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IHHOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl TO OWOJIOTHMH TEOPETHUYECKYIO OCHOBY JUIS
OTIPENICNICHAST TOIX0A0B K (DOPMHUPOBAHHUIO COJACPKAHUSA YydeOHOTO mpeaMera
«buonorua» cocraBwin: KoHuentyaidbHble nonoxkenus OIOC COO o
B3aMMOOOYCITOBJICHHOCTH  TIENICH, COJIEPKaHUA, PpPE3yJabTaTOB OOYydYeHUS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBHIITYCKHHUKOB, TIOJIOXKEHHS 00 OOITUX MENIIX U
MPUHIMIAX, XapPaKTEPU3YIONUX COBPEMEHHOE COCTOSHHUE CHCTEMBl CPETHETO
obmiero oOpaszoBanusa B Poccuiickoii @Denepanuu, a TakKe IMOJOKEHUS O
cnerurke OHOJIOTHH, €€ 3HAUCHUH B TTO3HAHWW YXHBOW TIPUPOJBI U 00CCTICUCHHUH
CYIIIECTBOBAHMS UYEIIOBEUECKOTO 00mmecTBa. COrylacCHO Ha3BAaHHBIM TIOJIOKCHUSAM,
OTIPENIEICHB OCHOBHBIE (DYHKIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mno Owuonoruu AT NPEACTABICHUE O LEaAx, 00 oOie
CTpareruu OO0ydYeHHWs, BOCIHTAHUS W Pa3BUTHA OOYYArONIUXCS CPEeACTBAMH
yueOHoro mpeamera «buomormsy, ompemenser 005S3aTEIBHOE TPEIAMETHOE
colepkaHWe, €ro CTPYKTypy, pacupelnefieHHe 1o pasaeiaaMm H  TeMaw,
PEKOMEHYEMYIO TIOCIICIOBATEIPHOCTh M3YUCHHS y4eOHOTO MaTepuaja ¢ y4&Tom
MEKIPEAMETHBIX W BHYTPUINIPEAMETHBIX CBA3CH, JIOTHKH 00pa30BaTEIbHOTO
MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaIOIIUXCH.

B nporpamme 1o OWONOTHM TakKe YUMTHIBAIOTCS TpeOOBaHWUA K
TUTAHUPYEMBIM JIAUHOCTHBIM, METANMPEIMETHRIM W TPEAMETHBIM PE3yJbTaTaMm
oOyueHnss B (OPMHPOBAHWHM OCHOBHBIX BHIOB  y4eOHO-TIO3HABATEIIBHON
JNEATCIIbHOCTH/YUSOHBIX JACHCTBHM O00YyYalomMXCs IO OCBOCHHIO COJCPIKaHHS
OMOJIOTUUECKOTO 00pa30BaHUs.

B nporpamme mo Guonorum (10—11 xmaccel, 6a30BbIii yPOBEHB) peaNn30BaH
MPUHIAT TIPEEMCTBCHHOCTH B HM3YUCHWUW Owojoruu, Ojaromaps dyemMy B Hel
MPOCMATPUBACTCA HANPABJICHHOCTh HAa PA3BUTHC 3HAHWW, CBS3aHHBIX C
dhopMupoBaHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUA, IIEHHOCTHBIX
OpPUEHTAITUH JIMIHOCTH, SKOJOTHICCKOTO MBITIUICHHS, TIPEJCTABICHHUHN O 3JOPOBOM
o0pa3ze KM3HU U OCPEKHbIM OTHOIICHUEM K OKpYKalolel NPUPOIHON cpene.
[ToaToMy Hapsamy ¢ u3ydeHHeM OOIEeOHOIOTMUECKIUX TEOPUH, a TaKXKe 3HAHUH O
CTPOSHUH >KUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONTHX B
HUX TPOIECCOB B TIPOTpPaMMe MO OWOJIOTHH YACICHO BHUMAHHUE WCTOIb30BAHHIO
MOJTYYCHHBIX 3HAHWH B TTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIIATHBIX 32/1a4, B
TOM 4HCIIe: MPOQUIAKTHKH HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TeHETHUECKOTO KOHCYJIbTHPOBAHHUS, 000CHOBaHMS AKOJIOTHUYECCKH
1e71ecCo00pa3HOr0 TOBEACHUA B OKPYXKAIOIMIEH NPUPOMHON cpene, aHaim3a
BJIUSTHUSA XO3SHCTBCHHOW ACATEIHHOCTH UEJIOBEKA HA COCTOSHHUC TPHPOIHBIX H
HUCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHWE BHUMAHWA K TIPUKJIAAHON HAMTPABJICHHOCTH
yueOHOro mpeamera «bHoJIorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO OO0eCIeUeHUA



YCIIOBHM JUTSL PEIICHUS OTHOW W3 aKTyaJbHBIX 33/1a4 MIKOJFHOTO OHOJIOTHYECKOTO
oOpa3oBaHusa, KoTOopas mpeanonaraeT (QopmupoBanue y  0OOydarOmuxcs
CIIOCOOHOCTH QMaNTHPOBAThCA K WM3MCHCHHSIM JUHAMHUYHO Pa3BHBAIOMIETOCS
COBPEMEHHOT'O MHPA.

buonorns wa ypoBHe cpemHero o0miero o0pa3oBaHHS 3aHAMACT BAXKHOE
Mecto. OHa oOecmeunBaeT (POPMHUPOBAHUE Yy OOYUAIOIIUXCS IMPEACTABICHHH O
HAyYHOW KapTWHE MHUpaA, pacumpseT U o0oOMaeT 3HAHWUA O JKUBOW TpHpoAe, e
OTJUYUTEIIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHMW3AIlMHd W HBOJIIOIUH, CO3AET
YCIIOBHS  JUIA. TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (HOPMHPOBAHUS
(byHKIIMOHABHOM T'PAMOTHOCTH, HABBIKOB 3M0POBOTO W Oe3omacHoro oOpasa
KHU3HU, YKOJIOTHUECKOTO MBITIJICHUS, IIEHHOCTHOTO OTHOIICHHUS K YKHBOU MIPUPOIC
1 YEITOBEKY.

Bonbmioe 3HaueHWe OMOIOTHS UMEET TAKXKE TS PEIICHUS BOCITUTATECIILHBIX H
pPa3BUBAIOIIMX  3aJad  CpeAHero  o0imiero  o0pa3oBaHUA,  COLMANIM3AIUU
oOyuarommxcsa. M3ydenne Ouosornm obOecneunBaeT yCIOBHS Ui (OPMUPOBAHUS
WHTEJUICKTYAJTbHBIX, KOMMYHHKAITMOHHBIX W  HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUUECKOW KYJIBTYPhI, CIIOCOOCTBYET HMHTETPAMK OWOJIOTHUYECKUX 3HAHWH C
MPEICTABIICHAAMH W3 IPYTHUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PU3WKH, XUMUH
u reorpadun. HasBaHHBIC TOIOXKEHHS O MPEIHA3HAYCHUW YUYSOHOTO IIPEaMeTa
«buoyorus» COCTaBWIIM OCHOBY I ONPEACICHUS TMOAXOJAOB K OTOOpYy W
CTPYKTYPHPOBAHHIO €TI0 COACPKAHWA, TMPEACTABJICHHOTO B IMPOrpaMMe TI0
OMOJIOTHH.

Ot0op coxaepkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIICCTBJIEH C TO3WIHANH KYyJbTYpPOCOOOPA3HOTO TOMAXO0Ja, B COOTBETCTBHH C
KOTOPHIM O0yYaromuecs OJKHB OCBOWTH 3HAHWS W YMEHUSA, 3HAYUMBIC IS
dopMmupoBanusa OOIEH KyJIbTYpBI, OMPEACIAIONIAE aJCKBATHOE TIOBEICHUE
YeJI0BeKa B OKPY KaIOIeH MPUPOJHON cpejae, BOCTPpeOOBAaHHBIE B MOBCEIHEBHOM
JKU3HU M TPAKTHUYECKOH AesATeNbHOCTH. Ocoboe MECTO B ATON CHCTEME 3HAHWH
3aHUMAFOT JIEMEHTHI COJIEPIKAHMS, KOTOPHIE CITy>KaT OCHOBOH 111 (POPMUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa H
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyYMaHHW3aIMu
OMOJIOTUUECKOTO 00pa30BaHMUS.

CtpykTypupoBaHHe CcOJAepKaHUs YyueOHOTO Marepuaja B MOpOorpaMMme o
OMOJIOTHH  OCYIIECTBJCHO C YYETOM TPUOPUTETHOTO 3HAUCHHUS 3HAHWH 00
OTJUYHUTEIIBHBIX OCOOCHHOCTSX JKWBOW MPHUPOABI, O €€ YPOBHEBOUW OpraHv3aiiii
HBOITIOIMH. B COOTBETCTBHM C 3THM B CTPYKType yueOHOTO TipeaMeTra «broaorus
BBIICJICHBI CIICYIONINE COAepKaTenbHbie TuHUH: «buomorus kak Hayka. MeTobl
HAay4YHOTO To3HaHWM», «KieTka kak Owosormdeckas cuctemay, « Opranm3m Kak



ounojiornueckasa cucremay, «CucreMa WU MHOTooOpa3ue OpPraHUuuECKOrO MUpPay,
«OBOMIOLMSA KUBOU MIPUPOB», « IKOCUCTEMbI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

Ilenp wm3yuenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBIIaJIcHAE  OOYydYalOMMUMHUCS  3HAHWSAMHU O  CTPYKTYPHO-(PYHKITMOHATEHOMN
OpraHu3allii KUBBIX CHCTEM PA3HOrO paHra W MPUOOpPETEeHUE YMEHUI
UCIOIb30BaTh 3T 3HAHUS JUISl TPAMOTHBIX JICHCTBUH B OTHOILICHUM OOBEKTOB
YKUBOUW MIPUPOJIbI U PEIIEHUA PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTrxkeHue 1ein u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a7a4;

OCBOCHUE OOYUYaIOIIUMHUCS CUCTEMbI 3HAHUW O OHOJIOTHYECKUX TEOPHUSX,
YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPAaBWIIAX, CIYKAIIUX OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KApTWHE MHpaA, O
METOJaX HAYYHOr'0 MO3HAHMS, CTPOCHUHM, MHOTOO0Pa3uh U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHS OpPraHW3alluH, BBIJAIOIIUXCSA OTKPHITHUAX U COBPEMEHHbBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dhopMupoBanre y 0OOydalOMMXCsA TO3HABATEIIBHBIX, HWHTC/UICKTYAJIbHBIX H
TBOPYECKUX CMOCOOHOCTEH B MPOIIECCE aHaju3a JAHHBIX O MyTAX Pa3BUTUA B
OMOJIOTMM HAyUYHbIX B3IJIANOB, WJICH M MOAXOJOB K M3YUCHHIO KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHu3alluu;

CTAaHOBJICHWE Yy OOydYaOmmxcs OOmeH KyJabTypbl, (YHKIHOHATHHOM
IPAMOTHOCTH, PA3BUTUE YMEHUN OOBICHATH U OLICHUBATH SIBJICHUSA OKPYKAIOIIETO
MHpaA JKABOW MPUPOABl HA OCHOBAHWUU 3HAHUN W ONbITA, MOJYUYCHHBIX TMPHU
W3y4YeHUN OMOJIOTHH,

dopMupoBanne y OOydYalOmMWUXCAd YMEHHWH WUTIOCTPUPOBATh 3HAUCHHE
OMOJIOTUUECKUX 3HAHUN B TMPAKTUUECKOW JEATCIbHOCTH 4YEJIOBEKA, Pa3BUTHH
COBPEMEHHbBIX MEJUIIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCMUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHUSA K HEH, COOIMIOICHUS STHUECKUX
HOPM TIPU NPOBEACHUN OMOJIOTMUYECKUX UCCIICIOBAHMIMA;

OCO3HAHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM IS TOBBIIICHUS YPOBHSA
AKOJIOTHYECKOMN KYJIBTYPHI, 111 (POPMUPOBAHUSA HAYUYHOTO MUPOBO33PEHMUS,

MPUMEHECHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEHEBHON KM3HU JI4
OLCHKH TTOCIIEACTBUUA CBOEH AEATEIIBHOCTH 10 OTHOLIEHUIO K OKPY KAIOLIEN CpeeE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE W COOMOACHHWE Mep MPOPUIAKTHKH
3a005eBaHMi.

B cucreme cpennero oOmiero oOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YypOBHE, SABJISAETCS 00A3aTEIbHBIM yUE€OHBIM MPEIAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHON 00s1acTu « ECTeCTBEHHO-HAYUHbIE MPEAMETHI.



JIns u3ydenusa OnMoioruu Ha 0a30BOM YPOBHE CPEIHEro OO0Iero o0pa3oBaHus
orBoautca 68 gyacos: B 10 kmacce — 34 yaca (1 gac B Hememo), B 11 kmacce — 34
yaca (1 gac B Hememo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC

Tema 1. buosorus kKak Hayka.

buonorus kak Hayka. CBsizb OHOJIOTHM C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
JIPYTHMH €CTECTBCHHBIMU Haykamu, dumocodueit, STUKOM, ICTETUKON W MPaBOM.
Pons Owmonoruun B (opMupoBaHMM COBPEMEHHOW HAy4YHOHW KapTHHBI MHpA.
Cuctema OMOJIOTHYECKUX HAYK.

Metoapl MO3HAHMS KUBOH MTPUPOB! (HAOIIOAECHUE, SKCTICPUMEHT, ONTUCAHUE,
U3MEpeHHe, Kiaccu(uKamms, MOACTUPOBAHKUE, CTaTHCTHUECKas o00paboTka
JAHHBIX ).

JdeMoHCcTpanum:

[Toptpersr: Y. [lapeun, ['. Mennens, H. K. Konbios, /[x. Yorcon u ©. Kpuk.

Tabnuiibl U cxeMbl: «MeToAbl MO3HAHUSA KUBOU MPUPOIBIY.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

[Tpaktueckas padora Ne 1. «Mcmonb3oBaHue pa3IUUHBIX METOJIOB MPH
HM3yUYCHUH OUOJOTHUECKHUX OOBEKTOBY.

Tema 2. /KuBble cCCTEMbI U UX OPraHU3aLUsL.

Kusbie cuctembl (OMOCUCTEMBI) KaK TIpeaAMET u3yueHusa ononorun. OTanune
YKUBBIX CUCTEM OT HEOPTraHUUECKON MPUPOIbI.

CaoiicTBa OMOCHCTEM M UX pazHOOOpa3ne. Y POBHHM OPraHU3aii OMOCUCTEM
MOJIEKYJIAIDHBIA, KJIIETOYHBIM, TKAHCBBIW, OPraHU3MEHHBINA, MOMYJISIIIUOHHO-
BUJIOBOH, SIKOCUCTEMHBIN (OMOT€OIEHOTHYECKHH ), GrochepHBIH.

JdeMoHCcTpanum:

Tabnuibl 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3alluu
YKABOM MPUPOIBIY.

O06opynoBanue: moaeab Mojiekybl JJHK.

Tema 3. Xumnueckuii coCTaB U CTPOEHHE KJIETKH.

XUMHWUYECKANA COCTaB KJIETKH. XHWMHUECKHUE 3JIEMEHThI. MaKpPOAJIEMEHTHI,
MHUKPO3JIEMeHThl. Bo/ia 1 MUHEPAJIbHBIC BEIIECTBA.

OyHKUMM BOABL M MUHEpPAJIbHBIX BellecTB B KieTke. [loanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OCIKOB. AMUHOKUCIOTHI — MOHOMEPHI OCJIKOB.
Hezamenunmbie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYPBl ~OCIIKOBOM MOJICKYJIBI (TIEpBWYHASA, BTOPWYHAS, TPETHUYHAS W
YETBEPTUUHAS CTPYKTypa). XWMHUYECKHE CBOWCTBA OenkoB. buomormueckue
(dbyHKIIMN OEKOB.



®depMenTsl — Owmojormdeckne kKaraiausaropbl. CrtpoeHue (¢epMeHTa:
aKTUBHBIA TEHTp, cyOcTparHas crenuduaaoctb. KodepmenTtsl. Buramunsl.
Otmans pepMEeHTOB OT HEOPTAHUUYECKUX KaTaJI3aTOPOB.

YrrmeBoasl:  MoOHOcaxapwabl  (TIOKO3a, pubo3a W Je30KcHpr003a),
aucaxapuabsl  (caxaposa, JakTo3a) W MonmMcaxapuabsl  (Kpaxmall, TJIMKOTEH,
IEJUTI0II03a). bronornueckne PyHKIMH yrIIeBOIOB.

Jlumuael:  Tpurmunepuabl, GochOoTUNUaL, cTepouasl. [ mapoduiabHO-
ruapodoOHbIe  cBOMcTBA. buonorumueckne GyHKimH JaunuaoB.  CpaBHEHHE
YIJIEBOJIOB, OCJIKOB U JIMMHUAOB KaK UCTOUHUKOB SHEPTHUU.

Hyknennoseie xumcnotel: JHK w PHK. Hykneotmmer — wMoHOMEpPHI
HyKIeMHOBBIX KHCITIOT. Ctpoenne u ¢pynakmum J[THK. Ctpoenne n ¢pynkmmu PHK.
Buasr PHK. AT®: ctpoenne u hyHKIHH.

[{utonorus — Hayka o kieTke. Kietounas Teopust — npuMep B3auMOACHCTBHS
ueit 1 (GakToB B HAYYHOM MO3HAHWA. METOIbI N3YUCHUS KICTKH.

Knerka kak uenmoctHas xuBag cucrema. OOHME MOPHU3HAKK KIIETOK:
3aMKHyTas HapykHas MmemOpana, mosiekysibl JIHK kak reHetnueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tunel KIETOK: SyKapuoTHUecKas | mnpokapuoTuueckas. (OcoOeHHOCTH
CTPOCHMS TpokapuoTuueckol kietku. Kiierounas crenka Oakrepuii. CTpoeHue
SYKApUOTHYECKOW KIETKH. (OCHOBHBIE OTJIMUYMS PACTUTEIBHOHN, >XUBOTHOM H
IpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAs CTCHKA, TJIMKOKAJIUKC, UX
¢bynaknmn. [Tna3zmarnueckas memOpana, €€ cBoiicTBa U pyHknwn. luTomiazma u eé
opraHouasl. OgHomeMmOpaHHbie opraHouasl kietku: JIIC, anmmapat I oibmxw,
au3ocoMbl. [lonyaBTOHOMHBIE OpPraHOUIbl KJIETKH: MUTOXOHAPWHM, TUTACTHBI.
[Tpoucxoxaenre MUTOXOHJApuUH W mactuld. Buabl minactun. HememOpaHHbie
OpPraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPHUOJU, PECHUUKH,
KryTUKU. OYHKIIMK OPraHOWI0B KJIETKU. BrimroueHus.

Anpo — perynsaropHeiil LieHTp kieTku. CTpoeHue snpa: saepHas 000J0uKa,
KapuOoIJIa3Ma, XpOMATHH, SAPBIIITKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KJIETKE.

JdeMoHCcTpamum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®panxknun, K. M. bap.

Huarpammel:  «PacnpenesieHne XUMHUECKUX 3JIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B KUBOW MPUPOAELY.

Tabmuubsl u cxembl: «llepuoamyeckas TabaMIA XUMHUUYECKUX 3JIEMEHTOBY,
«CTpoeHue MONEeKyIbl Bob», «bnocunTes 6enka», « CTpOCHUE MOJIEKYJIbI OEKay,
«Ctpoenune dpepmenta», «Hyknenrossie kuciaotel. J[HK», «CTtpoeHne MOIEKYITBI



AT®y», «CtpoeHue 3yKapuoTHUECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHUY,
«CTpoeHuEe pacTUTENbHOU KIETKH», «CTPOEHUE MPOKAPUOTHUYECKONW KIIETKWY,
«CTpoeHueE sApa KIETKNY, « YTIEBOAbY, «JIumuaby.

OOopynoBaHHe: CBETOBOH MHUKPOCKOMN, OOOpYyJAOBaHUE [JIsi MPOBEIACHUA
HAOIIO/ICHUM, W3MEPEHUM, HSKCIICPUMEHTOB, MUKpPONpenapaThl PAaCTUTENIbHBIX,
KUBOTHBIX ¥ OAKTEPHUATBHBIX KIIETOK.

JlaGopaTopHble 1 NpaKTUYeCKHE PabdOThHI:

JlabopatopHas padora Ne 1. «M3yueHwe KaTaaIUTUUECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUJIA3bl WITH KaTanasbl)y.

JlabopatopHas pabGora Ne 2. «M3ydeHue CTpPOCHHSA KICTOK PACTECHUH,
KUBOTHBIX M OaKTEPHil TOJ MHUKPOCKONIOM Ha TOTOBBIX MHUKpOTpENapaTax W WX
OMUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WM METa00aM3M. ACCUMIIIALUSA (TTACTHUYECKANH OOMEH) U
JUCCUMUJIATINS  (SHEPTreTHYeCKnid OOMEH) — JBE CTOPOHBI €IMHOTO TIpoIecca
Metabonu3ma. Pojib 3aKOHOB COXpAHEHUS BEIIECTB W SHEPrMU B TMOHUMAHUU
MeTadonum3ma.

Tunsr oOMena BemecTs: aBTOTpOodHBIN 1 reTepoTpodubii. Ponbs dhepmenTon
B 0OMEHE BEIIECTB U MPEBPAICHUN SHEPTUHU B KIIETKE.

®orocunTe3. CmeroBas u TemHOBas ¢asbl  ¢doTocuHTe3a. Peaknum
dborocunTe3a. DPpdekTuBHOCT HOoTOCHHTE3a. 3HAUCHHE (DOTOCHMHTE3A IS KU3HH
Ha 3emie. Biausaue ycmosuid cpeasl Ha GOTOCHHTE3 W CHIOCOOBI TOBBITIICHUS €r0
MPOYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emJie.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHue BeEIEeCTB, BbIJCICHUE H
AKKyMYJIHDOBAHUE SHEPrUM B KIETKE. OTambl SHEPreTUUECKOro OOMEHa.
I'mukonu3s. bpoxkenue U ero Buabl. KHUCIOPOIHOE OKHUCICHHUE, WU KJIETOUHOE
JIbIXaHUE. OKHUCIUTENBHOE dbochopunupopanue. D¢ deKTUBHOCTH
SHEPreTUUECKOro oOMeHa.

Peakrmuu  wmarpuunoro cuHTe3a. [eHermueckas wHbpopmamms u JHK.
Peanmuzanms renetuueckoit mHpOpManuyu B KIETKE. | €HETWUECKHH KOJ W €ro
cBoiicTBa. Tpanckpunius — matpuunbii cuHTe3 PHK. Tpancasauus — OMOCHHTES
Ooenka. Otanbl TpaHcnsauuu. KoaupoBanue aMmuHOkucaoT. Ponb pubocoMm B
onocuHTe3€e Oenka.

Hexknerounsie dopmbl xxnu3uu — BUpychl. ctopust oTkpsitust Bupycos (/1. K.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMST MW KU3HCHHOTO I[IMKJIA BHUPYCOB.
bakrepnodarn. bomesnm pacTeHwid, JKUBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BUU) — Bozbyaurens CITN/la.



OOpatHas  TpaHCKpHWIIIAA, peBepraza W uwHTerpaza.  lIpodwmnakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BAHUM.

JdeMoHCcTpanum:

IToptpersi: H. K. Konsnos, JI. . Banosckuii, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunbl nuTanuay, «Metabomusm», «MHUTOXOHAPHUSY,
«OHepretnueckuii oOMen», «Xnopomnacty, «Dotocuntesy, «Ctpoenne JTHK»,
«Ctpoenue u GyHKIHOHHPOBAaHHE reHay, «CuHTe3 Oelkay, «I eHeTHUeCKUH KOy,
«Bupycor», «bakrepuodarn», «Ctpoenne m xusHeHHbIH 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Pemmkanums JTHK».

OOopynoBanue: moaenu-anmavkanuu «Y asoenne JIHK u Tpanckpumimsy,
«buocunTes 6enka», «CTpoeHUE KIETKNY, MoJielb cTpykTypsl JJHK.

Tema S. PazMHoKeHne 1 HHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounsréi 1wk, WiW KW3HEHHBIM MK KieTkn. MHTepdaza u MHUTO3.
[Tponeccrl, mpotekatomue B wHTepdaze. Perumkamus — peakimmst MaTpUIHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBIM HAO0Op — KapUOTHIL.
JluniouHbId W TAJIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMAaTHJBIL.
[{utonorudyeckue OCHOBbI PA3MHOKEHHS W WHIAMBUIYAJIBHOTO  Pa3BUTHSA
OpPraHU3MOB.

Hlenenue kietkn — muto3. Ctagun muto3a. [Ipoiiecchl, NpoucxoAsme Ha
Pa3HBIX CTAUAX MUTO3a. BUOJOrHYecKuii CMBIC MUTO3A.

[Tporpammupyemas rudesb KJIETKH — arnonTo3.

dopMbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe U noJjioBoe. Buasl Gecmnosioro
Pa3MHOXKECHUS: JICJICHUE HAJBOE, IMOUYKOBAHME OJIHO- W MHOTOKJIETOUHBIX,
CropooOpa30oBaHKE, BETETATUBHOE Pa3MHOXKEHUE. MICKyCCTBEHHOE KJIIOHUPOBAHME
OPraHU3MOB, €r0 3HAYEHUE JIJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMUKA OT OECIONIOrO.

Meiio3. Craaum meiiosa. IIporecchl, mpoucxoAdiide Ha CTaausSx Meioasa.
[losenenne xpomocom B wMmero3e. KpoccuHrosep. buonormueckuii cmbIiCT U
3HAYECHUE MEN03a.

'ametorenes — mnporecc 00pa3oBaHUsS TMOJOBBIX KIETOK VY JKUBOTHBIX.
ITonoBbie kee3bl: CEMEHHUKM U AMYHUKH. OOpa3oBaHWE W Pa3BUTHE ITTOJIOBBIX
KIIETOK — TaMeT (CIepMaro30ui, SHIEKIETKA) — CIEPMATOTeHE3 W OBOTECHES.
OcoOeHHOCTH CTPOEHUS SAUIECKIETOK M cnepMaTo30uaoB. OIUIOA0TBOPEHUE.
[TapTenorenes.

WnnuBunyanpHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMmOpuorene3). DTarbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKABOTHBIX:
npoOiieHue, racTpynsius, opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPHOHAIBHOTO PA3BHUTHA. TPsAMOE, HempaMmoe (imuuHouHOe). Brmsnaue



Cpenbl Ha Pa3BUTHE OPTaHW3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u passutue pacreHuit. OHTOr€HE3 IBETKOBOTO PACTCHUS. CTPOCHHE
CEMEHHU, CTaJANM PA3BUTHS.

JdeMoHCcTpamum:

Tabmuist 1 cxeMbl: «DOpMbI Pa3MHOKECHHS OPraHuU3MoBY, «J[BoiHOE
OMJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BeretaTuBHOE Pa3MHOKECHHE
pactenuity, «J/lenenue kietku Oaktepui», «CTPOEHUE TMOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwsiéi nmukim», «Pemmukanms JHK», «Mwutosy,
«Metiosy, «IIpsamoe u HempsAMoe pa3BUTHEY, «I aMeTOreHes3 y MIECKONUTAIIUX U
yenoBekay, «OCHOBHbBIE CTA/IMU OHTOTCHE3AY.

OGopynoBaHue: MHUKPOCKOTI, MUKPOIpENnapaThl «CriepMaTo30uibl
MJIEKOTIUTAIOLIEroy, «SIHIeKneTka Miekonuratomero», «KapmoknHnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJENb-aniyiukanua «JleneHue KIEeTKh», MOJENb
JIHK, moens metadazHOM XPOMOCOMEI.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

Jlabopatopnas pabdora Ne 3. «HaGmiomenume MuTO3a B KIETKAX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnas pabora Ne 4. «3yueHue CTpOeHHSA MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIPENaparaxy.

Tema 6. HacieACTBEHHOCTh U H3MEHYHBOCTH OPraHHU3MOB.

[IpeameT v 3anaun reHeTUKA. MIcTopua pa3BuTHA TeHETUKHU. Ponb uTonorun
U SMOpHOJIOTUM B CTAHOBJICHUM TEeHETHMKHU. Bkian poccuiickux v 3apyOeiKHbIX
YUEHBIX B Pa3BUTHE TEHETHKU. MeTOapl TEeHETHKH (THOPHUIOIOTHUYCCKUH,
IUTOTEHETUYECKAN, MOJICKYJIAPHO-TeHeTHUECKH). (OCHOBHBIE TEHETHUCCKHE
noHATUA. [ 'eHeTHUeCcKash CUMBOJIMKA, UCTIOIb3yEMas B CXEMaX CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJICIOBAHMS MPU3HAKOB, YCTaHOBJICHHBIE [. MeHaenem.
MoOHOruOpUIHOE CKpEIIMBAHUE. 3aKOH €IuHO-00pa3usi THUOPUIIOB TMEPBOTO
nokoneHusa. [lpaBuiao JOMUHUpOBAHWA. 3aKOH PACILICIJICHUS TPU3HAKOB.
I'mnotesa uynctoThl TaMeT. [101HOE M HEMOTHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpelllMBaHME. 3aKOH  HE3aBUCHMOTO  HAcCJeO0BaHMS
npu3HaKkoB.  llUTOreHeTHMUECKWE  OCHOBBI  JUTHOPUAHOTO  CKPELIMBAHMS.
AHanu3upyolee ckpenmpanne. Mcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS
JUISl ONPEICSICHHS TEHOTUMA 0CO0u.

CueruieHHOe  HaciienoBaHue mnpu3HakoB. Pabora T. Moprana o
CLEIJIECHHOMY HACJE0BAaHUIO TeHOB. HapyllieHue cluernieHusa reHoB B pe3ysibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAs TEOPUS HACIEICTBCHHOCTH. [ € HETUUECKUE KaPTHI.



I'enerrka mona. XpOMOCOMHOE OMpEAEICHUE Moyia. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOrameTHsle W reTeporaMeTHeie OpraHusmbl. HacrmenoBanue
MMPU3HAKOB, CLEIMJIEHHBIX C MOJIOM.

HN3meHnunBOCTh. BBl N3MEHUMBOCTY: HEHACIICACTBCHHAS U HACICICTBEHHAS.
Pomp  cpempl B HEHACIENACTBEHHOM  M3MEHYMBOCTH.  XapPaKTEPUCTHKA
MOAU(UKAIMMOHHON M3MEHUMBOCTH. BapuanvoHHbIHM P ¥ BapualiioOHHAs KPUBAs.
Hopma peaknmm npusHaka. KonuuecTBEHHBIE M KAUYECTBEHHBIC MPU3HAKU M WX
HOpMa peakimu. CBoMcTBAa MOAU(DIHKAITMOHHON N3MEHUYHBOCTH.

HacnenctBenHas, WiM TEeHOTUIHMYECKAs, W3MEHUMBOCTh. KoMOMHATHBHAA
W3MEHUYMBOCTh. Melo3 W MoJIoBOM mpolecc — OCHOBA KOMOMHATUBHOM
W3MEHUMBOCTH. MyTarimonHas n3MeHunBOCTh. Kimaccndukaris MyTaiuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. HacToTa ¥ mpuunHbl MyTaiuidi. MyTtareaasie (hakTophI.
3aKOH TOMOJIOTMUECKUX PSAJOB B HACAEACTBeHHOM n3aMeHunBoct H. M. BaBunosa.

BuesanepHasd HacneCTBEHHOCTh U NU3MEHYHUBOCTD.

I'enetnka uyenoBeka. Kapuormn uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKA: TCHCAIOTHUCCKUM, OJTM3HEIIOBBIN, IINTOTCHETHYCCKUM, OMOXUMUUCCKUH,
MOJIEKYJIIPHO-TCHETUUECKHAMN. CoBpeMeHHOE ONPEAECITICHUE TE€HOTHIA!
MOJTHOT€HOMHOE CEKBCHUPOBAHHUE, T€HOTUNUPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[II1P-anamm3a. HacmeacTtBeHnbsie 3a00JICBaHUSA UCIOBEKA: TCHHBIC OOJIC3HH,
0OJIE3HU C HACJEJACTBEHHOW MPEAPACOI0KEHHOCTHIO, XPOMOCOMHBIE OOJIE3HMU.
Comaruueckue M reHepaTtuBHbie MyTaluu. CTBoJIOBbIe KiETKH. [IpuHIUTIBI
310pOBOTO 00pa3a >KU3HM, AUATHOCTHKH, MTPOPUIAKTHKA U JICUSHUS TCHETHIECKUX
0osie3Hell. MeauKo-reHeTUUEeCKOE KOHCYJIbTUPOBAHME. 3HAUEHUE METUIIMHCKOMN
T€HETUKU B IPEAOTBPAILCHUH U JICUCHU U T€HETUYECKUX 3a00JIEBaHM I YEJIOBEKA.

JdeMoHCcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. Bapuos.

Tabnmumer ©W = CXEMBI: «MoHOTHOpHAHOE  CKpEIUBAaHUE H  €ro
LIUTOrCHETUYECKAS OCHOBA», «3aKOH PACIICIJICHUS W €ro IUTOTCHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  ramer»,  «/lurubpuaHoe  CKpEIIUBAHUEY,
«lluTosiornyeckne  OCHOBbI ~ JUTUOPUAHOTO  cKpemuBanusy,  «Meito3y,
«B3auMomeincTBuE AIETBHBIX TE€HOBY», «l'€HEeTHUEeCKHEe KapThl PACTCHHIA,
JKUBOTHBIX W Y€OBEKa», «l'€HeTHKa mojia», «3aKOHOMEPHOCTH HACJICIOBAHMS,
CIEIUICHHOTO C TmojioMm», «KapuoTumbl dYenoBeka W KHBOTHBIX», «Buasl
U3MEHUUBOCTHY, «MomudpukanrnonHas W3MEHUHBOCTH», «Hacnenosanme pesyc-
(haktopay, «I'eneTrka rpymnm KpoBmu», «MyTarimoHHAs U3MEHUYHUBOCTHY.

OOGopynoBanue: MoJeau-anmiukauuu «MOHOTHOPUIHOE CKPELIMBAHUEY,
«Henonnoe npomunupoBaHuey», «JurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOMY», MHKPOCKOI W MHKpomnpenapar «J/lpo3odwmma» (HOopMa, MyTaruu
(hopMBI KPBUTEEB M OKPACKH TeJia), repbapuii «I opox moceBHONY.

JlaGopaTopHble 1 NpaKTUYECKHE PAa0OThI:

JlaGoparophnas pabota No 5. «M3yueHue pe3yabTaTOB MOHOTMOPUAHOTO H
TUTHOPUIHOTO CKPEIIUBAHMS Y APO30(HITBI Ha TOTOBBIX MHKPOTIPENapaTaxy.

JlaGoparopnas pabdora Ne 6. «M3yuenue MmoandpuKanmOHHOW H3MECHUNBOCTH,
MOCTPOEHUE BAPUALMOHHOTO PAAA U BAPUALMOHHON KPUBOWY.

Jlabopatopnast pabora Ne 7. « AHanu3 MyTanuid y npo30¢uiibl Ha TOTOBBIX
MHUKpPOTIpEnapaTaxy.

IIpaktnueckas pabora Ne 2. «CocTaBlieHHME W aHaJu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHIL

Cenekiua Kak HayKa W TPOLECC. 3apOXK/JICHUE CEJICKIUU U JOMECTUKAIUA.
Yuenne H. WM. BaBunoBa o0 1eHTpax TMPOUCXOXKIACHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIACHUA AOMAITHUX XKUBOTHBIX. CopT,
MOpoJia, ITAMM.

CoBpeMeHHbIE METOIbI CeNEKIUU. MaccoBbIi U UHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM PAcTeHUH W KUBOTHBIX. OlEHKA 5KcTepbepa. BIM3KOpOJACTBEHHOE
CKpelBaHue — WHOpuAWHr. Yucras nuHus. CKpelMBAHWE YWCTHIX JIMHUH.
I'ereposuc, unm rubpuaHas cuwia. HepoACTBEHHOE CKpEIIMBAHUE — ayTOPUAMHT.
Otrnanénnasa rubpuamzanuss u €€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 H
MOJIYYEHUE TOJIUIUIOUIOB. J[OCTHIKEHHS CEJICKIMU PACTCHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus kak OTpacib MPOU3BOACTBA. | €HHAA WHXKEHEpHUs. OTarbl
coznanus pexomOuHantHOW JIHK wu TpaHcrennbix opranusmoB. KiietouHas
nHKeHepua. KneTtounsie KyJabTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTECHHM.
KnonupoBanue BbICOKOMPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojiornyecknue W dtudyeckue  npobnembi. MO -  reHeTHYecKHu
MOAUDUITIPOBAHHBIC OPTAHU3MBI.
JleMoHCTpamu:

[Toptpers: H. . Basunos, Y. B. Muuypun, ['. 1. Kapneuenko, M. @.
HBaHoB.

Tabnuisl ¥ cxembl: kKapta «lleHTphl MPOUCXOKICHHUS M MHOT000pa3ud
KYJbTYPHBIX pacTenuity, «[lopoabl ToOMalHUX KUBOTHBIXY», «COpTa KyJIbTYPHBIX
pactenui», «OTnanénnas rudpuanzanusy», «Pabotsl akagemuka M. ®@. HBanoBay,
«Jlomummonaus», «OObeKThl OHOTEXHOJNOTHUNY», «KIleTOuHblE KyJbTYpPHl U
KJIOHUpOBaHuey, « KOHCTPpyUPOBAHKE U MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHre: MYJISKH TUIOAOB M KOPHETIONOB AUKUX (POPM 1 KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

Okckypcusa «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMH PacTeHUH W
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMECHHYIO dbepmy,
COPTOMCIBITATENIBHBIN  YUacTOK, B TEIUIMYHOE XO3AMCTBO, J1abOpaTOpHIO
arpOYHHUBEPCUTETA WJIM HAYTHOTO TICHTPA)».



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110
BUOJIOTUM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COQO, ycraHaBauBarOTCs TpPeOOBaHUA K pe3yJibTaTam
OCBOCHMS  OOYyYalIIMMHCA TIporpaMM  cpeaHero  oOmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METATIPEIMETHBIM ¥ TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType JHYHOCTHBIX PE3YJILTATOB OCBOCHUS mNpeameta «buomorus»
BBIJICTICHBI CJICYIOIINE COCTABJIAIONINE. OCO3HAHUE OOYYaAIOIMIUMHUCS POCCUHCKOMN
IrPa’kIaHCKON UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
W CaMOONpPEICICHUIO, HaIMYWe MOTHBAlMM K  OOYy4YeHHMIO  OHOJIOTHH,
1IeJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHWH JHWYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAWILIMK Pa3BUTHA OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh U CHOCOOHOCTH OOYUarOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH
JEATETBHOCTA [IEHHOCTHO-CMBICJIOBBIMHA ~ YCTAHOBKAMH, TPUCYIIIUMH CHCTEME
OMOJIOTHYECKOTO  00pa3oBaHMsA, HaJIMUME HKOJOTMUYECKOrO IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH 1IEJIW U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUA OpeaMeTa «buojgorusa» AOCTHUrarTCs B
€IMHCTBE Y4YeOHOW W BOCHHUTATEIIBHON JCATENIBHOCTH B COOTBETCTBHU C
TPAAUIIHOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU, UCTOPHUYECKUMH M TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMHA B OOIINECTBE MpaBWJIAMH M HOPMaMH
MOBEJACHNWSA M CIOCOOCTBYIOT TIPOIECcaM CaMOIO3HAHMS, CAaMOBOCIHMTAHUS H
CaMOpPa3BUTHA, PA3BUTHUA BHYTPEHHEH TO3WLHMM JIMYHOCTH, IATPUOTHU3MA,
YBAXXCHUA K 3aKOHY M MPABOIMOPAAKY, YEIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aUMHOTO YBaXEHHUs, OEPEKHOTO OTHOIICHWS K KYJIbTYPHOMY HACIASIUIO |
TPpaAULASAM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit denepanuu, npupoac u
OKPYXKAOIIEH Cpeae.

JInuHOCTHBIE PE3YyJIbTaThl OCBOCHHA ydeOHOTOo mpeamera «buomorus»
JTOJHKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJACTBOBATHCS
chopMupoBaHHONW BHYTPEHHEH ITO3WITMEH JWYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpPMEHTALMH, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHHUW, COOTBETCTBYIOIIHNX
TPAJUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA ACATEILHOCTH B MPOLECCE pealu3alii OCHOBHBIX HAMpPaBJICHUNA
BOCIIUTATEIbHON IEATECIbHOCTH, B TOM YHMCJIC B YACTH:

1) rpaskaaHCcKoOro BOCIMTAHUS:

c(hopMHUPOBAHHOCTh IPaXKAaHCKOM MO3UITHHN 00YyJaIOMerocss Kak akTHBHOTO 1

OTBETCTBEHHOTO UJICHA POCCUMCKOTO OOIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB W OOS3aHHOCTEH, YyBaXKEHUE
3aKOHA W MPaBOMOPIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATEIBHOCTH TP CO3JaHUH
y4eOHBIX MPOCKTOB, PEUICHWH Y4YEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJHECHUHU
OMOJIOTUUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACIATh COOCTBEHHYIO TMO3UIMIO MO OTHOIIECHHUIO K
ABJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX ACUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJICH C Pa3HBIMU YOEKICHUAMU, KYJIbTYPHBIMU LIEHHOCTIMU U
COIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHWUYECTBY B MPOLIECCE COBMECTHOIO BBHIMIOJIHEHUA
yueOHBIX, TMO3HABATEJIbHBIX W HCCICAOBATEIbCKUX 33/1a4, YBAXKHUTEJIbHOTO
OTHOILIEHHUS K MHEHHWIO OIIMOHEHTOB TMpPU OOCYXKJICHUM CHOPHBIX BOMPOCOB
OMOJIOTMUECKOTO COJIECPKAHUS

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKON NEATEIbHOCTH,

2) NaTPpUOTUYECKOTr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUMCKON TPaXKJAHCKOM UACHTUYHOCTH,
MaTpuoTHU3Ma, YBAXXKEHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH NEPEN
Ponmnoit, ropmoctu 3a cBOW Kkpail, cBOO PoawHy, CBOMl A3BIK W KYJIBTYPY,
MPOIIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY HACIECANIO U MAMSATHUKAM TIPUPO/IBI,
JNOCTHXEeHUsAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLICHWBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTHM, TMOHWUMAHWUS 3HAUCHHWS OWOJIOTMM B TO3HAHWUM 3aKOHOB
MPUPO/JIbI, B dKU3HU UEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIY)KCHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUE JTYXOBHBIX [IEHHOCTEW POCCUHUCKOTO HAPOJIA,

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECCKOTO TMTOBEICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMIO W TMPUHUMATh OCO3HAHHBIC PEIICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH,

OCO3HAHHKE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUMBOTO OYAYIIETO;

OTBETCTBCHHOE OTHOILICHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAQHHOTO TIPUHATHUA LEHHOCTEHW CEMEHMHOW JKM3HU B COOTBETCTBHM C
TpaauLusMu HapoaoB Poccuuy,

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIHOYAs 3CTETHKY ObITA, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;



MOHUMAHKE SMOIIMOHAIIBHOTO BO3JACHUCTBUS )KMBOM NPUPOIBI U €€ [IEHHOCTH,

TOTOBHOCTh K CAMOBBIPQKCHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAUECTBA TBOPUYECKON JIMUHOCTH,

S) ¢usuuyeckoro BocnutaHusi, GopMUPOBaHHMS KYJbTYPbI 30POBbSI U
AMOIMOHAJIBLHOT0 0JIAr OOy YHsI:

MOHUMaHUE W peaju3alus 340pOBOro W Oe3omacHOro ooOpasa >KU3HHU
(3m0poBOEC  THUTaHWE, COOIONEHWE TUTHCHWYECCKUX TPaBUJI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAA W OTHABIXa, perynsapHas ¢uzmdeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIETCHTHOTO OTHOIIEHUA K
coOCTBEHHOMY (DPU3HUECKOMY M TICHXHUECKOMY 3/T0POBBIO;

MOHUMAHWE I1EHHOCTH TMPAaBUJI HWHIUBUAYAJbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAlIUSIX, YTPOKAKOIINX 3J0POBbIO U KU3HU JIIO JICH;

OCO3HAHWE TIOCTCACTBUI W HENPHATHS BPEAHBIX MPUBHIYCK (yMOTPeOIICHUS
QJTIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

6) TPyA0BOr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYly, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOW JICATEIBHOCTH TEXHOJIOTHYECKON W COLUAIBHOMN
HaIMpPaBJICHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENBHO
BBITIOJIHAThH TAKYIO JEATEIILHOCTD,

WHTEPEC K pa3muuHbIM cdepaM MpodheCCHOHATBHON JCATENHHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymed mnpodeccM H  PEaau30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M €amM000Opa30BaHHUIO Ha
NPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0TH4eCKOro BOCTTUTAHMSI:

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE OTHOILICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HKOJOTHUECKON KyJIbTYpPhl: NPUOOPETEHUE OMbITA
MJIAHUPOBAHUS TIOCTYNMKOB W OLEHKHM WX BO3MOXHBIX TOCJIECACTBUNA IS
OKPYKAIOIIEH CPEIbI,

OCO3HAHUE TI00AJILHOTO XapaKTepa SKOJOrMYECKUX MpoOjieM M MyTeH HuX
pelIeHus,

CIOCOOHOCTh HMCIOJb30BaTh MNPUOOPETAEMbIE MNPHU HU3YUYECHUH OHOJIOTHUU
3HAHUSA M YMEHHUS TPU PELICHUH TPOOJEM, CBSA3AHHBIX C PaAlMOHATBHBIM
MPUPOAOTIONB30BaHNEeM  (COONMIOICHUE  TIPABWJI  TIOBEICHHUS B TPUPOJIE,
HAIMpaBJICHHBIX HA COXPAaHEHWE PABHOBECHUA B HKOCHUCTEMAaX, OXPaHy BUJIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE HEOPUATHE JACWUCTBUK, TPUHOCAIIUX BPEd  OKPYXKAKOIIEH
MPUPOJIHON Ccpefie, YMEHUE MPOTHO3UPOBATh HEOIArONPUATHBIC KOJIOTHYECKUE
MOCTEACTBUA NPEANPUHUMAEMBIX AEHCTBUA U TPEAOTBPAIIATH UX;

HAJIMYKAE PA3BUTOTO 3KOJOTMYECKOTO MBILLICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OnbITa JNEATENbHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOW Y COLMAIBHOM
MMPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON MEATETbHOCTH SKOJIOTHUECKON
HAMPABJIECHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHWPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH M OOIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIbTYP, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOW KYJBTYPBl KakK CpPEICTBA
B3aUMOJACHCTBUA MEXKIY JIFOAbMU U MTO3HAHUS MUPA,

MOHWMaHWe crenmupuKkd OWOJIOTHH KaK HayKH, OCO3HAaHUA €€ pOJd B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHHUS, CO3/IaHWW IIEIOCTHOTO
MPEJCTABICHUS 00 OKPYXXAlOIEeM MHUPE KaK O €AUMHCTBE MPUPOJIbI, YEJIOBEKA U
00lllecTBA, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodsieM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOEeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHUU JUIsi COBPEMEHHON IUBUJIM3AIUU;
o0ecrieueHusi HOBOTO YPOBHA Pa3BUTHSA MEJUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUHA, CMOCOOHBIX  peliaTh  PECYpCHbIE  MPOOJieMbl  Pa3BUTHUA
YEJI0BEYECTBA, MOUCKA MYTEH BHIXOJA U3 IIO0ATBHBIX SKOJOTHUECKUX NPOOJIEM U
obecrieueHUsi NEpexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
HCIIOJIb30BAHUIO TIPUPOJHBIX PEeCypcoB W (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
YKW3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMUECKUX 3HAHUW B  LEJIX
MOBBIIIEHUsA OOIIECH KyJIbTYpbhl, €CTECTBEHHO-HAYUYHOH TPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKITMOHAJIHLHOW TPaAaMOTHOCTH OOydYarommxcs, HopMHpyeMOi
MIPU U3YUYEHUH OUOJIOTUH,

MOHAMAHWUE CYIIHOCTH METOAOB MO3HAHMS, UCMOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIMOJIb30BaTh MOJy4aeMbl€ 3HAHWUS [Ji1 aHaju3a W
OOBSICHEHUA SABJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOJAIIMX B HEM HU3MEHCHUH,
yMEHHE JnejaTh OOOCHOBAaHHBIC 3aKIIIOUEHWS Ha OCHOBE HAY4YHBIX (DAaKTOB H
MMEIOIINXCS JAHHBIX C LEIBIO MOTYYEHUS] JOCTOBEPHBIX BBIBOJIOB,

CIOCOOHOCTh CaMOCTOATENILHO MCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
pelieHrsa npodyieM B peabHbIX JKU3HEHHbBIX CUTYalUAX;

OCO3HAHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATEIRHOCTh MHAWBUYAIBHO U B TPYIIIIE,



FOTOBHOCTh W CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
CaMOOOpa30BaAHUIO, K AKTUBHOMY TMOJIYUCHUIO HOBBIX 3HAHUW 1O OWOJIOTHH B
COOTBETCTBHUHM C )KM3HCHHBIMH MOTPEOHOCTSAMM.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS yueOHOTO mpeamera «buomorus»
BKITIOUAIOT: 3HAUMMble I (DOPMHUPOBAHUS MHUPOBO33PCHUS OOYJAIOIMXCS
MEKIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIICHAYUHBIC MOHSATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpA ® crnenuduKy METOM0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX (BEIIECTBO, PHEPTHS, SBJICHHE, TIPOIECC,
CHUCTeMa, Hay4YHBIM (haKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeOBaHWE,  HAOMOJECHWE,  W3MEPEHWE,  OKCICPUMEHT ®  JAPYTHX),
YHUBEPCAIbHBIC YyUeOHBIE JeHCTBHS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYIISITUBHBIC ), o0eCcrneunBaroIINe dhopMmupoBaHue (hyHKIIHOHATBEHOMT
IPaMOTHOCTH ¥ COIMAIBHOW KOMTMETEHITMH  OOYyJaromuxcs, CIOCOOHOCTh
oOyJaroumxcs MCTIOJIB30BATh OCBOCHHBIE MEXIUCITUTUTHHAPHBIE,

MHPOBO33PEHUYCCKAE 3HAHWS W  yHUBEpPCAJbHBIC yueOHBIC JICHCTBHS B
MO3HABATEILHON U COLMAJIbHOM MPAKTHUKE.

MeranpeaMeTHBIC PE3YNIBTAaThl OCBOCHHS TPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHUA JIOJXKHBI OTPAXkKAaTh:

OBnanenne YHHBEPCAJIbHBIMH y4eOHBIMU MO3HABATEILHBIMH
ACHCTBUSAMU:

1) 6azoBbIe JJoruyecKue AeicTBUS:

CaMOCTOATEILHO  (OPMYNIMPOBATH W aKTyaJIM3UpOBATh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE,

WCIOJIB30BaTh TPH OCBOCHWW 3HAHWW TPUEMBI JIOTHYECKOTO MBITTUICHAS
(aHanmm3a, CHHTE3a, CPaBHEHWA, KiacCupUKaIii, 0000IIeHN ), pACKPHIBATH CMBICIT
OMOTIOTHUECKUX TOHATHH (BBIICIATh MX XAPAKTCPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHAMU);

OTIPENENATh TEIN JEATCILHOCTH, 3ajaBasg MapaMeTpbl W KPUTEPUH WX
JOCTHXKEHUS, COOTHOCHTH PE3YJIbTAThI NCATSILHOCTH C TIOCTABJICHHBIMU TEIISIMU,

WCITOJIB30BATh OMOJIOTHUECKHAE TTOHATHUSA TSl OOBSICHEHUA (PAKTOB W SIBJICHHM
YKABOM MPUPOBIL,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PacCMaTPUBAEMBIX
ABJICHAAX, (DOPMYITMPOBATH BHIBOIBI M 3AKITIOUCHUS,

MPUMEHSITh CXEMHO-MO/ICITHHBIC cpeAacTBa Uil TIPEACTABIICHUSA
CYIIIECTBCHHBIX CBSI3€H W OTHOIICHWH B W3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEUYMI  pa3HOTO  POJa,  BBISBICHHBIX B PAa3IMUHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3padaTrhiBaTh IJIAH PEIICHUS MPOOJIEMbI C YU€TOM aHAIM3a MUMEIOIINXCS
MaTEepUAJIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOBR
LEJISIM, OLICHUBATh PUCKU MOCIEICTBUI AEATEIbHOCTH,

KOOPAWHUPOBATh M  BBIMOJHATH padOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUA,

Pa3BUBATh KPEATUBHOE MBIIILJICHUE MPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATEIbCKUE JeHCTBUS:

BJIQJIETh HABBIKAMU YUEOHO-HUCCIICIOBATEILCKONW U MTPOCKTHON NEATEIbHOCTH,
HaBbIKAMU  pa3pellieHuss npoOjeM, CHOCOOHOCThID W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METOJIOB PEIICHUA MPAKTHUYECKUX 3a7a4, TPUMEHEHUIO
Pa3JIMUHBIX METOJOB MO3HAHHUS,

WCIOIb30BaTh PA3JIMUHBIC BUJIBI JICATCIBHOCTH M0 TMOJYYEHUIO HOBOIO
3HaHUSA, €ro HHTEPNPETALUU, MPEeOOPA30BAHUIO W NPUMEHECHHIO B YUE€OHBIX
CUTyalusAX, B TOM YUCJI€ MPU CO3JAHUU YUCOHBIX U COLUATIbHBIX MPOEKTOB;

(hopMHpOBaTH HAYYHBIH THUT MBINIICHUS, BIAJACTh HAYTYHOW TEPMUHOJIOTHEH,
KJIFOUCBBIMU MTOHATUAMU U METOJIAMU,

CTaBuUTh ® (OpMyIUpPOBaTh COOCTBEHHBIC 3aMa4yl B 00pa30BATEIHLHOM
NEATECIIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISABJISITh TMPUYUHHO-CIIEACTBEHHBIC CBA3M W aKTyaJIM3UPOBATh 3ajaudy,
BBIJIBUTATh TUIMOTE3Y €€ PEIICHMS, HAXOJAWTh ApPryMEHTHl Ui J0KA3aTesIbCTBA
CBOUX YTBEPXKICHUI, 33/1aBaTh NapaMETPhl U KPUTEPUU PEILICHUS,

AHAJIM3UPOBATH TMOJYUYCHHBIE B XOJE PEUICHUA 3aJaud  PE3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHUE B HOBBIX
YCJIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYyallMsM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

OCYILIECTBJIAITh LIEJICHAMPABJICHHBIM MOUCK MEPEHOCAa CPEACTB U CIMOCO0OB
NercTBHS B TPO(ECCHOHAIIBHYIO CPEaY,

yMETh MEPEHOCHTh 3HAHUSA B MO3HABATEJIbHYIO M MPAKTHUUECKYHO 00NacTh
KUZHEACATETbHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTEH;

BBIJIBUTAaTh HOBBIC WMJCH, NPEAJaraTh OPUTHMHAJIbHBIC MOJXO/Abl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4U, JOMYCKAIOIINE ATbTCPHATUBHBIE PEILICHUS.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCH B PA3TUUHBIX UCTOUHUKAX MH(GOPMAIHH (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-MOMYJIAPHOW JUTEpaType, OMOJIOTMUECKUX CJIOBApAX U
CIpaBOYHWKAX, KOMIMBIOTEPHBIX 0azax maHHBIX, B WHTEepHETE), aHAIM3UpPOBATH



WH)OPMAITHIO PAa3TMUHBIX BUIOB U ()OPM TIPEACTABIICHUS, KPUTHUCCKHA OTICHUBAThH
€€ JOCTOBEPHOCTh W HEMPOTHBOPEUHBOCTD,

(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METOBI MPH TIOUCKE H
otbope Omoyornueckoit wHGOpMaIUKA, HEOOXOMUMON JJIA BHITIOIHCHUAS y4eOHBIX
3ajay;

mpuoOOpPeTaTh OMBIT WMCHOIB30BaHKUS HH(GOPMAIMMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHH, COBEPITICHCTBOBATH KYJIbTYPY aKTHBHOTO WUCIIOJIb30BAHUS PA3TAIHBIX
MTOVICKOBBIX CHCTEM

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBICHUS
Oounonoruueckoit nHpopMarmu (CXeMbl, TpadUKh, TAArPaAMMBbI, TaOJWIIBI, PUCYHKA
¥ JIpYroe);

WCIIOJIb30BAaTh HAyYHBIH SA3BIK B KA4eCTBE CPEACTBA TMpH padore ¢
Oouonoruuecko wH(pOpMaIMed: TPUMEHATh XUMWYECKHE, (HU3NUECKHUE W
MaTeMaTHIeCKAe 3HAKH W CUMBOJIBI, (hopMyssl, abOpeBHaTypy, HOMEHKIIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJISTHOCTH,

BJIAJCTh  HABBIKAMH  PACTO3HAaBAaHWSA W 3alATHl  WHQpOpMaIuHy,
nH}OPMAITMOHHON 0€30MaCHOCTH JTUIHOCTH.

OBnaneHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

1) oOmieHue:

OCYMIECTBIIATH KOMMYHHUKAIIMHA BO BCEX chepax KM3HHU, aKTUBHO yJaCTBOBAThH
B JMAJIOT€ WJIW JUCKYCCHH TIO CYIIECTBY O0CYXITaeMOW TeMbl (YMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3hIBATh CYXKJACHUS OTHOCHUTEHHO BBITIOJTHEHUSA TpeiaracMoit
3a/1a4¥, YUMTHIBATh WHTEPECHI W COTJIACOBAHHOCTH TMO3WIIHNA JAPYTHX yUAaCTHUKOB
JMAJIOTa WA JTUCKYCCHN);

pacmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIMEHWA, MOHWMATh 3HAUCHHE
COIMMAJTBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHTYaIlHi,
YMETh CMATYATH KOH(IAKTH U BECTH TIEPETOBOPHI;

BJIAJCTh PA3NTUUHBIMA CIIOCOOAMH OOIEHUS W B3aUMOJCHCTBUA, MMOHUMATh
HaAMEPEHUS NPYTUX JIOJCH, MPOSBIIATh YBAXKUATEIFHOE OTHOIEHUE K COOCCETHUKY
U B KOPPEKTHOH (hpopme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C KMCMOJIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeJIbHOCTD:

MOHUMATh M KMCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBUIYAITHHOM
padoTHI TIPH pelIeHUH OUOJIOrHYECKOM MpoOaeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHHS TPYNTOBBIX (DOPM B3aUMOACHCTBUS TIPH PEIICHUN yUdeOHOM 3a1aUK;

BHIOWPATh TEMATHKy W METOJbIl COBMECTHBIX NECWCTBHHA C YUYETOM OOIMX
WHTEPECOB W BO3MOXKHOCTEH KaXI0T0 YjieHa KOJUICKTHBA,



NPUHUMATh  LEJIU  COBMECTHOM  JEATEIIbHOCTH, OPraHUu30BbBIBATH U
KOOPAWHUPOBATh ACUCTBUS MO €€ JMTOCTHKCHUIO. COCTABJIATH IUIAH JICHCTBUH,
pacnpenenaTh pojad C Y4ETOM MHEHWH YYaCTHUKOB, OOCYKJAaTh PE3YJbTaThl
COBMECTHOM padoThl;

OLICHUBATh KA4YeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YYaCTHUKA KOMaHIbl B
OOIIKI pe3ybTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATH HJAEHW C TO3ULMA HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKON 3HAUUMOCTH,

OCYIUECTBIIATh TO3UTUBHOE CTPATETMUYECKOE TMOBEACHHUE B  PA3JIUUYHBIX
CUTYyalUsX, TPOSIBIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUITUATUBHBIM.

OBJaieHNe YHHBEPCAJIbHBIME PEryJsSsTUBHBIMU AeHCTBUSIME:

1) camoopranmzauusi:

UCIOIb30BaTh OWOJOTHUECKUE 3HAHUS JIJI BBISBJACHUA MNPOOJIEM U HX
pPEUICHUA B )KU3HCHHBIX U YUEOHBIX CUTYAIUX;

BHIOMpaTh HA OCHOBE OMOJIOTMUYECKUX 3HAHWU LIEJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JEUCTBUAX W TMOCTYNKAX MO OTHOLICHHWIO K YKMBOH MPUPOLIE,
CBOEMY 30POBBIO U 3J0POBBIO OKPYKAKOIIHUX

CaMOCTOATENBHO OCYILIECTBJIATh MO3HABATENIBHYIO AEATEIBHOCTD, BBISABIIATH
poOIeMBbl, CTaBUTh M (POPMYIMPOBATh COOCTBEHHBIE 3a/7aul B 00pa30BaTEIILHOM
JEATEIIBHOCTU U YKU3HEHHBIX CUTYaLUAX,

CaMOCTOSITEJIbHO  COCTaBJIATh ITUIAH  PEHICHUA MPOOJeMbl €  yUETOM
HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHHUH

JIaBaTh OLIEHKY HOBBIM CUTYaLUAM,

pacupsATh paMKH yueOHOIo MPeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPELICHUE,

OLICHUBATh NPUOOPETEHHDBIN OMBIT;

crocoO0CcTBOBaTh (HDOPMHUPOBAHUIO W TPOSBICHUIO MHPOKOH DSPyJAHUIMHA B
pa3HbIX O0O0JIACTSIX 3HAHWN, MOCTOSHHO TMOBBIIIATE CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalLMsAM, BHOCUTH KOPPEKTUBBHI B JIEATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEIAM,

BJAJCTh HABBIKAMH  TIO3HABATEIbHOW  pediekCMd  Kak  OCO3HAHUA
COBEPIIAEMBIX JIEUCTBUHA W MBICIUTEIBHBIX TMPOLIECCOB, HMX PE3YJIBTATOB U
OCHOBAaHWM, WMCTIOB30BaTh MPUEMBI pe(IICKCHUHU IS ONEHKHA CHUTYallld, BHIOOpA
BEPHOI'O PELLICHUA,

YMETh OLIEHUMBATh PUCKH W CBOECBPEMEHHO IPUHUMATh PEIIEHUA IO UX
CHUYKEHHUIO,



MPUHUMATh MOTHBbI W aQPTyMEHThl JAPYrUX MPH aHAIM3E PE3YIbTATOB
NEATEIIbHOCTH,

3) npuHsTHE Ce0sl U APYTUX:

MPUHUMATH Ce0s1, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBbI W aPTyMEHThl JPYTUX MOpPU aHAJIU3E PE3YIbTATOB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3ULIMK APYTOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATDI

[TpenmetHbie pe3yabTarhl OcBoeHUs mnporpammbl COO mno OWOJOTHM Ha
6a30BOM YPOBHE BKITIOUAIOT crienupuieckue st yueOHoro npeamera «buomorusy
HAay4YHbIC 3HAHUS, YMEHUSA U CIOCOOBI NEHCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpPa30BAHUIO 3HAHWUM, BUJIbI JEATCIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHCHUIO 3HAHWN B PA3MUYHBIX YUEOHBIX CUTYAILMSAX, 4 TAKXKE B PEAJbHBIX
JKU3HEHHBIX CHUTyallUAX, CBA3AHHBIX C Ouosioruei. B mporpamme mnpeameTHbIC
PE3yAbTaThl MPEACTABJIEHBI IO rogaM 00yUYEHHUS.

IIpenmeTHbIe pe3ynbTaThl OCBOSHMS ydueOHOro mpeamera «buomnorus» ¢ 10
K1acce NOXKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHWH O MECTE W POJIH OHOJIOTHH B CHCTEME HAYYHOTO
3HAHWS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MHUpPAa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX  yUEHBIX-OHMOJIOTOB B  pa3BUTHE OWONOTHH, (PYHKITHOHATEHOMN
IPAMOTHOCTH YE€JI0BEKA AJIs PEIICHUS KU3HCHHBIX 3a/1a4,

YMEHHE PACKPbIBATh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB W MOHSATHH:
KW3Hb, KJIETKA, OpraHusM, wmetabonm3M (0OOMEH BEIIECTB W TPEBpAIICHHUE
SHEPTUHN), TOMEOCTa3 (CaMOPETyYJIAIHs), YPOBHEBAS OPTaHU3AINS JKUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHE (PENPOAYKITHA), HACIEACTBEHHOCTD, H3MEHUHBOCTD, POCT H
pa3BUTHE;

YMEHHE W3JIaraTh OHOJIOTHUECKHE TEOpuH (KJIETOYHAsA, XPOMOCOMHas,
MyTallMOHHAA, IICHTPaJibHAsA JOTMa MOJICKYJIApHOW Ouojornm), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yduenus (o meHTpax MHOTOOOpazus u
MIPOUCXOXKICHUA KyIbTypHBIX pactennii H. Y. BaBuiiosa), onpenensars rpaHuUIIbl
WX NPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJAJETh METOAAMHU HAYUYHOT'O MO3HAHUA B OMOJIOTMU: HAOMIOACHUE U
OMUCAHUE KUBBIX CUCTEM, IMPOLIECCOB W SBJCHWNA, OpPraHu3alus U MPOBEICHUE
OMOJIOTUUECKOTO  HKCIEPUMEHTA,  BBIJBMXKEHHE  THUIIOTE3bl,  BBISBJICHHE
3aBUCHUMOCTH MEXKAY HCCICIyEMbIMU BEJIMUUHAMU, OOBICHEHHUE TMOJYUYEHHbBIX



PE3YyAbTATOB, WCIMOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUN W 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUM TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
SYKApUOT, OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB. OOMEHA BEMISCTB W MPEBPAIICHUS YHEPTUM B KIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO M HHEPreTHUECKOTO OOMEHAa, XEMOCHUHTE3a, MHTO3a, MeEio03a,
OMJIOJOTBOPEHUS, PA3MHOXKEHHUS, WHIMBUYAJIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);,

YMEHHUE TPUMEHATh MOJYUYECHHbIC 3HAHUS Il OOBACHEHUS OUOIOTHYECKUX
MPOLIECCOB U ABJICHUH, JJIA NMPUHATHA NPAKTUYECKUX PELICHUH B NMOBCEAHEBHOU
XKU3HU C LEIb0 o0ecneueHus: Oe30MacHOCTH CBOErO 3/0POBbS M 3/10POBbA
OKPY’KaIOIIUX JHOJICH, COOIIOICHUSI HOPM TPAaMOTHOTO MOBEACHUSA B OKPYKAIOIICH
MPUPOJIHON Cpefie, NMOHUMAHWUE HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHXKCHUMN
COBPEMEHHOM OnoJorun 151 OMOTEXHOJIOT Uit JU1St PaLMOHAIBHOTO
MPUPOIONOJIb30BAHUS

YMEHHUE pelaTh 3JIEMEHTAPHbIE TEHETUYECKHWE 33/aud HAa MOHO- U
JUTUOPUIHOE CKPEIUBAHUE, CIEIUVICHHOE HACIEJOBAHUE, COCTABJIATh CXEMBI
MOHOTHMOPUJIHOTO CKPEIMBAHUA IJIA MPEACKA3aHUA HACJIEAOBAHUA MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh JA0OpAaTOPHBbIE W MPAKTHUECKHWE PadOThI, COOIOATH
MpaBwiIa Ipu padoTe ¢ yueOHBIM M JJaOOPATOPHBIM 000PYAOBAHUEM;

YMEHUE KPHUTHUECKH OICHWBATh W HWHTEPIPETHPOBATH HMH(POPMAIHIO
OMOJIOTUUECKOTO  COJCPIKAHHUS, BKIIOUAKONIYIO T[CEBIOHAYUYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEeACTBA MAcCOBOM MH(pOPMAITUU, HAYUIHO-TIOMYJIIPHBIC
MaTepHualibl), STHYCCKHE acCIeKThl COBPEMEHHBIX WCCICAOBAaHWA B OWOJIOTHH,
MEIULIMHE, OMOTEXHOJIOTHH,

YMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIC COOOILEHUS,
006001mas OHONIOTrHYECKy0 HH(POPMAIIUIO M3 HECKOJBKHX MCTOYHHUKOB, IPaMOTHO
UCIOIb30BaTh MOHATUHHBIN anmapat OUOIOTHH.



TEMATUYECKOE NMNJ1AHNPOBAHWE
10 KJTACC

HanmeHoBaHMe pa3fieNoB U TeM
nporpamMmbl

brnonorma Kak Hayka

YK1Bble CUCTEMbI U UX OpraHu3auus

XUMUYeCKUiA cocTaB U CTPOEHUE KNETKY

XKn3HeneAaTeNnbHOCTb KNETKU

Pa3sMHOXeHWe 1 MHANBUAYaNbHOE pPa3BuThe
OpraHM3moB

HacnegCTBeHHOCTb U M3MEHUYUBOCTb
opraHn3mosB

Cenekuus opraHn3amos. OCHOBbI
O61OTEXHONOTNK

Pe3epBHOE BpeMS

OBWEE KOMMYECTBO YACOB IO NPOrPAMME

KonnyecTtBo 4acoB

Bcero

34

KOHTpO/IbHbIE
paboThbl

MNMpakTnyeckue
paboThbl

0.5

15

ONEeKTPOHHbIe

(undposble)
obpasoBatesibHble

pecypchbl

bubnnoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnnoteka LLOK
https://rn.edsoo.ru/7f41c292
bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292
bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292
buénmoteka LLOK
https://rn.edsoo.ru/7f41c292

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c292
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