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HOACHUTEJIbBHASA 3AIIMCKA

[Ipu paspaboTke mporpaMmbl MO OHOJOTMM TEOPETHYECKYI0 OCHOBY JJIsl OINPENAENEHHUS IMOAXOJ0B K
(opMUPOBAHUIO COJEPKAHUS YUeOHOTrO mpeaMeTa «BHONOTHs» COCTaBWIM: KOHIENTYAJIbHBIE MOJIO0XKEHUS
@I'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, coJep)KaHus, Pe3ylbTaTOB OOy4deHHs M TpeOOBaHWH K
YPOBHIO TOJATOTOBKH BBITYCKHUKOB, IMOJIOKEHHA 00 OOIMMX WHENAX W NPUHIMIAX, XapaKTEPH3YIOLIUX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpemHero oomero oopaszoBanus B Poccwiickoit Denepanuu, a Takxke
MOJIOKEHUST O crHeuuduke OHOJOruM, €€ 3HAueHUM B IO3HAHUM >KUBOM MNpUPOJbl U 0oOecnedyeHuu
CYIIECTBOBAHMS YeIOBEUYEeCKOro obmectBa. CoriacHO Ha3BaHHBIM TOJIOXKEHHUSM, OIPENEIEHbl OCHOBHBIC
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[TporpamMma mo 6uoOTUM TAaET MPEICTABICHHE O IIeIIIX, 00 00MIeH cTpaTernn 0OydeHus, BOCITUTAHUS
U pa3BUTHA OOydalolMXcsl cpeiacTBamMu ydeOHoro mnpeamera «buosnorus», ompenenser o0s3aTesbHOE
MIpEeIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpY, paclpejieieHHe Mo pasjeliaM M TeMaM, PEKOMEHIYEMYIO
MOCIIEIOBATEIHLHOCTh M3YYEHHUSI YU4eOHOTO MaTepHaja C y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yUYaroImmnXcsl.

B mporpamme mo OHOJOTHHM TakKe YYHTHIBAIOTCS TpPeOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeETanpeIMETHBIM U TIPEJMETHBIM pe3yibTaTaM o0ydeHUs B (pOpMHUPOBAHMHM OCHOBHBIX BHJ/IOB y4eOHO-
MMO3HABATEIPHOW  JEATEIHHOCTH/YIEOHBIX  JEWCTBUM  OOy4alomUXCsS 10 OCBOCHHIO  COJIEP>KaHM
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme mo Ouomoruu (10-11 ximaccel, ©a30BbIii  ypOBEHb) peajM30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3y4eHMM OHoJIoTHUH, Ojarojapsi 4eMy B HEM NMpOCMAaTpUBAETCsl HANPaBJIECHHOCTb Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IEHHOCTHBIX
OpUEHTAIMM JMYHOCTH, 3KOJOTUYECKOTO MBIIUICHHs, MPEICTaBICHU O 310pOBOM o00pase >KU3HH U
OCpe)XHBIM OTHOIIEHHEM K OKpyXKaromieid mnpupoaHoid cpeae. Iloatomy Hapsgy ¢ u3ydeHUEM
0011eOMOIOTHUECKUX TEOPH, a TakKe 3HaHWW O CTPOCHHMM >KMBBIX CHUCTEM DPA3HOIO paHra M CYIIHOCTH
OCHOBHBIX MPOTEKAIONINX B HUX MPOLIECCOB B IpOrpaMMe Mo OMOJIOTHH yJIEIeHO BHUMAaHUE UCIOJIb30BaHUIO
MOJIyYUEHHBIX 3HAHUN B TIOBCEIHEBHOM JKM3HM [UId pEIICHUS TMPHUKIATHBIX 3a7ad, B TOM YHCIE:
MpoQUIAKTUKY HACIEACTBEHHBIX 3a00JeBaHUIl 4YeIOBeKa, MEAMKO-TEHETHMYECKOTO KOHCYIbTHPOBAHUS,
000CHOBaHUS SKOJIOTMUYECKH 1eJecOo00pa3HOro IMOBEACHHS B OKpPY)Kalolleld MPHUpPOJHON cpele, aHanu3a
BIIUSIHUSL XO3HCTBEHHON JIEATEIHHOCTH YeIOBEKa Ha COCTOSIHUE MPUPOIAHBIX M UCKYCCTBEHHBIX HKOCHCTEM.
VYcuneHnne BHMMaHUS K MPUKIAJHON HAaNpaBiIEHHOCTH ydeOHOro mnpeaMera «buojorus» mpoanKToOBaHO
HEOOXOIUMOCTBIO OOecledeHHs] YCIOBUW JJIsi pELIeHHs OJHOM M3 aKTyaJbHBIX 3aJay IIKOJBHOIO
Ouosoruueckoro o0pa3zoBaHHs, KOTOpas MpenanosiaracT (opMHpOBaHHE Y OOy4aIOUIMXCS CHOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeanero oOuiero obpa3zoBaHus 3aHMMaeT BaxkHOoe MecTo. OHa obecnednBaeT
(dbopMupoBaHHe y 00yJarOIMUXCs IPEACTABICHUN 0 HAYYHON KapTHHE MUpPA, paciiupsieT U 0000111aeT 3HaHus
0 KMBOW MpUpoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMd M HBOJIOLMHU, CO3JAET
yCIOBUSL NJIsi: TO3HAHUS 3aKOHOB JKUBOW MpHpOAbI, (opMmupoBaHHs (DYHKIMOHAILHOW T'PaMOTHOCTH,
HABBIKOB 3/I0POBOTO U 0€30MacHOT0 00pa3a >KU3HU, IKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIIICHUS
K KUBOH IPUPOJIE U YEIIOBEKY.

Bbonbmoe 3HaueHne OMOJIOTHSI UMEET TakXkKe JJIS PELIeHHs BOCIUTATENbHBIX W Pa3BUBAIOIIMX 3ajay
cpeaHero obmiero oOpa3oBaHuUs, coluanu3auu oOydarouiuxcs. M3yuenue Ouosioruu oOecrneynBaeT
ycnoBusi Uist (OPMUPOBAHUS WHTEIEKTYyadbHBIX, KOMMYHHKAIIMOHHBIX U WH(GOPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET HHTErpalMd OHOJOTMYECKMX 3HaHMW C TPEACTaBICHUSMH U3
JIPYruX Y4eOHBIX IMPEeIMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpaduu. Ha3BaHHbIE MONOXEHUS O
npeJHa3sHauYeHUH ydeOHoro mpeaMera «bHOJOTHS» COCTaBMIIM OCHOBY Ul OIpENeNIeHUs] MOJXO/J0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OT10op conepxanus yuebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO IMOJAX0Ja, B COOTBETCTBUU C KOTOPBIM OOydaromuecs: JAOJDKHBI OCBOUTH 3HAHUS U



yMEHUS, 3HauuMble Ui (HOpMUpPOBAHHMA OOLICH KyIbTYphl, ONPEACISIONINE aJeKBaTHOE MOBEICHHE
YeJIoBeKa B OKpYXKarolled MPUpPOIHON cpesie, BOCTPEOOBAHHBIC B MOBCETHEBHON JKU3HU U MPAKTHUECKOU
nearenbHOCTH. Oco00e MECTO B ATOM CUCTEME 3HAHUHN 3aHUMAIOT AJIEMEHTHI COJICPIKAaHMUs, KOTOPbIE CIIyXat
OCHOBOH Uil (pOpMHUpPOBAHMS TPEACTABICHUH O COBPEMEHHON E€CTECTBEHHO-HAYYHOH KapTUHE MHpa U
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE COJIEpXKaHHUA Yy4eOHOTO MaTepuaja B MporpamMMe Mo OMOJIOTHH OCYIIECTBIICHO C
y4€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHWUH 00 OTIMYMTENBHBIX OCOOCHHOCTSIX JXHBOW MPUPOMABI, O €&
YpPOBHEBOM OpraHu3allid M HBOJIIOLMHU. B COOTBETCTBUM C O3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BblAENIEHBI CIEIYIOLINE COJEpKaTelbHble JUHUU: «buosiorns kak Hayka. MeToJpl Hay4HOIO
no3HaHusy, «KieTka kak Onosiorndyeckas cucreMay, «Opranusm Kak Ouojorudeckas cucremay, «Cucrema u
MHOT000pa3ue OpraHUuYecKOro MHUpay, «IBOJIOLHS JKUBOW MPHUPOIBD», «IDKOCHCTEMBI M IMPHCYIIUE HM
3aKOHOMEPHOCTH.

Henp uzydenus: yueOHoro npeamera «buosiorus» Ha 6a30BOM YpOBHE — OBJIAJIEHUE O0YJArOITUMUCS
3HAHUSIMHM O CTPYKTYPHO-()YHKIIMOHAJIBHOM OpraHM3alMM >KMBBIX CHCTEM pPa3HOIO paHra W MpuoOpeTeHue
YMEHHUM MCHOJIb30BaTh 3TU 3HAHUS JJIS T'PaMOTHBIX JIEHCTBUN B OTHOLIEHUH OOBEKTOB JKMBOW MPHUPOIBI U
pELIeHUs Pa3IMYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1enu u3ydeHus yaebnoro npenmera «buosorus» Ha 6a30BOM ypOBHE 0OECIICUMBAETCS
pElIeHUEM CIeTyIOIUX 3a/1ay:

OCBOEHHE OOy4aroImIMMHCS CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUSAX, YUYEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBUiaX, CIY)KallUX OCHOBOW JUIsi (OPMUPOBAHUSA TPEACTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHMHE MHUpa, O METOoJaX Hay4dHOro IO3HAHMS, CTPOEHUH, MHOT0O0Opa3uu u
OCOOEHHOCTSIX UBBIX CHUCTEM Pa3HOTO YPOBHS OpPraHM3allud, BBIJAIOLUIUXCS OTKPBITHUSX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

(dbopMupoBaHHe y 00ydalOIIUXCs MO3HABATEIbHBIX, HHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOllECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OHOJOTMM HAy4YHBIX B3IUIAJIOB, WIEH U MOAXOIOB K
M3YYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluu;

CTaHOBJIEHHE Y 00yJaromuxcs o0me KylbTypbl, PyHKIIMOHAIBHON IPaMOTHOCTH, pa3BUTHE YMEHUN
OOBSCHATh U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MHUpa >KMBOW MPUPOIbl HA OCHOBAaHUM 3HAHUH U OTBITA,
MOJIyYEHHBIX MPU U3YYEHUU OHOJIOTHY;

dbopMupoBaHue y OOy4aromMXcsi yMEHUN HIUIIOCTPUPOBATh 3HAYEHHE OHOJOTMYECKHX 3HAHUM B
MPAKTUYECKONH  JESATEIbHOCTH 4YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH H
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BOZMOXKHOCTH MO3HAHMSI YEJIOBEKOM >KHUBOM MPHUPOAbI, HEOOXOAUMOCTH
OEepe)KHOTO OTHOIIEHUS K HeH, COOMIOACHHUA JTUYECKUX HOPM TMPU MPOBEICHUH OHOJOTHYECKUX
HCCIEIOBAHUH;

OCO3HAHHE LEHHOCTU OMOJOTUYECKHX 3HAHUU JUIS TOBBIIICHUS YPOBHS SKOJOTMUYECKOH KyIbTYpHI,
i GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHOM JKU3HM JJISI OLICHKU MOCIEACTBHIA
CBOEH JEATeIbHOCTH IO OTHOIICHHIO K OKPYXKAarollel cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHUE U
coOuoiIeHne Mep MpoHIaKTUKY 3a001€BaHui.

B cucreme cpeanero o6iero oopazoBanusi«buosnorusi»,uzydaemas Ha 6a30BOM ypOBHE,ABJISIETCS 00s13aTeNb-
HBIM y4eOHBIM IPEMETOM, BXOSIIUM B COCTaB peAMETHON o0acTi «EcTecTBeHHO-HAYYHbIE IPEAMETBD».

Jlnst u3ydeHus: 6uonorun Ha 6a30BOM ypOBHE CpeJlHEero o01iero o0pa3oBaHusl OTBOIUTCS 68 4acoB: B

10 xmacce — 34 yaca (1 yac B Hezenio), B 11 kinacce — 34 yaca (1 yac B Henen)



COJAEP)KAHUE OBYYEHUA 10 KJIACC
Tema 1. Bbuosormsa kak Hayka.buonorus kak Hayka. CBsi3p OHOJOTHMH C OOIIECTBEHHBIMH,
TEXHUYECKUMH U IPYTUMHU €CTECTBEHHBIMH HayKaMu, GHiI0co(pueii, STUKON, SCTETUKOMN 1 rpaBoM. Pob
O6nosioruu B OPMHUPOBAHUH COBPEMEHHOM HAyqHOH KapTUHBI Mupa. CucTtemMa OMOJIOTUYECKUX HayK.

Metoabl TO3HAHUS >KUBOM TNpUpoabl (HAOTIOAEHWE, SKCIIEPUMEHT, ONHCAHUE, H3MEpEHHE,
KJIacCU(UKAIUs, MOJISTHPOBAHUE, CTATUCTHYECKass 00paboTKa TaHHBIX).

Hemoncrpauuu:Iloprperst: Y. lapsun, I'. Menaens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabmuuer u cxemsl: «MeToAbI TO3HAHUS KUBOK TIPHUPOIBI.

JladbopaTopHble M mnpakTHdyeckue padorbi:lIpakTuueckas padora Ne 1. «Mcmonb3oBanue
Pa3IMYHbBIX METOJIOB IIPU U3YYEHUU OUOJIOTUYECKUX OOBEKTOB.

Tema 2. )KuBble cucteMbl U MX opraHuzanus.)KuBbie cucteMsl (OMOCHCTEMBI) KaKk MpPEAMET
n3ydeHus ouosioruu. OTINYHME KUBBIX CUCTEM OT HEOPraHU4YECKOW IPUPOIBI.

CpoiicTBa 6MOCHCTEM M MX pa3HOOOpazue. YPOBHU OpraHu3alli OMOCHCTEM: MOJIEKYISIPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIMN, MOMYJIALIMOHHO -BUJOBOM, 3KOCHUCTEMHBIH
(ObnoreoneHoTHYECKHIT), OHOChHEPHBIH.

JdemoncTpaumnu:

Tabmuis! u cxembl: «OCHOBHBIE IPU3HAKY JKU3HW», «Y POBHU OPraHU3AIMH KUBOM MPUPOIBD».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XumMuuyecKMil COCTAB M CTPOeHHE KJIETKH. XUMHUUYECKUNA COCTaB KIETKA. XUMUYECKHE
AJIEMEHTHI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bojja 1 MUHEpallbHbIE BEIlleCTBA.

OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHYeckoro 6anaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTBI — MOHOMeEpbI OenkoB. He3amenumsble u
3aMEHHMMbIE AMHHOKHCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJIEKYIbI
(mepBuYHasi, BTOpUYHAS, TPETUYHAS M YETBEPTUUHAS CTPYKTypa). XHUMUYECKUE CBONCTBA OEJIKOB.
buonornueckue GpyHKIIMU OCITKOB.
depMeHThI — buosornueckue karanusaTopsl. CTpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas
cnenuduanocts. Kopepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalu3aToOpOB.
VYrieBoapl: MOHOCaxapu bl (TIFOK03a, prd03a U e30Kcupru003a), Tucaxapuibl (caxaposa, JJaKkTo3a) u
MoJIMcaxapyuabl (Kpaxmall, TJIMKOTeH, LeJUTi003a). buonorndeckue GyHKIIMHU YIiIeBOJOB.

Jlunuael: Tpuriuuepuisl, hoconunuasl, crepousl. I'uapodunsHo-ruapodoOHbIe cBoMicTBa. bromo-
rudeckne GyHKuu aunuaoB. CpaBHEHUE YIIIEBOOB, OCJIKOB U JIMIIUJOB KaK UCTOYHUKOB SHEPTHUU.

Hyxkneunosbie kuciotel: JIHK u PHK. Hykmeotwapl — MOHOMEpbl HYKJIEHMHOBBIX KHCJIOT.
Crpoenue u ¢pyukiuu JIHK. Ctpoenue u ¢dyakiuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuu.

HuTosorus — Hayka o kierke. Kierounas teopusi — npumep B3auMOJICHCTBUS uaei u GakToB B
Hay4YHOM [O3HAHUHU. MeTO bl U3y4eHUs KJIETKH.

Knerka kak memocTtHast wuBas cuctema. OOlIue NPU3HAKKA KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosnekynsl JJHK kak renerndeckuii armapar, cUCTeMa CHHTe3a Oenka.

Tunel  kierok:  JykapuoTuyeckas W npokapuotnueckas. OCOOEHHOCTH  CTPOCHHS
npokapuoTHueckoil kietku. Kierouynass creHka Oakrtepuii. CTpoeHHE SYKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEeHKA, TIJIMKOKAJIMKC, HUX (QYHKIHUH.
[Ina3martuueckass MemOpana, e€ cBoilctBa u ¢QyHkuuu. Lurtomnasma u  e€ oOpraHoumbl.
OnnomemOpannble opraHougsl kietku: OIIC, ammapar Tonpmku, nu3zocomsl. IlomyaBTOHOMHBIE
OpraHoufpl KJIETKH: MHUTOXOHAPHUH, IIacTUAbl. [IpoucxokieHne MHUTOXOHAPUN M IutacTui. Bumsl
wiactua. HememOpaHHbIe opraHOUAbI KJIETKH: pUOOCOMBI, KJIETOYHBIN LEHTpP, LEHTPUOJIU, PECHUUKH,
KryTuku. yHKIMM OpraHoua0B KIETKU. BkitoueHus.

Snpo — perynaropHslii neHTp kieTku. CTpoeHue sapa: siaepHas 000J104Ka, Kapuoria3ma,
XpOMAaTHH, AApbIIIKO. XpoMocoMbl. Tpancniopt BeniecTs B KieTke. JlemoncTpanuu:Iloprpersr: A.



JleBenryk, P. I'yk, T. lIBann, M. llneiiaen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P.
®pankiul, K. M. bap.

Junarpammsl: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXXUBOW MpUpPOJe», «PacnpeneneHue
XMUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsl: «lleproguueckas TabauIa XUMUYECKUX IEMEHTOBY», «CTpOEHHE MOJIEKYITbI
BoAb», «bnocuntes Oenka», «CtpoeHue MoiieKynbsl Oenkay, «Ctpoenue depmenta», «HykinenHossie
kucnotsl. JJHK», «Crpoenune monekynst AT®», «CTpoeHne s3ykapuoTHUECKOM KIeTKu», «CTpoeHue
XKUBOTHOM KIIeTKW», «CTpO€HHE pacTUTEIbHOU KiIEeTKW», «CTpoeHue NpPOKapUOTUYECKON KIETKHY,
«CTpoeHue siipa KIETKn», «YTIEBOAb, «JIumuab.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYyIOBaHME /Ui TPOBEICHUS HAOIIOJICHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, IKUBOTHBIX U OAKTEpUAIbHBIX KJIETOK.

JlabopaTopHble W mnpakrudyeckme padorbi:JlabopaTtopHas pabora Ne 1. «M3yuenue
KaTaJUTHUYECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMepe aMUIIa3bl WK KaTajaasbl)y.

JlabopaTtopHnast pabota Ne 2. «3ydyeHne cTpoeHHs KIETOK PACTEHHM, )KHBOTHBIX U OaKTepUid 101
MHUKpPOCKOTIOM Ha FOTOBBIX MUKpOTIpEnaparax v X OMUCaHHE».

Tema 4. 7KusHeaeATeJIbHOCTh KJIETKH.

OOmMeH BemiecTB, WM MeTaboiM3M. AccUMUIAIUS (TUTaCTUYECKUT OOMEH) M JAMCCUMUIISIUS
(’HEepreTUYecKnii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTtadosm3ma. Poib 3aKOHOB coXpaHeHUs
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIid. Posib pepmeHTOB B 0OMEHE BEIIeCTB U
MIPEBPALLEHUH SHEPTUU B KIIETKE.

®ortocunrtes. CBeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakuuu porocunresza. 9dheKTHBHOCT
¢doTocuHTe3a. 3HaueHue POTOCUHTE3A ISl KU3HU Ha 3emie. BiusHue yciaoBuil cpenbl Ha POTOCHHTE3 U
CHOCOOBI OBBIIICHUSI €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKe 0akTeprn. 3HAUCHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3emUIe.

OHepretudeckuii oOMeH B KieTke. PacierieHne BelecTB, BBIICICHHE M aKKyMYJIHpPOBaHUE
SHEPTHUH B KIJIETKE. DTambl dHEpreTuyeckoro oomena. I'mukonus. bpoxkenne u ero Buasl. Kucmopoanoe
OKHCJTIEHWE, WIH KIeToyHoe nepixaHue. OxucnurensHoe dochopunupoBanue. IHPEKTUBHOCTD
SHEPreTHYECcKOro oOMeHa.

Peaknun matpuunoro cuHte3a. ['enernueckas unpopmarusa u JJHK. Peanuzamus remernyeckoit
nH(popManuu B KJeTKe. [ eHeTHYeCKnii KO M €ro CBoKcTBa. TpaHcKpuIus — MaTpudHblid cuaTe3 PHK.
Tpancnsus — Guocunrtes Oenka. Dtanbl TpaHcasuuu. KoaupoBanune amMmuHOKUCIOT. Ponb pubocom B
OouocuHTese Oenka.

Hexnerounsie ¢GopMmbl xu3Hu — BUpychl. Mctopuss oTkpbeiTus BupycoB (Jl. WM. VBaHoBckwuii).
Oco0eHHOCTH CTPOCHUS U KU3HEHHOTO IIMKJIa BUpYcoB. bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX
U 4eJOBEKa, BbI3bIBaeMble BUpycamu. Bupyc unmmynonedunurta yenoBeka (BUY) — Bo3Oyautens
CIINWJda. OOpatHas TpaHCKpHUMIMs, peBepTaza u wuHTerpasa. IIpodunaktuka pacnpocTpaHeHHs
BHUPYCHBIX 3a00JIeBaHU.

Hemoncrpaumu:Iloprpersi: H. K. Konbios, JI. Y. UBanosckuii, K. A. Tumupsizes.

TaGnuue! u cxemsl: «Tunsl nUTaHUsY, «MeTadbonu3m», « MUTOXOHIPUAY», « DHEPTeTUUECKUI
oOmen», «Xnopomnact», «Dotocunresy», «Ctpoenue JJHK», «Ctpoenne n pyHKIMOHUPOBaHHUE T€HaY,
«Cunres 6enka», «['eneTnueckuii ko, «Bupycs», «bakreprodarm», «CTpoeHne U )KU3HEHHbBIN LUK
Bupyca CIIN/a, 6axkreprodaray», «Pemmukanus JJHK».O6opynoBanue: Moien-alIuIMKaluu
«¥Y nBoenue JIHK u tpanckpunums»,«brnocuntes 0enka»,«CTpoeHue KIeTKn», MoJens cTpykTypsl JTHK

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1wmkn, WM KU3HEHHBIM LUK KieTku. MHtepdasza u  wmwuro3. Ilpoueccsl,
npoTekatomue B uutepdase. Permkanus — peakuus marpuyHoro cuntesa JJHK. Crpoenue xpomocom.
XpOMOCOMHBIN HAOOP — KapuOTHUIL. [IUMIOUIHBIN U TrarIonHbI XPOMOCOMHBIE HA0OPbI. XpOMAaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIBHOTO Pa3BUTHUSI OPIraHU3MOB.



Henenne knetku — murto3. Craaun muto3a. [Ipouecchl, mpoucxonsdiue Ha pa3HbIX CTaJAMsIX
MHTO3a. BHOJIOrnYecKuil CMBICIT MUTO3A.

[Tporpammupyemas TuOenb KIETKA — anonTto3.DopMbl pa3MHOKCHHSI OpraHU3MOB: Oecriojioe U
noJsioBoe. Buapl Oecronoro pa3MHOXKEHHS: JEICHUE HAIBOE, MOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
copooOpa3oBaHue, BETEeTATHBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHHWE OPTAaHHU3MOB, €0
3HAUEHUE JUIS CEJIEKLIUU.

[TonoBoe pazmMHOXKeHUE, ero oTnuus ot 6ecrionoro.Meiios. Cranuu meiiosa. [Ipoueccst,
IIPOUCXOJAIINE Ha cTaausAxX Mero3a. [loBenenne xpomocoM B mernose. Kpoccunrosep. bruosnornueckuit
CMBICJT ¥ 3HAYEHUE MEi03a.

'ameTtorene3 — mporiecc 00pa3oBaHHS TIOJNIOBBIX KJIETOK Y MXHBOTHBIX. [loJOBBIE jKeme3bl:
CEeMEHHUKH U sUYHUKA. OOpa3oBaHMEe M pPa3BUTHE TIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30up,
SAHIIEKIIETKAa) — cIepMarorene3 u ooreHe3. OcoOEHHOCTH CTPOEHUS SHMIEKIETOK U CIEPMAaTO30MI0B.
OnnonotBopenue. [laprenorenes.

WnnuBuayanbHoe pa3Butue (OHTOTEHE3). OMOpHOHANIbHOE pa3BUTHE (3MOpHOTeHe3). OTarbl
SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX J>KMBOTHBIX: APOOJIEHHWE, TacCTPYJALMs, OpPraHOTEHE3.
[ToctomOproHansHOE  pa3BUTHE. THUIBI  MOCTIMOPHOHAIBHOTO  PA3BUTHS: MPSIMOE, HEMPSIMOE
(muuuHo4HOE). BnusiHue cpeabpl Ha pa3BUTHE OPTraHU3MOB, (DAKTOpPBI, CIMOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButne pacrenuil. OHTOTE€HE3 I[BETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaJIuH
Pa3BUTHAL

demoncTrpauuu:Tabmumpl U cxembl: «@DOpMbI  pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHNE Yy IBETKOBBIX pACTEHMI», «BereratMBHOE pa3sMHOKEHHE pacTeHUui», «/leneHue
KJIeTKH OakTtepuit», «CTpoeHUE TMOJIOBBIX KIETOK», «CTpoeHue XpoMocombl», «KIleToOuHBIN mUKIY,
«Permnmukanua JIHK», «Mwurto3», «Menos», «lIpsimoe u HempsMmoe pa3BuTue», «l'aMeTorenes y
MJICKOTIUTAIOIINX U YesloBeKa», « OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKOIN,  MHKpomnpenaparbl  «CrepmMaro3ouibl  MIJIEKOMHUTAIOIIETO,
«litnexnerka miekonuTaroniero», «KapuoknHes B KII€TKax KOpeIIKa JIyKa», MarHUTHas MOJEJb-
anmukanus «Jlenenne knetkny, moaens JJHK, mogens metadaznoit XpoMOCOMBEI.

JlabopaTopHble U NpakTHYecKue padorbl:JlaboparopHas padota Ne 3. «HabnrogeHue Muto3a B
KJIETKaX KOHYMKA KOPEeIKa JyKa Ha TOTOBBIX MUKpPOIpernapaTax».

JlaboparopHas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Victopust pa3BuUTHs reHeTHKU. Poib nuronoruu u sMOPUOJIOTHU B
CTaHOBJIGHUM T€HETHKU. BKiaa poccuickux U 3apyOekHBIX YUYEHBIX B pa3BUTHE T'€HETUKU. MeTosbl
TeHeTUKH (THOPHUIONOTHYECKUN, IIUTOTCHETUYECKHH, MOJEKYyIsIpHO-TeHeThdeckuii). (OCHOBHbIE
reHeTUYECKUe MOHATUA. | 'eHeTH4ecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIuBaHUM.

3aKOHOMEPHOCTH HAacJelIOBaHUs NPU3HAKOB, ycTaHOBJIeHHbIe . Mennenem. MoHoruOpuaHoe
CKpelllMBaHKe. 3aKOH eIMHO00pa3usi THOPUI0B MepBOro nokojeHus. [IpaBuno fomMmuHupoBaHus. 3aKOH
paciuerneHus npu3HakoB. [ umnote3a unctotsl rameT. [loHOE U HEMOJIHOE TOMUHUPOBAHHE.

Jurubpuaxoe CKpELIMBAHUE. 3aKkoH HE3aBUCUMOTO HacJeA0BaHUs MIPU3HAKOB.
[{uToreHeTH4yeckne OCHOBBI ~ IUTHOPHIHOTO  CKpEUIMBaHUS.  AHaJIM3UpPYIOIIee CKpEIIMBaHHeE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HacieqoBaHHe Mpu3HakoB. Pabora T. MopraHa mo cCHemIeHHOMY HAcIeI0BaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYecKre KapThl.

I'enetnka mnoma. XpoMOCOMHOE ONpeAeNeHrue MoJjia. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CIEIVIEHHBIX C MOJIOM.

N3menunBoCcTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAss M HacielcTBeHHas. Poib cpenbl B
HEHACJICJICTBEHHOW  HM3MEHYMBOCTH.  XapaKTepUCTHKa  MOJU(DUKAIMOHHOW  M3MEHYHMBOCTH.



Bapuanuonssiii psa v BapuanuoHHas KpuBad. Hopma peakuum npusHaka. KosimuecTBeHHbIE U
KayeCTBEHHBIE PU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOIU(DUKAIIMOHHON H3MEHYNBOCTH.

HacaencrBeHHas, Uiy eHOTUIIMYCCKAS, H3MEHYMBOCTh. KoMOMHATHBHAS M3MCHYMBOCTh. Melo3
U TIOJIOBOW TPOLIECC — OCHOBA KOMOMHAaTHMBHOM W3MEHYMBOCTH. MyTallMOHHAs HM3MEHYHBOCTD.
Knaccudukanuss myranuii: TEeHHBIE, XPOMOCOMHBIE, T'€HOMHBbIE. YacToTa W NPUYMHBI MYTalHi.
Myrarennsie (akTopbl. 3aKOH TOMOJOTMYECKHX PSAJOB B HACIEICTBEHHOM wu3meHumBoct H. U.
Baswuiosa.

BHesiepHas Haciae1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enernka 4yenmoBeka. Kapuotun uyenoBexka. (OCHOBHbIE METOJbl TE€HETUKH 4YEJIOBEKa:
TeHEATOTMYECKHA, OMU3HEIOBBIA, ITUTOT€HETHYECKHA, OMOXUMUYECKUN, MOJEKYJISpHO-TeHETUIECKUN.
CoBpeMeHHOE OIIpe/ielIeHHe TeHOTHUINA: MOJHOT€HOMHOE CEKBEHUPOBAHUE, M€HOTUIIMPOBAHUE, B TOM
gucie ¢ momompto [11[P-ananu3a. HacnencTBeHHbie 3a001eBaHIS YEIIOBEKA: TeHHBIC 00JIE3HU, 0OJIC3HU
C HACJICICTBEHHOU MPEAPACIIOIOKEHHOCTHI0, XpOMOCOMHBIE 00Je3HH. CoMaTH4YeCKUue U reHepaTUBHBIE
myrtauuu. CTBoJIOBbIE KiIeTKU. [IpuHIMNBI 310poBOro oOpasa *HU3HU, AMATHOCTUKU, MPO(PUIAKTUKU U
JIEYEeHHUs TeHEeTHYECKUX 0ose3Hell. Mennko-reHeTH4eckoe KOHCYJIbTUPOBaHue. 3HaueHue MEAUIIMHCKON
TE€HETUKH B MPEAOTBPAILIEHUH U JICUEHUN TeHETUYECKUX 3a00JIeBaHUN YeJI0BEKa.

Hdemoncrpanum:Iloptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuis! u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €r0 IIUTOT€HEeTHYeCKasi OCHOBa», «3aKOH
pacilleryieHusi ¥ €ro LHUTOT€HEeTHYecKass OCHOBa», «3aKOH 4YHCTOTHI ramery, «Jlurubpuanoe
CKpEeILMBAHUEY, «uTonornueckue - OCHOBbI  JUTHOPUAHOTO CKpeluBaHus»,  «Meiio3y,
«B3aumoselicTBue ayuleIbHBIX TE€HOBY», «l'€HeTHYecKHe KapThl PAcTeHUM, >KMBOTHBIX U YEJIOBEKa,
«I'eneTuka nougay, «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO C TIOJIOM», «KapuoTHIIbl yeaoBeKa u
KUBOTHBIX», «Buapl nsmeHunBocti», «MoaudukannoHHas U3MEHUUMBOCTHY, «HacimenoBanue pesyc-
(bakropay, «'eHeTHka rpymn KpoBu», «MyTallMOHHAsS U3BMEHYUBOCTD).

O6opynoBanue: MoAeTU-anIuIUKau «MoHOTHUOpUIHOE CKpelrBaHue»,«Hemnonnoe 1oMuHIpOBaHUEY,
«urubpunnoe ckpeuuBanue», «llepekpéct xpomocom», MUKpOCKOT U MUKpotpenapar «J/{pozodunar»
(HOpMa, MyTamuu GOpPMBI KPBUTHEB M OKPACKH Tea), Tepoapuii «['opoX MOCEeBHOW».

JlaGopaTopHble H IpaKTH4YecKue padoTbi:

Jlaboparopuas pabota Neo 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO W AUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopatopnas pabotra Ne 6. «l3ydyeHne MoOAUGMUKAITMOHHOW HW3MEHYMBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHOW KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 Mmyraiuil y qpo30(¢uisl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W IpouLecc. 3apoXkACHHE CeleKUMM U AoMectukanusa. Yuenne H. H.
BaBuiioBa 0 1ieHTpax MPOUCXOXKACHUS U MHOroobpasus KyJabTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIUN. MacCcOBbIM M MHAUBUAYAJIbHBIH OTOOPHI B CENEKIIMM PACTEHUI
U KUBOTHBIX. OlleHKa dKCTepbepa. bim3kopoacTBeHHOE cKpelnBaHue — MHOpUIUHT. YucTas JIUHUS.
CkpemuBanue 4yucThiX JuHUH. ['ereposuc, unu rudpuiaHas cuia. HepoacTBeHHOE CKpelMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuamszanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M MOJy4eHHE
MOJIMIIIIONJ0B. JIOCTHKEHMSI CENEKIIUU PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas MHXEHepus. OTambl CO3JaHUS
pexomOunantHoi JIHK u Tpancrennsix opranusmoB. Kierounas mmxeHepusi. KietouHsle KynbTyphl.
MukpoknoHanbHOe pa3MHOKEHUE pacTeHui. Knonuposanue BBICOKOITPOJYKTHBHBIX
CEeNIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOIMUYECKHe U 3Thdeckue mpobneMbl. MO — reHernyecku
MOAU(UIMPOBAHHBIE OPTAHU3MBI.



JlemoHCcTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapnieuenko, M. @. I1BaHoOB.

Tabmuier 1 cxeMbl: kKapTa «LIeHTpBI TPOUCXOXKISCHUS U MHOTO00pa3us KYJIBTYPHBIX PacTEHUI,
«[Topoapl TOMAaITHUX >KHBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OtnanéHHas TUOpUAM3AIUIY,
«Pabotel akanemuka M. ®@. MBanoBay, «llomumionaus», «O0beKThl OnoTexHOIOrHMy», «Kierounsie
KYJIBTYPHI ¥ KJIOHUpOBaHUEY, «KOHCTpyHpOBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYISDKH TI0JI0B M KOPHEIUIONOB AUKHUX (POPM M KyJbTYPHBIX COPTOB PacTECHUH,
repbapuii «CellbCKOX03sHCTBEHHBIC PACTCHUSD.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABl W JOCTHKCHHS CENEKIIMM PACTeHWH W IKUBOTHBIX (HA
CCJICKIIMOHHYIO CTAHIIMIO, IUIGMCHHYIO (epMy, COPTOUCIHBITATEIBHBIA YYaCTOK, B TEILIMYHOE
X035UCTBO, 1a00OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTUN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A
Cornacho ®I'OC COOQO, ycraHaBiIuBaIOTCS TPeOOBAHMS K pPeE3ylIbTaTaM OCBOEHHUS OOy4yalOUIMMUCS
IIpOrpamMmm CpeaHero oouiero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTMYHOCTHBIX PE3yIbTaTOB OCBOEHMs NpeaMeTa «brosorusy BbIIEIEHBI CIEAYIOIINE
COCTABJISIFOIIME: OCO3HAHME OOYUYaIOIMMUCS POCCHICKON IpakJIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCT M CaMOOINPEIEIEHUIO, HATMYUE MOTUBALMU K 0Oy4eHHUIO OMOJIOTHH,
LI€JICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHWM JIMYHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEH U
HCTOPUYECKUX TPAAULMM pa3BUTHS OMOJOTMYECKOrO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00Y4arOIIMXCs
PYKOBOJICTBOBATbCSI B CBOEH JESTEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, HPUCYIIUMU
cucreMe OHOJIOTHYECKOro OoOpa3oBaHUs, HAJIMYME HKOJOTHYECKOTO MPABOCO3HAHUS, CHOCOOHOCTH
CTaBUTh LIEJIU ¥ CTPOUTH KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHUS NpeaMeTa «brosiorus» T0CTUraloTcsl B €IMHCTBE yUEOHOU 1
BOCITUTATEIbHOM EATENIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU COLIMOKYIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MTPaBUIIAMU U
HOPMaMH NOBE/IEHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHUS, CAMOBOCITUTAHMS U CAMOPA3BUTHUS,
pa3BUTHSI BHYTPEHHEH MO3UIMU JTMYHOCTH, TATPUOTH3MA, YBAXKEHUS K 3aKOHY M MPABONOPSIKY,
YeJI0BEKY TpyJla ¥ CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBa)XKEHHUSI, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY
HAaCJIEANIO ¥ TPAJULIMIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuniickoit deneparnuu, npupoae u
OKpYKarolleu cperne.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buosorus» IOKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH 00yYarOMMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONM BHYTPEHHEHN MO3UIIMEH
JUYHOCTH, CHCTEMOM  LIEHHOCTHBIX  OpUEHTAlUH, TO3UTUBHBIX  BHYTPCHHHUX  YOEKICHHH,
COOTBETCTBYIOLIUX TPAJAUIUOHHBIM IEHHOCTSM POCCHHCKOrO OOIIECTBA, pacIIUPEHHE KU3HEHHOTO
OMbITa M ONBITA ACATEIBHOCTH B IIPOLECCE PEATM3ALMA OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHON
JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHcKoro BOCHHTAHMSA:C(HOPMHUPOBAHHOCTh TPAXKJAHCKOW TO3HMIIMH OOyJaroIIerocs Kak
aKTMBHOT'O M OTBETCTBEHHOI'O YIEHA POCCUICKOro OOLIECTBA;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH €ATEILHOCTH P CO3JaHUU Y4EOHBIX MPOEKTOB, PEIICHUH
yueOHBIX U M03HABATENbHbIX 33/]a4, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENeNATh COOCTBEHHYIO IO3MLMIO 0 OTHOLICHUIO K SIBJIEHUSIM COBPEMEHHON
KHU3HU U OOBACHATH €€;

YMEHHUE Y4YUTHIBaTh B CBOMX JEMCTBUAX HEOOXOIMMOCTb KOHCTPYKTMBHOI'O B3aMMOJIEHCTBHS
Jro/iel ¢ pa3HbIMU YOEXKAEHUSIMU, KyYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAJIBHBIM HOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS YUE€OHBIX, II03HABATEIIBHBIX
U MCCIEIOBATENbCKUX 33Jay, YBaKUTEJIBHOTO OTHOLIEHMS K MHEHHUIO ONIOHEHTOB IPU OOCYXICHHH
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COJICPKAHMS;

TOTOBHOCTH K 'YMaHUTapHOMN Y BOJIOHTEPCKON NEATENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTb POCCUICKON IPaXT1aHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepel PoauHol, ropaocTu 3a ¢cBoM Kpaid, cBoro Poauny, cBO# sA3bIK U
KYJIBTYPY, IPOIJIOE U HACTOsAIIEE MHOTOHALMOHAIILHOTO Hapoja Poccnn;

LIEHHOCTHOE OTHOIIEHUWE K IMPUPOJHOMY HACIEAUI0 W MAaMATHUKAM IPUPOABI, JOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TIOHUMAHUS
3HAa4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIbI, B KH3HH YeJIOBEKa U COBPEMEHHOTO OOIIECTBa;
uzaenHas yoex1EHHOCTh,TOTOBHOCTD K CIIyXEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €r0 CyAbOYy

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUNCKOTO HApO/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM, CO3JaHUI0O CEMbHM HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs JCTETHUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAHHE SMOIIMOHAIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHMIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE MPOSIBIATH KayeCcTBa
TBOPUYECKOU JIMYHOCTH;

5) pusuyeckoro BocnuTanus, GopMUpoOBaHUS KYJIbTYPhI 310POBbSI H IMOLMOHATBbHOTO
OJ1aronoJIy4usi:MIOHUMAaHNE U peau3alis 3J0pOBOro u 6e30macHoro oopasa *u3Hu (340pOBOE MUTAHUE,
cOOJTI0/IEHNE TUTUEHUYECKUX MPABIII U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/IbIXA,
perymnsipHasi pu3UYecKasi aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHHUE I[EHHOCTH TMPAaBWJI WHAWUBUIYATHLHOTO M KOJJIEKTUBHOTO O€30I1acCHOTO TOBEIACHUS B
CUTYaIMSIX, YTPOKAOIINX 3I0POBBIO M JKU3HU JIIOJIEH ;0CO3HAHUE TIOCJICICTBUA W HETPUATHS BPEIHBIX
MpHUBBIUEK (YHOTPEOIEHUS AJIKOTOJIs, HAPKOTHUKOB, KypeHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HANpaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATh, IIIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHSTH TaKylO A€ATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepam npodecCHOHATbHOW JEesTeNbHOCTH, YMEHHE COBEepLIaTh
OCO3HAHHBIN BEIOOD Oymymien npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHMIO HA TIPOTSHKEHUU BCEH KU3HM;

7) 3KO0JIOTHYECKOr0 BOCHHUTAHUS:IKOJIOTHUECKU LelecooOpa3Hoe OTHOILIEHHWE K MPUPOJIE Kak
HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€ CyLIECTBOBAHMUS;

MOBBILIEHUE YPOBHS 3KOJOTHUYECKON KYJIbTYpPhI: IPUOOPETEHUE OIBITA INITAHUPOBAHUS MTOCTYIIKOB U
OIICHKH MX BO3MO>KHBIX TOCIEACTBUI /U1 OKPY>KAIOIIeH Cpe/ibl;

OCO3HAaHHKE TTI00aIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOIIeM U IMyTei UX pelIeHHUs,;

CIOCOOHOCTh MCHOJIb30BaTh MPUOOpETaeMble NMPU W3YYEHUU OHOJIOTMU 3HAHUS U YMEHUS IpU
pelieHnd MpoOieM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOJIONOIH30BaHUEM (COOIIOJCHUE TMPABUI
MOBEICHUS B TMPUPOJE, HAIMPABJICHHBIX HA COXpaHEHHWE DPABHOBECHUS B JKOCUCTEMaX, OXPaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HEMpUATHE NCHCTBHUMA, MPUHOCAIIUX BpE OKpYKaIoleH MPUPOAHON cpele, yMeHue
MIPOTHO3UPOBATh HEONAroNpUSATHBIE SKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMACMbIX ACUCTBUNA H
MpeIoTBPAIATh HX;

HaJM4le Pa3BUTOrO HKOJIOTHUYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYIbTYphl, ONBITA A€ATEIbHOCTU
DKOJIOTHYECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  TIO3HABATEIbHOM,
KOMMYHHKATHBHOW M COLIMATBHOW TMPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOW AESITENbHOCTH
9KOJIOTUYECKOW HAINpPaBJIECHHOCTH;

8) meHHOCTHM HAY4YHOro MO3HAHMS:CHOPMUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOU MPAaKTUKH, OCHOBAHHOTO Ha JUANIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYILTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U UHUTATEIBCKOU KYJIbTYphl KaK CPEACTBA B3aUMOJICHCTBUS MEXIY
JIOJIbMU ¥ TIO3HAHUS MUPA;



MOHUMaHUE CreHupUKA OHOJIOTUM KaK HayKd, OCO3HaHHS e poiu B (OPMHPOBAHUU
PaLMOHAIIBHOTO HAYYHOTO MBILIUIEHHS, CO3JaHUM LEIOCTHOTO INPEACTaBIECHUsI 00 OKpYKAaIOIIeM MHpE
KaK O €IMHCTBE MPUPO/IbI, YEJIOBEKA U OOIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIICHUH
po0OsieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU JUIsI COBPEMEHHOHN LMBMIM3ALMU: 00ECIeYeHUs HOBOTO
YPOBHSI pa3BUTHS MEOUIMHBI, CO3JaHUE TIEPCIIEKTUBHBIX OWOTEXHOJOTHH, CIOCOOHBIX pemaTh
pecypcHBIE MPOOJIEMBI Pa3BUTHSI YEIOBEYECTBA, MIOMCKA MYTEH BBIXOJAA W3 TI00ATBHBIX IKOJIOTHYECKUX
npobseM u oOecredyeHus: Imepexoja K YCTOMYMBOMY pPa3BUTHIO, PAMOHAIBHOMY HCIIOJIb30BaHUIO
MPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HH;

3aWHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKMX 3HAHWA B LEISIX TOBBIIICHUS OOLIeH
KYJIBTYpBI, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIMOHAIHHOW TIPaMOTHOCTH
oOyyaromuxcs, GOpMUPYEMO MTPH NU3YYCHUH OHOJIOTHH;

MOHWMaHHUE CYIIHOCTH METOJIOB MO3HAHMUS, HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCTIONb30BaTh TOJy4YaeMble 3HAHWS Ui aHalW3a W OOBSICHEHHUS SBICHUH OKPYXKAaIOUmero MHupa |
MPOUCXOIINX B HEM W3MEHEHHWH, YyMEHHE JeaTh 0O0OCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAaYYHBIX
(haKTOB M UMEIONIUXCS TAaHHBIX C IEITBI0 TIOTYUEHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIFHO HCIIOJIB30BAaTh OMOJIOTMYECKHE 3HAHUS IS PEeIIeHHs MpoOieM B
peabHBIX KU3HEHHBIX CHUTYaIlUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JESATETHHOCTH, TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYIO H
HCCIIEIOBATENLCKYIO ESITeIbHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENMpPEpPhIBHOMY O0Opa3oBaHUIO M caMOOOPa30BaHHIO, K aKTUBHOMY
MOJTyYCHUIO HOBBIX 3HaHUH 10 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDI

MerTanpeMeTHBIE pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa «Bruoiorusy BKIIOYAIOT: 3HAYUMBIC JUTS
(hopMUPOBaHUS MUPOBO33PEHUS O0YIAOIINXCS MEXIUCIUIUIMHAPHBIE (MEXKITPEIMETHBIC) OOIICHAYTHBIC
TTOHATHS, OTPAXKAIOIIHE [IEJI0CTHOCTh HAYYHOW KapTHHBI MUPa U CIIEU(UKY METOIOB ITO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, YJHEPIHs, SIBJICHUE, ITPOIIECC, CHCTEMa, HAYIHBII
(daxT, IPHUHIIKII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIC0BaHNE, HAOIIOICHNE, U3MEPCHHE,
SKCIEPUMEHT U JPYTUX), YHUBEpPCAIbHBIC ydeOHbIC IeHCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC,
PEryJIATHBHBIC), OOecIeurBaroniue GopMupoBaHue GyHKIIMOHATBHON IPaMOTHOCTH U COLMATBHON
KOMITETEHITUH 00YYaFOIIHUXCSI, CIIOCOOHOCTh 00YUYaOIIUXCS UCITOJIb30BaTh OCBOCHHBIC
MEXIMCIUITHHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS ¥ YHHBEPCAIbHBIC yU4eOHbBIC ICHCTBHS B
MMO3HABATEIbHOM U COIUAIIBHOMN MPAaKTHKE.

MertanpeqMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrPaMMbl CPEIHEro 00mero oOpa3oBaHUsS JIOJDKHBI
oTpaxarth: OBJIa/ileHHe YHUBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMU /IEICTBUAMM:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSITEIIEHO (DOPMYJTHPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

MCII0JIb30BaTh IPU OCBOCHUHM 3HAHWN MNPUEMBI JIOTMYECKOIO MBIILICHUS (aHalIM3a, CHHTE3a,
CpaBHEHHUs, Kiaccu(UKaluu, 00001eHNs), pACKPHIBATh CMBICT OMOIIOTHUYECKUX MOHITHHA (BBIACTATH UX
XapaKTepHbIe MPU3HAKHU, YCTAHABIIMBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIeNIATh e ACITeTbHOCTH, 3ajaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU EJISAMH;

HCIO0JIb30BaTh OMOJOTUYECKHE MMOHITHS ISl 0ObsICHEHHsI (JAKTOB U SIBIICHU KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, TIO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BBHIBOJBI H
3aKIIIOUYCHUS,

MPUMEHITh CXEMHO-MOJIENIbHBIE CpEJICTBA Uil TPEJICTaBICHHsI CYIIECTBEHHBIX CBS3eH U
OTHONIICHW B W3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TakKe TMPOTHUBOPEUYHUN pPA3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IUIAH PEHICHHUS MPOOJEMBI ¢ y4€TOM aHain3a HMMEKOIIUXCS MaTepHAbHBIX U
HEMATEePHAJIbHBIX  PECYPCOB;BHOCUTh KOPPEKTHBBI B  JESATEIBHOCTb, OIICHMBATH COOTBETCTBHUE
pe3yabTaTOB IESM, OICHUBATh PUCKU TOCIEACTBHHA JESITEIbHOCTH;KOOPAMHUPOBATH M BBIMOIHATH
paboTy B YCIOBHSIX peaIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATMBHOE MBIIIJICHUE PU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH Y4EOHO-HCCIENOBATEIbCKOM M TMPOEKTHOW JEATEIbHOCTH, HaBBIKAMHU
paspenieHus npobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOJ0B MIO3HAHUS;

WCTIOJB30BAaTh  PA3JIMYHBIC BUIBI JIEATEIFHOCTH 10 TIOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETAINy, TPpeoOpa3oBaHUIO0 U NPUMEHEHUIO B YUEOHBIX CHUTYAIMsIX, B TOM YHUCIIEC TIPU CO3IaHUH
Y4eOHBIX ¥ COITUAIIBHBIX ITPOEKTOB;

dbopMHpOBaTh HAYYHBIH THIT MBINUICHUS, BJIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMH
MOHATUSAMH W METOJIaMU;CTaBUTh U (POpMyIHpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
NESITETbHOCTH U YKU3HECHHBIX CHTYAIIHSX;

BBISBJIATE TTPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJH3UpPOBATh 33/1ady, BBIIBUTATh THIOTE3Y €&
pelieHus, HaxOJUTh apryMEHTHI JUIsl J0Ka3aTelbCTBAa CBOMX YTBEPXKICHWH, 3aqaBaTh IMapaMeTpbl U
KPUTEPHUH peIIeHUs;aHaTM3UPOBATh IOJYYCHHBIE B XOJI€ PEIICHUS 3aJa4dll pPe3yJabTaThl, KPUTHUECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OI[ECHUBATh MPUOOPESTEHHBIH OIIBIT;

OCYIIIECTBIISITh  [IEJICHANIPABICHHBI TOWCK TIEPEeHOCa CPEICTB W CIOCO0OB JCHCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B TIO3HABATEIFHYIO M MPAKTHYECKYIO 00IaCTH JKU3HEACATEIIEHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE MJIEU, IIPE/IaraTh OpPUTHHATIbHBIE MOAXO0/bI U PEUICHUs, CTABUTh MPOOIEMBI U
3aJlauu, JOIMyCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3JIMUHBIX MCTOYHMKAX MH(POpPMAIUKM (TEKCTe y4eOHOTO MOocoOus, HaydHO-
MOMYJISIPHOM JTUTepaType, OMOJIOTHYECKUX CIOBApsIX M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MH(YOPMALMIO PA3NIUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3aMPOChl U MPUMEHSThH Pa3IMYHbIe METObI IIPU MOUCKE U 0TOOPE OMOJIOTUYECKOM
uHpopmalru, He0OX0AUMOM /1JIs1 BBITIOTHEHUS Y4EOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  UCHOJBb30BaHUS  MH(YOPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3INYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (OpMy HpelcTaBieHHUs OMOJIOTHMYECKOW HH(opManuu
(cxembl, rpaduky, TUarpaMmbl, TaOIUIIBI, PUCYHKH U IPYTOe);

UCIO0JIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEJCTBA MpPU paboTe ¢ OHONOTHYECKO HHPOpMAIIHEii:
MPUMEHAITh XUMUYECKHe, (PU3NUeCKre U MaTeMaTUYeCKue 3HaKH U CUMBOJIBI, (OpMYJbl, aO0OpeBUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BIIJIETh HABBIKAMHU DPACIIO3HABAHUSA U 3alIUTHl HHPOpMAIMH, WHOOPMALMOHHONW OE30MacCHOCTH
JTUYHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAefiCTBUSIMH:

1) oOuieHHe:OCyIIECTBIATh KOMMYHHKAIMK BO BCeX c(depax >KU3HH, aKTHBHO yd4acTBOBAaTh B
JMajore WIN JTUCKYCCHM MO CYLIECTBY 0OCYKJaeMol TeMbl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJICHUS OTHOCUTEIILHO BBHITIOJTHEHHS MpeIaraeMoii 3a7auu, YYUThIBaTh MHTEPECHl H COTIACOBAHHOCTh
MO3UIMI IPYTHX YYACTHUKOB JAUAJIOTA WM JUCKYCCHUH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHS, TOHMMATh 3HAUYEHHE COIMAIbHBIX 3HAKOB,
MPENNOCHIIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CUTYallMid, YMETh CMAr4aThb KOH(DIUKTHI W BECTH
NIEPErOBOPHI;



BJIQJICTh PAa3IMYHBIMH crioco0amu OOIIEHUS M B3aUMOJCHCTBHUS, IMOHUMATh HAaMEPEHHs IPYrux
JIO/IeH, TPOSIBIIATh YBAKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOU (hopme GpopMyanpoBaTh
CBOM BO3PaXKECHMUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) CcOBMECTHAsi [IefiTeILHOCTH:NIOHUMATh W KCIOJb30BaTh IMPCHMYIIECTBA KOMAaHIHOW U
WHIMBUIYAIBHON pabOThl MpH pelIeHHH OMOJIOTHYECKOH MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHSI TPYIIOBBIX (HOPM B3aUMOJCHCTBUS NIPH PELICHUN Y9eOHOU 3a/1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHA ¢ y4ETOM OOIMX WMHTEPECOB H
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATD LI€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTH)KEHMIO: COCTaBJIATH IUIAH JCUCTBHM, pacHpeneisaTbh poOJud € Y4ETOM MHEHHM YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,

OIICHMBATh KAaueCTBO CBOEr0 BKJIAJa W Ka)XJOr0 yJYacTHHKA KOMaHJIbl B OOLIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJE€M C TO3UIUM HOBHU3HbBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISTh IMO3UTHUBHOE CTPATETHUYECKOE MOBEIEHUE B Pa3IMUHBIX CHUTYalUsX, MPOSIBISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

OBnajeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camMoopraHu3aNMsI:MCIIONb30BaTh OWOJOTHYECKHE 3HAHUS VIS BBISBJICHHS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYalHsIX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHHWM IeJIeBbleé U CMBICIOBBIE YCTAHOBKH B CBOHUX
JNEUCTBUAX MW TMOCTYNKaXx IO OTHOIICHWIO K >KUBOM MPHUPOJE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKpYXaroIluX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENIBHYIO JEATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTaBUTh U
(GbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALUsAX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pelIeHUs NpoOiaeMbl € y4ETOM MMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAOUTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh (POPMUPOBAHHIO U IPOSIBICHUIO IIMPOKOM IPYIULIMM B Pa3HbIX 00JaCTAX 3HAHUM,
IIOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HaBBIKAMU IIO3HABATENbHOM peduIeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX JEHCTBUHM H
MBICIIMTEIBHBIX IPOLECCOB, UX Pe3yJIbTaTOB M OCHOBAHWM, MCIOJBb30BaTh NPUEMBI pediaekcuu Juis
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE CeOsl M APYIUX:

IIPUHUMAThH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.



HNPEJMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynabTarthl ocBoeHusi mporpammbl COO mo Ouonorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuuyeckue st yueOHoro npenmera «bruonorusn HaydyHble 3HAHHUS, YMEHHUS U CIIOCOOBI
JIEUCTBUH 10 OCBOCHHMIO, HWHTEPIPETALUU W MPeoOpa3OBaHMIO 3HAHWMA, BHIBI JEATEIHHOCTH IO
MOJIy4EHHUIO HOBOTO 3HAHMS M NMPUMEHEHHWIO 3HAHUM B PA3MUYHBIX Y4EOHBIX CHUTYalUsAX, a TAKKE B
peanbHBIX JKU3HEHHBIX CUTYAIMsIX, CBS3aHHBIX ¢ OWoJsiorueil. B mporpamme mpeaMeTHble pe3yabTaThl
IIPEJICTaBJIEHbI 110 FOJaM 00y4YEHHUS.

[IpenmeTrHble pe3ynabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce OJIKHBI
OTpaxarb:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa M HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCHHACKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PELIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COJEp)KaHWE OHOJOTUYECKMX TEPMUHOB U TOHATHI: JKHU3Hb, KIIETKA,
opranusM, Mmetabonu3Mm (0OMEH BEUIECTB W MpPEBpAlLIEHUE HHEPruH), rOMeocTa3 (camMoperyisuus),
YpOBHEBAasl OpraHM3allMsl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEAEHUE (PENpOoayKLMs), HACIEIACTBEHHOCTD,
W3MEHYHMBOCTb, POCT U Pa3BUTHE;

yYMEHHE U3Jlaratb OMOJIOrMYECKre TeOpUH (KJIETOYHAsi, XpOMOCOMHAs, MyTallMOHHas!, EHTpaIbHas
JorMa MoJieKyasipHoi Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. . BaBuioBa) u yuenus (o
LIEHTPax MHOrooOpa3usi M MNPOUCXOXKIEHHUS KyIbTypHbIX pacteHudt H. . BaBumnosa), omnpenensts
TPaHUIIBI KX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMM HAay4yHOTO TO3HAHUS B OMOJIOTHMU: HAOJIOACHHE W ONMCAHUE >KUBBIX
CUCTEM, IIPOLIECCOB M SBJIGHUH, OpraHu3alus U TpOBeACHHE OHOJOTHYECKOro SKCIEPUMEHTA,
BBIIBUJKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTU MEXJy HCCICAYEMbIMH BEJIMYMHAMH, OOBSCHEHUE
MOJIy4EHHBIX PE3yJIbTATOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHM, TEOpPUH M 3aKOHOB, YMEHHUE [IeNaTh
BBIBO/Ibl HA OCHOBAHHMM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICJATh CYIIECTBEHHbIE IPU3HAKW BUPYCOB, KIETOK MPOKAapUOT U SYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BEIECTB MU
IIPEBpAIllEHUs] SHEPruM B KJIEeTKe, (OTOCHHTE3a, IUIACTMYECKOTO0 U HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIJIOJJOTBOPEHH S, PA3MHOKEHUS, UHJMBUIyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE NPUMEHSTh MOJIy4YeHHbIE 3HaHUS JUIsl OObACHEHHsI OMOJIOrMYECKUX MIPOLECCOB U SIBICHUM,
IUI TIPUHATHUS NPAKTUYECKUX PELICHUH B MOBCEJHEBHOM JKM3HU C LIEbI0 oOecreueHusi 0e30MacHOCTH
CBOErO 3/10pPOBbSl U 3/I0POBbSl OKPYKAIOIIMX JIOJEH, COONIONEHHsI HOPM I'PaMOTHOIO IOBEJECHHUS B
OKpyXarollled MNpUPOAHOM cpele, IOHUMaHWE HEOOXOJUMOCTH HCIOJIb30BAaHUS  JOCTHKEHHM
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOT MM [T PAMOHAIIBHOTO MTPUPOIOIIOJIb30BAHHUS;

YMEHHUE pellaTh 3JIE€MEHTapHble MeHETUYECKUE 3a/aud HAa MOHO- U JAUIMOpPHUIIHOE CKpELIUBaHUE,
CLICTIJICHHOE HACJI€JIOBAHUE, COCTABJISTh CXE€Mbl MOHOTHOPHAHOIO CKpEIIMBAHUS Ul IpeacKa3aHHs
HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIe M MPAaKTHUYECKUE PaboOThl, coOIr0aTh MpaBuia npu padorte ¢
y4eOHBIM U JJaOOpaTOpHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKHM OLIEHUBAaTh W  HHTEPIPETHPOBATH HMH(POpMAIUIO  OHOJOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO NCEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHHUKOB (CpEJICTBA MAacCOBOM
uHpOpMalUY, HAyYHO-TIONMYJISIpHbIE MaTepUabl), STUUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEOBAaHUH B
O6nosoruu, MeUIKUHE, OUOTEXHOJIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHBbIE NMHCHMEHHbIE U YCTHBIE COOOILIEHHS, 00001as OHOJIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEGHHs ydeOHOro mnpeamera «buonorusty 6 11 Knacce ROIKHBI
OTpakaTh:



c(OpPMHUPOBAHHOCTH 3HAHUI O MeCTe U POJIM OMOJIOTUH B CHCTEME HayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUpOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa M HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBaTh COJEPKAHHE OWOJOTMYECKUX TEPMUHOB W TOHSATHHA: BUM, HOIYJISAIHA,
reHO(OHI, ABOJIONMSA, ABWXKYIIUE CUJIBl ((DaKTOpPBI) SBOJIIOLUH, MPUCHOCOOIEHHOCTh OpPraHU3MOB,
BHUJI000pa30BaHue, SKOJOTHYECKUE (PaKTOPHI, IKOCUCTEMA, MTPOAYLIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IETTH
MUTAHUS, SKOJIOTHYeCKas MupaMuIa, OuoreoreHo3, ouocdepa;

yYMEHHE Hu3Jaratb OMOJIOTMYECKHE TeopuH (3BoironroHHas Teopus Y. JlapBuHa, cUHTETHYECKast
TEOPUsI 3BOJIOLMH), 3aKOHBI U 3aKOHOMEpPHOCTU (3apoapiieBoro cxojctsa K. M. bapa, uepenoBanus
TJIAaBHBIX HampaBlieHu# u myteit sBomonuu A. H. CeBeproBa, yuenust o omoctepe B. W. Bepuaackoro),
OTIPEICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAAMU HAay4yHOTO TMO3HAHWS B OMOJIOTMU: HAOJIOAECHHWE W ONMCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB M SBJICHUH, OpraHu3alnus U TPOBEACHHE OHOJOTHYECKOr0 SKCIEPUMEHTA,
BBIJIBMDKEHHE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIEAYEMBbIMH BEIMYHMHAMH, OObSICHEHHE
MIOJIyYEHHBIX PE3YyJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATHUI, TEOPUH U 3aKOHOB, YMEHME JejaTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKA CTPOEHUS OHOJOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIINM, MPOIYLEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OHMOTEOIIEHO30B U JKOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  M3MEHUMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHUS,
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS OSKOJIOTMUYECKUX (aKTOPOB Ha OpPraHU3Mbl, MepeHoca
BEIIECTB M IOTOKA HSHEPrUM B HSKOCUCTEMAaX, aHTPOINOTEHHBIX H3MEHEHUIl B OSKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX ITUKIOB B OHochepe;

yMEHHE MPUMEHSTH MOJy4YeHHbIE 3HAHUS 11 OOBSICHEHUSI OMOJIOTHYECKUX MPOIIECCOB U SIBICHUH,
JUIS TIPUHSTHS MIPAKTUYECKUX PEHICHHI B MOBCETHEBHOM KM3HU C Lebl0 oOecrieueHus: 0e30MmacHOCTH
CBOET0 3/I0pPOBbS M 3/I0POBbS OKPYKAIOLIUX JIOAEH, COONIOACHHWS HOPM TPAaMOTHOTO IOBEICHHS B
OKpYXalolle TMPUPOJAHOW cpele, TOHMMAaHWE HEOOXOJMMOCTH  HCIOJB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMS;

yYMEHHE peuiaTh dJIEMEHTapHble OMOJIOTHYECKUE 3a[aul, COCTABIATH CXEMbl IEePEeHOCa BEUIECTB U
SHEPruM B 3KOocHucTeMax (Lenu MUTaHus);

yYMEHHE BBINOJHATH Ja00paTOpHble U MpaKTUUYeCKue padoThl, COONIOAATh MpaBuia Mpu padote
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaAHUEM;

yMEHHE KPUTUYECKHM OICHMBaThb M HMHTEPIPETUPOBaTh HHGOPMALKI0  OHOJIOTHYECKOTO
COJIepKaHus, BKJIIOYAIOIIYIO TNICEBIOHAayYHbIE 3HAHUS W3 Pa3IMYHbIX UCTOYHHKOB (CpeICTBa MacCOBOM
uHdopMaluy, HAYYHO-TIOMYJIAPHBIE MaTepHalbl), paccMaTpuBaTh IJI00ATbHBIE  JKOJOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO37aBaTh COOCTBEHHBIC NMHCBMEHHBIE U YCTHBIE COOOIIeHUs, 0000mIas OHOIOTUYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cCcTEMBI M NX OpraHn3aIis 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOECHUE KIIETKU 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 0 4
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rio A.M. u apyrue /IToxg
pen. [laceunuka B.B., AkunonepHoe obmectBo «M3narenbctBo «IIpocBemenuey
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO
«IIpocBemenue»
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