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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 1O OHOJOTHH TEOPETUYECKYI0 OCHOBY IS
onpeeeH s MOAX0A0B K (OpMHUPOBAHUIO cojiepKaHusl yueOHoro npeamera «buonorus»
coctaBuny: KoHuentyanbHble mnonokenus OI'OC COO o B3auMooOyCIOBICHHOCTH
neneu, coiuepkaHusi, pe3yibTaToOB OOy4YeHUS M TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB, TIOJIOXKEHUSI 00 OOmuX 1eIsiX U MPUHIUIAX, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHME€ CHCTEMBI CpeaHero oomero oOpasoBaHus B Poccuiickoit
denepanuu, a TakXke MOJOXKEHUsI O crnenuduke Ouonoruu, e€ 3HAYCHUH B MO3HAHUU
KUBOM MPHUPOABI U OOECICUYCHUHU CYIECTBOBAHHUS dYeIoBedeckoro oodmiectBa. CorjgacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OTPECIICHBl OCHOBHBIC (DYHKITUM TIPOTPAMMBI 110 OMOJIOTUH U
e€ CTpYKTypa.

[Iporpamma mo Ouosioruu Aa€T MOpeAcTaBiIeHUWE O IMeNsX, o0 oOIiel crpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHs OOYYAIOMIMXCS CPEACTBAMU YYEOHOTrO MpeameTa
«buonorusy, ompeaenseT o00s3aTENbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacmpeziesieHre 1o pasfielaM M TeMaM, PEKOMEHIyeMYIO MOCIeI0BaTeIbHOCTh U3yUeHUS
y4eOHOTro mMaTepuaiia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YUYaIOIINXCS.

B mporpamme mo OMONOTHMH TaKKe YYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAmpeJAMETHHIM H  TPEIMETHBIM  pe3yibTartaM  OOy4eHHs B
(hopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON JIESITEIHLHOCTH/YUEOHBIX
JEHUCTBUN 00YJArOIIUXCS IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B mporpamme mno Owomorum (10-11 kimaccel, 0a30BbIi YpPOBEHb) pealM30BaH
MPUHIUIT  TIPEEMCTBEHHOCTH B HW3Y4YeHWHM OWOJIOTHH, Oylarojaps 4dYeMmMy B HeH
MIPOCMATPUBACTCS] HANIPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (POPMHUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  IEHHOCTHBIX  OpPHUEHTALMA  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUH O 3JI0POBOM O0pa3e >KW3HU U OEpeKHBIM

OTHOLIEHUEM K OKpyXkaromeid npupoaHoi cpene. Iloatomy Hapsay ¢ uU3ydeHUEM



001IeOMOIOTUYECKUX TEOPH, a TAaK)Ke 3HAHUW O CTPOCHHUH JKUBBIX CHCTEM Pa3HOTO paHTa
W CYIIHOCTH OCHOBHBIX IMPOTEKAIOIHNX B HUX IMPOIECCOB B MPOrpaMMe IO OHOJOTUU
yJIeIEHO BHUMAHHUE HCIIOJIb30BAHUIO TOJYUYECHHBIX 3HAHUW B TMOBCEIHEBHOW >KWU3HM IS
pelieHus TMPUKIAAHBIX 3aJad, B TOM 4YHUCJIE: NPOPUIAKTUKKA HACIEICTBEHHBIX
3a007€BaHUN YEJOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
AKOJIOTUYECKHU 1IETIECO00Pa3HOT0 MOBEACHUS B OKPY KaIOIIEed MPUPOIHON cpefie, aHanu3a
BIIUSIHUSL XO3SMCTBEHHOM JESATEIbHOCTH YEJOBEKA HAa COCTOSHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX DJKOCHCTEM. YCHUJIEHHE BHHUMAHHMS K TPUKIAJHON HaAMpaBICHHOCTU
y4ueOHOoro npeamera «brosorus» npoIMKTOBAaHO HEOOXOIMMOCTbIO 00eCTICYEHHUS YCIOBUI
JUISL PEIIEHUs OJHOM W3 aKTyaJbHBIX 3aJlad IIKOJBHOTO0 OMOJOTHYECKOTO 0O0pa3oBaHWS,
KOTOpast mpejanoaraet GopMupoBaHue y 0Oy4arOIINXCs CIIOCOOHOCTH aJIallTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpeiHEro 0011ero 00pa3oBaHus 3aHUMAET BakHOe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIONIMXCS TPEICTABICHUNA O HAYyYHOW KapTUHE
MHpa, pacIIUpseT U 0000IaeT 3HAHUS O KUBOU MpHUPOJE, €€ OTIMUUTEIBHBIX MTPU3HAKAX
— YPOBHEBOW OpraHU3alliy U 3BOJIFOLUAU, CO3AAET YCIOBUS JJIS: IO3HAHUS 3aKOHOB KUBOW
npupobl, (GopMupoBaHus (YHKIIMOHAIHHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO U
6e3omacHOro 00pasza >KHU3HHM, SKOJOTUYECKOTO MBINIJICHUS, [IEHHOCTHOTO OTHOIICHHUS K
YKABOU IIPUPOJE U YETIOBEKY.

Bosnbiioe 3HaueHue OWOJIOTHST MMEET TaKXKe ISl PEIICHUs BOCIUTATENIBHBIX H
Pa3BUBAIOIIMX 33/lad CPEIHET0 OOIIero oOpa3oBaHUSs, COIHMAIU3AIUN OOYJarOITHUXCS.
N3yuenune Ouonoruu oOecrneunBaeT YCIOBUS sl (DOPMUPOBAHMS WHTEIICKTYaJIbHBIX,
KOMMYHUKAIITMOHHBIX W WH(OPMAIMOHHBIX  HABBIKOB, 3CTETHUYCCKOW  KYJIBTYPHI,
CIIOCOOCTBYET MHTETpAIlMi OWOJIOTHYECKUX 3HAHWN C TPEACTABICHUSIMH W3 JIPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU U reorpaduu. HazBaHHbBIE MOJOXKEHUS
0 MpeHA3HaYeHNN y4eOHOTO TIpeaMeTa « bBHomorusy cocTaBmIM OCHOBY /IS ONIPENeTICHUS
MOAXOJ0OB K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COJEpPXKAHUS, MPEJICTABICHHOTO B

nporpamMme no OUOJIOTHH.



Ot6op comepxanust ywyeObHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH € MO3MUIMI KyJIbTypOCOOOPA3HOIO IMOAXOAA, B COOTBETCTBUHU C KOTOPBIM
oOyuaronuecs: J0HKHbI OCBOUTh 3HAHUS M YMEHUS, 3HAYUMBIE JUIsl OPMUPOBAHUS 00LIEH
KYJBTYPBI, ONPEIEIIONINE aIEKBATHOE MTOBEICHHUE YEJIOBEKA B OKPYKAIOLIEW TPUPOTHON
cpelne, BOCTpEOOBAHHBIE B MIOBCEJHEBHOM JKU3HU U MPaKTUYECKOU JieaTenbHocTU. Ocoboe
MECTO B JTOM CHCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI COJEP)KAaHUSA, KOTOPBIE CIIyXKaT
OCHOBOW 1711 (hOpMHUPOBAHMS TIPEACTABICHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHE MUpPA U LEHHOCTHBIX OPHUEHTALUAX JUYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHUsl.

CTpyKTypHUpOBaHUE COJEpKaHMS y4eOHOro Marepuana B Imporpamme 1no OHOJoruu
OCYIIECTBJIEHO € Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUH 00 OTIMYUTENbHBIX
OCOOEHHOCTSIX KUBOM NPHUPOJABI, O €€ YPOBHEBOM OpraHu3alid W 3BOJIOIUU. B
COOTBETCTBUM C 3TUM B CTPYKType YydeOHoro mnpeamera «buonorus» BblIeleHb
CIEAYIOIIME COoAepKaTenbHble JuHUU: «buonorusa kak Hayka. MeToasl Hay4HOIO
no3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak OuoOruveckas
cucrema», «CucremMa U MHOrooOpa3ue OpPraHMYECKOro Mupa», «IBOJIOLHUSA KUBOU
MIPUPOIABD», « IKOCUCTEMBI U PUCYILE UM 3aKOHOMEPHOCTH.

[enb u3yuyenus yuebHoro npeamera «buonorus» Ha 6a30BoM ypoBHE — OBJIaJICHUE
00y4aroLMMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluy KUBBIX CUCTEM
pPa3HOTO paHra M NPHOOpPETeHHE YMEHUM HCIMOIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX
JCHCTBUI B OTHOIIEHUU OOBEKTOB KUBOW MPUPOIBI U PEIICHUS Pa3IMUHBIX KUZHEHHBIX
npo0Jem.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelIeHuEM CIECAYIONINX 3a/1a4:

OCBOCHHME O0YYaIOIIUMHCS CUCTEMblI 3HAHUI O OMOJIOTMYECKHX TEOPUSX, YUCHUSX,
3aKOHAxX, 3aKOHOMEPHOCTSAX, THUIOTE3ax, IPaBWIAX, CIYKAlUX OCHOBOW  JUIA
dbopMupoBaHUS TPEICTABICHUNH O €CTECTBEHHO-HAyYHOM KapTHHE MHUPA, O METOAax

HAay4YHOI'0 no3HaHus, CTPOCHUH, MHOI‘OO6paSI/II/I 1 0COOCHHOCTSX JKMBBIX CHUCTEM Pa3HOro



YPOBHSI OPTaHM3AIMH, BBINAIONIUXCS OTKPBHITUSAX W COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJIOTHY;

dbopMupoBaHMe y OOYyYalOlUMXCS MO3HABAaTEIbHBIX, HMHTEIJICKTYalbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B IMpoliecce aHalau3a JAHHBIX O MyTSIX Pa3BUTHS B OHOJIOTHUU
HAy4YHBIX B3IJISA0B, MAEH M TOJXOJIOB K H3YYEHHUIO JKHUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Yy OOydJaromuxcsi o0mel KyJabTyphl, (HYHKIIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIET0 MUPA KUBOU MTPUPO/IBI
Ha OCHOBAHWY 3HAHUU U OTBITA, TIOJYYCHHBIX MMPU N3YUCHUU OMOJIOTHH;

dopmupoBaHne y  OOy4alomMXCsi  yMEHMA  WUTIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B  MPAKTHUUECKOW JCSATENBHOCTH  YENOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA,

BOCITUTaHUE YOESXKIEHHOCTH B BO3MOXXHOCTH MO3HAHUS YETIOBEKOM >KUBOW MPUPO/IBI,
HE0OX0AMMOCTU OEpeKHOTO OTHOIICHUS K HeW, COONIIONCHHS ATUYECKUX HOPM TIpH
MPOBEJICHNUH OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HaHWE IIEHHOCTH OWOJOTWYECKUX 3HAHUWA IS  TIOBBIIMICHUS  YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 1)1 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IPUMCHECHUE TNPUOOPETEHHBIX 3HAHUW W YMEHUH B TIOBCEIHEBHOM KW3HHU JIJIs
OLICHKM IIOCJIEACTBUHA CBOEM JEATEIIBHOCTH IO OTHOLICHUIO K OKPYXKaroIlleHd Cpexe,
COOCTBEHHOMY 3/I0pPOBbI0, 00OCHOBAaHHE U COOJIIOICHHE Mep TPOPHIIaKTUKU 3a001€BaHUM.

B cucreme cpemnero obmiero oOpazoBanusi «buonorus», mzydaemas Ha 0a30BOM
YPOBHE, SBJISETCS 00s513aTEILHBIM YUSOHBIM TIPEIMETOM, BXOSIINM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyUHBIEC TPEAMETHIY.

st m3ydeHus: Omosormu Ha 0a30BOM YpOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoAUTCsl 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hexento), B 11 kimacce — 34 gaca (1
4yac B HEJETIO).

COLEPKXAHHUE YYEBHOI'O IPEIMETA

10 KITACC



Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
APYTUMU €CTECTBEHHBIMH HayKaMu, (uiocodueil, 3TUKOH, ICTETUKONH U mpaBoM. Poib
Oouonmorud B (HOPMHUPOBAHUM COBPEMEHHOW Hay4yHOW KapTuUHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroapl TIO3HAHUS JKMBOW MPHUPOILI (HAOIIOJEHUE, JKCIIEPUMEHT, OIHMCAHHE,
U3MepeHue, Kiaccuukanus, MoAeIMPOBaHUE, CTaTUCTHYECKasi 00paboTKa JIaHHBIX).

JemoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MPUPOIBD.

JlabopaTopHbie U MpaKTHYECKHE Pa0OThI:

[Ipaktuueckas padotaNe 1. «Mcmonp30BaHHE pa3IUYHBIX METOJOB MPU WU3YYCHUU
OMONOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cuctembl (OMOCUCTEMBI) KaK MIPEAMET U3ydeHus ouonoruu. OTaudue KUBbIX
CHUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM W HUX pazHoOOpa3ue. YPOBHM OpraHu3aluu OUOCUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MMOMYJISIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OOC(hEepHBI.

JdemoHcTpanuun:

Tabnuiel U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpPraHU3AIMHU KUBOU
MIPUPOIBI».

Oo6opynoBanue: mojens mosiekyisl JJHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHYECKHM  COCTaB  KIETKH. XUMHYECKHE DJIEMEHTBL:  MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMU BOABI I MUHEpAJIbHBIX BELIECTB B KieTKe. [loanepkanre 0CMOTHYECKOTO

Oananca.



benku. CoctaB u crpoeHue OenkoB. AMHMHOKUCIOTBI — MOHOMEPHI OEJKOB.
Hesamenumble W 3amMeHHMBIE AMHHOKHUCIOTBHI. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OCIKOBOM MoOJeKynbl (TEpBUYHAS, BTOPUYHAS, TPETUYHAs M UYETBEpTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue pyHKIuu 0EIKOB.

®epMmeHTHl — Ouosiorudeckue kartanuzatopbl. CTpoeHue GepMeHTa: aKTUBHBIN
eHTp, cyocrpartHas cneuuduunocts. Kodbepmentsl. Buramunbl. Otianunst GepMeHTOB OT
HEOPTaHUYECKHUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (IJIOKO3a, pubo3a M Je30Kcupu0o03a), Iucaxapuibl
(caxapo3a, 1JakTO3a) M MoJiMcaxapuasl (Kpaxmal, TJIMKOTeH, 11eJlTi0i03a). buonornyeckue
(yHKLIHH YTIIEBOJOB.

Jlunuasl: Tpurauuepuabl, dhochonunuabl, crepouabl. ['uapo@uibHO-ruapodhoOHbIE
cBoiicTBa. buonornueckue ¢pyHkuuu IunuoB. CpaBHEHUE YII€BOAOB, OCIKOB U JIMIHIOB
KAaK MCTOYHHUKOB 3HEPIUH.

Hyxkneunoseie xucnorsl: JJHK n PHK. Hyxneornasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuun JJHK. Crpoenue m pynknuun PHK. Buner PHK. ATO®:
CTpoeHHe U (QYHKIIHUH.

[utonorus — Hayka o kieTke. Kiietounas teopust — mpuMep B3aUMOJICUCTBUS HIIEU U
(GakTOB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUSI KIETKH.

Knerka kak memoctHas »xwuBas cuctema. OOIMe MpPU3HAKU KIETOK: 3aMKHYyTas
HapykHasg MemOpana, mosekynbl JIHK kak reHetuueckuil ammapaT, cUCTeMa CHHTE3a
Oenka.

Tunel KJIETOK: 3yKapuoTHYecKas W Mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHS
MpOKapuoTHYeCKOM KieTku. Kierounast crenka Oaktepuil. CTpoeHHE >YKapUOTHUECKON
kieTki. OCHOBHBIC OTJIMYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAsg CTEHKa, IJIMKOKAJINKC, HX
¢bynukun. [lnazmatuueckas memOpana, e€ cBoicTBa M (yHkuuu. llurtommasma u eé
opraHousibl. OqHOMeMOpaHHble opraHouasl kiaetku: I1IC, anmapat "ok, TU30COMBI.
[TonyaBTOHOMHBIE OPraHOMIBI KJIETKH: MHUTOXOHAPHH, IUlacTuabl. lIponcxoxneHue

MI/ITOXOHI[pI/Iﬁ n TIJ1aCTH. BI/II[BI IJ1aCcTHuA. HCMCM6paHHBIe OopraHoOuAbI  KJICTKH:
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puOOCOMBI, KJIETOYHBIA IEHTpP, EHTPUOJN, PECHUYKH, KTIYTUKH. DYyHKIIMA OPTaHOUIOB
KJIeTKU. BKarodyeHus.

SAnpo — perynsTopHblii 1HeHTp KieTku. CTpoeHue sapa: sjaepHas 000J0YKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llInelinen, P. Bupxos, /[xx. YoTcoH,
@. Kpuk, M. Yuikunce, P. ®panknns, K. M. bap.

Junarpammel:  «PacripeniesieHne XHUMUYECKUX JJIEMEHTOB B HEXHUBOU MPUPOIELH,
«Pacrnpenenenne XuMHYECKUX JJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u  cxembl: «llepuogudeckass TabiUIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHrne MOJEKyJbl BOnb», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmentayn, «Hykneunonbie kuciotel. JIHK», «Ctpoenue monexkyinbr ATDy,
«CTpoeHue HyKapuOTHYECKOW KIETKW», «CTpOCHHE >KUBOTHOM KIETKW», «CTpoeHue
pacTUTENbHOU KIETKN», «CTpOEHHE MPOKAPUOTUUECKOW KIETKN», «CTpoeHue spa
KJIETKU», « YTIEBOIBIY, «JIMIIUIBI».

OGopynoBaHue: CBETOBOM  MHUKPOCKON, OO0OpyJOBaHUE JUIsi  MPOBEACHUS
HaOIIOCHUH, U3MEPEHUH, HKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX
1 OaKTepUaTbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnast pabora Ne 1. «/3ydyeHne KaTaIUTUYECKON aKTUBHOCTH (HDEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTajaasbl)y.

JlaboparopHas pabora Ne 2. «M3yueHune CTpOEHUs KJIETOK PACTCHHH, )KUBOTHBIX U
OaxkTepuil moJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENiapaTax U UX OMUCAHUEY.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMmisanms (TJIaCTHYECKUH OOMEH) U
TUCCUMUJIISIUS  (PHEPTeTUYECKH OOMEH) — JIB€ CTOPOHBI €IWHOTO MpoIecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHUsI BEIIECTB M SHEPrUM B TMOHUMAaHUU

meTadom3ma.



Tuner oOMeHa BemecTB: aBTOTpOGHBIN U TeTepoTpodHbd. Ponb ¢epmeHTOB B
0OMEHE BEILECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®ortocunte3. CBeroBass U TeMHOBas (a3bl (orocuHTe3a. Peakuuu QorocuHTe3a.
OddextuBHOCTh (poTOCHMHTE3a. 3HaUeHNE (HOTOCHHTE3a IS JKM3HW Ha 3emie. BiusHue
yCIIOBUM Cpellbl Ha (POTOCHHTE3 W CIOCOOBI TMOBBIIICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUM.

XeMocuHTEe3. XEeMOCUHTE3Upyole OakTepuu.3HAUYEHUE XEMOCHHTE3a I >KU3HU
Ha 3emiIe.

DOHepreTuueckuii 0oOMEH B KIeTke. PaciieruieHue BeEIIeCTB, BBIJCICHUE U
AKKyMYJMpPOBAaHHE BSHEPIMM B KIETKE. OTallbl 3HEpPreThueckoro obtmeHa.lmmkomus.
bpoxenne wu ero Bunsl.KucmopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunupoBanue. IPHEeKTUBHOCTb IHEPTETUYECKOTO OOMEHA.

Peakiuu matpuunoro cunHte3a. ['enernueckass undopmanusa u JJHK. Peanuzanus
reHeTHYeCKON nHpopMalnu B kKiieTke. [ eHeTndueckuii Ko u ero cBorcTBa. TpaHCKPUIIIIUS
— marpuunblii cuHTe3 PHK. Tpancmsaius — OuocuHTe3 Oenka. ODTambl TPaHCISALUU.
KomupoBanue amuHokucior. Posib pubocom B OnocunHTe3e Oernka.

Heknerounsie ¢gopmbl xu3Hu — Bupycbl. Hcropust oTkpeitus BupycoB (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M >KM3HEHHOTO IHMKJIA BUPYCcOB. bakrepuodarm.
bone3snn pacTteHuid, JKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbIE BHUpycaMHu. Bupyc
uMmyHoaepuiuta yenoBeka (BIY) — Bo3oynurens CIIM/a. O6patHas TpaHCKpUIILIKS,
peBepTaza u unterpasa.llpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konpuos, /1. M. Banosckuii, K. A. Tumups3zes.

Tabmumer m  cxembl: «Tumbl nuTaHus», «Metabomu3m», «MHUTOXOHAPHS,
«JHepreTuyeckuit  obmen», «Ximopomiacty, «®DotocuHTe3d», «Crtpoenue JIHK»,
«Ctpoenue u (QyHKIIMOHMpOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTHYeCKHid KOy,
«Bupycs», «baktepuodarn», «Crtpoenue u xu3HeHHbIH 1uka Bupyca CIIN]a,

6aktepuodaray, «Permmukarus [JJHK».



ObopynoBanue: moaenu-anumkammu — «Yasoenue JHK wu  tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii nuKI, WK KU3HEHHBIA TUKI KIeTku. MaTepdasza u mutos. [Ipoueccsr,
nporekatone B uHTepdasze. Permukanms — peaknus marpuyHoro cunre3a JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HabOp — KapuOTHIl. JIMIUIOWIHBIA M TaruIOWTHBIN
XpOMOCOMHBIE HAOOphl. Xpomartuibl. LlUTONOrMYecKkne OCHOBBI PpPa3sMHOXKEHHS U
WHJIUBUAYAJIBHOTO PA3BUTHSI OPTaHU3MOB.

JHenenue knetkn — muTo3. Crtagun mutosa. IIponeccel, Mpoucxoadmue Ha pasHbIX
CTagusIX MHUTO3a. BHOIOrnuecKkuii CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecnosioe M mnojoBoe. Buabl Oecrnosoro
Pa3sMHOXEHUS:  JICJICHUE  HAJABOE, IIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
CHOpooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE  KIOHMpPOBaHHE
OpPraHU3MOB, €r0 3HAYEHUE JUJIS CEJIEKIIUU.

[TonoBOE pazMHOKEHHUE, €T0 OTIIMYMS OT OECIIONOTO.

Meito3. Craguu meiiosa. llpoueccel, npoucxoasiine Ha ctaausx menosa. [lopenenue
XpoMoOcoM B meno3e. KpoccuHroep. buonornueckuii CMbIC M 3HAYEHHUE MEo3a.

['amerorenes — mpoiiecc 00pa30BaHUsSl MOJIOBBIX KIJIETOK Yy JKUBOTHBIX. llojoBble
JKeJe3bl: CEeMEHHUKM M UYHUKH. OOpa3oBaHUE U PA3BUTHUE MOJIOBBIX KIETOK — TamMeT
(cmepmaTo30u, SHILIEKIETKAa) — cliepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
ANLEKIIETOK U ciepmaTo3oua0B.Omnonorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuThe (OHTOreHE3). OMOpPHOHATIBLHOE pa3BUTHE (IMOpHUOTEHE3).
Drarbl YSMOPUOHATIFHOTO Pa3BUTHS y TTO3BOHOYHBIX JKMBOTHBIX: APOOJICHHUE, TaCTPYIISIINS,
opraHorenes. IlocTamMOpuoHanbHOE pa3BUTHE. THUIBI NOCTAMOPHUOHAIBHOIO Pa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). Brusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pasButue pacteHuid. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaiuu pa3BUTHUA.
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JemMoHCcTpanum:

Tabmuupr u  cxembl: «®Dopmbl  pa3MHOXKEHUST  OpraHuU3MOB»,  «JIBolHOE
OIUUIOJIOTBOPEHUE y LIBETKOBBIX PACTEHUI», «BerertaTMBHOE pPa3MHOKEHUE PACTCHUN»,
«/lenenue knetkn Oakrtepuit», «CTpoe€HUE MOJOBBIX KIETOK», «CTPOEHHUE XPOMOCOMBI»,
«Kinerounsiii nukmy, «Pemmukamua JIHK», «Mutosy, «Meio3y», «Ilpamoe u Henpsamoe
pa3BuTHE», «l'amMeToreHe3 y MICKONMUTAIOINX W 4YeJoBeKa», «OCHOBHBIE CTajauu
OHTOT'CHE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOTpenapaThbl «Cnepmarto3ouasl
MJICKOITUTAIOLIETOY, «SAUIIEKIIETKAa MIEKOMUTAIOIEr0», «KapuoknHe3 B KJIETKaxX KOpEIIKa
JyKa», MarHuTHas Mojeib-ammmkanusa «Jlenenne wietkn», moxaens JIHK, monens
MeTada3zHOM XPOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OThI:

JlaGoparopHnas padora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JIyKa Ha TOTOBBIX MUKpOMpenapaTaxy».

Jlaboparopnas pabotra Ne 4. «M3ydyeHue CTpPOECHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTUkd. Mctopusi pa3BUTHSL T'€HETHKHU. POJIb IUTOJIOTHH H
SMOPHOJIOTUN B CTAHOBJICHUM TCHETHKH. BKiIag poCCHMCKMX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHUKU. MeTOJbl TEHETHUKH (THOPUIOJIOTMYECKUM, ITMTOTCHETUUYECKUN,
MOJIEKYJISIpHO-TeHETHUeCKHil). (OCHOBHBIE TI'E€HETHYECKHME TOHATUS. [eHeTnueckas
CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaXx CKPEIIMBAHUM.

3aKOHOMEPHOCTHA HACJIEIOBaHUsI TMPU3HAKOB, YyCTaHOBJIEHHbIe . Mennaenem.
MoHoruOpuiHOe CKpeIIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHUIOB IEPBOTO MOKOJICHUS.
[IpaBuno noMuHUpOBaHMS. 3aKOH PACILICIUICHUS MPU3HAKOB. [ MIIOTE3a YHMCTOTHI TaMer.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JluruOpuaHoe CKpelmMBaHue. 3aKOH HE3aBUCHMOTO HACJEIOBAHMS TPU3HAKOB.

HI/ITOI‘eHeTI/I‘ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIMBAaHMUA. AHaJ'II/IBI/IPYIOIHCG
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cKpemuBanue. lcrnonp30BaHME AHAIM3HPYIOLIETO CKPEIIMBAHUSA JUISL  ONPENECICHHUS
TeHOTHUIa 0COOU.

CuermieHHoe HacnefoBaHue mpuszHakoB. Pabota T. Moprana mo ClemieHHOMY
HACJIEJOBaHNIO 'eHOB. HapyleHne cueruieHus reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUS HACIIECTBEHHOCTH. | e HETHUECKHE KapTHhl.

I'enetnka mnoma. XpOMOCOMHOE ONpPEACIICHHE T0JIa. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBanve npu3HAKoOB,
CLEIUIEHHBIX C IIOJIOM.

N3menunBOCTh. BUJIBI MI3MEHYMBOCTH: HEHACIEACTBEHHAs] U HACIEICTBEHHasA. Pomb
Cpelbl B HEHACJEACTBEHHOM W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(UKAIMOHHON
M3MEHUYMBOCTH. BapualuMoHHBIN psAl M BapualMoOHHas KpuBas. Hopma peakuuu npusHaka.
KonnyecTBeHHBIE W Ka4yeCTBEHHbIE NPU3HAKM HU WX HopMa peakuun. CBoMCTBa
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.

HacnenactBennas, WiM  TEHOTUINIMYECKas, W3MEHUMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meil03 M MOJOBOM Mpolecc — OCHOBA KOMOMHATUBHON HM3MEHUYMBOCTH.
MyrtanronHass u3MeHUHMBOCTh. Kraccudukamuss MyTaiuii: TeHHBIE, XPOMOCOMHBIE,
reHomMHble. Yacrota W nOpuuMHBl MyTanuid. MyrtareHHele  (akTophl.  3aKOH
TOMOJIOTHYECKHX PSAIOB B HACJIEACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOJIbl T€HETUKN YEJIOBEKA:
reHEAJIOTMYeCKUi, ONMM3HEIOBbIN, IUTOTCHETUUECKHUN, OMOXUMUYECKHM, MOJICKYJISPHO-
reHetTnyeckuii. COBpeMEHHOE ONPEAECICHUE T€HOTHUIIA: TTOJJHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAaHME, B TOM unciae ¢ nomompbro [I[[P-anamu3a. HacnencrBenubie
3a00JICBaHMSI  4YEJIOBEKAa: TE€HHBIE  OOJe3HH, OOJE3HM €  HACJICACTBEHHOM
MPEPaCOIOKEHHOCTbIO, XpPOMOCOMHbIe Oosie3Hn. CoMaThueckue U TEeHEPaTUBHBIC
myTaruu. CTBOJIOBbIE KIETKH. [IpwHIMIBI 370pOBOTO 00pa3a KWU3HH, JAHATHOCTHKH,
npoQUIaKTUKA W JICUEGHUS  TeHEeTHYeCKuX  Oone3Heil. Meauko-reHeTHuecKoe
KOHCYJIbTUPOBAaHHUE. 3HAYCHUE MEIMIIMHCKOW T'€HETUKH B NPENOTBPALICHUU U JICUCHUU

FeHETUYECKHUX 3a00JIEBaHNH YEI0BEKA.
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JleMmoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkon, H. B.
Tumodeen-Pecosckuii, H. M. BaBuiios.

Tabmumper 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHWE W €r0 IMTOT€HETHYecKas
OCHOBa», «3aKOH pAacCUICIUIEHUS M €ro IUTOTCHETHUYECKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «JlurubpuaHoe ckpeumBanue», «lluTonornueckue OCHOBBI AUTHUOPUIHOTO
CKpeluBaHus», «Menos», «B3auMoaencTBue ajulebHbIX TEHOBY, «[ eHeTnueckne KapTsl
pacCTEHHI1, )KUBOTHBIX U YEJIOBEKa», «I'€HEeTHKA 1012y, «3aKOHOMEPHOCTH HaCJeI0BaHUs,
CIEIJICHHOTO C ToJIoM», «KapHOoTUIlbl YeJoBeKa U KUBOTHBIX», « BUIbI NU3MEHUMBOCTIY,
«MonudukanmonHass uU3MEHUUBOCTHY», «HacnenoBanue pesyc-pakropa», «IeHeruka
rpymi KpoBu», « MyTallMOHHAsI ©3MEHYUBOCTBY.

ObopynoBanue: MOEJIU-aNTUTUKALIH «MoHorubpuagHoe CKpEIIUBaHUE,
«HenonHoe noMuHMpOBaHUEY, «JurnbpumHoe ckpemmBanuey, «llepexkpéct xpoMmocom,
MHUKpPOCKOII M MHUKpormpenapar «J/lpozodmna» (Hopma, MyTaruu (GOpMbI KPHUIBEB U
OKpacku Tena), repoapuil «I'opox moceBHON.

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Jlabopatopnass pabora Ne 5. «UM3yyeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTPEapaTax».

JlaGoparopuas pabora Ne 6. «3yyenne MoaudHUKAIIMOHHOW W3MEHUUBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO Psifia U BApUALlMOHHON KPUBON».

Jlabopatopnass pabora Ne 7. «AnHamu3 MyTanmuid y Apo30(uibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenekiys Kak HayKa U MPOLECC. 3apOKICHHUE CEJIEKIIMU U JOMECTHKALUA. YUYeHue
H. . BaBuioBa 0 meHTpax MPOUCXOXKICHUS M MHOTO00pa3usi KyJbTYPHBIX PACTCHHIA.
L{eHTpbl MPOUCXOKAEHUS TIOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CeJeKIMU. MaccoBbli W WHIUBHAYaIbHBIH OTOOPHI B

CEJEKIIMM pacTeHUH U KUBOTHbIX. OlleHKa 3KcTepbepa. bBIM3KOPOICTBEHHOE
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ckpenuBanue — UHOpuAWHT. Yncras nuHus. CKpelmmBaHWe YUCTHIX JmHHUHA. ['eTeposuc,
unu TtuOpunHas cuia. HepojacTBeHHoe cKpemmBaHue — ayropuauHr. OtaanéHHas
rubpuauzanus U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 W MOJyYeHHE MOJMIUIOUIOB.
JloCcTHKEHUS CENEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib TPOU3BOJACTBA. ['€HHAs MHXKEHEpHUs. JTanbl CO3AaHUs
pexkoMOunanTHOM JIHK 1 Tpancrennsix opranu3moB. Kierounas unxenepus. Kierounsie
KYJIBTYPBL. MukpoKIOHaIBHOE pa3sMHOXXEHUE PACTEHHU. KionnpoBanune
BBICOKOTIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB. OJKOJIOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4YecKr MOIM(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuiel u cxeMbl: KapTa «L{eHTpbl TPOUCXOKIECHUS U MHOTOOOpa3usl KyJIbTYypPHBIX
pactennit», «llopoabl HOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX PACTECHUI»,
«Otnanénnas rubpuauzamnus», «Padotel akagemuka M. ®@. MBanoBay, «llomurmmonausy,
«O0bekThl  OuoTexHosorum»,  «KiietouHble — KyJabTypel W KJIOHUPOBAHUEY,
«KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

OGopynoBaHue: MyJSIKU IUIOJOB W KOPHEIUIONOB JUKUX (POPM M KyJIbTYPHBIX
COpPTOB pactenuii, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHblie U NpaKTHYeCKHe padoThI:

Oxckypcusi«OCHOBHBIE METO/IbI M JJOCTHKEHHUS CEJICKIIUA PACTCHUHN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA YYacTOK, B

TEIJIMYHOE X035MCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoIIOLIMOHHASL OHOJIOTHS.
[IpeanochbUIKM BOBHUKHOBEHUS 3BOIOLUOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€
MeCTO B Ouosioruu. BinsiHuE 3BOJIIOLMOHHON TEOpUU HA PA3BUTUE OMOJOTUU U JAPYTUX

HayK.
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CBugnerensctBa 3BooNUU. [laieoHTOIOTHYECKHE: TOCIEN0BATEILHOCTD MOSBICHUS
BHUJIOB B TAJICOHTOJOTHYECKON JIETOMUCH, Tepexoanbie (opmbl. buoreorpadudeckue:
CXOJICTBO U pazinuue ¢hayH v QJop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA M  pa3auuus ASMOPHOHOB  pa3HbIX  BHJIOB
MIO3BOHOYHBIX. CpaBHUTETHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHaJIOTHUYHbIE,
pYIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:  CXOJCTBO
MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0O0JIMUECKUX MyTEeHl Y BCEX OPraHU3MOB.

OpomonuonHas Teopust Y. J[apBunHa. [Ipeanocbuiku BO3HUKHOBEHHS JAapBUHH3MA.
JIBIOKyIIME CHUJIBI HBOJIONMHM BUIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE MpHU
OrPaHUYEHHOCTU PECYPCOB, HEOMpEeAEIEHHAs U3MEHUYUBOCTh, 00pb0a 3a CyLIECTBOBAHHUE,
€CTeCTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonmynsauus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBvkymue cuibl (haKTOphl) HBOJIIOIUMU BUIOB B Mpupoae. MyTalMOHHbBIN TpoIiecc
M KOMOMHATHBHAs U3MEHUYMBOCTh. [lomymnsaironHsie BoJIHBI U Jiperd reHoB. M3omsuus u
MUTPALIHSL.

EcTtecTBeHHbII 0TOOp — HanpaBistomuUi GpakTop 3BoMOHUU. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOGneHHOCTh ~ OpPraHU3MOB  KakK  pe3yabTar  dBoioinuu.  [Ipumepsi
MIPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(dO3bl U UIUO-a AT TALIUH.

Bun u BumooOpazoBanue. Kputrepun Buma. OcHoBHBIE (HhOpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JIOTUYECKOE.

Maxkpo3BoJTroLHS. DopMbI DBOJIIOIUHU: dbunernueckas, JTUBEPTrEeHTHAS,
KOHBEpreHTHas1, mapasuiesbHas. HeoOpaTuMocTh SBOIONUN.

[IpoucxoxjieHre OT HECHEIUaTu3UpOBaHHBIX TMpenakoB. [Iporpeccupyromias
crienuaiu3anuvs. ATanTUBHAS padaliysl.

JeMmoHCcTpanum:

[Toptpetsr: K. JIunnuei, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap,

3. I'ekkenp, @. Mromep, A. H. Ceepuos.
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Tabmuupl 1 cxembl: «Pa3BUTHE OPraHWYecKOro Mupa Ha 3emiie», «3apoAbllIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBAHHE),
«EctectBennsblit 0TO0p», «MHOroo0Opa3sue copToB pacTteHui», «MHoroobpasue mopoj
KUBOTHBIX», «llomymsamun», «MyTanmuoHHAass  W3MEHYHMBOCTBY, «ApoMop(do3b»,
«Mnuoananramuuy, «OOmas aerenepanus», «JBuxyiue cuibl 3Bojonnn», «Kapra-
cxema wMmapmpyta nyremectBus Y. JlapBuna», «bopbba 3a CylllecTBOBaHHEY,
«IIpucnocobaeHHOCTH OpraHU3MOBY, «["eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

ObopynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpacku, Habop
IJIOZ0B U ceMsH, Koyuiekuusa «llpuMepsl 3alMTHBIX MPUCIOCOOJICHUH y KUBOTHBIXY,
Mozienb «OCHOBHBIE HAIIPaBJICHUS 3BOJIIOLUNY, 00BEMHAsE MojieNb «CTPOEHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas xkapta mMupa, KouieKusi «DopMbl COXPaAaHHOCTU HCKOMAEMBIX
KUBOTHBIX M pacTeHHi», Mojnens ammukanus «llepekpéct xpomocom», BIaKHBIC
npemapatel  «Pa3Butue  Hacekomoro», «Pa3BuTHe  NmATYHmIKKM»,  MHKpOIpemnapaT
«/Ipo3oduna» (HopMa, myTanuu (GOpMbI KPbUTLEB U OKPACKH TETIA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B IO MOPGHOIOTHUECKOMY KPUTEPHUIO».

Jlabopatopuast pabora Ne 2. «Omnucanue NpPUCTIOCOOJIEHHOCTH OpraHu3Ma u e€
OTHOCHUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble TPEACTAaBICHUS O 3apOKACHUM JKW3HM. HaydHble THUIOTE3bI
BO3HMKHOBEHUS KM3HM Ha 3emiie: a0uoreHe3 W MaHCTepMus. XHUMUYECKas SBOIOIHS.
AOGUOTEHHBI CHHTE3 OPraHMYECKHUX BEIECTB M3 HEOPraHMYECKHX. DKCHEPUMEHTATbHOE
MOJTBEP)KIICHUE XUMUYECKOHN 3BOIOIMU. HauanpHbIe Tanbl OMOJOTUIECKON IBOJIOIHH.
I'mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE
npoTokieTku. [lepBbie KiIeTku U ux 3BoMoNHs. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX

OpraHu3MoOB.
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Pa3Butne xu3Hum Ha 3emiue no 3paM u nepuonaMm. Karapxel. Apxelickas u
npoTepo3oiickas »pbl. [laneo3oiickas 3pa U €€ mepuoibl: KEMOPUNCKUM, OpJIOBUKCKUH,
CHIYPUMCKHUI, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

Kalino3olickas spa u €€ nepruoibl: MaJIEOr€HOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TEOJOTMYECKHUX MpoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOLIMU PACTUTENLHOTO U KUBOTHOTO MHpa. ApoMop(}o3bl y pacTeHUN U >KUBOTHBIX.
[TosiBneHue, paciBET ¥ BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

CucremMa OpraHm4yeckoro wmupa Kak OTpaxkeHue dBoronuu. OCHOBHbIE
CUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMSA YEJIOBEKA. AHTPOIIOJOrMS Kak Hayka. Pa3BuThe NpeacTaBICHUNA O
ITPOUCXOKJICHUM YelOBEeKa. MeToasl m3ydeHHs: aHTpororeHe3a. CXoacTBa M pa3auyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxymue cuibl (dakTopsl) aHTpororenesa. HacliencTBeHHass W3MEHYMBOCTh U
€CTECTBEHHbI 0TOOp. OOIIECTBEHHBIM 00pa3 >KWU3HU, W3TOTOBJICHHE OpPYIAUH Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH DBOJIOIMU YEJIOBEKA: ABCTPAIONMUTEKH, YenoBek
yMenbld, YenoBek mnpsaMoxondimui, YenoBek HeaHIepTalbCKUM, YemoBEK pa3yMHBIM.
Haxoaku HcKomaeMbIX OCTAaTKOB, BPEMs CYILIECTBOBaHUS, 00JIACTh pacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHBIE OOJBINHE pACHl: €BPOIECOHIHAS (EBpa3uiicKasi),
HErpo-aBCTpaionHasl (PKBAaTOpHUalibHAsA), MOHIOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKAs).
YepTbl NOpPUCHOCOOJICGHHOCTH TMPEACTABUTENICH YEJOBEYECKMX pac K  YCIOBUAM
cyumiectBoBanus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Mumep, I'. FOpu, Y. lapBuH.

Tabmumpr U cxembl: «Bo3aukHoBenue CoaHEYHOM CHCTEMBI», «Pa3Butuhe
OpPraHUYECKOrO MUPay, «PacrurenbHas KJIETKaY, «KuBoTHas KJIETKa»,

«IIpokapuoTnueckass kietka», «CoOBpeMEHHasi CHUCTEMa OPraHHUYECKOro MUpay,
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«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHUS YEJIOBEKAa M YEIIOBEKOOOPa3HBIX 00E3bsH»,
«OCHOBHBIE M€CTa MAaJEOHTOJIOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOI'O YEIIOBEKa,
«/peBueiimue  mogu», «lpeBHue moan», «llepBble  COBpEMEHHBIE  JIIOAN,
«YenoBeueckue pacb».

Oo6opynosanue: Myispku «lIpoucxoxxaeHue udenoBeka» (OIOCTBI aBCTPAJOMUTEKA,
NUTEKAHTPOMA, HEaHJEpTalblla, KPOMAHBbOHIIA), CIEMNKH WM HU300paKeHUs KaMEHHBIX
opyauii epBOOBITHOTO YeJI0BeKa (KaMHU-YOMIIEpPHI, pyOuna, ckpebna),
reoXpoHOJoruuecKkass Tabmuua, Kowiekuus «DopMbl COXPAaHHOCTH  HCKOIMAEMBIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktnueckass pabora Ne 1. «l3yueHue HCKOMAeMbIX OCTATKOB pacTEHUN U
KUBOTHBIX B KOJUICKLUSX).

DKCKypcusi «IBOJIIOLMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN
WJIA KpaeBeAYECKUN My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKoJIoTHsI Kak HaykKa. 3aJadyd M pas3jesibl 3KOJOrMuh. MeTOoabl 3KOJOTMYECKHX
MCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMs OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYILIHAsA, IOYBEHHA,
BHYTPUOPraHU3MEHHAs.

Okonornueckue  ¢akropsl.  Knaccudukanus — skojgormyeckux — (haKTOpOB:
abnoTnyeckne, OMOTUYECKUE U aHTPONOreHHbIe. [leficTBre sKoornuecknx (pakTopoB Ha
OpraHU3MBbl.

AOuoTtnueckue (pakTopel: CBET, TemIepaTypa, BIAKHOCTh. DoTonepuoausm.
[IpucnocoGneHus: opraHU3MOB K JEHCTBUIO abmoThyeckux (akTopoB. buomornyeckue
PUTMBI.

buotnueckue ¢akroppl. Buasl OMOTHYECKHMX B3aMMOICHCTBUI: KOHKYPEHIIMS,
XHUIIHUYECTBO, cUMOMO3 u ero ¢opmbl. [lapazutusm, Koomepaius, MyTyajau3M,

KOMMEHCaU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCANIN3M, HEUTpaIu3M. 3HaUYEHUE
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OMOTHMYECKHX B3aUMOJICHCTBUN JJi1 CYIIECTBOBAHUS OpPraHU3MOB B TMPUPOIHBIX
COoO0IIEeCTBAX.

DKOJIOTUUECKHE XAPAKTEPUCTUKH TOMyJsiiui. OCHOBHBIE TMOKA3aTeNd MOIMYJISIIUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POKIa€MOCTb, CMEPTHOCTb, MPHUPOCT, MUrpauusd. JluHamuka
YUCJICHHOCTH TOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanuu:

[Moptpetsr: A. 'ym6ombar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kKapta «llpupomubie 30HBI 3emin», «Cpeabl OOUTaHUS
opranu3zmoBy, «Doronepuoauzmy», «llonynsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nonyJisiuu uHPy30pun-Typeabkny, «Iluiessie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopartopnas padota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PACTEHUM U3 pa3HBIX
MeCT OOUTaHUSI.

Jlabopatopnass pabora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora No 2. «[logcu€r MIOTHOCTH MOMYJSIIIUN pa3HBIX BUIOB
pacTeHU».

Tema 4. Coo0mecTBa 1 IKOJI0rHYECKHE CHCTEMBI.

CoobmiectBO  opranu3moB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBasi,
MPOCTPaHCTBEHHAs, Tpouueckas (muiienas). Buabsi-nomunanTel. CBsizu B OUOLIEHO3E.

DKOJIOTUUECKHE CUCTEMBI (IKOCUCTeMBI). [loHsITHE 00 PKOCHCTEME M OHMOTEOIEHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI AKOCUCTEMBI: MPOIYLIEHThl, KOHCYMEHTbI, PEIYyLEHTHI.
KpyroBopot BemiecTB 1 MOTOK 3HEPruu B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumiessle nenu u cetu. OCHOBHBIE MOKa3aTeIM 3KOCHCTEMBI: OMoMacca,
MPOIYKIHUS. DKOJIOTHYECKUE MTUPaMUbL: MPOAYKIIMH, YACIEHHOCTH, OnomMacchl. CBOMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPErYJIsilus, pa3BuTre. CyKueccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMAa XBOWHOIO WJIU

IHAPOKOJIIMCTBEHHOI'O JIECA.
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AHTPOTNIOTEHHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. Ypb60osKOCHCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak  (Qaktop  ycrtoitumBoctH  3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYyenue B. U. Bepuanckoro o 6uochepe. ['panuiibl, coctaB u CTpyKTypa 6uocqepsbl.
XKupoe BemectBo u ero pyHkuun. OcodeHHocTu Guocdepsl Kak rI00abHON SKOCUCTEMBI.
JlnHamMudeckoe paBHOBECHE B 0OpaTHas CBS3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMHUYECKHUE LUKIIBI JIEMEHTOB (yIiepoja, a3oTa).
3oHanbHOCTH OMoCcheprbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyectBO B Oumocdepe 3emiin. AHTpPONOTreHHbIE H3MEHEHUs B Ouocdepe.
['mo6asibHbIE HKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHre NpUPOAbI U 4yesoBedecTBa. CoxpaHeHHe OMOpa3zHOOOpa3us Kak
OCHOBa yCTOHYMBOCTH Ouocdepbl. OCHOBa pallMOHAIBHOTO YIPABIECHUS MNPUPOIHBIMU
pecypcaMu U WX UCToib30BaHue. JJocTikeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

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

Tabmuubr m cxembl: «llumessie nenu», «bHOLIEHO3: cOCTaB U  CTPYKTypay,
«IIpuponnsie coobmiectBay, «llenu nutanusy, « Ikogoruyeckas nupamuaay, «buochepa
U YEJOBEK», «DKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIECa», «DKOCUCTEMA XBOWHOIO JIECA,
«buorneHo3 BogoéMa», «ArporeHo3», «IIpuMepHble aHTPONOTEHHBIC BO3ICHCTBUS Ha
PUPOAY», «BaxKHEHIINE HCTOYHUKH 3arpsi3HEHHS BO3/lyXa U TPYHTOBBIX BOA», «llouBa —
BaXKHEWINAsE cocTapistomas ouocdeps», «DakTopsl aerpaganuu nouBy», «llapHUKOBBIM
abdexT», «DakTopsl PaAMOAKTUBHOTO 3arpsi3HeHust Ouocdepw», «OOmas cTpykTypa
ouochepr», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue:  Mopaenp-anmuivkauusg  «Tunuunaele  OUOLIEHO3bI»,  TepOapuit
«PactutenpHble cooOmecTBay, KoJuiekiuu «buonenosy, «Bpegutenn BaxkHEHIIMX

CEIbCKOXO03SMCTBEHHBIX KYJIBTYDP», rep6ap1/m H KOJIJICKIHUH paCTeHI/Iﬁ N JKUBOTHBIX,
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IMPpUHAJIC)KAINNEC K PA3HBIM J3KOJOIrMYCCKHMM TIpyIIllaM OJHOIO BHAA, KpaCHaﬂ KHHUTa

Poccuiickoii @eneparun, n300pakeHUsI OXPAHIEMbIX BUIOB PACTCHUI U dKUBOTHBIX.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUs ITPOI'PAMMBI 11O
BHOJIOTUHN HA BA30BOM YPOBHE CPEJHETO OBLIEI'O
OBPA30BAHUA

Cornmacao ®I'OC COO, ycraHaBIuMBarOTCS TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
oOy4aronMMUCs  MPOrpaMM  CpeIHero  oOmero  o0pa3oBaHUsA:  JIMYHOCTHBIM,

MCTAIIPCAMCTHBIM U IIPECAMCTHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType TUYHOCTHBIX PE3YJIHLTATOB OCBOCHUS MpeaMeTa « bBHOJIOTHS) BBIICICHBI
CJIEIYIOLIME COCTaBIISIOIIME: OCO3HAHUE OOYYaIOIUMHCS POCCUMCKON Tpa’kJaHCKOU
HUJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHHUIO,
HaJIMYyue MOTHBALIMM K OOYYEHHIO OMOJIOTHHM, 1I€JICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX
yOCKICHUN JTUYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTCH W HCTOPUYCCKHX TpaguIldi
pa3BUTHS OHMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTb M CIOCOOHOCTh OOyYarOIIUXCS
PYKOBOJCTBOBAaTbCSI B CBOEU JIESITEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH,
MNPUCYIIIUMUA ~ CHUCTEME OHMOJIOTUYECKOTO 00pa3oBaHMs, HAIWYUE OSKOJOTUUECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA TMpeamera «buonorus» npocturarorcss B
EAMHCTBE YU4EOHOM W BOCITUTATEIHHOU JEATEIHPHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCHUMCKMMHU  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKUMH M  JAYyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMH B OOIIECTBE TMpaBWJIaMU W HOPMaMHU TIOBEJCHUS U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3UILUM JIMYHOCTH, MATPUOTHU3MA, YBAKEHUA K 3aKOHY W MPaBOIOPSJIKY,

YEJIOBEKY TPYJa W CTapIlieMy MOKOJEHUI0, B3AMMHOTO YBaXEHUs, OCPEKHOTO OTHOIICHUS
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K KyJbTYPHOMY HAaCIEIWIO M TPAAMIMSAM MHOTOHAlMOHAJIBHOrO Hapona Poccuiickon
®denepanuu, TpUPoJIe U OKPYKAIOIIEH cpeie.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS Y4eOHOro ImnpeaMera «buoorus» IOMKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOMMXCA  PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH MO3ZUIIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHHMX YOEXKJICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM II€HHOCTSIM
POCCUHCKOTO OOIlIeCTBa, PACIIMPEHUE >KU3HEHHOTO OMbITA U ONbITa JACSATEILHOCTH B
MPOIIECCE peAIM3AIMM OCHOBHBIX HAIPABJICHUM BOCHHUTATEIBHON ACATEIBHOCTH, B TOM
YHCJIC B YACTH:

1)rpamaaHCcKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMU OOYyYarOIIErocss Kak AaKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MpaBOMOPSIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIIBHOCTH TMPHU CO3JaHUU Y4YEOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEIIbHBIX 3a7ad, BBITOTHECHUU OHMOJOTHYECCKUX
AKCTIIEPUMEHTOB;

CITIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3WIIMIO I10 OTHOIICHHUIO K SIBJICHHUSAM
COBPEMCHHOM KU3HU U OOBSICHATH €€,

YyMEHUE YYUTHIBaTh B CBOUX JEHUCTBHUSX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEM C Pa3HBIMH YOEKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COIIMAJILHBIM MOJIOKEHUEM,

TOTOBHOCTh K COTPYAHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEJbHBIX M HCCIEI0BATEIbCKUX 33J1a4, YBAKHUTEIHHOIO OTHOUIEHUS K MHEHUIO
OTIIOHEHTOB MIPU 00CYXKJIEHUU CTIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPaKJAHCKOM HWJISHTUYHOCTHU, MaTPUOTHU3MA,

YBaXEHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHON, ropaoctu 3a
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CBOM Kpau, cBOO PoauHy, CBOHM S3BIK W KyJIbTYpy, HPOIUIOE K HACTOSAIIEE
MHOT'OHAIlMOHaJIbHOIr0 Hapoaa Poccnu;

IICHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICAUI0O W TaMSITHUKAM TPUPO/IBI,
TOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHE
OMOJIOTUHY, TTOHUMAaHMs 3HAYCHHUS OWOJIOTMH B TO3HAHWHU 3aKOHOB IIPUPOJIbI, B >KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIECTBA;

uneiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHro u 3amure (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IIECHHOCTEN POCCUMCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh ~ OIICHHMBAaTh CUTYallMI0 W TNPWHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBCHHOE OTHOIICHHWE K CBOMM POJUTENSIM, CO3JAHUID CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHSATUSA LEHHOCTEH CEMEWHOW XW3HU B COOTBETCTBUU C TPATULIUSIMU
HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMIJICHUE TTPOSIBIISITH
KayeCTBa TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, (OPMHUPOBAHUS KYJILTYPbl 310POBbS M
IMOIMOHAJIBLHOTO 0JIArONOJIyYHS:

MOHUMAaHUE W peanm3aius 37J0pOBOTO M 0Oe30macHOro obOpasza KU3HH (3M0pOBOE

IMUTaHHUC, CO6J'IIOI[€HI/IC TMTMCHUYCCKHUX IIpaBUJI W HOPM, C6aHaHCI/IpOBaHHBIﬁ PEXKUM
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3aHATHHI W OTIbIXA, PETyJspHas Pu3ndeckas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3NUECKOMY M TICUXHYECKOMY 3/I0POBBIO;

MOHUMAHHME IIEHHOCTH MPaBWJI WHAMBUIYAIHHOTO W KOJUICKTMBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TIOCIEJACTBUM M HENPUATHS BPEIHBIX MPUBBIUCK (YIOTpEOICHUS
AJIKOT0JIsI, HAPKOTHKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYAO0JIO0HE;

FOTOBHOCTh K AKTUBHOM JESITEIBHOCTH TEXHOJIOTUYECKOM H  COLHAJIbHOMN
HaIMpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBAaTh, IUIAHUPOBATh U  CaMOCTOSITEIBLHO
BBIMOJIHATH TAKYIO I€SATEIbHOCTD;

MHTEpeC K pa3iuuHbiM cdepaMm NpodheCCUOHAIBHOM JEATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp OyayImiedt mpodeccun W pea30BbIBATH COOCTBEHHBIC
YKU3HCHHBIE TIJIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpPA30BAHMIO HA MPOTSKEHUU
BCEH JKU3HU;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHUE K MPHUPOJIC KaK MCTOYHHKY KHU3HU Ha
3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOM  KYJbTYphl:  MPUOOPETEHHE  OIbITa
IJIJAHUPOBAHMS TIOCTYNKOB M OIEHKM MX BO3MOYHBIX MOCIEICTBUU JJIsl OKpYKarolen
cpenbl;

OCO3HAHHE III00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U yTel UX PEIICHHUS;

CIIOCOOHOCTh MCMOJIb30BaTh MPHOOpETaeMble MPU U3YYCHUH OHOJOTUM 3HAHUS U
YMEHHS MPU PEHICHUU TPoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIb30BAHUEM
(cobOmroienne npaBuil MOBEACHUSI B IPUPO/JIE, HAITPABIECHHBIX Ha COXPAHEHUE PABHOBECHUS

B DKOCHUCTEMaX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);
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AKTUBHOE HETIPUSATHE ACHCTBUMN, MPUHOCAIINX BPEI OKPYKAIOIICH MPUPOTHOM Cperie,
yMEHUE IIPOTHO3UPOBATH HEeOIaronpusTHbIE HKOJIOTUYECKUE MOCTIEACTBHUS
IpeanpuHUMAaeMbIX IEUCTBUM U MPEAOTBpalIaTh UX;

HaJUYHE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, YKOJIOTHIECKON KYJIbTYpHI, OIbITa
JESATEIBHOCTH HKOJOTMYECKOM HANpaBI€HHOCTH, YMEHHUS PYKOBOJCTBOBATbHCS HMHU B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAJIbHOM MPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOMN JIEATETbHOCTH 3KOJOTHYECKON HAITPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHKWE S3BIKOBOM W UYWTATEIbCKOH KYJIBTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXTY JIIOAbMHU U TIO3HAHUS MUPA;

NOHUMaHue crienuPuKy OUOJIOTHU KaK HayKH, OCO3HaHUS €€ posi B (pOPMUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHUS, CO3AAaHUM LEJIOCTHOTO TPEACTAaBICHUS 00
OKPYXAIoIlleM MHUpE KaK O €JMHCTBE MPUPOJbI, YeJIOBEKa M O0OIIecTBa, B TO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH W pelIeHWH TMpoOJieM COXpPAaHCHUS TPHUPOTHOTO
paBHOBECHS,

yOeKIEHHOCT, B 3HAYUMOCTH OHOJIOTMM JJII COBPEMEHHOW IMBWIM3AIUU:
oOecrieueHHss HOBOTO YPOBHS Pa3BHTHS MEAWIIMHBI, CO3JIaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pelniaTh PECypCHBbIC MPOOJIEMbI Pa3BUTHS YEIOBEUECTBA,
MOMCKA MyTeH BBIX0/1a U3 TVIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U 00ecTiedeH s mepexoa
K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAILHOMY HCIIOJIb30BAaHUIO TMPHUPOIHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJIOTMUECKMX 3HAHWK B IEJSAX ITOBBIIICHUS
oOmmel KyJIbTypbhl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYHKIIMOHATBFHOW TPaMOTHOCTH 00yYaromuxcs, GopMUpyeMoil pu U3yuyeHuu OUOJIOTHH;

NOHUMaHUE CYIIHOCTU METO/IOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,

CITOCOOHOCTH HCIOJIL30BaTh MMOJIy4aCMbIC 3HAHHA OJIA aHAJIN3a U 00BSCHEHHS SIBICHHI
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OKPYXKAIOIIET0 MUPA U MPOUCXOASANINX B HEM M3MEHEHUN, YMEHHUE JIeJIaTh 00OCHOBAHHBIC
3aKJIIOYCHUS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C HENBI0 MOTydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CaMOCTOATENBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS PELICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HaHWE LIEHHOCTHU HAy4YHOM JAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJyY€HUIO HOBBIX 3HAaHUW MO OMOJIOTUM B COOTBETCTBUU C >KU3HECHHBIMU

MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeameTHbie  pe3yibTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIFOYAIOT:  3HA4YMMbIC  JJIs1  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUYAFOIIUXCS
MEXIUCIUTUTMHAPHBIE  (MEXIPEAMETHbIE) OOIIeHAYyYHbIE TIOHATHS, OTpPaKarollue
[IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa U CIIeNU(PUKY METOAO0B MO3HAHUS, UCIIOJIB3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SBJICHHUE, MIPOIIECC, CUCTEMa, HAyYHbIN (akT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBaHUE, HAOIIOICHHE,
U3MEPCHHE, OKCIIEPUMEHT W  JIPYyIruX), yHUBEpPCAJIbHBIC  ydeOHBbIE  JCHCTBHUSA
(mo3HaBaTeIbHEIE, KOMMYHUKATHBHBIE, PETYISTUBHEIE), o0ecreunBaroIIme
dbopmupoBaHUe (GYHKIIMOHATBHOU IPaMOTHOCTH U COIMAJTEHOM
KOMITCTCHIIMHOOYYAIOIINUXCS, CITOCOOHOCTh OOYyYaromuXxcsl HCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHbBIC EHCTBUS
B MIO3HABATEJILHOW U COLIMATIbHOW MTPAKTHKE.

MeramnpeaMeTHpie  Pe3yJNbTaThl  OCBOCHHSI  MPOTPAMMBI  CpEIHEro  oOIIero
o0Opa30BaHMsl TOJKHBI OTPAXKATh:

OBjaieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMH 1eHCTBUSIMU:

1)0a30Bble JJOruuecKue AeHCcTBUA:
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CaMOCTOSITENIbHO (DOPMYIHPOBATh U AKTYaJTU3UPOBATh MPOOIIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh NPU OCBOCHHUU 3HAHMN NMPHUEMBI JOTMUYECKOIO MBIIIICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMSI, KiacCupUKaIuu, 0000IIeHNsI), pACKPBIBATh CMBICT OMOJIOTHYECKHIX
HNOHATUN (BBLACJATh UX XapaKTEpHbIC INPU3HAKH, YCTAHABIMBATH CBSA3M C JPYTUMU
MOHSATUSIMHU );

ONpeaeNsITh UEIHN ACSITEIIbHOCTH, 3a/laBasi IapaMeTpbl U KPUTEPUHU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIIBHOCTH C IIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUA JUIsl OOBsICHEHUST (DAKTOB U SBJICHHUM KUBOU
PUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JETyKTHUBHBIEC, IO AHAJIOIHH),
BBISIBJIATH  3aKOHOMEPHOCTH M MPOTUBOPEUHS B  PacCMaTpUBAEMBIX  SBJICHHSX,
(bopMyJIMpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CpPEJICTBA I MPEACTABICHUS CYILIECTBEHHBIX
CBA3EH M OTHOIIEHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUMi
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOUYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUA MOpoOJieMbl € YYETOM aHalIM3a HMEIOIIHUXCS
MaTepHalbHBIX U HEMATEPUAJIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YJbTAaTOB
LEJISIM, OLIEHMBATh PUCKHU TOCIEACTBUMN ACSATEIbHOCTH;

KOOPJIMHHUPOBATh M BBIMIOJIHATH pabOTy B YCIOBHUAX pPEaJbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPU PELICHUH )KM3HEHHBIX MPOOJIEM.

2)0a30Bble HcCiIeA0BATEIbCKIE AeiiCTBUS:

BJIQJTh HAaBbIKAMHU Y4YEOHO-MCCIEAOBATENLCKOM M MPOEKTHOM JesTEIbHOCTH,
HABbIKAMU pa3perieHus MmpoodseM, CoCOOHOCThIO M FOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MIOMCKY METOJIOB pELIEHUS NPaKTUYECKHUX 3a/ad, NPUMEHEHUIO Pa3Ju4HbIX METOJOB

ITO3HAHMHA,
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WCIIOJIb30BaTh PA3JIMYHbIE BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHMS, €ro
MHTEPHPETALNH, IPEOOPA30BAHUIO U MPUMEHEHUIO B YYEOHBIX CUTyalUsX, B TOM YHCIIE
IPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IIPOEKTOB;

dbopMHupOBaTh HAYYHBI THII MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJOTHCH,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4ul B 00pa30BATENBHOMN EITEILHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBIISITh NTPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJW3MpPOBATh 3a/1ady, BBIIBUIaTh
TUNOTE3y €€ peuieHusl, HAXOAUTh apryMEHTHI JJIsl 10Ka3aTeNbCTBA CBOMX YTBEPXKACHUIA,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBAaTh IIOJIYYEHHBIE B XOJE€ PELICHUS 3aJa4d Pe3ylbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH 1IeJIEHAIIPABICHHBIN MOMCK NIEpPEeHOCca CPEACTB U CIIOCOOOB JEHCTBUS B
poheCCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B I[IO3HABATEIbHYI0O M IPAKTUYECKYIO0 00JacTu
AKU3ZHENIEATEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NIPEIJaraTb OPUIMHAIBHBIE MTOAXOAbl U PEIICHUS], CTABUTH
MpoOJIeMBbI U 3a/1a4H, IOMYCKAIOIINE aJlbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCA B pA3JIMYHBIX HCTOYHHKAX HUH(pOpMalK (TEKCTe Yy4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOM JIUTEepaType, OMOJIOTMYECKUX CIOBApsSX M CIPAaBOYHMKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaTu3upoBaTh HHGOPMAIIUIO PATUYHBIX
BUJIOB W (OpM Tpe/CTaBlICHUs, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTb U
HEMPOTHUBOPEYNBOCTH;

(GopMyIupOBaTh 3aIPOCHl U MPUMEHSATH PA3IMYHbIE METOJbI MPU MOUCKE U OTOOpE

OuoJsiorundeckor nHPpopmaIu, He0OXOAUMOM IS BBITIOJIHEHUS yUeOHBIX 3aJ1a4;
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npuoOperaTh  ONBIT  HCIOJNb30BaHUA  HMH(DOPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO WCIOJB30BAaHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBHYIO (OpMy MpencTaBiIeHUs OMOIOTHUECKOM
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ OMOJOTHYECKOM
uHboOpMalMel: MPUMEHITh XUMUYECKHE, (U3MUECKHEe M MaTeMaTHUYeCKue 3HAKu U
CUMBOJIBI, (OpMyJibl, aOOpeBUATYpy, HOMEHKIIATYpy, UCIOIb30BaTh U MPEe0OpPa30BHIBATH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMHU pACMO3HABAaHUS M 3alIUThl MHDOpManmu, WHGOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

1)o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BceX c¢epax >XU3HU, aKTUBHO Y4YacTBOBATh B
JMAJIOTe WM JUCKYCCUU TIO CYIIECTBY OOCYKTaeMoil TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBaTh CYK/I€HUS OTHOCHUTEJBHO BBINIOJHEHMS IMpeajiaraeMoil 3al1ayu, YUUThIBAaTh
WHTEPECHl U COTIACOBAHHOCTD MO3UIUHN IPYTUX YUaCTHUKOB AUAJIOTA WIN JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpPe/ICTBA OOIICHMSI, TOHUMATh 3HaYE€HUE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMsSI KOHQIMKTHBIX CHUTyallud, yMETb CMsI4aTh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;

BJAJIeTh PA3NIUYHBIMU CHOcOOaMH OOILIEHUS U B3aUMOJICHCTBUS, TMOHUMATh
HAMEPEHUs JPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOSCETHHUKY U B
KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecTHas 1eATEJIbHOCTb:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAUBUAYAIbHONU PabOThHI
Opv peuieHur OMOJIOTMYECKON MpoOsieMbl, 00OCHOBBIBATh HEOOXOJMMOCTh MPUMEHEHUS

IPyNMIOBLIX (POPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHO 3a1a4u;
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BBIOMPATHh TEMATHKY W METObI COBMECTHBIX JIEUCTBUIA ¢ yIETOM OOIINX HHTEPECOB U
BO3MOXKHOCTEHN Ka)KJIOT0 YiIeHa KOJUIEKTHUBA,;

IPUHUMATH L€ COBMECTHOW JEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIIATh IUJIAH JEUCTBUN, PACHIPEICIISITh POJIA C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa MU KaXJOr0 yYaCTHHKA KOMAaHIbl B OOIIUH
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb  HOBBIE  TIPOEKThI, OLEHHWBaTh MAEUM C TO3HUIMU  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATETUUECKOE TMOBEACHUE B PA3IUUYHBIX CUTYyallUsIX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJISITUBHBIMU JeCTBUSAMM:

1)camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUWS [IJIS BBISBJICHUS MPOOJIEM U UX PEIICHHS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUIX;

BHIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHM IEJEBbIE U CMBICIOBBIC YCTAHOBKU B
CBOUX JICUCTBUSAX U MOCTYIKAX MO OTHONIICHUIO K KMBOW MPUPOJE, CBOEMY 370POBBIO U
310POBBIO OKPYKAOUIUX;

CaMOCTOSITEJIbHO  OCYIIECTBIISATh ~ MO3HABATEIbHYIO  AESATEIbHOCTb, BBISBIATH
npoOsieMbl, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3ajJauyd B 0Opa3oBaTEILHOMN
NEATEIbHOCTH U )KU3HECHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
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CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKON SPYAMIIMH B Pa3HBIX
00JacTaxX 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyalllsM, BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTOB LEISIM;

BJA/IeTh HAaBBIKAMU I103HABATEJIBHOW pe(ieKcHH Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWMU, MCIIOIb30BATh
npuémbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILIEHHUS 10 UX CHUKECHMUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIIM3E PE3YJIbTATOB ACATEIBHOCTH;

3)npunsTue cedsi M APyrux:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPY aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BHUBAThb CITOCOOHOCTH ITOHUMATh MUp C IMO3ULKUN APYTOro 4CJIOBCKaA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl ocBoeHUs nmporpaMmmbl COO mo OGuosoruu Ha 06a30BOM
YpPOBHE BKJIIOYAIOT chenuduyeckue mis ydeOHoro mnpeamera «buosnorus» HaydHbie
3HaHUA, YMEHUS U CIIOCOOBI IEUCTBUN 110 OCBOCHUIO, HHTEPIPETALMU U MPEOOPA30BAHUIO
3HAaHWUW, BUJABI NEATEIHHOCTH MO TOJYyYEHUIO HOBOTO 3HAHWS M MPUMEHEHHWIO 3HAHUH B
pa3JMYHBIX YYEOHBIX CHUTYyallUsiX, a TaKXKe B PEAIbHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C Ouwojorueil. B mporpamme mnpeameTHble pe3yiabTaThl MPEICTaBICHBI 10
rojam oOy4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA ydeOHOro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI
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MHpa M HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCHUUCKHX U 3apyOekKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJNIOTHH, (PYHKIIMOHAIBHON IPAaMOTHOCTH YeJIOBEKa JJISl PEIICHUS
KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHHWE OHMOJIOTMYECKHX TEPMUHOB M TOHSTHM: >KU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEUIECTB M IPEBPALICHUE SHEPTUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHu3alus JKHUBBIX CHCTEM, CAMOBOCIPOM3BEICHUE
(penponykuus), HaCJAEACTBEHHOCTh, U3MEHUMBOCTb, POCT U PA3BUTHE;

YMEHHE U3J1araTh OMOJIOrMYECKHE TEOPUHU (KJIETOUHAs, XPOMOCOMHAs!, MyTallMOHHAs,
LEHTpaJibHAs JoTMa MOJIEKYJIsipHOUM Ouosorumn), 3akonsl (I'. Mengens, T. Moprana, H. W.
BaBunoBa) um yueHus (0 LEHTpax MHOrooOpaszus W NPOUCXOXKIEHUS KYyJIbTYPHBIX
pactenuii H. V1. BaBuiioBa), onpenensite rpaHullbl X IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHUE BJIaJE€Th METOJAaMU HAyYHOTO MO3HaHUS B OHOJOTMU: HAONIIOJCHHUE U
ONMCAHUE JKHUBBIX CHCTEM, INPOLECCOB U SBICHUW, OpPraHU3alMs W IPOBEIACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIJBMKEHHE THUIIOTE3bl, BBISBICHUE 3aBHUCUMOCTH
MEXIy HUCCIEAYyEeMbIMH  BEJIMYMHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3yJbTaTOB,
WCITOJIb30BAHHBIX HAy4YHbBIX IOHSATHI, TEOPUM M 3aKOHOB, YMEHME J€JaTh BBIBOJABI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC IIPU3HAKUM BHPYCOB, KJIETOK IPOKApHOT U
9YKApUOT, OJHOKJIETOUYHBIX MU MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTU IPOIIECCOB:
oOMEHa BEIECTB W NPEBpAILECHUS SHEPIUU B KIETKe, (DOTOCHHTE3a, MIACTUYECKOIO U
HHEPreTUUecKoro oOMeHa, XEMOCHMHTe3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHANBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

YyMEHUE NPUMEHSATh TOJyYCHHbIE 3HAHUS Uil OOBSCHEHUS OHOJOTMYECKHUX
IIPOLIECCOB U SIBJIEHUU, ISl IPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM XKU3HH C
1EeJbI0 o0ecreueHus: 0€30MaCHOCTH CBOETO 3/10POBbSl U 3[I0POBbSI OKPY>KAIOIIMX JIFOJIEH,
COONIOIGHUS HOPM TPAaMOTHOTO TMIOBEACHHUS B OKpYXAlOUIell NpUPOIHON cpee,
NOHMMAaHUE HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKEHHM COBPEMEHHON OMOJIOTUU U

OMOTEXHOIOTHI AJI pallMOHAJIBHOI'O IMTPHUPOJA0ITI0JIb30BaAHUA;
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YMEHHE pEeIllaTh 3JIEMEHTapHbIe T€HETHYECKHE 3aJaud Ha MOHO- U JUTHOPUIHOE
CKpEIlMBAaHUE, CIICIJICHHOE HAacleOBaHUE, COCTaBISTh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUs JIs MPE/ICKa3aHusl HACIEI0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJHATH J1A0OPAaTOPHBIE W MpaKTHUYeCKHe paboThl, COOMIOAATh MpaBHIia
pu paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTUYECKH  OIICHMBaTh W  HMHTEPIPETUPOBATH  MHGOPMAIHIO
OHMOJIOTHYECKOTO COAEpKaHMs, BKIIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHMS U3 Pa3IUYHBIX
HMCTOYHHUKOB (CpelcTBa MaccoBOM HWH(MOpMaIUu, HAYy4YHO-TOMYJSPHBIE MaTepHalibl),
THUYECKHE  aCMeKThl COBPEMEHHBIX  HCCJIENOBAaHMM B  OWONOTUH, MEAWIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbBIC NHCBMEHHBIE M YCTHBIE COOOLIEHMs, 00001as
Oononornueckyro MHGOPMAIMI0O U3 HECKOJbKHX HCTOYHHKOB, TPAMOTHO HCIIOIbh30BATh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» ¢ 11 knacce
JOJHKHBI OTPaKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapPTHHBI
MHpa W HAy4YHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATHLHOM TPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs
’KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COJACpKAHWE OWOJOTUYECKUX TEPMUHOB U TIOHSTHM: BHJI,
MOMyJISIUKS, TEeHOPOHI, HBONIONMUSA, JABWXKYIIME CUJIbl  ((akTOphl)  3BOJIOLHUU,
MPHUCIIOCOOJICHHOCTh ~ OPTaHWU3MOB,  BHJI000pa30BaHME, OJKOJOTHYECKHE  (DAKTOPHI,
AKOCHUCTEMA, MPOMYIICHThI, KOHCYMEHTBI, PEAYIEHTHI, IEeMH MNUTAHUS, JKOJIOTHYECKas
nupamuia, OuoreoieHos, ornocdepa;

yMEHHE Hu3Jaratb Ouojoruueckue Teopuu (dBosrounoHHass Teopus Y. [lapsuna,
CUHTETUYECKAsi TEOPHS SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOACTBA

K. M. bapa, uepenoBanus riaBHbIX HampaBieHuil u nyteit sBoouun A. H. CeBepliona,
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yuenus o Ouochepe B. M. Bepnamckoro), ompenensiTh TpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHHUE BIAJIETh METOJaMH HAY4YHOTO IO3HAHWS B OWOJOTMHU: HAOMIOJIEHUE U
OMKCAHWE J>KUBBIX CHCTEM, TIPOIECCOB U SBICHWUW, OpraHU3aus W TPOBEICHUC
OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIABUKEHUE THUIOTE3bl, BBHISBICHUE 3aBUCUMOCTHU
MEXAY HUCCIENyEeMbIMU  BEJIMYUHAMH, OOBSICHEHHE TIOJIYYEHHBIX  PE3yJIbTAaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TIOHSTHH, TEOPHH W 3aKOHOB, YMEHHE JeJlaTh BBIBOJBI Ha
OCHOBAaHHH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBCHHBIC MPU3HAKUA CTPOCHHUS OMOJIOTHUECKHX OOBEKTOB:
BUJIOB, TOMYJSIUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB, OHMOTEOIEHO30B H
HKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJIEJCTBEHHOW WM3MEHUYHMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHUs, MIPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBUSA IKOJOTHUYECKUX
(akTOpOB Ha OpPraHU3MBI, IEPEHOCA BEHIECTB W IOTOKAa HIHEPTUM B DKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHUN B DKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE TPUMEHSTh TOJYYCHHBbIC 3HAHUS IS OOBICHEHUS OMOJOTUYECKHUX
MIPOIIECCOB W SIBJICHUH, JJIS MPUHSATHS MMPAKTUUECKUX PEIICHUN B TIOBCETHEBHOM KU3HH C
1enblo obecreyeHusi Oe30MacHOCTH CBOETO 3/I0POBbS M 3/J0POBBSI OKPYKAIOLIUX JIIOJIEH,
COONIOIGHUST HOPM TIPAaMOTHOTO TMOBEACHHUS B OKpYXaroulell NpuUpoaHON cpele,
MOHMMAaHUE HEOOXOTUMOCTH WCIOJB30BaHUS JOCTHIKCHH COBPEMEHHON OHMONOTHH IS
PaIMOHAIBHOTO MPUPOIOTIONHE30BAHHS;

YMEHHE pelIaTh »dJeMEHTapHble OHOJOTHYECKHE 3a7aud, COCTaBISTh CXEMBI
MepeHoOca BEIIeCTB U SHEPTHH B 3KocHcTeMax (LeNu MUTaHus);

YMEHHUE BBITIOJHAITH JIA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COONIOAATh MpaBHIIa
pu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKHM  OIICHMBATh W  HWHTEPNPETUPOBATH  WH(OpPMAIUIO
OMOJIOTHYECKOTO COACp aHMsl, BKIIOYAIOUIYI0 TCEBJOHAYYHbIE 3HAHUA U3 Pa3IUYHbBIX

UCTOYHUKOB (CpelicTBa MaccoBOM uH(MOpPMAIMK, HAYyYHO-TIOMYJSpPHbIE MaTepHalibl),
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paccMaTpuBaTh rI00abHBIE SKOJIOTMYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (OPMHUPOBATH
M0 OTHOLICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
yMEHHUE CO37aBaThb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOLICHHs, 00001as

6I/IOJ'IOFI/I‘—ICCKYIO I/IH(bopMaI_II/IIO N3 HCCKOJIbBKNX HNCTOYHHKOB, I'PaAMOTHO HCIIOJIb30BAThb

MOHSATUUHBIN anmapat OUOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmm4yecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iejioB U TeM (undposbie)
Ne i/m Konrpoabusie IIpakruyeckue
MPOrpaMmbl Bcero oOpa3oBaTeJibHbIE
patéoTbI padoThI
pecypcbl
bu6mmoreka [JOK
1 buosnorus kak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
bubmoteka [IOK
2 JKuBble CUCTEMBI U X OpraHU3alUs 1
https://m.edsoo.ru/7f41c292
3 XUMHUUYECKHHN COCTAB U CTPOEHHUE g L bubmmoreka [JOK
KJIIETKH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 JKuzHeneaTeapbHOCTh KIIETKHA 6
https://m.edsoo.ru/7f41¢c292
. Pa3zmHoOXeHHe U MHIUBUIYATbHOE . ) bu6moreka IJOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTh M1 KBMEHYHUBOCTD 8 1.5 bu6moreka [JOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHH3MOB https://m.edsoo.ru/7f41c292
. Cenexuust opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
8 Pe3epBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMMECTBO YACOB I10O 2 0 4
[TPOT'PAMME
11 KJIACC
KosnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM (ungposbie)
Ne n/m Konrpoabubie IIpakTuyeckue
NporpaMMmbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
bubmoreka IIOK
1 DBOJIIOIIUOHHAS] OMOJIOTHS 9 1
https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHHE U pa3BUTHE g 05 bubmuotexa [JOK
JKU3HH Ha 3eMiIe ' https://m.edsoo.ru/7f41cc74
3 Opranusmbl U OKpyXarolas cpeaa 5 1 bubmmoreka [JOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

COO6HIGCTB3. H 3KOJIOI'MYCCKHUC

https://m.edsoo.ru/7f41cc74

bubmoreka [JOK

9
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubmoreka [JOK
PesepBHOE Bpems 2
https://m.edsoo.ru/7f41cc74
OBIHIEE KOJIMYECTBO HACOB I1O Y ”E

I[TPOI'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

39



