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INOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl IO OHOJIOTHH TEOPETUUECKYIO OCHOBY JJISl ONpPEAETeHHs TOIX00B K (hOpMHUPOBAHUIO
colepkanus ydeOHoro mpeamera «buomorws» coctaBwim:  KoHuenTtyaimbHble monokeHmss DI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJieH, COAepKaHWs, pe3yJbTaTOB OOYy4YeHHs] W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIMTYCKHUKOB, TOJIOKEHUsI 00 OOMMX IENsX M MPHHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpemnero oomero oopasoBanus B Poccuiickoit denepanuu, a TakKe MOJOKECHUS O crienuduke OMooTruu, e€ 3HAYCHUH B
MO3HAHUM JKUBOM TPHPOABI W OOECNEYeHMH CYIIeCTBOBaHHUs dYeloBedeckoro obmiectBa. CorimacHO Ha3BaHHBIM
IIOJIO’KEHUSIM, OTIPEIETICHbl OCHOBHBIE (DYHKIIMU MTPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMMma o O6uonoruu MaéT NpeacTaBICHUE O LENAX, 00 oOuieil ctpateruu 00y4eHHsl, BOCIUTAHUS U Pa3BUTHS
oOydaromuxcsi cpeacTBaMu yueoHoro npeameta «buomorusy, onpenenseT o0s3aTeIbHOE MPEAMETHOE COACpKaHHUE, €T
CTPYKTYpPY, pacupeesieHre Mo pasenaM U TeMaM, PeKOMEHyeMYIO MOCIIe0BaTeIbHOCTh U3YUeHHs Y91eOHOTO MaTepuaa
C y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKA OOpa30BaTEIBHOTO TMPOIECca, BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.

B nporpamme mo OnoJIoTHH TakKe YUUTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JINYHOCTHBIM, METAIIPEIMETHBIM U
OpeaIMeTHBIM  pesynbraTaM  oOydeHus B (OPMUPOBAHMHM  OCHOBHBIX  BHIOB  y4eOHO-IIO3HABaTEIHHON
NeATEIbHOCTH/YUEOHBIX IEUCTBUI 00YUYarOIIMXCS [0 OCBOCHUIO COJIEP KAHMS OMOJIOTrHYECKOT0 00pa30BaHMUsl.

B nporpamme no 6uonoruu (10—11 kimaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPUHITUI TPEEMCTBEHHOCTH B U3yUEHUU
ouonoruu, 6yarogaps yeMy B Hell IpOCMAaTPUBAETCS HANPABJIEHHOCTh HA pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTAIMM  JUYHOCTH, OSKOJOTMYECKOIO  MBIIIJICHHUS,
NPEJCTaBICHUN O 370POBOM 00pase >KM3HM M OEepeXHBIM OTHOLICHHEM K OKpYyKaromed mpupoaHoit cpeme. [loatomy
HapsIy C W3YYCHHEM OOIIEOMOJOTHYECKUX TEOPHM, a TakXKe 3HAHUH O CTPOCHHM JKUBBIX CHUCTEM pa3HOTO paHTra U
CYLIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IMPOLIECCOB B MPOTrpaMMe MO OMOJOTUH yJI€JI€HO BHUMAHUE HCIOJIb30BAHUIO
MOJyYEHHBIX 3HAHUI B TOBCEAHEBHOM >KM3HHM [UIsl PEIICHUs NPUKIATHBIX 33434, B TOM 4YHUCIE: MPO(UIAKTUKU
HACJICJICTBEHHBIX 3a00JE€BaHUI YEJIOBEKa, MEIWKO-TEHETHYECKOTO KOHCYJIBTHUPOBAHMS, OOOCHOBAHHUS JKOJIOTUYECKU
IEJIECO00PA3HOTO TOBEJACHUS B OKPYXKAlOMIeW NPUPOAHOW Cpene, aHaIW3a BIHUSHUS XO3SHCTBEHHOW EATEIHHOCTH
YeJIoBEeKa Ha COCTOSIHHE TPUPOTHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHE BHUMAaHUS K TIPUKIIATHOW HAMPABICHHOCTH



ydeOHOro mnpenMera «bHONOrus» MPOJUKTOBAHO HEOOXOJMMOCTBIO OOECHEYEHHs] YCIOBHM JUIsl pEUIEHUS OJHOM W3
aKTyaJIbHBIX 3aJla4 IIKOJIBHOTO OHMOJIOTMYECKOT0 00pa30BaHUs, KOTOpas IMpeanojaraeT GopMHUpOBaHHE y O00yYaroIIUXCs
CIIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIEIOCsS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeiHero o01ero 0opa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT (OPMUPOBAHUE Y
oOy4aromuxcsi OpeICTaBICHUA O HaydyHOH KapTHMHE MUpA, paclIUpsieT W 0000IaeT 3HaHMsS O >KUBOM IpHUpoxe, €€
OTJINYUTENBHBIX MPU3HAKAX — YPOBHEBOM OPraHM3alUy M SBOJIIOLMUH, CO3AET YCIOBUS IJIS: NMO3HAHUS 3aKOHOB >KHBOM
npupoibl, (GopMUpoBaHHUA (YHKIIMOHATBHOW TPAMOTHOCTH, HAaBBIKOB 3/I0pOBOro U Oe3omacHoro oOpasa >KHU3HH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOILIEHHUS K )KMUBOW MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAaKKe JJIsl PEeILICHUs] BOCIUTATEIbHBIX U PAa3BUBAIOIINX 3a71a4 CPEHEro OOIIEro
oOpa3oBaHMs, couuanu3auuu oOydaromuxcs. W3ydenwe Ouonoruu oOecneyuBaeT YCiaoBUS Uil  (OPMUPOBAHUS
MHTEJUIEKTYaJbHbIX, KOMMYHHUKAIMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB, 3CTETHYECKOW KYJBTYphl, CIHOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C MPEICTABICHUSIMH U3 IPYTUX y4E€OHBIX IPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU U
reorpaduu. Ha3BaHHble NOJOXKEHUS O MNpeAHa3HAYEHUU ydeOHoro mnpeamera «buonorus» cocTaBWId OCHOBY MJis
orpezesieHus MOJX0A0B K 0OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COJIEPKAaHNUs, IPEACTABICHHOTO B IPOrpaMMe 110 OUOJIOTHH.

Ot0op coxmepxkanuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C IO3ULMIMA
KyJIbTYPOCOOOPA3HOr0 MOJX0/1a, B COOTBETCTBUM C KOTOPBHIM OOYyYarollHUecs [OJKHBl OCBOMTh 3HAHHUS M YMEHHS,
3HauMMble 11 (OPMHUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOIINE aJCKBAaTHOE MOBEJACHUE YEJIOBEKAa B OKPY’KaIOIIEH
OPUPOJIHON cpelie, BOCTpeOOBaHHbIE B MOBCEJIHEBHOM JKM3HM M MPAKTHUECKOM nesTenbHOCTH. Ocoboe MecTo B 3TOM
CUCTEME 3HaHWM 3aHMMAIOT 3JIEMEHTHI COJIEP>KaHUs, KOTOpBIE CIyX aT OCHOBOM JUIsi (POPMUPOBAHUS MPEICTABICHUH O
COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHUHE MHUpa W LEHHOCTHBIX OpPUEHTAlUUAX JIMYHOCTH, CHOCOOCTBYIOIIUX
IYMaHU3alUHA OMOJIOTHYECKOrOo 00pa30BaHusl.

CTpyKTypupoBaHHE cOAEpKaHUs y4yeOHOro Marepuaja B IMPOrpaMMe IO OHMOJOTMHM OCYIIECTBIEHO C Y4YETOM
OPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTAX KUBOW MPHUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
sBoJIOLIMKM. B cooTBeTCTBUM C 3TUM B CTPyKType yueOHOro mpeamera «buonorusy BblIeIeHBI CIEAYIOLINE
coJiepkarenbHble TUHUU: «bronorus kak Hayka. MeToabl HAy4HOTro MO3HAaHU», «KieTka kak Ouonoruueckas CUCTEMay,
«Opranu3m Kak Ouojorudeckas cucrema», «CuctemMa M MHOrooOpasue OpraHMYECKOro MHpa», «OBOJIOLUS KUBOU
IPUPOABD, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.



[enr m3ydenusi yueOHOrO Tpenmera «brosorus» Ha 0a30BOM YpOBHE — OBJIQJICHHE OOYYAIONUMHUCS 3HAHUSIMHU O
CTPYKTYPHO-(PYHKITHOHAIBHON OpPTaHU3AIMH KUBBIX CHCTEM PAa3HOTO PaHTa W MPUOOPETECHUE YMEHHM HCIOIb30BaTh 3TH
3HAHMS JIJIS1 TPAMOTHBIX JCHCTBUN B OTHOIIEHUN 0OBEKTOB KUBOU MTPUPOJBI U PEIICHHS PA3IMYHBIX KU3HCHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM ypoBHE OOECHEUMBAETCS pEIICHUEM
CJIeIYIOIUX 3a/1a4:

OCBOCHHE OOYYAOIIMMHUCS CUCTEMBbI 3HAHWW O OMOJOTHYECKHX TEOPHsIX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUTIOTE3aX, MPaBHJIAX, CIYKAIINX OCHOBOH sl (hOPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHPA, O
METO/IaX HAyYHOTO MO3HAHUs, CTPOEHUH, MHOTOOOPa3uHl U OCOOCHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH,
BBIJIAIONTUXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHH;

dbopmupoBaHre y 00yYarouuxcsi MO3HABATENbHBIX, UHTEIUICKTyaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Mpoliecce
aHajau3a JaHHBIX O MyTSIX Pa3BUTUA B OUOJOTUM HAYYHBIX B3TJISJIOB, UJIEW U TMOJXOJIOB K M3YYCHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTaHOBJICHHE y OOy4Yarommxcsi oOmed KyJabTypbl, (PYHKIIMOHAIILHOW TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBICHATH U
OIICHUBATH SIBJICHUS OKPY’KAIOIIETO MUpPA >KUBOU MPUPOJBI HA OCHOBAHUU 3HAHWUW W OMBITA, MOJIYYCHHBIX TPU U3yYEHUU
Omooruy;

dbopmupoBaHue y OOydYarOIMXCSd YMEHUN WJUTIOCTPUPOBATH 3HAUCHHE OMOJIOTMYECKMX 3HAHUM B MPAKTUUYECKOU
NEATEIIbHOCTH YeJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHIA;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU TO3HAHMS YETIOBEKOM KHBOW MPUPOJBI, HEOOXOIUMOCTH OEpEKHOTO
OTHOIIIEHUS K HEH, COOJIIOICHNUS STUYECKUX HOPM TP MPOBEICHUN OMOJIOTUYECKUX UCCIICIOBAaHUM;

OCO3HAHHUE I[EHHOCTU OWOJIOTUYECKUX 3HAHWU I TOBBIIICHUS YPOBHS JKOJOTUYECKOW KYJIbTYphI, JJIs
dbopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMCHEHUE TPHOOPETEHHBIX 3HAHMM M YMEHHH B TIOBCEIHEBHOM >KM3HU JUIsI OLICHKU ITOCJICACTBUM CBOCH
JEATETLHOCTH TIO0 OTHOIICHHWIO K OKpPYXAaloleld cpee, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE MU COONIOACHUE MEp
poUIaAKTHKN 3200JIeBaHUM.

B cucreme cpeanero oOmiero obpazoBanus «buosorus», uzydaemas Ha 0a30BOM ypOBHE, SIBJISIETCSI 00s3aTEIbHBIM
y4€OHBIM MPEIMETOM, BXOIAIIUM B COCTaB MPEIMETHON 001acTh «ECTECTBEHHO-HAYUYHbIE TTPEAMETHI.

Jliis u3yueHus: 6uoioruu Ha 6a30BOM ypoBHE CpeHero oluiero oopazoBanust orBoautcs 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezelno).



COJEPXAHME OBYUYEHUA

10 KJACC

Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBA3b OMOJOTHMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HAyKaMU,

bunocodueit, HTUKON, ICTETUKON M mpaBoM. Posb Ouonoruu B (OPpMUPOBAHUM COBPEMEHHOW HAyYHOH KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl MO3HAHUSI JKUBOW MPUPOIbl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCAHUE, HU3MEpPEeHHE, Kiaccudukarius,

MOJICTUPOBaHUE, CTATUCTUUECKas 00pabOoTKa JaHHBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, J)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTopHbie U MIpaKTUYECKHE PadOThI:

[TpakTrueckas padorta Ne 1. «Mcnonb30BaHUE pa3IMUHBIX METOAOB MIPU U3YYECHUU OMOTIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U X OPTraHU3AIUSA.

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi ouonoruu. OTIWYUE JKUBBIX CHCTEM OT HEOPraHUYECKOM

IPUPOJIBI.

CpoiicTBa OHOCHCTEM M HMX pa3HOOOpa3ue. YPOBHHM OpraHu3aldd OHWOCUCTEM: MOJEKYJSPHbIM, KIETOYHbIH,

TKaHEBBIA, OPraHU3MECHHBIN, MOIYISAIMOHHO-BUI0OBOM, SKOCUCTEMHBIN (OHMOTeoIeHOTHYSCKHi), OnoCc(epHBIM.

JlemoncTpanum:

Tabmuiel 1 cxembl: « OCHOBHBIC IPU3HAKHU KU3HNY, Y POBHU OPTaHU3AIMH KMBON IIPUPOJIBI.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHN COCTaB KJIETKH. XUMHYECKUE JIEMEHTBI: MAaKpPOAJIEMEHTBI, MUKPOAJEMEHThI. Bona M MUHEpabHbIC

BCIICCTBA.

OyHKIMY BOABI U MUHEPAIBHBIX BEIIECTB B KieTke. [loaaepkanue ocMOTHYECKOTro OaaHca.



benku. CoctaB M cTpoeHHe O€JIKOB. AMHHOKHCIOTBI — MOHOMEpHl OenkoB. He3zaMeHHMble M 3aMEHHMBIE
AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU CTPYKTYPhI OEJIKOBOW MOJIEKYJbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS
U YeTBEPTHYHAs CTPYKTypa). XUMHUUYECKUE CBOMCTBa OenkoB. buonorunueckue GyHKIMN OEIKOB.

®depMeHThI — Onosiornyeckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LEHTP, cyOcTpaTHasl CENU(PUIHOCTD.
Kogepmentsl. Butamunbl. Otianuns GpepMEHTOB OT HEOPraHMUECKHUX KaTalu3aTOpOB.

YrieBoasl: MOHOCaxapuabl (TIFOK03a, prud03a U Ie30KCHpr003a), Iucaxapuibl (caxapo3a, JaKTo3a) U MOJIHCaXapHIbl
(kpaxmai, TIIMKOTeH, IeJUTI0103a). bruonornueckue GyHKIIUN YTIIEBOAOB.

Jlununel: Tpurmuuepuasl, (ochonunuas, crepounsl. ['mapoduibHOo-THIAPOdOOHBIE CBOMcTBa. buonorumueckue
¢ysHkun munuaoB. CpaBHEHHE YIIIEBOI0OB, OEIKOB U JIMIUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kuciotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT. CTpoeHHe U (yHKIUU
JTHK. Ctpoenue u pynkuuu PHK. Buget PHK. AT®: ctpoenue u GpyHKUIHH.

[{uTonorus — Hayka o kietke. Kinetounas teopust — mpuMep B3auMOACHCTBUS Hllel U (DAKTOB B HAYYHOM MMO3HAHUH.
Metoabl n3y4eHus KIETKH.

Knerka kak nenoctHas xuBas cuctema. O0muMe Npu3Haky KJIETOK: 3aMKHyTasi HapykHas MeMOpana, mosiekysbsl JJHK
KaK TeHEeTHYECKUI anmnapar, CucTeMa CUHTe3a Oeska.

Tunel KJIETOK: JyKapuOTHYecKas W MpokapuoTthyeckas. OCOOEHHOCTH CTPOEHHUS NPOKAPUOTUUYECKON KIIETKHU.
Knerounas crenka Oaktepuil. CTpoeHHE SYKapUOTUUECKOW KiIeTKH. OCHOBHBIE OTJIWYHUS PACTUTEIHLHOM, >KMBOTHOU H
IrpUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTEHKa, INIMKOKANUKC, uX pyHkuuu. Ilnasmarnueckas memOpaHa,
e¢ ceoicTBa U (pyHkuuH. L{uTonnazma u e€ opranouasl. OnHoMeMOpanHble opranousl kiaetku: JIIC, annapar ['onbaxuy,
I130CcOoMBI. [loiTyaBTOHOMHBIE OpraHOUbI KJIETKNA: MUTOXOHAPUH, TIIACTUABL. [Iponcxox)IeHrne MUTOXOHIAPUN U TUIACTH/I.
Bunel nnactun. HememOpaHnHble OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTpP, LIEHTPUOIH, PECHUUYKU, KIYTHKH.
OyHKIMHA OPraHOUJIOB KJIETKU. Brirouenus.

SAnpo — perynaropubsiii neHTp kieTku. CTpoeHue sjpa: siaepHas 000JI0YKa, KapHoIla3Ma, XPOMATHH, SAPBILIKO.
XPpOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JlemoHncTpanum:



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

Jwuarpammel: «PacripeneneHue XMMHUYECKMX JJIEMEHTOB B HEXUBOW IIpUpone», «Pacmpenenenune XumMuyeckux
JIEMEHTOB B JKMBOW IIPUPOIE».

Tabmunp! u cxemsl: «llepuonnyeckas Tadbauna XUMUYECKUX 3JIEMEHTOBY», « CTpOEHHE MOJIEKYJIBI BOAB», «brocuHTe3
oenka», «CTpoeHue MoseKymbl 6enka», «Ctpoenue gpepmenta», «Hyknennosbie kucnotsl. JJHK», «CTtpoeHue Monexysbl
AT®», «CtpoeHue 3yKapHOTUYECKON KIETKW», «CTpOeHHE KUBOTHOW KIETKW», «CTpOEHHE pPACTUTEIBHOU KIETKW»,
«CTpoeHHe MPOKAPUOTHUECKON KIIETKN», «CTPOECHHE s1/1pa KIETKW», « Y TIIEBOABD, «JIMIHUIB.

O0opynoBaHue: CBETOBOM MUKPOCKOIM, 000pYyAOBaHUE IS MPOBEIECHUS HAOIIOCHUM, U3MEPEHU N, SKCIIEPUMEHTOB,
MUKpPOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIBHBIX KIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas padora No 1. «M3yueHue KaTaIMTHYECKONW aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe amuia3bl WU
KaTanasbl)».

JlaboparopHas padota Ne 2. «M3ydyeHne cTpOeHUs KIETOK PACTEHUH, )KUBOTHBIX U OAKTEpUN MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpEnaparax u uX OMUCaAHUE.

Tema 4. ’/KusHeessTeJIbHOCTb KIECTKH.

OOmeH BemiecTB, WIM METa00NIM3M. ACCUMWISIMS (IJTACTUYECKUA OOMEH) M JUCCUMUIISALUSA (PHEPreTHYeCKUi
0o0MeH) — JIBe CTOPOHBI €AUHOrO Ipolecca MeTabonu3ma. Poiab 3aKOHOB COXpaHEHHUs! BELIECTB M SHEPIUU B MOHUMAHHUU
MeTabonu3ma.

Tunbel oOMeHa BewlecTB: aBTOTPO(HBIA U reTepoTpodHbIid. Poiib pepMEeHTOB B 0OMEHE BEUIECTB M NPEBpPAILLECHUU
SHEPIUHU B KIIETKE.

®ortocunte3. CetoBas u TeMHOBas (a3el porocuuTeza. Peakmum ¢orocunTeza. DddexktuBHOCTh (POoTOCHMHTESA.
3nauenue (GoTOCHHTE3a NJs KU3HU Ha 3emuie. BrnusHue ycnoBuii cpeapl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIICHUSI €ro
IPOJYKTUBHOCTHU Y KYJBTYPHBIX PAaCTEHU.

XeMocuHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3HaY€HUE XEMOCUHTE3a JIs )KU3HU Ha 3eMIIe.

DHepreTudyeckuii oOMeH B KieTke. PaciiernsieHue BeliecTB, BbIICIIEHHE M aKKyMYJIHMPOBAaHUE SHEPIHMHM B KIIETKE.
Otansl sHepreruueckoro oomena. ['nmukonus. bpoxxenue u ero Buapl. KucnopogHoe okuciaeHue, ik KJI€TOYHOE JbIXaHHE.
OxucnurensHoe GochopunupoBanue. IHHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.



Peakuuu matpuunoro cunresa. ['enermueckass uHpopmanus u JIHK. Peanuzamus reHetnueckoil mupopmanuu B
kieTke. ['eneTnyeckuit ko u ero cBoiictBa. TpaHckpumniusa — MmaTpudsbiii cuate3 PHK. Tpancnsus — Ouocunres Oemnka.
Oransl TpaHcmauuud. KogupoBanue aMMHOKUCIOT. Posib pubocoM B OMocHHTE3E OeliKa.

Hexkinerounsie ¢popMbl xku3uu — BUpychl. Mictopust otkpeiTs BupycoB (/. Y. UBanoBckuit). OcOOEHHOCTH CTPOEHUS
U JKM3HEHHOro IuKIia BUpycoB. bakrepumodaru. bone3nu pacrteHuid, >KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BHpPYCaMHU.
Bupyc mmmynonedpunura genoseka (BUY) — Bozoyautens CIIM/la. OOpaTtHass TpaHCKpUMIUS, peBepTa3a U MHTETpasa.
[TpodmrakTika pacnpocTpaHEeHUSI BUPYCHBIX 3a00JICBAHHM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmunpt u  cxembl: «Tumbl nuranus», «Metabomusm», «MUTOXOHIPUS», «DHEPreTUYECKUl 0OMeEH»,
«Xmopormacty, «®Dorocunres», «Crpoenne [IHK», «Ctpoenne u QyHKnmoHupoBanue reHa», «CuHTE3 Oelkay,
«I'enetnueckuii koa», «Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbld Uk Bupyca CIIN/la, 6akrepuodaray,
«Pemnmukamus JTHK.

Oo6opynoBanue: mozaenu-anmiukauuu «Ynasoenue JHK u tpanckpunmus», «buocunre3 Oenkay, «CTpoeHue
KJIIETKW», Moziesb CTpYKTyphl JTHK.

Tema 5. PazmHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Kiietounbiii 1y, Win >KU3HEHHbIM MK KieTku. Mutepdaza u muto3. Ilpormecchl, nporekaromue B uHTepdase.
Permmukamuss — peakuus wmatpuunoro cunre3a JIHK. Ctpoenue xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL.
JIMTUIONIHBIA W TaluIOMJHBIA XPOMOCOMHBIE HaOoOpbl. Xpomatugiel. lluTomornueckre OCHOBBI Pa3MHOXKEHUS U
WHJVMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xknetku — muto3. Craaun murtosa. IIponeccel, npoucxoasmuye Ha pa3HbIX CTaIAsIX MUTO3a. buonornueckuit
CMBICJI MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — aromnTo3.

®opmbl pa3sMHOXKEHHSI OpraHU3MOB: Oecroyioe W mojoBoe. Buabl Oecnojioro pa3MHOKEHUS: JAeJIeHHE HaJABOE,
MOYKOBaHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpPA30BAHKE, BEIT€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €T0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBo€ pa3MHOKEHUE, €TO OTIMYHS OT OECIIOJIOTO.



Meiio3. Craguu wmeito3a. Ilpoueccel, mpoucxojsume Ha craausx weito3a. IloBegeHue xpoMocoM B Meilo3e.
Kpoccunrosep. bruosmornduecknii CMbICII U 3HAYEHUE MEWO03a.

["amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [10JIOBBIE ’Kee3bl: CEMEHHUKU M SUYHUKH.
OOpazoBaHue W pPa3BUTHUE TMOJOBBIX KIETOK — rameT (CrepMaro30oufl, SUIEKJIEeTKa) — CIIEPMAaTOr€HEe3 U OBOTEHE3.
Oco0eHHOCTH CTpOEHUs AUIIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (dMOpHoOreHes). DTambl 3MOPHOHAIBHOTO
pa3BUTHUSL Y MO3BOHOYHBIX JXKUBOTHBIX: APOOJEHHUE, racTpyisuusi, opraHoreHe3. [loctamOpruonanbHoe pa3Butue. THIbI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: NIPSIMOE, HEMPSIMOE (JIMYMHOUYHOE). Biusinue cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTAIUN Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «J|BOWHOE OIUTOIOTBOPEHUE Y IBETKOBBIX PACTEHHID,
«BereraTuBHOE pPa3MHOXXEHHE pacTeHUi», «/leneHue kierku Oakrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounwrit muki», «Pemmukamust JIHK», «Mwurtosz», «Meito3», «lIpsMoe U HenpsaMoe pa3BUTHEY,
«I"ameToreHnes y MIIEKOMUTAIOIINX U YEJI0BEKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue:  MHUKpPOCKOM,  MHUKporpenapatel  «CrnepMaTto3ouabl  MIJICKOMUTAIONMIETO»,  «SIHIeKIeTKa
MJIEKOTIUTAIOWET0», «KapnoknHe3 B KIE€TKax KOpeEIlKa JIyKa», MarHuTHas MOJENb-anIuimkanus «JlemeHne KieTkmy,
moaenb JIHK, Mmoaens MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

JlaGopatopnas pabdora No 3. «HaOmromenwe wMuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka Ha TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopHas pabota Ne 4. «3ydeHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIpEnapaTax.

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpeameTr u 3amauu reHeTHKU. VcTopus pa3BUTHS TEHETUKHU. PoJiib IUTONOTHM W SMOPHOJIOTMH B CTAHOBJICHUU
reHeTHKU. Bkian poccuilckux U 3apyOeKHBIX YUEHBIX B pa3BUTUE T'€HETUKH. MeTonbl reHeTUKH (TMOpUA0IOTUYECKU,
UTOT€HETUYECKUI, MOJIEKYISIpHO-TeHEeTHYeCKnit). (OCHOBHbIE TE€HETHYECKHE TMOHATUA. ['eHeTudeckas CHMBOJIMKA,
UCIIOJIb3yeMasi B CXEMaX CKpPEIIUBaHUM.



3aKOHOMEPHOCTH HAClIeIOBaHUs MPU3HAKOB, yCcTaHOBICHHBIC ['. Menaenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH
eAnHO-00pa3usi THOpUIOB MepBoro nokojeHusd. [IpaBuno noMuHHpoBaHUS. 3aKOH paclIeIieHUus] mpu3HakoB. ['umnoresa
YUCTOTHI raMeT. [1omHOEe 1 HeNOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelmurBaHue. 3aKOH HE3aBUCUMOI'O HacleIOBaHMS MpHU3HAKOB. lluToreHeTmyeckre OCHOBBI
JTUTHOPHUIHOTO CKpEIIMBaHUs. AHaIU3MpYIOIIee CKpemuBaHue. Mcmoib3oBaHWE aHATU3UPYIOMIETO CKPEIIMBAHUS IS
oTpezieNieHus] TeHOTHIIa OCOOH.

CueruieHHOe HacienoBaHue nmpusHakoB. Pabora T. Moprana mo cuerjieHHOMY HaclieoBaHHIO TeHOB. Hapyienue
CLICIUICHUS T€HOB B PE3YJIbTATE KPOCCHUHIOBEPA.

XpOMOCOMHAasi TEOpHUSI HACJIIEACTBEHHOCTH. | €HETUYECKHE KapThI.

I'enetnka mona. XpPOMOCOMHOE OIpEEICHUE MoJia. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI. I'OMOrameTHble |
reTeporaMeTHbIE OpraHu3Mbl. HaclienoBaHne Npu3HAKOB, CLHETIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BHbI M3MEHUMBOCTH: HEHACJIECACTBEHHAs M HACJIEACTBEHHAas. Poib cpeapl B HEHACIIEICTBEHHOMN
U3MEHYHUBOCTU. XapaKTEPUCTHUKA MOJIU(PUKAIIMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIN psji W BapUallUOHHAs KPHUBas.
Hopma peakuum mnpusHaka. KonudecTBEHHbIE M KadyeCTBEHHbIC MPU3HAKM W HMX Hopma peakuuu. CBoKCTBa
MOU(DUKAITMOHHON U3MEHUYHUBOCTH.

HacnencrBenHas, Wiy reHOTUIIUYeCcKas, U3MEHUYUBOCTh. KOMOUHATUBHASI ”3MEHYMBOCTh. Mei03 1 MOJI0BOM Tpoliecce
— OCHOBa KOMOWMHATHBHOM MW3MEHUYMBOCTU. MyTanmoHHas H3MEHUYMBOCThb. Kiaccuukanus MyTauuid: TEHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M NpUYMHBI MyTarui. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacJjieacTBeHHOM n3MeHunBoctd H. 1. BaBunosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYMBOCT.

['enetuka yenoBeka. Kapuotun yenopeka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA: T€HEAIOrMYECKUM, OJIM3HEIIOBBIH,
[IUTOTCHETUYECKUH,  OHMOXMMHYECKHUM,  MOJEKYIsIpHO-TeHeTHYeckuii.  CoBpeMEHHOE  OmpejelieHHe  I'eHOTHIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHWE, TE€HOTUNHpPOBaHHE, B TOM uucie ¢ nomompto [II[P-anamu3a. HacnencrBenHbie
3a00JIeBaHUS YEJIOBEKA: TCHHBIC 00JIC3HM, OOJIE3HU C HACIICICTBEHHOMN MPEeIpacIionoKeHHOCThIO, XpOMOCOMHEIE O0JIC3HH.
Comarnueckue U reHepaTuBHbIC MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIMIIBI 370poBOro o0Opasa >KW3HU, JUArHOCTHUKH,
npoUIAKTUKU U JICUSHUs] TEHETUUECKUX 0oJie3Her. MeUKO-TeHETUYECKOe KOHCYIbTUPOBAaHKE. 3HAUCHUE MEIUITUHCKOM
T€HETHUKH B MPEIOTBPAICHUN U JICYCHUN TeHETHYSCKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHncTpanum:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuibl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHIECKAs OCHOBAY, «3aKOH PACIICTUICHUS M €T0
IIUTOTEHETUYECKAasi OCHOBA», «3aKOH YHCTOTHI ramer», «JlurubpumHoe ckpemmBaHue», «lluTomornueckre OCHOBBI
TUTHOPUIHOTO CKpeluBaHus», «Meno3», «B3auMoneicTBrue amienbHbIX TeHOBY», «l'eHeThueckue KapTbhl pacTeHH,
KUBOTHBIX M 4YeJNOBEKa», «['eHeTnka mosna», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOTO C Mojom», «KapuoTumsl
YEeJIOBeKa W IKUBOTHBIX», «BuIbl u3MeHUMBOCTH», «MomudukannoHHas HW3MEHUHMBOCTHY», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrnKa rpynm KpoBm», « MyTarimoHHass U3MEHUIUBOCTH.

O6opynoBanue: Mojaenu-anmmkanuu — «MoHoruOpuaHOoe  cKpemnuBaHue», «HemomHoe  JOMHUHUpPOBAHHE,
«Jlurubpunnoe ckpemuBanue», «llepekpéct xpoMocoM», MUKPOCKOIT M MUKporipenapar «Jlpozoduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I"opox moCceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEUIMBAHUS Y
JpO30(HIIbI HA TOTOBBIX MUKPOTMPETIapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKAIIMOHHON W3MEHUYMBOCTH, TTOCTPOCHUE BapHAIIMOHHOTO psifa U
BAPUALIMOHHOW KPUBO».

JlaGoparopHas pabota Ne 7. « AHanu3 myTaruil y 1po30(uiibl Ha TOTOBBIX MUKPOTIpEapaTaxy.

[Ipaktruueckas pabora Ne 2. «CocTaBieHue U aHaIU3 pOAOCIOBHBIX YEIOBEKA.

Tema 7. Cenexknusi opranu3moB. OCHOBBI OMOTEXHOJIOTHMH.

Cenexkiusi KaKk HayKa W Ipolecc. 3apokAeHUE celieKIuu U JoMmectukanus. Yuenue H. WM. BaBumoBa o 1eHTpax
MPOUCXOXKJIECHUSI U MHOrooOpas3usi KyJIbTYpPHBIX pacTeHuW. LIeHTphl MpOUCXOXKACHUS [OMAIIHUX >KUBOTHBIX. Copr,
opoja, ITaMM.

CoBpeMeHHbIE METO/BI CEJICKIIMU. MacCOoBbIi U WHAMBUAYAIbHBI OTOOPHI B CEJICKIIMU PACTEHUW M KUBOTHBIX.
Omnenka skcTepbepa. bimskopoacTBeHHOE cKpenuBaHue — MHOpUAWHT. Ywuctas nuaus. CKpelmMBaHUE YUCTHIX JIMHUU.
['ereposuc, unu rubpuaHas cuna. HeponcrBenHoe ckpemuBanue — aytopuauar. Otnanénnas rudpuan3aius u e€ yCrexu.
HNCKyCCTBEHHBIM MyTareHe3 | TMOJy4YeHHWE MOJHUIUIONAOB. [[OCTHXKEHUS CENeKUUM pPACTEHHM, KHUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHomoruss kak oTpacib MPOU3BOJACTBA. ['€HHAass WHXKEHepus. JTambl co3nanus pexomOumHanTHOM JIHK wm
TPaHCTEHHBIX Opranu3moB. Kinerounasa nnxenepus. Knertounsie KyabTypbl. MUKPOKIIOHAIBHOE PA3MHOXECHUE PACTCHUM.



KnonupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE U ITUYECKUE MPOOIIEMBI.
I'MO — reneTrndecku MOIU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. [I. Kapneuenko, M. ®@. NBaHOB.

Tabmunpl w cxembl: kapra «LIeHTppl NPOUCXOXKIAEHHST M MHOTrooOpasusi KyJbTypHbIX pacTeHui», «llopojsl
JOMAIlIHUX JKUBOTHBIX», «CopTa KyJlbTYpPHBIX pacTeHui», «OtaanéHHas ruOpuausauus», «PaboTel akagemuka M. O.
WBanoBay, «llomummonnus», «OObeKkTbl  OWOTeXHONOrMM», «KieTouHele KyabTypsl W KJIOHHPOBAHUEY,
«KoHCTpynpoBaHue 1 epeHoC reHOB, XpOMOCOMY.

OOopynoBaHue: MYJSDKM IUIOJIOB UM KOPHEIUIOAOB JUKHUX (OPM M KYyJIbTYpHBIX COPTOB pacTeHMid, repOapuii
«CenbCKOX035MCTBEHHBIE PACTCHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJbI M JAOCTHUKEHUS CEJIEKIIMM PACTEHH M >KMBOTHBIX (HAa CEJICKIMOHHYIO CTaHIUIO,
IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aDOpaTOPUIO arpOyYHHUBEPCUTETA WM
HAy4YHOI'O LIEHTPA)».

IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUSA TTPOI'PAMMBI 110 BUOJIOI'MM HA BA30BOM
YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiauBalOTCs TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHMS OOYyYAarOUIMMUCS MpOrpaMm
cpenHero oomero oopa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IpeaMera «bruonorus» BBIAEIEHBI CIEAYIOIIMNE COCTABIISIIOLINE:
OCO3HaHUE OOYYArONIUMHUCA POCCHHCKON TPaKTAHCKOW  HJEGHTUYHOCTH — TOTOBHOCTHM K  CaMOPa3BHUTHIO,
CaMOCTOSITEJIbBHOCTH M CaMOOMNPEEICHUI0, HAJTUYMe MOTHUBAIIMM K OOy4YeHWI0 OUOJIOrMH, IEJEHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEXIEHUW JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAJUIMN Pa3BUTHUSA
OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOCU JIEATEITHLHOCTH



[IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, IPUCYIIUMU CUCTEME OMOJIOTHYECKOTO 00pa30BaHMsl, HATMUUE SKOJIOTMYECKOTO
MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «buosiorus» MoCTUTraloTCsl B €IUHCTBE YYEOHON U BOCIUTATEIIBHOU
NEATEIIBHOCTH B COOTBETCTBUU C TPAJWLIHOHHBIMH POCCUHUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKHUMHU M JTYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, IPUHATHIMUA B OOIIECTBE MPAaBWJIAMH U HOPMaMU MOBEACHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOMO3HAaHUsA, CAMOBOCITUTAHUS U CAMOPA3BUTHUSA, PA3BUTHSI BHYTPEHHEN MO3ULIHUU JJUYHOCTH, ITATPUOTU3MA, YBAKEHHUS K
3aKOHY W TPABOMOPSIKY, YEIOBEKY TpyJa M CTaplIeMy MOKOJICHHWIO, B3AMMHOTO YBa)KCHHsI, O€pEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIUSIM MHOIOHAalMOHAIBLHOrO Hapona Poccuiickon denepanuu, Opupoie U OKpyKarouen
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS YUeOHOT0 npeameTa «buosorusy T0JKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroImuxcsi PyKOBOJCTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHMEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO
00111ecTBa, pacIlIUpEeHUe KU3HEHHOTO OIbITa U OIbITA JESITEIILHOCTH B MPOLIECCE peain3allid OCHOBHBIX HANpaBlICHUN
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMU 00YUYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOIO
00IIIeCTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKCHHUE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MESITEILHOCTH MPU CO3JAAHUM YUYEOHBIX MPOEKTOB, PEHICHUU YYEOHBIX U
MO3HABATEbHBIX 3a]1a4, BBITIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEEATh COOCTBEHHYIO TTO3UIIMIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aWMOJCHCTBUS JIIOACH C pa3HBIMU
yOeXIEHUSAMH, KYJTbTYPHBIMHU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, II03HABATEIBbHBIX U
HCCIIEIOBATENIbCKUX 3aJlayu, YBAXXUTEJILHOIO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB IMPHU OOCYXKJIEHUHM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTBh K TYMAHUTAPHOU W BOJIOHTEPCKOU JESATEIBHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHUS:



c(hOpPMHPOBAHHOCTh POCCUUCKON TPAXKITAHCKON HICHTUIHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY HapoOy, YyBCTBA
OTBETCTBEHHOCTH niepes; PonuHoOM, ropaoCcTH 3a CBOM Kpal, cBOIO PouHY, CBOM SI3bIK U KYJBTYPY, IPOILIOE U HACTOSILIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O W MNaMATHHKaM IPUPOIbI, NOCTWXKEHHUsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMU B NTO3HAHUU 3aKOHOB MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHMIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTh 3a €0 CY/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POAMUTEINAM, CO3JaHHI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPHUHSITUA LIEHHOCTEU
CEMENHOM )KU3HH B COOTBETCTBUHU C TPAIULUIMHU HaponoB Poccuy;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
0OIIIECTBEHHBIX OTHOIIICHMIA;

MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPGKEHUIO B PAa3HbIX BHAAX MCKYCCTBA, CTPEMJICHUE IPOSBIISATH KayecTBA TBOPUYECKOMU
JUYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIIMOHAJILHOIO 0JIAarONOJIy4Yns:

NMOHMMAHUE W peajau3aius 370pOBOTO H 0e30MacHoro obpasza >KW3HM (3I0pOBOE TMUTaHUE, COOJIOJCHUE
TUTUEHUYECKUX TPaBUI U HOPM, COQTAaHCUPOBAHHBIN PEXUM 3aHSITHN U OTIbIXa, peryispHas ¢u3udeckas aKTUBHOCTBD),
OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PU3MUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

MOHUMAaHUE IIEHHOCTH TMPaBWUJ WHIWBUIYATLHOTO M KOJUIEKTUBHOTO OE€30IaCHOTO TIOBEJICHUS B CHUTYaIlUsX,
YIPOKAIOWIMNX 340POBBIO U KU3HHU JIFOAEH;



OCO3HAHME MOCIEACTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTpEeOIEHUS aIKOT 0, HAPKOTUKOB, KypEHHUs);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOW JEATEJIBHOCTH TEXHOJOTMYECKOW M COLMAJIbHON HamnpaBIE€HHOCTH, CIOCOOHOCTH
VHULMAPOBATh, INIAHUPOBATh U CAMOCTOSITEIIBLHO BBIIIOIHATE TaKyIO JACATEIbHOCTD;

UHTEpEC K pa3InuHbIM chepam npodeccHoHaTbHON ASSITeTbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOp Oyaytieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HECHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HH;

7) 3KOJI0TU4e€CKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU 1€JIECO00Pa3HOE OTHOIICHKE K IPUPO/IE KaK UCTOUHUKY KM3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTHUECKOW KYJbTYpbl: MPUOOPETEHUE OMNbITA IJIAHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CpeIbl;

OCO3HaHUE II00albHOI0 XapaKTepa dKOJIOrMUECKUX MpoOJIeM U IMyTeH UX pelieHus;

CHOCOOHOCTh MCIOJIB30BaTh NMPUOOPETAEMbIE MIPU U3YUYEHUU OMOJIOTUU 3HAHMS M YMEHHS MPH PEIICHUU MPOoOIeM,
CBSA3aHHBIX C PAlMOHAIBHBIM MPUPOJIONOIB30BAHUEM (COONIOACHUE MPABWI MOBEJECHUS B MPUPOJE, HAMPABICHHBIX Ha
COXpaHEHHUE PABHOBECHS B AKOCUCTEMAX, OXPAaHY BUIOB, IKOCUCTEM, OMOC(HEpPHI);

AKTUBHOE HENPUITHE JEHUCTBUM, MPUHOCAIIUX BPEN OKPYKAIOUIEH INPUPOAHOU CpeAe, YMEHUE NPOTHO3UPOBATH
HEOJIaronpUsITHBIE 3KOJOTHUYECKHUE MOCIEACTBUS NPEIPUHUMAEMBbIX AEUCTBUNA U TPEJOTBpAIIaTh UX;

HaJIM4HME Pa3BUTOTO KOJOTMYECKOTO MBIIUICHHMS], SKOJIOIMYECKOW KYJIBTYpPBI, ONbITA AEATEIbHOCTH 3KOJIOIMYECKOM
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTbCS MMHU B IO3HABATENIbHOM, KOMMYHUKATUBHOW W COLIMAIIBHOM MPAKTUKE,
TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM AESITEIIbHOCTH HKOJIOTMYECKON HAMPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHU M OOIIECTBEHHOM
IPAaKTHUKH, OCHOBAHHOT'O Ha JIMAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYJIBTYphl KakK CpEACTBAa B3aUMOJEWUCTBHS MEXIY JIOJIbMH U
NO3HAHUS MUPA;



NOHMMaHUE creuu(UKN OMOJOTHHM KaK HayKH, OCO3HaHUS €€ poyid B (OPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIUIEHUS, CO3JIaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IMHCTBE NPHUPOJAbI, YEIOBEKa U
oO11ecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEN U PEIICHUH MTPOOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OMOJIOTHU JUIsl COBPEMEHHOM IUBMIIM3AIMK: 00ECIEYEHHUs] HOBOTO YPOBHS Pa3BUTHS
MEAMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX OHWOTEXHOJIOTUM, CIIOCOOHBIX pEIlaTh pEeCcypcHble MPOOJIEMbl pa3BUTUS
YeJI0BEYECTBA, MOMCKA MyTel BBIXO/A U3 II00ANBHBIX 9KOJOTHYECKHUX MPO0IeM 1 00ecieueHus epexoia K yCTOHYnBOMy
Pa3BUTHIO, PALIMOHAILHOMY UCIIOJIB30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B MOJIYYEHHHM OMOJOTMYECKHX 3HAHUM B LIENAX MOBBILICHUS OOLIEH KyNbTYypbl, €CTECTBEHHO-
HAayYHOW TIpaMOTHOCTH, KaK COCTaBHOW YacTH (YHKIMOHAJIBHOM TIpaMOTHOCTH oOOywaroumxcs, (opmupyemon mpu
U3y4E€HUU OMOJIOTHH;

MOHMMAaHUE CYIIHOCTU METOJOB MO3HAHUsA, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJb30BaTh
NOJIy4aeMble 3HAHUS Uil aHaIW3a U OOBSCHEHHMS SIBJICHUN OKPYXAIOIIEr0o MHUpPAa U MPOUCXOASIIMX B HEM M3MEHEHHI,
yYMEHHE JeslaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAYUYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 MOTYYESHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HCIIOJNb30BaTh OMOJIOTMYECKHE 3HAHUS Ui pelieHus MNpoOJieM B peajbHBIX
KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYK) M HCCIENOBATENBCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTB K HENPEPHIBHOMY 00Pa30BaHMIO U CaMOOOpa30BaHUIO, K aKTUBHOMY IMOJIYYE€HUIO HOBBIX
3HAHMM 10 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMHU OTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHHMS ydeOHOro mpenMera «buonorus» BKIIOYAIOT: 3HA4YMMbIe IS
(GopMHUPOBaHUS MHUPOBO33pEHUSI OO0YYAIOUIMXCA MEXIUCHUIUIMHAPHBIE (MEXIpeIMETHbIE) OOIleHayYHble MOHITHS,
OTpakarolllie LEJOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHEIU(PHUKY METOJOB MO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHUsl, SBJICHHE, MPOIIECC, CUCTEMA, HAYYHBIM (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopHusi, MCCIeNOBaHUEe, HAOIIOJEHUE, W3MEPEHHE, JKCIEPUMEHT U JPYrux), YHHUBEpCAJIbHbIE Yy4eOHbIE IEHCTBUS



(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIC, pETYyJIsATUBHBIC), oOecreunBaomue (opmupoBaHue  (GyHKIIHOHATHHOU
IPAMOTHOCTH W COIMAIBHONW KOMIIETEHIIMU OOYyYalOIUXCs, CIIOCOOHOCTh OOYYaIOIMIMXCS HMCIOJBb30BaTh OCBOCHHBIC
MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAIbHbIC Yy4eOHbIC JEHUCTBUSI B TMO3HABATEIBHOU W
COLIMAJIbHOM TIPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUS IPOTrPaMMBbI CPEIHETO 00IIEro 00pa30BaHMs JOJKHBI OTPAXKATh:

OBJafieHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAMM:

1) 6a30oBbIe JJOrHYeCKHE e CTBUSL:

CaMOCTOSITEeIILHO (hOPMYJIMPOBAThH M aKTyaJU3UPOBATh MPoOIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh IPHU OCBOCHUHM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINUICHUS (aHalW3a, CHUHTE3a, CpaBHEHUS,
KJaccuduKanu, 000OIIeHHS), PACKPBIBATh CMBICT OHOJOTHYECKUX IMOHATHH (BBIACIATHL HUX XapaKTepHbIE IMPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpPEAEATh UENU JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTECPUH UX JOCTHKECHHS, COOTHOCHTH PE3YyJIbTAThI
JIESITEIIBHOCTH C TTIOCTABJIICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHIE TIOHATHUS JJIs1 OObSICHEHUS (PAKTOB M SIBJICHUM KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, MO AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISI MPEICTABICHUSI CYIIECTBEHHBIX CBA3€M M OTHOUIEHUN B M3y4aeMbIX
Onoslornyeckux OOBEKTaxX, a TakKe IPOTHUBOPEUYHMM Pa3HOro poja, BBIABICHHBIX B Pa3IMYHBIX HMH(POPMAITMOHHBIX
MCTOYHHUKAX;

pa3pabarbiBaTh IUIAaH pPEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajdu3a UMEIONIUMXCS MaTepUaIbHBIX U HEMaTepHUaTbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JIE€SITEJIIBHOCTh, OILIEHHWBATH COOTBETCTBHE pE3YyJbTAaTOB IIEJISIM, OICHUBATh PUCKHU
MOCJICACTBUN IEATEILHOCTH;

KOOPJIMHUPOBaTh W BBIMOJHATH pPabOTy B YCIOBUSAX PEATbHOTO, BUPTYAJbHOTO U KOMOWHHPOBAHHOTO
B3aUMOJICUCTBHS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AEeHCTBHUS:



BJIAJCTh HABBIKAMH YYCOHO-MCCIEAOBATEILCKOM M TIPOSKTHOW JEATEILHOCTH, HABBIKAMHU pa3perieHus Mmpoosem,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCTIONB30BaTh Pa3IMYHbIC BUIBI JICATCIPHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpeTaIuH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B yUEOHBIX CHTYAIIHSIX, B TOM YHCIIC TIPU CO3TaHUU YUYCOHBIX U COIIMALHBIX TIPOCKTOB;

GbopMHUpPOBATH HAYYHBIN TUI MBIIIJICHUS, BIaICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATUSMHA W METOaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4M B 00Pa30BaTEIBLHON IEATEIHHOCTH U )KU3HEHHBIX CUTYyaITUsX;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBAThH 3aJla4yy, BBIIBUTATh THIOTE3Y €€ PEIICHUS, HaXOIUTh
apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh MOJYUYEHHbIE B XOJI€ PEIICHUS 3a7aud PEe3yJbTaTbl, KPUTUUYECKU OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MCHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IEJICHAMPABIICHHBIN TTOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS B MPOGECCUOHATBHYIO CPEY;

YMETh IEPEHOCUTD 3HAHUS B TO3HABATEIIbHYIO U MTPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HWJICH, TpeayiaraTh OPWUTHHAIBHBIC TOAXOABI W pEHICHUS, CTAaBUTh NPOOJIEMBI W 3a/add,
JOTYCKAIONTUE aTbTCPHATUBHBIC PEIICHMSI.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHUKAX WHGOpPMAIUU (TEKCTE Y4eOHOro MOocoOus, HAy4YHO-TIOMYJISIPHOU
JUTEpaType, OMOTOTHYECKUX CIIOBAPSAX W CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAIM3UPOBAThH
nHOOPMAITMIO Pa3UYHBIX BHUIOB W (GOpM TPEACTABICHHUSA, KPUTHYECKH OICHWBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

(GbOopMyIMpPOBATh 3aMPOCHl U MMPUMEHATHh PA3JIMYHBIE METOJbI TP MOUCKE M OTOOpE OMOJIOTHYECKOW MH(MOpMAIuH,
HEO0OXOMMOM sl BBITIOJTHEHUS yU4eOHBIX 3a/1a4;

PUOOPETATh OIBIT UCIIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIBTYPY
aKTUBHOTO HMCIIOJIb30BAHUS PA3JIMYHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOUPATh ONTHUMAIBHYIO (JOPMY MPEICTABICHUS OMOJIOTHYeCKOr MH(popManuu (CXembl, TpaduKy,
JUarpaMMBbl, TaOJUIIbI, PUCYHKHU U APYTOE);



UCIIONIb30BaTh HAYUYHBIM SI3bIK B KA4yeCTBE CpeACTBa Mpu paboTe ¢ Ouojoruueckod uHbOpManuen: MPUMEHSThH
XUMHUYECKHe, (PU3NUECKUe U MaTeMaTUYeCKre 3HaK! U CUMBOJIBI, OpMYJIbl, a00peBUaTypy, HOMEHKIATYPY, HCIIOIb30BaTh
U IpeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3alIUTHI MHGOpMAIK, UHPOPMALIMOHHOM 0€30MacCHOCTH JIMYHOCTH.

OBJiageHne yHUBepPCAIbHBIMIA KOMMYHHMKATHBHBIMH [1€/iCTBUSIMU:

1) obmennme:

OCYILECTBISATh KOMMYHHKAIIMU BO BceX cepax KHU3HU, aKTUBHO y4acTBOBAaTh B AHAIOre WJIA AUCKYCCHHU IIO
CyLIECTBY OOCYyXJaeMoil Tembl (yMEHHE 3a/laBaTh BOINPOCHI, BBICKA3bIBATh CYXACHHUS OTHOCUTEIILHO BBIIOJHEHMUS
npearaeMoi 3a/1auu, yYuThIBaTh MHTEPECH! U COTTIACOBAaHHOCTh MO3ULMH JPYTUX YYACTHUKOB JIUAJIOra WU TUCKYCCHH);

pacrno3HaBaThb HEBEpOAJbHBIE CpeACTBa OOUICHMS, MOHMMATh 3HAYCHHE COLMAJIBHBIX 3HAKOB, MPEIANOCHUIOK
BO3HMKHOBEHUS KOH(DJIMKTHBIX CUTYalUid, yMETh CMATYaTh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMH CIIOCOOAMU OOLIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS JIPYTUX JIOJEH, MPOSBIAThH
YBa)XKUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOHM (popMe GOopMyIUPOBATH CBOM BO3PAKECHMUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIOJIBb30BAaHUEM S3BIKOBBIX CPEICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh W HCIOJIb30BAaTh MPEUMYUIECTBA KOMAHIHOM W MHJIMBUAYalIbHOU pabOThl MPHU PEIICHUU OMOJIIOrMYECKOM
npo0iemMbl, 000OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUs TPYIIOBBIX (POPM B3aMMOJAEUCTBHUS MPU PEHICHUH Y4EOHOU
3a7a4H;

BbIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUI C YUETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO YjieHa
KOJUIEKTHBA;

NPUHUMATh 1EJIM COBMECTHOM NI€ATEbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBAThH JNEUCTBUS MO €€ OCTHXKEHMIO:
COCTaBJIAThH TUIAH JCUCTBUH, paclpeAcssTh poiu C Y4ETOM MHEHUN yYaCTHHKOB, OOCYXJaTh pe3yJibTaThl COBMECTHOU
paboTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXJIOT0 Y4YacTHHKA KOMAaHJIbl B OOIIMHA pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npeajiaraTh HOBbIE MTPOEKTHI, OLIEHUBATH UEH C MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3JIUYHBIX CHUTYalMsX, HPOSBIATH TBOPYECTBO U
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.



OBJ1ajlecHH e YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranuzanms:

WCITIOJIB30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE U CMBICIOBBIC YCTAHOBKHU B CBOMX JIEUCTBUSX U MOCTYIMKAX MO
OTHOILIEHUIO K )KMBOM IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JACATEIHHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
coOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHON ACSITEIIBHOCTH U JKU3HEHHBIX CUTYAIUIX;

CaMOCTOATENILHO COCTaBJIATh IUIAH PEIICHHUs MPOOJIeMbl C YYETOM MMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKON ASPYIUIMU B Pa3HBIX O0JIACTAX 3HAHHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEeJIAM;

BJIAJICTh HAaBBIKAMU TIO3HABATENHHON pe(diIeKCHH Kak OCO3HAHUS COBEPIIAEMBbIX JEHCTBUIM W MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJHTATOB U OCHOBAHMM, MCIOIL30BaTh MPUEMBI pedieKCUU ISl OLEHKU CUTYalluHu, BIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHUS 110 X CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aAPTYMEHTBI APYTUX MPU AHATU3E PE3YIbTATOB AEATEIbHOCTH,

3) npuHsATHE CeOs M APYTHUX:

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHATIU3E PE3YIbTATOB AEATCIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOrO YEJIOBEKA.



IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs nmporpaMMbl COO mo 6uonoruy Ha 6a30BOM YPOBHE BKIIIOUAIOT CHICITUPUUECKHAC
1151 yaueObHoro npeamera «buosiorus» HayyHble 3HaHUS, YMEHHS U CIOCOOBI ACHCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHWUM, BUABI JIEATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUW B PA3IMYHBIX
y4eOHBIX CUTYaIUsIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ OMoJioTHel. B mporpamme npeameTHbie
PE3yNbTAThl IPEACTABIICHBI IO TO1aM 00YUYEHHUS.

[IpenMeTHBIE pe3yaIbTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE M POJM OUOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(dbopMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX U
3apyOCKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIHHOW TPAMOTHOCTH 4YEJIOBEKa JUISl PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHUE PACKPBIBATh COJAEPKaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHSTUMN: >KU3Hb, KJIETKA, OPTaHU3M, METabOJIU3M
(oOMeH BelIecTB W MPEBpAIEHUE JHEPTHH), TOMEOCTa3 (CaMOpEryJisiius), YpOBHEBas OpraHu3alvs >KUBBIX CHCTEM,
CaMOBOCTIPOU3BEACHHUE (PEMPOTYKIINS), HACIEICTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE WU3Jaratb OHOJIOTHYECKHE TEeopuHu (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs, IIEHTpaJbHAs J0TMa
MoOJIEKyIsipHO# Ouosiorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunioBa) u ydyenus (0 meHTpax MHOroooOpasus u
MPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHui H. . BaBunosa), onpenenste rpaHUllbl UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE U OMMMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUM, OPTaHU3aIMs ¥ TTPOBEICHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIYKCHHE THIIOTE3bI, BHISBICHUE 3aBUCHMOCTU
MEXy HUCCIEAYEeMBbIMU BEJIMUYUHAMHU, OOBSICHEHHUE TOJYYEHHBIX PE3yJIbTaTOB, HUCIOJIb30BAaHHBIX HAYUYHBIX TOHSTHUMH,
TEOpUI U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIC NPU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT M ODYKAPHUOT, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEMIECTB U TPEBPAIECHUS DHEPTUU B KIETKE,
dboTOoCHHTE3a, IUIACTUYECKOTO U JHEPreTHYECKOro OOMeHa, XEeMOCHMHTE3a, MHUTO03a, Mei03a, OIUI0J0TBOPEHHS,
Pa3MHOXKEHU S, UHIUBUYAJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);



YMEHUE TPUMEHSThH TOJyYCHHBIC 3HAHUS IS OOBSCHEHUS OMOJIOTMYECKHX IPOIIECCOB W SBIICHUM, JJIS TPUHSATHS
MPAKTUYECKUX PEIICHU B TOBCETHEBHOW >KM3HU C IEIBbI0 OOECIEYCHHS O€30MacHOCTH CBOETO 370POBBS M 3I0POBbS
OKPYKAIOIIUX JIFOACH, COONIOACHHWS HOPM TPaMOTHOTO TIOBEACHHS B OKpPYXAIOMEH MPHUPOIHOU cpeie, MOHWMAaHUE
HEOOXOJMMOCTH HCIIOB30BaHMS JTOCTHKCHUH COBPEMEHHON OHOIOTMHM ¥ OMOTEXHOJOTHH JUIsl parioHaIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHUE pEIIaTh JJIEMCHTAPHBIC TEHETHYECKHE 3aJa4ll Ha MOHO- W JUTHOPHUIIHOE CKPENIMBAaHUE, CIEIICHHOE
HACJICIOBAHUE, COCTABJISITH CXEMBl MOHOTHOPHUIHOTO CKPEIIMBAHUS IS TMpEACKa3aHUs HACJIEIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHE PaOOThI, COOMIOJATh MpaBuiia MpU paboTe ¢ y4eOHBIM H
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYCCKH OIICHUBATh M MHTEPIPETUPOBATh MH(MDOPMAITHIO OMOJOTHYECKOTO COACPKAHUS, BKIFOUAOIIYIO
NICEBIOHAYYHBIC 3HAHWS W3 PA3JIMYHBIX HWCTOYHHUKOB (CpeICcTBa MaccoBOW WHGOPMAIMH, HAYIHO-TIOMYJISIPHBIC
MaTepHabl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBaHUM B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 UH(MOPMAIUIO U3
HECKOJbKHX NCTOYHUKOB, TPAMOTHO MCIOJIb30BATh OHATHIHBIN ammapat OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3geioB u TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakrnuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 b 2 .
HOTIOTHA Kax Hayka 05 https://m.edso0o.ru/7f41c292
2 JKuBBIe ccTeMBI M NX OpraHu3aIifs 1 bubmorexa HOK
P i https://m.edsoo.ru/7f41c292
bubanoreka [JOK
3 X i 8 1
HMHUYCCKHU COCTAaB U CTPOCHUC KIICTKU https://m.edsoo.ru/7f410292
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bubnunorexa LIOK

4 HKHSHETESTEIEHOCTE IIETKH 0 https://m.edso0.ru/7f41c292
5 Pa3mMHOXeHME 1 MHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M HN3MEHUYMBOCTh 8 15 bubmuorexa [IOK
OpraHu3MOB https://m.edso00.ru/7f41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bub6nmoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nunorexa LIOK
8 Pesepsiioe Bpens L https://m.edsocL).Iru/7f410292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U.,
AxnmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue)
buonorus, 11 kmace/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1.,
AxrmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

O.I1. Aynxuna «OcHOBBI 3koJ0TuH. [loypounsle nianbsl. Boiarorpaza: yuurens,
2007.

buonorus: c0. HOpMaTUBHBIX TOKyMEHTOB / cocT. O. /1. J{nenpos, A. T'.
ApxkanbeB. -M.: IIpoda, 2004.

Komuccapos, b. JI. CamoctosiTenbHble U Tab0paTopHbIe pabOThI 1O 00IIei
ouogoruu. -M., 1988.

Mennukos, b. M. buonorusi: dopmsl u ypoBHu xu3nu. — M.: [Ipocsemienue,
1994.

[Tumenos, A. B. buonorus denoseka. -M., 1997

A.A. Kamenckas, E.A. Kpukcynos, B.B. ITaceunuk «O0mmas 6uonorus 10-11

kiace» Mocksa: [Ipoda, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http: // bio. 1 september. ru — razera «buonorus» — npuoxeHue K «1 ceHTIOPsI»
www. bio. nature. ru — Hay4HbIE HOBOCTH OHOJIOTUH

www. edios. ru — Digoc — HeHTp AUCTAHIIMOHHOTO 00pa30BaHUS

www. km. ru/ education — -Y4eGuble MaTepHaibl U cjoBapu Ha caiite « Kuput u

Medonamii»



http://school-collection.edu.ru Exunast kosutekimus nudpoBbIx 00pa30BaTeIbHBIX
pecypcoB.

http://window.edu.ru/ Enunoe okHO 10cTymma K 00pa30BaTe/IbHBIM pecypcam
http://www.priroda.ru — [Ipuposa: HaMOHATBHBII MOPTAL.

http://obi.img.ras.ru — ba3za 3HaHuii 10 OMOJIOTHH YesOBEeKa. YUSOHHK 110
MOJICKYJISIPHOM OMOJIOTHHU YeJIOBEKa, OHOXMMUH, GHU3HOIOTHH, TECHHOH 1
0€JIKOBOM HHIKCHEPHHU.

http://www.zoomax.ru — 30010Tus: YeIOBEK U TOMAIIHHE )KUBOTHBIC.

http://www.fipi.ru — ®enepaibHblil HHCTUTYT MEAArOTMYECKUX U3MEPCHUI






