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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pazpaboTke mnporpamMmbl MO OWUOJOTHU TEOPETUYECKYIO OCHOBY JJIS
ONpeJeNIeHUs] TMOAXOA0OB K (POPMUPOBAHUIO COJAEPKAHMS Y4eOHOTrO mMpeaMera
«buonorusiy  cocraBuwiM:  KoHuentyaiabHble nosiokenuss PrOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COIEpKAHUS, PE3yJIbTaTOB 00yUYeHUs U TpeOOBaHUI
K YPOBHIO TIOATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOIMX MENSIX W MPHUHITUIAX,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI  CPEIHEro  OOIlero
obpazoBanus B Poccuiickoit denepanuu, a Takke IOJOKEHHS O crenuduke
Oouosiornu, €€ 3HAYEeHUM B TMO3HAHUM JKUBOM TIPUPOABI U  OOECIECUECHUU
CYILIECTBOBAHMS 4YesnoBeueckoro ooOmectBa. COrjlacHO Ha3BaHHBIM IOJIOKEHUSAM,
OTIpe/IeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T mpelcTaBieHrue O esIX, 00 o0mieil cTpareruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS O0YUYaIOIIUXCS CPEACTBAMU YU4eOHOTO MpeaMeTa
«buonorusy, onpenenser o0A3aTENbHOE MPEAMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacopenesieHue Mo pasjieJaM U TeMmaM, PEKOMEHAYEMYIO I0CJIe0BaTEIbHOCTh
U3Y4YEHUsl y4eOHOTO MaTepHayia ¢ y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM 00pa30oBaTEIbHOTO  IPOLIECCa, BO3PACTHBIX  OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme mo OHMOJOTHU TaK)Ke YUYUTHIBAIOTCS TPeOOBaHUS K MJIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM ¢ MPEIMETHBIM pe3yjbTaTaM oOOydYeHUsl B
(GhopMUPOBAHUM OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIBLHON JCATEIbHOCTH/YUeOHBIX
JEUCTBUN 00YYAIOIIUXCS IO OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsI.

B nporpamme no Ouonorum (10—11 knaccel, 6a30BbIii YpOBEHb) peaan30BaH
NPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWONOruM, Ojarojgapss 4eMy B HeW
MPOCMATPUBAETCS  HAMNPABICHHOCTh HA  Pa3BUTUE 3HAHMI, CBSI3aHHBIX C
dbopMHUpOBaHUEM €CTECTBEHHO-HAyYHOI'0 MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, IKOJIOTHYECKOTO MBIIIJICHUS, TPEJICTABIIEHUH O 37J0pOBOM 00pa3e KU3HU
1 OCpEeKHBIM OTHOIIECHUEM K OKpyXarolier mpupoaHoit cpene. [loaTomy Hapsay c
U3y4eHUEM OOLIEOMOOTUYECKUX TEOpUM, a TaKXKe 3HAHUW O CTPOEHUHU >KUBBIX
CUCTEM Pa3HOTO paHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IPOIIECCOB B
mporpamMme 1o OHMOJIOTHH YJI€JI€HO BHUMAaHUE MCTIOIb30BAHHUIO TTOJYYCHHBIX 3HAHUN
B TIOBCEJIHEBHOM JKM3HM [IJI1 pEIICHUS TMPUKIAJHBIX 3a7ad, B TOM YHUCJIE:
NpO(UIAKTUKYA HACIEACTBEHHBIX 3a00J€BaHUN 4YENIOBEKa, MEAUKO-TEHETHUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHS SKOJOTUYECKH 1IeJ1eCO00pa3HOro MOBEIACHUSI B
OKpYXarUel NPUPOJHON Cpelle, aHAIN3a BIWSHUA XO3SIMCTBEHHOW AEATEIIBHOCTU
YeJOBE€Ka HAa COCTOSIHUE MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCUCTEM. Y CUJICHHUE
BHUMaHUS K TPUKIAJAHON HaMpaBICHHOCTH Yy4eOHOro mnpeaMera «buomorusy»
MPOJIMKTOBAHO HEOOXOAMMOCTBIO O0O€CleUeHusl YCIOBHM MJisi pPEHIeHUs] OJHOM U3
aKTyaJbHBIX  3a/ad  MIKOJBHOTO  OHOJOrMYecKOro  oOpa3oBaHusA, KOTOpas
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npeanosaraer (GOpMHUpPOBaHHE Yy OOYHYAIOIIMXCS CIIOCOOHOCTU aJanTUPOBATHCA K
M3MEHEHUSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeAHero oOmiero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecneunBaeT (OPMUPOBAHHE Yy OOYYAIOIIMXCS IPENCTAaBICHUM O Hay4YHOMH
KapTUHE MHpa, paclupsieT u o0000m@aeT 3HaHMs O JKUBOM mpupone, eé
OTJINYWTENIbHBIX IIPU3HAKAX — YPOBHEBOW OPraHU3allMyd W DBOJIOLUH, CO3MAET
YCIIOBUS AJIs: TO3HAHMSI 3aKOHOB KUBOU MPUPOABI, POpMUpPOBaHUs HyHKIIMOHATIHLHON
TPaMOTHOCTH, HaBBIKOB 3/I0POBOT0O M 0€30MacHOro o0Opas3a >KU3HHU, SKOJOTHUECKOTO
MBIIUICHUS, IIEHHOCTHOI'O OTHOLIEHUS K KUBOU IIPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHre OMONOTHUS UMEET TakkKe JUIsl PELIECHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIKX 33]1a4 CPEHEro o01Iero o0pa3oBaHus, COLUATN3AUU 00yarOIINXCSl.
N3yuenue ounonoruu o0ecrieuynBaer YCJIOBHS TUTS (bopmHpoOBaHUA
UHTEJJICKTYyalIbHbIX, ~KOMMYHUKALIUOHHBIX UM  HMH(OPMALIMOHHBIX  HaBBIKOB,
ACTETUYECKON KyJIbTYphl, CIIOCOOCTBYET HHTErpali OHOJOTMUYECKHX 3HAHUM C
NPEJCTaBICHUAMU U3 JPYTHX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU U
reorpaduu. Ha3pBaHHble TOJIOKEHUS O TNpeIHA3HAYEHHH Y4YeOHOro mperMeTra
«buonorus» cocraBWJIM OCHOBY JUIsl ONPENEIEHHS IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHUs, IPEICTABICHHOTO B IPOrpaMMe M0 OMOIOTHH.

Otb6op conmepkanus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C TMO3MIHUI KYyJIbTYypOoCOOOpa3HOro MOAXOAAd, B COOTBETCTBUU C
KOTOPbIM 00ydYarolmuecss JOJKHbI OCBOMTh 3HAHUST W yMEHUS, 3HAYMMBIE IS
dbopmupoBaHus OOLIEH KYJbTYpbl, ONPEAEISAIONINE aJIeKBAaTHOE MMOBEJICHUE YETIOBEKA
B OKpY’Kalollled TPHUPOJIHON cpele, BOCTPEOOBAHHBIC B TIOBCEIHEBHOM XKWU3HU H
MpaKTUYECKON aesTenbHOCTH. Ocoboe MECTO B ITOM CHUCTEME 3HAHUM 3aHUMAIOT
AIIEMEHTBl  COJIEpPKaHMUs, KOTOpbIE CIyXaT OCHOBOM sl  (OpMHpPOBAHUSA
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MUPA U LEHHOCTHBIX
OPUEHTALMSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHM3allMM  OMOJIOTHMYECKOIo
oOpa3oBaHus.

CTpyKTypupoBaHHe coOAepkKaHHs Y4eOHOro MaTepuansa B IporpamMme [0
OMOJIOTMM  OCYILIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUSA 3HAHUN 00
OTIIMYUTENbHBIX OCOOCHHOCTSIX >KMBOM MPUPOJBI, O €€ YpPOBHEBOW OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYyKType ydeOHOTro mnpenmera «buomorusp
BBIJICTICHBI CIEAYIOLIME COJEpKaTeabHble JIMHUM: «buosorus kak Hayka. Merozsl
Hay4yHOro mno3HaHus», «Kiierka kak Ouonoruyeckas cuctemay, «OpraHusm Kax
Ouonornyeckas cucrema», «CucrteMa M MHOrooOpazue OpPraHHUYEeCKOro MHUpPay,
«IBOJIIOLMS KUBOU MIPUPOJBD», « IKOCUCTEMBI M MIPUCYILINE UM 3aKOHOMEPHOCTH.

[lenp wm3ydyenust ydeOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIQZICHME  OOydYarolIMMHCA  3HAHUSIMH O  CTPYKTYpHO-(QYHKIIMOHAJIHHOU
OpraHM3alMM J)KUBBIX CUCTEM PA3HOI0 paHra U NpuoOpeTeHne YMEHUIN UCIOIb30BaTh



9TU 3HAHUS JJIs TPAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB YKMBOW MPUPOJIBI U
PEIICHUS Pa3IMYHBIX KU3HEHHBIX TIPOOJIEM.

JlocTmkenne menu u3ydeHus ydeOHoro mpenmera «buwomorus» Ha 6azoBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIESAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAHUM O OHOJIOTMUECKUX TEOpHsIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, MpaBujaX, CIyXKaIlluX OCHOBOM
st (OpMUPOBAHMS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/JaX HAYYHOTO IO3HAHHS, CTPOCHHH, MHOTOOOpA3MM W OCOOCHHOCTSIX >KHBBIX
CUCTEM Pa3HOI0 YPOBHS OpPTraHM3AIlMH, BBIJAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOMUXCS TO3HABATEIbHBIX, WHTCIUICKTyaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B TMpoOIECCe aHadW3a JaHHBIX O TMYTAX pPa3BUTHSI B
OMOJIOTUM HAy4HBIX B3TJSJ0B, HACH M TOAXOJOB K HU3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAQHOBJICHME Yy OOydyalomuxcsi oOmel KyJIbTypbl, (YHKIIMOHAIBHON
TPAaMOTHOCTH, Pa3BUTHC YMCHHHA OOBSCHSATH M OIICHWBATH SIBICHHS OKPYIKAIOIIETO
MHpa KUBOW TPUPOBRI HA OCHOBAHWW 3HAHWK W OTBITA, MOJYYEHHBIX TIPH U3yUYCHUN
OMOJIOTHH;

dbopmupoBaHue y OOYyYalOIIMXCS YMEHHUM WJUIIOCTPUPOBATH 3HAYCHUE
OMOJOTHYECKUX 3HAHUA B TIPAKTUYCCKON NIEATCIHHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHIA;

BOCIIUTaHWE YOEXKAEHHOCTH B BO3MOXXHOCTH ITO3HAHMSI YEIOBEKOM JKHBOU
MIPUPOJIBI, HECOOXOAUMOCTH OEPEKHOT0 OTHOIICHUS K HEH, COONIOACHUS dTHYSCKHUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTH OHOJIOTMUECKMX 3HAHWN IS TIOBBIIMICHHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 (POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHM B MOBCETHEBHOMW >KU3HU IS
OLICHKHM TOCJEACTBUM CBOEM JEATEIIBHOCTH 110 OTHOILICHUIO K OKPYXaroUIEH cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOOUIAKTUKU
3a00JIeBaHUI.

B cucreme cpemnero obmiero oOpa3oBanus «buonorus», wulydaemas Ha
0a30BOM ypOBHE, SBISETCS 00S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOISIIAM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jns u3ydyeHus OMoJIOrMM Ha 0a30BOM ypOBHE CpeHEero oo0Iiero oopazoBaHus
orBoauTcst 68 vacos: B 10 kmacce — 34 yaca (1 gac B Henmento), B 11 knacce — 34
yaca (1 yac B Heaeo).



COJEP KXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIECTBEHHBIMU, TEXHHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKaMu, (uiocodueil, 3TUKOW, ICTETUKON U IPABOM.
Ponb OGuonoruu B GopMHpOBAHMK COBPEMEHHOIN Hay4dHON KapTuHbI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

Metoapl MO3HAHUS KUBOW NPUPOJLI (HAOIIOJEHUE, SKCIIEPUMEHT, OMKHCAHUE,
U3MepeHue, Kiaccudukanus, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa JTAaHHBIX).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KMBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «UMcmonb3oBaHHE pa3IMUHBIX METOJIOB TpU
U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cucteMbl (OMOCHMCTEMBI) Kak MpeAMET U3ydeHHs Ouonoruu. OTiauydue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOLBI.

CpoiicTBa OMOCHCTEM M HUX pa3HOOOpasue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISAIMOHHO-BUI0BOM,
HKOCUCTEMHBIIN (OMOTe0EeHOTHYECKUH ), OMOCHEPHBIN.

JlemoHcTpanum:

Tabmuubr 1 cxembl: «OCHOBHBIC MPU3HAKU >KU3HU», «YPOBHH OpTraHU3AIUU
YKUBOU IIPUPOIBD».

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUM COCTaB KJIETKU. XHUMHUYECKHE DJJIEMEHTHI: MAaKpPOA3JIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJBI M MHUHEpalbHBIX BemlecTB B kieTke. [logaep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHnMble U 3aMEHHUMbIE aMHUHOKHUCIOTHL. AMHHOKUCIOTHBIM COCTaB. YpPOBHHU
CTPYKTYphl ~ OCJIKOBOM  MOJEKyNbl (TMEpBUYHASA, BTOpPHYHASs, TpETHYHAS U
YETBEPTUYHAS CTPYKTypa). XUMUUYECKHUE CBOWCTBA OenkoB. buonorndyeckue GyHKum
OEJIKOB.

depmeHThl — OMoJIorudYeckre Katanuzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
eHTp, cyocrtpatHas crnenuduanocts. Kodepmentsl. Butamuabsl.  OTiawuus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
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VYrneBonbl: MOHOCaxapuabl (TJIIOK03a, pubo3a U Je30KcHpru003a), Aucaxapuibl
(caxapo3a, JakTo3a) W MOJUCaxapuabl (Kpaxmall, TJIMKOTEH, LEJJII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurmuuepunabl, Gochomunuasl, crepounbl. ['wapoduasHO-
ruipodoOHbIe cBOMCTBA. bruonornyeckue pyHkumuu aunuaoB. CpaBHEHUE YTIEBOIOB,
OEJIKOB M TMIIUIOB KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeotnaer — moHOMEpSI
HyKJIenHOBBIX KHCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne m pynkumuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIUH.

[{utonorust — Hayka o KieTke. Knertounass teopusi — npuMep B3aUMOJICUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YUYCHHS KIETKH.

Krerka kak nenocrHas kuBas cucreMa. OOniye npu3Haku KJIETOK: 3aMKHyTas
HapykHast MemOpaHa, mosekybl JJHK kak renetnueckuii anmapar, cucreMa CUHTE3a
oenka.

Tunsl KJIETOK: SyKapuoTHUYECKas U MpokapuoTrueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckod  kietku.  Kiierounas  crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KIETKU. OCHOBHBIE OTINYHS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM
KJICTKH.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIHUKC, MX
¢ynkuuu. [lna3matuueckas memOpana, e€ cBoiictBa M (yHkuuu. LluTomnasma u eé
opranousipl. OnHoMemOpanHbie opraHounbl kieTku: OIIC, ammapat ['onbmxw,
mn30coMBl.  [losryaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHIAPHUH, ILIACTHJIBIL.
[Ipoucxoxknenne MUTOXOHApUM W TutacTuld. Buasl mmactua. HememOpanHbIe
OpPraHOUIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN LEHTP, HEHTPUOIU, PECHUUKHU, KIYTHUKH.
@yHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Anapo — perynaropHblid LeHTp kieTkd. CTpoeHue siapa: siaiepHas 000JI0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

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

Junarpammel: «Pacripenenenue XMMAYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxemsl: «llepuoanueckas TabMLa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BoAbl», «buocunTes Oenkay, «CTpoeHHue MOJEKYJbl OelKay,
«Ctpoenue depmenta», «Hykineunossie kuciotel. JIHK», «CTpoeHue MosekyJibl
AT®y», «CtpoeHue 3yKapHOTHUECKON KIETKn», «CTpOCHUE KUBOTHOW KIETKWY,
«CTpoeHre pacTUTENbHONW KIETKH», «CTpO€HHE MPOKAPUOTHYECKOW KIIETKHY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMmuash.



OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJOBaHUE Jid MPOBEACHUS
HAOIOCHUM, W3MEPEHH, HKCIIEPUMEHTOB, MHKpPOIpENnapaTbl PACTHUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHass pabora No 1. «/3ydyeHue KaTanMTHUYECKOW aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WA KaTajdas3bl)y.

JlabopaTtopHas pabota Ne 2. «3ydeHune cTpoeHUs KJIETOK PACTCHHH, )KUBOTHBIX
1 OaKkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENApaTaxX U UX OMUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMMIAIMA (TUIACTUYSCKUM OOMEH) |
JUCCUMWISIIUSA (SHEPreTUYeCcKuil oOMeH) — JBE CTOPOHBI €IMHOr0 Ipoilecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMS BEIIECTB M HHEPIMM B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U rereporpodHsbiil. Poib ¢pepmeHTOB B
OoOMEHE BEIlIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®dotocunte3. CBeToBas u TeMHOBas (a3bl poTocuHTEe3a. Peakiuu porocunTesa.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HaueHue (HOTOCHHTE3a ISl KU3HU Ha 3emiie.
Bnusnue ycioBuii cpeapl Ha  (POTOCMHTE3 W CIMOCOOBI  TOBBIMIEHUS €O
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCUHTEe3. XEMOCUHTE3UpyIolue OakTepuu. 3HAYEHHE XEMOCHHTE3a MJis
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTKe. PaciiemieHue BelecTB, BbIJEICHUE U
aKKyMYJUPOBAHHE DPHEPTUU B KIETKE. DTambl YHEPreTUYECKOro oomeHa. ['mukomus.
bpoxenue u ero Buubl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peaknuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.
Peanuzanus reHernueckod uHpoOpmanuu B KIETKE. ['@HETHYECKM KOJI U €ro
cBoiictBa. Tpanckpumius — marpuunbiii cunte3 PHK. Tpancmsius — OuocuuTes
Ooenka. Orambl TpaHchaauud. KomupoBanue aMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3HU — BUpyChl. McTopusi otkpsitusa BupycoB (/. .
WBanoBckuit). (OCOOCHHOCTHM CTpPOEHHUS H  OJKU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YETIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummmynoaepunurta yenoseka (BHY) — Bo3Oymurens CIIWMa. O6partnas
TPaHCKPUIIHUs, peBepTa3a u uurerpasa. [Ipodunaktruka pacpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.

JlemoncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tunbsl nutanus», «Metabonuzm», «MHUTOXOHIPUIY,
«JHepreTudyeckuii oomen», «Xioporact», «®Potocuntes», «Ctpoenune JIHK»,
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«CTtpoeHue u QyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Kom,
«Bupycs», «bakrepuodarun», «CtpoeHne u xu3HeHHbIH I1MKA Bupyca CIIM/a,
oaktepuodaray, «Permmmkarms JTHK.

Oo6opynoBanue: Mozaenu-ammukanuu «Yasoenne [HK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaeb cTpykTypsl JJHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KiieTounblii 1MKA, WIM KU3HEHHBIM 1ukin kiaeTku. Wurtepdaza u mutos.
[Ipomeccrl, mporekatonue B wuHTEp(daze. Permnmukammss — peakius MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH Ha0Op — KapUOTHII.
JIMTUIOUTHBIN U TatuIOuIHBIA XpOMOCOMHBIE HaOOphl. XpoMaTtusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U UHAUBUTYaTbHOTO PA3BUTHS OPTaHU3MOB.

[enenune xmerkn — muto3. Cragum muto3a. Ilpomecchl, Mpoucxomsdiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOMKEHHUS OpraHU3MOB: Oecroyioe W mosioBoe. Buawsl Gecrnosoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETETAaTUBHOE pPa3MHOXKEHHE. VCKYCCTBEHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Craguu wmeio3a. [lpomeccel, mpoucxoasue Ha CTaausx Menosa.
[ToBenenne xpomocom B merose. Kpoccunrosep. brosiornueckunii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHus MOJOBBIX KJIETOK y )KUBOTHBIX. [lomoBbIe
JKeJe3bl: CEMEHHUKH U AndHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SIMIEKIIeTKa) — criepMaTorene3 u oporene3. OCoOOCHHOCTH CTPOEHUS
ANLEKIETOK U criepMaro30uoB. Omnonorsopenue. [Taprenorenes.

WunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHUOHAJIBLHOE  pPa3BUTHE
(amOpuorenes). JTarnbl AMOPHUOHAIBLHOTO PA3BUTHUSI Yy TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyssiusi, opradoreHes. [loctamOpuoHanbHOE pa3Butue. THUIIBI
MOCTAMOPUOHATBLHOTO PAa3BUTHS: MPSIMOE, HEMIPSIMOe (JTMYMHOYHOE). BiusHue cpespl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HEe3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAINHM PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuubr u  cxembl: «®DOpMbl pPa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuid», «BereratuBHOe pa3MHOXKEHUE
pacteHuiy, «Jlenenue kietku 6aktepuin», « CTpOCHHE MONOBBIX KIETOK», «CTpoeHHe
xpoMocoMbly, «Kiterounbsii 1mukim», «Pemmukanus JIHK», «Mwurto3», «Meio3y,
«IIpsimoe u HenpsAmoe pa3BuTue», «['amMeToreHe3 y MIEKONMUTAIOIIUX U YEJIOBEKa»,
«OCHOBHBIE CTaIUA OHTOTEHE3.



O6opynoBanue: MUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30u1bl
MJICKOITUTAIOWIETOY, «SHIeKneTka miekonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JTyKa», MATHUTHAs MOJeNb-anmuinKanus «Jlenenne knetku», moaens JIHK,
MoieNib MeTadazHOil XPOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabotra Neo 3. «HaOmiomenue MmHTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMNpPENapaTaxy.

JlabopaTtopHas padota Ne 4. «3yueHue CTpOeHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPETapaTaxy.

Tema 6. HaciieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaum reHeTuku. Mcropus pa3Butus reHeTUKU. Ponbs nuronorun u
AMOPHUOJIOTHU B CTAHOBJICHWU T€HETUKU. BKilag poccuiicKuX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TEHETUKU. MeTO/Ibl TeHETUKH (THOPUI0IOTUUECKHUM, IIUTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTnYecKuii). OCHOBHBIE TeHeTHYeCcKue NOoHATHS. [eHeTudeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXeMaX CKpPELIMBaHUM.

3aKOHOMEPHOCTH HACJICAOBAaHMS NPU3HAKOB, YCTaHOBJICHHBbIE ['. Menuaenem.
MoHorubpuiHoe CKpellMBaHUEe. 3aKOH eAuHOoOOpa3usi THOpPUJIOB  TEPBOIO
nokosneHud. [IpaBuino qoMuHUpoOBaHUs. 3aKOH pacCIICIUICHUs NMPU3HAKOB. ['nroresa
YuCTOTHI raMeT. [1oHOe 1 HenosHOe TOMUHUPOBAHUE.

JurubpuaHoe cCKpelMBaHue. 3aKOH HE3aBUCUMOTO HacjeAOBaHUs MPU3HAKOB.
[{uToreHeTHueCKUEe OCHOBBI JAUTHOPUIHOTO  CKPEIIMBaHUS. AHAIU3UPYIOIIEE
CKpemuBaHue. Vcrnonp30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS JJIsl ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacienoBanue npusHakoB. Padota T. Moprana no ciermieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapymieHue cuerieHus reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKne KapThl.

['eneTtuka mosa. XpOMOCOMHOE ONPEACIICHUE MoJia. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TreTeporaMeTHble OpraHusMbel. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJbl M3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBECHHAS.
Ponb cpennl B HeHacJIeJCTBEHHOM U3MCHYMBOCTHU. XapaKTepUCTHKA
MOAU(PUKAIIMOHHON W3MEHUYMBOCTU. BapuanvoHHBIN psijg ¥ BapUaIllMOHHAS KPUBas.
Hopwma peakiun npusnaka. KonuuecTBEeHHbIE M KQUECTBEHHBIE PU3HAKA U UX HOPMa
peakiuu. CBoMCTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBeHnas, WM Te€HOTUINWYECKas, W3MEHYUMBOCTh. KomOuHaTHBHAas
W3MEHUYMBOCTh. Melo3 W TOJIOBOM TpollecC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTUA. MyTalmoHHass u3MeHYUBOCTh. Kiaccudukanus myTaruii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MpUYMHBI MyTanuid. MyTtareHHbie (DaKTOpHhI.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaclIeICTBEHHOCTh U U3MEHYUBOCTb.
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['enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METONIBI TE€HETHUKHU
YyeJloBeKa: T'€HEaJJOTMYSCKHi, OJIM3HEIOBBIN, ITUTOTCHETHYCCKHN, OMOXMMHYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE ONPENIECIICHNE TE€HOTHIIA!
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUINHMPOBAHUE, B TOM YHCIE C IMOMOUIBIO
[T[P-ananu3a. HacneacTBeHHble 3a00JIeBaHMs YeOBEKA: TeHHbIe 00Je3HU, O0Je3HU
Cc HACJICICTBEHHON IPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE 00JIE3HH.
ComaTtnueckue # TreHepaTuBHble MyTaluu. CTBOJIOBbIE KJIETKU. [IpUHIMIIBI
3I0POBOTO 00pasa >KW3HM, TUArHOCTUKH, MPOPUIAKTUKN W JICYCHHUS TCHETHYECKHUX
Oone3Hel. MeIUKO-TeHETHYECKOE KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKON
IeHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabnuubl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 UTOreHeTHYeCKas
OCHOBa», «3aKOH PaCIICIUICHUSI U €r0 HUTOr€HETUYECKasi OCHOBaY, «3aKOH YMCTOTHI
ramer», «JluruOpuanoe ckpemrBaHuey», «lluTosornyeckrue OCHOBBI JTUTHOPHUIHOTO
CKpemuBanus», «Meio3», «B3anmMoaencTBue alieIbHBIX T€HOB», «[ eHeTmuyeckue
KapThl PACTE€HHM, >KMBOTHBIX M YEJIOBEKa», «l'€HETHKa Moja», «3aKOHOMEPHOCTH
HACIIEIOBaHUsI, CUEIUIEHHOIO C TOoJIOM», «KapuoTuIbl yeaoBeKa U YKUBOTHBIX,
«Bunpr m3meHunBOoCTHY», «MonudukalmoHHass HW3MEHYMBOCTHY, «HacnemoBanue
pesyc-aktopay, «['eHeTrka rpyni KpoBw», « MyTallmoHHAss U3MEHUUBOCThY.

O6opynoBanue: Mojaenu-anIUIMKauud  «MOHOTHOPUAHOE  CKpEIIUBAHHUEY,
«Henonunoe pomuHupoBanue», «Jurubpumnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpenapaT «/[po3oduna» (Hopma, mytanuu Gopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPEnapaTaxy.

JlaGoparopuas pabora Ne 6. «M3ydyeHue mMoaubUKAIMOHHONW HW3MEHYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Tpaktrueckas padora Ne 2. «CocTaBieHUe U aHAINA3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusg Kak Hayka M TIpoLecC. 3apOKICHHUE CENEKIMU U JTOMECTHKALHMS.
VYuenue H. 1. BaBuiioBa 0 1IeHTpax MPOUCXOXKIEHUS U MHOTO00Opa3usi KyJIbTYpPHBIX
pactenuii. LleHTpbl IPOUCXOKICHHS JOMAIIIHUX KUBOTHBIX. COpT, MOpoja, IITaMM.

CoBpeMeHHbIE METOJbl celeKUruu. MaccoBbli M MHAMBUAYAIbHBIH OTOOpPHI B
CEJEKIIMM pPACTEHUM U KUBOTHBIX. OlEHKa »HKcTepbepa. bBIM3KOPOACTBEHHOE
CKpenuBaHue — HWHOpuauHr. Yucrags nuaus. CKpellMBaHUE YHUCTHIX JIMHUM.
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['eTepos3uc, wiu rubpuaHas cuia. HepoJcTBeHHOE CKpeluBaHUE — ayTOPUJIMHT.
Otnanénnas rudpuan3anus u e€ ycrnexu. VICKyCCTBEeHHBI MyTareHe3 W MOJIydeHue
MOJIUTUTIONIOB. J{OCTHIKEHUS CENEKIIMN PACTEHUN, ) KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buoTexHonorus Kak oOTpacib IPOU3BOACTBA. ['€HHAsg HWHXXEHEpHUs. ITarbl
co3manuss pekomOumHaHTHOM JIHK w Tpancrenneix opranusmoB. Kierounas
nwxkeHepud. Knerounele KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUMU.
KnonupoBanne  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPTraHU3MOB.
Dkosyornyeckne u dtrudeckue nmpodiaemel. [MO — reHetnyeckn MOAUPUITIPOBAHHBIC
OpTaHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H. W. BaBuiios, 1. B. Muuypum, I'. JI. Kapnedenko, M. @. I1Banos.

Tabmuupl U cxembl: kKapta «lleHTpBI TPOUCXOXKIAECHUS M MHOT00Opaszus
KYJIbTYPHBIX pacTeHuit», «Ilopojbl JOMaIIHUX >KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenmity, «Otnanénnas rubpuauzanus», «PadoTel akagemuka M. ®@. MBaHnoBay,
«Ilomummongus», «OObEKTHl OHMOTEXHOJMOTHHY, «KileTouHble KyJIbTypel U
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKU TUIOJOB U KOPHEIJIOAOB AUKUX (GOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHIXKEHUS CEIICKIUM PAacCTeHUUA U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTBITATEIbHBIIN
y4acTOK, B TEIUIMYHOE XO35UCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO
HEHTPA)».

11 KJIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT HS.

[IpennochUlkn BO3HUKHOBEHHUSI 3BOJIOLMOHHOW TEOPUH. IBOJIIOLUOHHAS
Teopust U1 €€ MecTo B Ouosiornu. BiMsiHME 3BOJIIOLMOHHON TEOPUM Ha pPa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenscTtBa  3BOMOLMM.  llaneoHToNOrMyeckue:  MoCiIeI0BATENBHOCTh
MOSIBJICHUS BUJIOB B MaJCOHTOJOTUYECKOM JIETONUCH, TEpexoAHble (OpPMBI.
buoreorpaduyeckue: cxocTBo U paznuuue GayH u GJop MaTEPUKOB U OCTPOBOB.

OMOpHUOIOrMYECKHEe: CXOJACTBA M Pa3inyusi HSMOPHOHOB pa3HBIX BHUJOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIOTHYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METabOIMYeCKUX NyTel y Bcex
OpPTaHHU3MOB.

OpomounoHHas Teopuss Y. [lapBuna. Ilpeanocbuiki  BO3HUKHOBEHMS
napBuHM3MaA. JIBWKyluMe CHIBl SBOMIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
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pPa3MHOXKEHHE TpU OTrPaHUYEHHOCTH PECYpPCOB, HeompeneiaEHHas H3MEHYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkponsBosorus. [lomymsius kak eAMHUIA BUAA U SBOJIOLUU.

JIBrokymue cuibl (pakTopbl) SBOJIOUMKA BUIOB B Mpupoje. MyTalmoHHBINH
MPOIECC U KOMOMHATUBHASI U3MEHYUBOCTD. [lOMyIAIIMOHHBIE BOIHBI U JIpeii]) TeHOB.
N3onsuus 1 Murpanusi.

EctectBennbiii 0TO0Op — HampaBisoomuid  QakTtop 3BOMIONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHM3MOB Kak pe3yibTaT dBojouud. [Ipumepsl
IIPUCIOCOOJIEHHUI y OpraHu3MoB. ApoMop(d03bl U UIHOATANTALIH.

Bun u  BugooOpasoBanue. Kpurtepuu  Buga.  OcHOBHbIE  (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomoonus.  PopMbl  3BOMIOLMM:  (puUieTHYECKas, AUBEPreHTHAs,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHue OT HecneuuaIu3upoBaHHBIX mpeakoB. lIporpeccupyromas
cnenuanu3anus. AJanTUBHaAs paguarus.

JlemoHncTpanum:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepuos.

Tabmuubl u cxemsl: «Pa3BuTHe opraHM4ecKoro Mupa Ha 3emuie», «3apoAbIIIn
MO3BOHOYHBIX )KMBOTHBIX», «ApXeonTepHKC», «DopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«EctectBennsiii  0TOOp», «MHOroo0Opa3ue copToB pacTeHui», «MHorooopasue
nopoza KUBOTHBIX», «ITomymsium», «MyTanuoHHas U3MEHYHUBOCTH,
«Apomopdosely, «Manoamantamuny», «OOmas aereHepanusy, «JIBUXylue CHUIIBI
sBomonuny, «Kapra-cxema mapumpyra myremectBus Y. [JlapBuna», «boppba 3a
cymectBoBaHue»,  «llpucnocobneHHocts  opranusmMoB»,  «leorpaduueckoe
BUJI000pa30BaHuey, « IKOJIOrHUECKOe BUA000pa30BaHUEY.

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C pa3JIMYHBIMU THUIIAMU OKPAacKu, HAbop
IJI0JIOB U CeMsIH, KoJueKuus «IIprumepbl 3alIUTHBIX NPUCTIOCOOIEHUN Y AKUBOTHBIX,
Mozenb «OCHOBHbIE HAMNpaBICHUS HBONIONUNY», O0BEMHass Mopenb «CTpoeHue
TOJIOBHOI'O MO3T'a IO3BOHOYHBIX).

buoreorpapuueckass kapta Mupa, Koulekuus «PopMbl  COXPaHHOCTHU
MCKOIAEeMbIX )KUBOTHBIX U paCTEHUI», MOJeNb antuiikaius «llepekpéct xpomocomy»,
BIaXHble  mpenaparbl  «Pa3BuTHe  Hacekomoro»,  «Pa3BUTHE — JIATYIIKW,
MuKponpenapar «Jlpo3zoduna» (Hopma, MyTanuu GOpMbl KPbLUILEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHUIOB MO MOPQHOJIOTHIECKOMY
KPUTEPHUION.

12



JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE *KU3HU Ha 3emure.

JlonayuHble TPEACTABICHUA O 3apOXKICHUM KU3HU. HaydyHble Trumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: aOuoreHe3 M MaHcOepMmus. XUMHUYECKas
IBOMIOIMS. AOWOTCHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKUX.
DKCIEpUMEHTAIbHOE TOJTBEPKICHUE XUMUUYECKON 3BOJIIOIMU. HauyanbHble 3Tambl
ononornyeckor sBomonuu. ['mnoresa PHK-mupa. ®@opMupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHME IPOTOKJIETKH. [lepBble KIETKM M HX HBOJIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo spam U nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lanmeo3oiickas spa U €€ TMEpUOJbl: KEeMOPHUICKUIA,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa ®W €€ TMEepuojbl: MAJICOTCHOBBIN, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M TE€OJIOTUYECKHUX MpoueccoB. OCHOBHBIE ATarbl
HBOJIIOIIUU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUl u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue H>BOMONUU. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIbl OPraHU3MOB.

OBoIIOLIMSA 4YeJOBEeKa. AHTPOMNOJIOTUS KaK Hayka. PazBuTue mpencTtaBieHHN O
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl H3ydeHusi aHTpororeHe3a. (CxoactBa
pa3lInuus YeJI0BeKa U )KUBOTHBIX. CUCTEMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBrxyiue cuiibl (pakTophl) aHTpororeHe3a. HacineacTBeHHas M3BMEHYMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 KU3HHU, U3TOTOBJICHUE OpYAUN Tpyha,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaUM M BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJIONHUTEKH, YeloBeK
yMelbli, YenoBek nmpaMoxoasimui, YenoBek HeaH1epTaIbCKui, YenoBek pa3yMHBbIi.
Haxoaku uckomnaeMbpIx OCTaTKOB, BpeMsi CYIIIECTBOBaHUS, 00JIaCTh pacpOCTPAHCHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

UYenoseueckne packl. OCHOBHBIC OOJIBIIINE PACHI: €BPOINEONIHAS (€Bpa3uiicKas),
HErpO-aBCTPAJIOW/ IHAS (IKBATOpUAIIbHAS), MOHTOJIONIHAS (a3MaTCKO-aMEePHUKAHCKas).
YepTthl MOpUCTOCOOJEHHOCTH TMPEACTaBUTENEH YEIOBEUECKUX pac K YCIOBUSIM
cyuiectBoBanus. EqMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdeMoHCTpanuu:

[Toptpetsl: ®@. Pean, JI. ITactep, A. M. Onapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuubr u cxemsl: «Bo3nukHoBeHne ConHEYHOUW cuUCTeMbD, «Pa3BuTHe
opraHuueckoro  wmupa», «PacturenbHas  kietka», <« KuBOTHas  KIIEeTKay,
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«IIpoxapuoTnueckass kiueTka», «COBpEMEHHAs CHCTEMa OpPraHWYECKOro MHUpPay,
«CpaBHEHHE aHATOMHMYECKHUX YEpPT CTPOCHHUS UENOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HaXOI0K MPEIKOB COBPEMEHHOTO
qesoBekay, «/IpesHeimme mopu», «/peBHue moan», «llepBeie coBpeMeHHBIE
0N, «HemoBedeckue pacs».

ObopynoBanue: MYJISIKA «IIponcxoxnenne YEJI0BEKA» (OrocThI
aBCTPAJIIONIUTEKA, MUTEKAaHTPONa, HEaHAepTalblla, KPOMAaHbOHLA), CIENKU WU
U300paKeHHUsI KaMEHHBIX OpYIud TEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEpPHI,
pyOuina, ckpebiia), reoXpOoHOJIOTHYEeCKas Tabauua, Koyuiekuus «PopMbl COXpaHHOCTH
VCKOITA€MBIX JKUBOTHBIX U PACTCHUI.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

[Ipaktrueckass padora Ne 1. «J3ydyeHue HMCKOMaeMbIX OCTAaTKOB PACTEHHU WU
YKUBOTHBIX B KOJUIEKLIUSX).

OKcKypcusi «DBOJIOLUS OPraHMYECKOro MHpa Ha 3emie» (B €CTEeCTBEHHO-
HAyYHBIN WM KPAeBEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

OKOJOorus Kak HayKa. 3a/Jadyd M paslesbl dKOJOTMU. MeToabl SKOJIOTMYECKUX
MCCJIEIOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0WMTaHUST OPraHMW3MOB: BOJHAasA, HA3€MHO-BO3JYIIHAasA, MOYBEHHas,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Krnaccudukanus  SKOJOTMYECKUX  (DAKTOPOB:
abuotnyeckue, OWOTHYECKHE M AHTPONOreHHble. JIelCTBUE 3KOJIOTMYECKHX
(baKkTOpOB Ha OPTaHU3MBI.

AbGuotnyeckue (HakTopbl: CBET, TEMIIEpAaTypa, BIAXKHOCTh. POTONEPUOAU3M.
[Ipucnocobnenusi  OpraHu3MOB K  JIEWCTBHIO  aOMOTHYECKUMX  (PaKTOPOB.
buosornueckne puTMBl.

buotnueckue daxropbl. Buasl OMOTHYECKMX B3aMMOJICHCTBUIN: KOHKYPEHIIUSA,
XMIIHUYECTBO, cuMOMO3 U ero ¢opmsl. [lapasutusm, koomepainusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHre OWOTHUYECKMX B3aMMOJICUCTBUM JJi CYUIECTBOBAaHUS OpPraHuW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XApAKTEPUCTHKM  momyiasiquu. OCHOBHBIE — MOKa3aTelu
NOMYJISILMN: YHUCJIEHHOCTh, IUIOTHOCTb, POYXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJssus.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpsl u cxembl: kapta «IIpupognsie 30HbI 3emin», «Cpeabsl oOUTaHUA
opranusMoBy», «@oronepuoausm», «llomymsum», «3aKOHOMEPHOCTH  poOCTa
YHMCJIEHHOCTHU NOMYJIALNU HHPY30pun-Ty penbkny», «[lumesslie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:
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JlaGoparopHas pabora Ne 3. «Mopdosoruueckrne oCOOCHHOCTH PacTEHUU M3
Pa3HBIX MECT OOMTAHUS.

Jlabopatopuas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[Ipaktuueckast padora Ne 2. «Iloacy€r MIOTHOCTH MOMYJALMA pa3HbIX BUIOB

pacTeHU.
Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.
Coo0miectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHMOIEHO3a: BHUAOBAs,

POCTPAHCTBEHHAsA, Tpoduueckas (muuieBas). Bunabl-nomunantel. CBsizu B
OHOILIEHO3E.

Okosioruyeckre cuctembl (dkocucTembl). Ilonstue 00 23KOcucTeMe U
ouoreorieHoze. @DYHKIMOHAIBHBIE KOMIIOHEHTBHI ~ 3KOCUCTEMBI:  MPOIYIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB M MOTOK IHEPTUH B HKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [TumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid HKOCUCTEMBI: OuoMacca, MPOAYKIHUS. OIKOJOTUYECKUE MUPaMUIbL:
MNPOAYKIIUU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA HYKOCUCTEM: YCTOMUHMBOCT,
camoperyJisinuus, pazputue. CyKieccusl.

[IpupoaHbie S3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WIIN
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPONIOTEHHBIE DKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akTop yCTOMUMBOCTH dkocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBO U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM  3KOCUCTEeMBI. J[MHamMuueckoe paBHOBecHME M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BemiecTB U OHMOr€OXMMHYECKHE IUKIIBI AJIEMEHTOB (yIJiepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTpOINOreHHbIE M3MEHEHUsI B Ouocdepe.
['1o6anbHbIE IKOJIOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHME MpHUPOAbI U yenoBedecTBa. CoxpaHeHue Ouopa3sHooOpazus
KaKk OCHOBa YycTroWumBoCcTH Ouocheprl. OCHOBA palMOHATHHOTO YIPABICHUS
MPUPOJHBIMA PECYypCaMH W HUX MCHOJIb30BaHUE. J[OCTHXKEHUS OMOJIOTMM M OXpaHa
TIPUPOIBI.

JdeMoHCTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmupl u cxembl: «lIumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmectBa», «llenu mnuTaHus», «IDKoJOTUYECKAasT MUPaAMUIAY,
«buocdepa n yenoek», «IKOCUCTEMA IIMPOKOJIHUCTBEHHOrO jeca», «IKOCUCTEMA
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XBOMHOro  Jjiecay, «buoueHo3  BogoéMa»,  «ArpoueHo3»,  «lIpumepHbie
AHTPOINOTECHHBIE BO3JCHUCTBUS HA NIPUPOLY», «BaKHEUIINE UCTOYHUKU 3arps3HEHUs
BO3JyXa M TPYHTOBBIX BoI», «[louBa — BaxkHeimas cocrapisiomas Oouochepb»,
«®DakTopsl aerpanainuu mouBy», «[lapuukoBsiit 3 PexT», «PakTophl paAMOAKTUBHOTO
3arpsisHeHust Ouocdepsl», «OO0mas crpykrypa Ouocdeps», «Pacrpoctpanenue
x’u3HH B Ouocdepe», «O30HOBBIA 3kpaH Omochepr», «KpyroBopor yriepona B
ouocdepe», «KKpyroBopot a3orta B mpupoe».

ObopynoBanue: Mojenb-anmnkanus «Tunuyasle OHOLIEHO3bI», TrepOapuii
«PactutenbHble coobIIecTBay, Kosuiekiuu «buoiienos», «Bpenutenu BakHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», repOdapuu M KOJUICKIIMU PACTEHUN U >KUBOTHBIX,
IPUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.
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INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  IIPOI'PAMMbLI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBnmMBarOTCi TpeOOBaHUS K pe3yJbTaTam
OCBOCHHMSI 00YYAIONTUMUCS MPOTPAMM CPETHEr0 OOIIET0 00pa3oBaHuUs: INIHOCTHBIM,
METaIpeAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IHMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IpeaMera «buonorus»
BBIJICJICHBI CJIEIYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaroIIMMUCS POCCUUCKON
TPaXJaHCKOW MJICHTUYHOCTHA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONIPEAEIICHUIO, HAJINYHE MOTHBALIMU K 00yYEeHHIO ouoJioruu,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKJACHUNW JUYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPAJAMIMK pa3BUTHUS OHOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YaroIIMXCA PYKOBOJCTBOBAaThCA B CBOEH
JESITEIbHOCTH  LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMHM, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIW4YME  HKOJOTUYECKOTO  MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TUTAHBbI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS MpenmeTra «buoyorus» AOCTUTarTCA B
CANHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATETLHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMU POCCUNUCKUMU COIUOKYIBTYPHBIMH, UCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUSA U
caMOpa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UIUN JTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K 3aKOHY WU NPaBOINOPANKY, YEJIOBEKY TpyJa U CTApIIEMy IOKOJICHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEIUIO U TPagUIUsiM
MHOTOHAIIMOHAJILHOrO Hapoaa Poccuiickorn denepanuu, OpUpOIE U OKPYKaAKOUIEH
cpene.

JIm4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTO mpeamera «bronorus» T0mKHbBI
OTpaXXaTh TOTOBHOCTh W  CIOCOOHOCTh  OOyYaromMXCSl  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHWIH,  COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUKCKOTO OOIIeCTBa, PACIIUPEHUE KUZHECHHOTO
OMbITA W OMNbITA JEATEIIBHOCTH B MPOILIECCE PEaIU3alMi OCHOBHBIX HapaBICHUN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYaIOMErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU AEATEIBHOCTU MPU CO3AAHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4YEeOHBIX M  TO3HABATENbHBIX  3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENETATh COOCTBEHHYIO MO3UITNIO IO OTHOIIEHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYHUTHIBAaTh B CBOMX JCHCTBUAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOJIEH C Pa3HBIMH YOEKIEHUSMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOILIECCE COBMECTHOIO BBIMIOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M  KCCJENOBATEIbCKUX 3a/a4d, YBaKUTEIBHOTO
OTHOIIEHUSI K MHEHHUIO ONIMOHEHTOB TpHU OOCYKIEHUH CIHOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKONM TPAKIAHCKONW HIACHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHHUSI K CBOEMY HapoOJdy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHoi, ropaoctu
3a CBOM Kpai, cBOIO PoauHy, CBOM S3bIK M KyJbTYpy, IPOILJIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O M MaMSITHUKAM TPUPOIBI,
JTOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE
OMOJOTHY, TIOHUMAHHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUHM 3aKOHOB TIPUPOJIbI, B )KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3ammure OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATUSA IEHHOCTEU CEMEUHOMN KU3HU B COOTBETCTBUM C TPAIULUSIMU
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIECHU;

MMOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;
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TOTOBHOCTb K CAMOBBIPQXXECHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JIUYHOCTH;

S5) ¢usuyeckoro BocnuTaHHMs, (GOPMUPOBAHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1ar0NOy YU :

NOHMMAaHHE U pealln3alus 3J0poBOro u 0e30macHoro oopasa >xu3HH (310pOBOE
NUTaHue, COOI0IEHNE TUTUEHUYECKUX MIPAaBUIl U HOPM, COAIIaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryispHas (¢u3nyecKkas aKTUBHOCTh), OEpeKHOrOo,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSA K COOCTBEHHOMY (H3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTU IPaBHWJl HHIUMBHIYyAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TMOCJIEACTBUI M HENPUATHUS BPEIHBIX MPHUBBIUEK (yMOTPEOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AKTHBHOM J€ATEIBHOCTH TEXHOJOIMYECKOM U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH U CaMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3Iu4HbIM cepaM NpodecCHOHANbHON JEATEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mpopeccuu W peaau30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO M C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKHU LIETeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHUE YPOBHSA JKOJIOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHHUS MIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN ISl OKPY KAOIIEH
Cpensbl;

OCO3HAaHHME TJIOOAIBHOIO XapaKTepa 3KOJOTMYECKHX MpodsieM U MyTed Hux
pelieHus;

CHOCOOHOCTH MCHOJIB30BaTh MpUOOpETaeMble MPU U3yUYEHUU OMOJIOTHH 3HAHUS
M yMEHUS TpUd  pElIeHHH  npoOJjeM, CBA3AHHBIX C  palMOHAJbHBIM
PUPOAOTIOIL30BaHUEM (COOIIIOICHHE MPAaBUII TOBEJICHUS B IPUPOJIE, HAITPABIECHHBIX
Ha COXpaHEHUE PABHOBECHS B AKOCHUCTEMAX, OXPAaHY BUIOB, IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCAIIUX BpEI OKPYNKAIOUIEHW IIPUPOIHON
cpene, yMeHHe IpPOTHO3UPOBATh HEOJAroNmpHUATHBIE 3KOJOTHYECKHE IOCIIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIM4KME Pa3BUTOIO 3KOJOTHYECKOIO MBIIUICHHS, KOJOTUYECKON KYJbTYpBHI,
OIBITA JEATEIBHOCTH 3KOJIOIMYECKON HAIIPaBICHHOCTH, YMEHUS PyKOBOACTBOBATHCS
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VMMH B IIO3HABATEJIbHON, KOMMYHUKAaTUBHON U COLMATIbHOU ITPAKTUKE, TOTOBHOCTHU K
YYACTHIO B IPAKTUYECKOH JESITEIIBHOCTH IKOJIOTMUYECKOI HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'O ITO3HAHMSA:

C()OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAayKH U OOLIECTBEHHOM NPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOW M YHUTATEJIbCKOM KyJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHHE cHeluuPUKH OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poiau B
(OpMHUPOBAHUN PALMOHAIIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/JaHUU IIEJIOCTHOTO
NPEACTABICHUS] 00 OKPYKAIOIIEM MHpPE KaK O €IWHCTBE MPUPOJbI, YEJIOBEKa U
oOIIecTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIeHHH MpodeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OHOJIOTUM [UIsl COBPEMEHHOM IMBUIIM3AINU:
o0OecrieueHrss HOBOTO YPOBHS PAa3BUTHUS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBbI Pa3BUTHUS YEIOBEUECTBA,
MOMCKA IyTell BBIXOAA M3 TJIOOAIBHBIX 3KOJOTMYECKHX MpoOjeM U olecreyeHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIIBHOMY HMCIOJB30BAHUIO MTPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHUU OHOJIOTMYECKMX 3HAHUW B  IEJsIX
MOBBIIIEHUS OO KYJbTypbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOU
4acTH (DYHKIIMOHAJILHOM IPaMOTHOCTH 00y4aromuxcs, GopMupyeMon npyu U3y4eHuu
OMOJIOTHH;

[IOHUMAHUE CYLIHOCTH METOJOB ITO3HAHHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIMOJb30BaTh IOJy4YaeMble 3HAaHUA JJs aHalu3a u
OOBSCHEHHUS SIBICHHM OKpYKAlOLIEro MUpa M MNPOUCXOJAUIMX B HEM H3MEHEHHUI,
yMEHHE JenaTb OOOCHOBAHHBIE 3aKJIIOUYEHHs Ha OCHOBE Hay4yHbIX (akTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OHOJOTHYECKHE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSX;

OCO3HAHHWE IIEHHOCTH HAy4YHOM JESTENbHOCTH, TOTOBHOCTh OCYUIECTBIISThH
IIPOEKTHYIO M MCCIIETOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUWA MO OHOJOTHUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOSHHUs ydeOHOTro mnpenmera «buomorusn
BKJIFOYAIOT: 3HAYUMBbIE i1  (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYyYaIOIIUXCS

20



MEXIUCITUIUTMHAPHBIE (MEKIIPEAMETHBIE) OOIIEHAYYHbIE TOHSATHS, OTPa)KaoIINe
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CchoenuPuKy METOAOB IO3HAHUSA,
UCITOJIb3yeMBbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBICHHE, IPOIIECC,
CHUCTEMa, HAay4YHbIH (DaKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJICIOBaHKE, HAOJIOICHNEe, U3MEPECHHE, SKCIICPUMEHT U JPYTHX), YHUBEPCAIbHBIC
y4ueOHble  JeiCTBUSA  (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTHUBHEIC),
oOecrieunBaromme GopMupoBaHUE (PYHKIIMOHATBEHON TPAaMOTHOCTH M COIMAIBHOMN
KOMIETEHIIMM  OOYyYaromMXcsi, CIOCOOHOCTh  OOYYaloOIIMXCS  MCIOJB30BaTh
OCBOCHHBIC MCKIUCIHUILIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M yHUBEPCAIbHBIC
y4eOHBIC ICHCTBHUS B TTO3HABATEIILHON M COLMAIILHOM MPaKTHKE.

MertanpenMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKATh:

OBaageHne YHHBeEpPCAJIbHBIMH y4eOHBIMHA NMO3HABATEJILHBIMH
NeCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITCIILHO dbopmynupoBath U aKTyaJM3upPOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TMPH OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIUICHHS
(aHanm3a, cMHTE3a, CpaBHEHMS, Kiaccu(UKaIuu, 0000IIEeHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TOHATHHA (BBIICTATh WX XapaKTepHbIC TMPHU3HAKH, yCTaHABIMBATH
CBSI3H C APYTUMU TOHSATHSIMH);

OTpENEeNATh IIENH JEeATeIbHOCTH, 3aJaBas IapaMeTpbl W KPHUTCPUU HUX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSATHUS I OOBICHEHUS (aKTOB M SBJICHUIN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKHUE pacCyXaceHus (MHIYKTUBHBIC, JEAyKTUBHBIC, 10
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHMS B PacCMaTpHUBAEMBIX
SIBJICHHUSX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKIIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIBHBIC CPEACTBA IS MPEICTABICHUS CYIICCTBEHHBIX
CBA3¢ii W OTHONICHWH B M3yYaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TakKKe
MPOTUBOPEYHMM PA3HOTO pOJAA, BBIABICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
HMCTOYHHMKAX;

pa3pabaThiBaTh IUIAH PEIHICHHUS NPOOJEMbl C y4E€TOM aHajdn3a WMEIOIIMXCS
MaTepHaIbHBIX ¥ HEMATEPHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH padOTy B YCIOBUSIX PEaJbHOTO, BUPTYAIBLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE IeHCTBHS:
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BJIAJI€Th HaBBbIKAMHU Y4EOHO-UCCIIENOBATENHCKOW M MPOEKTHOW IEsSATEIBHOCTH,
HaBbIKAMHU  pa3pelieHus  MpoOieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TOMCKY METOJIOB PEIICHHs MPAKTHYCCKUX 3a/ad, MPUMEHEHHIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCITI0JIb30BATh PA3IMUHbIC BUABI ACSITEIBHOCTU MO MOJTYYEHUIO HOBOTO 3HAHUA,
€r0 UHTEPIPETAINH, TIPEOOPA30BAHUIO I IPUMEHEHHUIO B YUEOHBIX CUTYAIUAX, B TOM
YHUCJIC PU CO3JaHUH YUECOHBIX M COIUATBHBIX MTPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUI MBINUICHHS, BIIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh U (GOPMYJIMpPOBATh COOCTBEHHbIE 3aJaud B 00pa3oBaTeNbHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH TIPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HAXOAUTh apTyYMEHTHI JIJISl I0KAa3aTeIbCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATh MOJYYCHHBIC B X0OJI€ PEIICHUS 3a1a4d Pe3yJIbTaThl, KpUTHUYECKU
OIICHUBATh X IOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISTh 1E€JICHANIPABICHHBIA IMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHWA B TO3HABATEIBHYIO W MPAKTUYECKYIO O0OIacTH
KHU3HECATSIbHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJIEH, TMpeJiaratb OPUTHHAIBHBIC TOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIMTYyCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX MCTOYHUKAX MHPOPMALMH (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW  JIUTEpaType, OWOJOTHYECKUX  CIIOBapsX U
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HTEpHETE), aHaIM3UpOBaThH
uH(OPMAITUIO PA3IMYHBIX BUIOB U (hOPM NPE/ICTABIICHUS, KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3alPOChl W MPUMEHATH PA3IMYHBIC METOJBI TPH TIOMCKE U
otOope Ouonornyeckor wHOpMAIK, HEOOXOMUMOW I BBHITOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT  HWCIIONB30BAaHUS WHOOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIIECHCTBOBATh KYJIbTYPYy AKTHBHOTO HCITOIB30BAHUS Pa3THMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANIbBHYIO  (opMy  mpeacTaBICHUS
ounonornyeckoi nHpopmaruu (cxembl, Tpa@uKu, TUArpaMMbl, TAOJIHIIBI, PUCYHKH U

JPYTOE);
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UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBe CpeACTBAa IMpu paboTe ¢
Owonornyeckor  wHGOpMAIME: TPUMEHSITh XUMHUYECKHe, (Qu3ndeckue u
MaTeMaTUYeCKHe 3HAaKU W CHUMBOJBI, (GopMysbl, abOpeBHAaTypy, HOMEHKJIATYpY,
UCITI0JIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3aIIUTHI HH(OpMAIU, HTHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) obmennme:

OCYUIECTBJISITh KOMMYHHUKAIIUU BO BCEX cpepax >KU3HU, aKTUBHO Y4aCTBOBATH B
JUanore Wik AUCKYCCHU IO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3BIBATh CYXKJICHHS OTHOCHUTEIHLHO BBITIOJIHCHHS TIPEIiaracMou
3a/layd, yYYUTHIBATh HHTEPECHl W COTJIACOBAHHOCTH TO3WIMHN APYTHMX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpElCTBa OOIEHUs, TMOHUMATh 3HAUYCHUE
COILIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYyallUul, YMETh
CMSATYATHh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMH OOICHUS W B3aUMOJCHCTBHUS, MOHUMATh
HaMEpEHUs JIPYTUX JIIOJICH, TPOSIBISITh YBAKUTEIHLHOE OTHOIIIEHHUE K COOECETHUKY U
B KOPPEKTHOU PopMe HhopMyIMpoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO W3JaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIh30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHUMAaTh M HCIOJB30BaTh NMPEUMYIECTBA KOMAHIHOW WU WHIMBUIYATbHON
paboThl MpU perieHuH OHOJOTUYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBEIOMPATh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH ¢ Yy4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUIEKTHBRA,;

OpUHUMATh  IIEIM  COBMECTHOW  JICSTEIBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JEUCTBUSA MO €€ JIOCTUKEHUIO: COCTaBJISATh IUIaH JCHUCTBUH,
pacmpeieNiaTh poNM ¢ Y4YETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJOTO0 YYaCTHHUKAa KOMAaHJIbI B OOITUIt
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIE IPOCKTHI, OIICHWBATh HACH C TIO3WUIMA HOBU3HBI,
OPUTHHATBHOCTH, IPAKTHICCKON 3HAYNMOCTH,

OCYIICCTBJIATh TO3UTHUBHOE CTPATETHMUECKOE TIOBEACHHUE B  Pa3IUYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopranu3anms:
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UCI0JIb30BaTh OUOJIOTUYECKHE 3HAHUA JJIS BBISBJIICHUS NIPOOJIEM U UX PEILICHUs
B KU3HCHHBIX M YUYCOHBIX CUTYAIIHSIX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHWI II€JIEBbIE U CMBICIOBbBIE
YCTaHOBKM B CBOMX JECHUCTBHUSAX M IOCTYIIKax IO OTHOILICHHIO K KUBOW NIPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh ITO3HABATEIIBHYIO JEATEIIBHOCTh, BBIABISITH
poOJIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJayMl B 0Opa30BaTEIHHOU
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENbHO COCTaBIIATH IUIAH PEIICHUS MPOOJIEMbl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYalLlMsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTECHHI;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBIECHUIO IIUPOKON IPYAULUHU B pa3HBIX
0o0JacTsAX 3HAHUU, MOCTOSHHO MOBBINIATH CBOM OOpa3oBaTENbHBIM M KYJBTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTHb KOPPEKTHBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJ€Th HABBIKAMU TMO3HABATEIBHON peeKCHH KaK OCO3HAHMS COBEPLIAEMBIX
JEUCTBUM W  MBICIUTEIBHBIX IIPOLECCOB, HMX PE3yJbTaTOB U OCHOBAHUM,
UCIIOJIb30BaTh MNpPUEMBI pediieKCUM [UIsl OLEHKH CHUTyallMd, BbIOOpa BEPHOIO
penieHus;

YMETh OLIEHMBAaThb PUCKM M CBOEBPEMEHHO IIPUHUMATh PELUICHUS IO HX
CHIKEHHIO;

NpUHMMAaTh MOTHBbI W apryMEHTbl JpPYIMX IIpU aHaJIU3€ pPe3yIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpUHUMAaTh MOTHBBI W apryMEHTbl JpPYrMX T[IpU aHaIU3€ pPe3yiIbTaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO 1o Ouonormm Ha
0a30BOM ypOBHE BKJIIOYAIOT crernududecKkue g ydeOHoro npeamera «buomornspy
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Hay4yHbl€ 3HaHMsI, YMEHHUS U CHOCOObI JAEWCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3OBaHUI0 3HAHUHN, BHUIBI JEATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHWA B PA3JMYHBIX YYE€OHBIX CHUTYalMsIX, a TAaKKE€ B PpEaJbHBIX
KU3HEHHBIX CHUTyalUsiX, CBSA3aHHBIX C Ouoziorue. B mporpamme mnpenMerHbie
Pe3yNbTaThl IPEAICTABIEHBI IO rOJIaM O0yUYEHUSI.

[IpenmeTHble pe3yabpTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECT€ U POJM OUOJIOTUM B CHUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (OPMHPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYUHOU
KapTHUHBl MHpa U HAYYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUICKUX U 3apyOE’KHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa
JUISL PELICHUS KU3HEHHBIX 3a1a4;

YMEHHE PaCKpbIBaTh COJIEpPKaHUE OHOJOTUYECKUX TEPMUHOB U IOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTa00n3M (0OMEH BEUIECTB U MPEBPALCHUE SHEPTUN),
romMeoctas  (caMmoperyisilusi), YpOBHEBas  OpraHM3alUsl  JKMBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JaraTb OHOJOTMYECKHE TEOpuHM (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJIbHasl JoTMa MOJIEKYJISIpHOM Onosiorun), 3akoHsl (I'. Mengens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 IEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuioBa), onpeaensiTe rpaHUIbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIaJEeTh METOJIaMU HAy4YHOI'O MO3HaHWS B OMOJIOTHMU: HAOIIOJEHUE U
ONMCAHUE JKMBBIX CHUCTEM, IPOLECCOB W SABJICHWM, OpraHu3alus M IPOBEICHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIABMKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBHCHUMOCTU
MEXIY HCCIEAyEeMbIMH BEIMYUHAMH, OOBSICHEHUE [MOJYUYEHHBIX pEe3yiIbTaToB,
VCIIOJIb30BaHHBIX HAYYHBIX MOHATUMN, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJIBI HA
OCHOBAHUH IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC INPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
npoleccoB: OOMEHa BEUIECTB M MPEBpAICHHUs SHEPTHMH B KJIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS,  PAa3MHOXKECHUSA, WHAUBUIYAJIbHOTO  Pa3BUTHUS  OpPraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATh IOJIYYEHHbIE 3HAaHUA [JIs1 OOBSICHEHHS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUMW, JUISL IPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C LEeIpl0 obecrieyeHus OE30MacHOCTH CBOETO 370POBbS U 3JI0POBbS
OKpY>KaIoIIUX JItOJIeH, COOJIIO/IEHNsI HOPM TPaMOTHOTO MOBEICHUS B OKpY>Karolen
OPUPOJIHOM cpene, NOHMMAaHHWE HEOOXOAUMOCTH HCHOJIb30BAaHUS JIOCTHXKEHUHN
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COBPEMEHHOMU ounonoruu U OMOTEXHOJIOTHUI LTSI PalMOHAIIBHOTO
MPUPOJIONIOIB30BAHUS;

YMEHHUE PeIIaTh dJIeMEHTAPHBIC TEHETUICCKUE 3a/1a4l Ha MOHO- U TUTHOPUTHOE
CKpElIMBaHUE, CLEIJICHHOE HACJeI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JUIsl PEICKa3aHusl HACIeI0BaHUSI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHBIE U MPaKTUYECKHEe pPaldOThI, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHYECKH OIICHWBAaTh ¥ HHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOLIYIO0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX HMCTOYHHUKOB (CpelcTBa MaccoBOM MHGOpPMAIMK, HAYYHO-TIOMYJISIPHbBIC
MaTepHuaybl), STUYECKUE aCIEKThl COBPEMEHHBIX WCCIICIOBAaHWA B OHOJIOTHH,
MeJUIHE, OMOTEXHOIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEeHN s, 00001as
OHOJOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO KCIIOIH30BaATh
MOHSATUIHBIN anmapaTt OHOJOTHH.

[IpenMeTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mnpenMera «buomnorus» 6 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWM O MECTE W POJU OMOJOTUU B CHCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJEC POCCUUCKUX U 3apyOEkKHBIX
Y4YEHBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATLHON TPaMOTHOCTH 4YeJIOBEKa
JUISL pEIICHUS )KU3HEHHBIX 3a]1a4;

yMEHUE PaCKpBIBATh COJCP)KaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSTHM: BHI,
MOMyJISAsA, TEeHO(GOH, DBOJIOLUSA, JBIKYIIHME CHIbl ((aKTOpPhI) SBOJIOLNH,
MPUCIIOCOOJIEHHOCTh OpPraHM3MOB, BHUAO000pa30BaHUE, 3KOJIOTHMYECKHE (HAaKTOPBI,
HKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEYIIEHTHI, 1IETIH MUTaHUS, IKOJOTHIECKas
nipaMuia, OuoreoreHos, onocdepa;

yMEHHUE u3j1arath Ouosjgorudeckue Teopuu (dBosormonHas teopus Y. Jlapeuna,
CUHTETUYECKAsi TEOpHUsl SBOJIIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. bapa, uepeioBanus riiaBHbIX HaNpaBJICHUN U ITyTen 3Botonuu A. H.
CesepuoBa, yuenust o Ouochepe B. . Bepnanckoro), ompenenstb rpaHUIbl HX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHUE BIaJeTh METOJaMU HAyYHOTO TMO3HAHUS B OWOJIOTHH: HAOIIOICHHUE U
OMHMCAHUE J>KUBBIX CHCTEM, MPOIECCOB M SBIICHHWM, OpraHu3alus W TPOBEICHUE
OMOJIOTMYECKOTO KCIIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXJy HCCIEeIyeMbIMU BEIUYMHAMU, OOBIACHEHUE TOJYYCHHBIX pE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJIBI HA
OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACNATh CYIIECTBEHHbIE NPHU3HAKK CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJSLUMNA, NPOJAYLEHTOB, KOHCYMEHTOB, pEIYyICHTOB,
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OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MpPOIECCOB:  HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHI000pa30BaHUS, MPUCIOCOOICHHOCTU
OpPraHHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB HAa OPTraHU3MBI, IIEPEHOCA BEILIECTB
Y TIOTOKA HEPTUH B DKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHHI B DKOCUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Orochepe;

yMEHUE TPUMEHSATH IOJIYYEHHBIC 3HAHUA MJIs1 OOBSICHCHHS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUIA NPHUHATHA NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HU C LEeTpl0 obOecreueHus OE30MacHOCTH CBOETO 370POBbS U 3I0POBbS
OKPYXKAIOIIKX JIIO/IeH, COOJIIOICHUSI HOPM TPAMOTHOTO TOBEICHUSI B OKpYXKaroleh
NPUPOIAHON cpelie, MOHMMaHHE HEOOXOJUMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PalliOHAILHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE peliaTh AJIEMEHTapHbIE OMOJOTHYECKHE 3aJaud, COCTABIATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMAaX (1IeMH MUTaHUS);

YMEHHUE BBINOJHATh JAa0OpAaTOPHBIE U MPaKTHUYECKUE paboThl, CcOOJ0IATh
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000pPYA0BAHHUEM;

yMEHHE KPUTHYECKH OIICHWBAaTh ¥  HHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO  COACpKaHMs, BKIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUA U3
pPa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM MHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHabl), paccMaTpuBath rJ100aJIbHbIe HKOJIOTHYECKHE poOJIeMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIC NMTMCbMEHHBIE M YCTHBIE COOOIIEHH s, 00001as
OMoNIOrHUecKyI0 HH(GOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIB30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [IOK
b 2 .
HONOTHA Kak fayka 0 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
XK 1
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubnuorexa [IOK
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
XK 6 0 1
VSHEACHTEIRHOCTD [ICTRI https://m.eds00.ru/7f41c292
PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubmmnorexka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 0 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnunorexa LIOK
3 0 0
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
bubnunorexa LIOK
P 1 0 0
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 5
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKOHHAL OHONOTHA o 0 L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0 05 bubnnoreka [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 5 0 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4
Coo0111ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fA16c7A
bu6nunorexa LIOK
P 2 1
> CICPBIOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5
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