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IHOACHHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTKe MpPOrpaMMbl 1O OWOJIOTHH TEOPETUYCCKYIO OCHOBY IS
OTIpe/ICTICHUS] TOAXO0B K (DOPMHPOBAHWIO COACpKAHHUS YYEOHOTrO TIpeaMeTa
«buonorus» cocraBwind: KoHUentyaidbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIel, COJEpKaHus, pe3yJbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, ITOJIOKECHUS 00 OOIIMX HENSIX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccutickoit deaepariuu, a TakyKe MOJIOKEHUS O CIIeH(pUKe
Owonornu, e¢ 3HAYCHWHM B TIO3HAHWHM JKWBOW MPHUPOABI M OOCCIICUCHUU
CYIIIECTBOBAHUS YeNOBEYECKOTO 001mecTBa. COriiacHO Ha3BaHHBIM TOJIOKECHUSM,
OTIpeJIICHBl OCHOBHBIE (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Ouosoruu 1aéT mpeacTaBiIeHre O MEX, 00 OOl cTpaTeruu
oOydeHwsI, BOCTUTAHUS U Pa3BUTHS 00YJAIONINXCS CPEACTBAMH yUeOHOTO MTpeAMeTa
«buonorus», onpenenser 00s3aTeNBHOE MPEAMETHOE COJEPIKAHNE, €0 CTPYKTYPY,
pacmpeneneHue Mo paszjieliaM M TeMaM, PEKOMEHIYeMYIO IOCJIeI0BaTeIbHOCTh
W3yYCHHUs YY4COHOTO MarepHaja ¢ yI€TOM MEXIPEIMETHBIX U BHYTPHIIPEAMETHBIX
CBsI3€H, JIOTMKH 0Opa30BaTENBLHOTO TMPOIECCa, BO3PACTHBIX OCOOECHHOCTEH
00 y4JaroIIIXCH.
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B nporpamMmme 1o 6M0I0THN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM oOOy4YeHUs B
dbopmupoBaHuU OCHOBHBIX BHJIOB y4eOHO-T103HaBATEIbHOM
NeATeNIbHOCTU/Y4EOHBIX JCUCTBUM O0O0YYaIOIIMXCS IO OCBOCHUIO COJIEpPIKAHUS
OMOJOrNYeCKOTro 00pa30BaHMUs.

B nporpamme no Ouosnoruu (10—11 kimaccel, 6a30BbIN ypOBEHB) peain30BaH
MPUHIMI TTPEEMCTBCHHOCTH B H3y4YeHWW OwWojoruu, Ojaromapss 4emMy B HEH
MPOCMATPUBACTCS HANPABJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C
GbopMHpOBAaHUEM  ©CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  IICHHOCTHBIX
OpPUEHTALINN JIMYHOCTH, SKOJOTHUECKOTO MBIIIICHUS, PEACTABICHUI O 3I0pPOBOM
oOpa3e XH3HM M OEpPEeKHBIM OTHOIIEHHUEM K OKpYXKarolleld MPUPOJHON cpene.
[TosTomMy Hapsily ¢ M3y4eHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHUU JKUBBIX CHCTEM PA3HOTO PAaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TIPOIIECCOB B MPOrpaMMe MO OHMOJIOTMH YJEJICHO BHUMaHHWE HCIIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHWH B TIOBCSIHEBHOM XU3HHM IS PCIICHHS MTPUKJIATHBIX 33124, B
TOM 4YHUCJIe: MPOPWIAKTHKH HACIICJICTBCHHBIX 3a00JCBaHUI YeJIOBEKa, MEIHUKO-
TeHETUYECKOT0 KOHCYTbTUPOBAHUS, 000CHOBAHHUS IKOJIOTHIECKH 11€71eCO00pa3HOTO
MIOBEJICHHSI B OKPY’KAIOIICH NPHUPOJTHON Cpejie, aHAIW3a BIUSHUS XO3SHCTBECHHOM
JESITEIHbHOCTH YeJIOBEKa Ha COCTOSTHHE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenne BHUMaHMS K TPUKIATHON HAMpPaBICHHOCTH YYeOHOro mpeaMera
«buonorus» NpoANKTOBaHO HEOOXOIUMOCTHIO 00€CTIeUeHUs YCIOBUH JIsl peIICHUS
OJIHOM M3 aKTyaJIbHBIX 3a7[a4 IIKOJIHHOTO OMOJOrHYeCKOro o0pa3oBaHusi, KOTOpas
npenmnonaraer GOpMHPOBAHUE Yy OOYUYAIOIIMXCS CIMOCOOHOCTH alanTUPOBATHCS K
U3MEHEHMSIM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpemHero ooOmero 00pa3oBaHMS 3aHUMAET BAKHOE
mecto. OnHa oOecrieunBaeT (popmMupoBaHHe y OOYyYaAIOIIUXCS TMPEACTABICHUA O
HAyYHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOW mpupoje, eé
OTIUYHUTENbHBIX TPHU3HAKAX — YPOBHEBOW OPTaHM3AIlMU WU JBOJIOIHUH, CO3IAET
YCIIOBUS  JJIsi:  TO3HAHWSI  3aKOHOB  JKMBOW  MPUPOABI,  (HOPMUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M 0Oe3omacHoro obpasa
KU3HU, IKOJIOTHYECKOTO MBIIIICHHUS, IIEHHOCTHOTO OTHOIICHUS K KHBOU MPHUPOJC
U YEIIOBEKY.

Bonpiioe 3HaueHne OMONIOTHS UMEET TAKXKE JIJISl PEIICHHS] BOCTTUTATEIbHBIX
pa3BHBAIONIMX  33Jad  CpeIHero  oOmero  o0pa3oBaHWs,  COIMATH3AIUU
oOydarommxcs. M3ydenne Gmonmornn oOecnednBaeT yCJIOBHUS N7l (OPMUPOBAHUS
WHTEJUICKTYadbHBIX, KOMMYHHUKAITMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYIbTYpbI, CIIOCOOCTBYET HMHTETPAIMH OWOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 IPYTUX YICOHBIX TPEAMETOB, B YACTHOCTH, (PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHBIE TONOXKEHHWSI O TpeAHA3HAYECHUW YUeOHOTo TpeaMera



«buonorus» CcOCTaBWJIM OCHOBY [JIsl OIpEAEeieHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €T0 COJIEpXkKaHUs, TMPEJCTABICHHOTO B MporpaMMme IO
OHOJIOTHN.

Ot60p coxmepkanusi yueOHoro npenMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIIEH C MO3ULUNA KYJIbTypOCOOOPa3HOTO TMOJX0/1a, B COOTBETCTBUU C
KOTOPBIM OOYy4aroniuecs JOJDKHBI OCBOUTH 3HAHUST UM YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusi oOIEH KyJIbTYypbl, ONPEICIAIONIME aJeKBATHOE IOBEJCHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTeabHOCTH. Oco0oe MECTO B ATOM cHCTeME 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHUs, KOTOPhIE CIY>KAaT OCHOBOU Jj1si (hOpMUPOBAHUS
NpEeACTaBICHUNA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHE MHpa U
IIEHHOCTHBIX ~ OPHEHTAllUSIX  JHUYHOCTH,  CIOCOOCTBYIOIIUX  T'YMaHHU3alMH
OMOJIOrMYECKOTO 00pa30BaHMUs.

CtpykTypupoBaHue coJep)KaHUs y4eOHOro MaTepuajia B Tporpamme Io
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTETbHBIX OCOOCHHOCTSX YKMBOW MPUPOJIbI, O €€ YPOBHEBOW OpTraHU3alNU U
ABOJTIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYype ydeOHOro npeamera «buosorusy»
BBIJICJICHBI CIISYIOIUE COAEepKaTelbHble TUHUM: «buonorus kak Hayka. MeTo bl
HAy4YHOTO Mo3HaHUsA», «KieTka kak Oumoyiorudeckas cucteMa», «OpraHu3M Kak
oumosiormueckas cucremayn, «CucremMa W MHOrooOpaswe OPraHHUYECKOro MHUpay,
«IBOJIIOLIUS KUBOU MPUPOBDY, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp wm3ydenus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE —
OBJQJIcHUE  OOYYaIOMMMHCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHM3aIlid >KUBBIX CHCTEM pa3HOr0 paHra | MPUOOPETCHHE YMCHHM
UCIIOJIB30BaTh ATH 3HAHUA IS TPAMOTHBIX JCHCTBHH B OTHOIIEHHWU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HCHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yaeOHoro npeaMera «buonorus» Ha 6a30BOM
ypOBHE 00ecTICUrBACTCS PEIICHUEM CIICIYIOMNX 3a/1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBl 3HAHMK O OHMOJOTHYECKHUX TCOPHSIX,
YYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUjax, CIyKalluX OCHOBOU
U1 (OPMUPOBAHUS TPEJCTABICHUH O €CTECTBEHHO-HAYYHOH KapTWHE MHUpa, O
MEeTOJaX Hay4YHOT'0 MO3HAHMS, CTPOCHHH, MHOTOOOPAa3ud M OCOOSHHOCTSX KHUBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHM3aIlMH, BBIJAIOIIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromMUXCs TMO3HABATCIBHBIX, WHTCIJICKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIlECCE aHAIM3a JaHHBIX O MYTAX pPAa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJICH W IOJXOJOB K H3YUCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIllH;



CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIed KyJIbTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH M OIICHUBATDH SIBJICHHS OKPYKAIOIIETO
MUpa )KUBOW MPUPOBI HA OCHOBAHWY 3HAHUH U OMBITA, MOJYYCHHBIX IIPU U3yUYECHUU
OnoJIorNy;

¢opMupoBaHue y o0OyyarolUMXCs YMEHHUW WUIIOCTPUPOBATh 3HAUYECHHUE
OMONOTMYECKUX 3HAHWA B TPAKTHUYECKOW MEATEIBHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX METUITUHCKUX TEXHOJIOTUI B arpOOHOTEXHOIOTU;

BOCTIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >KHBOM
PUPOJIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOMIOICHUS ITUYECKUX
HOPM TIpY IPOBEACHUH OMOJOTUYECKIX UCCIIEeIOBaHMUIA,

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWHA [JIsl TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKON KYIBTYPHI, A1 (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHS,

NprUMEeHEHUE TPUOOPETEHHBIX 3HAHUN W YMEHHI B TIOBCETHEBHOM JKU3HM JIJIS
OLICHKH TOCJIEJICTBUIA CBOEH ESITEIbHOCTH MO OTHOIICHUIO K OKpY Karollen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COONIIOICHHE Mep NPOPUIAKTUKH
3a00sIeBaHM.

B cucreme cpennero oOmiero obOpasoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOSI3aTENILHBIM YYEOHBIM TMPEIMETOM, BXOJSIINM B
cocTaB IpeaMeTHON o0acTu «EcTecTBEeHHO-HAay4HbIE IPEAMETHIY.

Jlis u3ydeHus Ouosoruu Ha 6a30BOM YpOBHE CPEHETO 00IIero 00pa3oBaHUs
orBoautcs B 10 kimacce — 34 yaca (1 yac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

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

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel 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.

OyHKIMM BOABI M MMHEpaJbHBIX 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
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHocth. Kodepmentsl. Butamussl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JnakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuud JunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTud. Bunbl tmactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHue XUuMHUYECKHUX 3JIEMEHTOB B JKUBOU MIPUPOIEH.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEPEeHHM, JKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢oTocuHTe3a. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HAaUeHHE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIHPOBAaHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopMmarmu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbld nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, Wiu >KU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI PA3MHOXKEHUA W  HWHJIMBUIAYAJIbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe U moyioBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cranuu Mmeiiosza. IIporecchl, nmpoucxoasiuide Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SUIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BHUTHS Yy TMO3BOHOYHBIX JKMBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pactenuit. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kineTku Oaxkrepuil», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJICKOTTUTAIOUIETO», «SMIeKIeTka MIIEKONUTAroIero», «Kapuoknue3 B KIeTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe muTOo3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Posb nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAX CKPEIIMBAHUU.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIICIUICHHs TPU3HAKOB. ['unoresa
yuCTOTHI raMeT. [1oyiHOe 1 HermoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuenieHHOe HaclieoBanue npusHakoB. Pabora T. MopraHna no cuerjiecHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cueruieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHble W TreTeporaMeTHbie OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHON U3MEHUYUBOCTH. BapualimoHHbIN psif ¥ BapualmOHHAs KPUBAs.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPHUIAKTUKH U JC€UCHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmutel u cxeMbl: « MOHOTHOPUTHOE CKPEIIIMBAHUE U €TO IIUTOTeHETHYEeCKas
OCHOBa», «3aKOH PacUICIVIEHUS ¥ €r0 IUTOT€HETHYECKast OCHOBaY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHusy, «Meno3», «BzaumoaencTBue auieabHbIX TEHOBY, «l €HETHYECKue
KapThl pacCTeHHH, )KUBOTHBIX U YesoBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUsI, CLEIUIEHHOTO C IMOJOM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukammoHHas U3MEHUYUBOCTHY, «HacnemoBanue
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanuey, «JlurnbpuaHoe ckpemuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
IUTHOPUAHOTO CKPEIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabora No 7. « AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHHe CEJEKIMH U TOMECTHKALIUS.
VYyenue H. U. BaBunoBa o neHTpax NpoUCX0OkKACHHUS U MHOTO0Opa3us KyJIbTYpPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIN3KOpoICTBEHHOE
ckpemuBaHue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHUE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojiyueHue
NOJIMIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHONOrus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. Tallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounsle KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTUdeckue  mpodbimempl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOA0B U KOPHEIIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIXKCHHS CEJICKIIMM PACcTeHHH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JAaOOPaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



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

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKHX TPATUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETI U CTPOUTH KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIaMH MU HOpMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHs, OCpPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACICAHIO U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOMN JIESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMNOPSIAKA;

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 )XKM3HU U OOBSICHATH €€;

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[I03HABAaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKOM IpaXkTaHCKON WIGHTUYHOCTH, TATPUOTU3MA,
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 OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO 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 M COBPEMEHHOTO 00IIIEeCTBa;

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, STUUYECKOTO IMMOBEICHUS;

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

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAIIBHOI'O BO3AECUCTBUS )KUBOU IIPUPOJBI U €€ LIEHHOCTH;

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

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NMOHUMAaHUE U peau3alus 3J0pOBOro u 0€30mMacHOro 00pa3a )K1U3HHU (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXHYECKOMY 3/I0POBbIO;

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

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) TPy/10BOro BOCIIUTAHMS :

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPEeCcCHOHATBHON AESITENIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aTBHOTO XapakTepa JKOJOTHMYECKHX TpoOJieM M MyTel ux
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHUCTBUM U NIPENOTBPALIAT UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKOU AEATEIBHOCTH dKOJIOTMYECKON
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 MOJIUKYJIBTYPHOM MHPE;

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

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpY)KalolleM MHpEe Kak O €AMHCTBE MPHUPObI, YeIOBEKa U
oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0OecrieyeHnss HOBOTO YpPOBHS pa3BUTHS MEAMIMHBI, CO3/IaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCMOJIb30BAaHUIO HPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HaHUM B Leix
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTCCTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA I aHalu3a H
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aK/IIOUEHUS Ha OCHOBE HAyUHBIX (PAKTOB H
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yabTaThl OCBOCHHS ydeOHOTo mpeameTa «buosiorws
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YJArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBIICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITMAILHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyalM3UpOBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

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

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

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

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBS3€il W OTHONICHWH B W3yYaeMbIX OHOJIOTHYECKUX 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 JIEATCILHOCTH, OIIEHUBATh COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBHA:

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

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIAMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

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

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh I€JICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, Mpejiaratb OpUTHHAIbHBIC MOIAXOIBI U pEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

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



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3ajay;

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

CaMOCTOSAATEJIbHO  BBIOMpaTh  ONTHUMaJIbHYI0  (OpPMY  IpEACTABICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJIBI, (DOpMyJbl, ab0peBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

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

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMKM IPYTUX YYACTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMUHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esiTeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX NEUCTBHHA C Y4ETOM 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 MHEHUH YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
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,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE TMOBEACHUE B PA3IHYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX 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;

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

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH 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  [O3HABAaTEIBHOM  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpH aHaldu3e pe3yJbTaToB
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 CHOCOOHOCTh MOHUMATh MUP C IO3ULIUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, HHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTABICHBI MO TOJaM 00yUCHHS.

[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 (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTHHBI MUpa M HAay4HOIO MHPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTUHN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTUU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIeAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHHE TIOMYyYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJCNATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHHS, PA3MHOKEHUsS, WHAMBHIYAIBHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHITh MOJyYeHHBbIC 3HAHMUSA IS OOBSICHEHHUS OWMOIIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss OE30MacHOCTH CBOErO 30POBBS M 370POBbS
OKPY’KaOIIUX JIFOJIeH, COOMIOCHHSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
NPUPOJHON Cpele, MOHMMAaHHEe HEOOXOJUMOCTH WCIONB30BAHUS JOCTHKEHUM
COBpEMEHHOU ounonoruu " OMOTEXHOJNOTUH  JUIS  PalMOHAIBLHOTO
IPUPOIOTIONH30BAHHS,;

YMEHHE pemiaTh OJJIEMEHTapHble TCHETHYECKHWE 3aJadyd Ha MOHO- H
IUTHOPUIHOE CKPEIIMBAHUE, CIETUIEHHOE HACJIeIOBAaHUE, COCTAaBJISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAaHUS ISl TIPECKa3aHus HACIEIOBaHUS MPHU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COOJIONATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM nuudpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edsoo.ru/7f41¢c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubmorexa IOK
p 1 https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
X i : 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0.5 httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0.5
HBHEACATEILHOCTD IICTHH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 05 1 bubmuorexa [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0.5
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 4
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