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1. IosgscHuTEeILHAA 3aANMCKA

[Tpu pa3paboTke NpOrpaMMbl MO OHUOJIOTUH TEOPETHUECKYI0 OCHOBY JJISI OIPENEIICHUS
MOAXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosnorus» cocraBumm:
koHuentyaigbable nojoxenns ®I'OC COO o B3auMooOyCIOBIEHHOCTH IeNieH, coJepKaHus,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUU K YpPOBHIO MOATOTOBKH BBIYCKHHUKOB, MOJOXEHHS 00
O0MMX LEeIIX M MPUHIHIIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoii @enepanuu, TMOJOXKEHUS O cnenuduke Ouonoruu, ee
3HAaYCHUU B TIO3HAHWU >KUBOW TPUPOABI M 00ECHEUeHHH CYLIECTBOBAHHMS 4YeJIOBEYECKOTO
obmiecTBa, a Takxke pabdodas nporpamma BocnuTanuss MBOY «COII Nel um. Bumuna W.I1.»
CornacHo Ha3BaHHBIM TIOJOXKEHHUSM, OIPEJEICHbl OCHOBHBIE (DYHKIIMM TPOTPAMMBI IO
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu Ma€T MpeaCcTaBICHUE O IeIX, 00 00IIei cTpareruu 00ydeHus,
BOCIIMUTAHUS M PAa3BUTUS O0OydYarolIMXCs CcpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpYy, PpacupeleleHHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IOCJIeIOBATebHOCTh M3yUeHUsl yueOHOro marepuaina C
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIUXCA.

B mnporpamme mno OHONOTHHM TaKXKe YYUTHIBAIOTCS TPeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/yU4eOHBIX JeHCTBUI 00ydYaromuXcs M0
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIl ypOBEHb) pEaM30BaH MPHUHIIMII
NPEEMCTBEHHOCTH B HW3y4eHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (POPMHUPOBAHMUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIJICHHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e KU3HU U OEpeKHbIM OTHOLICHHEM K OKpYXKaroulei
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHMHU KHUBBIX CUCTEM Pa3HOI'O PaHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
IIPOLIECCOB B IporpaMMe IO OWOJOTMM YZAENEHO BHUMAaHHE MCIOIb30BAHUIO IOJYyYEHHBIX
3HaHUI B OBCEAHEBHOM JKU3HU ISl peLICHUs MPHUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTUKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  4YeJOBEKa, MEIUKO-TEHETUYECKOrO  KOHCYJIbTHPOBAHHUSA,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalollel MPUPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YelIOBeKa Ha COCTOSHHE WPUPOAHBIX |
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJIEHHE BHUMaHMs K MPUKIAJAHOM HANpPaBIE€HHOCTH Yy4eOHOIO
npeamera «BbHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pelIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTOpas MpeAnoiaraet
dopmupoBaHHE y OOYYarOIUXCsS CHOCOOHOCTH AMaNTHUPOBAThCA K M3MEHEHUSM JIHHAMHUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYydalOIIMXCsS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOU
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS MJIS: TO3HAHHUS 3aKOHOB >KMBOM IPHPOJIBI,
¢dopMupoBanusg (YyHKIUMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmoe 3HayeHWe OWONOTHS WMEET TakKe Uil pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenue
Ounoaorun obecrnieunBaer yCIIOBUS TSt (bopmupoBaHUs WUHTEJUICKTYaJTbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYyJBTYpHl, CIOCOOCTBYET
UHTETpaluy OWOJIOTHYECKUX 3HAHWHU C TMPEICTABICHUSMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
Y4aCTHOCTH, (PU3UKH, XMUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUCHUH Y4eOHOTro
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npenmera «buonorus» cocraBuiIM  OCHOBY Ul ONpENENICHHS MOJIXOJO0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TIO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOIUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAEISIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKON AesTenbHOCTH. Ocoboe MECTO B 3TOM CHUCTEMe 3HAHU
3aHMMAIOT JJIEMEHTBI COJEP)KAHUS, KOTOpPHIE CIy’)Kar OCHOBOW st  (hOPMUPOBAHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJep>KaHusl y4eOHOro MaTepuana B IporpaMMe IO OHOJOTHUU
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIIMYUTEILHBIX OCOOECHHOCTSX
JKUBOM TpUPOJBI, O €€ ypOBHEBOI OpraHu3ali U HBOJIOLUU. B COOTBETCTBHHM C ATHUM B
CTPYKType y4eOHOTo npeamera «BbHONOrus» BBIIEICHBI CISAYIONINE COJIepIKaTeIbHbIC JTUHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm Kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OpraHMuecKoro Mupay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Henp uszyuenuss yueOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHu3alliu >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUSA JJI TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH O0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTikenne 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ay:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OHOJIIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaxX, CIYXKalluX OCHOBOW Mg (opMUpOBaHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHOM KapTUHE MHUpa, O METOJaX Hay4YHOTO IO3HaHUS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOIO YpPOBHS OpTraHHU3allvu,
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

(dbopMupoBaHHE Y OOyYaIONUXCS TO3HABATEIIbHBIX, MHTEIUICKTYAIBHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAayYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUN;

CTaHOBJIIEHHE Yy OOydYarommxcs oOmed KylabTypsl, (YHKIHMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUM OOBSACHATH M OIEHWBATH SIBICHUSI OKPY’KAIOIIETO MUpPA XUBOW MPUPOJBI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopMupoBaHre y O0Yy4YaIOIMUXCS YMEHUH WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKUX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS UYEIOBEKOM KHUBOUM MPUPOJIBL,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIIeIOBAHMUIA;

OCO3HaHUE IIEHHOCTH OMOJOTHYECKUX 3HAHUMW JJISl TMOBBIIIECHUS YPOBHS 3KOJIOTHUECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHNUE TPUOOPETEHHBIX 3HAHWW W YMEHUW B TOBCEIHEBHOM >KWU3HU JJIS OIEHKH
MOCNIEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHHIO K OKpYXKAlollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oobpazoBanusi «buonorusy», u3ydaemas Ha 6a30BOM YpPOBHE,
SBIISIETCSL 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJAIIMM B COCTaB MPEAMETHOM 00JacTh
«EcTecTBeHHO-HAYUYHBIE PEIMETHD.

Jlst u3ydeHust OMosoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero o0pa3oBaHusl OTBOJAUTCS
68 dacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 yac B Hefento).
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2. Conep:xanue o0yyeHust
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOIICCTBEHHBIMH, TEXHUYECKUMU U JAPYTUMHU
€CTECTBCHHBIMU HayKaMH, (uiiocodueit, 3TUKOW, ACTETUKOW M mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKIX HayK.

Mertoapl TO3HAHMSI )KUBOU MPUPOIbI (HAOI0IEHNE, YKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMs, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

[Moprpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOK TIPUPOIBD».

JlaGopaTopHble M IPaKTHYeCKHEe PadOThI:

[Ipaktrueckas padora Ne 1. «Vcrmonp3oBaHME pa3IWYHBIX METOJOB MPU H3YYCHUH
OMOJIOTHUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cMCTEMbI M X OPraHU3aI U,

XKusble cuctembl (OMOCHCTEMBI) Kak HpeaMeT H3ydeHHs Ouosoruu. OTiMuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpoiicTBa OwocucTeM W WX pasHooOpa3ue. YPOBHH OpraHHM3alld OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHM3AIMH >KUBOMI
TIPUPOJIBIY.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMHYecKHii cOCTaB U CTPOEHME KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKHM.  XHMMHYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosia 1 MUHepabHbIE BEIIECTBA.

@OyHKIIMM BOJIBI M MHUHEpAJbHBIX BeUIECTB B KieTke. [lognep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0eKoB. AMUHOKHUCIOTHI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€IKOBOI
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKUE
cBoicTBa 0enKkoB. buonornyeckue GPyHKIMU OEITKOB.

depMmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butammubl. Omianuuss  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoapl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxaposa, JakTo3a) M TMoOJHUcaxapuabl (Kpaxmal, TJIMKOTeH, LeJIon03a). buomornueckue
(GYHKIIUH yTIIEBO/IOB.

Jiunuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YTIIIEBOJOB, OEIKOB U JMIHJIOB KaK
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorer: JIHK 1 PHK. Hykneotnael — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢pynxunuun PHK. Buast PHK. AT®: crpoenue u
GyHKIIH.



5

[utonoruss — Hayka o kierke. KierouHas Teopus — mpuMep B3aUMOJICUCTBUS HAECH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI N3yYEHUS KIIETKH.

Krerka kak nenoctHas xuBas cuctema. OOmiue npu3HaKky KJIETOK: 3aMKHYTasi Hapy KHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmnapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JykKapuoThyeckas W mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoi kietku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, JKUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIHMKC, WX (DYHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. [luTomnazma u e€ OpraHoOUIbI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxu, 1mzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IUIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHI.
Buner minactun. HememOpanHbie OpraHoUIbI KJIETKU: pUOOCOMBI, KJI€TOUHBIN IIEHTP, IEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

Snpo — perynsaTopHbIii neHTp KieTku. CTpoeHue sijpa: sjuepHas 000JI04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdeMoHcTpanum:

[Toprpetsl: A. JleBenryk, P.T'yk, T.IlBann, M. llneiinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnpenienieHne XMMHYECKHX 3JEMEHTOB B  HEXHMBOW IPUPOLE»,
«Pacnpeenenre XuMUYECKUX 3JIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabouiel u cxemsl: «Ilepuoauyeckas Tabiauia XUMUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue Mosekyisl Oenka», «CTpoeHue GpepmeHTay,
«Hyxnennossle kucnotsl. JJHK», «Ctpoenne monekyinsl AT®», «CtpoeHne 3yKapuOTHYECKON
KIeTKn», «CTpoeHue XUBOTHON KieTku», «CTpoeHue pacTUTENbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», « Y TIEBOABDY, «JIumuabm.

OO6opyaoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHE IJI MPOBEICHUS HAOIIOACHUIM,
U3MEpPEHHi, SKCIEPUMEHTOB, MHUKPOIIpENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne kaTaIMTHUYECKOM aKTUBHOCTH (PEPMEHTOB (HA
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopatopHass pabota Ne 2. «M3ydeHuwe CTpOEHHUS KJIETOK DPACTeHHH, >KMBOTHBIX M
OaKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE.

Tema 4. ’KusHe1eATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTabOIM3M. AccUMWISIIMS (TJIACTHYECKU OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poip
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMaHUH MeTaboInu3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U retepoTpodHblid. Poab GpepmMeHTOB B 00MEHe
BELIECTB U ITPEBPALICHUH DHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el ¢orocuHTe3a. Peaknmm ¢oTtocuHTe3a.
O dexkTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycinoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyoIue OakTepuu. 3HaAYeHUE XEMOCHHTe3a Ul KHU3HH Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTKe. PaclieruieHue BEIIECTB, BBIJCICHHE WU
aKKyMYJIMIPOBaHHE SHEPTUU B KJIETKE. DTarbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oOkuciaeHME, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.
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Peaknun matpuunoro cuHTe3a. ['enermueckas uHpopmamus u JIHK. Peammzamms
TeHEeTUYeCKO MH(popMaMu B KieTke. [ eHeTHUeCKUil KoJ M ero CBOMCTBa. TpaHCKpUIILIUS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcasauun. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opmbl xku3HH — Bupychl. Mcrtopusi otkpbeitus BupycoB (/.
U. ViBanoBckuii). OCOOCHHOCTH CTPOSHHS W JKU3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BHpycamu. Bupyc nMMmyHoneduura
gyenoBeka (BUY) — Bozoyaurens CIIM/la. OOpaTHasi TpaHCKpHIIIMS, pEeBEpTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIMA.

JdemMoHcTpanum:
Hoptpetst: H. K. Konsuos, J1. . Usanosckuit, K. A. Tumupsizes.
Tabmuier ~ u cxembl: «Tumbl  muTadms»y,  «Merabomuzm»,  «MUTOXOHIIPHS,

«OHepreTnueckuii ooMen», «Xmopomiact», «Dotocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenmka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIIWIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: Moaenu-anmiukanun «Yasoenue [IHK u Tpanckpunius», «buocunres
Oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTypsl JIHK.

Tema 5. PasMHOKeHMEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii nuki, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpomeccsl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckiue OCHOBBI Pa3MHOXKEHUSI M UHJIUBUAYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguu murtosa. [lpoiecchl, MpoOUCXOIsAlIME Ha Pa3HBIX
CTaJusAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Iporpammupyemasi TuOeib KJIETKH — aromTo3.

@opMbl  pa3MHOXKEHHS OpraHM3MOB: Oecmoiioe W TMoioBoe. Bumel  6ecronoro
Pa3MHOKEHHUsI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTONOTO.

Metios. Craguu wmeitosa. [lporeccsl, nmpoucxossinme Ha cTagusx Menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIci 1 3HaYEHUE MEH03a.

lMameTorenes — mporecc 06pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKHU M sSMuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AWlLIeKJIeTKa) — crepMatoreHes U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaTto3onaoB. Omroaorsopenue. Ilaprenorenes.

NunuBunyansHOoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpyJsaIus,
opranorene3. [loctamOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (TIMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmauibl U cxembl: «DOpMBI pa3MHOXKEHHST OPTaHU3MOBY, «JIBOITHOE OIIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXEHUE pacTeHui», «JlereHne KiIeTku
OaxTtepuii», «CTpoeHue MONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KJIeTOUHBINH LMK,
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«Pemmukanus JJHK», «Murtos», «Meiosy, «lIpsMoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJICKOIMTAIOIINX U YeJIOBeKay, « OCHOBHEIC CTaAUN OHTOT'CHE3a.

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30ubl MIICKOITHTAIOIIETOY,
«Slinexnerka mekonuTarouero», «KapuokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
MoeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble M IPaKTHYeCKHEe PadOThI:

JlaGopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIeTKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax».

JlaGopaTopHas pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeruku. VMctopus pa3BuUTHsS TEHETUKU. Ponp LUTOJIIOrMU U
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroapl TeHeTHKU (THOPUIOJOTUYECKHM, HHUTOTCHETHYECKUH, MOJICKYJISIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEeIMBaHHIA.

3aKOHOMEPHOCTM  HACJEJOBAaHMS  NPU3HAKOB,  yCTaHOBJIEHHble . MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHo00pa3us THOPUI0B repBoro noxosienus. [Ipasuio
JIOMUHUPOBAHUA. 3aKOH paclleieHus Mpu3HakoB. [umore3a uucToThl ramer. I[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JluruOpuaHOe  CKpeIlMBaHUE. 3aKOH HE3aBUCHMOIO  HAclEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIH3UPYIOLIee CKpElUBaHUE.
Hcnonbp3oBaHne aHATM3UPYIOMIETO CKPEIIMBAHUS JIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuernnieHHoe HacnenoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HACJICIOBAHUIO I'eHOB. HapyllleHne cuernieHns TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUs HACTEICTBEHHOCTH. [ eHeTHUUeCKue KapThl.

['enetuka mosa. XpoMOCOMHOE OTpECIICHHE 1M0ja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHple M rereporameTHble OpraHu3mel. HacinenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
ITOJIOM.

H3menunBocTh. Buapl M3MEHUMBOCTH: HEHACHCACTBCHHAs M HAclCACTBEHHas. Poib
cCpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOAM(PHUKAIMOHHON
W3MEHYMBOCTH. BapualMoHHBIA psii U BapualMOHHAas KpuBas. Hopma peakuuu npusHaka.
KonuyecTBeHHbIE U  KAaueCTBEHHbIE TNpPHU3HAKM W WX HopMma peakuuu. CBoiicTBa
MOIU(PUKAITHOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wiy reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHUYNBOCT.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallioHHas
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle akTopbl. 3aKOH TOMOJIOTHUECKUX DPSIIOB B HACIEACTBEHHOMN
nm3menunBocty H. . BaBuiona.

BuesnepHast HacIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruxka denmoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TreHealoTUYeCKUi, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OHOXMMHYECKHH, MOJEKYJISIpHO-
reHetndeckuii. COBPEMEHHOE ONpEAEIeHNE TEeHOTHUIA: ITOJHOT€HOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ momorlpio [I1[P-ananusza. HacnenctBeHHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HH C  HACIEACTBEHHOM  MPEApacIionoKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKU.
[TpuntIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, TPO(DHUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3neil. MeauKO-TeHETHUECKOE KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JIeBaHMI YeTIOBEKaA.

JdemoHcTpaumnu:
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Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBumos.

Tabauiel 1 cxembl: «MOHOTUOPHUIHOE CKpPEIIMBAHUE U €r0 LIUTOT€HETUYecKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«lurnbpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3aumMoaencTBie ajielIbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunel dYenoBeka W IKUBOTHBIX», «Bumgel wu3mMeHunBocTtH», «MoaudukanuonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anminkauun «MoHorubpuaHoe ckpemuBanuey, «HemnomnHoe
JOMHHHUpOBaHHEY», «Jlurnbpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpormnpenapar «Jlposoduna» (Hopma, mytanuu GopMbl KPBUILEB U OKpPAcKU Tela), repdbapuit
«I"0pOox OCEBHOW».

JlabopaTopHble U IpaKTH4YecKue padoThbi:

JlaboparopHast padota Ne 5. «3y4ueHne MoaupUKaIMOHHON U3MEHYUBOCTH, TTIOCTPOCHHE
BApUALIMOHHOTO Ps1/1a U BAPUALIUOHHON KPUBOI.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W MPOIECC. 3apOXKICHUE CENIEKIIUU U JoMmecTukanus. Ydenue H.
W. BaBuioBa 0 ILEHTpax MPOUCXOXKACHHUS U MHOrooOpaszus KyJIbTYPHBIX pacTeHuil. L[eHTpbI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMEHHBIE METOJIbI CEeNICKIIMA. MacCOBBIM ¥ MHIAUBHIYAILHBI OTOOPBI B CEICKITUU
pacteHuid u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHUE — HHOPHUIMHT.
Uucras nuHus. CKpenwBaHWEe YWCTBIX JIMHWA. [erepo3uc, wWiaum THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — ayrOpuauHr. OtnanéHHas rubpuauzanus U e€  yCHEeXH.
N cKyCCTBEHHBI MYyTareHe3 M MOJIYYEHHUE MOJUILIOUI0B. J{OCTHIKEHHS CEJIEKUUH PACTEHHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['e€HHAs WMHXKEHEpHUsA. OTarbl CO3JaHHS
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas wumkenepus. Knetounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXKEHHE pacTeHUi. KiIIOHHpOBaHWE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OJKOJOTHYECKHEe M JTUdeckue mnpobiemsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKACHUS U MHOTO00pasusi KyJIbTYypPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTnanéHHas
rubpuamzamusy, «Paboter akamemmka M. @. UBanoBay, «llomummoumus», «OOBEKTHI
ouotexHonorun», «Kinetounele KyJabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TIEPEHOC
TE€HOB, XPOMOCOM».

OO6opynoBaHue: MYJISDKA TUIOZAOB M KOPHEIUIONOB TUKHX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

11 KUIIACC

Tema 1. DBoJaIONHOHHAA OHOJIOTHA.
[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHH. BiusiHIE YBOMIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.
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CeunerenscrBa »Boonnd. llaneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrMYecKHe: CXOACTBA M pa3ivuus 3MOPHOHOB pa3HbIX BHUJIOB I1O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTAPHBIE OpIaHBbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHass Tteopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIoKymme Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas H3MEHYUMBOCTh, OOppr0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTD) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak equHULa BUIA U 3BOJIIOLUY.

JBmxkytue cuibl ((pakToOphl) IBOJIONHUKA BUJOB B MpHUpoae. MyTallMOHHBIN TpoIece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHsL.

EcrecTBeHHBII 0TOOp — HampabisirOIIui (akTtop HBOJIONMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOJCHHOCTh ~ OpPraHU3MOB  KakK  pe3yibTaT  dBoitonuu.  [Ipumepsl

nprUcnoco0JIeHNU Y OpraHu3MoB. ApoMOp(O3bI U HAM0ATAI TAIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (OpMbI BUA00OPAa30BaHUS:
reorpauueckoe, IKOJIOrHIECKOE.

MakposBomronus. PopMel 3BomonuK: (UIETHYECKasi, AUBEPreHTHAs, KOHBEPreHTHas,
napasuiensHas. HeoOpatumMocTs 3BOIIONNY.

[IpoucxoxaeHne  OT  HECHEIUAIM3UPOBAHHBIX  mpenkoB.  I[Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paJgualus.
JdemoHcTpaumnu:

[optpertsl: K. JIunne#, XK. b. Jlamapk, Y. Hdapsun, B. O. Koanesckuii, K. M. bap,
9. I'exkensb, @. Mrosep, A. H. CeBeprios.

Tabnauiel  u cxembl: «Pa3BuTue oOpraHudeckoro Mupa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «@PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue MopoJ
JKUBOTHBIX), «ITomynsimumy, «MyTanonHas U3MEHYHBOCTDY, «ApoMopdo3bI»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl sBomrorun», «Kapra-cxema
mapuipyta myremectsust Y. Jlapsuna», «boprba 3a cymiectBoBaHuey», «lIpucrnocoOiaeHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000pa30BAHUEY.

O60opy10BaHKE: KOJUIEKIMSI HACEKOMBIX C PAa3IMYHBIMU THIIAMH OKpacku, HabOp IJI0JI0B
U ceMsH, KoJuiekius «lIpuMepsl 3alUTHBIX MPUCTOCOONEHUN Yy IKHUBOTHBIX», MOJIENb
«OCHOBHbIE HaNpaBJIEHUs D3BOJIOLUN», OO0OBEMHas Mojaenb «CTpOeHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Koysekuus «@DopMbl COXPAaHHOCTH MCKOIAaeMbIX
JKUBOTHBIX U PACTeHMI», Mojenb anrumkanusa «llepekpéct xpoMocom», BIaXKHbIE Mpenaparhbl
«Pa3Butune Hacexkomoro», «Pa3Butue nArymku», MukporpenapaT «J/[pozoduna» (HOpMa,
MyTanuu GOPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTropHble U MpaKkTH4YecKue padoThi:

JIaboparopnas padota Ne 1. «CpaBHeHue BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO».

JlabopatopHass pabota Ne2. «Omnmcanue TPHUCTIOCOOJICHHOCTH OpraHu3Ma © eé
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.
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JloHayuHbIe NPEACTABIEHUS O 3apOXKACHUM KU3HU. HayuHble rUnoTe3b BOSHUKHOBEHMS
KU3HM Ha 3emuie: aOWOoreHe3 W IMaHCIepMHs. XUMHUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW IBONIOIMKM. HauanpHble dTansl Ouonorunyeckoit sBomonuu. ['umoreza PHK-Mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBosIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII dKUBBIX OPraHU3MOB.

Pazputne xu3Hu Ha 3emse 1o spaM M nepuodaMm. Kartapxeil. Apxelckas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKHUH,
CUITypPUHCKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3o30iickas 3pa u €€ Iepruoabl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa U TeOJOTHYECKHX MpoIrieccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u KUBOTHbIX. [losiBieHue,
pacuBeT U BHIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOMOUUNA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpeacTaBieHUN O
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. CxoJIcTBa M pa3Inyus 4eIOBEeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKA.

JBwkyme cuiabl  (pakTophl) aHTpomoreHe3a. HacnejacTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpyda, MBIILICHUE,
peub.

OCHOBHBIE CTaJANM U BETBHU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEJblii,
YenoBek mnpsMoxonamuid, YenoBek Heanaepranbckuii, YenoBek pasymHbid. Haxoaku
MCKOTIAeMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPAaHEHUsSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIUE PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaioujHas  (9KBaTOpUAIbHAsg), MOHTOJOWUJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSIM CYyIIECTBOBaHUSI.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3aukHOBeHHEe CONTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHas cuCTeMa OpraHU4YecKOro Mupay», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJIEOHTOJOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YenoBeKay», «J/[peBHeimme moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeuecKHne pachh».

Ob6opynoBanue: Mysku - «IIpoucxoxnenne dyemoBeka» (OIOCTBI  aBCTpPaIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTallblla, KPOMAaHBOHIIA), CIEHKU WM M300pakeHUsT KaMEHHBIX OpYIuil
MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), TeoXpoHOJIOTHYecKass TabiuIia,
KOJUIEKIUSA «DopMbI COXpPaHHOCTH HCKOIIAEMBbIX JKUBOTHBIX u pacTeHun».

Tema 3. Opranu3mbl U OKpPY:KalIIAs cpeaa.

DKojorusi Kak Hayka. 3ajadyd W pa3fenbl SKOJIOTMH. MeTolbl 3KOJIOTHYECKHUX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMsI ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYyIIHas, IOYBEHHas,
BHYTPUOpPraHU3MEHHasI.

Okonoruueckue ¢akropbl. Knaccuduxanus skonornyeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JleCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (QaxkTophl:  CBET, TEMIeEparypa, BIaXHOCTb. doTonepuoansm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (paKkTOpPOB. bruojornueckue puTMsl.
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buotnueckne ¢dakTopel. Buumbl OHOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyaJu3M, KOMMEHCATN3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUI JJISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU momyssinud. OCHOBHBbIE TIOKAa3aTeNU MOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauus. JuHamuka
YHUCIIEHHOCTH TMOMYJISIIUY U €€ peryJsiusl.

JdemoHcTpaumnu:

[optpetsr: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuer u cxembl: kaprta «IIpuponnsie 3006 3eminy, «Cpesl 0OUTaHUSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYJISLIUU
uH}y30pun-Tyhenbkm», «llumenpie menmy.

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuast pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MECT OOMTAHUSI.

Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Owuomeno3. CTpykrypbl  OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe M OHOreoIeHO3E.
@OyHKUMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemecTB W TOTOK SHEPIHH B IKOcUcTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHe NHpaMHJbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, CAMOPETYJIAIHS, pazuThe. CyKieccusl.

[IpuponHble 3KOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO WU
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATrpo3KocucTeMbI. YpOo3KkocucTeMbl. buosoruueckoe u
XO03SICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpazue kak (pakrop yctohuuBocTH 3KocucTeM. CoxpaHeHre OMOIOrnYecKoro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuibl, coctaB U CTpyKTypa OHOC]EpHI.
Kupoe BemectBo U ero ¢QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak IJI00ATbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IMKIBI JJIEMEHTOB (YTiiepoja, a3zoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBbIE U3MEHEHUsT B Ouocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHMe NpUpoasl M dYenoBedecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiuuBocTd Ouocepbl. OCHOBa PpalMOHAIBHOIO YNPaBJIEHUS IMPHUPOIHBIMU
pecypcaMu B UX UCnojb3oBaHue. JlocTikeHUs: OMOJIOTHH U OXpaHa MIPHPO/IHL.

JdemoncTpanum:

IMoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuuer u cxemsl: «Ilumessie nenny», «buoreHos: coctas u crpykrypa», «IIpupoaasie
coobmiectBay, «llemm mwraHUsAY, «OKONOTHYECKas mNupamuaa», «buochepa u yemoBex»,
«JKocuCTeMa IIUPOKOJUCTBEHHOrO Jiecay, «ODKOCHCTEMa XBOiMHOro jeca», «buomenos
BOJOEMay, «ArporeHo3», «[IpuMepHBIE aHTPOTIOTCHHBIE BO3JCHUCTBUS Ha TPUPOAYY,
«BaxHeime MCTOYHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimmas
cocTapisitomas 6uocdepsr», «DakTophl Aerpaganuu nouBy, «llapHuKoBeIit 3G dekT», «DakTophl
PaIMOaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O01Ias cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guochepe»,
«KpyroBopot a3ora B mpupojie».
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O00pynoBaHHE: MOLAEIb-AIIIIIAKALIHS «Tunuyasle OHOLICHO3EI, repOapuit
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurennm — BakHEHIIHX
CEIbCKOXO35MCTBEHHBIX  KYJIBTYp», TepOapud H KOJUICKIIMM PACTCHHUH H  JKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylliaM ogHoro Buaa, KpacHas kuura Poccuiickoin
deaepannn, U300paKEHUST OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.

3.I1lnanupyemblie pe3yabTaThbl

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yy4aroIyUMUCs NPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MNPpECAMCTHBIM.

JIn4HOCTHBIE pe3y/IbTaThl

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPCAMCETA «bnomnorusy BBIACIICHBI
CIICAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUME OOy4YaIONIMMHUCH  POCCUHCKOM  IpakJaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
HaJIMYME€ MOTHUBALMU K OOyYeHHUIO0 OMOJIOIuH, IeJIeHAlpaBIeHHOE pPa3BUTHE BHYTPEHHHMX
yOEKIEHUHM JTMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIMXCsl PYKOBOJICTBOBAThbCA B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMCEC
Ouosornyeckoro oOpa30BaHMs, HaJIMYME SKOJOTMYECKOT0 IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS Ipeamera «buosorus» pocTuraroTcs B €AMHCTBE
y‘-I€6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IIPUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMSI U CHOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHMUSA,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHyTpCHHCfI Mo3uuuu JIMYHOCTHU, MATPHUOTHU3MA,
YB@KEHUs K 3aKOHY M IIPABONOPSJIKY, YEJOBEKY TPyAa M CTapllieMy HOKOJEHHIO, B3aUMHOIO
yBOKEHUsS, OCEpeKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPATUIHAM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit deaepannu, npupoie 1 OKpyKarolen cpene.

JImuHOCTHBIE PE3YIbTAaTbl OCBOCHUSA y‘-IC6HOFO npeamera «bnonorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PyKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
HOSHHI/IGﬁ JINYHOCTHU, CHUCTEMOH INEHHOCTHBIX OpHeHTaHHﬁ, IMO3UTUBHBIX BHYTPCHHUX
yOexXIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTU B MPOLCCCC p€ain3dallui OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHON JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) eparcoanckozo eocnumanusn:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydYarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M 0O0sS3aHHOCTEH, YBa)KEHHE 3aKOHA H
MPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH /1€ATEILHOCTH NMPH CO3JaHUU yYEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HBIX U I103HaBaTCJIbHBIX 3a/1a4, BBIIIOJIHEHUN OMOJIOTHYECKHUX SKCIICPUMCHTOB,

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TO3UIUIO 110 OTHOLIEHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYUTBIBaTh B CBOMX JCHCTBHUSAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
BSaI/IMO,Z[eI\/’ICTBI/IH J'IIO)ICfI C pasHbIMHA Y66)KJIGHI/I$[MPI, KYJbTYPHBIMU LHEHHOCTAMHU U COLMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECCTBY B IIPOLECCE COBMECTHOI'O BBIMMOJTHCHUA y‘-Ie6HBIX,
MO3HABATENBHBIX M HCCIEN0BATEIbCKUX 3a/lad, YBaKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTH K T'YMaHUTapHOM U BOJIOHTEPCKOI JIeTETbHOCTH;

2) nampuomuueckoz0 60CRUMAHUA:
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c(hOpPMHUPOBAHHOCTb POCCUMCKOM TPakIaHCKOW MICHTUYHOCTH, TATPHUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHOMN, TOpAOCTH 3a CBOM KpaH, CBOXO
Ponuny, cBOH S3BIK U KyJIBTYpPY, IPOLILUIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEAUI0 M MaMSITHUKaM [PUPOJBL,
nocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLEHMBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosiornu, NOHUMaHUs 3Ha4YCHHsI OMOJIOIMH B TIO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uaerHas  yOexIEHHOCTb, TOTOBHOCTh K ciykeHMr0 u 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 0yxX06HO-HPABCMEEHHO20 60CRUMAHUA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOT0O HAPO/1a;

Cc(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI 0 MIOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSIChH
Ha MOpaJbHO-HPaBCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM PpOJMUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOM KM3HU B COOTBETCTBUU C TPAJMLHUSMU HapOJOB
Poccumn;

4) acmemuueckozo 60CRUMAHUS:

JCTETUYECKOE OTHOILEHUE K MUPY, BKIIFOYasl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIEHMI;

MIOHMMaHHE YMOLMOHAIIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIECHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE IMPOSBIATH
KayecTBa TBOPYECKON JIMUHOCTH;

5) pusuueckoco  éocnumanusn,  opmuposanus  Kyabmypel  300p0éba U
IMOYUOHATILHO20 ONAZONONYUUA:

IIOHMMaHKE U peau3ays 3J0poBOro 1 6e30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOII0IcHNEe TUTUEHUYECKUX MPaBUWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE LEHHOCTH MPaBUJ HHIUBUIYaJbHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NPUBBIUEK (YNOTPEOICHMS aIKOTros,
HapKOTHUKOB, KYpPEHHUS);

6) mpydoeozo éocnumanus:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTb K  AKTUBHOM  JEATEIIBHOCTH  TEXHOJIOTMYECKOM W COLMAIbHOMU
HaIpPaBJIEHHOCTH, CHOCOOHOCTh MHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO BBINOJHATH
TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3IudHbIM chepam mpodeccrnoHalbHON NesSTeNIbHOCTH, YMEHUE COBEPILIATh
0CO3HaHHBII BHIOOP OyAyIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTh U CITIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSXKEHUU BCel
YKU3HU;

7) 9KO102UYECK020 60CNUMAHUSA:

HKOJIOTHYECKH 11€J1ec000pa3HOe OTHOIIEHHE K MPUPO/IE KaK HCTOUHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KyJIbTYphl: MPUOOPETEHHE OIbITa MJIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCIIEICTBUH ISl OKpY KaroIIel Cpeibl;

OCO3HAHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKHX MPoOIeM U IMyTel UX pelieHus;

CIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMble MPU U3YUYEHUH OMOJIOTHH 3HAHUS U YMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOroAeHNe
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IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIpUATHE ACHCTBUM, MPUHOCALIMX BpEJ OKpPYXarolled HPUPOAHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHUE MOCIEACTBHS IMPeIPUHUMACMbIX
JICUCTBUI U MPEIOTBPAILATH HUX;

HaJIMYUE€ PAa3BUTOrO SKOJIOIMYECKOIO MBILIUIEHMSI, SKOJIOIMYECKON KYJIbTYpbl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) uennocmu nayunozo nosnanus:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsS HAyKH © OOIIECTBEHHOW TMPAKTHUKH, OCHOBAHHOTO HAa JHMAJOre KYJIBTYp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE  A3BIKOBOM W  YHUTATEIbCKOM  KyJIbTYpbl KaK  CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U [TO3HAHUS MUPA;

MOHWMaHHE CIEeMU(PUKN OMOJOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroIlieM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH mpo0aeM COXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JIJIsl COBPEMEHHON IMBUIIM3AIMU: 00ECTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTHUECKUX MPOoOJieM U 00ecrieueHusl epexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIlMOHATILHOMY
HCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUN OMOJIOTMYECKUX 3HAHUU B IIEJSX MOBBIIICHHUS 00IIEH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIBHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi mpu u3y4yeHur OUOJIOTHH;

[MIOHMMAaHHE CYLIHOCTHM METOJOB IO3HAHHUS, MCIOJb3YyEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCITOJB30BaTh IMOJydyaeMble 3HAHUS I aHaIW3a W OOBSACHEHHs SBICHUUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOASAIIUX B HEM HU3MEHEHUH, yMEeHHE JaenaTh 00OCHOBAaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAaHUS [UISl PELICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE LIEHHOCTU HaYYHOW JEeSTENIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIE0BATENBCKYIO ACSITENbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30oBaHHMIO M CamM000pa3oBaHUIO, K
AKTUBHOMY TIONyYE€HUIO HOBBIX 3HAaHUN 1O OHOJOTHU B COOTBETCTBUU C IKU3HEHHBIMHU
NOTPEOHOCTSAMHU.

MeTtanpeameTHble pe3yJabTaThl

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HauUMMBbIe Ui (POPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUTUITMHAPHBIC
(MexXnpenMeTHbIe) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAyuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUEe, HAOMIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaIbHBIC
yueOHbIe JeicTBUs (T03HaBaTeIbHbIE, KOMMYHUKAaTHUBHBIE, PETYJISTUBHBIE), 00ECIeUnBaOIINe
dbopMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH U COIHMAIBLHOW KOMIETEHIIMH OO0YyYaroIIuxcs,
CIIOCOOHOCTh oOydaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC ydeOHBIC JEWCTBHUS B IIO3HABATEIHHOW U
COIIMAIbHON ITPAKTHKE.
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MeTtanpeameTHble pe3yabTaThl OCBOSHUS MPOTrpaMMbl CpeIHEro o0IIero 00pa3oBaHus
JIOJKHBI OTpaXaTh:

Osnadenue ynugepcaipbHolMu YUeOHbIMU NOZHAGAMEIbHBIMU OCUICHBUAMU:

1) 6azoevie nocuueckue oelicmeus:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTyaJM3HpPOBAaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONBb30BaTh IPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITHSIMH);

ONpeAENATh LIENH NEeATENIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HMX JOCTHKEHUS,
COOTHOCHUTD PE3YJbTAThI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBsiCHEHHs] (aKTOB U SIBJICHUH >KUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JE€AYKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEICTBA JJIA MPECTABICHUS CYIICCTBEHHBIX CBS3EH U
OTHONICHUN B M3yYaeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKkKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarhiBaTh IUIaH pelieHus MnpoOjaemMbl C  y4€TOM  aHalM3a HMEIOLIUXCS
MaTepUaTbHBIX K HEMaTEPUATBHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBHINIOJNHATH PAbOTy B YCJIOBHSX pPEAbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6azoevie ucciedo6amenbeKue 0eiicmeust:

BJIAJICTh HAaBbIKAMU y4E€OHO-UCCIIEN0BATENHLCKOM U TPOCKTHOM JEATEIbHOCTH, HAaBBIKAMH
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETFHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIOJIb30BaTh Pa3NUYHbIE BHUJbI ACSITENBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMHA, TTPEOOPA30BAHUI0 W MPUMCHCHHIO B YUCOHBIX CHTYAIMsIX, B TOM YHCIE IPH
CO3aHUH YYE€OHBIX U COI[MAIBHBIX TPOEKTOB;

(hopMHPOBATh HAYYHBIN THIT MBIIIIJICHHS, BIIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBJISTh TIPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJlM3UPOBATh 3a/Jady, BBIJIBUTATh
runore’y e€ pelleHus, HaxOAuUTh AapTyMEHTHl IJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBaTh TONyUYEHHBIE B XOJAE pEUICHHs] 3aJauyd pe3yJbTaThl, KPUTUYECKU
OIICHUBAThH X JOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIAThH LIEJCHANPABICHHBIN MONCK MEpeHoca CPEICTB U CIIOCOOOB JEWCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCHTHh 3HAHUS B TIO3HABATEIBHYI0O U  TPAKTHYECKYI0  OOJacTH
KU3HEJEATEILHOCTH;

YMETh HHTETPHPOBATH 3HAHMS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIE WJEU, Mpeaiiaratb OpPUTHHAIBbHBIE MOAXOJbI U PEIICHHUs, CTAaBUTh
poOJIEMBI U 337291, JOIMYCKAIOITUE ATbTePHATUBHBIC PEIICHHUS.

3) paboma c ungpopmayueii:
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OPUEHTHUPOBATHCS B PA3NTMYHBIX MCTOYHHMKAX MH(POpManuu (TEKCTe y4eOHOTro mocoows,
HAYYHO-TIONYJISIPHOW JMTEpaType, OMOJOTHUECKUX CIOBApAX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B HHTepHeTre), aHAIW3UPOBaTh WHGOPMALIMIO DPA3IUYHBIX BUIOB U (POpM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3alpochl U MPUMEHATh pa3IMYHbIE METOAbl NPU IMOUCKE U O0TOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOIMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCIONb30BaHUS WH(GOPMALUOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpMYy TMpEACTaBICHUS OUOIOrHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIH $3bIK B KAaueCTBE CpEICTBA MpU paboTe ¢ OHOJIOrHYeCcKOn
uHpopMaLuel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dbopmyinbl, abbpeBUaTypy, HOMEHKJIATYypy, HCIONb30BaTh M MPEOOPa30BbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIETh HAaBBIKAMU pAcClO3HABaHMS U 3alIUThl HUHpOpManuu, HHOOPMAUOHHON
0€30MacHOCTH JINYHOCTH.

Osnadenue yHugepcatbHbIMu KOMMYHUKAMUBHBIMU OCHCMEUAMU:

1) oowenue:

OCYIIECTBISITh KOMMYHUKAILIMU BO BCeX cpepax *KU3HU, aKTUBHO Y4aCTBOBATh B JAMAJIOTE
WIM JUCKYCCUM IO CYLIECTBY 00OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY>KJCHHSI OTHOCUTEJIbHO BBIMOJHEHHs] MpeiaraeMoi 3aJadud, Y4YWUThIBATh HWHTEPEChl U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOallbHbIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallud, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IIEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aMMOJCUCTBHUSA, OHUMATh HaMEpPEHUs
JOPYTUX JIOACH, IPOSIBIISATh YBAXUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
bopMyIIHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coemecmuasn 0esmenabHOCHb:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaIbHON pabOThI MPU
pelieHny OMOoJ0THYecKor pobsieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUSI TPYNIOBbIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

NPUHUMATh LEJIM COBMECTHOW JEeSATENIbHOCTH, OpPraHU30BBIBATb U KOOPAUHUPOBATH
JecTBUs MO €€ JOCTMXKEHHUIO: COCTaBNIATh IJIaH JEMCTBUHM, pacnpenensiTh POy € y4€ToM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOU pabOThI;

OLIEHUBATh KauYeCTBO CBOETO BKJIa/la U KAXJIOTO yYaCTHUKA KOMaH/Ibl B OOIUI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MPOEKTHI, OLEHUBATh UJIEU C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh IMO3UTHBHOE CTPATETMUYECKOE IOBEJIECHHE B pa3IMYHBIX CHUTYaIHsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

Osnaodenue ynueepcanbHolMu pecyiamueHbIMU 0eUCmEUAMU:

1) camoopzanuzayusn:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS ISl BBIABICHUS MNPOOJEM M UX pelleHus B
’KHU3HCHHBIX M YUYEOHBIX CHTYaIlUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUHN IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M IMOCTYIKax IO OTHOIIEHHUIO K >KMBOM MPHUPOJE, CBOEMY 3/J0POBBIO M 370POBBIO
OKPY’KaIOIIHX;
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CaMOCTOSITEJIBHO OCYILECTBIISATh IO3HABATEJIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 3aJauyd B O00pa30BaTEILHON JAEATETBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTLHO COCTABJISATh TUIAH PELICHUS TPOOIEMBI C YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpsATh paMKU y4eOHOr0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JeNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOW OJPYIUIMH B pPa3HBIX
001aCTsAX 3HaHUI, IOCTOSIHHO MOBBILIATE CBOW 00pa30BaTEIbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHmMpPOJib:

JlaBaTh OLICHKY HOBBIM CUTYallHsM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTbH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HaBbIKaMM [103HABATEIBHOMN peduieKCuu KaKk OCO3HAHUS COBEPILAEMbIX JeHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUI
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunamue cebs u opyzux:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU JAPYroro 4eJoBeKa.

IIpenmeTHbIe pe3yJibTaThl

IIpenmetHsle pe3ynbTaThl ocBoeHus mporpammbl COO 1o Ouosnorun Ha 0a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
Croco0bl JNeNCTBUI 1o OCBOEHHUIO, MHTEPIIPETALUN
U IpeoOpa30BaHUIO 3HAHUN, BUJIBI JESATEILHOCTH 10 MOIYYEHUIO0 HOBOI'O 3HAHUS U IPUMEHEHUIO
3HaHUH B pa3lWYHbIX YYEOHBIX CUTYyallUsiX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysbTaThl MPEICTaBIEHbl MO ToJam
o0ydeHusl.

[IpenMerHble  pe3ynbTaThl OCBOEHUs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce IOJKHBI OTpaXkarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJIEpKaHne OMOJOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
opraHusM, Meraboiau3sM (0oOMeH BeIIeCTB M  MpEeBpalleHue SHEPruu), IOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTHYECKHE TeopuHu (KJIETOYHasi, XpOMOCOMHAs, MyTallMOHHAs,
[EHTpaJlbHas JO0rMa MOJIEKYJApHOH Ouonoruun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EeHTpax MHOroo0pasusi U IPOUCX0XK/IEHUs KyIbTYpHbIX pacTeHuil H.
W. BaBuinosa), onpeaesnsTh IPaHULIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOIIOJECHHE U OMHCAHHE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHHH, OpraHM3alus W IPOBEIACHHE OHOJIOTHYECKOTro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YyJbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;
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yYMEHHE BBIICTATh CYIIECTBEHHbIC NMPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT U DYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] SHEPruu B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJIOTBOPEHUS, Pa3MHOXKECHUS, UHANBUIYATBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MIPUMEHSITh MOJyYEeHHBIC 3HAHUS IJI1 OOBSICHEHHS] OMOJIOTHYSCKUX MPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYyXKarolled MNPUPOAHON cpele, MOHUMaHHE HeOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH ISl PalliOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peIiaTh 3JIEMEHTApHbIC TE€HETHYECKHE 3aJauyd Ha MOHO- U JTUTHOPHIIHOE
CKpEeIlMBaHUE, CIETUIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTSL TIpeJICKa3aHusl HacleJOBaHUs IPU3HAKOB Yy OPraHU3MOB;

yYMEHHE BBHINOJIHATH JTaOOPAaTOpHbIE U MpaKTUYecKue paboThl, cOOII0IaTh MpaBuiIa MpH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pyI0BaHHEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHYECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOW MH(OpMaLNK, HAyYHO-TIOMYJIIPHbIE MaTEePHUalibl), ITHUECKHUE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7]aBaTh COOCTBEHHbBIE MICHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast
OMOJIOTUYECKYI0 HH(DOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOIh30BATh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenmerHsie  pe3ynbTaThl  OCBOEHHUS ydeOHoro mpenmera «buomorus» ¢ 11
Kacce JOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE W POJNM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJIEp)KaHWE OHOJOTMYECKUX TEPMUHOB U TMOHSTHH: BUJ,
HOMyJAUs,  TeHOMOHJ,  JBOJIONMS,  JBWXKYyIIME  CWiIbl  ((akTopel)  HBOJIOLMH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHHUE, DKOJIOTHYECKHE (DAKTOPHI, IKOCHUCTEMA,
IPOAYLEHTbl, KOHCYMEHTBI, pEAYyLEHTBl, LENH M[HUTaHWusA, DKOJIOTUYECKass MUPAMHIA,
O6uoreoreHo3, bnocdepa;

yMeHue wu3jaraTb OuoOJOrMuecKkue Teopun (dBomonnoHHas teopus Y. JlapsuHa,
CUHTETHYECKas TEOpHUs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.
M. boapa, uepenoBaHus rinaBHBIX HamnpasiaeHW U myted sBomounn A. H. CeBepuosa, ydeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOT'O MO3HAaHUsS B OMOJOTMM: HAOIOJCHNE M ONMCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOrMYECKOTo
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE MPU3HAKK CTPOEHUS OHOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJIALUI, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTr€OIIEHO30B M HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (PaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AaHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;
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YMEHHE NPUMEHATh MOJy4YEeHHbIE 3HAHUS A7l OOBSICHEHUST OMOJIOTHYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeueHus
0€30I1aCHOCTH CBOErO 3[I0POBbS U 3/I0POBbSl OKPYXKAIOLIUX JIIOJEH, COONIOEeHUsI HOpM
IPaMOTHOTO TOBEJEHHUS B OKPYXAalOIIEH NPUPONHON cpeae, MOHMMaHUEe HEOOXOAMMOCTU

HCIIOJIb30BaHHA

IPUPOONIOIB30BAHNUS;
yYMEHHE pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/lauM, COCTaBJISTh CXEMbI IlepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LIeH MUTaHUs);
YMEHHE BBINOIHATH JIAOOPAaTOPHBIE U MPaKTHYECKHE padOThl, cOOII0AaTh MpaBUiIa IpU
paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;
YMEHHE KPUTHYECKU OLEHMBATh M HHTEPNPETUPOBATh HH(OPMAIMIO OMOIOIMYECKOro
COJepKaHUs, BKIIOYAOUIYIO IICEBIOHAYYHBIC 3HAHMSA W3 PAa3IMYHBIX HCTOYHHMKOB (CpeacTBa

MaccoBoi uH(poOpManuuy,

NOCTHKEHUN

COBPEMEHHOI

onooruu

JUTSL

pPaiuoOHaJIbHOI'O

Hay4HO-TIONYJISIpHBIE MaTepuaibl), paccMaTpuUBaTh IJI0OATBHBIC

HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHBMECHHBIE W YCTHBIC COOOIICHWS,
Ouoyoruveckyro HMHGPOpMAIUIO U3

NOHATUIHBIN armapaTt OMOJIOTHH.

HCCKOJBKHUX HCTOYHHUKOB,

3. TemaTrunueckoe IJIAHUPOBaHUE

00001mmas

I'PaMOTHO HCIIOJIB30BATb

10 kaacce
No KonnuecTtBo yacos DNEeKTpOHHBIE
pasne | HammenoBaHue pa3zaeioB (mudpoBsbIe)
nau Y T€M IIPOTPaMMBI o0OpasoBareibH
Kontponbasie | IIpaktuueckue
TeM Bcero BI€ PECYPChI
paboThI padoThI
buonorns kak Hayka 2 bubnnoreka
HOK
1 1 https://m.edsoo
Tu/7f41¢292
’KuBEIe CHCTEMBI U X 1 bubnnoreka
2 PP 0 httDSbBﬁidSOO
Tu/7f41¢292
XUMHYECKUH COCTaB U 8 bubnnoreka
3 CTPOEHHE KIIETKH 2 https;%gi .
Tu/7f41¢292
KnznenesarenbHOCTD 7 bubnuoreka
KJIeTKH 1HOK
4 1 0 https://m.edsoo
Tu/7f41¢292
PasmMHOXeHUE U 5 bubnnoreka
5 UHIVBUAYAJIbHOE 9 HOK
pa3BUTHE OPraHU3MOB https://m.edsoo
Tu/7f41¢292
5 HacnencrBeHHOCTh M 8 1 9 bubnuorexa
W3MEHYUBOCTh 1HOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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OpPraHUu3MOB https://m.edsoo
Tu/7f41c292
Cenekiust OpraHu3MOB. 3 bubanoreka
7 OcHOBBI OMOTEXHOJIOTUH 0 HOK
https://m.edsoo
Tu/7f41¢292
OO011e€e KOJIMYECTBO YaCOB 34 5 7
110 IpOorpamMme
11 xaacc
No KonuuectBo yacos DNEeKTPOHHBIE
pasae | HanmeHoBanue pa3nenos (mudpoBkIc)
ja v Y TEM IIPOTPaMMBI o0OpasoBarenbH
oM Beero Kontponbeusie | IIpaktnueckue BIG PECYPCEL
paboThI paboThI
DBOIIOLIMOHHAS OHOJIOTHUS 9 bubnuorexa
1 2 HOK
https://m.edsoo
ru/7f4lcc74
Bosuuknosenue u 10 bubnnoreka
2 pa3BUTHE )KU3HU Ha 3emiie 1 0 HOK
https://m.edsoo
ru/7f4lcc74
Opranusmel 1 5 bubnuoteka
3 OKpy>Karolas cpena 1 1HOK
https://m.edsoo
ru/7f4lcc74
Coo01iecTBa u 10 bubnuorexa
4 9KOJIOTUYECKHE CHUCTEMBI 1 0 1HOK
https://m.edsoo
ru/7f4lcc74
OO0111ee KOJIMYECTBO YacOB 34 5 3
0 MPOTrpaMme

2. Y4deGHO-MeTOaMYECKOE 0OecneyeHHe 00pPa30BaTEJIHLHOI0 NMpolecca
Oobs13aTesIbHbIE YUeOHbIe MaTepHAJIa /1JIsl YYEHUKA:

YuebHoe nmocodbue: buonorus. 10 kmacc: yueOHUK 17151 00111€00pa30BaTeIbHBIX OPraHU3aIIAN:
6a30BbIif ypoens/ o pea. B.B.Ilaceunuka. - M.: IIpocBemnienue, 2019.

Buonorus 11 kiace: yueOHHK JUTst 0011e00pa3oBaTeIbHBIX OpraHU3aIii: 6a30BbIi ypOBEHb/ 1O
pen. B.B Ilaceunuka, - M.: IIpocsemenne, 2020.

MeTtoauueckue MaTepuaJbl IJIl YYUTEHA:



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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buonorus. [Toypounsie pazpabotku. 10-11 knmaccel. ba3zosebrit yposens/ [Toxa pen. [Taceunuk B.
B.—M. : IIpocemienue, 2017

Hudpossie 00pa3oBaTebHbIE pecypchl H Pecypchbl ceTH HHTEPHET

bu6mmorexa [JOK



