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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMupOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHuentyanbHble nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIECHHOCTH LieJieH, COAEp KaHUs,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJOKCHHSI O CHeUpUKe ONOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONIPEIECTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oouosioruu u €€ CTPyKTypa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O LeNsx, 00 o0mieil cTpaTeruu 00y4eHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pasgenaM W TeMaM, PEKOMEHAYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUS y4eOHOTO MmarepHaia C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHHus B (GopMHpOBaAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omarogaps uemMy B HeW mpocMaTpuBaercs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIpPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKaromen
npupoaHoii cpeze. [loaromy Hapsay ¢ U3ydeHreM 001e0MOIOTHYECKIX TEOPH, a TAK)Ke 3HAHUHN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OHOJIOTHH YIEJIEHO BHUMAHUE UCII0JIb30BAHUIO MOJTy4YEHHBIX 3HAHUN
B IIOBCEJIHEBHOM >KM3HHM [UIsl PELICHUS MPHUKIAJHBIX 337a4, B TOM 4HCIE: MPOPUIAKTHKI
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AMCTBEHHOM NEATENbHOCTH YENOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 33]la4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa30oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GOpMUPOBAHHE Yy OOyUaIOIIUMXCA MPEICTaBICHUM O HAaydyHOH KapTHHE MUpa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOM T'PAaMOTHOCTH, HABBIKOB 3/JI0pOBOTO M Oe3omacHoro obpasza
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a]au cpeHero oouero oopa3oBaHus, couuanuzauuu odydaromuxcs. Mzydenue



Onosoruu 0OecneunBaeT yCciaoBUs s (OPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHble MONIOXKEHUS O MpeIHA3HAYEHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHuUs, TIPEICTABICHHOTO B IPOTrPaMMe 110 OMOJIOTHH.

OTt60p conepxanus yaeOHOTO TipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIIECTBIIEH C
MO3UIMHA KyJIbTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYArOIIUECS JTOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOUIEH NPUPOJHON Cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHUMAIOT DJJIEMEHTBHI COJEpXKAHMSA, KOTOpbIE CIY)XaT OCHOBOH it  (OPMHPOBAHUS
MPEJCTAaBICHU O COBPEMEHHOW eCTeCTBEHHO-HAYYHOH KapTHHE MHpa M I[EHHOCTHBIX
OpPHUEHTAIX JIMYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOJIOTHYECKOTO 00pa30BaHHSI.

CTpyKkTypHpOBaHHE COJIepXKaHWs y4eOHOro MaTepuaia B TporpaMMe MO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUK 00 OTIMUUTEIHHBIX OCOOCHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLlMN U 3BOJIFOLIMH. B COOTBETCTBHH C 3TUM B CTPYKTYype
yueOHoro npeamera «bromornsy BBIICTICHBI CIIEAYIONNe CoepKaTenbHble THHUN: «bronorus
Kak Hayka. MeTopl HaydHOTO TIO3HaHUs», «KiteTka kak Omosoruveckast cuctemay, «OpraHusm
Kak OmoJsiornueckas cucrema», «Cucrtema 1 MHOrooOpa3ue OpraHu4eckoro Mupa», « BOJIIOLHUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Hens uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOTO paHra U NpuoOpeTeHre YMEHUI HCI0JIb30BaTh 3TU 3HAHMS Ui TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3InYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHue 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrnieunBaeTcs pelIeHUEM CIEIYIOUX 3a/1ay:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM s (popMHUpoBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOpa3suu U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopmupoBaHre y OOyJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KylabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHWU 3HAHUH U OMBITA, MOJTYYCHHBIX [IPH U3YYCHUH OUOJIOTUU;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUA B TMPAKTUYECKOW JESITENTbHOCTH YENOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TMO3HAHHS YEJIOBEKOM >XHBOW MPHUPOJIBI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, 751 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero oopasoBanusi «buonorusy, ulydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

st u3yuenust OMosoruu Ha 6a30BOM ypOBHE CpPEHET0 00IIero oopa3oBaHus OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 yaca (1 yac B Hezielnio).

Pabouast mporpamma 1o OHOJIOTUU HAa YPOBEHB CPEIHET0 00IIero 00pa3oBaHus COCTaBJICHA C
ydeToM paboueil mporpaMMbl BocTITaHus. BocnuraTensHBINA MOTEHIMAT JAHHOTO Y4eOHOTO
npeaMera o0ecTieyBaeT peaTn3anio OJarONPUATHBIX YCIOBUH /ISl pa3BUTHSI COIIMATIBHO
3HAYUMBIX OTHOIIICHUH 00yJarOIIMXCs U TIPEXKEC BCETo IIEHHOCTHBIX OPUEHTUPOB (IIEJIEBBIX
MIPUOPHUTETOB)

IlesieBble MPUOPHUTETHI HA YPOBHE CPeHEr0 001Iero 06pa3oBaHus
> OIBIT JeJl, HalpaBJIEHHbBIX Ha 3a00Ty O CBOEH ceMbe, POJHBIX U OJIN3KUX;
» TPYIOBOMW ONBIT, ONBIT y4aCTUs B IPOU3BOJICTBEHHON ITPAKTHKE;
> OIIBIT JIeTI, HAMPaBJIEHHBIX Ha TI0JIb3y CBOEMY POJTHOMY TOPOY WIIH CEITy, CTPaHE B LIETIOM,
OIIBIT OCATCIBHOTO BI)Ipa)KeHI/ISI CO6CTB€HHOI>'I rpa>1<)1ch1<0171 TIO3UINN,
>  OIIBIT MPUPOJOOXPAHHBIX JIET;
OTIBIT Pa3pPEIICHUs BOZHUKAIONMNX KOH(PJIUKTHBIX CUTYAITUH B IITKOJIBI, IOMa UJTH Ha YITHIIE;
> OIIBIT CaMOCTOATEILHOTO TIPHOOPETCHHS HOBBIX 3HAHUM, TPOBEACHHUS HAyIHBIX
HCCIIEIOBAaHUM, ONIBITA TPOCKTHOM JIEATEIIbHOCTH;
> OIIBIT U3YYCHHUS, 3aIIIUTHl U BOCCTAHOBIICHUSI KYJIbTYPHOTO HACJIEAMS Y€JI0BEYECTBA, OMbITA
CO3/IaHUs COOCTBEHHBIX MTPOU3BEICHUI KYJIBTYPHI, OIBITA TBOPUYECKOTO CAMOBBIPAKCHHS;
> OIIBIT BEJCHUS 3I0POBOT0 00pa3a >KU3HU U 3a00THI O 37J0POBLE APYTHUX JIFOCH;
> OIIBIT OKa3aHMsS TIOMOIIM OKPYXKAIOIIHUM, 3a00ThI O MaJIbIIIaX WM TOXHWJIBIX JIFOMISX,
BOJIOHTEPCKOTO OTIBITA,
> OIIBIT CAMOIIO3HAHMS U CaMOAHAJIN3a, OIbITa COIUATBHO MTPUEMIIEMOTO CAMOBBIPAKCHUS
caMopean3aIliy.
COAEPXAHUE OBYUEHUSI
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10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKHUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoueil, 3TUKOH, 3CTETUKOM U mpaBoM. Ponp Ouonoruu B
(dhopMHUpPOBaHUH COBPEMEHHOM HaydHOU KapTUHBI Mupa. CucTtemMa OMOJIOTUYECKUX HAYK.

MeTo bl TO3HAHUS KUBOU MPHUPObI (HAOII0eHHE, IKCIIEPUMEHT, OMMCaHKUEe, U3MEPEHHUE,
KJaccu(UKaIus, MOJISTUPOBaHUE, CTATUCTHYECKass 00pabOTKa JaHHBIX).

JdeMoncTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuie! U cxeMbl: «MeToIbI TO3HAHUS )KUBOW TIPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[Ipaktueckas padora Ne 1. «Mcnonp3oBaHWE pa3TUYHBIX METOJOB TMPU H3YUCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. )KuBble cHCTeMBI U HX OpPraHU3alHsA.

XKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTIMYHe >KUBBIX
CUCTEM OT HEOPraHUYICCKOU MTPUPOIBI.

CpoiictBa OumocucTteM © HWX pa3HooOpasue. YPOBHU OpraHU3alid OUOCHCTEM:

MOJICKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISILUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTUYECKHIA ), OMOCHEPHBIA.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «OCHOBHBIC TPU3HAKHA KHU3HH», «YPOBHH OpPraHHU3ALUU >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens mosekyiasl JJHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUH COCTAB KICTKU. XUMUYECKUE DIIEMEHTBI: MaKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bopa u MmuHepanbHbI€ BEIIECTBA.

OYHKIIMA BOJBI M MHUHEPAIBbHBIX BEIIECTB B KieTke. [lommepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTB — MOHOMEpHI OenkoB. HezameHnnumebie
U 3aMEHUMBIE AMHHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHl OE€IKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBolicTBa OenkoB. bronornyeckue GyHKIMM OEITKOB.

®depmeHThl — OMoJornueckue kKaranuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHas  crenuduunocte.  Kodepmentsl. Burtammupl.  OTiauuus — GEepMEeHTOB  OT
HEOPraHMYECKUX KaTallu3aTopOB.

VYrieBoapl: MOHOCaxapu bl (TIIFOKO3a, prb03a U 1e30KCUpr003a), nucaxapubl (caxaposa,
JIaKTO3a) W ToJMcaxapunibl (Kpaxmai, TJIMKOTeH, IeJUIi0iIo3a). buonorudyeckue ¢GyHKIUN
YTJIEBO/IOB.

Jlunuaer:  Tpuraunepuabl, Gochonmunuabl, Ccrepounsl. [ 'uapodribHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCJIKOB U JIMIUJOB KaK
HMCTOYHUKOB SHEPIHH.

Hyxneunossie kuciotsl: JHK nu PHK. Hykineotnapl — MOHOMEpBI HYKJIE€MHOBBIX KHUCIIOT.
Crpoenne u ¢ynaxkuun JJHK. Crpoenune m ¢ynkumm PHK. Buger PHK. AT®: crtpoenue u
GyHKIHH.

Hurtonorus — Hayka o kierke. KierouHnas Teopusi — mpuMep B3aUMOJCHCTBUS UAEH U
(hakTOB B HAYYHOM MMO3HAHUU. METOAbI H3yYCHHUSI KIETKH.

Knetka kak nenocruas sxuBas cucrema. OOuiue npu3Haky KIETOK: 3aMKHYTash Hapy»Has
MeMOpana, monekynsl JJHK kak renetndeckuii anmapar, CUCTeMa CHHTe3a Oenka.

Tunel KIETOK: JyKapuoTHYeckas M mpokapuoThueckas. (OCOOEHHOCTH CTPOCHUS
npokapuoTHdeckoi kinetku. Kinerounas crenka 6akrepuii. CTpoeHue S3yKapuoTHUECKON KIIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHOU U TPHOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHas CTEHKA, TTHMKOKAIUKC, UX (YHKIIHH.
[Ina3marnyeckass memOpaHa, e€ cBoictBa W (yHkumu. IluTormasmMa u e€ OpraHoujbl.
OnnomeMOpannbie opranouab! kietku: JIIC, anmapar ['onbmku, mu3ocomsl. [lodyaBTOHOMHBIE
OpraHoOUAbl KJIETKU: MUTOXOHIAPUH, TIIACTUABL. [[poucxoxaeHne MUTOXOHAPUI U acTu. Buabl
mwiactun. HememOpaHHBIE OpraHOWUIBI KIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJIH,
pECHUYKH, KryTUKU. DYHKIUU OPraHOUI0B KIETKU. BriutoueHusl.



SAnpo — peryasTopHblil HeHTp KiaeTku. CTpoeHue siapa: saepHas 000JI09Ka, KapuoIia3ma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELECTB B KIETKE.

JdemoHncTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHnue XUMHYECKHMX OJJEMEHTOB B HEXKUBOM  NIPUPOJIEY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuper u cxemsl: «l[lepuoanyeckas TaOiuIAa XUMUYECKHX JIIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «brocuHTe3 Oenkay, «Ctpoenne Moiekyisl Oenka», «CtpoeHne pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHUYECKOM
KIeTkn», «CTpoeHue XUBOTHOM KieTku», «CTpoeHHEe pacTHTENbHOWU KIeTKu», «CTpoeHue
MPOKAPUOTHYECKOU KIETKN», «CTpoeHUE siipa KIETKI», «YTICBOABDY, «JIMIUIBD».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHUE ISl MPOBEICHUS HAOIOJACHHM,
W3MEPEHUH, IKCIIEPUMEHTOB, MUKPOMPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEepHATbHBIX
KJIETOK.

JlabopaTopHble M NpaKTHYecKHe PadoThI:

Jlabopatopnast padotra Ne 1. «l3ydyeHune KaTaMTHUYECKOW aKTHBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuIa3bl WK KaTajaasbl)y.

Jlabopatopnast padota Ne 2. «M3yueHue CTpoeHHS KIETOK DPACTCHHM, >KMUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U X ONMUCaHHE).

Tema 4. /Ku3HeneATEJIbHOCTh KICTKH.

OOmeH BemiecTB, WM MeTaboym3M. AccuMwisanus (TUTaCTUYECKH OOMeH) |
TUCCUMUIISIIINS (SHEPTETHYECKHit OOMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTadboau3ma. Poib
3aKOHOB COXPAaHEHHS BEILIECTB U SHEPTUU B IOHUMaHUHU MeTadoIHU3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOoGHBIN U TeTepoTpodHbii. Pons pepMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoOBas (Qa3pl ¢oTtocuHTe3a. Peakuuu (doTocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs JKU3HM Ha 3emMiie. BiusiHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTE3Upyolue OakTepuu. 3HaueHHWE XEMOCHHTEe3a Ui KU3HU Ha
3emute.

DHepretuyeckuii oOMeH B  KieTke. PaciiersieHwe  BEIIECTB, BBIACICHUE U
aKKyMyJTUPOBaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKWCI€HHE, WIM KIETOYHOE JpixaHue. OKHUCIUTEIbHOE
bochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. I'eHermueckas wuHpopmanus u JIHK. Peammzanus
reHeTUYecKoi MH@opMaluu B KieTke. ['eHeTuuecKkuil KoJ U ero CBOMCTBA. TpaHCKpUIILIUS —
Matpuunblii cunte3 PHK. Tpancnsanus — 6uocunres 6enka. Jransl TpaHcasuuu. KoauposaHnue
aMHHOKUCIIOT. Posib pubocoM B GruocuHTe3e Oernka.

Hexnerounsie ¢popmbl ku3HU — BUpYChl. McTopus oTkpbiTus Bupycos (/1. 1. iBanoBCcKuit).
Oco0OeHHOCTH CTpOEHHS W >KU3HEHHOTO IMKIa BHpPYycoB. bakrepuodaru. bonesnu pacreHui,
KUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIE BUpycamH. Bupyc ummyHnonedumnura yenoseka (BUY) —
Bo3Oymutens CIIMa. OOparHas TpaHCKpUNIMS, peBepTaza u uHTerpasza. [Ipodunaktuka
pacmpocTpaHeHUs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumnu:



[optpetsl: H. K. Konbsuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunbel  muTaHwms», «Metabommsm»,  «MUTOXOHIPHS,
«QHepreTuueckuii 0oMeny», «Xiopormaacty, «Dotocunres», «Crpoerne [IHK», «Ctpoenue u
¢bynkumonupoBanue reHa», «CuHTte3 Oenka», «leHermyeckuid  kKom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JJHK».

Ob6opynoBanue: moaenu-anmmmukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
Oenka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHMU3MOB.

Knerounslii mukm, wiM KU3HEHHBIM IHKI KieTku. WuTtepdasza m mutos3. IIpomeccsr,
npotekamomue B uHTepdaze. Pemnmukanus — peaxknus marpuuHoro cunresa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUIAHBIA XPOMOCOMHBIE
Habopbl. XpomaTusl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBUIYAIBHOTO Pa3BUTHS
OPraHu3MOB.

JHenenne kinetku — Muto3. Craguu Mmuto3a. [Iporiecchl, mpoucxoasiiue Ha pa3HbIX CTaIusIX
MHTO3a. BHOJIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi THOETH KIETKH — aromnTo3.

DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ecIoyioe 1 1moyioBoe. Bupl 6ecrmonoro pa3sMHOKEHHUS
JICJICHHE HaJBOE€, MOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHUE, BEreTaTUBHOE
pa3MHO)KeHHE. VICKycCTBEHHOE KIOHHUPOBAaHWE OPTaHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.

Meiio3. Craguum meio3a. [Ipoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC M 3HAaUEHHE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKU M sSMYHUKHU. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CrepMaTo30uj,
SMIIEKIIETKa) — crnepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK |
cnepmaTto3onaoB. Omiogorsopenue. Ilaprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KMBOTHBIX: JIPOOJIEHUE, TacTpYJIsILus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHUS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOKJAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL

JdemMoHcTpanum:

Tabnuist u cxembl: «@OpMBI pa3MHOXKEHUSI OPTaHU3MOBY, «/[BOHHOE OMII0IOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKTepuii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KiieTouHblil nukiy, «Pemnukanus
JHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pazButue», «I'ameTorenes y MiaeKOMUTAOMINX
1 4yenoBekay, «OCHOBHBIE CTa/IUA OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenapatsl «CrepMaTo30usl MIEKOMUTAIOIIETOY,
«Siueknerka miuekonuTaroumero», «Kapruokunes B kiieTkax KOpemika Jyka», MarHUTHasi MOJIENb-
anmunkanus «Jlenenue knetkm», moaens JJHK, monens MeradazHoi XpOMOCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 3. «HabnrogeHne MuTo3a B KJIeTKaxX KOHUMKA KOpeIIKa Jyka Ha
FOTOBBIX MUKPOITpENaparaxy.



Jlaboparopuas pabora Ne 4. «V3yueHHe CTPOEHHUS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHOJIOTHN B CTAHOBJICHUH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHUKH (THOPUIOJIOTMYECKUM, [MTOICHETHYECKUN, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKUE TOHATH. ['eHeTH4YecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHoBIeHHble [. Mennenewm.
MonoruOpuaHOoe CKpemrBanue. 3aK0H eMHO-00pa3us THOPHUIOB TIEPBOTO MOKOJIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [umore3a umcrtoTel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOIO  HACIEIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuemnjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne creruieHnsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYEeCKHE KapThI.

I'enetnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omoramerHele W TeTepoTaMeTHBIC OPraHM3MbI. HaclemoBaHWe NPU3HAKOB, CIEIUICHHBIX C
IOJIOM.

N3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HaciaeACTBEHHasA. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEpUCTHUKA MOJU(DUKAIMOHHOW H3MEHYUBOCTH.
Bapuanuonssiii psg 1 BapuanroHHas kpuBas. Hopma peakuun npusHaka. KoquyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(DUKAITMOHHON U3MEHUHUBOCTH.

HacnenctBenHnas, wiyM reHoTUNHUYECKasi, K3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpOlleCC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHble, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluil. Myrarensbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIIEJCTBEHHON
n3MenunBocty H. . BaBuiiosa.

BuesaepHas HacIE€ACTBEHHOCTh U U3MEHYUBOCTbD.

I'enetuka uenoseka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
reHealoTUYeCKuii, ONM3HELUOBBIM, IMTOTCHETUYECKUN, OHOXUMHUYECKHH, MOJEKYISPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENeeHUE TIE€HOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKEe, B TOM uucie ¢ nomoripio [IIIP-ananuza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIEACTBEHHON MpPelpacroioKeHHOCTHIO,
XpoMocoMHbIe OoniesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMIBI 310pOBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHIX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIeHUs] M €ro IUTOTeHETUYECKas OCHOBa», «3aKOH YHMCTOTBI TaMeTy,
«durubpunnoe ckpemiuBanue», «lluTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,



«Merno3», «B3auMo1eiCTBUE AJJIETIbHBIX T€HOBY, «] €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moJsa», «3aKOHOMEPHOCTH HACIEAOBAHUs, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl YenoBeka © IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudpukamoHHas
U3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymm KpoBW», «MyTamroHHas
W3MEHYUBOCTHY.

OGopynoBanue: Mojenu-anmnkanud «MoHorubpugHoe ckpemuBanuey, «HemomnHnoe
noMuHUpoBaHuey, «urnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu (GOpMbI KPbUTLEB M OKPACKH Teja), repoapuit
«I"opox mOCEBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yapTaToOB MOHOTHUOPUAHOTO U JTUTHOPUTHOTO
CKpENIUBaHUs Y AP030(PHUIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlabopatopnast pabota Ne 6. «3yueHne MoaupUKaIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BApUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHanmu3 wMyranuid y Jpo30Quibl Ha TOTOBBIX
MHKpOIIpenapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBlI€HUE U aHAIN3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknus Kak HayKa ¥ Ipoluecc. 3apoKICHHUE CEeNEKIMU U JoMecTukanus. Yuenue H. W.
BaBuioBa o 1eHTpax NTPOUCXOXKICHUS W MHOr0oOpaswsi KyJAbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHBIC METOJbI CENEKIMU. MacCOBBIM M MHIAWBUAYAIbHBIM OTOOPHI B CEJICKIIMH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpOICTBEHHOE CKpEeIlMBaHUE — MHOPHUANHT.
Uucras muauns. CkpenuBanue YUCTHIX JTHHUE. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe

CKpemiuBaHue — ayrOpuauHr. OtganénHHas rubpuauzanus u e€ ycnexu. ckyccTBeHHBIHM
MyTareHe3 W TMOJy4eHHE TMOJUIUIONA0B. JOCTH)KEHUS CeNeKIMU pPAaCTEeHUM, >XUBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buoTtexHosorus kak oTpacib MNPOU3BOJCTBA. ['©€HHAs HHXKEHEpHUs. ODTalbl CO3JAHUS
pekomOunantHo JIHK wu Ttpancrennsix opranum3moB. Kierounas wumxenepus. Kierodnsie
KyJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHE BBICOKOTIPOYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TEHETUYCCKH MOAU(DHUIIUPOBAHHBIC OPTAaHU3MBI.

JemoHcTpauu:

[optpetsr: H. Y. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.

Tabnmuiel u cxembl: kapta «L[eHTpbI HPOUCXOXKIEHUS M MHOT000Opasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl nOMamIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHUui», «OTnanéHHas
rubpunmzamus», «Paborel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypel U KIOHHpOBaHUE», «KOHCTpyHpoBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHHUS CEJIEKIMU PacTeHH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennocelikyu BOSHUKHOBEHHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOIIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BriusiHue SBOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoJIOLMM. [[aneoHTOIOrHYECKHUE: TOCIIE0BATEIbHOCTD MOSBIECHUS BUJIOB
B TAJICOHTOJIOTHYECKON JIeTomHcH, mnepexoqnbie (gopmbl. buoreorpaduyeckne: CXoICTBO H
paznmuune payH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3iIMyusi 3MOPHOHOB PA3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIC, AHAJIOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHYECKHUE: CXOJCTBO MEXAaHHW3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennochuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuoKymMe Cuibl SBOJIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpEeNeI€HHAs HW3MEHYMBOCTh, OOpbOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosmtorus. [lomynsius Kak equHuIa BUAA U 3BOJIOLUH.

JBuoxymue cuiibl (akTopbl) 3BOJIOUMK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc u
KOMOMHaTHBHAsI ©3MEHUUBOCTD. [lomynsinuonHble BOJIHBI U Apeiid reHoB. M3omsiims u Murpanus.

EctectBennslii oTOOp — HampaBisionuii ¢gaxtop sBojtonud. DOpPMBI €CTECTBEHHOIO
oTbOopa.

[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonuH. [IpuMepsl mpucnocoOneHuit
y opranu3mMoB. ApoMop(}o3bl U UIMO-aJalI TALUH.

Bun u BupooOpazoBanme. Kputepum Buma. OcHoOBHbIE (HOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opMbl 3BOJIFOLUU: (puUIeTHYECKas, AUBEPreHTHAs, KOHBEPreHTHasd,
napaiensHas. HeoOparumocTs 3Bosonuu.

[Tpoucxoxaenue oT HeCIeUATM3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTABHAS paIdaliys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuis! u cxembl: «Pa3BuTHE OpraHuYecKoro Mupa Ha 3emiiey, «3apo bl TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «®opMbl 60pHOLI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHoroobpa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ >KUBOTHBIX», «llomymsnumy,
«MyTaloHHasi U3MEHYUBOCTHY, «ApomMopdo3sl», «Manoanantauum», «O0Imas aereHepanus»,
«JIBmxymue cuibl 3Bomonuny, «Kapra-cxema mapmpyra nyremectsust Y. lapsuna», «bopbda
3a CYILECTBOBAHUEY, «[IpucnocoOneHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BHJI000pa30BaHNE», « IKOJIOTHIECKOE BU000pa30BaAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3TUYHBIMU THIIAMU OKPAcKH, HA0Op TUIOI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJICHUS YBOJIIONUNY», 00bEMHas Moieb «CTpOEeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJUIEKIUS «DOPMBI COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PacTeHMi», Mojenb anmmkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparbl



«Pa3zButne Hacekomoroy», «Pa3BuTHe mATYmIKHM», MHUKpompenapar «Jpo3oduna» (HOpMa,
MyTal# (GOpMbI KPBIIBEB U OKPACKHU TeEIa).

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

JIaGopatopnas paborta Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

Jlaboparopuass pabora Ne 2. «OmnucaHue TPUCIOCOOIIGHHOCTH OpraHm3mMa u &
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble IPEICTABICHUS O 3apOXKACHUU XKU3HU. HayuHble runore3sl BO3HUKHOBEHUS
KU3HU Ha 3emsie: aOMOreHe3 M IMaHCIepMHs. XUMHUYecKas SBOIIOLUS. AOHMOTEHHBIM CUHTE3
OpraHMYECKUX BEILECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIIBHOE MOATBEPKIACHUE XUMUYECKOI
sBosroniny. HauanbHble aTansl Onosiornyeckoit apotonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKIETKU. IlepBble KIETKM U HX HBOJIOLHA.
®opMupOBaHNE OCHOBHBIX IPYII )KMBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oinckas
apbl. [laneo3oiickas spa u €€ mepuopl: KeMOPUICKUM, OPTOBUKCKUHN, CHITYPUMCKUHN, TEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoapl: TPUACOBBINA, FOPCKHI, MEIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBbBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Tambl 3BOJIOIUU
PacTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U KUBOTHBIX. [losiBIeHNe, paclBeT
Y BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BoJtoLMU. OCHOBHBIE CHCTEMATUYECKUE
IPYIIbI OPraHU3MOB.

DOBOJIONMS  4YeJOBEKa. AHTpPOINOJOTHS KaK Hayka. Pa3BuThe mNpencTaBiIeHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa M pa3inyus 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeTOBEKa.

JBuxymue cuibl (QakToppl) aHTpororeHe3a. HacneacTBeHHAas HW3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpyJAa, MBILILUICHUE,
peub.

OcHOBHBIE CTaIUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UETOBEK YMEJbIH,
Uenosek mnpsmoxonadmuii, YenoBek HeaHaepTaibckui, YenoBek pasymublid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpEMs CYILECTBOBAHMsI, 00JacTh pacnpocTpaHeHus, 00BbEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (eBpazuiickas), HErpo-
aBcTpajouaHas  (9KBaTOpHalibHAasl), MOHTOJOMAHAs  (a3WaTCKO-aMepukaHckas). YUepTsl
MIPUCTIOCOOIEHHOCTH MPEICTABUTENCH YeTIOBEUECKUX pPac K YCIIOBUSAM CyIIecTBOBaHUs. EquHCTBO
yenoBedyecknx pac. Kputuka pacuszma.

JdeMoncTpanum:

IToptpersr: @. Penu, JI. Iactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /JapBus.

Tabnuuel u cxemsl: «Bo3nukHoBeHUe COIHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kiuertka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHUYECKOro MHpay, «CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS
YeJoBeKa M 4YeloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MecTa MaJCOHTOJOIMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4eloBeKay, «JlpeBHelmue moan», «lpeBHue moau», «llepssie
COBPEMEHHBIE JIION», «HeI0BeUecKne pacb».



ObopynoBanue: Mymspku — «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJIONHMTEKA,
MUTEKAHTPOIA, HeaHepTallblla, KPOMAaHBOHIIA), CICTIKH WJIM M300paXeHHs KaMEHHBIX OpyIuil
NEPBOOBITHOTO YelloBeKa (KaMHHU-YOIIIEphl, pyOmia, ckpebia), Te0OXpOHOJIOTHUECKasl Tabaula,
KoJuteKIust «@OpMbl COXPAHHOCTU UCKOTIAEMBbIX KUBOTHBIX U PaCTEHUII.

JlabopaTopHble U NPAKTH4YeCKHE PadOThI:

[TpakTuaeckas padora Ne 1. «M3ydeHHEe HCKOMMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIUSIX).

DKCcKypcusi «OBOJIOLUS OPraHUYEeCKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAay4YHbIH WM
KpaeBeIUECKUI My3ei).

Tema 3. Opranusmsl H OKpY:KaloIas cpeaa.

DKojiorusi Kak Hayka. 3ajadyd M pasfesbl dKOJIOTMH. MeToabl 3KOJOTHYEeCKHX
UCCIIEIOBaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeI0BEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  [OYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Oxosornueckue (akropsl. Kiaccudukanus sK0I0rHYecKux (PaKTopoB: aOMOTHUECKHE,
OuoTHYecKue U aHTpororeHHsle. JlelicTBre 3K0I0rndeckux (akTopoB Ha OPraHU3MBbI.

AbGuotnueckue  (GaxkTOphpl:  CBET, TEMIleparypa, BIAXHOCTb.  DOTONeproIU3M.
[IpucnocobaeHunss OpraHu3MoB K JeicTBHIO abnoTHyeckux pakTopoB. buonsornyeckre puTMbl.

buotnueckne  daktoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomepaius, MyTyaqu3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIeOHMYECTBO). AMEHCAIN3M, HEUTpaiau3M. 3HaueHHe OHUOTHYECKUX
B3aMMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPraHU3MOB B PUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSALNU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIIEHHOCTH MOMYJIALMY U €€ peryisinusl.

JdemoHncTpauuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.

Tabmupst u cxemsl: kapra «l[Ipupoansie 30HbI 3emau», «Cpeabl 0OUTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llomymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSLHUU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH PACTCHUI U3 PA3HBIX MECT
oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.

[Ipaktuueckas paborta Ne 2. «[loac4€T MIOTHOCTH MOMYINSIMMA PAa3HBIX BUIOB PACTCHUID.

Tema 4. Coo01iecTBa ¥ 3K0J0rH4ecKue CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  Ouoneno3.  CTpykTypbl — OuoOlleHO3a:  BHUIOBAfd,
MIPOCTPaHCTBEHHAA, Tpodudeckas (mumieBas). Bunbi-nomunanTel. CBs31u B OHOLIEHO3E.

Okonorndyeckue cuctembl (9kocuctemsl). [loHsTne 00 sKocucTeMe MW OHOTeEOlEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOLYLEHTbl, KOHCYMEHTBI, DPEIYLIEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrHMM B 3KocHucTeMme. Tpoduueckue (MHIIEBbIE) YpOBHU
skocuctembl. [IumeBble nenu u cetTh. OCHOBHBIE IOKa3aTeNld 3KOCUCTEMBI: OHoMacca,
OPOAYKIMs. OKOJOTMYeCKHe NHpaMUAbl: MPOAYKIIMH, YUCIEHHOCTH, Ouomacchel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALUs, pa3BuTue. CyKueccus.

IIpupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHUCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOIO JIECa.



AHTPOTIOTEHHBIE AKOCUCTEMBI. ATPOIKOCHCTEMBI. YPOO3KOCHCTEMBL. buonoruueckoe u
X0341CTBEHHOE 3HAUCHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

Bbuopaznoobpasue kak (akrop ycroHuuBocTH 3KOcucTeM. CoxpaHeHue OHOJOTMYECKOTro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocepe. I'panuipl, coctas u ctpykrypa 6uochepst. XKusoe
BemectBO W ero  QyHkmuu. OcobeHHOCTH OHMOchepbl Kak TI00aTbHOW 3KOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B OMocdepe.

KpyroBopoTsl BemectB W OMOTEOXMMHUYECKHE LHKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTPONIOTCHHBIC H3MeHEeHHs B Onocdepe. [modanpHbIe
9KOJIOTHUECKUE TPOOIIEMBI.

CocymiecTBoBanue MpUpoabl U yenoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctr 6uocdepsl. OCHOBa paMOHAIBFHOTO YIPABJICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHncTpaumnu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmuist u cxemsl: «[lumessie nenu», «bruoleHoO3: cocTaB U cTpykTypay, «I[Ipupoansie
coobmiectBay, «llemm mmraHuWs», «OKoNOTHUecKas mnupaMmuga», «buocdepa u yemoBex»,
«IKOoCcUCTEMA IUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BO0EMaY,
«ArponeHo3», «lIpumepHble aHTPONOTr€HHBIE BO3JCHCTBUA Ha MNPUPOAY», «BaxkHeimue
WCTOYHMKH 3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BOI», «[louBa — BaKHEWIIash COCTABISIOIIAS
onochepp», «®Daktopel jgerpaganuu  nouB», «llapHukoBBI  3ddekTy, «DakTopHI
PaIMoaKTUBHOTO 3arpsi3HeHus ouochepsi», «O0mas ctpykrypa ouochepri», «Pactpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Onocheprl», «KpyroBopor yriepoma B Omochepe»,
«KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Moienb-anTuInKanus « Tunmuaabie OMOoIIeHO3bI», TepOapuil «PacTuTensHbIe
coobmiecTBa», koyuekuun «buoneHos», «Bpenurenu BaKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuu U KOJUICKIMM PACTECHUI U JKUBOTHBIX, MPHHAJUICKAIINE K Pa3HbIM
9KOJIOTUYECKHUM T'pymiaM oxHoro Buaa, Kpacnas kaura Poccuiickoit deneparuu, nzoOpaxeHus
OXpaHsSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIbTATHI OCBOEHU S ITPOI'PAMMEI 110 BUOJIOT'MU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

Cornmacho ®I'OC COO, ycraHaBaMBarOTCd TpeOOBaHUS K  pe3ylbTaTaM OCBOCHMS
oOyJaromuMHUCs HporpaMM CpeiHero oouiero oOpa3oBaHUs: JMYHOCTHBIM, MeETalpeIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JITUIYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPCAMETA «buonorus» BeIIEICHBI CJICAYIOIIIEC
COCTaBJIAOIIUEC: OCO3HAHUC 06y‘laIOH_II/IMI/IC${ pOCCPIfICKOfI rpa)KHaHCKOﬁ HUACHTUYHOCTHU — T'OTOBHOCTHU K
CaMOpa3BUTHUIO, CaAMOCTOATCIBHOCTH W CAMOOIIPECACICHUIO, HAJIWYUC MOTHUBALIMU K 06y‘IeHI/II-O
6I/IOJIOFI/II/I, LEJICHAIIPABJICHHOC Pa3dBUTUC BHYTPCHHUX Y66)KI[6HHﬁ JIMYHOCTHU Ha OCHOBC KIIHOUYCBBIX
LICHHOCTEN 1 HCTOPUYCCKUX TpaI[I/II_II/Iﬁ Pa3sBUTHA OHMOJIOrHYECKOTO 3HaHHsA, TOTOBHOCTb U CIIOCOOHOCTh
O6yanOH_II/IXC${ PYKOBOACTBOBATHCA B CBOCM MEATEILHOCTH II€HHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,



OPUCYLIUMH CHCTEME OHOJIOTHYECKOT0 OO0pa30BaHMs, HAJIMYUE SKOJOIMYECKOrO IPaBOCO3HAHUS,
CIOCOOHOCTH CTAaBUTh LIEJIH M CTPOUTDH KU3HEHHBIE TIAHBL

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHMSI ITpeaMeTa «bHoIorus» 1OCTUTatoTCs B €IMHCTBE Y4eOHOH U
BOCIIUTATEJIbHOM  JI€ATENbHOCTH B COOTBETCTBMM  C  TPaJUIMOHHBIMM  POCCHHCKHUMM
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMM, IPHUHATHIMH B
oOmiecTBe MpaBUJIaMH M HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT TIIpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHSL, pPa3BUTHSI BHYTPEHHEN MO3ULIMU IMYHOCTH, IATPUOTU3MA, YBAKEHUS
K 3aKOHYy M IIPaBOIOPSAJIKY, 4YEJIOBEKY TpyAa M CTapUIeMy IOKOJIEHHIO, B3aUMHOIO YBa)KEHUS,
Oepe)KHOTO OTHOWIEHHSI K KYJAbTYPHOMY HACIEIUI0 M TPATUIHMSIM MHOTOHAIIMOHAJIHLHOTO Hapozaa
Poccuiickoit deaepanuu, npupoie U OKPYKarollen cpeae.

JIMuHOCTHBIE pE3yIbTaThl OCBOCHHUS YUeOHOTO mpeamera «bBHOIIOTHS» TOKHBI OTpaXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOE€XKIECHUH,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM IIEHHOCTSM POCCHICKOrO OOILIECTBAa, PACIIMPEHHUE >KU3HEHHOI'O
OMbITAa U ONBITA JIEATEIBHOCTU B MPOIECCE PEaTU3alMid OCHOBHBIX HANpaBiICHHH BOCIHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpazkIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMU O0yJaIOIIerocss Kak akKTUBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIecTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIbHOCTH NPU CO3JAHUU Y4YEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATENbHbIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpEeNesITh COOCTBEHHYIO MO3MILHUIO N0 OTHOIICHUIO K SBJIEHUSIM COBPEMEHHOMU
JKU3HU U O0BACHATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JAEHCTBHSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO B3aMMOJAEHCTBHSI
JIOZIEN C pa3HbIMU YOEXKAECHUSMH, KYJIbTYPHBIMU LIEHHOCTSMHU U COLIMATIbHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLECCE COBMECTHOIO  BBINOJHEHHUS  y4EOHBIX,
MIO3HABATENbHBIX U MCCIENAOBATENbCKUX 3a7ad, YBAXUTEIBHOTO OTHOIIEHWS K MHEHHUIO ONIIOHEHTOB
pU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K 'yMaHUTapHOM U BOJIOHTEPCKON NESATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb POCCUICKON TIpakJaHCKOM HAEHTHYHOCTH, MATPUOTH3Ma, YBa)KEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoOM, roprocTu 3a CBOM Kpai, cBoro Pomuny,
CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOALIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHWE K NPUPOJHOMY HACIEIUI0O U INAMATHHUKAM IIPUPOJIBI, JOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHUICKMX YUEHBIX B CTAHOBJIGHHUE U DPa3BUTHE OHMOJIOTHH,
MIOHMMAaHUs 3Ha4eHUs1 OMOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJIbl, B )KU3HU YeJIOBEKa U COBPEMEHHOTO
0O0IIIeCTBA;

uzenHas yoexx1I€HHOCTb, TOTOBHOCTD K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/a;

c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHNUS;

CMOCOOHOCTh OIIEHHMBATh CUTYAIMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYAYILEro;



OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM, CO3JaHMI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHMMAaHHUE SMOLIMOHAIIBHOTO BO3JAEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIISITH KaueCTBA
TBOPUYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnuTanus, GOpMUPOBAHHUS KYJIbTYPbI 310POBbSI M IMOIHUOHAILHOIO
Os1aromosyqus:

MOHMMAHWEe W peaju3alus 370pOBOr0 W Oe3omacHoro obOpasa >KW3HHU (3I0pOBOC IHTAHUE,
COONIOZICHHE TUTHCHHYECKUX TIPAaBWJI M HOPM, COATaHCHPOBAHHBIA PEKHM 3aHATHA W OTIbIXA,
perynsipHasi u3nyeckas akTUBHOCTbH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHMMAaHHE [IEHHOCTU TIPaBUJI MHAMBHUIYATLHOTO U KOJUICKTUBHOTO O€30MAaCHOTO MOBE/ICHUS B
CUTYaIIMSIX, YTPOXKAIOIIUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHUE TIOCJICJICTBUM W HENPUATHUS BPEIHBIX TMPUBBIYEK (YMOTPEOJECHUS aKOTOJIA,
HapKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYJI0JIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JI€ATEITHHOCTH TEXHOJOTHYECKOW M COIMAIbHOW HAMpaBIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJHITH TAKYIO IEITEIbHOCTD;

WHTEpEC K pa3muuHbiM chepaM mpodhecCHOHATHHOM EATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD OymyIiel mpodeccun u peann30oBbIBaTh COOCTBEHHBIC )KM3HCHHBIE TUTAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKH 11e1ec000pa3HOe OTHOIICHHUE K MPUPO/Ie KaK UCTOUHUKY JKM3HH Ha 3emJie, OCHOBE
€€ CYyIIECTBOBAHUS,

MOBBILIEHUE YPOBHS 3KOJIOTHUYECKON KYIbTYpPhI: IPUOOPETEHHE OIbITA TUIAHUPOBAHHUS IIOCTYIIKOB
Y OLICHKHM UX BO3MO>KHBIX MOCIIEACTBUM U1 OKPYKAIOIIEH Cpe/ibl;

OCO3HAaHHKE TTI00aJHHOr0 XapaKTepa SKOJIOTHUYEeCKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh MpPUOOpETaeMble NMPU W3YYEHUU OUOJOTHH 3HAHUS U YMEHUS IPU
peuieHuyd MpoOieM, CBSI3aHHBIX C palMOHATIBHBIM MPHUPOAOINOJIb30BaHUEM (COONIOICHNE TPaBUII
MOBEICHUS B MPUPOJIE, HAMPABICHHBIX Ha COXpaHEHHE PaBHOBECHs B HKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHUCTeM, Onochepsl);

AKTUBHOE HEMpHATHE ACWCTBUIA, MPUHOCAIIUX Bpell OKpY)Karolled MPUPOIHON cpele, YyMEHHE
MIPOTHO3UPOBATh HEOIATOMPUITHBIE KOJOTHYECKHE TMOCIEACTBUSA MPEANPUHUMACMBIX JCHCTBUN U
MpeI0TBpAIIaTh UX;

HaJIW4YuMe Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOH KyIbTypbl, OIbITa
NEeSATENBHOCTH PKOJIOTMYECKOM HANPaBJIECHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS UMH B ITO3HABATEIbHOM,
KOMMYHUKaTUBHOM U COLIMAJIBHOM MPAaKTHUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOU JEATEIbHOCTH
9KOJIOTUYECKOW HAINpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMHUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ OOIIECTBEHHOH MPaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KyJIbTYyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MUDE;

COBEpILIEHCTBOBAHUE SI3BIKOBOW W UYMTATENIbCKOM KYJIbTYphl KaK CpEJICTBAa B3aUMOJACHCTBUS
MEXy JIIOJIbMU U TIO3HAHUSI MUPA;



NOHMMaHUe creru@uku OMONIOTHM Kak HayKd, OCO3HaHUS €€ posu B (POpMUPOBAHUH
PaLMOHAIILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH LIEJIOCTHOTO NPEACTABICHHS 00 OKPYKaIOIEeM MHUpe
KaKk O EIMHCTBE IMPHUPOJBI, YEIOBEKAa M OOILIECTBA, B TMO3HAHUHM MPHUPOTHBIX 3aKOHOMEPHOCTEH M
peleHnn mpoodaeM coXpaHeHUs PUPOJIHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH I COBPEMEHHOM IMBUIIM3AIMU: 00ecrieueHIs] HOBOTO
YPOBHSI DPa3BUTUS MEIWIUHBI, CO3[JaHHME TEPCIEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX peIIaTh
pecypcHbIe IpoOIeMbI pa3BUTHSI YEIIOBEUECTBA, TIOMCKA ITyTEH BBIXO/a U3 TJI00ATBHBIX IKOJIOTHUECKUX
npobseM u obecriedyeHus: mepexona K YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HH;

3aWHTEPECOBAHHOCTh B TIOJIyYCHHH OWOJIOTMYECKUX 3HAHWW B IIENSAX TOBBIIICHUS OOMIEH
KYJBTYPBI, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTh (yHKIIMOHAIHHON IPaMOTHOCTH
oOyyaromuxcs, GoOpMUPYEMO MTPH NU3YYSCHUH OMOJIOTHH;

MOHWMaHWe CYIIHOCTH METOJOB TIIO3HAHMS, HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJTydaeMble 3HAHUS Ul aHATIH3a U 00BSACHEHHS SBJICHUI OKPYKAIOIIETO
MHUpPa ¥ MPOUCXOAIINX B HEM M3MEHEHHH, YMEHHE JIeNlaTh 0OOCHOBAaHHbBIE 3aKJIIOYCHHS Ha OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JJAHHBIX C TEIIBIO TIOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIHHO HCIIOJIB30BaTh OMOJIOTHUECKHUE 3HAHUS JUIS pelIeHHs mpoOieM B
peabHBIX KU3HEHHBIX CHTYaIlUsX;

OCO3HAHHWE IIEHHOCTH HAyYHOW JIEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO U
MCCIIEIOBATENLCKYIO ESITeIbHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbBIe pPe3yiIbTaThl OCBOCHHUS y4eOHOro mpeaMera «BHOJOTHS» BKIFOYAIOT:
3HaYUMbIe  JUII  (OPMHUPOBAHHUS  MHPOBO33PEHHUS  OOYYAMOIIHUXCS  MEKIUCIUIUTHHAPHBIC
(MEeXIIpeIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIONIUE ICIIOCTHOCTh HAYYHOW KapTHHBI MHpa U
CHeIM(pUKY METOJIOB ITO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKax (BEIICCTBO, YJHEPIHsl, SIBJICHHE,
MPOLIECC, CHUCTEMa, HAydHbl (aKT, MPUHIMII, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEopHs,
HCCIeIoBaHue, HAOJTIOCHHIE, U3MEPEHHE, SKCIICPUMEHT U PYTHX ), YHUBEPCAIbHBIC YUdeOHbIE ICHCTBUS
(mo3HaBaTeNbHbIC, KOMMYHHKATHBHBIC,  PETyJIATHBHBIC), oOecleduBaronye  (GopMUPOBaAHUE
(YHKIIMOHATBHOW TPAMOTHOCTH M COIMAJIBHOM KOMIIETCHIIMM OOYYaoOIIUXCS, CIIOCOOHOCTD
00yJaIONIUXCsS HCIOJIb30BaTh OCBOCHHBIC MEKIUCIIUIUIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS U
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBUS B IO3HABATEIILHOM U COIUAILHON TPAKTHKE.

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOSHHSI IPOTPAMMBI CPETHETO0 00IIero 00pa3oBaHus JIOJHKHBI
OTpaxkaTh:

OBiajeHHe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMoCTOSITENIbHO  (OPMYIUPOBAaTH W  aKTyaJdHM3UpoBaTh MpoOieMy, paccMaTpuBath €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHUN MPHEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a, CHHTE3a,
CpaBHEHHUs, KJIaccuukauu, 00001eHNs ), PACKPHIBATH CMBICT OMOJIOTUYECKUX TOHITHI (BBIICIATH HX
XapaKTepHbIe MPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIEeIIATh IEeNU AeSITeNFHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHH UX JIOCTIKEHUS, COOTHOCHUTH
PE3YIbTaThI JEATEILHOCTH C MMOCTABIEHHBIMHU LIETISIMU;

WCIOJIb30BaTh OMOJOTUYECKHE MOHITHS sl 00ObSICHEHUs (DAKTOB U SBJICHUI KUBOU MTPUPOIBI;



CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTHUBHBIE, ACAYKTUBHbBIC, 10 aHAJOTHHU), BBISBISTH
3aKOHOMEPHOCTH U TIPOTHBOPEUUS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYIHPOBATH BBIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpEACTBA JJisi MPEACTABJICHHS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWIA B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUU pPAa3HOTO POja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH PEIICHHS MPOOJEMbI ¢ y4ETOM aHAIM3a MMCIOIIHMXCS MAaTEPHATBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JACSATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIIEHUBATH
PHUCKH MOCTEACTBUMN JEATEIBHOCTH,

KOODAMHUPOBATb U  BBHIMIOJHATH PabOTy B  YCIOBHUSX PEAIbHOTO, BUPTYaAJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IeHCTBHSI:

BJIQJIETh HAaBBIKAMHU Yy4YEOHO-HMCCIIEIOBATEILCKON U TMPOEKTHOM NEATENbHOCTH, HABBIKAMU
paszpelieHus npoodiemM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB PELICHHS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHUIO Pa3INYHBIX METO/I0B MMO3HAHUS;

WCTIONb30BAaTh PA3IUYHBIC BHUJBI JIEATEILHOCTH IO TIOJYyYEHHWIO HOBOTO 3HAHHS, €r0
HMHTEPIPETAINH, TPeoOPa30BaHUI0 M TIPUMEHEHHUIO B YICOHBIX CUTYAIMIX, B TOM YHCIIE TIPH CO3/IaHUH
Y4€OHBIX U COIMMAILHBIX MMPOEKTOB;

dbopMupoBaTh HAay4HBIH THI MBINUICHHS, BIAJCTh HAYYHOM TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHSATHUSMHA M METOJIAMU;

CTaBUTh MW (POPMYJIUPOBATH COOCTBEHHBIE 3a7aud B OOpA30BATEIBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYalHsIX;

BBISIBIISITH IPUYUHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3aj]auy, BbIJABUIaTh TUIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHTBl JUIsl JI0OKa3aTelbCTBa CBOUX YTBEP)KICHHI, 3a/7aBaTh MapameTphbl U
KPUTEPUHU PEILIECHUS;

aHAJIM3UPOBATh MOJYUYCHHbIE B XOJI€ PEUICHUS 3aJayd Pe3yiIbTaThl, KpUTHUECKHA OLEHHBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh LI€JICHANPABICHHBI TIOUCK TepeHoca CpPeACTB U CHOCOOOB JICHCTBUSL B
poQecCHOHANBHYIO CPEey;

yYMETb MEPEHOCUTH 3HAHUS B MO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJCH, TIPEIaraTh OPUTMHATIBHBIE TIOIXOAbI U PEUICHHS], CTABUThH POOIEMBI U
3aJ1auu, JOMYCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PA3MYHBIX HCTOYHUKAX WH(MOpMALIUU (TEKCTE y4eOHOTO MOCOOus, HAyYHO-
MOMYJISIPHOM TUTEpaType, OMOJOTHYECKUX CIOBApSAX U CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHamn3upoBaTh HHPOPMAIHIO PA3TUYHBIX BUJIOB U POPM MPEICTaBICHUS, KPUTHIECKH
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3lIUYHble METOJBI MPH TIOMCKE U OoTOOpe
Oouonorndeckoi HHGopMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHoOOpeTaTh OMBIT  HCIOJB30BAHUS  HH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATH ONITUMAJIbHYIO (hOpMY MpeacTaBIeHUs Onooruueckoit nudopmanmuu
(cxembl, rpaduky, TUArpamMmbl, TaOIUIIBL, PUCYHKH U IPYTOE);



MCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA IpU paboTe ¢ OMOIOrn4eckoil nHpopManuei:
MPUMEHATh XUMUYECKHe, (PU3ndecKre 1 MaTeMaTHUECKUe 3HAKU U CUMBOJIbI, (hOpMYIIbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJI30BAThH U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS U 3alIUTHl MH(POPMAIK, HTHPOPMALMOHHONW 0E€30M1acCHOCTH
JMYHOCTH.

OgiiaieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cepax KHU3HU, aKTHBHO y4acTBOBATH B JUAJIOTE WIIH
JMCKYCCHH TIO CYHIECTBY 00CYXIaeMoi TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3BIBATH CYKICHUS
OTHOCHTEIIFHO BBITIOJIHEHHS TpeIaraeMoi 3a/1auu, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTD TIO3HITUHA
JIPYruX y4aCTHUKOB JUAJIOTA WU JAUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHWS, MOHUMATh 3HAYEHUE COLMAJBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHTYalldd, yMETh CMST4YaTh KOH(DIUKTHI W BECTH
MIEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHUS W B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHHS IPYTUX
JIO/IEH, TIPOSIBIISITh YBAXXUTEIHLHOE OTHOIICHUE K COOECETHUKY M B KOPPEKTHOU hopme GopMynnpoBath
CBOM BO3PAKCHHS,

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl IeSATEIbHOCTD:

MMOHUMATh ¥ HCIIOJIL30BaTh MPEHMYIIECTBA KOMAaHHOHN 1 HHIVBHIyaTbHON PaOOTHI IPH pEIICHUH
OMoJorMueckod MpoOsieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh TPUMEHEHHS] TPYNIOBBIX GopM
B3aMMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMpAaTh TEMaTHKy W METOJIbl COBMECTHBIX JICWCTBUH C y4ETOM OOMUX HWHTEPECOB W
BO3MO’KHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHUBA;

IIPUHUMATh LI€JIH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JI€HCTBUS 1O
e€ JIOCTHKEHMIO: COCTaBJIATh IJIaH JECHCTBUH, paclpelesiTh POlIM ¢ y4ETOM MHEHUN Y4aCTHHKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHUBAaTh KAa4eCTBO CBOErO BKJAJa M KaKJOr0 yYaCTHMKA KOMaH]bl B OOLIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IIPOEKTHI, OLICHWBAaThb MJEH C MO3ULUHM HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATErHMYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgiiaieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHbIMH e CTBUAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIS BBISBJICHUS MPOOJIEM U X PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHMM IEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOHUX
JNEUCTBUSAX M IOCTYINKax IO OTHOUICHHWIO K KHBOW IPHPOJIE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpYXXaroIlnX;

CaMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATENBHYIO JESITE€IbHOCTD, BBISBIATH MPOOIEMBI, CTAaBUTh
1 GOpMyIUpOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTeNbHON AEATEIBHOCTU M dKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIEHUS MpOoOJeMbl C Y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuupATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

JienIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCThH 3a PEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;



crocoOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOM SPyIUIMM B pa3HBIX 0O0IaCTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCUTb KOPPEKTHBBI B JE€STEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HAaBBIKAMM TO3HABATEJIbHOW pedIeKCHM KaK OCO3HAHHUS COBEpPIIACMBIX JICHCTBHUA H
MBICTIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHH, MCIIOJIB30BaTh MPUEMBI pedIeKcuu s
OILICHKHU CUTYallUH, BIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJloBeKa.

MHNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynapTaThl OocBoeHUs mporpamMmMel COO mo Ouonoruu Ha 06a30BOM ypPOBHE
BKJTIOUAIOT crienuduueckue it yueoHoro npeamera «buonorusy» HaydHble 3HAaHUS, yMEHUS U CIIOCOOBI
JNEHUCTBUM TI0O OCBOCHHIO, WHTEPIPETAIMM W MPeoOpa3OoBaHUIO 3HAHUW, BHJBI JIEATEIHHOCTH IO
MOJTYYCHUIO HOBOTO 3HAHWSI M NMPUMEHEHUIO 3HAHUN B Pa3IMUHBIX YYEOHBIX CHUTYAIUAX, a TAKKE B
peanbHBIX KU3HCHHBIX CUTYAIUsAX, CBA3aHHBIX C OWojoruedd. B mporpamme mpeaMeTHbIe pe3yabTaThl
MIpeICTaBJICHbI IO ToJaM 00y4YEeHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUs ydeOHOTro mpeamera «buomnorus» 6 10 Knacce NOBKHBI
OTpaXKaTh:

cOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pOJu OHOJIOTUHM B CHUCTEME HAyYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOUM KapTHUHBI MUpa U HAYYHOT'O
MHPOBO33PEHHUS, O BKJIAJI€ POCCUUCKUX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB W TMOHSTHI: >KU3Hb, KJIETKa,
opranusM, Metraboim3M (0OOMEH BEHIECTB W IPEBPAICHHE SHEPIrHH), TOMEOCTa3 (CaMOpPEryJIsIus),
YpOBHEBasi OpraHu3alvs KUBBIX CUCTEM, CAaMOBOCIIPOU3BEJCHHE (PEMPOAYKIHS), HACIEACTBEHHOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHME WU3Jaratb OuoJOrMueckue TeopuHu (KJIeTO4YHas, XpOMOCOMHas, MyTalMOHHas,
LEHTpaJIbHAas JOTMa MOJIEKYISIpHO# Ouosorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u
ydeHus: (0 IEHTpaX MHOroodOpasus U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. W. Bapunona),
ONpeNeNATh T'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yYMEHHE BJIJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJOTHU: HAONIOEHUE U OMHMCAHUE JKUBBIX
CUCTEM, TPOIIECCOB U SIBICHWUH, OpraHu3aius M MpOBeIeHHE OHOJOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBM)KCHHE THUTOTE3bI, BBISIBICHHE 3aBHCUMOCTH MEXK]Y HCCIEAYEMBIMH BEIMYMHAMH, OObSICHEHHE
MOJYYEHHBIX PE3YyJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUM, TEOPUI U 3aKOHOB, YMEHHE JENaTh
BBIBO/Ibl HA OCHOBAHUH MOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT M DYKAPHUOT,
OJIHOKJIETOYHBIX W MHOTOKIJIETOUHBIX OPTraHM3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHAa BEIIECTB U
MpEeBpaIlleHUs] JHEPruu B KIETKe, (OTOCUHTE3a, IJIACTHUYECKOTO M DHEPreTHYECKOTO OOMeHa,
XEeMOCHHTE3a, MHUTO3a, Me€i03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHHS, WHIMBUIYAIbHOTO Pa3BUTHS
OopraHu3Ma (OHTOI'€HE3);



YMEHHE MPUMEHSTH MOJTydeHHBIC 3HAHUS 151 00bsICHEHUSI OMOJIOTUIECKHX ITPOIIECCOB U SBIICHUH,
JUTSL TIPUHATUS TPAKTUYECKUX PEIICHUI B MOBCEAHEBHON KU3HU C IIENIbI0 00ecTieueHus: 0€30MacHOCTH
CBOETO 3/I0POBBSI M 370POBBSI OKPYXKAIOIIUX JIIOJEH, COOIIOAEHUSI HOPM TPAaMOTHOTO TOBEJCHUS B
OKpYKaIleld TPUPONHON cpele, TOHUMAaHUE HEOOXOJUMOCTH UCHOJB30BaHUS JIOCTHIKCHUIN
COBPEMEHHOU OMOJIOTUY ¥ OMOTEXHOJIOTUH ISl PAllMOHAILHOTO TPUPOIOTIOIb30BAHHS,

YMEHHE PeIIaTh IEMEHTAPHBIC TCHETUYECKHE 33/]aud HA MOHO- U JUTUOPUIHOE CKPEIUBAHUE,
CIICTIJICHHOE HACJIEJOBAHUE, COCTABJISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS UIS MPEICKa3aHHs
HACJICIOBAHUS TIPU3HAKOB Y OPTAaHU3MOB;

YMEHHE BBITIOJIHATH JIAOOPATOPHBIE U MPAKTHYECKUE pabOThI, COOI0IATh MpaBwiia mpu padore ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMECHHE KPUTHUYECKH OICGHWBATh W HMHTEPIPETUPOBATH HHOOPMAIUIO OHOJOTHIECKOTO
COJICPKaHUs, BKIIFOUAIONIYIO IICEBIOHAYIHBIC 3HAHMS U3 PA3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM
nH(OpPMAaIUN, HAYIHO-TIOMYJISIPHBIE MaTePUAITBI), ITHUECKNE aCTIEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
OHMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000111asi OMOJIOTUYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh MOHATHIHBIN ammapaTr OHOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buomnorus» 6 11 Knacce NOKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OHOJIOTHM B CHUCTEME HAyIHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (JOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa U HAYIHOT'O
MHPOBO33PEHHUS, O BKJIAJl€ POCCUHCKUX M 3apyOekHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATTLHOW TPAaMOTHOCTH YeJIOBEKa JIJIS PEIICHHSI )KU3HEHHBIX 33]1a9;

YMEHHE pPACKpBIBaTh COJCPKAHWE OWOJIOTHYCCKMX TEPMHHOB WM TIOHSTHW: BHJ, IOIYJISIIHS,
reHo(OH/I, IBOJIONKA, ABMXKYIIHE CHUIIBI ((PaKTOpBI) BOJIOIHH, MPUCITOCOOICHHOCTh OPTraHU3MOB,
BHUJI000pa30BaHue, SKOJOTHUecKue (aKkTOpbl, HIKOCHCTEMA, MPOIYHEHThbl, KOHCYMEHTHI, PEAYLCHTHI,
LTI MMATAHMsI, SKOJIOTUYECKast MUpaMHuIa, OMoreoreHos, onocdepa;

yYMEHHE U3JIarath OHosoruyeckue Teopuu (3BostormonHas Teopus Y. JlapBuHa, cuHTeTHYECKAs
TEOPHs HBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apopiieBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBjeHui u mmyteit sBosronnu A. H. CeBepiioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIPEEINATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U OMHMCAHUE JKUBBIX
CUCTEM, TPOIECCOB U SIBICHUN, OpraHu3alus ¥ MpOBEICHHE OMOJIOIMYECKOTO SKCIEPUMEHTa,
BBIJIBU)KCHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXK]Y MCCIEAYEMbIMH BEIMYMHAMU, OObSICHEHUE
MOJIyUEHHBIX PE3yJbTAaTOB, MUCIOIb30BAHHBIX HAYUYHBIX IMOHATUHN, TEOPHM M 3aKOHOB, YMEHHUE JAENaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBLICIATH CYIIECTBEHHbIE IPU3HAKH CTPOCHHSI OHUOJOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIUM, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B U 3KOCUCTEM, 0COOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHJI000pa30BaHUS,
MPUCTIIOCOOIEHHOCTH OPraHU3MOB, JCUCTBUS JKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, MEepeHoca
BEIIECTB U TOTOKA SHEPTHM B JKOCHUCTEMAaX, AHTPOIMOTEHHBIX H3MEHEHUIl B JKOCHCTEMax CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXUMHUYECKUX IIUKIOB B Onocdepe;

yYMEHHE MPUMEHSTH MOJIydeHHbIC 3HAHUS 151 00bsICHEHUS! OMOJIOTUYECKHX MTPOLIECCOB U SBICHUH,
JUIS TIPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHON KU3HU C IIENbI0 00ecedeHns 0e30MacHOCTH
CBOETO 3JIOPOBBSI U 3J0POBbS OKPYXKAIOUIUX IOJIEH, COOMIOACHUS HOPM T'PaMOTHOTO TOBEACHUS B
OKpy)Karlleid MpUPOJHON cpene, TMOHUMAHUE HEOOXOJUMOCTH UCHOJIB30BAaHUS JIOCTHKEHUIN
COBPEMEHHOU OMOJIOTHY ISl PAlIMOHAILHOTO MPUPOIOTIONH30BAHHS;

YMEHHE peliaTh deMeHTapHbIe OMOJIOTUYECKHE 3a/Ia4H, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U
SHEPruM B dKocHucTeMax (I[enu MUTaHus);



YMEHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUUECKUE pabOThI, COONIIOIATh MpaBHiia Ipu padoTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OLEHHBATh U HHTEPIPETUPOBATh HWHEPOPMALUIO OHOIOTHYECKOTO
COJIepKaHUs, BKIFOYAIOUIYIO MICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPEACTBa MAaCCOBOM
uHbOpMalUY, HAyYHO-TIOMYJSIPHbIE MaTepuaibl), pPacCMAaTPUBATH TJIOOAIBHBIE HKOJIOTHYECKUE
poOsIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCEMEHHBIE U YCTHBIE COOOIICHHUS, 0000111ast OHOIOTrHYECKYTO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIH30BATh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HanMenopanme KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
(uudpossbie)
n/ | pa3sienaoB M TeM Bcer | Konrpoibn IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
EHOMOMIS KAK bu6mmoreka [{OK
1 Havia 2 0.5 https://m.edsoo.ru/7f41c
o 292
JKuBbie cucTeMbl bu6mmoreka [{OK
2 U UX 1 https://m.edsoo.ru/7f41c
Opra"u3aus 292
XUMUYECKUH bubmmoreka [{OK
3 COCTaB | 8 1 https://m.edsoo.ru/7f41c
CTPOEHHE KIIETKH 292
KuszaenesaTenpHO Bubamorexa [IOK
4 A 6 https://m.edsoo.ru/7f41c
CTb KJIETKH
292
P
Hf“é‘;;"‘e:;:}ie BuGmorexa L[OK
5 FUBHAY 5 1 https://m.edsoo.ru/7f41c
pazBuTHE
292
OpraHU3MOB
?:ICHGHCTBGHHOCT bu6moreka [IOK
6 8 1.5 https://m.edsoo.ru/7f41c
W3MECHYHBOCTD
292
OpraHu3MOB
C
o e:;;;:l;% bu6mmoreka [JOK
7 p ' 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OHOTEXHOJIOTHH
bubmuoreka [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBILIEE
KOJIMYECTBO
YACOB I10 34 0 4
I[TPOT'PAMME
11 KJIACC

KoanuyecTBO 4acoB
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Ne | HaumenoBaH DJIEeKTPOHHbIE
n/ ue pasnenoB u | Beer | KoHTpoubH IIpakTHyeck (uudpossbie)
n TeM 0 ble padoThI ue padoTsl o0pa3oBaTejibHbIE
NPorpamMmbl pecypcsl
OO0 bu6mmoreka [{OK
1 B 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOTHS
74
B
H:;HH:;?;;}; bubmmoreka [{OK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
YKU3HU Ha
74
3emiie
Opraau3msl 1 bubnuorexa [JOK
3 OKpY KaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CoobmecTBa bubnuorexa [JOK
4 9KOJIOTHIECKU 9 https://m.edsoo.ru/7f41cc
€ CHCTEMBI 74
PesebBHOE bu6moreka [IOK
5 P 2 https://m.edsoo.ru/7f41cc
Bpemsi
74
OBILEE
KOJIMYECTBO
YACOB I1O0 34 0 23

I[TPOTPAMME
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