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HOACHUTEJIbBHAA 3AIIMCKA

[Ipu pa3paboTke MporpamMmbl MO OHWOJIOTHH TEOPETHYSCKYIO OCHOBY JUIA
OTIpEJIeICHUsT TOJIX0J0B K (POPMHPOBAHUIO COJCPKAHUS ydeOHOTO MpeaMeTa
«buosorus» coctaBWwiaM: KoHUenTtyanbHele Tmonoxenus DPI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH IICJICH, COJEpKaHHs, pe3yIbTaToB OOYYCHHUS U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKH BBIMTYCKHUKOB, TIOJIOXKEHUS 00 OOIIUX IENIX U
NPUHIUIAX, XapaKTePU3YIOMMX COBPEMEHHOE COCTOSHHUE CUCTEMBI CPEIIHEro
obmero oopazoBanus B Poccutickoit depepariim, a TakyKe MOJIOKEHUS O CTICITH(PUKE
Owosornu, e€ 3HAYECHWH B I[IO3HAHWHM >KUBOH MNPHUPOIALI MW 0OCCIICUCHHH
CYILIECTBOBAHUS YeOBeUecKoro ooOmecTBa. COrlacHO Ha3BaHHBIM ITOJIOKCHHSIM,
oTIpe/IeIeHbl OCHOBHBIC (DYHKITUH ITPOTPAMMBI IT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o OnosioTHM Ta€T MpEICTaBICHHUE O 1EJSIX, 00 00IIel cTpaTerum
00y4eHHsI, BOCTIMTAHUS M Pa3BUTHSI OOYyJarOIIMXCS CPEICTBAMH YI€OHOTO IIpeaMeETa
«buonorusy, onpenenser 00s13aTeIbHOE MPEAMETHOE COIEpKaHUE, €T0 CTPYKTYPY,
pacrmpezieieHe Mo paszjeliaM M TeMaM, PEKOMEHIYEMYIO IOCIIeI0BaTeIbHOCTD
U3y4eHHs yaeOHOT0 MaTepuaia ¢ yaéToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKH OO0pa3oBaTeIbHOTO TMPOIECca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommXxcs.

B nporpamme no 61os10rum TakKe yYUTHIBAIOTCS TPEOOBAHUS K TIAHUPYEMBIM
JMYHOCTHBIM, METANpPEAMETHHIM M TPEIAMETHBIM pe3yjbTaraM oOOy4eHHs B
dbopMHupOBaHUHT OCHOBHBIX BHUJIOB y4e0HO -TT03HaBaTEIIHHOM
JeATeIbHOCTH/YICOHBIX JIEUCTBUN OOYYAIOIMXCS II0 OCBOCHHUIO COJICpIKaHHS
OMOJIOTHYECKOTO 00pa30BaHUS.

B nporpamme o 6mnosoruu (10—11 xmaccel, 0a30BBIM yPOBEHB) peaTM30BaH
OPUHIMI TPEEMCTBEHHOCTH B HM3Y4YCHMHM OWOJOTHH, Ojarojapst 4emy B HeH
MPOCMAaTPUBACTCS HANpPaBJICHHOCTh HAa pPa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMUpPOBAaHHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHEHTAINI JIMIHOCTH, SKOJIOTUIECKOTO MBIIIUICHUS, TPEACTABICHUI O 3T0POBOM
oOpaze *KH3HU U OEpPEKHBIM OTHOIICHHWEM K OKpPYXKAoLIeW MPUPOIHOMN cpere.
[ToaToMy Hapsiy ¢ M3y4eHHEM OOIIEOMOIIOTHYECKUX TEOPUH, a TaK)Ke 3HAHHHN O
CTPOCHHH KMBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe Mo OMOJIOTHH YACJICHO BHUMAHHUE HCIIOJIh30BaHHIO
MOJTy4CHHBIX 3HAHUK B MOBCETHEBHOM KU3HU IS PEIICHUS IPUKIIAIHBIX 3a/1a4, B
TOM YHCJE: MPO(HIAKTUKHA HACJICACTBEHHBIX 3a00JIeBaHWI YeloBEKa, MEIUKO -
TeHETUYECKOTO KOHCYJIbTUPOBaHMsI, 00OCHOBAHHMS DKOJIOTHIECKH IIETIECO0 Opa3HOro
MOBEJICHUSL B OKPY>KAIOILIEH MPUPOJHON CpElie, aHAIN3a BIUSHUS XO3IMCTBEHHOM
NeSTEIILHOCTH YeJI0BeKa Ha COCTOSTHUE MTPUPOTHBIX M UCKYCCTBEHHBIX DKOCHCTEM.
YcuneHne BHUMaHUS K TPHUKIATHOW HANpPaBJIIEHHOCTH Y4eOHOTO MpeaMeTa
«broaorus» MPOIUKTOBAHO HEOOXO0UMOCThIO 00ECIICUCHHSI yCIIOBUM IS P IIICHHS



OJIHOM U3 aKTyalbHBIX 3a/1a4 MIKOJHHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOPas
npenanoiaraeT GopMUpPOBaHUE y 00yUYaIOMIMXCsI CIIOCOOHOCTH aAaNTUPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAOILETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpemHero odOmiero oOpa3zoBaHUS 3aHUMAET BAXKHOE
mecTo. OHa obOecmneunBaer (GOPMHUPOBAHUE Y OOYYAIOMIMXCS IMPEACTABICHUN O
HAyYHON KapTHUHE MHpa, paclMpseT U 0000maeT 3HaHUs O KUBOW MPUPOJE, €€
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpPraHM3allMd M 3BOJIOLMHU, CO3JaET
yCIOBHSI  JUIsl: TO3HAHMSI 3aKOHOB  JKMBOM  NpuUpoabl, (HOPMUPOBaHUA
(GYHKIIMOHATBHOM TPaMOTHOCTH, HaBBIKOB 3J0pPOBOrO M 0Oe30macHoro obpasa
KU3HH, KOJOTHUUECKOTO MBILIUIEHHS], IEHHOCTHOTO OTHOILLEHUS K KUBOW IPUPOJE
U YEJIOBEKY.

Bosnbioe 3HaueHne OUOI0THs UMEET TAKXKE JJISl pELIEHHs BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJady  CpeaHero obuiero  oOpa3oBaHUs, COLMAIU3ALUU
oOyuatonmxcs. M3yuenue Ouoioruu o6ecrneunBaeT ycjaoBus s (popMHUpoBaHUs
VUHTEJUIEKTYyalbHbIX, ~KOMMYHUKAIlMOHHBIX M HWH(POPMAILMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYphl, CIIOCOOCTBYET MHTErpalluu OMOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX IPEIMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeAHa3HAYEHUH Y4YEOHOro Mpeamera
«buronorus» COCTaBUIM OCHOBY Ui ONpPENENeHHUs MOAXOJ0B K OTOOpY M
CTPYKTYPUPOBAHHMIO €r0 COJIEpXkaHMsI, MPEACTaBICHHOTO B MPOTrpaMMe [0
OMOJIOTHH.

Ot6op conepkanus yueOHOro npenmera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBJIEH C MO3UIMK KyJIbTYpOCOOOPA3HOTO MOJX0/a, B COOTBETCTBUM C
KOTOPBIM OOydaroliuecs JODKHBI OCBOUTh 3HAHWSA W YMEHUS, 3HAYUMBbIC IS
dbopmupoBaHus OOIIEH KyJIbTYphI, OINPEICIAIONIME aJIeKBaTHOE IOBEJCHHUE
YeJIOBEKa B OKPYXKAIOIIEH NMPUPOIHOM cpelie, BOCTPEOOBaHHBIE B TTOBCEIHEBHON
JKU3HU U TpaKTU4YecKoi aestenbHocTU. Oco00e MECTO B ATOM CUCTEME 3HAHUU
3aHUMAIOT AJIEMEHTBI COJIEpKaHUsI, KOTOPBIE CIy,aT OCHOBOM JJIsi (pOPMHUPOBAHUS
IIPEJACTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
HEHHOCTHBIX  OPUEHTALMAX  JUYHOCTH, CHOCOOCTBYIOIIMX T'yMaHHU3allUuU
OMOJIOTUYECKOTO 00pa30BaHUS.

CtpykTypupOBaHUE coOJepkaHus yueOHOro Marepuaiga B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C Yy4€TOM NPUOPUTETHOTO 3HAYEHHs] 3HAHUM 00
OTJIMYUTEIHHBIX 0COOEHHOCTSIX dKUBOU MPUPOJIbI, O €€ YPOBHEBOI OpraHU3alliy 1
HBOJTIOIMH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOT0 npeamera « bruomorusn»
BBIJICJICHBI CJIECAYIOIIME COAEpKATENbHbIC TMHUM: «bronorus kak Hayka. MeTopl
Hay4HOro no3HaHus», «Kierka kak Ouosiornueckas cucteMa», « OpraHusM Kak
ouosornueckas cucreMayn, «CucreMa U MHOTOOOpa3ue OpraHuYEcKOro MHUPa»,
«BOJIIOLINS JKUBOU TPUPOABD, « IKOCUCTEMBI M IPUCYILUE UM 3aKOHOMEPHOCTH.



Lenp u3ydyenus ydeOHOTO mpenmera «buonorusi» Ha 6a30BOM YpOBHE —
OBJIaJicHHE OOy4YaloUMMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3ali >KUBBIX CHUCTEM pPa3HOTO paHra W MNpUOOpeTeHHe YMEHH
UCII0JIb30BaTh 3T 3HAHUS [JIsI TPAMOTHBIX JEUCTBUN B OTHOIIECHUU OOBEKTOB
KHUBOM MPUPOIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX IPOOIEM.

JocTtmxenue nenu uzydeHus yueOHoro npeamera «buosorus» Ha 6a3oBom
YPOBHE 00€CTIEUNBAETCSI PELICHUEM CIIECAYIOIIMX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl 3HAaHUM O OHOJIOTHYECKHX TEOPUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPABWIIAX, CIYXallluX OCHOBOM
U1t (GOPMUPOBAHUS MIPEACTABICHUI O €CTECTBEHHO-HAyYHOW KapTHUHE MHpPa, O
METO/1aX HAyYHOT'O MO3HaHUsl, CTPOEHUU, MHOT00Opa3ru U 0COOEHHOCTAX KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpTraHU3allii, BbIAAIOMIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCS MMO3HABATEIbHBIX, WHTEIUIEKTYaJbHBIX W
TBOPYECKUX CIMOCOOHOCTEN B MPOLECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3TJISIIOB, MJIEW W TMOJXOJIOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YpOBHS OpTaHU3AINH;

CTAHOBJICHME Yy oOOydawommxcss oO0mel KyiabTyphl, (YHKIIMOHAIbHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH U OLICHUBATh SIBJIICHUSI OKPYKaIOILETO
MUpa KUBOU IPUPOIbl HA OCHOBAHUM 3HAHUH U OTIBITA, TOJTYYEHHBIX IPU U3yUYEHUN
OMOJIOTHH;

dbopmupoBaHue y OOYyYalOUMXCA YMEHUW WJUIFOCTPUPOBATH 3HAUYECHHE
OMOJIOTUUECKUX 3HAHUM B MPAKTHUUECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOT Ui

BOCHHTaHUE YOEXKAEHHOCTH B BO3MOXHOCTU MO3HAHMS YEJIOBEKOM >KUBOMU
MIPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJII0ICHUS 3TUY €CKUX
HOPM IPU IPOBEACHUH OMOTOTUYECKUX UCCIIEI0BAHUL;

OCO3HAHME IIEHHOCTU OWOJOTUYECKUX 3HAHWUW I TOBBIIICHUS YPOBHA
HKOJIOTUYECKOU KYJIbTYPHI, 11 (GOPMUPOBAHHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHE MTPUOOPETEHHBIX 3HAHUI 1 YMEHUI B MMOBCEITHEBHOMW KU3HU JIJIs1
OLIEHKH IIOCJIEICTBUN CBOEU AEATEILHOCTH [0 OTHOLIEHUIO K OKPYKAIOLIEU CPEE,
COOCTBEHHOMY 3/J0pOBbIO, 0OOCHOBaHHE U COOJIIOJIEHUE Mep NPOPHIAKTUKA
3a00JICBaHUH.

B cucteme cpemgnero o6miero obpazoBanus «buonorus», nzydaemas Ha
0a30BOM YpOBHE, SBJSIETCS 00s3aTeIbHBIM yU4EOHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 001acTh « ECTeCTBEHHO -HAyYHBIE TPEAMETHI.

st u3ydenus Ouosioruy Ha 6a30BOM YPOBHE CPETHETO 00IIEro 00pa3oBaHust
otBoauTcsa 68 uacoB:B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kiacce —34 yaca
(1 gac B HEmENIO).



COAEP>KAHUE OBbYYEHUA
10 KJIACC

Tema 1. BuoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUH C OOUIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMH HayKamH, (Quiocoguen, 3STUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorun B opMUpOBaHUU COBPEMEHHON HAyYHOH KapTUHBI MUpa. Crctema
OMOJIOTUYECKUX HaYK.

Metoapl NO3HaHUS )KUBOU IPUPOAbI (HAOTHOAEHHUE, SKCIIEPUMEHT, OTIICAHHUE,
U3MEpEHUE, KiIaccu(ukalms, MOJEIMPOBAHUE, CTaTUCTUYECcKas o00paboTka
JTaHHBIX).

JleMoHcTpanum:

[Moptpersr: Y. lapBun, I'. Mennens, H. K. Konbnos, /. Yorcon u @. Kpuk.

Tabmuup! 1 cxembl: « MeTo 16l TO3HAHUSA JKUBOU MPHUPOIBI».

JlaGopaTopHble U IpaKTHYECKUE PA00OTHI:

[Ipaktueckas pabotra Ne 1. «lMcrnosb3oBaHUE pa3jMUHBIX METOJOB MpH
U3Y4EHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble CHCTEMbI M MX OPraHU3A UL,

JKuBble cucTeMbl (0MOCHUCTEMBI) Kak MPeAMET U3ydeHus ouosoru. Otiamuue
YKUBBIX CUCTEM OT HEOPTAHUY ECKOU PHUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpaszue. YpOBHU OpTraHU3alMi OMOCHUCTEM:
MOJIEKYJIIPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIW, MOIYJALMOHHO-
BUJIOBOM, IKOCUCTEMHBIHN (OMOT€01IEHOTUIECKHUI ), OMOCHEpHBII.

JdemMoHcTpanuu:

Tabmuuptl 1 cxembl: « OCHOBHBIE TPU3HAKU KU3HW», « YPOBHU OpTraHU3aIH
JKUBOU PUPOID».

O6opynoBanue: Moaens Mosekyssl JIHK.

Tema 3. XumMuueckuii COCTAB U CTPOCHHUE KJICTKH.

XAMUYECKUN COCTaB KIETKM. XHUMHUYECKUE DJIEMEHTBI: MaKpOIJIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJja 1 MUHEpATTbHBIE BEIIECTBA.

@OyHKIUA BOJAbl W MUHEpAIbHBIX BeleCTB B Kierke. llomnepskanue
OCMOTHYECKOro OaaHca.

benku. CocTaB u cTpoeHue O€IKOoB. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
He3zameHnnmbie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBI COCTAaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyabl (NEepBUYHAs, BTOpHUYHAs, TPETUYHAI U
YeTBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOWCTBAa OenmkoB. buomornyeckue
byHKIMH OENKOB.



depMeHThI — OMoJIoTUYeCKUe Katanu3aropbl. CTpoeHue (hepMeHTa: aKTUBHBIN
HeHTp, cyOctparHas crnemuduuHocts. Kodepmentsl. Butamunbl. Otianuus
(epMEHTOB OT HEOPTaHUYECKUX KaTATM3aTOPOB.

YrneBoibl: MOHOCaxXapuabl (TII0K03a, pud03a 1 1e30KCHpr003a), TUCaxapHibl
(caxapo3a, JlaKkTO3a) M MOJUcaxapuabl (Kpaxmanu, TJIMKOTEH, UEIUII0I03a).
buonornueckue pyHKUIMN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuasl, ¢dochoaunuabl, cTepouabl. [ uapoduIbHO-
ruapodoOHble cBolcTBa. buonormyeckue QyHkiuu JmnuaoB. CpaBHeHHE
yIJI€BOJI0B, OCTIKOB U JIMMHJIOB KaK UCTOUYHHUKOB SHEPTHUHU.

Hyxnennossie kucnorsl: JHK wu PHK. Hykmeotunsl — MoHOMEpHI
HYKJIEMHOBBIX KHCIOT. Ctpoenne n pynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunpsl PHK. AT®: ctpoenue u GpyHKIUU.

[uTonorus — Hayka o kierke. Kilerounas reopus — mpuMep B3auMOJEHCTBHSA
uzei u (akToB B HAYYHOM MO3HAHUK. METO1bI U3yUEHUs KIETKHU.

Kietka xak uenoctHas xuBast cuctema. OO0I1pe Npu3Haky KIETOK: 3aMKHYTast
HapyxHass MemOpana, mousekyinsl JIHK kak renermueckuid ammapar, cuctema
cuHTe3a OenKa.

Tunel KIeTok: sykapuoTHueckas U mpokapuoTtuueckas. OcoOeHHocTH
CTPOEHMsI MPOKapUOTHUecKoil kieTku. Knerounas ctenka Oaxrtepuil. CTtpoeHue
DYKapUOTHYECKOW KIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEILHOW, JKMUBOTHOM U
IPUOHOM KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
¢byukuuu. [Tnazmatuueckas MeMOpana, e€ cBoictBau ¢pyHkiuu. Lluromnazma u eé
opraHouasl. OgHoMeMOpanHbie opraHouasl kietku: IIIC, anmapar I'ombmxu,
T30CcOMBI. [loyaBTOHOMHBIE OpPraHOWbl KIIETKA: MHUTOXOHIAPHWH, IUIACTUIBL
[IpoucxoxaeHne MHUTOXOHIApUNM M T1acTud. Bunpl mmactun. HememOpaHHbIC
OpraHouAbl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIM, PECHUUKH,
KryTUKUA. QYHKIIMM OPraHOUI0B KIIETKH. BKIroyeHus .

Anpo — perynaropHbiii HeHTp Kietku. CTpoeHue siapa: sijaepHas 000JI0uKa,
KapHOIUTa3Ma, XpOMAaTUH, SIAPBIIIKO. XPOMOCOMBIL.

TpaHCTIOPT BELIECTB B KJIETKE.

JdemMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [[x.
YorcoH, @. Kpuk, M. Yuikunc, P. ®pankin, K. M. bap.

Jnarpammel: « Pactipenenenre XuMru4eCKUX JIEMEHTOB B HEXKUBOU TPUPOJIEY,
«PacnpeneneHrne XuMu4e€CKUX 3JIEMEHTOB B KHUBOU IPUPOJIE.

Tabmuubr n cxembl: «Ileproanyeckas TabauIa XUMHUYECKHX 3JIEMEHTOBY,
«CtpoeHnmne MOJIeKyJIbl BOJIbI», «brocuuTes 6enkay, « CTpoeHne MOJIEKYIbl OeKay,
«Ctpoenne pepmenta», «Hyknennosbie kucimotel. [JHK», « CTpoeHre MoJeKyIIbI



AT®», «CtpoeHne dyKapuOTHIECKOU KIETKN», «CTpOEHNE )KUBOTHOM KIIETKWY,
«CTpoeHne pacTUTENbHON KIETKNW», «CTpOeHHE MPOKAPUOTHUECKOW KIIETKNY,
«CTtpoeHue a1pa KIETKW», « YTIEBOAbL, «JIUMuab.

O6opynoBaHue: CBETOBOM MHKpPOCKOTN, 00OpyHOBaHHE il MPOBEICHUS
HAOJIOICHNUH, W3MEpPEHH, SKCIEPUMEHTOB, MHKpPOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTHYEeCKHE PA0OTHI:

JlaGopatopnast pabota Ne 1. «/3yueHwe KaTalMTHYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha mpUMepe aMUIIa3bl WM KaTalasbl)y.

JlaboparopHnass pabora Ne 2. «J3yueHue CTpOe€HUS KIETOK pacTEHUI],
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OTIICaHUE.

Tema 4. ’KuzHe1esiTeIbHOCTD KJIETKH.

OOmMeH BeliecTB, WM MeTadoM3M. ACCUMWIALMS (TUTACTUYECKUA 0OMEH) 1
JTACCUMWISILINS (PHEPTETUYECKUH OOMEH) — JBE CTOPOHBI €JUHOTO IMpoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHMs] BEUIECTB W SHEPTUM B MOHUMaHUU
MeTaboaM3Ma.

Tunsl 0OMeHa BeliecTB: aBTOTPO(PHBIN U rerepoTpodHbIi. Posib pepMeHTOB B
0oOMEHE BEIIECTB U MPEBPALICHUN SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBass U TemMHOBas (a3bl (orocunre3a. Peaxuum
dboTocunresza. DphekTUBHOCTh (poTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A IJIS KU3HU
Ha 3emuie. BiausHue ycnoBuil cpenbl Ha (POTOCUHTE3 U CHOCOOBI MOBBILIEHUS €0
NPOJAYKTUBHOCTH y KYJIbTYPHBIX PacTEHUM.

XemocuHTe3. XeMOCUHTE3UpYIole OakTeprun. 3HaUeHUEe XEeMOCHHTE3a JJisI
YKU3HU Ha 3eMJIe.

DHepreTuueckuii 0OMeH B KieTKe. PaciiensieHue BelecTB, BbIACICHUE U
aKKyMYJIMpPOBaHUE SHEPTUU B KJIETKE. DTallbl 3HEPTeTUYECKOro oomena. [ nukomms.
bpoxxenue u ero Buabl. KuciopoaHoe OKUCJIEHHE, WM KIETOYHOE JbIXaHHUE.
OxucnurensHoe Gocopumpoanue. I PhEeKTHBHOCTH SIHEPTETUIECKOTO OOMEHa.

Peakuuu wmarpuuHoro cunreza. ['enernueckas wuHpopmamus u JHK
Peamuzamus reHetndeckoi MHGOpPMAIMU B KJIETKE. |'©€HETHYECKHM KOJ U €ro
cBoiicTBa. Tpanckpunius — matpuunbiii cuate3 PHK. Tpancusims — Onocunres
Oenka. Otambl TpaHcsiuu. KomaupoBanue amuHOKHCIOT. Poip pubGocom B
OonocuHTe3e OenKa.

Hexnerounsie ¢popmbl ku3HU — BUpYCHI. MicTopus oTkpsiTus Bupycos (/1. 1.
WBanoBckuii). OCOOEHHOCTH CTPOEHMS U JKM3HEHHOI'O LMKJIA BHPYCOB.
bakrepnodarn. bonesHn pacTeHWid, KXWUBOTHBIX M YEIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyaurens CIIM/a.



OOparHast ~ TpaHCKpWINLHMs, peBepTaza W wuHTerpasza.  llpodunakruka
pactpoCTpaHEeHUs BUPYCHBIX 3a00JIeBaHHIA.

JleMoOHCcTpaum:

[Toptpersi: H. K. Konsuos, JI. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tunbl nutanusy, «Metabom3zmy», «MUTOXOHIPUSD,
«DHeprernyeckuit oOMen», «Xiopormact»y, «Dotocunresy, «Ctpoenue JTHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE reHay, « CuHTe3 Oenkay, «I eHeTHIeCKuil Koy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN mukin Bupyca CIIN/a,
Oakrepuodara», « Permkanus JJHK.

O6opynoBanue: moaenu-ammMkanuu «Yapoenue JTHK u Tpanckpumnuusy,
«buocunres 0enka», « CTpoeHue KieTkn», Moaenb cTpykrypbl JTHK.

Tema S. Pa3MHOKeHMe 1 MHHAMBH/YAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii LMK, WM KU3HEHHBIM HUKN KieTku. MHtepdaza u MUTO3.
[Ipoueccrl, nmporekarolie B uUHTEpdaze. Perumkanus — peakiuss MaTpuyHOro
cunteza JIHK. Ctpoenue xpomMocoMm. XpOMOCOMHBIM HaboOp — KapHUOTHIL
JIumionaHeli W TalJIOWAHBIM ~ XpOMOCOMHBIE  HAOOphl.  XpOMAaTHJIBL
[{uToNIOTMYECKHUE OCHOBBI PA3MHOXKEHUS M  WHIAMBUAYAIBHOTO PAa3BUTHA
OPTaHU3MOB.

Henenne xnerkn — muro3. Craguu murosa. [Ipoueccsl, npoucxoasue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJIOrnYeCcKuii CMBICI MUTO34.

[Iporpammupyemas ru6enp KIETKH — alonTo3.

®opMbl pa3MHOKEHUSI OPTraHU3MOB: OECTI0JI0€ U MOJ0BOE. Buabl 6ecnosoro
Pa3MHOXEHHUA: [I€JIEHUE HAJIBOE, MOYKOBAHHE OJHO- M MHOTOKJIIETOYHBIX,
CIIOpooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHue. VIckyccTBeHHOE KIIOHUPOBaHHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJIS CEJICKLUU.

[losioBOE pa3MHOKEHHE, €r0 OTIUYUS OT OECTI0JIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXoadiye Ha CTaausIX Meio3a.
[loBenenue xpomocoMm B Meno3ze. KpoccuHroep. buosiornueckuii cMbICaT U
3HAa4YEHUE MEN03a.

["'amerorenes — mpouecc 0Opa3oBaHUS MOJOBBIX KJIETOK Y YKUBOTHBIX.
[losoBbIE K€€3bl: CEMEHHUKUA U AMYHUKH. OOpa3zoBaHHe U Pa3BUTHE IMOJIOBBIX
KJIETOK — ramer (CrepMaTo30ul, SUIEKIeTKa) — CIEpMAaTOTeHe3 U OBOTEHES.
OCOOEHHOCTH CTpPOEHUS SIUIEKICTOK U CIepMaTo30uaoB. OII010TBOPEHHE.
[lapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIbHOE pa3BUTHE
(oMOpwmorene3). DTambl SMOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX KMBOTHBIX:
npobiieHue, racTpyssiiusi, opraHorenes. [loctaomOpuoHansHOe pazBuTHE. THIIBI
MOCTAMOPHOHATILHOTO Pa3BUTHUS: MPsIMOE, HempsiMoe (JMUYMHOYHOE). BrmsHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATh BPOXKIEHHbIC
YPOJCTBA.

Poct u pasButue pactenuil. OHTOT€HE3 LIBETKOBOTO PACTEHMsI: CTPOECHHE
CEMEHH, CTaIUU PA3BUTH.

JleMoOHCcTpaLum:

Tabmuuplr u cxembl: «@POpMBI Pa3MHOMKEHUS OPTAHU3MOBY», «J[BOitHOE
OIUIOJIOTBOPEHME Y IBETKOBBIX pacTeHul», «BereratTuBHOE pa3zMHOXKEHHUE
pacteHuit», «J[lenenne kietku Oaktepuit»y, «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knerounsiit mukim», «Pemmkanus JTHK», «Murtosy,
«Meio3s», «lIpssMoe n HenpsiMoe pa3BUTHEY, «l aMeToreHe3 y MIIEKOIUTAOMMX U
4eNnoBeKay, « OCHOBHBIE CTaAUU OHTOTEHE3a.

O6opynoBaHue:  MHUKpPOCKON,  MHKpompenaparsl  «Crepmaro30uibl
MJIEKOTIMTAIOLIET0», «SMIEKIIeTKa MIIEKONUTarmero», «Kapnoknnes B kierkax
KOpEIKa JIyKa», MarHUTHAas MOJENb-alIUIMKauus «JleleHue KIEeTKW», MOJIENb
JIHK, Mo nens MetadazHOM XpOMOCOMBI.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

Jlabopatopnas padora Ne 3. «HabmogeHue MuTO3a B KJIETKaX KOHYMKA
KOPEILKA JIyKa Ha TOTOBBIX MUKPOTPENapaTaxy».

Jlaboparopnas pabora No 4. «l3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIpEaparaxy.

Tema 6. Hacie1c TBEeHHOCTH U K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopust pa3BuTus reHeTuKy. Pouib nuronorun
U 3MOpPHOJIOTHM B CTAaHOBJIEHUHM T'€HETUKU. BKIag pOCCHUUCKUX M 3apyOexHbIX
yu4€HbIX B pa3BUTUE TEHETUKU. MeToabl TeHETUKH (THOpHI0JI0TUY ECKUM,
IUTOT€HETUYECKUH, MOJIEKYJISIpHO-TeHeTHUecKuil). (OCHOBHBIE TI'€HETUYECKHE
MOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, UCTI0JIb3YEMAsi B CXEMaX CKPEIMBAHHM.

3aKOHOMEPHOCTH HACJIEOBaHMs ITPU3HAKOB, YCTaHOBJIEHHbIE [. Mennenem.
MoHoruOpuaHOE CKpelMBaHue. 3aKOH €IMHOOOpa3us THOPUAOB TEPBOTO
nokoJieHus. [IpaBuiio TOMUHUPOBaHKA. 3aKOH pacICIUIEHUS TPU3HAKOB. [ nore3a
YUCTOTHI TaMeT. [1oJIHO€ 1 HEMOJIHOE TOMUHUPOBAHKE.

JuruOpugHoe ckpeumBaHue. 3aKOH  HE3aBUCHMOTO  HACJEJOBaHUS
npu3HakoB.  lluToreHermueckue  OCHOBBI  AUTHOPHUIHOTO  CKPEIIMBAHUAL
AHanuzupyrolee ckpenmBanue. Fcnonb30BaHne aHaTM3UPYIOLIETO CKPEIMBaHUSA
JUTSI OTIpe/IeNICHHsI TeHOTHUIIA OCOOU.

CuersieHHO€ HacenoBanue npusHakoB. Padota T. Moprana o cuernyieHHoMy
HaCJIeI0BaHUIO reHoB. Hapyienue cuerienys reHoB B pe3yJibTaTe KpOCCUHIOBEPa.

XpOMOCOMHas TEOPHSI HACJIEICTBEHHOCTH. | €HETHYECKUE KaPTHI.



['enernka mona. XpoOMOCOMHOE ONPENENCHUE M0JIA. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBL ['OMOraMeTHble MW TeTeporaMmeTHble OpraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUbl ”3MEHYNBOCTH: HEHACIICACTBEHHAS U HACJICICTBCHHASL.
Posp cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapAKTEPHUCTHKA
MOJIU(PUKATUOHHON U3MEHUMBOCTH. BapualiMoHHbIN psiJl M BapUaAlIMOHHAS] KpUBasL.
Hopwma peakunn npuszHaka. KoJIM4eCTBEHHbIE M KAaUECTBEHHBIE MPU3HAKK U UX
HOpMa peakiun. CBoHCTBa MOAU(UKAITMOHHO N H3MEHIUBOCTH.

HacnencTBeHHasi, WM TE€HOTUIIMYECKAsi, M3MEHYMBOCTh. KoMOMHAaTHBHAs
U3MEHUYHMBOCTh. Mel03 M T0JIOBOM TMpOLECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTHU. MyTaliioHHasi u3MEHYUBOCTh. Knaccudukaiiys MyTaiuii: reHHbIE,
XpPOMOCOMHbBIE, FTeHOMHBIE. YacToTa M MpUYUHBI MyTalii. MyTtareHHbie (PaKkTophl.
3aKOH TOMOJIOTHYE€CKHX PSAJ0B B HacaeACTBEHHOM n3menunBocTy H. 1. BaBunosa.

BHesinepHas HacJIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenmoBeka. Kapumotumn uemoBeka. OCHOBHBIE METOJIbI T'€HETHKHU
YyeJI0OBEKA: T'eHEAIOTHICCKHM, OJTM3HEIIOBLIN, IUTONCHETHYCCKUM, OMOXUMHICCKHIA,
MOJIEKYJIIPHO-T€HETUY ECKHM. CoBpeMeHHOE OIIpEAEIICHUE TEeHOTHIIA:
MOJTHOTEHOMHO€ CEKBEHUPOBAHKE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[P-anam3a. HacnenctBeHHble 3a00J€BaHUsI YEIOBEKAa: T'E€HHbIE OO0JE3HH,
0O0JIe3HH C HACJEACTBEHHON MPEAPacIooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckne W TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpUHIMIBI
310pOBOro 00paza KU3HH, TUArHOCTUKH, PO (PUIIAKTUKY U JICUCHUS TEHETUYECKUX
0osie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAUCHHE MEIUIIMHCKON
TEHETHKH B MPEIOTBPAIICHUH U JICUCHUN MeHETHYECKHUX 3a00JIeBaHM YeI0OBEKa.

JdemMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuuet u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €70 [IUTOr€HETUY €CKast
OCHOBa», «3aKOH PaCILEIUICHUS U €0 IUTOT€HETUYECKasi OCHOBA», « 3aKOH YHCTOTHI
ramer», «lurudpugHoe ckpemmpanmey, «Lluronorunyeckue 0 CHOBBI AUTUOPHUIHOTO
CKpemmBaHusy, «Meno3y», « B3anmo1ercTBrE AJUIENbHBIX TEHOBY, «I eHeTnuecKue
KapThl PACTEHUM, KUBOTHBIX U YeNOBEKa», «['eHeTnka mnosa», « 3akOHOMEPHOCTU
HACJIEIOBaHUs, CLUEIUICHHOTO € MOJIOM», « KapHOTuIlbl 4elloBeKa M KMBOTHBIX,
«Buabsl u3amMeHunBoCcTH», «MoaudukaloHHas W3MEHUYMBOCThHY, «Hacnenosanue
pesyc-hakropay, «I'eHeTrka rpymnn KpoBmw», « MyTallMOHHAsE U3MEHYHUBOCTh.

O6opynoBaHue: Mojaenu-ammIuKau  «MOHOTHOPUAHOE CKPEIIMBAHUEY,
«Henomuoe pomuHMpoBaHue», «JurubpuaHoe ckpenmBanuey», «llepexpéct
XpOMOCOMY, MUKPOCKOIT U MUKpoTIpemnapar «pozoduna» (Hopma, MmyTanmu Gopmbl
KPBIJILEB ¥ OKPACKH TejIa), repoapuii «['opoX moceBHO.



JlaGopaTopHbie M MpaKTUYEeCKUE PadOThI:

Jlaboparopnas pa6ota Ne 5. «V3yueHue pe3yiabTaTOB MOHOTHOPHUIHOTO W
JUTMOPHUIHOTO CKPEIIMBaHUs y AP030(PUIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas padota Ne 6. «3ydenne MoaupUKAITMIOHHOW N3MEHYHUBOCTH,
IIOCTPOEHNE BAPUALMOHHOTO PSI/1a ¥ BApUALMOHHON KPUBOY .

Jlaboparopnas pabota Ne 7. «AHamu3 MyTauuid y apo30(uibl HA TOTOBBIX
MUKpOIIpenaparax.

[Mpaktuueckass pabota Ne 2. «CocTaBneHWe W aHaAIM3 POJOCIIOBHBIX
YEJIOBEKaAY.

Tema 7. Cenexuus opranu3MoB. OCHOBbI 0MOTEXHOJIOI HH.

Cenekups Kak Hayka M IIpoOLECC. 3apOXKIACHUE CEIEKIUU U JTOMECTUKALIMSL.
VYuenne H. Y. BaBusoBa o LieHTpax NpOUCXOXKACHHUSI K MHOTOOOPa3usl KyJIbTYpPHBIX
pactenuii. LIeHTpBI MpOUCXOKAECHUS TOMAIHUX )KUBOTHBIX. COpT, OPOIa, IITAMM.

CoBpeMeHHbIE METObI CEIEKIMU. MacCOBBIN U MHIUBUIYAJIbHBIA OTOOPHI B
CEJEKIMU pPACTEHUHM M KUBOTHBIX. OlEeHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeumBaHue — UHOpuAMHr. Yucrtas nuHus. CKpelyMBaHWE YMCTBIX JIMHUM.
['erepo3uc, wim rubpuaHas cuina. HepoacTBEHHOE CKpelMBaHUE — ayTOPHJIMHI.
OTtnanénnas rudpuauzanus u e€ ycrnexu. ICKyCCTBEeHHbIN MyTareHe3 M MoJjydeHue
MOJIMIUIOUAOB. J{0CTHXKEHHSI CENEKIIUN PACTEHUM, Y)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorusa Kak OTpaciie NPOU3BOJCTBA. ['€HHass WHXKEHepHs. DTaribl
co3nanus pexomOuHantHoM JIHK wu Tpancrennbix opranuzmoB. Kierounas
uHxeHepus. Kilerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHMIA
KinoHupoBaHue BBICOKONPOIYKTHBHBIX CEINbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Oxosioruueckue W dtudeckue  npodbsempl. MO  —  reHeTuuecku
MOAU(GUIUPOBAHHBIE OPTAHU3MBL
JlemoHCTpanmu:

[Toptpersl: H. U. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumpl m cxembl: KapTa «LIeHTpBI MPOUCXOXKIAECHUS W MHOT000Pa3us
KYJbTYPHBIX pacTeHUi», «Ilopoapl JOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactennit», «Otnanénnas rudbpuauzanus», «Padote! akagemuka M. ®@. NBanoay,
«Ilomummonaus», «OO0bekThl OuOTEeXHONOTUNY, «KierouHble KyabTypel U
KIIOHUPOBaHHE», « KoHCTpyHpoOBaHuE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKY TUI0I0OB U KOPHEIIOA0B AUKUX GOPM U KYJIbTYPHBIX
COPTOB pacTeHuit, repoapuii « CelbCKOX03IMCTBEHHBIE PACTCHHUS .

JlabopaTopHble M IPaKTHYECKHE PA0OTHI:

Oxckypcusi « OCHOBHBIE METOABI U JOCTHXKEHHSI CEJEKIMH PACTEHHN U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,



COPTOUCHIBITATENbHBIM Yy4aCTOK, B TEIUIMYHOE XO3SICTBO, JadOpaTopuro
arpOyHHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo1r0OLIHOHHAS OMOJIOTHS.

[Ipennocelikn BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOPHUU. DBOJIOLHMOHHASA
Teopusi U €€ MecTo B OMOJIOTUU. BrusiHue 3BOJIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUH U IPYTUX HayK.

CBuzerenbctBa 3BoJround. [laneoHTONOTHYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS] BHJIOB B HAJCOHTOJOTMYECKOM JIETONUCH, NEPEXOJHbIE (POPMBL
buoreorpaduueckue: cxoacTBo U paziuuue ¢payH u (aop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUYECKHE: CXOACTBA U pa3Myusi SMOPHUOHOB pa3HbIX BHJIOB
N03BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpTraHu3MOB.

OBomounoHHas teopuss Y. Jlapuna. Ilpennochuiki BO3HUKHOBEHUSA
JNapBUHU3MA. J[BIKyIME CWIIbI 3BOJIIOUMU BHIOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONPEAEIEHHAs U3MEHUYHUBOCTb,
0opn0a3a cylecTBOBaHUE, ECTECTBEHHBIN OTOOD).

Cunrernueckast Teopusi 3BoOIMHN (CTD) 1 €€ 0CHOBHbIE TOJIOKEHHUS.

MukposBosmonus. [Tomynsinuys Kak equHUIa BUAa U BOJIIOLINH.

JBrxyiue cuibl (hakTophl) SBOJIOLUU BUAOB B MpHUpoJie. MyTallmOHHBIH
npolecC U KOMOMHATHBHAA U3MEHYMBOCTh. llomynsiiMOHHbIE BOJMHBI U Apeiid
reHoB. M3oiauus u Murpanusi.

EctecTtBeHHbIli 0TOOp — HampaBisomuid ¢dakrop 3Bosronud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTar 3Boonuu. [Ipumeps
NPUCTIOCOONIEHUH Yy OpraHu3MOB. ApoMOP(O3bI U UANOATANITAIIH.

Bung u  BumooOpaszoBanme. Kputepuu Buma. OcHOBHBIE — (OpMBI
BH1000pa3oBaHus: Teorpaduaeckoe, SKOJIOTHIECKOe.

MakpoosBostorusi. DPopMbl  IBOJIONNU:  (PHIIETHYECKAs, JTUBEPTCHTHAS,
KOHBEpIreHTHas, napavienabHas. HeoOpaTumMocCTh 3BOIOIUH.

[IpoucxoxaeHue 0T HECHEMUATM3UPOBAHHbBIX NpeakoB. [Iporpeccupyronas
crieranu3anys. AfanTuBHAs pagualus.

JdeMoHcTpanuu:

IToptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mrosiep, A. H. CeBep1ios.



Tabmuue! u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa HA 3eMIIey, «3apOo bl
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbel  OOprOBI  3a
cylecTBOBaHue», «EctecTBeHHbI 0TOOP», « MHOrooOpasue coOpToB pacTeHUD,
«MHoroob6pazue  moponx  KuUBOTHbIX»,  «[lomymsmum»,  «MyranuonHas
U3MEHYUBOCTHY», «Apomopdo3by, «Uanoaganramum», «OO0mas aereHepanus,
«JlBrxymme cuiel 3Bosronun», «Kapra-cxema mapuipyra myremectsus Y.
HapBuna», «boprsba 3a cymiectBoBanue», «IIpucrnoco61eHHOCTs OPraHU3MOBY,
«I"eorpadpuueckoe BU000pazoBaHUE», « IKOJOTUUECKOE BUI000PA30BAHUEY .

O6opynoBaHue: KOJUIGKIIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIMIAMH OKPAaCKH,
HaOOp MIOAOB U CeMsiH, KosuieKuusi «lIpuMepsl 3allMTHBIX TPUCIIOCOOIEHUN Y
AKUBOTHBIX», MOJEb «OCHOBHBIE HAlpPaBIEHHs SBOJIOLUUN», 00bEMHAA MOJIEb
«CTpOeHHE rOJI0BHOTO MO3Ta 103 BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KoJeKIus «DopMbl COXPAHHOCTH
VUCKOTIAEMBIX JKMBOTHBIX M pAaCTeHMID», Mojenp ammumkauus «llepekpécr
XpOMOCOMY, BIIaXKHbIE ITpenaparsl « PazButre HaceKoMOoro, « Pa3BuTue IsaryKkm,
MUKpornpenapar «lpo3zopuna» (Hopma, MyTaiuu GopMbl KPbLITBEB U OKPACKHU TEJIA).

JlaGopaTopHble U IpaKTHYECKUE PA00THI:

Jlaboparopnas pabota Ne 1. «CpaBHeHue BUAOB MO MOP(POJIOTHIECKOMY
KPUTEPHUIO».

Jlaboparopnas padota Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCHUTENBHOTO XapaKkTepay.

Tema 2. BO3HUKHOBeHME U pa3BUTH e :KU3HU HA 3emuie.

JloHaydHbIe TPEACTABIEHUS O 3apOKAECHUM >XU3HH. HaydHble T'MnoTesbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 W MaHCHepMus. XUMHUYECKas
HBOMIONMS. AOHOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTATILHOE MOATBEPKICHUE XUMUUECKOU 3BOIIOIIMHU. HauanbHbie sTanbl
ounosornueckoit 3Bomonuu. I'unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHUE NPOTOKJIETKH. llepBble KJIETKM M HX 3BOJIOLMSL
@OopMHUPOBAHME OCHOBHBIX I'PYIII dKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam U nepuogaM. Karapxeil. Apxelickas u
nmpoTepo3oiickas 3pbl. llameo3oiickas spa u €€ NEpHOABI: KEeMOPUMCKUM,
OPIOBUKCKHM, CUITyPUHUCKHH, JEBOHCKUI, KAMEHHO YT OJIbHBIN, IEPMCKUHU.

Me3o30MCKast 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickass 2pa W €€ TMEpHUOJAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOMOTEHOBBIU.

XapakTepucTUKa KIMMAara U T€0JOTHYECKHUX IpoueccoB. OCHOBHBIE dTallbl
HBOJIIOLIMU PACTUTENBHOIO M JKUBOTHOrO Mupa. ApoMop¢o3bl y pacTeHUH u
KUBOTHBIX. [[0sIBIIEHME, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.



Cucrema OpraHnyeckOro Mupa Kak OTpakeHHe 3BOJOLMH. OCHOBHBIC
CHCTEMATHYECKHUE IPYIIIbI OPTaHU3MOB.

OBooLMS YenoBeKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npencTaBieHui o
IPOUCXOKICHUM 4YelnoBeka. Meroapl HM3ydeHHs aHTponoreHeza. CxoacTBa u
pa3Muus YEIOBEKA U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE UETOBEKA.

JIBrxyime cuibl (pakTopsl) aHTponoreHe3a. HacnencTBeHHass ”3MEHYHUBOCTb
U ecTeCTBEHHbIH 0TOOp. OOIIecTBeHHBIM 00pa3 *U3HU, U3TOTOBJICHUE OPYIUN
TpY/Ja, MBILUICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONMUTEKH, YelnoBek
ymenbid, YenoBek npsAMoXondimi, YenoBek HeaHIepTanbCKui, UYemoBek
pazyMmHbIil. Haxonku HcKomaeMblX OCTATKOB, BpeMs CYHIECTBOBaHMS, 00JaCTh
pacrpocTpaHeHusi, 00bEM roOJI0BHOT O MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHble OOJIBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickas), HErpo-aBCTpalouJHasi  (dKBATOpUAIbHAs),  MOHIOJIOUIHAS
(a3marcko-amepukaHckas). UepTel  NPUCHOCOOJEHHOCTH  NpPECTaBUTENEH
YEJIOBEUYECKUX pac K YCJOBHUSAM CYIIECTBOBaHUA. EJMHCTBO 4YEIOBEYECKUX pac.
Kputnka pacuzma.

JdemMoHcTpanuu:

[Hoptpersr: @. Penu, JI. Ilactep, A. W. Onapun, C. Mwmep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxeMbl: «Bo3nukHoBenue CoJIHEYHON cHUCTEMBI», «Pa3BuTHe
opraHvmueckoro wmupa», «PacturenpHas kietka», <«KMBOTHasg  KIETKa»,
«IIpokapuoTnueckas kierka», «COBpEeMEHHas CUCTEMA OPraHUYECKOTrO MUPa,
«CpaBHEHHE aHATOMHYECKUX YEpPT CTPOCHHUS YelIOBeKa M UYEJOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOTMUECKMX HAXOJOK TMPEIKOB
COBPEMEHHOTO 4YENOBEKa», «/lpeBHenmme moam», «ApeBHue moan», «llepsbie
COBPEMEHHBIE IO, « UeToBEUECKHUE pachDy.

OGopynoBanue:  mymsiku  «IIpoucxoxxaeHnue  denoBeka»  (OIOCTBI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJepTalblla, KPOMaHbOHIIA), CJICNKUA WU
n300paKeHUs] KaMEHHBIX OPYIMH TMEepPBOOBITHOTO 4eNoBEKa (KaMHH-YOMIEPHI,
pyomna, ckpebna), TEOXpPOHOJOTHYECKas Ta0iuia, KOJUIEKIUua «DopMbl
COXPaHHOCTH UCKOTIAEMBIX ’KUBOTHBIX H PACTEHHIN.

JlabopaTopHble U IPaKTUYECKHE PA0OThI:

[Ipaktrueckas pabota Ne 1. «M3yueHne nckomaeMbIx OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIUSIX).

DKCKypCcusi «IDBOJIONNS OPTaHUIECKOTO MUpa Ha 3emie» (B €CTECTBEHHO -
Hay4HBIN WM KPaeBeIUECKUI My3€ei ).

Tema 3. Opranu3Mbl 4 OKPY-KAIOIIAS Cpea.



DKOJIOTHS KaK HayKa. 3aa4u U pa3Jeibl IKOJIOTUH. MeTo bl 3KOJIOTNYECKUX
UCCJIEIOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO UETTOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, MMOYBEHHA,
BHYTPUOpPTaHU3MEHHAs.

Oxonoruyeckue Qakropsl. Knaccudukamus skonorudeckux (HakToOpoB:
aduoTnyeckne, OMOTHUYECKHME M aHTPOINOreHHbIE. JIeiCTBUE SKOJOTMYECKUX
(akTOpOB HA OPTaHU3MBI.

Abuotuueckue (HakTOphl: CBET, TEMIIEPATypa, BIAKHOCTH. DOTONEPHOIM3M.
[lpucnocoOnenuss oOpraHu3MoB K  JCUCTBUIO a0MOTHYECKHX  (DaKTOPOB.
buonoruueckue puTMsI.

buotnueckue pakropsl. Buabl OMOTHUECKHX B3aUMOIEHCTBUNA: KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, xoomeparus, MyTyaau3M,
KOMMEHCAIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTPAIU3M.
3HaueHUe OMOTHYECKUX B3aUMOJECHCTBUN [JIsl CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU momyiasiuud. OCHOBHbBIE TOKa3aTenu
NOMYJSIUN: YHUCJEHHOCTb, IUIOTHOCTh, POYKIAEMOCTh, CMEPTHOCTH, HPHUPOCT,
Murpaus. JJuHaMmka 4ucIeHHOCTH MOIMYJISIITH U €€ PeryJIsIIusl.

JdemMoHcTpanuu:

[Hoptpetsi: A. 'ym6omnbar, K. ®. Pynwe, 3. I'ekkerns.

Tabmuubr u cxemsbl: kapTa «IIpupoansie 308 3emi», «Cpenbl 0OuTaHus
opranu3MoBy, «®Doronepuoamsm», «llomymsium», «3aKOHOMEPHOCTH POCTA
YUCJICHHOCTH OMYJSIIUY UH(DY30puH-Ty(penbkuy, «[lumessie nemmy.

JlabopaTopHble M IPaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdosoruueckue 0coOEHHOCTH paCTEHUH U3
pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas paboTta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[paxkTrueckas padota Ne 2. «Iloacu€r MI0THOCTH MOMYJISILIUNA Pa3HBIX BUIOB
pacTeHUN.

Tema 4. CooOmecTBa M 3K0JI0rH4YeCKHE CHCTEMBI.

CoobmiecTBo opranu3zmMoB — OumorieH03. CTpYKTypbl OMOIIEHO3a: BHUIOBAS,
MpOCTpaHCTBEHHAsA, Tpoduueckas (rmmieBas). Bunbl-momuHadtel. CBS3W B
OMoI1IeHO3E.

Oxosorudeckue cuctembl (3kocucteMbl). llonsTe 00 »skocucTeme u
ouoreoneHo3e. DOyHKIUMOHATIbHbIE KOMIIOHEHTBI HKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peiyLieHTbl. KpyroBOopoT BelecTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHHU 3KocUcTeMBI. [IuieBsie enu u cetu. OCHOBHbIE
MOKa3aTeaM 3KOCHCTEMBbI: OMoMacca, MPOAYKIHA. DKOJOTHMYECKHUE MUPAMUIbI:



MPOJYKIMK, YHUCIEHHOCTH, Omomacchl. CBOMCTBA KOCHUCTEM: YCTOWUHMBOCTD,
camoperysinus, paspurue. Cykueccus.

[IpupoiHbIE SIKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHCTEMA XBONHOIO
WIN HIMPOKOJIMCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHCTEMBL ~ YPOOIKOCHCTEMBI.
buonornueckoe v X03s1MCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak ¢akTop yCTOWUYMBOCTA 3KocucteM. CoxpaHeHue
OHOJOTUYECKOTO pa3HOOOpa3us Ha 3emIie.

Yuenue B. . Bepuanckoro o 6uocdepe. ['panuiibl, coctaB U CTPYKTypa
ounocgepsl. XKuoe BemectBO M ero QyHkunu. OcoOeHHOCTH OHOChEpbl Kak
r00aNbHOM 3KOCUCTEMBI. J[MHAMHYECKOE€ paBHOBECHME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemecTB 1 OMOre0OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (Yriepo/a,
a30Ta). 30HAIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoBeuecTBO B Onocdepe 3emiiu. AHTpOTIOTEHHbIE U3MEHEHHUS B Ornocdepe.
['mobanbHbIE SKOIOTUYECKHUE TPOOIIEMBI.

CocyuiecTBoBaHHUE NPUPOABI U uenoBeuecTBa. CoxpaHeHne OnopazHooOpazus
KaKk OCHOBa ycToW4YMBOCTH Ouocdepsl. OCHOBAa pPalMOHAIBLHOTO YIPABICHHUS
OPUPOJHBIMU PECYPCAMHU U UX UCIIOJb30BaHUE. JlOCTHKEHUSI OMOJIOTHH U OXpaHa
IPUPOJIBIL.

JdemMoHcTpanuu:

[Hoptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.

Tabmuupl u cxembl: «Ilumessie nenun», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpupoausie coobmectBa», «llenu nutanus», «IKOJOTUYECKAT MHUPAMUIDY,
«buocdepa u yenoBek», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECA», « IKOCHUCTEMA
XBOWHOTO Jeca», «buoreHo3 BogoéMa», «ArpoueHos», «lIpumepHbie
AHTPOIIOI€HHBIE BO3IEHUCTBUS HA IPUPO1Y», « BaxKHEHIIME UCTOYHUKHU 3arpsI3HEHUS
BO3JlyXa U TPYHTOBBIX BOJ», «I[louBa — BaxHeas cocTtapisolas 0uocdepbn»,
«®aktopsl  gerpaganuu  nouB», «llapHukoBeiit  3ddexT»,  «DaKTOPHI
PaaUOaKTUBHOTO 3arpsisHeHus Oumocdeprl», «OOmas cTpykrypa Ouochepb,
«Pacnpoctpanenue xku3Hu B Onocdepe», «O30HOBBIM dKpaH Ouocdeps,
«KpyroBoport yriaepoaa B 6uocdeper, « KpyroBopor a3oTa B mpuUpoIe».

OOGopynoBaHue: MoJeIb-anIuMKausa « TUnmaHble OMOIIEHO3BDY, TepOapuit
«PactutensHbIe coo0I1IeCTBaY, KOJUIEKIuU «buoreHo3y», « Bpeaurenu Baxxuenmmx
CeNbCKOX03AMCTBEHHBIX KYJIbTYp», FepOapru U KOJUICKIIUN PACTEHUHN U )KUBOTHBIX,
MPUHAJIEKANHME K Pa3HBIM SKOJOTHYECKUM rpymnam oJHOTo Buaa, KpacHas kHura
Poccwmiickort ®enmepann, H300paKEHUS OXPAaHICMBIX BHAOB pACTCHUH U
KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMOJIOITN HA  BA3OBOM VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycrtaHaBiuBalTCs TpeOOBaHUS K pe3yJbTaram
OCBOCHHMS OOyYalIMMHUCS IIpOorpaMM CpeIHero oOImero o0Opa3oBaHMS:
JMYHOCTHBIM, METAIPEIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType JNMYHOCTHBIX pE3YJIbTAaTOB OCBOCHMS mnpeamera «buonorus»
BBIJICJIEHBI CJIEAYIOIIME COCTABISIONINE: OCO3HAHNE 00YUYaOIMMUCS POCCUNCKON
rPaXJaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATETLHOCTH
U CaMOONpPEACNICHUI0, HAIMYUE MOTHBAIMM K OOy4YeHHIO OMOJIOTHH,
I[EJICHANPABIICHHOE PAa3BUTHUE BHYTPEHHMX YOESKIECHUN JIMYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPATUIUN pa3BUTHUA OHOJOTHYECKOTO
3HaHMsI, TOTOBHOCTh M CTIOCOOHOCTh 0OYYAIONMXCsI PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH 1EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTHUECKOTO O00pa3oBaHMs, HAIUYHE HKOJOTHYECKOTO MPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTh IIEJTU U CTPOUTh JKU3HEHHBIC TIAHBI.

JInuHOCTHBIE PE3yJIbTaThl OCBOCHHMS MpeaMeTa « BUONOTHs» 10CTUTAIOTCA B
CIMHCTBE Y4YeOHOM W BOCHHUTATEIILHOW JESITETHHOCTH B COOTBETCTBUHM C
TPAIAULIMOHHBIMU POCCHUUCKAMH COLMOKYJIbTYPHBIMU, HCTOPUYECKUMU U TYXOBHO -
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMHU U HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HaHWSA, CaMOBOCIIUTAHUS U
CaMOpa3BUTHSI, PA3BUTHS BHYTPEHHEW IMO3WLHMM JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY U MPABOMOPSIKY, YETOBEKY TPY/Jla U CTApLIEMy MOKOJICHHUIO,
B3aUMHOTO YBO)XCHUS, OCPEKHOTO OTHOIICHHUS K KyJIbTYpHOMY HACICIHIO U
TpaaULUSIM MHOTOHAMOHAIBHOTO Hapona Poccuiickoint denepanuu, npupoae u
OKPYXarollen cpeze.

JInyHOCTHBIE pE3yNbTaThl OCBOEHMS ydyeOHOoro npeamera «buonorusn»
JIOJDKHBI OTPaXXaTh TOTOBHOCTH U CIIOCOOHOCTH 00Y4arOIIMXCs PYKOBOICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH TMO3UIMENH JMUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TO3UTHUBHBIX BHYTPEHHHX YOEXJEHUN, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
OTIbITA U OTBITA JEATEIILHOCTHA B MPOLIECCE PEATM3AllMA OCHOBHBIX HAPaBJICHUMN
BOCIIUTATEIbHOM JIESITENIbHOCTHU, B TOM YUCJIE B YAaCTH:

1) rpasKkIaHCKOro BOCTIMTAHMSI:

c(hopMUPOBAHHOCTH I'PAKTAHCKOMN TO3UITUU 00 YU AIOIIIEr0Cs KaK aKTUBHOT'O U

OTBETCTBEHHOTO YJICHA POCCUINCKOr0 00IIECTBA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX MPAB ¥ 00513aHHOCTEN, YBaKEHUE 3aKOHA
Y IPaBOTIOPSIJIKA;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM IESITEIbHOCTHU ITPHY CO3JTaHUU Y4EOHBIX
MPOEKTOB, PEUICHHWH YYEOHBIX UM I[IO3HABATEIbHBIX 337a4, BBINOJHEHUN
OMOJIOTHYECKUX DKCTIEPUMEHTOB,;

CIIOCOOHOCTh ONpPEACNATh COOCTBEHHYIO TMO3MIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )KU3HU U OOBSICHATS €€;

YMEHHUE YYUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOJAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBUS JTIOCH C Pa3HBIMU YOKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMANTbHBIM IMOJI0KECHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, TO3HABATEJILHBIX M HCCJENOBATELCKUX 3aja4, YBAKUTEILHOTO
OTHOIIIEHUS K MHEHHIO OIMOHEHTOB MPU OOCYXKJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOU U BOJIOHTEPCKOU NEATEIHHOCTH;

2) MIaTpMOTHY€CKOr0 BOCIIMTAHUS:

c(hopMUPOBAHHOCTH POCCUNCKOM I'PaKTAHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUSI K CBOEMY HApOJ1y, YyBCTBA OTBETCTBEHHOCTH niepe PouHo, ropaoctv
3a CBOM Kpayu, CcBOIO PoauHy, CBOM S3BIK U KyJIbTypY, IPOIUIOE U HACTOSIIEE
MHOTOHAIMOHAILHOTO HapoJa Poccuu;

[IEHHOCTHOE€ OTHOIICHUE K MPUPOJHOMY HACIIEAUIO U TTaMSITHUKaM TIPUPO/IbI,
JToCTUxREHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJAJl POCCHUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BHUTHE OWOJOTHM, TMOHMMAaHWS 3HAYEHUsS OWOJIOTHH B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU UEJIOBEKA U COBPEMEHHOTO OOIIIECTRA,;

uaeiHas yoekIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 U 3anmre (OTedecTna,
OTBETCTBEHHOCTH 32 €ro CYAL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHNSA:

OCO3HAaHME TYXOBHBIX IEHHOCTEW POCCUMCKOr0 HAPOI1a;

c(hopMuPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IIOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJla B TIOCTPOCHHUE yCTOMIMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEHW CEMEMHOW JXWU3HU B COOTBETCTBUHU C
TpaauuusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOIr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, 00IIECTBEHHBIX O THOIIICHHH;



MOHUMAaHHUE SMOLIMOHATBHOTO BO3ACHCTBUSA KUBOM NPUPOIbI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHUE
NPOSIBIISITH KAYECTBA TBOPUYECKOM INUHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbl 310POBbS U
IMOLHOHAJIBHOIO 0J1aTr OIOJIYYHA:

MOHUMAaHUE U peann3aliys 310p0BOro u 06e30macHOro 00pasa Ku3HH (310poBOE
NUTAHUE, COOJIIOJICHUE TUTUEHNY ECKUX ITPABUII 1 HOPM, COAJTaHCUPOBAHHBIH pEKIM
3aHATAA M OTAbIXa, perysipHas (Qu3Mdeckas aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHUS] K COOCTBEHHOMY (PM3UYECKOMY U
NICUXUYECKOMY 310POBBIO;

NOHMMAaHUE LEHHOCTH TPaBUI HWHAUBUAYAILHOTO U  KOJUJICKTUBHOTO
0€301acHOT0 MOBEACHUSI B CUTYALMSIX, YTPOKAIOIIMX 3/10POBbIO U )KU3HU JIOACH;

OCO3HAHME MOCJEACTBUIA U HENPUATUS BPEAHBIX NPUBbIUEK (yHOTpeOICHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs!);

6) TPy10BOT0 BOCIIUTAHUSA:

rOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYA0IIO0HE;

TFOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTUYECKOW MU COLMAIbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATh U CaMOCTOSTEIHHO
BBITIOJIHATD TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3inyHbIM chepam npodecCUOHANTBHON ASSITENbHOCTH, YMEHHUE
COBEpUIaTh OCO3HaHHBIM BbIOOp Oynymied mnpodeccun U PeaM30BbIBATH
COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30oBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0rH4€eCKOT0 BOCTIMTAHUS:

HKOJIOTUYECKHU LIENeCO00pa3HOE OTHOIICHUE K PUPO/I€ KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIIIeCTBOBaHUS;

MOBBIIIEHUE YPOBHS 3KOJOTHUECKON KYyJIbTYphl: MNPUOOpETEHHE OTbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXHBIX TOCJIEACTBUNA IS
OKPYKarollen Cpeibl;

OCO3HaHME II00aTbHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM U MmyTell Hux
pelieHus;

CITIOCOOHOCTH UCTIONIBb30BaTh MPUOOPETaeMBbIE MPU U3yYE€HUU OMOJIOTUH 3HAHUS
M yYMEHUS TpU pEUIeHHH MpoOJeM, CBS3aHHBIX C  palMOHAIbHBIM
IPUPOJIONONb30BaHNEM  (COOJIIO/IeHnE TpaBWi  IMOBEJACHUS B MIPHUPOJE,
HalpaBJCHHBIX HA COXPAaHEHWE DPABHOBECHS B HKOCUCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, OOChephI);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCSIIMX BPE OKPYKArOLIEH IIPUP O THON
cpene, yMeHHe MpOrHO3WPOBATH HEOIArOMPUSTHBIE HKOJIOTHYECKHE MOCIIEACTBYS
MPEANPUHUMAEMBIX JEUCTBUN U MIPEIOTBPALIATh UX;

HAIMYHE PA3BUTOTO IKOJOTUYECKOIO MBIIUICHUS, IKOJOTUYECKOU KYJIbTYPBI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA UMM B IIO3HABATEIIbHOW, KOMMYHUKATUBHON M COLMAIILHOU
IIPAKTHUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUYECKOU AEATENBHOCTH 3KOJIOT MY €CKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

c(hopMHUPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOW NMPAaKTHUKU, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYp, CITIOCOOCTBYIOILIEI0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJITYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATENBCKOM KYJIbTYpPBl Kak CpelncTBa
B3aMMOJICUCTBUS MEXKTY JIFOJABMH U TTO3HAHUS MUPA;

NOHUMAaHUE CHEHU(PUKA OHOJIOTMM KaK HayKH, OCO3HaHHMs €€ poJd B
(GbopMUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOIO
NPEICTABICHUSI 00 OKPYKAIOLIEM MHUPE KaK O €IMHCTBE MPUPOMIBL, UEJIOBEKA U
oOl11lecTBa, B TMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHHUU MpoOseM
COXpaHEHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIAEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJIsI COBPEMEHHOM LMBWIM3ALUU:
obOecrieueHrsi HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHWE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX pelaTh pecypcHble MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTEeH BBIX01A U3 II00ATbHBIX HKOJIOTHYECKHUX MTPOOIeM 1
obecrieueHusi mepexoja K  YCTOMYMBOMY  pAa3BUTHIO,  pallMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYpPCOB U (OPMUPOBAHUIO HOBBIX CTaHapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTHUECKUX 3HAHUU B LEIIX
NOBBIIIEHUST OOIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KakK
COCTaBHOM 4acTu (PyHKIIMOHAJILHOW I'PaMOTHOCTH 00 y4Jaroumxcs, GopMHUpyeMoit
NP U3y4EHUU OMOJIOTHH;

MMOHMMAHUE CYITHOCTU METOJ0B MO3HAHMS, UCTOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HaAHUS i1 aHalu3a U
OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpPa M MPOUCXOAIIMX B HEM H3MEHEHHI,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX € LENbIO MOJIY4YEHHS T0CTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS I
peleHust Npo06ieM B pealibHbIX )KM3HEHHBIX CUTYaLUsX;

OCO3HaHWE ILIEHHOCTH HAyYHOW JeATEeIbHOCTH, TOTOBHOCTbH OCYILIECTBISATH
IPOEKTHYIO U UCCJIE0BATENBCKYIO AEITEIbHOCTh MHANBUYATIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEpPBIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IOJyYEHHIO HOBBIX 3HAaHUH 1O OHOJIOTHH B
COOTBETCTBHUU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeamerHbie pe3ynbTaThl OCBOCHUS yueOHOTO mpenmera «buosorus»
BKIJIFOYAIOT: 3HAuYUMbIe i1  (POPMHUPOBAHHUS MHUPOBO33PEHUS OOYUAIOIIUXCS
MEXIUCIUIUIMHAPHBIEC (MEXIPEIMETHbIC) 00IEHAYYHbIE TTOHSATHUS, OTPAXKAIOIIHIE
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHEeIU(UKYy METOJ0B ITO3HAHM,
UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs, SBICHHUE, MPOIIECC,
CHUCTEeMa, HAyIHBIN (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWH,
UCcClieIoBaHue, Ha0JII0IeHNE, U3MEPEHHUE, SKCTIEPUMEHT U IPYTHX), yHUBEPCATbHbIE
yueOHble JeHcTBUs (TMO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIC),
obecrnieunBaromnme popmMupoBaHrue GyHKITMOHATLHON IPaMOTHOCTH U COITMATBHOMN
KOMIIETCHIIMM ~ OOYyYaromuXxcsi, CIOCOOHOCTh OOYYaIoOmUXCsl HCIOJIb30BaTh
OCBOCHHBIC MEKIHCITUTUIMHAPHBIC, MEPOBO33pPEHUYCCKIE 3HAHUS M YHUBEPCAJTbHBIC
ydeOHBIC ICHCTBUS B TTO3HABATEILHOM M COIMAIbHOM ITPaKTHKE.

MeranpenMeTHbie pe3yibTaTbl OCBOEHHUS MPOTpaMMBbl CPETHETO OOIIEro
00pa3zoBaHUs TOJHKHBI OTPAXKATh:

OBiajeHUe  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJbHBIMHU
NeUCTBUSIMM:

1) 6a30BbI€ JIOrHYecKue AeiicTBUs:

CaMOCTOSITENTbHO  (OPMYIHPOBaTh W aKTyaJM3UpPOBaTh  MPOOJEMY,
paccmarpuBath €€ BCECTOPOHHE;

WCIIOJIHb30BaTh MPU OCBOCHUM 3HAHUWA TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CHHTE3a, CpaBHEHUS, KJIac (UK, 0000IIEHMS ), paCKPHIBATH CMBICIT
OMOJIOTHUECKUX MOHATUN (BBIACIATh UX XapaKTepHbIC MPHU3HAKU, YCTAaHABIMBATH
CBSI3H C APYTUMU OHITHIMN);

OTIpeNeNsITh e JASITEILHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
TIOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI IEATENHHOCTH C TTOCTABJICHHBIMU IEIISIMU;

UCIIOJIH30BaTh OMOJIOTUYECKUE TOHATHS I 00BbsICHEHUS (DAaKTOB U SBJICHUI
YKUBOU IIPUPOIBL;

CTPOUTHh JIOTHYECKUE PACCYXACHHUS (MHIYKTHBHBIC, JACIYKTUBHBIC, TIO
AHAJIOTUH), BBISABJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTpPHUBAEMBIX
SBJICHUSX, (DOPMYIUPOBATH BBIBOIBI M 3aKITFOYCHUS;

MPUMEHSITH CXeMHO-MO/IETbHBIC CPEACTBA JIJIs PEICTABIICHMSI CYIIECTBEHHBIX
CBSI3¢ W OTHOIIEHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
NPOTHBOPEUMA PA3HOTO POJIa, BBISBICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIAH PEUICHUS MPOOJIEMbl ¢ YUETOM aHAIM3a MMEIOLIUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B A TEIILHOCTb, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIECTBUM I€ATENbHOCTH;

KOOPJAMHUPOBATH U BBIIOJHATH pA0OTY B YCIOBUSAX PEAILHOTO, BUPTYAJILHOIO
¥ KOMOWHUPOBAaHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEILICHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbI€e HCCIAET0BaTEILCKHE 1€l C TBHA:

BJIaJIeTh HABBIKAMU Y4eOHO-UCCIIEI0BATEIbCKOM U IPOEKTHOM eI TEIbHOCTH,
HaBbIKAMHU  pa3pellieHHuss MpoOJeM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY IOMCKY METOIOB PEIICHUS PAKTUYECKUX 33/1a4, [P UMEHEHUIO
Pa3IMYHBIX METOI0B ITO3HAHMUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABl JEATEIbHOCTH MO MOJYYEHHIO HOBOIO
3HaHUS, €ro HWHTEpIpeTaluy, MpPeoOpa30BaHUI0O U MNPHUMEHEHUIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE ITPU CO3/IaHUU YUYEOHBIX U COLIMATIbHBIX IPOEKTOB;

dbopMupOBaTh HAYYHBIN TUI MBIIUICHHS, BJIJIETh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHATUSMU U METO1aMU;

CTaBUTh W (HOPMYyIUpPOBaTh COOCTBEHHBIE 3aJauyd B 00OpazoBaTeIbHON
JESITEIbHOCTH U dKU3HEHHBIX CUTYaIUSX;

BBISIBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJU3UpPOBATH 3ajadvy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUs, HAXOAUTh apIyMEHThI JIJIsl I0KA3aTelIbCTBA CBOMX
YTBEP KIEHUI, 3a/1aBaTh NApaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OILICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEICHANPABICHHBIM MOUCK MEPEHOCA CPEACTB M CIOCOOOB
JeUCTBUS B MPOECCHOHALHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHHUA B IMO3HABATEIbHYIO M MPAKTHUECKYIO 00JacTH
KUZHENEATEIbHOCTH,

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIC WJIEH, MpeJJiaraTh OPUTHHAIbHBIC MOIXO0Abl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIUE ATbTEPHATUBHBIC PEIICHUS.

3) pa6oTa c unpopmanueii:

OPHUEHTHUPOBATHCS B PA3JIMYHBIX HCTOUYHHUKAX MHPOpMAIIHH (TEKCTe Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHOM JuTeparype, OHOJOTMYECKUX CJOBAPAX MU
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIM3UpOBAaTh
uHGOPMAIIIO PA3TMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKH OIICHUBATh
€€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTb;



dbopmynupoBarh 3apOChHl U NPUMEHSATh Pa3IMYHbIC METOJIbI PU MOUCKE U
otOope 6uosornyeckoit nHpopmanrum, HeoOX0AUMOM I BBITIOJIHEHUS y4eOHbBIX
3a1ay;

npuoOpeTaTh OMBIT HCMOJb30BAHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AKTUBHOTO UCIIOJIb30BaHUS Pa3JIMUHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MpEACTaBICHUS
ounonoruueckoit uHopmaiuu (CxeMbl, rpaduKu, TUarpaMMbl, TAOIUIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBIM A3bBIK B KayecTBE CpencTBa mpu padore ¢
ouosiornueckoi uMHGOpPMaALME: MPUMEHATh XUMHUYECKHE, (QU3NUECKUE U
MaTeMAaTUYECKUE 3HAaKU W CHUMBOJIbI, (hOpMYJibl, aOOpeBUaTypy, HOMEHKIATYpPY,
UCIIOJIb30BaTh M NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpelcTBa
HarJsiIHOCTH;

BJIQJICTh ~ HABbIKAMU  paclioO3HaBaHMs M 3allUThl  HMH(pOpMaLUH,
MH(GOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHUe yHUBEPCAJbHBIMA KOMMYHUKATHBHBIMY 1€ C TBUSIMH :

1) o01eHMe:

OCYILECTBIATh KOMMYHHMKAIIMHA BO BCEX Cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WIA JUCKYCCHM MO CYLIECTBY 0OCYKJIaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKAa3bIBAaTh CYXIEHUS OTHOCHUTEIBHO BBINOJHEHUS TP ejiaraeMoi
3a/1a4y, YUYUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3ULUI JPYTUX YYaCTHUKOB
JMAJIoTa Wi JUCKYCCHUH);

pacrio3HaBaThb HeBepOalbHbIE CpEIACTBA OOIIECHUS, MMOHUMATh 3HAYEHHUE
COLMAILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYalui,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOIIEHUSI U B3aUMOJEHCTBUS, TOHUMATh
HAMEPEHUs IPYTHX JIIOJIeH, NPOSIBISITh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupOoBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO H3J1araTb CBOIO TOUKY 3PEHHSI C HCIOJb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) cOBMeCTHASI 1eSITeIbHOCTD:

NOHUMAaTh U HMCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIUBUIYaATIHHON
pabOTHI IPU PEIICHUH OUOJIOTHIECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHUS TPYIIOBLIX (OPM B3aUMOACHCTBUS TP PEIICHUN y4eOHOH 3a1auu;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH C y4y€TOM OOLIMX
MHTEPECOB U BO3MOXHOCTEH Ka)/10T0 YJICHA KOJUIEKTHBA,

OpUHUMATh 1€  COBMECTHOW JI€ATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJIMHUPOBAaTh JACUCTBUS MO €€ JOCTHUKEHHIO: COCTAaBJISITh IUIAH JEWC TBUM,



pacrpenensiTe poiad ¢ Y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh PE3yIbTaThl
COBMECTHOM PabOTHI;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIA/1a M KAXKJI0T0 Y4aCTHUKA KOMaH bl B OO
pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IIpe[yiaraTb HOBBIE NPOCKTHI, OLICHMWBATh HAEH C TO3WLIWH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJAATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaIUAX, IPOSIBISATh TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1ageHne yHUBEPCAJIbHBIMU PeryJISATUBHBIMHU 1€ HUCTBUAMM

1) camoopranmu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS BBISABIECHUS NOpoOJieM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LENEBBIE U CMBICJIOBbBIE
YCTAHOBKHM B CBOMX JEHUCTBUSX M MOCTYNKAaX MO OTHOILIEHUIO K KUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIBHO OCYIIECTBIATh MO3HABATEIBLHYIO JESTEIILHOCTD, BBISBIIATH
po0OJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIILHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

CaMOCTOSTENbHO COCTABIISATH IJIAH PEIICHUS TPOOJIEMBI C YIETOM UMEIOILIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIMOYTECHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacMpsITh paMKH y4eOHOT0 MPeMeTa Ha OCHOBE JINYHBIX MPEANOYTCHUN;

JieNaTh 0CO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €10, OpaTh OTBETCTBEHHOCTH 32
pELIEHHE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW JPYAUIMH B
pa3HBIX 00JIACTAX 3HAHWM, MOCTOSIHHO TMOBBIIIATH CBOM OOpa3zoBaTelbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPO.Ib:

J1aBaTh OLICHKY HOBBIM CHTYalUsiIM, BHOCHUTb KOPPEKTHUBBI B JIESTEILHOCTS,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJICTh  HABBIKAaMU  TO3HABAaTEIbHOM  peduiekcM  Kak  OCO3HaHMs
COBEpIIAEMbIX JCHCTBH M MBICIUTEIbHBIX IPOLECCOB, UX PpE3YJIbTATOB U
OCHOBaHUH, UCIOJb30BaTh NPUEMBI pedUIEKCUH JJi OLIEHKHA CUTYyalllH, BhIOOpa
BEPHOT0 PELICHHUS;

YMEThb OLICHWBATh PUCKU W CBOEBPEMEHHO NPUHMMATh PEUICHUS 10 UX
CHUKEHMIO;

MPUHAMATh MOTHBBI M apTYMEHThl JIpYIMX IpU aHAM3€ pPE3YJIbTATOB
NEATEIbHOCTH;



3) npunsATHE el U APYrUx:

NPUHUMATH ce051, TOHUMAsi CBOU HEJOCTATKHU U JOCTOUHCTBA;

IpUHUMAaTh MOTHUBBI M apTyMEHTBl JPYTHX [pPHU aHaIU3€ pPE3YJIbTATOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MTPABO U MPABO IPYTHUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP € MTO3UIMH IPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl OcBoeHUs mporpamMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crieniduueckue st yueOHoro nmpeamera « buosmorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHUH, BUBI ACSITEILHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YU4EOHBIX CUTYaIUsAX, a TaAKKE B PeabHBIX
KU3HEHHBIX CHUTYyallusX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMeTHbie
pe3ybTaThl MPEACTABJICHBI 10 T0J1aM 00yUYEHHUSI.

[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buosorus» ¢ 10
Kaacce NOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHHUA E€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO -
HAy4YHOU KapTUHBI MHpAa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJl€ POCCHUUCKHUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHAIHHOU
IPaMOTHOCTH YEJIOBEKa JI PELLeHNUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPkKaHUE OUOJIOTMYECKUX TEPMUHOB U TOHSTHI:
KW3HbB, KJIETKA, OpTaHU3M, MeTa00JI13M (0OMEH BEIIECTB 1 MPEBPAICHIE SHEPTHH ),
romMeoctas (caMmoperyisiuusi), ypOBHEBas OpraHM3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BECHUE (PENPOTYKLINS ), HACIEACTBEHHOCTh, U3MEHYMUBOCTbD, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OWOJIOTHYECKHE Teopuu (KIETOYHAs, XPOMOCOMHa,
MyTallMOHHASI, UEHTpallbHAasg JOTMa MOJIEKYJIpHOM Ouonoruu), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 neHTpax MHOT000pasusi v
POUCXOKIAEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBunosa), onpeaenste rpaHuLibl UX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METO/IaMU HAy4YHOT'O TO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
ONMCAHHUE >KMBBIX CUCTEM, MPOLIECCOB U SIBJICHUW, OpraHU3alys U MPOBEACHUE
OHOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBI)KEHHE TUITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIENYEMbIMH BEIMYUHAMU, OOBSICHEHUE MOJIYYEHHBIX PE3YJIbTaTOB,
UCII0JIb30BaHHBIX HAYYHBIX MTOHSATUH, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBObI
HA OCHOBAHUM MOJyYEHHBIX PE3Yy/IbTATOB;



YMEHHUE BBIJCISATH CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIIETOK MPOKAPUOT U
IYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, OCOOCHHOCTU
IpOILIECCOB: OOMEHa BEIIECTB M MPEBPAILCHUs PHEPTUH B KIETKE, (DOTOCUHTE3A,
IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO03a, MeHo3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAILHOTO Pa3BUTUS OpPTaHU3MA
(oHTOTEHE3);

YMEHUE NPUMEHSTh MOJYYEHHbIC 3HAHUA JUIA OOBSICHEHHS] OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUH, JJIS1 NIPUHATHS MPAKTUYECKUX PELICHUH B ITOBCEIHEBHOU
KHU3HU C ILenblo olecreyeHus O€30MacHOCTH CBOETrO 3J0POBBS M 3J0POBbS
OKPYKAIOIIHX JIFOJIeH, COOOAEHNS HOPM IT'PaMOTHOTO MIOBEJICHHS B OKPY>KaroIIen
OPUPOJHON cpene, MOHMMAaHWE HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHHUIA
COBPEMEHHOW  Ouojornd ¥ OHMOTEXHOJOTHH  JJIi  PalMOHAIBHOTO
PUPOI0TIOIb30BaHHUS;

YMEHUE pelarh »JJIEMEHTapHbIe TE€HETUYEeCKUEe 3aJauyd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHKWE, CIEIUICHHOE HACJeOBaHUE, COCTABISITH CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS I MPEICKa3aHusl HACJICAOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBITIOJHATH Ja0OpaTOpHBIE W TMpakTHUecKhe paboThl, COOIIONATH
MpaBujia Mpu paboTe ¢ y4eOHBIM U JTa00PaTOPHBIM 000PY10BAHUEM;

YMEHUE KPUTUYECKH OIICHUBaTh W HWHTEPIPETUPOBATh HH(OpMAIIHIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKJIIOYAIONIYI0 TICEBJAOHAYyYHbIC 3HAHUA U3
Pa3IMYHBIX HCTOYHHUKOB (CpencTBa MacCOBOM MHPOPMAIINH, HAYYHO -[TOTYJISPHBIC
MaTrepualibl), STHUYECKHE AacCIeKThl COBPEMEHHBIX HCCIEIOBaHWA B OHOJIOTHH,
MeIHIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE M YCTHBIE COOOIICHNS,
0000111as8 OMOJOTHUYECKYI0 MHPOPMAITHIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN anmapaTt OMoI0ruu.

[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUU B CUCTEME HAYIHOTO
3HAHUS ©CTECTBEHHBIX HayK, B (OPMHUPOBAHHUH COBPEMEHHOW €CTECTBEHHO -
HAy9HOW KapTHHBI MHpPa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIIMOHAIHHOU
IPaMOTHOCTH YEJIOBEKA JIS PEIICHNUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COICPKAHNE OMOJIOTUIECKUX TEPMHUHOB U IMTOHSTHIA: BUI,
MOMYJISAIHSI, T€HO(MOH, SBOJIFOIMS, ABMXKYIIUE CWIBI ((paKTOPBI) HBOJIIOINH,
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, PKOJOTHIECKHE (DAKTOPHI,
IKOCUCTEMA, TMPOJYICHTBI, KOHCYMEHTBI, PEIYIEHTHI, IeNA  IUTAHUA,
AKOJIOTHYECKas MUpaMuIa, OMoreoreHos3, onocdepa;



yMEHUE Wu3NaraTb OHUOJOTHYECKHEe TEOpUuH (dBOJIIOLMOHHAA Teopus Y.
JlapBrHa, CUHTETHYECKas TEOpHUS DHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxoxactsa K. M. Bbapa, uepenoBaHus rjaBHbIX HanpaBJICHUN M
nyteit sBomrormu A. H. CeBeprioBa, yuenus o 6uochepe B. M. Bepuaackoro),
OTPEAENATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIaJeTh METO/IaM1 HAYy4YHOT'O TTO3HAHUS B OUOJIOTHH: HAOIIOIEHUE U
OMMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJICHUI, OpraHU3alus U MPOBEACHUE
OHOJIOTUYECKOTO SKCTIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXKIY HUCCIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE IOIYUYEHHBIX PE3YJIbTaToB,
UCII0JIb30BAaHHBIX HAYYHBIX MOHITHIA, TCOPUN U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI
Ha OCHOBAHUU MMOJY4YE€HHBIX PE3YIIbTATOB;

YMEHHUE BBIJCISATh CYIIECTBEHHBIE MPU3HAKH CTPOEHUS OMOJOTUYECKHX
OOBEKTOB: BHUIOB, NOMYJSILUN, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYIIEHTOB,
OMOreoueHO30B U 3KOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHON
U3MEHUYHMBOCTH, €CTECTBEHHOTO O0TOOpPa, BUA000pa30BaHUs, NMPUCTIOCOOJIECHHOCTU
OpTaHW3MOB, JEHCTBUS SKOJOTHYECKUX (DAaKTOPOB HA OPTraHM3MBI, TepeHoca
BEIIECTB M IMOTOKA SHEPTUU B HKOCUCTEMAX, AHTPOIIOTCHHBIX HM3MEHEHUH B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB W OUOTCOXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHUE TPUMEHSTh TOJYYSHHbIE 3HAHUA JUIA OOBSICHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUM, JJIs1 NIPUHATUA NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOM
KU3HU C IEeNbl0 obecredeHus Oe30MacHOCTH CBOETO 3J0POBBS M 3J0POBbS
OKPYKAIOIIHX JIFOJIeH, COOIIIOACHNS HOPM TPaMOTHOTO TIOBEJICHHS B OKP Y KatoIIen
NPHUPOJHON cpene, MOHMMAaHWE HEOOXOIUMOCTH HCIIOIb30BaHUS JOCTHKEHUIA
COBPEMEHHOM OMOIOTUH JIJIs pAIMOHATIBHOTO PUPOA0TIOTIb30BAHHS,

YMEHHUE pelaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 33]Ja4H, COCTABIISATH CXEMbI
NEpEeHOCa BEIECTB U YHEPTUH B IKOCHUCTEMAX (LIEMU TUTAHWUA );

YMEHHE BBIMOJHATH JIAOOPATOPHBIE U TMPAKTUYECKHE PabOThl, COOIOAATh
npaBuiia mpu padoTe ¢ yueOHBIM U Ta00paTOPHBIM 000Dy I0BAaHUEM;

YMEHUE KPHUTUYECKU OIICHUBAaTh W HMHTEPNPETHPOBATH WHGOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKJIIOYAIONIYI0 TICEBJAOHAYyYHBIC 3HAHHUA U3
Pa3IMYHBIX HCTOYHHUKOB (CpecTBa MacCOBOM MHPOPMAITUH, HAYYHO -ITOTTYJISIPHBIC
Marepuaibl),  pacCcMaTpuBaTh  TIJIO0AIBHBIE  JKOJOTHYECKUE  MPOOIIEeMBI
COBPEMEHHOCTH, POPMHUPOBATH ITO OTHOIICHUIO K HUM COOCTBEHHYO ITO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IMMUCHMEHHBIE M YCTHBIE COOOIICHWS,
0000111ast OMOJOTHUIECKYIO0 HHPOPMAITHUIO U3 HECKOJBbKUX MCTOYHHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnbie | Ilpakrnueckue
MporpaMMbl Bcero o0pa3oBareJbHbIE
patdoThI padoTsbl
pecypcsbl
bu6mmoreka [IOK
1 bronors kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U UX OpTaHHU3AIUS 1 bubmorera [IOK
p H https://m.edsoo.ru/7f41c292
N bubmuoreka [IOK
3 XUMHUYECKUM COCTaB U CTPOEHUE KIETKU 8 1 https/m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 FKM3HENCATEIBHOCTE KICTKA 6 https://m.edsoo.ru/7f41c292
5 Pa3MHOX€EHME U MHIMBUYAIBHOE PA3BUTHE 5 1 bubmuotexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M M3BMEHUYHUBOCTD 3 15 bubmuoreka IIOK
OpTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexunst opranu3mMoB. OCHOBBI 3 bubnmnoreka [IOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepaiioe npens ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 0 4
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11 KVIACC

KoJsmnuecTrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrpoabnsie | IlpakTudeckne
NporpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 IBomonHONKAA brosors 9 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 9 05 bubmuotexa LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"nu3Mmel ¥ O arom@st cpena 5 1 Bubmzorera [JOK
p Pyx p https://m.edsoo.ru/7f41cc74
bu6mmoTexka [IOK
4 Co0011IeCTBa M IKOJIOTUYECKUE CUCTEMBI 9 httpsy/m.edsoo.ru/7f41cc 74
bu6aunoreka [JOK
° Pesepsrioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
HIE 34 0 2.5

[TPOTPAMME
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