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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwin: KoHuenryaiabHele mnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero oopazoBanust B Poccuiickoit denepaliuu, a TakyKe MOJIOKEHUS O Crieiu(uKe
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM >KUBOW TIPUPOJABI M OOECICUCHUU
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no Ouonoruu Aa€T npeacTaBieHue O 1eliX, 00 oOuel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PAa3BUTHS 00y4aIOLIUXCsl CPEICTBAMH y4eOHOTO ITpeIMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpeneneHue Mo paszjieliaM M TeMaM, PEKOMEHIYEeMYIO TOCIe0BaTeIbHOCTh
U3y4YeHUs y4eOHOro Marepuaia ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0O0pa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, MeETalpeAMETHbIM U TMPEIMETHBIM pe3yjibTaTaM oOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOTHH, Ojarojaps 4emy B He
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIMHN JTMYHOCTH, FIKOJIOTHUECKOTO MBIIUICHHS, MPEICTABICHUN O 310POBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YACIICHO BHUMAaHUE WCIOJIB30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JJI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71€CO00pa3HOro
MOBEJICHUS B OKPYKAIOIIEH NPUPOJHON Cpejlle, aHalu3a BIMUSHHS XO3SMCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenve BHUMaHUSI K MPUKIAAHOM HANPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECIICUEeHHS] YCIOBUM JIJIsI pEILICHUS
OJIHOW M3 aKTyaJbHBIX 3aJa4 IIKOJBHOTO OMOJOTMYECKOTO 00pa3oBaHUsl, KOTOpas



npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIUMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero 0oOpa3oBaHMs 3aHUMAET BaXKHOE
Mecto. OHa oOecrneunBaeT (QopMUpPOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUS  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEIJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Jad  CpelHero  oomero o0pa3oBaHMs, COLUATU3ALUU
oOyuaromuxcs. M3ydenune 6uonoruu obecrneynBaeT ycioBHs Uisl (OpMUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 IPYTUX YUEOHBIX TPEAMETOB, B YACTHOCTH, (PUZUKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNIOXKEHHS O TMpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Ot60p comepkanusi ydebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUU C
KOTOpPBIM OOyuaroluecs AOHKHBI OCBOUTH 3HAHMS M YMEHUS, 3HAUMMbIE MJis
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIoBeKa B OKPYJKAIOIIEH MPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITy>KaT OCHOBOH JIJIsi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHe cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTAX JKMBOW NMPUPOBI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosormueckas cucrema», «OpraHm3m Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp n3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcCHUE  OOy4YalIIUMHCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI



WCIIOJIb30BaTh 3TW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
KUBOU MPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KallluX OCHOBOM
U1t (OPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJ[aX HAy4YHOTr'0 MO3HAHMS, CTPOCHUH, MHOTO00Opa3uu U OCOOEHHOCTSAX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONMIUXCS OTKPHITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs MO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIIECCE aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJAEH M TOJXOJOB K M3YyUYCHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAHOBJICHHE Y OOydYaromuxcs OoOmed KylabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa )KUBOW MPUPO/IbI HA OCHOBAaHWUY 3HAHUH U OIBITA, MMOJYYCHHBIX MIPU U3YUCHUHU
OuoJjoruu;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI 1 arpoOUOTEXHOJIOTU;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS AITHIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOMN KYIbTYPHI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TTPUOOPETEHHBIX 3HAHWM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME W COONIIOEHHE Mep MPOPUIAKTUKI
3a00JIeBaHM.

B cucreme cpemnero o6miero obOpaszoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsactu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHD.

Jlist m3ydenrs OUonoruu Ha 6a30BOM YPOBHE CpPeAHETO 00IIero oopa3oBaHms
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOLIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB TPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOJIBL.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHu3aliu OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonorundeckue
GyHKIMHN OEJKOB.

depmeHThI — Onosiorudyeckue katanu3atopbl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crneuupuuHocth. Kodepmentsl. Butamusbl. OTinuus
(epMEHTOB OT HEOPTraHMYECKUX KaTaIUu3aTOPOB.



VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pu003a U 1e30KCUpr003a), 1hucaxapuibl
(caxapo3a, JakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJIUKOIeH, IEJUII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIMUJIOB KaK UICTOUHUKOB SHEPTHUHU.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[urtonorus — Hayka o kierke. Kiierounas teopus — npumep B3auMOACHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUU. METO/Ibl U3yUEHUSI KIIETKHU.

Krnerka kak nenoctHas xxuas cucrema. OOmire npru3Haky KJIETOK: 3aMKHYTast
HapykHass MemOpaHa, Moiekynsl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHueckas | MpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS TIpOKapuoTHYEeCKON KieTku. KiierouHas creHka Oakrepuil. CTpoeHwme
DyKapuOTHYECKOW KJIeTKH. OCHOBHBIE OTJIUYHUS PACTUTEIHHOM, >XUBOTHOU U
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa U QpyHkiuu. LluTomnnazma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUM W TuiacTua. Bunel mnactun. HememOpaHHbIe
OpraHoOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PactipeenieHrne XuMUYECKUX 3JIEMEHTOB B HEXKUBOU IIPUPOJIE,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuer u cxembl: «llepuoamdeckas TaOiaUIlAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpO€HHE MPOKAPHUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpOCHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOINpenapaTax u HuX
OTIHCaHUE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOdHBIN U rerepoTpodHsbIii. Ponb pepmenToB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CeroBas u TemHOBas (da3el  (doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTaIlbl SJHEPreTHUECKOro oomMeHa. I mukonms.
Bbpoxenune u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE [IbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniuu wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUM KOJ H €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust oTkpsitust Bupycos (. .
NBanoBckuit). OCOOCHHOCTH CTPOGHHUS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. lIpodunaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. 1. Banosckui, K. A. Tumupszes.

Tabmunubl 1 cxembl: «Tunbl nutanus», «Metabonuzm», «MHUTOXOHIPHUIY,
«OHepreTndeckuit ooMen», «Xnoporaacty, «Dotocuntesyn, «Ctpoenne JIHKY,



«CtpoeHue u pyHKIIMOHUPOBaHHUE reHay, «CuHTe3 Oenkay, «'eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permukamus JJHK».

Oo6opynoBanue: monaenu-anmmnkauuu «Yasoenue IHK wu tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHue KIEeTKU», Mojielb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, win >KU3HEHHBbIM LUK kieTku. WHTepdaza u MHTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukamnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUEeCKMEe OCHOBBI PA3MHOXEHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenne kietku — muto3. Ctagum mutosa. [Iponecchl, NpoUCXOSIINE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIETKHA — aroITo3.

dopMbl pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe u mojioBoe. Buasl Oecmooro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHWE OJIHO- UM MHOTOKJIETOYHBIX,
CIOpoo0Opa3oBaHKe, BETeTaTUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HaYEHUE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIOI0TO.

Meito3. Cranuu Mmeiio3a. IIpoiiecchl, mpoucxoasiuiye Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cmpicin U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK y KUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CnepMaTo30ui, SHMIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMsS SULEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
IpoOsieHne, racTpyisnus, opraHoreHes. I[locTaomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHANIBHOTO PAa3BUTUA: MpsMOE, HempsMmoe (muuHouHOe). Brusuwue
Cpenbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 I[BETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuibl U cxeMbl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «J/[BoiiHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pAacTeHHI», «BerertaTnBHoe pa3zMHOXKEHUE
pactenuit», «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knetounei nukn», «Pemmkanus JJHK», «Mwutosy,



«Menos», «IIpsmoe u HenpsaMoe pa3BUTHE», «l'amMeTOreHe3 y MICKONMUTAIOMIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

O6opynoBaHue: MHKPOCKOTI, MUKPOITIpENapaThl «CriepmMaTo30Uabl
MJIEKOIIMTAIOMIEr0», «SIHIEKIeTKa MIEKONUTAIMEro», «KaprnokuHnes B KieTKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUINKauusa «JleneHue KIeTKu», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3anaun reHeTuku. Mictopust pa3BuTHs T€HETUKH. Ponb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajq pocCHMUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETHKHW. METOJbl TEHETHUKU (TUOPHIOJOTHUECKUH,
UUTOTE€HETUYECKUM, MOJIEKYJSIPHO-TEHETUUECKN). (OCHOBHBIE T'€HETUYECKHUE
noHsATusA. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, yCTaHOBIEHHbIE [. MeHneneMm.
MonorubpugHoe CcKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB MEPBOTO
nokosieHus1. [IpaBuiio JOMUHUPOBaHUS. 3aKOH pACIICIUICHHs TPU3HAKOB. [ unoresa
gucTOThI raMeT. [loHOEe ¥ HENMOIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeuuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAaHMS
npu3HakoB.  lluToreHernueckue - OCHOBBI  JUTHOPUIAHOTO  CKPEIIMBAHMS.
AHanu3upymoniee cKkpemmBanue. Mcnonb30BaHne aHATU3UPYIOUIET0 CKPEIBaHUS
IUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOE HaclieloBaHKe Mpu3HakoB. Pabora T. MopraHna o cliersieHHOMY
HaCJIEJ0BaHUIO reHOB. HapyllleHne CclielIeHUsl TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpEAEIICHNE I0Ja. AyTOCOMBI U IOJIOBBIE
XpoMmocombl. ['omorametrHsle W rereporaMeTHble OpraHu3Mmbl. HacienoBanue
[IPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3menunBocTh. BHibl H3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON N3MEHYNBOCTH. BapuanioHHBIN psi U BapuallnoOHHAsT KpHUBasl.
Hopma peakunun npusnaka. KonmyecTBEHHbIE M KAaYECTBEHHBIC NMPU3HAKA U UX
HOopMa peaknuu. CBoMCTBa MOIU(DUKAITMOHHOW U3MEHYHBOCTH.

HacnenctBenHnasi, WiM TreHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHas
M3MEHYUBOCTh. Melo3 W TOoJIOBOM mpolecc — OCHOBAa KOMOMHATHUBHOMU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaiusi MyTaiuii: reHHEIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U Mpu4rHbI MyTanuid. MyTtareHHuble (akTOphI.
3aKOH rOMOJIOTUYECKUX PSIJIOB B HACIEACTBEHHOW n3MeHunBocty H. . BaBunosa.



Bhesnepnas HacCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METONbl TE€HETHUKHU
YyeJIOBEKA: F'eHCAIOTHYECKUN, OJU3HEIIOBBIN, [IMTOTCHETHYECKIUM, OMOXUMHUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE ONpEAECICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-anamu3a. HacnencTtBenHple 3a0o0JjieBaHMS 4YelOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MPEApPaCHONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue u TeHepaThuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTHKUA U JICUYCHUSI TCHETUUYECKUX
OosiesHed. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUM YeIOBEKA.

JdeMoHcTpanum:

Iloptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. Y. BaBuios.

Tabmuiel U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYeCKas
OCHOBa», «3aKOH pACIIEIJICHUS U €r0 IUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpenmpanuey, «L{luromornueckne 0CHOBBI TUTHOPHUITHOTO
CKpelmuBaHus», «Meno3», «BzaumMoaencTBue ajuiebHbIX TEHOBY, «l €HEeTHYEeCKne
KapThl PACTEHUI, KUBOTHBIX U 4YelIOBeKa», «['eHeTuka nomnay, «3aKOHOMEPHOCTH
HACJIEAOBaHUsA, CUEIJIEHHOTO C MmoJioM», «KapuoTumel 4yenoBeka M >KMBOTHBIXY,
«Buabl m3meHunBoctn», «MoaudukalmoHHas U3MEHYUBOCTHY», «HacnemnoBanue
pesyc-dakropa», «l'eHeTuka rpymn KpoBu», «MyTalluoHHasi ”3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anIUIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henomnoe noMuHHMpoBaHHE», «JurnOpumHoe ckpemuBaHuey», «llepexpécr
XpOMOCOM», MUKPOCKOIT U MUKpoTtpenapart «/Ipo3oduna» (Hopma, myTanuu GopMbl
KPBUIbEB U OKPACKH Tea), repoapuit «I opox moCeBHON».

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydueHue MoauUKAIIMOHHONW W3MEHYHUBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI.

JlabopatopHas padota Ne 7. «AHanu3 myTanuii y Apo30(uibl Ha TOTOBBIX
MHKpOIIpENapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHue ¥ aHAJIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka M IpolecCc. 3ap0oXkKJAEHUE CENEKIMU U JOMECTUKAIUSI.
VYuenue H. . BaBuioBa o ieHTpax NpOUCXOKIECHUSI © MHOTOOOpa3us KyJbTYPHBIX
pacteHuid. LIeHTpbl TPOUCXO0KAEHUS TOMAITHUX )KUBOTHBIX. COPT, HOpOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeleKIIMU. MacCoBbI U UHAUBUAYAIbHBIM OTOOPHI B
CEJICKIIMM PACTeHUHM W KUBOTHBIX. OIlEHKa 3KCcTepbepa. BIM3KOpOJICTBEHHOE



ckpemBanue — HHOpuAMHr. Ywucras nuHuA. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, unu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUWE — ayTOPUAMHI.
Otnanénnasa rudpuauzanus u e€ ycnexu. MickyccTBEHHBII MyTareHe3 U nojy4eHue
MOJUILIIONAO0B. JIOCTHIKEHUS CENEKIUU PACTEHUN, )XUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib IMPOU3BOACTBA. |'€HHAs WHKEHEpUs. OTallbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranusmoB. KierouHas
nHxeHepusa. Kiietounple KyabTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyioruyeckue U ITudeckue  mnpoonembl. MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

Iloptpersi: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanoB.

Tabmumpel 1 cxembl: kKapra «lleHTpBI NPOUCXOXKIECHUSI W MHOTO0Opa3us
KYJbTYPHBIX pacTeHuin», «llopoasl qomMamHuX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacreHuity, «Otnanénnas ruopuauzanus», «Padotsl akagemruka M. @. MBanosay,
«Ilomummonausi», «OOBEKTH OUOTEXHOJOTUNY», «KIleTOuHbIE KyJIbTYphl H
KJIOHUpOBaHue», «KKoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TUIOA0B U KOPHETIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03IHCTBEHHBIC PACTCHHS Y.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHMIKEHHMSI CEJIEKIMU PACcTeHUH U
JKUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOHMCIIBITATEIbHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OPaTOPHIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiuBarOTCAd TpeOOBaHHS K peE3yJbTaTaMm
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOMN
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKHX TPAJUIMN Pa3BUTHS OHOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMHA B OOINECTBE IMpaBHJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHS, OCpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B IMPOIIECCE peaan3alid OCHOBHBIX HAIlPaBICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUNCKOM IpakIaHCKON UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJIHOMY HACJIEAUIO0 U MaMSATHUKAM IPUPOJIBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W CcaMOOOpa3OBaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HMX BO3MOXHBIX MOCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJICHHE  MpaBWJI  TMOBEJAEHUS B MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMpPUSATHBIE SKOJOTUYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUYECKON NEATEIIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHN PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JJaHUU LETOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OHOJIOTHMHU JJIsi COBPEMEHHOM LMBWIN3ALNU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  pallOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HaHUM B Leix
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTHU OOydYarommxcs, GopMHpyeMOit
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIB3YEMBIX B €CTCCTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA I aHalu3a H
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (PaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAY4YHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YJArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPa M CHCHU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0IeHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATbHBIE
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYeCcKHe JeHCTBHUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHS A OObSICHEHUS (DaKTOB W SIBICHHI
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AaHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IEIBHBIE CPEICTBA IS TIPEICTABICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUU )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, TPUMCHECHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHHUS, BIaJeTh HAYYHOU TEPMHUHOJOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelIeHUs, HAaXOAUTh apryMEHThI IJIs I0KAa3aTeIbCTBA CBOUX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aNPOChl U MPUMEHSITh PA3IUYHBIE METOJBI MIPU TMOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiorndyeckor umHOpMaANME: TPUMEHSTh XUMHYECKHE, (PU3UYECKUEe U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBIMOJIHEHUS TMpeJiaraeMon
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HMCIOJb30BAHHEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (POPM B3aUMOJICHCTBUS NP PEIICHNN YIeOHOW 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHMS JUIsl BBISIBJICHUS MpoOieM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENOUYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW HJPYAHUIUU B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

yMETh OILICHMBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npenmera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Owuojorueir. B mporpamme mnpeaMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHWE OMOJOTHUYECKUX TEPMHHOB W TOHSITHIA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAsl, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKJy HCCIEAYyeMbIMH BEIWYMHAMH, OOBSICHEHUE IOJYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJpl0 obecnieyeHHs O€30MacCHOCTH CBOEro 3/0POBbS U 30POBbS
OKpPYXAaIOLUX JII0/IeH, COOMI0IEHUS HOPM IPaMOTHOTO TIOBECHUS B OKpYyXKarouiei
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSI pPaLMOHAIEHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HAaclel0BaHUEe, COCTaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (QYHKIIMOHATHHOU
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUS, TeHO(OHI, HBOJIIONUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHME, SKOJOTHYECKHE (AKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUN U
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB U SIBICHHM, OpraHW3alus W IMPOBEICHHE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXITYy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3YIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMCHHE JICJIaTh BHIBOJIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSANHA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAxX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0IEHUSI HOPM I'PaMOTHOT'O MOBEICHUS B OKPY KarOIIe
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEPEeHOCA BEIIECTB U SHEPTUU B IKOCUCTEMax (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne n/n P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 K 1
MBBIE CHETEMB I X Opranisatius https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1 1
MMHYECKHI COCTaB U CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTD IUICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 4
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