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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTHMH TEOPETHUUYECKYI0 OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJEPKAHMUS Y4eOHOTO IMpeaMeTa
«buonorus» cocraBuiaM: KoHuentyainbHble nojoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeil, colepKaHusi, pe3yJbTaToB OOYy4YEeHHUS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX IENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CpPEIHErO
obmero obOpa3oBanus B Poccuiickoit ®enepanmu, a TakkKe TMOJOKEHUSI O
cnenuduke OMooruu, e€ 3HaYeHUH B MO3HAHUU JKUBOM MPUPOABI U 00eCIeUeHUN
CYILIECTBOBAHMS dYesioBeuecKoro oomectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSM,
ornpe/eneHbl OCHOBHbIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OuoJOrMM Ja€T MPEACTABICHHE O LEIiX, 00 oOuen
cTparernu OOy4YeHUsS, BOCHUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU
yuebHOoro mpeamera «buomorus», ompeaenser o00sA3aTeNbHOE TMPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeieieHue 1o pasjenaMm M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHUs] yueOHOro MaTepuaia ¢ yuéTom
MEXMPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme mo Ouonormm TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM M TPEAMETHBIM pe3yJabTaTam
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEJIbHOM
NEATeIIbHOCTH/YU4eOHbIX JEWCTBUN OOyJarolIUXCs II0 OCBOSHHIO COJICpKAHUS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbI YPOBEHb) peaIN30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3Yy4YEHMHM OuWoOJIOrMH, Oyiaroiapsi 4yemy B HeEl
MPOCMAaTpPUBAETCA HAMPABICHHOCTh HA PAa3BUTHUE 3HAHWH, CBA3AHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, PEJCTABICHUN O 3I0pOBOM
oOpasze KW3HU U OEpPEeKHBIM OTHOUIEHHWEM K OKpPY’KaloIled MNPUPOAHOU cpeje.
[ToaTomy Hapsagy ¢ W3ydeHHEM OOIIeOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHUHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOLIECCOB B MporpamMme Mo OHOJOTHH yAEJIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIyYEHHBIX 3HAHUM B MOBCEIHEBHOM KM3HU I PELICHUS MPUKIAIHBIX 33134, B
TOM dYHCJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIeBaHUN YelIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHHS HKOJIOTUIECKU
1e1ecoo0pa3Horo TMOBEACHUS B OKpYXKAloUlell MNpUpOAHON cpele, aHaiIu3a
BJIMSIHUST XO3SHCTBEHHOW MAESTENbHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. Y CHJICHHE BHUMAHUS K MIPUKIIATHOW HAMIPaBICHHOCTH
ydyeOHoro npeamera «buosiorus» mpoJIUKTOBAHO HEOOXOJAMMOCTBIO OOeCIeUeHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3afau IIKOJILHOTO OMOJIOTHYECKOTrO
oOpa3zoBaHus, KoTopas mpennonaraet (HOpMUpOBaHHE Yy  OOyYarOIIMXCS
CIIOCOOHOCTH aIallTUPOBATHCA K M3MEHEHHMSIM JAUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpenHero oOmiero o0pa3oBaHHs 3aHUMAET BAXKHOE
Mecto. OHa obGecrneunBaeT GOpMHpPOBAHWE Yy OOYJAIONIUXCS TPEICTABICHUNA O
HAy4YHOU KapTHUHE MHpA, paclIdpsieT ¥ 0000UIaeT 3HAHUSA O KUBOW IpuUpoje, €&
OTJIMYUTENIBHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3alliM WU 3BOJIOLHH, CO3JAET
YCIIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  NIPUPOIBI,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe3omacHOro oOpasa
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], HEHHOCTHOIO OTHOILIECHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe JIJIsl PeLIEHUs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHMs, COLUMAIM3ALUN
oOyuaronuxcs. M3ydyenue 6mosornn odecrnedynBaeT ycioBHs Uisl (OPMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX ¥ HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTErpalliy OWOJIOTMYECKUX 3HAHUH C
MPEACTABICHUSMHU U3 JAPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zpaHHble MOJOXKEHHS O MpEAHA3HAYEHUU YYEOHOro IpenMera
«buonorus» cocTaBWIM OCHOBY JUIsl OIpENeieHHs MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEP)KAHMSI, NPEICTABIECHHOIO B MpOrpaMme II0
ouosoruu.

Ot6op coxepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOrO IMOAX0Jd, B COOTBETCTBUU C
KOTOPbIM OOyYaromfecs: JTOJKHBI OCBOMTH 3HAHMUS U YMEHHS, 3HAUMMbIC I
dbopmupoBaHusi O00IIEH KyJIbTYphbl, ONpPEACNSAIONINE aJICKBAaTHOE TTOBEJICHUE
YesIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYKaT OCHOBOU it (hOPMUPOBAHUS
MPEACTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
LEHHOCTHBIX ~ OpPUEHTAlMUSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOI0rHYecKoro o0pa3zoBaHusl.

CrtpykTypupoBaHHe COJEp>KaHUS yuyeOHOro Mmarepuaja B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alluu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIEIYIOIIUE COAEPKATENbHbIE IMHNUN: «bronorus kak Hayka. MeToasl
Hay4yHOro mo3HaHusA», «Kierka xak Ouonormyeckas cucrema», «OpraHuszM Kak



ouonoruueckas cucremay, «Cuctema U MHOTooOpa3ue OpPraHUYEeCKOro MHUpPay,
«OBOJIOLMS KUBOW MPUPOJIBI», « IKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp m3ydyenus ydeObnoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(DYHKIHMOHAIBHOM
OpraHM3allii JKUBBIX CHCTEM pA3HOTO paHra W MPHOOpETEeHUE YMEHUU
UCIIOJIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOUM IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHne nenu m3ydeHus:t yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
Uist OPMHUPOBAHUSL TIPEICTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAaHMS, CTPOEHUU, MHOT000Opa3uu U OCOOEHHOCTSAX KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMH, BBIAAIOLIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YalOIIMUXCS IO3HABATENbHBIX, WHTEIUICKTYAIbHBIX |
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IYTSAX DPA3BUTUS B
OMOJIOTUU HAyYHBIX B3MVISIAOB, MACH M TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOIO YPOBHSI OpraHU3aluy;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAIBLHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHSATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa JKUBOW MNPUPOJLI HA OCHOBAaHUU 3HAHUW W ONBITa, TMOJYYCHHBIX MpHU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSITEIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS UYEJIOBEKOM >KMBOMU
IPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOIIOICHHUS dTHUSCKUX
HOPM TPY NPOBENCHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JUIsl TIOBBILIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH IEATEILHOCTH IO OTHOLICHUIO K OKPYKAIOIIEeH cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE U COONIOACHHE MEP NPODOUIAKTHKU
3a00JIeBaHUN.

B cucreme cpennero oOmiero ooOpasoBaHusi «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SIBJISICTCS OOS3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
cocTaB IpenMeTHoM obnacTu «EcTrecTBeHHO-HAYUHbIE TIPEIMETBDY.



Jiist m3ydennsi Onoaoruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero oOpa3oBaHUs
otBoautcs 102 vaca: B 10 kimacce —684acoB (2 yaca B Henento), B 11 kimacce — 34
gyaca (1 wac B Hememwo). B 10 xkmacce moGaBieH 1 dYac B CBSI3U C
3aMHTEPECOBAHHOCTHIO YIaCTHHKOB 00pa30BaTeIbHOTO IIpoliecca.



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUICCKUMHU U
JPYTMMU €CTECTBEHHBIMU HayKamu, (pHiIocOPHEil, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruu B (QopMUpPOBaHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
u3MepeHue, Kinaccuukanus, MOACIUPOBAaHUE, CTaTHCTUYecKas oOpaboTka
JAHHBIX ).

JlemoHCTpauuu:

[Toptpetsl: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHbie M MpaKTUYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3aLM.

Xusble cuctembl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHus ouonoruu. Otanure
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3AMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSILIUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTe0oIeHOTHYECKHH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HUY», «YPOBHU OpraHU3ALNH
KUBOU MPUPOABD.

O6opynoBanue: Mojaenb MoJiekyibl JJHK.

Tema 3. XuMmu4yeckuii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKA. XHMHUYECKHUE HJIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMK BOABI U MHUHEpaJIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmble u 3aMEHUMBIE aMUHOKHUCIOThI. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOW MOJIeKyJbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepMeHnTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYrineBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpubo03a),
aucaxapuibpl  (caxapo3a, JaKTo3a) M MoJIMcaxapuibl (Kpaxmaj, TJIUKOTEH,
1eJUI0I103a). buonornyeckre GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepounsl. [uapoduIsHO-
ruapodobHbie cBoiicTBa. buonmornueckue Qynkuuu gunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK w PHK. Hykmeornaer — MoHOMEDSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne u ¢pynxuuu PHK.
Buasl PHK. AT®: ctpoenne u GyHKIIUH.

Huronorus — Hayka o kieTke. Kinetounas Teopust — mpuMep B3auMOJICHCTBUS
uzeil 1 PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIICTKU.

Knerka kak uenoctHas »xuBas cucrema. OOmuMe TMPU3HAKK KIETOK:
3aMKHyTasi HapyxHas meMOpana, Mosekyybl JJHK kak renermueckuid anmapar,
CUCTEMa CHHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckas. OcoOeHHOCTH
CTpPOEHHUS MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KUBOTHOU U
rpUOHOMN KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. [nazmarnueckas meMmOpana, e€ cBoiictBa U ¢pyHkuuu. [{luronnaszma u eé
opranouipl. OmHoMemOpaHHbie opraHouwabl kieTku: OIIC, ammapar ['onbmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOU[IBI KIIETKH: MUTOXOHIPHUU, IJIACTUIBI.
[Ipoucxoxnenne MUTOXOHIpUM u mactua. Buasl tmactun. HememOpanHbie
OpraHOMJIbl KJIE€TKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynatopHslid 1IeHTp KieTku. CTpoeHue sipa: siaepHas o0010YKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELIECTB B KIIETKE.

JlemoHCcTpanuu:

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

Huarpammsbl:  «Pacnpenenenne XHUMUYECKMX JJIEMEHTOB B HEXKUBOM
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl 1 cxembl: «llepuoanueckas Tabivla XUMUYECKUX DIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABD», «brocuuTes 6enkay, « CTpoeHHE MOJIEKYJITbI OelIKay,
«Ctpoenue depmentay, «Hyknennonbie kuciothl. JJHK», «CtpoeHrne MoiIeKyIibl



ATOy», «CtpoeHHe 3yKapuOTHUECKOW KIETKH», «CTpOEHUE >KMBOTHOM KIIETKW,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOCHHE NPOKAPUOTHYECKON KIIETKU,
«CtpoeHue sapa KIETKN», « Y TIEBOAbD, «JIumupm.

ObopynoBaHue: CBETOBOW MHKPOCKOM, OOOpyAOBaHHME MJsl TPOBEACHUS
HaONIOACHUN, HM3MEpPEHUI, SKCIEPHUMEHTOB, MHKpPOIPENApaThl pPACTHTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3ydeHue KaTaqUTUUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPAaCTECHUH,
KUBOTHBIX U OaKTepHuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OTHCAHUE.

Tema 4. ’KusHenessTeILHOCTDb KJIETKH.

OOMeH BelecTB, Wi MEeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWISIIUSA (PHEPreTUuecKuid OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpolecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B IMOHUMAaHUU
MeTabonmu3Ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(HBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®orocunte3. CBeroBags u TemHoBas (a3el  QorocuHTe3a. Peakuun
dboTocunTeza. DPpdhekTuBHOCTH (HhOTOCUHTE3a. 3HaAUCHUE (POTOCUHTE3a NSl KU3HU
Ha 3emie. BausHue ycnoBuid cpeabl Ha (POTOCMHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIHE OakTepuu. 3HAUEHUE XEMOCUHTE3a IJIs
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PaciieniyieHue BeIIecTB, BblAEIEHUE U
AKKyMYJUpPOBaHUE JHEPruM B KJIETKE. OTalbl 3JHEPreTUYECKOro OOMeHa.
I'mukonu3. bpoxxenune u ero BuIbl. KHUCIOpOAHOE OKHCIIEHHE, WU KIETOYHOE
IbIXaHUE. OkucnurensHoe dbochopunupoBaHue. OddekTuBHOCTD
SHEPIreTUICCKOro OOMEHa.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JHK.
Peanuzanusi reHerndeckoil wHGoOpManuu B KieTKe. ['€HETHYECKUl KOA MU €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Ooenka. Otanbl TpaHcusuuud. KonumpoBanue amuHokucinor. Pomns pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3nu — BUpychl. Mctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrtepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynoznedpunura yenoseka (BUY) — Bo3doynurens CIIN/a.



OOpatHast ~ TpaHCKpUNIIMS,  peBepraza W uHTerpasa.  lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konwsuos, /[. . UBanoscku, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunel nutanusy, «Metabomm3am», «MUTOXOHIAPUSIY,
«JHepreTuueckuii ooMen», «Xiopomiacty, «Dorocunres», «Crtpoenne THK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKuit Koy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: Moaenu-ammukanuu «Y asoenune JIHK u tpanckpunums»,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M HHAUBHAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krerounslii 1UKI, WM S>KU3HEHHBIM 1MKI KieTku. WHTepdaza u MUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
JIMTUIONHBIM W TalvIOWJHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUBI.
[{utonmornyeckue OCHOBBI Pa3MHOKEHHS W  WHIMBHUAYaJbHOIO  Pa3BUTHUSA
OpPraHn3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemast ru6esb KJIETKHA — arlonTo3.

dopMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecrionoe U nosoBoe. Buubl 6ecrnosnoro
Pa3MHOXXEHUA: [IEJICHUE HAaJIBOE, IIOYKOBAHMUE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuUe, BETETATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TooBoe pa3sMHOXKEHUE, €T0 OTINYUSI OT OECIOJIOTO.

Meito3. Craguu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaAUSX MENo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cmpicin u
3HAYEHUE MENO03a.

l'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKA. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SHIEKIETKAa) — CIIepMaTOreHe3 M OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKICTOK W CIepMaTo30ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOsieHre, TacTpyismnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSA: TMPsAMOE, HempsiMoe (MMuuHOYHOE). Bimsnue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct u pasButue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUsS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanmu:

Tabmuupr u cxembl: «@POpMBI Pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pactenui», «Jlenenne xieTkn Oaktepuit», «CTpOCHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meinoszy», «lIpsmoe u HenpsiMoe pa3BuTuEe», «'aMeToreHe3 y MIECKONUTAIIINX U
yesnoBekay, « OCHOBHBIC CTaIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpPOTIpEnapaThl «CriepMaro3onapl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHash MOJENb-anIuiMKanus «JleneHue KIeTKu», MOJAENb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbIe M IPpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopHass pabora Ne 4. «M3yueHHe CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuku. Pois nuronoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKIam poccHCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeTonbl TeHeTuku (TUOpUI0TOTHYECKUH,
LUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHEeTH4YeCKui). (OCHOBHBIE T'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YCTAaHOBJICHHbIE ['. Menaenem.
MoHorubpuHoe CKpellMBaHue. 3aKoH €IMHOOOpa3usi THOPHUAOB IEPBOTrO
nokosieHud. IlpaBuno goMUHMpOBaHMS. 3aKOH PpPACHICIUICHUS MPU3HAKOB.
['unioresza unctotel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HACIEAOBaHHS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymoliee cKkpenmpanue. Mcnonp30BaHne aHaATU3UPYIOLIETO CKPEIIMBAHUS
JUISL OTIPEICSICHUsI TEHOTUITA OCOOH.

CuemienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHUIO I'eHOB. HapyleHne cuemnieHus reHoB B pe3ysibTare
KPOCCHHTOBEpPA.

XPpOMOCOMHas TEOpHUs HACJIEACTBEHHOCTHU. | €eHETUUECKHE KapThl.



I'enetuka noma. XpoMOCOMHOE OMNpeAeieHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TeTeporameTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACTIEACTBCHHASI.
Ponp  cpempl B HEHAcIEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALMOHHON N3MEHUYUBOCTU. BaprallMoHHbIN psifi ¥ BapuallMOHHAsi KpUBasl.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE MPHU3HAKU U HX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacneacTBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTb. KomMOMHaTHBHas
M3MEHYUBOCTb. Mei0o3 W TOJIOBOM mporecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTannoHHas u3MeH4nBoCTh. Knaccudukanus MyTaiuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYMHBI MyTaluii. MyTtareHHbie (hakTOpPHI.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HACJIE€ACTBEHHOM n3Menunsoctr H. 1. BaBuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIM3HEI[OBBIM, IMTOICHETUYCCKII, OMOXUMHUYICCKHM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemenHOE ONpEICIICHNE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I€HOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOILBIO
[1[1P-ananu3a. HacneactBeHHble 3a00Jj€BaHUSl YENOBEKa: TI'€HHbIE OO0JE3HH,
00JI€3HM C HACJIEICTBEHHOM NpPeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckne W TeHepaTuBHble MyTauu. CTBOJIOBBIE KIETKU. [IprHIMIEBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JI€UEHHUS T€HETHYECKHUX
Oone3Heil. MeauKo-reHeTHYeCcKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKOM
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JlemoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOrMOpHIIHOE  CKpEUIMBaHWE U €ro
LATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTBl  Tramer», «JuruOpuaHoe  CKpeIIMBaHUEY,
«{uTonornueckue OCHOBEI JTUTHOPUTHOTO CKPCILIMBAHUS, «Meiio3y,
«BzanmonencTBue  aJUIENbHBIX T'€HOBY», «l'€HETHMYEeCKHME KapTbl PACTEHMH,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CUEIUIEHHOr0 ¢ 1mojom», «KapuoTumbl dYenoBeka H KUBOTHBIX», «Bumsl
U3MEHUUBOCTHY», «MoaudukalnroHHas H3MeH4YMBOCTH», «HacmenoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.

ObopynoBanue: Mojenu-amuMKaud «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemomnoe nomuuuMpoBaHue», «JlurmbpuaHoe ckpemmuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jposodunay (Hopma, MyTauu
(opMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM».

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTopHas pabota Ne 6. «M3yuenne MoauuKanMOHHONH N3MEHUYNBOCTH,
OCTPOCHHUE BaPUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JlabopaTtopHas padorta Ne 7. «AHanu3 MyTanuii y Apo30(HIIbl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesexuust opranusMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexkuys Kak HayKa W MPOLECC. 3apOKICHHUE CEIEKIUH U JTOMECTHKALIHS.
Yyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWHW M KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nnu rudpuanas cuia. HepoacTBeHHOe ckpelmyuBaHue — ayTOPUAMHT.
Otpanénnas rtuOpuauzauuss W €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TOJUILIONIOB. JIOCTMKEHUS CENEKIMA pPACTeHHWM, >KUBOTHBIX H
MHUKPOOPTIaHU3MOB.

buotexHonmorust kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
unxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHHM.
KiionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OpPraHU3MOB.

Okosornueckue W dTtudyeckue  npobmembl. MO —  reHeTuuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanos.

Tabmuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTroo0pasus
KYJbTYPHBIX pacTeHuin», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausamnus», «Padorel akagemuka M. ®@. FiBanoBay,
«Jlomunnounus», «OO0BeKTH OuoTexHoNOTHN», «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoOC TEHOB, XPOMOCOM).

OGopynoBaHKe: MYJISIKH TIJI0JI0B U KOPHETUIOIOB TUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKLMH PAcTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AKWCTBO, J1aOOPaTOpHIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. DBoIIOLMOHHAS OHOJIOTHSI.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopus U €€ MecTo B Ouoioruu. BrnusHue >BOJIONMOHHON TEOPUM HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa  3BONMIONUU.  [aIEOHTOJIOTHYECKHE:  TOCIIEN0BATEIbHOCTD
HOSIBJIGHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMHMCH, NEPEXOIHBbIE (DOPMBI.
buoreorpaguyeckue: cXoAcTBO U paznuune GpayH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOACTBA W pa3iauuus 3MOPHOHOB pa3HbIX BUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHbBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTE€Hd y BCEX
OpPraHHU3MOB.

OpomonnoHHas teopus Y. JlapBuHa. Ilpeanocbulki BO3HUKHOBEHHS
JapBUHU3MA. J[BMOKyIIME CHJIbI HBOJMIONUU BHUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpEAENEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM O0TOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u €€ 0OCHOBHBIE TTOJIOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) PBOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsiyoHHBIE BOJIHBI U Aperd
reHoB. M30s1us 1 MUrpanus.

EcrecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodtouud. [Ipumepsr
PUCTIOCOOJICHN Y OpraHu3MOB. ApoMopd03bl ¥ HIUO-aTaNTAI|H.

Bun wu BugmooOpazoBanue. Kpurepun Buma. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi. PopMbl  HBONIONUU:  (UIIeTUYECKas, JMBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HecleuUaTn3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
crienrain3anus. AfanTuBHAs paanalusl.

JleMoHCTpauuu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuupl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMyie», «3apoabIln
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOroo06pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTtarmonHas
U3MEHUYUBOCTB», «Apomopdossl», «Ununoamantamum», «OOmas aereHepanus»,
«/IBmkymue cuibl s3Bosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «IIpucnoco0IEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTHUECKOE BUI000Pa30BaAHHEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0op MIOAOB M ceMsH, Kojuiekuus «IIprMepsl 3alMTHBIX HPHUCIOCOOJIEHUN Y
AKUBOTHBIX», MoJieNIb «OCHOBHBIE HAIPaBJICHUS SBOJIOLUUY», OOBEMHAS MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapta wmupa, Koiwekuus «Dopmbel CcoxpaHHOCTU
UCKOMAEMBIX JKMBOTHBIX M pacTeHWil», Mojaelb anmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnaparbl «PazButne Hacekomoro», «Pa3Butne
JIATYLWIKW», MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB H
OKpacKu Teja).

JlaGopaTopHbie U NpaKkTHYeCKUe PadOTHI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHIIOB IO MOP(}OIOTHYECKOMY
KPUTEPHUIO».

JlaboparopHas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HukHOBeHMe M pa3BUTHE KM3HH Ha 3em.ie.

JloHaydHble TPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble THMIOTE3bI
BO3HUKHOBEHUSl >KM3HM Ha 3emie: aOuOoreHe3 M MaHCIepMus. XUMHUYecKas
ABONIOLMSA. AOHOTE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOUN BoMoMU. HavanpHble HTansl
ouonornueckoi sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBbIe KIETKM M HMX 3BOJIOLHS.
@opMHUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam u nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickass spa u €€ Tmepuoabl: KEMOPUIUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKNI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30KcKas 3pa v €€ MePUoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »9pa W €€ mnepuoAbl: MNaJCOTCHOBbI, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTruKa KiIuMaTa U IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOIO Mupa. ApomMopdo3bl y pacTeHUH u
KUBOTHBIX. l10sIBIIEHME, paclBET U BEIMUPAHUE TPYIII JKUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue 3BOIOUHH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

DBOJIOLHS YesIoBEeKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIECHNN 4YeloBeKa. Meroasl n3yuyeHus aHrponoreHesa. Cxoncrsa
pa3Iuyus 4eJI0BEKa U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymue  cwibl  (paxTopel)  aHTpomoreHe3a.  HacnencrtBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOmiecTBEHHbII 00pa3 JKU3HH,
U3TOTOBJICHHUE OPYAUN TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbi, YemoBek npsaMoxonsmmi, YenoBek HeaHAepTanbCKuM, YemoBek
pa3yMHbIii. Haxoakum uCKONaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHMS, O0JACTh
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue pacel. OCHOBHblE  OoJblIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajJioWJiHasi  (PKBaTOpUAJIbHAsI),  MOHTOJIOUIHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIIOCOOJEHHOCTH  NPEACTABUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUA. ENMHCTBO 4YeJIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHCTpauuu:

IToprpetsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHoBeHne CoTHEUHOM CHUCTEMBI», «Pa3BuTHE
OopraHuueckoro mupa», «PacturenbHas  kierka», <«OKHMBOTHas  KJETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHpPay,
«CpaBHEHHE AHATOMHYECKHX YE€pT CTPOCHUS YEJIOBEKa W YeJIOBEKOOOpa3HBIX
00e3psin», «OCHOBHbIE Me€CTa TAJEOHTOJIOTMYECKUX  HAXOJOK  MPEaKOB
COBPEMEHHOTO 4eJIOBEeKa», «JlpeBHenmme moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HeIoBeYeCKHUE pachDy.

O6opynoBaHue: myspku - «[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONNTEKA, NMUTEKAHTPONA, HEaHJAEPTAJIbLA, KPOMAaHbOHIA), CIIENKU WU
U300pKEHUS KaMEHHBIX OpYyIud NEepBOOBITHOTO YesoBeKa (KaMHU-YOIIIEPHI,
pyomia, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPaHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpaKkTUHYecKue padoThI:

[Ipaktuueckas padota Ne 1. «M3yueHue MCKOMaeMblX OCTATKOB PACTEHHUM U
KUBOTHBIX B KOJUICKIUSAX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpacBeTUECKUN My3ei).

Tema 3. Opranu3Mbl 4 OKpY:Kalolas cpeaa.

DKOoJOrus KaK HayKa. 3aauu U pa3Jeiibl SKOJOTHH. MeTObl SKOJIOTHUECKUX
UCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Okonoruueckue ¢akropel. Kiaccuduxamuss skonornyeckux (HakTopoB:
abnotuyeckre, OWOTHMYECKHME U aHTPOINOreHHbIe. JIeHcTBHE HSKOJOTHUYECKHUX
(GakTOpOB Ha OPTAHU3MBI.

Abunotndeckue (GakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHU3MOB K  JICHCTBUIO  aOMOTHYECKHX  (aKTOPOB.
buonornyeckue puTMsl.

buornueckue (bakTopBhl. Buzer OMOTUYECKUX B3aWMOJICCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, cuMOMO03 U ero ¢opmsl. [lapasutusm, koomneparus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIIN3M,
HEeWTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOJEWUCTBHM MJIi CYUIECTBOBAaHUSA
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyasiund. OCHOBHBIE ITOKA3aTENH
MOMYJSIUUUA: YHMCIEHHOCTh, IIOTHOCTh, POXIa€MOCThb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH MOIMYJISIUU U €€ peryssius.

JlemoHCTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['ekkenb.

Tabmuupr u cxemsl: kapta «[Ipupogusie 30HbI 3emun», «Cpeabl 0OUTaHMS
OpranusmoBy», «®Potonepuoansm», «llomymanum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbie M NIpaKTUYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosoruueckiue 0cCOOEHHOCTH PaCTEHUH U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB
KOJIEYCa».

[TpakTuueckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYISAIUNA pa3HbIX BUIOB
pacTEHUIN.

Tema 4. CoolmiecTBa M 3K0JI0TH4YECKHE CUCTEMBI.

Coo01iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTtel. CBS3U B
ouoreHose.

Okosornueckre cuctembl (dkocucteMbl). [loHaTtue 00 »3KkocucTtemMe u
ouoreorieHo3e. DOYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiEeBble) YPOBHU OKOCUCTEMBbI. [luIeBble LeMU U CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKIHUA. IKOJOTUYECKUE
nUpaMubl: TPOAYKUMH, YHCIEHHOCTH, Ounomacchl. CBONCTBa HIKOCHUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruueckoe u Xx031UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopazHooOpasue kak @akrtop ycToluuBoctd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panulibl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBo U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBecME M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPONOTEHHbIC U3MEHEHUS B Onocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TPOOIIEMBI.

CocyiectBoBaHue IPUPOABI " YEJIOBEYECTBA. Coxpanenune
O0nopa3zHo0Opa3us Kak OCHOBa yCTOMYMBOCTU Ouocdepsl. OCHOBA palliOHAIBHOTO
VOpaBJICHUS MPUPOJHBIMU pPECypcaMd M MX HCHONb30BaHue. JlocTukKeHus
OMOJIOTUU U OXpaHa IPUPOIBI.

JlemoHCcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl 1 cxeMmbl: «[IumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocepa u yenoek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOro  Jjeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBHS HAa Ipupony», «BakHenmme HMCTOYHHMKHU
3arpsi3HEHMs] BO3/lyXa WM TPYHTOBBIX BOoa», «[louBa — BakHelash cOCTaBIISAIONIAS
ounocdepo», «DakTophl aerpaganuu nouBy», «llapHukoBbiil d3hdext», «DakTopbl
PaAMOAKTUBHOTO 3arpsisHeHUs Omocdepb», «OOmas cTpyktypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Oumochepe», «O30HOBBIM dKpaH Ouochepb»,
«Kpyrosopot yraepoza B 6uocgepe», «kKpyroBopot azoTa B mpupoae».

O6opynoBanue: Mojenb-anmIvKanus « TUmudHbIe OUOIIEHO3BD», TepOapuii
«PacTtutenbHble coobiIecTBay, Koymekuun «buoreHosy, «Bpenurenu BaxKHEUIINX
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepObapuu W KOJUICKIMH pAacTeHUH U
KUBOTHBIX, IPUHAJICKAIINE K Pa3HbIM 3KOJOTHMYECKUM TrpynrnaM OJHOTO BUA,



Kpacnas xuura Poccuiickoii ®enepanun, H300paxeHHds OXPaHIEMbIX BHIOB
pacTeHui U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycraHaBiauBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUSI  OOy4YalOIIMMHUCSA MPOrpaMM  CpPEAHEro  o0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICTICHBI CJIEIYIOIIUE COCTABIIAIONINE: OCO3HAHUE O0YYaIONMIMMUCS POCCUHCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPENENICHUI0, HaJIu4yhue MOTHBallMM K  OOy4YeHHI0  OHOJOoTruw,
I[eJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEW M HMCTOPUUECKUX TPAAUIUNA Pa3BUTHUS OMOJIOTMYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaroOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAaMH, MPUCYIIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHMsl, HAJIMYMUE IKOJOTMYECKOTO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JInyHOCTHBIE pe3ynpTaThl OCBOEHUS IpeaMera «bHUOJIOrus JOCTUraroTCs B
€IMHCTBE YYEOHOW M BOCIHUTATENBHON JEATETbHOCTH B COOTBETCTBHUHU C
TPAIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIAMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIpOlleCCaM CaMOTMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UIUU JIUYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyda U CTApUIEMy MOKOJICHUIO,
B3aMMHOI'0 YBaXKCHUS, OCPEKHOr0 OTHONIIECHUS K KYJbTYPHOMY HaclEAUI0 U
TpaauLMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY KaroIIEH Cpee.

JIugyHOCTHBIE pE3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOCXKIACHUW, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, pacIIMpeHue >KU3HEHHOTO
ONbITA U ONbITA JIESITEIBHOCTH B MPOLECCE peATM3alMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YYeOHBIX W MO3HABATEIIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBIX, TO3HABATCIPHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpa)XJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IE€pe.
Ponuuou, ropmoctn 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOsAIEe MHOTOHAIMOHAIbLHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO M MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAUYCHHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEHHMIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JyXOBHBIX IEHHOCTEU POCCUKMCKOT0O HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEJICHUS;

CITOCOOHOCTh OIIEHHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPHUHATHUS LUEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



NOHMMAaHHE 3MOIMOHAILHOTO BO3ACHCTBHSI KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nyeckoro BOCHUTAHHUS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE W peanu3anus 370poBoro M 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOE  NHUTaHWE, COONIOAEHUE TMIMEHHMYECKMX TPaBWI M HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUH M OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TPAaBWJI HMHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301MacHOT0 MOBECHUS B CUTYAIIHX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHHWE MOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW U COIUAIbHOMN
HAIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHSITH TaKYIO JICSITEIIBHOCTD;

UHTEPEC K pa3IMyHbIM cepaM MpodecCHOHAIBHON AEATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayimied mnpodeccud € Pean30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U C€aMOOOpa30OBaHHMIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMS

HKOJIOTMYECKU 1€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KyJIbTYphl: MPHOOPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TIOCIEICTBUNA  JUIS
OKPYKarOIIEU CPEIbI;

OCO3HaHWE TIO00ATBHOTO XapaKTepa SKOJIOTHMYECKUX MpoOJIeM MU myTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUH OUOJIOTHH
3HAHUST W YMEHUS TMPU PEHICHHH TPOoOJIeM, CBS3aHHBIX C PalMOHATHHBIM
IPUPOJIONOIb30BaHUEM  (COONIIO/IGHHE  TpaBWJI  TOBENEHUS B MPHUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUM, MNPHUHOCIIIMX BpPEX  OKPYKAIOLIEH
OPUPOAHON cpefie, YMEHHE MNPOrHO3UPOBATH HEOJIArONPUSATHBIE IKOJIOTHYECKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJMYUE Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYPbI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSA MMM B IO3HABATEIIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
PAKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON NEATEIIbBHOCTH SKOJIOTHUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHW M OOIIECTBEHHOM MPAKTHUKHA, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATENBbCKOM KYJIbTYpbl Kak CpeIcTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUEe chenuduKd OHOJIOTUM KaK HAayKd, OCO3HaHUA €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOTI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHUpPe KaK O €JUHCTBE MPHUPOJIbI, YeJOBEeKa U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUH NpodiieM
COXpPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOEKJIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUIsl COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHrss HOBOIO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHblE MpOOJIEMbl  pPa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BhIXOAA U3 TJI0OATBHBIX YKOJOTUYECKUX MPoOIeM U
oOecrieueHrss  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBLHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAaHUN B IEJsIX
MOBBIIICHUST OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCIOJb30BATh IIOJIydaeMble 3HAaHUA JJIA aHalu3a M
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPA U MPOUCXOASAIINX B HEM HW3MEHCHH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DAKTOB H
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCMOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE IIEHHOCTU HAy4YHOU JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTENbHOCTh MHIMBUIYATIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAHUN IO OHOJOTUHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUA OO0YyUaIOUINXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHATHSA, OTPa’KaOIINe
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SIBJICHHUE, MPolLece,
CUCTEMA, Hay4dHbI (DaKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEIOBaHWE,  HAONIOJICHWE,  U3MEpPEHHEe,  OKCIHEPUMEHT W JIPYTuX),
yHUBEpCajJbHble yueOHble JeHCTBUS (TIO3HABaTelIbHbIE, KOMMYHUKAaTHUBHBIE,

PEryJISITUBHBIE), obecreunBaroye dbopmupoBaHue GyHKIMOHATIBEHOM
rPaMOTHOCTH U COIIMAJIBHOM KOMIIETCHIIMM OOYy4YaroluXxcsi, CIOCOOHOCTb
00yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
[IO3HABATEJILHOM M COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTATBl OCBOCHHUS MPOrPaMMbl CPEAHET0 OOLIETO
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OBianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
NEeUCTBUAMM:

1) 6a3oBbIe JoTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO  (OpMyNIMpOBaTH U aKTyaJu3upoBaTb  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHMHM 3HAHMM MPUEMBI JOTUYECKOTO MBILUICHUS
(ananuza, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh UX XapaKT€pHbIE NMPU3HAKH, YCTAaHABIMBATh
CBSI3M C APYTUMU NOHATUSMH);

ONpeneNnsaTh LEeTu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SBJICHUM
YKABOU IIPUPOBI,

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHAYKTHBHBIE, JEIyKTUBHbBIE, IO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PAacCMaTPHUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHSThH CXEMHO-MO/ICJIbHbIE cpenctBa Uil TNPEACTABICHUS
CYILIECTBEHHBIX CBA3EH M OTHOILIEHUU B U3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUYMHA  PA3HOTO  POJA,  BBISBICHHBIX B Pa3IUYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUATBHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B I TEIIBHOCTH, OIICHUBATh COOTBETCTBUE PE3yIhTATOB
IeJISIM, OTICHUBATh PUCKH TIOCTICICTBUN ACSITEILHOCTH;

KOODAWHUPOBaTh W  BBHINIONHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBITIUICHUE TIPH PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIIeI0BATeIbCKHE TeHCTBUS:

BJIaJICTh HaBBIKAMU YY€OHO-HCCIICIOBATENBCKON U MPOCKTHOU JIEATEITHHOCTH,
HaBBIKAMHM  pas3pemieHusi MIpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY TIOUCKY METOJIOB PEIICHHUS MPAKTHISCKHUX 3a/1a4, TPUMEHEHUTO
Pa3UYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh Pa3NIUYHbIE BHUJBI JIESITEIBHOCTH 10 TOJYYEHUIO HOBOTO
3HaHUS, €ro HHTEpPHpeTal, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

(dbopMHpOBaTH HAYYHBIN TUI MBILIUICHUS, BIaJIETh HAYYHOU TEPMUHOJIOTUECH,
KJTFOUECBBIMH TTOHSATHSIMHA U METOJAMU;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3aJadl B 00pa3oBaTEIbHOU
NEATETHPHOCTH U KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI I JI0Ka3aTeIbhCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUs 3aJaddl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAThH II€JICHANIPABICHHBIM MOUCK TMEPeHOca CPEICTB U CIOCOOOB
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

yMETh TEPEHOCUTHh 3HAHUS B TO3HABATENIHYIO W TMPAKTUYECKYI0 001acTH
KU3HECATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, TIpeaJiaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ undopmanueii:

OPUEHTHUPOBATKLCS B PA3TUYHBIX NCTOYHHUKAX WH(MOpMAIUH (TEKCTE Y4eOHOTO
mocoOus, HAYYHO-TIONMYJISIPHOW JUTEpaType, OHOJIOTMUECKUX CJIOBApSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTEpHeTe), aHAIM3UPOBATH



nH(}OPMAITUIO PA3IMYHBIX BHIOB M (DOPM MpeACTaBICHUS, KPUTUUECKH OI[CHUBATH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(bopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOIBI MPU TIOUCKE H
otOope Ouosornyeckoil nHpOpMalrK, HEOOXOAUMOM ISl BBHITIOTHEHUS Y4€OHBIX
3aj1ady;

npuOOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMYy  IIPEACTaBICHUS
Oouonornueckort nHMoOpMaIu (CXeMbl, TpadUKH, TUArPAMMBI, TAOJHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornyeckod uHGOpMAIMEH: NPUMEHITh XUMUYECKHE, (UBUYECKUE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (OopMyiibl, abOpeBHUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEOOpa3oOBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HarJIsITHOCTH;

BJIaJ€Th ~ HABBIKAMHM  pAcloO3HaBaHWA M 3allUThl  WH)OpMaIuw,
MH(POPMAIIMOHHOM 0€3011aCHOCTH JIUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMU:

1) o0mmenue:

OCYIIECTBJISITH KOMMYHUKAIIMH BO BCeX cpepax »KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYXIAaeMOil TeMbl (YMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHTEJIbHO BBIMIOJIHEHHS MpearaeMou
3a/1a4, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCThH MO3MUIMI JIPYTrUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacmo3HaBaTh HeEBepOallbHbIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOaMHU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh
HaAMEpEHUs IPYTUX JIFOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOM popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCHOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYaTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUS TPYIIIOBHIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN YUeOHOM 3aa4H;

BBHIOMPATh TEMATHUKy U METOABl COBMECTHBIX JEUCTBHI C y4€TOM OOIMHUX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTHBA;



NPUHUMATh IL€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPAWUHUPOBATh JEWUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBIIATH IUIaH JEHCTBUM,
pacupenensiaTb pojad ¢ y4E€TOM MHEHUH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeajiaraTh HOBBIE MPOEKTHI, OLIEHHBaTh HWJEU C IMO3ULHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJbHBIMHU PEryJIATHBHBIMU 1CHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHAX M NOCTYIIKAaX MO OTHOLICHWMIO K XWUBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTENIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISATh IUIAH pEIICHHS NpodsiieMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuMpsTh paMKH y4eOHOIro MpelIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJekcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJIs OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKHM M CBOEBPEMEHHO NPUHHUMATh PEIICHUS MO0 HX
CHW>KECHHIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKHU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBHl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTrOro 4eJOBeKa.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienupuueckue J1jsi yaeoHoro npeamera «buomorus
HayJHbBIC 3HAHWS, YMEHUS U CITOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETAINNA 1
peoOpa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HCHHBIX CHUTyaIlMsIX, CBSA3aHHBIX ¢ Owosoruedi. B mporpamme mnpeameTHBIC
pe3yJbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro rnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (HOPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpAa U HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIMOHAITHHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPHIBATh COJEpKAHUE OWOJOTHYCCKUX TEPMUHOB WM TIOHSATHI:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIpEeBpalicHHC
SHEPIrum), TOMEOCcTa3 (CaMOpEryJsilus), YPOBHEBAasE OpraHU3alusl JKUBbIX CUCTEM,
CaMOBOCTIPOM3BEACHHE (PEIPOIYKIINS ), HACTEACTBEHHOCTh, I3MEHUYNBOCTh, POCT U
pa3BUTHE;

YMEHHME U3JIarath OWOJIOTUYECKHE TeOopuu (KJIETOUYHAasl, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpalibHAs JOrMa MOJIEKyNIsapHON Ouosiorun), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 meHTpax MHOTooOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. M. BaBuiona), onpenensiTe TpaHUIlbI
UX MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOMIOACHUE U
OTHMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUM, OpPTraHU3aIUsl W TMPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXy HCCIEAyEeMbIMH BEJIMUYUHAMHU, OOBSICHEHHE TOJYyUYECHHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHUE
JieJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IMPOKApPHOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHA BEILECTB W IPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M HHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, MeHo3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHMS, WHIUBUAYAIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

YMEHHUE NPUMEHATh NOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJIS NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LEJIbl0 o0ecnedeHus: 0e30MaCHOCTH CBOEro 3J0pOBbS M 340POBBSA
OKPY>KAIOIIUX JIOAEH, COOIIO/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPY KatoIen
OPUPOJHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJb30BAaHUS JIOCTHKEHUHN
COBPEMEHHOW  OHWOJOrMM W OHOTEXHOJOTMA i1 PalHMOHAJIBHOIO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJEeI0BaHUE, COCTABISATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M IpPaKTUYECKUe padoThl, COOJOIATH
npaBuiIa mpu padboTe ¢ ydeOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(MOPMALIMK, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl), 3THYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEIOBAaHUNA B OHOJIOTHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHBIE IHCbMEHHbIE M YCTHBIE COOOIICHHUS,
0000111ast OMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buosorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOIO
3HaHHSA E€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHONW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHHMs, O BKIJIAJE POCCHUMCKUX WU
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs KU3HEHHBIX 33/1a4;

YMEHHE pPACKpPBIBATh COAEpNKAHHE OMOJIOTMYECKUX TEPMHUHOB M TMOHSITHIA:
BUJI, MOMYJISALUS, TeHO(DOHA, SBOIIOMS, ABIKYIINUE CUIIbI ((DaKTOPbI) HBOJIOLIUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, YKOJOTHUYECKHE (DAKTOPHI,



DKOCHCTEMA, NPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpuu (3BONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxojactBa K. M. Bbapa, depenoBaHus TIaBHBIX HaIpaBJICHUN U
nyteir sBomonuu A. H. CeBeproBa, yuenust o 6uochepe B. W. Bepnajnckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOAAMH HAyYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMUCAHUE >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM, OpraHu3alus W MPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMIKEHHWE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEIMYUHAMU, OOBSICHEHHE IOJYyYEHHBIX
pEe3yJbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHI, TEOPUNW U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIICISITh CYIIECTBEHHbIC TMPU3HAKK CTPOCHHUS OHOJIOTMYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYILICHTOB,
OMOTeOlEHO30B U 3KOCHCTEM, OCOOEHHOCTH TPOIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000Opa30BaHUs, MPUCIOCOOIIEHHOCTH
OpraHU3MOB, JIEWCTBHUS SKOJOTMYECKUX (AKTOPOB HA OPraHu3Mbl, IEpeHoca
BEIIECTB W IIOTOKA SHEPIrUU B SKOCUCTEMAX, AHTPOIOTECHHBIX HW3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKUX
IIUKJIOB B OMocdepe;

yMEHHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C LeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOEro 370pOBbS M 340POBBSA
OKPYXAIOIUX JIIOJEH, COOJIIOICHHSI HOPM TPAMOTHOT'O MOBEAEHUS B OKPYKarolen
NPUPOAHON Cpejie, MOHUMaHHWE HEOOXOIUMOCTH MCIOJBb30BaHUS JTOCTHUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHble OMOJIOTUYECKHUE 3a/1ay, COCTABISATh CXEMBbI
MepeHOca BEIIECTB U DHEPTUH B HKOCUCTEMAX (IIEMU MUTaHUs);

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUE padoThl, COOIHOIATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OILEHMBAThb W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTHYECKHE  IMPOOJIEeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE K YCTHBIC COOOIICHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHSATUHHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM nu@poBbie
Ne i/ P Konrpoanueie | IlpakTuuyeckue (uitcpp )
NMPOrpamMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcbl
bubnuoreka [JOK
1 b 3 05
HOMOTIDT AR Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M1 X OpraHU3AIIHs 3 bubmmorexa [IOK
P H https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 15 1 brbmmorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTD KIIETKH 12 Bubmorexa ITOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHue u uHANBUIyaJIbHOE Pa3BUTHE 8 1 bubmuorexa [LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh 1 KBMEHYHUBOCTD 19 15 bu6mmoteka I[IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
; Ceneknust opranu3zMoB. OCHOBBI 5 bubmuoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 2
S3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 0 4
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11 KJIACC

KoanuectBo 1yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/t P Konrtpoasubie | IIpakrnyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
bubnuorexa [IOK
1 2 1
BomonmomHas Gronormy o https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 11 05 bubnuorexa [LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 0] 5 1
PTAHHSMBL H OKpYHAIOias cpeitd https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
4 Coo0 19
000IIeCTBa ¥ SKOJIOTHYECKHE CHCTEMBI httos://m.edsoo.ru/7fA1cc74
bu6nmmoreka [IOK
5 P 2
FIEPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 2.5
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