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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeil, coJaepxkaHusi, pe3ylbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke 0Mooruu, €€ 3HaYeHUHN B MMO3HAHUU KUBOM MPUPOJIBI U 0OECIICUCHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpe/IeNICHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHHWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 1o pasjieJaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmmXCsl.

B nporpaMmme mo OuoOJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3ybTaTaM
oOyduenusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B mporpamme mo 6uonorum (10-12 xmaccel, 6a30BBIi YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
POCMATPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  I[EHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHUS, IPEACTABICHHUN O 3JI0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpHUpPOIHON cpele.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIIEOMOTOTUYECKUX TEOpPHUH, a TaKkKe 3HaHWM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 331a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM cCpene, aHaau3a



BIIMSIHUS XO3SMCTBEHHOM JACSATENBHOCTH 4YEJIOBEKAa Ha COCTOSHUE NPUPOJIHBIX U
VICKYCCTBEHHBIX DKOCUCTEM. Y CUIICHHE BHUMAaHHUs K IIPUKJIIAJHON HAIPABICHHOCTH
yueOHoro npeamera «buosiorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOECIeUeHUs
YCIIOBUH VISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3aau IKOJILHOTO OHOJOTHYECKOrO
oOpa3oBaHMs, KOTopasi mpeamnojaraerT ¢GopMupoBaHue Yy 0OOydaroIIUXCs
CIOCOOHOCTH aJanTHpPOBAaThC K HW3MEHEHUSM JUHAMHYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIFOLMUH, CO3IAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0O€30MacHoOro oobpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecrneyuBaeT yciaoBus sl (popMUpOBaHUS
WMHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBHI, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YyY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS O MpEAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMme IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO MOJX0Jla, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dopMupoBaHus OOmIEeH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U TPaKTHUeCKOoM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM 71l pOpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorusn»



BBIJICJICHBI CIICAYIOIIME COJIepKATENbHbBIE JUHUM: «bHOJIOTus Kak Hayka. MeTobl
Hay4qHOTO mo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3M Kak
ouosiormyeckas cucremayn, «CucrtemMma u MHOrooOpasue OpPraHHYECKOro MHUPay,
«IBOJIOLMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJaJicHUE OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOro paHra © IPUHOOPETCHUE YMCHHI
UCIIOJB30BaTh ATU 3HAHWS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHne 1ienu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIEUNBACTCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHE OOYYAIOITUMHUCS CHUCTEMbl 3HAHMK O OMOJOTHMYECKHUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKaIIMX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3Uh M OCOOEHHOCTSX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3allMH, BBIJAIOIIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIAOB, MACH W IOAXOJ0B K HM3YYCHHUIO JKHBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3AIlUH;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMbITA, MOJYYCHHBIX MPHU
M3y4YCeHUH OMOJIOTHH;

dbopMupoBaHHEe Yy OOydYaOIIUMXCS YMEHUH WILIIOCTPHPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOKHOCTH ITO3HAHHUS YEIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS dTHICCKHUX
HOPM IIPH TPOBEJICHUN OMOJIOTHICCKHUX HCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.



B cucreme cpemnero oOmiero oOpa3oBanus «buosorusy, uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0S3aTENBHBIM Y4YEOHBIM IPEAMETOM, BXOISIIUM B
coCTaB MpeaIMeTHOM 001acTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlst m3ydennsi OMoJI0Truu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0Opa3oBaHus
orBoauTcs 102 gacoB: B 10 kiracce — 34 gaca (1 gac B Hepemo), B 11 kimacce — 34
vaca (1 gac B Hezenmo), B 12 kiacce-34 yaca ( 1 yac B HEJEIO).

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH Haykamu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBAHUE, CTaTUCTUYECKas o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konbros, Ix. Yorcon nu @. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl TO3HAHUSI )KUBON TTPUPOJIBI.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Tpaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aALMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK peaIMeT u3ydeHus: ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKUH ), OMOC(EpHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.



OyHKIMM BOABI W MHUHEpaNbHBIX BewIeCTB B Kierke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEpBUYHAS, BTOPUYHAs, TPETUYHAS M
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GyHKIIUU OCIKOB.

depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (THIOKO3a, puboza u  Je30kcupudo3a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibsl  (Kpaxmai, TJIMKOTEH,
LEeJUII0I03a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qoc@omunuasl, crepouasl. ['HapoduiabHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkuuu sunuaoB. CpaBHEHHE
YIJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[utosiorus — Hayka o kietke. KinerouHast Teopust — npuMep B3auMOIEHCTBUS
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHHS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
cCUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKaApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utomnasma u eé
opranousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapat [onbmxw,
I130CcOMBIL.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxxieHre MUTOXOHJpUN W TiacTua. Bunabl mmactun. HememOpanHbie
OpPraHoOu/Abl KJIETKH: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEWIECTB B KIIETKE.

JlemoHcTpanum:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmumpr u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEeKyJIIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucinotel. JJHK», «CtpoeHune MosieKybl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue aapa KIETKN», « YTIIEBOIAb, «JIumuab.

ObopynoBaHue: CBETOBOM MMKPOCKONI, OOOpYAOBaHUE JUIsI IPOBEICHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK PACTECHUIA,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemIecTB, WM MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
TUCCUMUWIAIMS (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOcHHTe3. XEeMOCHHTE3UPYIONINe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKW3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMyJIMPOBaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYEcKoro oOMeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBaHue. D¢ heKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wunHpopmauus u JHK.
Peanuzamus reHernyeckoil mHpopManuu B KieTke. ['eHEeTHUeCKUH KOI M €ro



cBoricTBa. Tpanckpuniusa — MaTpuunblii cuaTte3 PHK. Tpancnsuus — 6unocuHTes
Oenka. Ortanbl TpaHcisiuuu. KoawpoBanue amuHOKuciIoT. Ponb pubocom B
OunocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMBbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMUY) — BozOyautens CITM/a.
OOpaTHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JleMOHCTpauM:

IToptpetsl: H. K. Konbios, /. . UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutaHusy, «Merabonuzm», «MUTOXOHAPUDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nuki Bupyca CIIN/a,
oakrepuodaray, «Pemnukarus JJTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHne KIETKn», Mozenb cTpykTypsl JJHK.

11 KUIIACC

Tema S. Pa3MHOKeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii UK, WM KU3HEHHBIM 1ukia kietku. MHTepdaza u MuTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBHUAYaJbHOIO  Pa3BUTHSA
OpPraHUu3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: OecCIoyioe U moJioBoe. Bunl Gecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHWE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TooBoE pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpouCXOsllMe HA CTagusAX Meio3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHo3a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TomoBeie Kemne3bl: CeMEHHWKU W SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX



KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKAa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OcoOEHHOCTH CTpOSHUsI SMICKIETOK U crepMaTo30uaoB. OIUIo0TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOJjieHne, racTpyssinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, Hempsmoe (JTUYuHOYHOE). BimsHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJACTBA.

Poct m pasButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHHUA: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuit», «J/lenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Meio3y», «IIpsmoe n HenpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
4eIoBeKa», «OCHOBHBIC CTaJMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u sl
MJICKOMTUTAIOWIETO», «SHIEKIeTKAa MIICKOMUTAIIEro», «KapuokuHe3 B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJelb-anIuiukanus «JleseHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKH (THUOPUAOIOTUYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIECHHbIE ['. Menaenem.
MonoruOpuiHOe CKpellMBaHUE. 3aKOH €IMHO0-00pa3us THUOPHUIOB IIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTmdeckue - OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIUBAHUA.



AHanm3upyrouee cKkpeuBanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTsI OTIpEICIICHUSI TEHOTHUIA OCOOH.

CuennieHHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIICHHOMY HAacCJEJOBAaHUIO Te€HOB. Hapylienue cuernsieHns reHoB B pe3yJbTare
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJOBBIE
XpoMocOMBI. ['omoramernele M reTeporaMeTHbie oOpranusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BBl ”3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsI KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIC NMPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIHMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[M1P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUsS 4YeEJIOBEKAa: TI'CHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KHETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEAUITMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabmumet u cxembl:  «MOHOTHOpPHAHOE  CKpCIIMBAaHWE W €TI0
ATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3aumonencTBue aJUICNIbHBIX TE€HOB», «l'e€HeTMYecKkue KapThl pPACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,



CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTuIbl 4YeloBeKa W KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanmoHHas U3SMEHUUBOCTb.

OOopynoBanue: MoOAEIU-AMUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM.

JlaGopaTopHble 1 IpaKTHYeCKUE PA0OTHI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlaGoparopnas pabota Ne 6. «3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHOM KPUBOW.

JlabopaTopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MHKpOITIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKINHA U JTOMECTHKALHS.
VYuenue H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHuM. LIEHTpbl NMPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U UHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM W KUBOTHBIX. OIllEHKa JKCTephepa. biam3KkopoacTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHUIMHT.
Otnanéunas rtubOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHes W
MOJYYCHUE TOIUILIONAOB. JIOCTMKEHHUS CENEKIMM PACTCHHWM, >KUBOTHBIX U
MHKPOOPTAHU3MOB.

buotexHonmoruss Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexombunantHod JIHK wu Tpancrenneix opranu3MoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npodsnemsl. MO -  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
MBaHOB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl MPOMCXOXKAECHHUS U MHOTrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX



pactenuity, «OTnanéHHas rudpuauzamnusy», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnounus», «OO0bekThl OuoTexHONOTHNY, «KileTouHble KynbTYphl U
KJIOHUpPOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuiit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIIEKIWA PACTCHUN H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

12 KJIACC

Tema 1. JBosrOoMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpadguueckue: cxocTBo U paznuune GayH U GJIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IMYMsl SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKYyIME CHUJIBI 3BOJIOLNUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAss W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymue cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTaioOHHbIN
IpolecC W KOMOMHATHBHAas WM3MEHYUBOCTH. [lOmynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M3omauus 1 Murpanusi.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. [lpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U UIAHO-aJaNTaIHH.

Bun wu  BugooOpazoBanue. Kpurepunm Buga. OcHOBHblE  (QOpMBI
BUJI000pa30BaHus: reorpayuyeckoe, IKOJIOTHYECKOE.



MakposBonorusi. PopMbl  IBOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh HBONIOIUN.

[IpoucxoxkieHre OT HECHELHaTN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJAaLysl.

JlemoHcTpanum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMuecKOro Mupa Ha 3emiiey, «3apobIIIn
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyrtammonHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Ununoamantammu», «OOmmas nereHepamms»,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI000PAa30BAHUEY.

O6opyioBaHME: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTariuu (pOpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

Jonay4dHble TpEACTaBICHHUS O 3apOXKICHUM >KU3HU. HayuHble TuUnoTesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ NEepUOAbl: KEMOPHMCKHM,
OPAOBUKCKHUH, CHITYPUMCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mNepuoAbl: MAJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oOTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEIIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butue mpeacTaBiIeHUN O
IIPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymeneli, YenoBek mnpamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pasymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EMMHCTBO 4eI0OBEYECKHX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munep, I'. IOpu, Y.
JlapBuH.

Tabmuupel n cxembl: «Bo3nnkHOBeHHe COJHEUYHOM CHCTEMEBI», «Pa3BuTHe
opraHuueckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpEMEHHAas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablld, KPOMaHbOHLA), CIENKU WIH
M300pKEHNUSI KAMEHHBIX OpYIUd TEepBOOBITHOTO dYeNOBEKa (KaMHHU-YOIIIEPHI,



pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcHsi «IBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnoTnyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (bakTOpBHL. Bunpr  OMOTHMYECKMX  B3aUMOJICHCTBHIAL:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero (opmsbl. [lapasutusm, koonepauus,
MyTyajqu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJCOHHYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HAaueHHE OWMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYILIECTBOBAHUS
OpPraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTUKU Tmonyysiuu. (OCHOBHBIE IOKa3aTenn
NOMYJISILMNA: YHCIECHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. JJmHaMyuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl 0OUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbkn», «[luieBbie nenmy.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHnas paborta Ne 4. «BrnusHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHum».

Tema 4. Coo0mecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.



CooO1iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BUIOBA,
pPOCTpAaHCTBEHHAasdA, Tpoduueckass (muienas). Buabl-momuHanTtel. CBsizu B
OHUOILIEHO3E.

Okosioruyeckue cucrtembl (d9kocucteMsbl). l[loHsiTue 00 »3KocucTeMe u
ounoreoneno3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muiEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcCHOBHBIE TOKa3aTeIM AKOCHCTEMBI: OumoMacca, MNPOAYKIHS. IKOJIOTUUECKHUE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALHNS, pa3BUTHE. CyKIECCHS.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOTO
VI [IAPOKOJINCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akTop ycroiuMBocTH 3kKocucTteM. CoxpaHEeHHe
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE IIMKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHbIE IKOJIOTUYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue PUPOBI 17} YeJIOBEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMM M HMX HCHOJNb30BaHue. JlocTuxkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCTpaum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpl u cxemsl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBa», «llenu nuranusy, «IKoJOTHYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneno3d Bomoéma», «ArpoieHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeillIasi cocTaBisiomas
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢dexT», «DaKTOphI
paIoaKTUBHOTO 3arpsizHeHus Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,



«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B pUpoae».

O6opynoBanue: Mojelb-anmiukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHbIe coobmEecTBay, Komieknnn «buoreHosy, «Bpenurenu BaxkHEUIIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM pPACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM SKOJOTUYECKUM TPYIINaM OJHOTO BHUIA,
Kpacnas xnura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bUOJIOTMN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBILIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHnaBiauBarTCs TpeOOBaHUA K PE3yIbTaTam
OCBOEHHUSI  OOydYaloIUMHUCS TIpOrpaMM  CpelHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA MpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINpENENICHHUI0, Hajdu4yhe MOTHUBAalMM K  OOy4YeHUI0  OHOJIOTHUH,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN Pa3BUTUS OUOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTalOTCs B
€IUHCTBE YYEOHOM U BOCHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMH M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACICIUIO U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY’KAIOIIEU CPELE.



JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHoro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATEJIBHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
JTOCTHX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;



c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEIISIM, CO3JITaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHITUS LIEHHOCTEH CEMEMHOW J>KM3HM B COOTBETCTBHHM C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3¢TeTHYECKOT0 BOCITUTAHUSA:

ACTETUYECKOEC OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢u3uveckoro BocnmuUTaHHUS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIUOHAIBHOTO 0JI1ATONOTYyYHS:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TPaBUJI U HOPM,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), OEpEKHOTO, OTBETCTBCHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE IEHHOCTH TPABWJI WHIWBUAYAIHHOTO M  KOJUJIEKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHSX, YTPOXKAIOIINUX 3J0OPOBBIO M KU3HU JIFOICH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOHN JAESITCIBPHOCTH TEXHOJOTHYECKOW W COIHAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

WHTEPEC K pa3InyHbIM cdepam MnpodhecCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun W peaTn30BHIBATH
COOCTBECHHBIC KU3HCHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

DKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TIPHUPOJAEC KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHHS;



MOBBIIIEHUE YPOBHS OKOJOTHYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKpPYXaIOIlel Cpeibl;

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M MyTel ux
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpETaeMble MpPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHHUS TMPU PEIICHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJNIOICHHE  MpaBWi  TMOBEACHUS B MPUPOJE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);

aKTUBHOE HENpUATHE JEHCTBUI, NPUHOCIIIMX Bped  OKpYyKarolen
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUITHBIE HKOJIOTUYECKUE
MOCIIEACTBHSI IPEATNPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHUS, SKOJIOTHUECKON KyIbTYPHI,
OTIbITa JeSTENIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLIMAJIBLHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUUYECKON JI€ATEIBHOCTH SKOJIOTHUECKON
HaNpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

Cc(OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyIbTYpPHl KaK CpeICTBa
B3aMMOJICHCTBHS MKy JIOABMH U IMO3HAHUS MUPA;

NOHMMaHuEe creuupuky OHOJNOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
NPEJCTaBICHUS 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeJOBEKa U
o0miecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEHICHHH MpodieM
COXPaHEHUs1 IPUPOITHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieyeHrss HOBOTO YPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pellaTh pPecypcHblie  MpoOJEeMbl  pa3BUTHUSA
YeJI0OBEYeCTBa, TIOUCKA MyTel BBIXOAA U3 TIOOATBHBIX KOJIOTUYECKUX MPOoOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  palMOHAJIbLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUW B IEMAX
MOBBIIIICHHSI  OOIIEeH KyJNbTYphl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak



COCTaBHOM YacTH (PYHKIIMOHAJIbHOM IpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IIPU U3y4EeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4YaeMble 3HAHUSA I aHalu3a U
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYaAIOIIMXCA
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKky MeTOJ0B TMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHsl, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONMIO/IeHWe, HW3MEpPeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIC yueOHbIC JAehCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHbIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHUMH OOYy4aroluXxcs, CIOCOOHOCTD
oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBbIC yYEeOHBIE JICUCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
o0Opa30BaHUs TOJDKHBI OTPaXkKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO03HABATEJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHM S, KiIacCU(pUKaAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT



OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C JIPYTUMHU MOHSTUSAMH );

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESATEIBHOCTH C TOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TOHITUS Ui 00bACHEHUsI (PAaKTOB U SIBICHUN
YKUBOU TIPUPOJBL;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSITh CXEMHO-MO/ICJIbHBIE cpencTtBa Ui IPEACTaBIICHHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOUICHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3HOTO  poOJa,  BBISIBICHHBIX B  Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCJIOBHUSIX PEAJBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUSI;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

WCIIOJIb30BaTh PAa3JIMYHbIE BUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 U NPUMEHEHUI0 B Y4YEOHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS], HaXOJIWUTh apryMEHThI [JIsl JIOKa3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBaTh IIOJYYEHHbIE B XOJE pEIICHUS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



OCYUIECTBJISTh LIE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeNcTBUS B MPOGECCHOHANBHYIO CPEy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJACTH
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE allbTEPHATUBHBIE PEIICHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UPOBATh
MHGOPMALIMIO PA3IMYHBIX BUJOB U (POPM IpE/ICTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TIOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  TpEeACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HMHPOpMalUMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEACTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmue:

OCYIIIECTBISTH KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHUS MpeiaraeMon
3aJjauM, YYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3ULMUHN JPYTHMX YYaCTHHKOB
JAajiora Uin IMCKYCCUH);

pacrmo3HaBaTh HEBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;



BJIAJETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS M B3aMMOJIEUCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEHUCTBHI C Y4ETOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEr0 BKJAJa W KaXJOT0 YYaCTHUKA KOMAaH]Ibl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HWJEW C TO3ULHUKA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIIEHHUA NPOOJIEM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIM IIEJIeBblE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pELICHUS MpodJieMbl €  YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO IIOBBINIATH CBOW 00OPa30BaTENIbHBIA |
KYJbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCUTb KOPPEKTHBBI B JEATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIaJICTh ~ HaBBIKAMHM  [IO3HABATCIbHOH  pedieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIIBTaTOB M
OCHOBAHUH, UCIOJIL30BaTh MPHEMBI peICKCUU IS OICHKHA CHTYallMH, BhIOOpa
BEPHOT'O PEIICHUS;

yYMETh OIICGHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKEHHUIO;

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX [P aHaJu3e pPe3yIbTaToOB
JCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJOCTATKH M IOCTOMHCTBA,;

NPUHUMATh MOTHBBI WM apTyMEHTHl JPYTHX TpPU aHAJIW3e pPe3yIbTaToB
JCSATCIIBHOCTH;

IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIHUOKU;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
Hay4YHbBIC 3HAHUS, YMEHUSI U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPITPETAIIUN U
peo0pa3oBaHUI0 3HAHHM, BUBI JCSITEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsAX, CBA3aHHBIX ¢ Owosoruedi. B mporpamme mpeaMmeTHBIC
pe3yabTaThl MPEACTABICHBI ITO TOAaM OOyUCHHUS.

[IpeameTHBIC PE3yNbTaThl OCBOCHHS y4eOHOTO TpeameTa «buosnorus» 6 10
Kjlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTHH B CHUCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX H
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJEpKAHUE OWOJOTMYECKUX TEPMUHOB WM TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BELIECTB U MpEeBpalIeHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alus KUBBIX CHUCTEM,



CaMOBOCHPOU3BEICHHE (PEMPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosornn), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 meHTpax MHOTOOOpa3us u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUM, OPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB W MPEBpALICHUs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHMHTE3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LIeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 3[0pOBbs M 370pPOBbSA
OKPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PaAlMOHAIBLHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE W TPaKTUYECKHe paboThl, COOI0IATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;



YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenMeTHbIEC pe3ysbTaThl OCBOCHUSI yueOHOTO npenmera «buonorus» ¢ 11-
12 knacce MOKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHON
TPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIOMYJISALINSI, TeHOMOH, BOJIOLMS, ABUKYIUE CUITBI ((PAaKTOPHI) HBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, JKOJOTMYECKHUE (HaKTOPHI,
DKOCHUCTEMA, MPOJYIEHTbI, KOHCYMEHTBI, PEAYLEHTbl, I1ENU MUTAHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaraTb OWOJOTHYECKHE TEeopuu (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBieHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
ONpENEIATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  TUIIOTE3bl,  BBHISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMU, OOBSICHEHHUE TMOJYyUYCHHBIX
pE3yJAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUN W 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BHJIOB, TNOMYJAIMN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTreoIeHO30B U DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOIECHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKAa HHEPIMU B OKOCHUCTEMAaxX, AHTPOIOTEHHBIX HM3MEHEHUU B
HPKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOr€OXUMHYECKUX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eJIbI0 obOecredeHrs O€30MacHOCTH CBOETO 3JI0POBbS M 3/I0POBBS
OKPY>KAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM I'PaMOTHOT'O TIOBEJICHUS B OKpPYXKarOIIeHh



NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOM OMOJIOTUH JIJIs1 pAlIMOHATILHOTO TIPUPOI0IIOIH30BaAHNUS;

YMEHHUE peliaTh 3JIEMEHTApHbIe OMOJIOTUYECKHUE 3a/1aud, COCTABJISTh CXEMBbI
MEepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUSA);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIMIOAATH
IpaBUJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OICHUBATb M HWHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTMUECKOTO COJEP)KAaHUsA, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,
0000611as 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
bu6mmoreka [IOK
0
buonorus Kax Hayka 4 1 https://m.edsoo.ru/7f41c292
’KuBbie CUCTEMEBI U UX 9 0 5 bubmuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
XUMHUUYECKUN COCTaB U 16 5 1 bu6mmorexa [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1 1
HKHSHEASATEILHOCTE KICTKH 12 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO 34 3 5
YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Nen/n TeM NMPOrpaMmMbIl KoOHTpoOIbHBIE IpakTH4ecKne o0pa3oBaTe/ibHbIE PECYPChI
Beero padoThI padoThI
11 KJIACC
PasMmHOXeHUE 1
1 WHIUBUAYAIbHOE Pa3BUTHE 10 0 2 bubnnorexa [JOK
https://m.edso0.ru/7f41¢c292
OpraHU3MOB
5 HacnencrBeHHOCTE U 16 5 3 bubnunoreka LIOK
W3MEHYUBOCTh OPTaHU3MOB https://m.edso0.ru/7f41c292
3 Cenekiiusi OpraHU3MOB. 5 1 0 bubmuoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
4 Pesepmioc spes 2 0 ool stiporu71216202
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
ITPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12 KITACC TEMATUYECKOE INTAHUPOBAHUE

e Kosn4yecTBO 4acoB JJIeKTPOHHbIE
wn HanMeHoBaHMe pa3jeioB U TeM Kontposbusie  Tpaxtiyeckue (uudpossbie)
NMPOrpamMMbI Bcero P 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
bubnmoreka [IOK
1 0 1
JBOMIOUHOHKA GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1 1
3 Opranu3MBl H OKpyXKaiowas cpea > https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 0 ]SESSH;I&T:;(;(])_IS/I? t41cc74
bubnunoreka LIOK
P 2 0
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




