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PABOYASI TIPOTPAMMA
YYEBHOI'O ITIPEJIMETA
«BUOJIOI' UST»

10-11 KJIACC (BA3OBBIH YPOBEHD)

MNOSICHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompenesieHus] TOoAX00B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeaMeTa
«buonorus» CcocTaBWIM: KOHIENTyaldbHble TmonoxkeHus @IOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, COJep)KaHus, pe3yJbTaTOB OOyUYeHHS W
TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LENSAX U
MPUHIUMIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETrO
obmero o6OpazoBanus B Poccuiickoii deneparnuu, a TakkKe IMOJIOKEHHUS O
crieniuduke OMOJIOTHH, €€ 3HAUCHUU B TTIO3HAHUU JKUBOUM MPUPOABLI U 0OeCTIeYeHUHN
CYIIIECTBOBAHUsI YesioBedeckoro oodmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKEHUSM,
oTpeieSIeHbl OCHOBHBIE ()YHKITUU ITPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYypA.

[Iporpamma 10 OuWonoruu nMaér TMPEACTABICHHE O IeIsiX, 00 oOmei
CTpaTerMy OOYy4YCHHMS, BOCIUTAHUA W Pa3BUTUSA OOYYAIOIIUXCS CpPEICTBAMU
ydueOHOro Tipeamera «buonorus», ompeaensieT 00sS3aTeNbHOE IPEAMETHOE
colepkaHUE, €ro CTPYKTYpy, pacupeieieHue Mo pa3feilaM U TemaM,
PEKOMEHIYEMYIO IMOCIE0BATEILHOCTh U3YYEHUS y4eOHOro Marepuaia ¢ yu€Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOTO
Iporiecca, BO3paCTHBIX 0COOSHHOCTEH 00yJaroIuXxcs.

B nmnporpaMmvMe mo OuONOTHHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAINPEIMETHBIM M TPEAMETHBIM pe3yJbTaTaM
oOydeHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
JeSTENHbHOCTH/YIEOHBIX JCHCTBUN O0O0YyYaIOMUXCS 10 OCBOCHHUIO COJICP>KaHUS
OMOIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHB) pearn30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWW OWojoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBAETCSl HAMNPABICHHOCTh Ha PpPa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, MPEICTABICHUI O 3I0POBOM



oOpa3e KU3HM U OEpeKHbIM OTHOUIEHHUEM K OKpY)KaloIlell NpHpOAHOWU cpene.
[ToaTOMy Hapsiy ¢ U3ydyeHUEeM OOIIEOMOJIOTMUECKUX TEOPHUH, a TaKKe 3HAHUH O
CTPOCHMH >KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MPOTrpaMMme MO OMOJIOTHUU YJEJICHO BHUMAHHE HMCIOJb30BAHUIO
MOJTyYEHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(WIAKTUKN HACIEICTBEHHBIX 3a00JICBaHUN YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTHYECKHU
1[eJecCO00pa3HOro TMOBEJEHUA B OKpYXKAlOIIe MNpUpOIHON cpene, aHanusa
BIIUSIHUSI XO3SIUCTBEHHOM JNIESITEILHOCTH YEJIOBEKAa HA COCTOSIHUE TPHUPOJHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHHUS K MPUKJIATHON HANIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoAMKTOBAaHO HEOOXOAMMOCTHIO OOECreYeHUs
YCJIOBHUM JJIsl PEIICHUsT OJHOM U3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHMOJIOTHYECKOTro
oOpa3zoBaHus, KoTopas mpenanonaraer (GopmMupoBaHue y  0OO0yyarolUxcs
CIIOCOOHOCTH QIaNTHUPOBAThCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHEe cpeaHero ooOmero 00pa3oBaHMS 3aHUMAET BaXHOE
mecto. Ona oOecrneunBaeT (popmMupoBaHue y OOy4alOIUXCS MPEACTABICHUA O
HAy4YHOUW KapTHHE MHUpA, PACIIMPSICT U 0000IIaeT 3HAHUS O KUBOW Tpupoje, eé
OTJIUYUTENbHBIX TPHU3HAKAX — YPOBHEBOW OpraHM3allMd U JBOJIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TIO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (opMupoBaHHs
(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oobpasa
KU3HHU, IKOJOTHUYECKOT0 MBIIICHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOU MPUPOJE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OUONIOTHS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3AIUU
oOyvaromuxcs. M3yuenue Omosioruu oOecreuynBaeT yCIOBHS IS (OPMUPOBAHUS
WUHTEIJICKTYaIbHbIX, KOMMYHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYIbTYpbI, CIIOCOOCTBYET MHTETPAIMH OWOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (U3UKU, XUMUH
u reorpaduu. Ha3BaHHBIE TMOJOXKEHHUS O TMpPEeIHA3HAYCHHH Y4YeOHOTO mpeaMera
«buonorus» COCTaBMIM OCHOBY /i ONpENENeHUs IMOAXOJ0B K OTOOpYy W
CTPYKTYPUPOBAHHUIO €T0 COJIEpkKaHUSA, TMPEJCTABICHHOTO B IporpaMMe IO
ouomnorumu.

Otb6op comepkanusi ydebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3WUIUNA KYyJIbTYpOCOOOPA3HOTO TOJXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOy4Yaroniuecs JOJDKHBI OCBOUTH 3HAHUSL M YMEHUS, 3HAUUMBbIE IS
dbopMupoBaHusT O00IIEH KyIbTYphI, ONPEICISIONINE aJeKBAaTHOE TIOBEICHHE
YeJoBeKa B OKPY’KaloIIel MPUPOIHON cpenie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTHUYECKON naesTeabHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HAHUM



3aHMMAIOT 3JIEMEHTHI COJIEP KaHMsI, KOTOPbIE CIIy>KaT OCHOBOM Il (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alMu
OMOJIO0rnYecKoro o0pa3oBaHusl.

CtpykTypupoBaHHe CcoOjAepx aHUs Yy4eOHOro maTepuaja B HIPOrpaMme IO
OMOJIOTUM OCYILECTBIEHO C€ YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUK 00
OTJIUYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHusaiuu u
HBOJIIOIIMHU. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHoro npeamera «buonorusy»
BBIJIEJIEHBI CIIEAYIOLIME COAEPKATENbHbIE TMHUN: «buosorus kak Hayka. MeToibl
Hay4yHOTO mo3HaHus», «KieTka kak Ouosoruueckas cucrema», «Opranumsm Kak
Oouonornyeckas cuctemay», «CuctemMa U MHOrooOpazue OpPraHHYEeCKOro MHUpay,
«OBOTIOLMS KUBOU MPUPOJBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Lens uszyuenuss yuyebHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE —
OBJIaJIcHNE  OOy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUSA JJIi TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIIEM.

Joctxenue 1enu u3ydeHus: ydyeOHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CTIeUNBAETCs PELICHUEM CIIEIYIOIINX 3aau:

OCBOEHHE O0YyYalOUIMMMCS CHUCTEMbl 3HAHMM O OHOJIOTMYECKUX TEOPHSIX,
YUEHMAX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MIPaBUIIaX, CIY)KAIUX OCHOBOM
i (OpMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpa, O
METOJlaX Hay4yHOTro MO3HaHUs, CTPOCHUHM, MHOTOOOPAa3UN U OCOOEHHOCTSX JKHBBIX
CUCTEM Pa3HOro YpOBHs OpPraHU3ALUH, BBIJAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
UCCIICZIOBAHUAX B OMOJIOTHH;

(GopmupoBaHue y oOydaroluxcs I03HABATEIbHBIX, WHTEIJICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOLECCe aHaiu3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOrMM HAy4YHBIX B3IVISIIOB, MW W TMOAXOAOB K H3YUYEHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3alINHY;

CTAaHOBJIEHME Yy O0OydJaromuxcsi oO0mel KyJIbTypbl, (DYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa JKABOW MPHUPOABI HA OCHOBAHMUM 3HAHUM U ONBITA, IOJYYECHHBIX IIpU
W3y4YeHUN OUOJIOTHH;

dopmupoBanue y oOydalolUXcsd YMEHUH WJUTIOCTPUPOBATh 3HAUCHUE
OMOJIOrMYECKUX 3HAHMM B MPAKTHUYECKOW MEATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Uil U arpOOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHHS YEJIOBEKOM >KHBOU
MPUPOIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHUECKUX
HOPM IIpU IPOBEJIEHNUN OMOJIOTMYECKUX UCCIIEA0BAHMI;



OCO3HAaHUE IICHHOCTH OWOJIOTWUYECKUX 3HAHWHA [JIs1 TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKON KYIBTYPHI, A1 (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHS,

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B IOBCEHEBHOM >KU3HU IS
OLICHKH MOCJIEICTBUNA CBOEH ESITEILHOCTH MO OTHOIICHUIO K OKPY Kalollel cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COONIIOIEHHE Mep NPOPUIAKTUKH
3a00seBaHMi.

B cucreme cpeanero o6miero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM YpOBHE, SIBISIETCS O00S3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOJSAILINM B
cocTaB npeaMeTHoU obnactu «EcTecTBEeHHO-HAYUYHBIE PEMETHI.

Jlist u3ydenus OUONIOruu Ha 6a30BOM YpOBHE CpPEHEro o0Iero o0pa3oBaHus
otBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/1eJ10).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJIOB TMPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPraHU3AIUS.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKUI ), OMOChepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mmoenb Mojekyisl JJTHK.

Tema 3. XumMmnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHUYECKUE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThl. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemlecTB B KkieTke. llonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmbie 1 3aMEHUMbIE AMUHOKHCIOTHL. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITMN OEIKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1LEHTp, cyOcTpaTHas crneunduuHoctb. Kodepmentsl. BurtamuHsbl.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LesoIi03a). buonorndeckue (yHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KucIOT. Ctpoenue u pynkuuu JAHK. Ctpoenue u ¢pynkunuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kietke. Kinetounas reopus — npumMep B3auMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBasi cuctema. OOmMe MNPU3HAKK —KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
YKapHUOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYWS PACTUTENBHOM, MXUBOTHOM U
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousibl. OnHomeMOpanHble opraHouasl kietku: OIIC, anmapart ['onbmxwy,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUM W TuiacTua. Bunel mnactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKItodyeHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJIeKybl BOJbIy, «brnocunTes 6enka», «CTpoeHne MOIEKYIIbl Oeskay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KICTKH», «YTIEBOJbIY, «JIMIUIBD.



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

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnasi pabora Ne 1. «M3ydyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpOCHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

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

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Posib ¢pepmeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

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

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

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro OOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

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

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTHM CTPOGHHS ¥ IKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00J1€BaHMUIA.

JdeMoHcTpanum:



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

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUe. VIcKyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE ISl CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusxX Meio3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

'ameTtorenes — mpoiiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK y KUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHIEKIIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpPHMOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTraHW3MOB, (AKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButme pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u  cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratmBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Menio3», «IIpsmoe n HenpsaMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTa U OHTOTEHE3 ).

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIEro», «KapuokuHe3 B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alniuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

Jlaboparopnasi pabora Ne 3. «HaGmromenwe muTo3a B KJIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacseACTBEHHOCTh U H3MEHYHUBOCTH OPTaHU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (THOPHUI0NIOTHYEeCKUi,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpugHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosneHus. [lpaBuno goMuUHUpOBaHUA. 3aKOH paACLICIJICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUAHOIO  CKPELIMBAHUS.
AHanusupyroniee cKpemuBanue. Mcnonbs3oBanue aHaIu3upyoWEro CKpelBaHus
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. Hapylienue cuensieHus reHoB B pe3yJbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. ['€eHETHUECKHE KapThI.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['oMOrameTrHele W rereporaMeTHsle opraHus3Mmbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakunu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, WM TreHOTUIIMYECKas, H3MEHUYMBOCTh. KoMOMHATHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJOB B HacleACTBEHHON n3MeHunBocty H. M. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-TE€HE TUYECKHU. CoBpeMeHHOE ONpeeICHNE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacneacTBeHHble 3a00jeBaHUS YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEIpacloioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | TreHepaThBHble MyTanuu. CTBONOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TCHETUICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEJIOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUM YeIio BeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
HUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpumHoe  CKpeniBaHUE»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3auMoecTBUE aJUICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PACTCHUM,
AKUBOTHBIX U YeJOoBeKa», «l'eHeTHka moJjia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO ¢ mnosioM», «KapuoTumel uyemoBeka ©  KUBOTHBIX», «Buubl
M3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI ”3MEHUYHUBOCTHY.

O6opynoBanue: MojaenU-aNIUIMKaIu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe momuHupoBaHuey, «JlurnOpumHoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

JlabopatopHast pa6ora Ne 5. «/3ydeHume pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast padora No 7. «AHanu3 MyTauuil y apo30¢uiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 I1EHTpaxX MNPOUCXOKACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM U KUBOTHBIX. OlleHKAa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras yuaHus. CKpelIMBaHUE YWCTHIX JIMHUH.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 W
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas MHXKEHEpHUs. ITalibl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

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

Tabmumel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIO0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennochiiKu BO3HUKHOBEHHUS JBOJIOIMOHHOW TEOPHHU. DBOJIOLMOHHAA
Teopuss U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodOUMU. [laneoHTONOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUS! BUJOB B MaJCOHTOJOTMYECKON JIETONUCH, MEPEXOIHbIE (HOPMBIL.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs SMOPHUOHOB pa3HBIX BHUJIOB
NMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMXKYIIME CHJIBI DBOJIIOIMKM BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTU PECYPCOB, HEOINpEAETIEHHAsT U3MEHYMBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bosronuu (CTD) u €€ 0OCHOBHBIE MTOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBONIONUK BUIOB B MpUpoe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Apeid
reHoB. M30as0us U MUrpamnusi.

EcrectBennsiit otObop — HampaBisomuid (akTtop 3BoOIOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUHU. [IpuMepsr
IPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopdh 036l U UINO-adalTaIl|H.

Bun wu BumoobOpazoanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHasl, mapasuienbHas. HeoOpaTuMocTh IBOIOIUN.

[IponcxoxaeHrne OT HeCleNMaIU3UPOBaHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAs paaualysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabmuter 1 cxembl: «Pa3BuTHE OpraHUYEecKOro MHUpa Ha 3eMIie, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas



U3MEHYUBOCTEY, «ApoMopdo3b», «Wnumoanantauumn», «OOIIas gereHepanus,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUEe: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKpPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, kojuiekius «DOpMbI COXPaHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTHYeCKHUe PAdOTHI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BUIIOB TIO MOPGOIOTUUYECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BoJonuu. HavanbHbie 3Tamnbl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. llameoszoiickas 3pa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBII€HUE, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJtoluu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl) — aHTpOHOreHes3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPyAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npaAmoxomdmui, YenoBek HeanaepTranbCKuh, YHenoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHas),  MOHIOJIOMJHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuuel u cxemsl: «Bo3nukHoBeHHe CoJIHEUHOUM cucTeMbl», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <COKWMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaJIblla, KPOMAHbOHLA), CJIENKH WJIU
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyOuma, ckpebna), TEOXpOHOJOTHYECKass Tabnuia, KoJuieKus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[Ipaktuueckast padora Ne 1. «/3yueHue nckonaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJjau U pa3iesibl IKOJIOTUU. MeToAbl SKOJIOTUYECKUX
HCCJIEIOBAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abnotuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIEHCTBHE HKOJIOTrMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buornueckue (bakTopBhl. Bunpl OMOTHYECKUX B3aMMO/JCHUCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koomnepaius,
MYTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpelbl oOUTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdosoruueckiue 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miecTBO Oopranu3moB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0OBas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUH B IKOCUCTEME.
Tpoduueckune (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUpaMUJIb:  TPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. (CBOWCTBA 3IKOCHCTEM:
YCTOMYUBOCTb, CAMOPETYISALMS, pa3Butue. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU TIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. JKupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100ankHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHME M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEUECTRA. CoxpaHnenue
O6ropa3zHooOpasusi Kak OCHOBa ycToWunBocTH 6Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuuer u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTCHHBIE  BO3JACUCTBUS Ha NpUpOAYy», «BaxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHeWIas COCTaBIIAIOLIAs
ouocheprr», «DakTopsl Aerpananuu 1mouBy, «llapaukoBeiit a¢dexT», «DakTopsl
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monaenb-ammInkanus «TunudHble OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «broreHo3y, «BpeauTenu BaxkHEHITUX
CENIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUA,
Kpacnass knura Poccuiickoii ®denepanniu, M300paxKeHUs OXpPaHIEMBIX BHJIOB
pacTeHUl U )KUBOTHBIX.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BUOJIOT'UHA HA BA3OBOM YPOBHE CPEJHEI'O OBLIET'O
OBPA30OBAHUSA
Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS TporpaMM  CpeaHero oOmero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATHI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACJICHHIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYMUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTU CTABUTH 1LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS Npeamera «buonorus» aocTuraroTcs B
€IUHCTBE YYeOHOM W BOCIUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMHU, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUWs, CaMOBOCIUTAaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa U CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHALIMOHAIIBHOrO Hapoaa Poccuiickont denepauuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIbHOM JICATSILHOCTH, B TOM UMCJIC B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMN 00YyJaIOMIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHUE
3aKOHA U MPABOMNOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEHUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
yueOHBIX, T[IO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpau, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJ HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3nyHbiM cepaM MpoPecCHOHATBHON NeATEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ANBHOIO XapakTepa SKOJOIMYECKUX MpOoOJIeM M MyTel HX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUe PA3BUTOTO IKOJIOTHUYECKOTO MBIIMUICHHS], SKOJOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlIeHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CJAMHCTBE MPUPOJIbI, YCIOBEKA U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pellaTh  pecypcHble  MPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMsI, UCIIONIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATENIBCKYIO ACSTEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUS y4deOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, SIBICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCcleoBaHue,  HaOJOJIeHWe,  M3MEpPeHHe,  OKCIEPUMEHT U JAPYIHXx),
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTelIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH O0O0yYarouuxcs, CHOCOOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCajlbHble ydeOHbIe JEHUCTBUS B
IT03HABATEJILHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOSHMSI IMPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPakKaTh:

OBJajnenue YHUBEPCAJIbLHBIMHU y4eOHBbIMH NMO3HABATEJIbLHBIMH
JefCTBUSIMH:

1) 6a30BbIe JJOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C APYTMMH MOHATHUSIMHU);

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

WCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXJAeHUS (MHIYKTUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B paccMaTpyuBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MPUMEHSTh CXEMHO-MOJIEIbHEIE CpelcTBa JUTST MIpeJICTaBICHUS
CYIIECTBEHHBIX CBA3EM M OTHOIICHWM B M3y4aeMbIX OMOJOTHUYECKUX OOBEKTax, a
TaKk€  TPOTUBOPEUMM  pa3sHOrO  POJid,  BBIABICHHBIX B Pa3IMYHbBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTepHaIbHBIX U HEMaTepHUAIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESTEIbHOCTH;

KOOPJMHUPOBaTh W  BBIIOJNHATH paboOTy B  YCIOBHUSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TEHCTBUS:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U IPOEKTHON IE€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PAa3jIMYHbIE BUABl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OBaHUI0 U TMPUMEHEHHIO B Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[IaHUN YUYE€OHBIX U COIMAIbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJTIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUraTh TUIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHThl IJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUI, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEUIeHUs 3a7aud pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATH 1I€JIEHAIIPABICHHBIM IMOUCK IEpEeHOCa CPENCTB U CIOCOOOB
AecTBUA B IPO(hecCHOHANIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M MPAKTUYECKYIO 00JacTu
KU3HEEATEIBHOCTH;

YMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, Npejlararb OpUrMHAIbHBIE MOAXOAbl U pPEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE albTEPHATUBHbIC PELICHHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIONMYJSAPHOM JUTEpaTtype, OHOJOTHYECKHX CIIOBapsiX H
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIUIO PA3TUYHBIX BUAOB M (JOPM IPEICTABICHUS, KPUTUIECKH OIICHUBATh
€€ JOCTOBEPHOCTh U HEPOTUBOPEUYHUBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
otOope Ouonornueckodt MHGOpMaLUU, HEOOXOAUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3ajay;

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

CaMOCTOSATEIbHO  BBIOMpaTh  ONTHUMalIbHYI0  (OpPMY  IpEACTABICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJIBI, (HOpMYyJbl, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

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

OBJjajieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMU 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 U 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
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esiITeIbHOCTh:

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 JNEUCTBHA C yd4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

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



pacupenensaTh poJd € YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3ylbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0l pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh MMO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX 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€ATEIBbHOCTD, BBISIBISATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 0O0pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJI€Th  HABbIKAMU  [O3HABATEIBHOM  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 AapryMEHThl APYTrUX MpPU aHaIu3e 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 CIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

INPEJMETHBLIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO no Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buosnorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEWCTBHUI MO OCBOCHUIO, MHTEPIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce JOJKHBI OTPAXKaTh:

c(hOopMUPOBAHHOCTh 3HAHUW O MECTE M POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa M HAay4HOTO MHPOBO33PEHHs, O BKJIAJAE POCCUNCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHATHA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BeIeCTB M MpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHasl,
MyTallMOHHAs, IIEHTpalbHAs JIOrMa MOJICKYJIApHON Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensT rpaHULbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX
PE3yAbTATOB, HCIOJIb30BAHHBIX HAaY4YHBIX MOHSATUMA, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



MPOIECCOB: OOMEHA BEIECTB M MPEBPAIICHHS SHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHITh MOJy4YCHHBIC 3HAHUA A1 OOBSCHEHUS OWOIOTUYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpele, MOHMMAaHHE HEOOXOAUMOCTH WCIOIB30BAaHUS JTOCTHIKEHUH
COBpEMEHHOW  OWONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUsS ISl MPEICKa3aHusl HACIEOBaHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIECHUS,
000011ass OMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN arapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOI'O
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBeKa I PEIICHUs KU3HEHHBIX 3a7a4;

YMEHHE PpACKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHUM:
BUJI, TIOMYJIALNS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CUIbI ((DaKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTbl, IeNU MHUTaHus,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoapieBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MNpOBEIACHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSICHECHHUE ITOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICTATh CYIIECTBCHHBIE TPH3HAKH CTPOCHHS OHOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHSI DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, NMOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBITIONHATh J1a0OpAaTOpPHBIE W TMPAKTHYECKHUE PadOTHI, COOJIIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAINK, HAYIHO-TIOMYJISPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnosorndecKyro WH(popMaIrio U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
DJIEeKTPOHHbIE
Ne | HaumeHoBaHMe KoIm4ecTBO YaCOB (undposbie)
I | mporpaMmbl pecypchbl
Bcero IIpakTUyeckue
padoTsI
BHONOI IS KAK bu6mmoreka [{OK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBble cuCTEMBI U Bubmiorexa LIOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XUMUYECKUH bubmmoreka [{OK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIETKA 92
KnzuenesarenbHOCT bubumorexa LIOK
4 6 https://m.edsoo.ru/7f41c2
b KJIIETKH
92
P
Hiiﬁ‘;’lm:iiie Bu6morexa LIOK
5 1y 5 1 https://m.edsoo.ru/7f41c2
pazBuTHE 92
OpraHu3MoOB T
HacnencrBeHHOCTH bubnuorexa [JOK
6 Y U3MECHYUBOCTH 8 1.5 https://m.edsoo.ru/7f41c2
OpPraHu3MOB 92
C
o e:;ﬁ;fhj% bu6mmoreka [JOK
7 P ’ 3 https://m.edsoo.ru/7f41c2
OcHOBHI 92
OMOTEXHOJIOTUU —
bu6mmoreka [JOK
8 PezepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBUIEE KOJIMYECTBO
YACOB I1O0 34 4

I[TPOTPAMME
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11 KVIACC

H Koan4yecTBO 4acoB DJIeKTPOHHBbIE
anMeHOBaHHe
Ne a3/1eJI0B U TeM n (wnpposrie)
n/n E OrDAMMEI Bcero pﬁaKTquCK"e o0pa3oBaTtejibHbIE
porp padoTbI pecypebi
1 DBOIIOIMOHHAS 9 1 bu6mmoreka [{OK
OHMOJIOTHS https://m.edsoo.ru/7f41cc74
Bo3nukHOBeHHE
2 pa3BUTHE >1<H3I}/Im P}IIa 9 0.5 bubmiorexa HOK
' https://m.edsoo.ru/7f41cc74
3emiie
Opranusmsl 1 bubnuoreka [JOK
3 5 1 .
OKpyKarolas cpeia https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 bu6moreka [IOK
9KOJIOTHYECKUE CUCTEMBbI https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Pesepsroe ppems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 25

YACOB I10 I[TPOI'PAMME
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