OGuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokucior. Ponb pubocom B
OunocuHTe3e Oenka.

Hexnetounsie popmbl xu3HU — BUpycChl. MicTopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M IKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BUY) — Bo3Oyautens CIIM/la.
OOpatHass ~ TpaHCKpUIILMsA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbiios, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metabomuzm», «MHUTOXOHIAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM 1uki Bupyca CIIN/a,
oakTepuodaray, «Permukarms JJHK».

ObopynoBanue: moaenu-anmuvkanuu «Yasoenue JJHK u Tpanckpunmusy»,
«buocunres 6enkay, «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHOKeHHEe M HHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB.

Krnerounplii UK, WM JKU3HEHHBIM 1MKNT KieTku. MHTepdaza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHS W  HWHIAMBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKH — arnomnTo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrolioe U moJjioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJABOE, ITIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpouUCXOdIlne Ha CTagusX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.



["ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHWE W PAa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKJIeTKa) — CIEepMAaTOreHe3 U OBOICHE3.
OCoOEHHOCTH CTpOEHHUsI SMIICKIETOK U CcrepMaTo30uaoB. OIUIOJ0TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJjieHne, racTpytisinus, opraHoreHnes3. [loctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUIuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pacreHnii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJIUU PA3BUTHSL.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMbI pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkietku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMEeTOreHe3 y MIICKOMUTAIOIINX U
4eNoBeKa», « OCHOBHBIE CTaAUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOMTUTAIOWIETO», «SUIEKIeTKa MIICKOMUTAIEro», «KapuokuHe3 B KiETKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-anIuiukanus «JleseHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora No 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopHas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTUKH. VIcTopus pa3BUTHA TEHETUKU. Posib LIuTONI0TMA
U OMOpPUOJIOTUU B CTAaHOBJICHHHM TE€HETUKH. BKiaa poccHilCKUX M 3apyOeHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToApl TEHETHKH (THOPHIO0IOTHYECCKUH,
[UTOTCHETUYECKUH, MOJEKYJISIpHO-TeHETHYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuHOe CKpelMBaHHe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IlpaBuio JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa ynuctoThl raMeT. [1o1HOE M HeMOJIHOE TOMUHUPOBAHUE.



JluruOpugHOoe  CKpelIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HACIEJOBAHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupytolee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIONIETO CKPEIIBaHUS
JIJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO TeHOB. HapyleHnne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.

['enetnka mosia. XpoMOCOMHOE ONpeAesieHue mosia. AyTOCOMBI U MOJIOBBIC
XpoMOCOMBI. ['oMorameTHble M TeTeporaMeTHble OpraHu3Mmbl. HacienoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

M3MeHunBOCTh. BBl N3MEHUMBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAs.
Poims  cpempl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOIU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapualldOHHAsT KPUBas.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHnass, WM TIeHOTHIIMYECKas, W3MCHUYMBOCTL. KomOMHAaTHBHAS
W3MEHYHMBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTallMOHHAs: U3MEHUYMBOCTh. Kitaccudukaiys MyTamuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYuHbI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacliencTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHast HaCI€ICTBEHHOCTh U H3MEHUYUBOCT.

I'enetuka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJACTBCHHOM IPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICUYCHUS TeHETUYECKUX
Oosie3Hel. MeauKko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TCHETHUKH B IIPEIOTBPAICHUN 1 JICUCHUN TCHETHYSCKUX 3a00JIeBaHUM YeIOBEKa.

JleMoHCTpauu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIICHHS W €ro IUTOTreHETHYecKas
OCHOBa», «3aKOH  4YHCTOTBHI  ramer», «JlurubpumaHoe  CKpeIIMBaHUEY,
«lluTonornyeckrie  OCHOBBI ~ JUTHOPUIHOTO  CKpelIuBaHus),  «Meio3y,



«B3auMoznencTeue auIeNbHBIX T'€HOBY», «l'€HeTHMdeckne KapThl pacTeHUH,
KUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CLUCIUIECHHOTO C mnoyioMm», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukaloHHas W3MeHYMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTrka rpynim KpoBu», « MyTalimoHHasi ”3MEHUYHUBOCTHY.

O6opynoBanue: MojAeIU-aMINKaun «MOHOTHOPUIHOE CKpEITUBAHUC,
«Hemonnoe nmomunupoBanue», «JlurnbpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «JIpozoduna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tella), repdapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUAHOTO CKpPEUIMBaHUs Y APO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHas pabdota Ne 6. «M3yuenne MoauuKalIMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(¢uiibl Ha TOTOBBIX
MHKpOITIpEnapaTax».

[Ipaktueckass pabdora Ne 2. «CocraBieHHWE U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOT00o0Opas3us
KYJbTYPHBIX pacTeHuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeeKIUU. MacCOBBI U MHAUBUAYAIBHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW M KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOpoICTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpemUBaHUEe — ayTOPUIAMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W
MOJy4YEHUE TONMUIIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHM, »XUBOTHBIX U
MHKPOOPTAHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpUs. ITaIbl
co3ganusi pexomOmHantHoW JIHK wu Tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KinonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Dkoyioruueckue W dtuyeckue  npobmemsl. MO —  reHeTruyecku
MOAU(DUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kaprneuenko, M. O.
HBaHOB.



Tabmupl 1 cxembl: kapta «LleHTpbl NpoUCXOXAEHHS W MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «I[lopoabl JoOMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéHnas rudpuauzaius», «Padbotel akagemuka M. @. liBanoBay,
«Ilomumnongus», «OObEKTHl OuoTeXHOJIOTUMY, «KileTouHble KYJIBTYpHl H
KJIOHHpOBaHHE», «K KOHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B U KOPHETIIO0B TUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJbl M JIOCTH)KEHUS CEJIEKIMU PpPacTeHUN Hu
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI  Yy4acTOK, B TEIIMYHOE XO3SICTBO, J1aOOpaTOPUIO
arpOyHHBEPCUTETA WIH HAy4YHOT'O LEHTPA)».



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHnoBanme Koimuecrso JesaTeJbHOCTDh yYUTeIst ¢ Hcnonn3oBanue
n/m Pa31e/10B U TeM 4yacos y4€eTOM MPOrpaMmbl odopynoBaHust Y0P
IporpaMmsl Beero K/P | II/P BOCIIUTAHUS «Touka pocray»
dopmMHUpoBaHUE MOTUBALIUU DNeKTPOHHBIE
HCCIIEIOBATEIIbCKOM TaOJIMIIBI U TIJIAKATHI
bubnuoreka [{OK
1 buonorus xak Hayka 2 0 0.5 nmesarenpHOCTH, pa3BUTHE
https://m.edso0o.ru/7f41c292
MMO3HABATEJIbHBIX HHTEPECOB U
MOTHBOB
dopmupoBaHue NOTPEOHOCTU U Hudposoit
TOTOBHOCTH K MHUKPOCKOII U
caM000pa30BaHUIO, B TOM YHUCIIC TOTOBBIC
B paMKaX CaMOCTOSITEIbHOU MHUKpOIIpenaparsl,
JKuBEIe CHCTEMBI U X bubmnoreka IIOK
2 1 0 0  JeqaTeNbHOCTH, YMCHHE nabopaTopHoOe
OpraHu3aIus https://m.edsoo.ru/7f41c292
BBIOUpAThH LIETIEBBIEC U o0opyaoBaHue AJis
CMBICIIOBBIE€ YCTAHOBKHU B CBOUX MIPUTOTOBIICHUS
JEHCTBUSIX BPEMEHHBIX
MHUKpOTpEenapaToB
1. Pa3BuTHE MO3HABATEIBHBIX Hudposas
WHTEPECOB U MOTHUBOB, naboparopus 1o
HATPaBIIEHHBIX HA U3yUYEHUE OuoIoruu
. SKUBOH IIPUPOIHL.
XUMHUYECKHUM COCTaB U PHp bubnunorexa LIOK
3 8 0 1 2. ®opmupoBanue
CTPOECHUE KIIETKH https://m.edso0.ru/7f41c292
OTBETCTBEHHOT'O OTHOIIICHHUSI K
YYCHHIO, TIPEICTABJICHHUE O
YEJIOBEKE KAaK YacCTH KHUBOU
MIPUPOJIBI BIIAJICHUE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KnzuenesarenbHOCTD
KIIETKHA

PazmBoOXeHue u

KOMMYHUKATUBHBIMU

HOPMaMH U IPaBUIIAMH.

3. Oco3HaHue BO3MOKHOCTHU
HCII0JIb30BaHMS IIOJIyYEHHBIX
3HAHUW B TPAKTHYECKOU
JIESITEIIbHOCTH, IOHUMAaHUE
HWCTUHHBIX YCIIEXOB U HEYAAY B
y4eOHOU IesATEeTbHOCTH.

4. ®opmupoBaHue
MMO3HABATEIILHOTO UHTEPECA K
U3YYEHUIO OMOJIOTHUH, HAYYHOTO
MHPOBO33PEHUS, OCO3HAHUE
NOTPEOHOCTH U TOTOBHOCTH K
€aM000pa30BaHUIO

1. Bocriutanue OTBETCTBEHHOCTH U
eTIeyCTPEMIICHHOCTH IS
JIOCTHXKEHHUS 1IeJ1e, yMEHUE
pean30BbIBATH TEOPETHIECKUE
3HAHUS Ha MPAKTHKE,
OTBE€TCTBECHHOC OTHOUIICHUEC K
00y4eHH0. [0TOBHOCTE 1
CIOCOOHOCTh K CaMOOOPa30BaHUIO.
2. ®opMHUpOBaHHE U Pa3BUTHE
IMMO3HABATCIIbHBIX HHTEPECOB K
n3ydeHuto ouosornu 3 Bocnuranue
ropaocTH 3a Poccuiickyro Hayky,
peanm3aiyy 3THYECKUX YCTAaHOBOK
M0 OTHOLICHUIO K OMOJIOTHYECKUM
OTKPBITHUSIM, UCCIIEIOBAHUAM U HX
pe3yJbTaTaMm.

1. ®opmupoBanue u pazBuTue

ONEeKTPOHHBIE
TaOJIHUIIBI U TTAKAThI

Hudposoit

bubmmoteka IIOK
https://m.edsoo.ru/7f41c292

bubnunoreka LIOK



https://m.edsoo.ru/7f41c292

HHAWBUAYAJIbHOC
Pa3sBUTHUEC OPraHu3MOB

HacnencTBeHHOCTD U
U3MEHYUBOCTH
OpraHu3MOB

Cenexims
opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUH

PesepBHOE Bpems

1.5

MO3HABATEIIHBIX HHTEPECOB K
M3YYCHHIO OHOJIOTHH,
MOTPEOHOCTH M TOTOBHOCTH K
€aM0o00pa30BaHHUIO.

2. '0OTOBHOCTB U CITIOCOOHOCTE K
CaMOpPa3BHUTHIO H
caM000pa3oBaHUIO HA OCHOBE
MOTHBAIIMH YICHUS.

1. ®opmupoBaHue u pa3BUTHE
MOTHBAIIMH YYECHHUS, [IEIOCTHOTO
MHUPOBO33PCHUS.

2. opMupoBaHHE U pa3BUTHE
MO3HABATEIILHBIX HHTEPECOB K
M3Yy4YeHHI0 OUOJIOTHH,
MOTPEOHOCTH ¥ TOTOBHOCTH K
camM000pa30BaHUIo.

3. Bocniutanue
OTBETCTBEHHOCTH U
[EIeYCTPEMIICHHOCTH st
JIOCTHKEHUS 1ieneid. [ 0OTOBHOCTh
M CIIOCOOHOCTH K
caM000pa30BaHHUIO.

dopMUpOBaHUE U PA3BUTHE
MMO3HABATEJIbHBIX HHTEPECOB K
M3Y4YEHUI0 OMOJIOTHH.

1. ®opmupoBanue NOTPEOHOCTH
¥ TOTOBHOCTH K
camM000pa30BaHMIO, B TOM YHCIIE
B PaMKaX CaMOCTOSITEIIbHOU

MHUKPOCKOII U
TOTOBBIE
MHUKpOTMpernaparhl

DIIEKTPOHHBIE
TaOJIULIBI U TIJIaKaThI

ONEeKTPOHHBIE
TaOJIMIIBI U TUIAKATHI

https://m.edsoo.ru/7f41c292

bubmmoteka IIOK
https://m.edsoo.ru/7f41c292

bubnunorexa LIOK
https://m.edsoo.ru/7f41¢c292

bubnunorexa LIOK
https://m.edsoo.ru/7f41¢c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

JIeATETbHOCTH, YMEHHE
BBIOMPATH IICJICBBIC U
CMBICJIOBBIE€ YCTAHOBKH B CBOUX
e CTBUAX, IOHUMAaHNE
HEOOXOAMMOCTH 3aKPeIICHUS
3HAHMI.

2. Bocruranue
OTBETCTBEHHOCTH

eIy CTPEMIICHHOCTH JIJISt
JOCTHIKEHHUS IIeIeH. YMEHHe
peann30BbIBATh TEOPETUUECKUE
Ha MPaKTUKE, OTBETCTBEHHOE
OTHOIICHHE K 00YUYCHHIO.
I'0TOBHOCTB M CITOCOOHOCTH K
caM000pa30BaHHUIO.




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoaunvecTBo yacoB 1 DJIeKTPOHHbIE
ara
/ T
1| eMa ypoka Be K/P P - uudposbie
n ero o0pa3oBaTejibHbIE
pecypcsl
04.09.2023 - bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 08.09.2023 https://m.eds00.ru/863e6122
T https://m.edsoo0.ru/863e632a
M 7| T 0 Ne
2 1 enomsonanme paynsnx seromon mprnysenns. 1 0 05 1092023+ BuGmiorexa LIOK
p FIOB TIpH 13y ' 15.09.2023 https://m.eds00.ru/863e6122
OHOJIOrNYECKUX 00BEKTOBY
3 Buonornyeckue cucTeMsl, IIPOLIECCH U UX U3YYECHUE 1 0 0 18.09.2023 - bubnmorexa LOK
> TTPON Y 22.09.2023 https://m.eds00.ru/863e6564
4 XUMHUECKHUI cOCTaB KJIETKU. Boja 1 MUHEpaJIbHbBIE COMU 1 0 0 25.09.2023 - bubnmorexa [IOK
- oA p 29.09.2023 https://m.edso0.ru/863e674e
02.10.2023 - bu6mmoreka [JOK
S bemau. Coctas u cTpoenue benkos 1 0 0 06.10.2023 https://m.edso0.ru/863e6h72
()] —0 . JIab
6 aeéi)l\:?i: I1 «I/I3HZizziqz::zjﬂi?;r;?;i?nBHaocOTI:/IaTopHaﬂ 1 0 0.5 09.10.2023 - bubmmorexa LHOK
P - Y ' 13.10.2023 https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHJIa3bl WK KaTaJla3bl)»
16.10.2023 - bubmuorexa [JOK
! YraeBoL. JiumH eI 1 0 0 20.10.2023 https://m.eds00.ru/863e6870
23.10.2023 - bubmuorexa [JOK
8 Hyxiienroseie kuenorel. AT® ! 0 0 27.10.2023 https://m.edso0.ru/863e6d5¢
13.11.2023 - bu6mmoreka [IOK
9 Hcropus n metoas! nzyueHus kietku. Knerounas reopus 1 0 0 17.11.2023 https://m.eds00.ru/863e6e88
10 KiteTka xak mesocTHas )XKuBas CUCTeEMa 1 0 0 20.11.2023 —
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24.11.2023

Crtpoenue rykaproTndeckoi kietku. JlabopaTtopnas padora Ne

bu6mmoreka [IOK

2 «/3yueHne CTpPOCHUS KIETOK PACTEHUH, )KUBOTHBIX, TPHOOB U 27.11.2023 -
11 Saxc . DOCK B 0.5 01.12.2023 https://m.edso00.ru/863e6ff0
AKTEPHH MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax u A2. https://m.eds0o.ru/863e716¢
HX OIHCAHMEY
04.12.2023 - Eu6 1OK
noIMoTEKa
12 OOwmeH BelecTB WX META00IN3M 0 08.12.2023 https://m.edsoo.ru/863e766¢
11.12.2023 - bu6mmoreka [IOK
13 | @orocures. XemocHHTe3 0 15.12.2023 https://m.eds00.ru/863e7c98
. 18.12.2023 - bu6mmorexa [IOK
14 Omepremmuecuii oOmen 0 22.12.2023 https://m.edsoo.ru/863e7aae
K i . .M .
15| Tabopamopmi pabors 1 3 iabmasernas skt m XRETES 05 25122023~ Bubmorera LIOK
patopHai p B A ' 29.12.2023 https://m.eds00.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKPOTIpEapaTax»
16 = buocunres Oenka. Peakius MaTpUUHOrO CHHTE3a 0 15.01.2024 - bubmorexa [JOK
' " P 19.01.2024 https://m.eds00.ru/863e796e
22.01.2024 - bu6mmoreka [IOK
17 Tpancmms — Ouocnres benxa 0 26.01.2024 https://m.edso0.ru/863e796e
18 = Hekserounblie GOpPMBI JKU3HU — BUPYCHI 0 29.01.2024 - bubmmorexa [OK
P py 02.02.2024 https://m.edso0.ru/863e7540
05.02.2024 - bubnmoreka [JOK
19 = ®opmbl pa3MHOXKEHHUST OPTaHU3MOB 0 09.02.2024 https://m.eds00.ru/863e81b6
o https://m.edso0.ru/863e831e
. 12.02.2024 - bu6mmorexa [IOK
20 | Meiios 0 16.02.2024 https://m.edso0o.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE TOJOBHIX KJIETOK. OIUIO0TBOPEHHUE. 05 19.02.2024 - bubmmoreka [IOK
JlabopaTtopHas padota Ne 4 «3yueHne CTpOeHHUsI TOJTOBBIX ' 23.02.2024 https://m.eds00.ru/863e81b6
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KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»

22  VnauBuayanbHOE Pa3BUTHE OPraHU3MOB 0 26.02.2024 = buGmorexa LIOK
AR P P 01.03.2024 https://m.eds00.ru/863e8436

23  T'enermka — Hayka O HACJIE€ICTBEHHOCTH U U3MEHYMBOCTH 0 04.03.2024 - bubmmorexa [JOK
Y A 07.03.2024 https://m.eds00.ru/863e86f2

3aKOHOMEPHOCTH HACIeOBaHUS MTPU3HAKOB. MOHOTHOpUTHOE 11.03.2024 - bubnmoreka [JOK

24 0
CKpEIIUBaHNE 15.03.2024 https://m.eds00.ru/863e8878

o5 JlurubpunHoe ckpernprBane. 3aKOH He3aBUCUMOTO 0 18.03.2024 - bubaroreka [JOK
HacJeI0BaHUS IPU3HAKOB 22.03.2024 https://m.edsoo.ru/863e89a4
CueruieHHOE HacjeI0BaHue pu3HakoB. JlaboparopHas paboTa

26 Ne 5 «M3yuenue pe3yabTaToB MOHOIHOPUIHOTO U 05 01.04.2024 - bubnnorexa [HOK
JTUTUOPUTHOTO CKPELIUBAHUS Y Ap030(UIiIbl HAa TOTOBBIX ' 05.04.2024 https://m.edsoo.ru/863e8c60
MUKpOIperapaTax

97 I'enernka moya. HaciieqoBanue mpu3HAKOB, CIETICHHBIX C 0 08.04.2024 - bubmmoreka [JOK
10JIOM 12.04.2024 https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencTBEeHHAs U3MEHYUBOCTb.

08 JlaboparopHast pabota Ne 6. M3ydenne Mo auUKaIMOHHOMI 05 15.04.2024 - bubmmoreka [JOK
W3MEHYMBOCTH, IOCTPOCHHUE BAPUAIIMOHHOTO Psija 1 ' 19.04.2024 https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBOIN»

H . JIab 6ota Ne 7.
| e o i b 20T Brtmorsa ok
YTatH ¥ Ap ' 26.04.2024 https://m.edsoo.ru/863e8efe
MUKpOTIpeIiapaTax»
30 eneTma 4enosexa 0 29.04.2024 - bubnmoreka [JOK
03.05.2024 https://m.edso00.ru/863e8d78
PesepBubIil ypok. O6006menue mo reme «HacnenctBeHHOCTD 06.05.2024 —

31 0
N3MEHUYMBOCTh OPTaHU3MOB 10.05.2024

32 Cenexnus KaK HayKa U IPOLIECC 0 13.05.2024 = Bubmnorexa LIOK

" Y Pott 17.05.2024 https://m.eds00.ru/863e9214
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20.05.2024 -

bubmuorexa [JOK

33 M i 1
€TOJbI ¥ JOCTHIKEHHS CEIIEKIUH PACTEHHUHI U KUBOTHBIX 24.05.2024 hitps://m.eds00.ru/86369214
34  BHUOTEXHOJOTUS KaK OTPacib MPOU3BOACTBA 1 27.05.2024 - bubmoreka LJOK
Ry P 31.05.2024 https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

[Taceunuk B. B., Kamenckuii A. A., Py6roB A. M. buonorus. 10 xmacc.

ba30BbIil ypoBeHb (YUEOHHK)

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
buonorus. Paboune nporpammel. [IpeamerHas nuaus yueOHUKOB "JInHMs
xwm3HU". 10-11 kimaccel. ba3oBblil ypOBEHB;

buonorus. [loypounsie pazpabotku. 10-11 knaccel. ba3oBeiil ypoBeHb

MU PPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru

https://lesson.edu.ru



