T'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3BOBATEJILHOE YUPEX/IEHUE
ACTPAXAHCKOU OBJIACTU
BBICIIIET'O OBPA3BOBAHUS
«ACTPAXAHCKHI I'OCYIAPCTBEHHbBI
XA”ACJ APXUTEKTYPHO - CTPOUTEJIbHBII VHUBEPCUTET»

[TIPOPECCHUOHAJIBHOE VUMJIUILE ATACY
Iy ATACY

PABOYASI TIPOTPAMMA YYEBHOM JJUCIHUIIJINHBI
OVYIIL.08 BUOJIOI'Us
cpemHero MpoeCCHOHATBHOTO 00pa30BaHMS
08.01.28 MacTep cTpouTeIbHBIX OTEJOYHBIX U IEKOPATUBHBIX PadoT

Keamuduxkanus «MacTep OTAeI0UYHBIX CTPOUTEIBHBIX PadboT»

2023



OJIOBPEHA
MeTtoauyeckoit Komuccuei
obmeobpa3oBaTebHBIX
JMCIMIUTHH
Iporokon Ne 4

ot «£I» 04 2023 .
npe,ucenaTenb

METOOH KOMHCCHH
/’ 7 } 7

«fﬁ » f/’{/ 20»3 23,

PEKOMEH/IOBAHA
MetoaugeckuM COBETOM
ITY AT'ACY

ITporoxon Ne f/

oT «Z» 0Y 2023 r. «.&)» 0 V 20331‘.

Cocrapuremu: npenogasarens [TY ATACY A.B.Kamoxuna / %"/ /

Pabouas mporpamma OVYIL.08 Buonorus paspaGorana na ocHoe ®I'OC CIIO mis
npogeccur 08.01.28 MacTep OT/JeNOYHBIX CTPOMTENBHBIX M JEKOPATUBHBIX paboT,
yuebnoro mana 08.01.28 Mactep OTIeTOYHBIX CTPOUTEBHBIX U JIEKOPATUBHBIX paboT

Ha 2023 rox Habopa.
CornacoBano:

Crapumii meroguct [TY ATACY
ITenaror- 6ubnuorexaphb
3amecturens qupekropa mo YIIP

/Elamecm"renb nupekrtopa o YP

Peuenzenr:

ﬁ%{/f’;{ . / b.J1.bekrenosa /

MMOJOITHCH
ﬁza;[/ / E.B.Annpeiiuenko /

noamnu

& ;4/47/ / P.I'. MynsimuHoBa /

nonﬁ:b

npenojasarels 0011e00pa3oBaTeIbHbIX

aucuuniauH Beicie kareropun KCudD ATACY

[Tpunsito YMO CIIO:
Hauvansauk YMO CITIO

'%”’//M.IO.HOCTHOB&/

(noanmes) (pacin(poBKa NoANHCH)

// /A.T1.T enbBan/




COJIEP)KAHUE

1. TIOSICHUTEJIBHAS BATIFCKA. ........oooviieeeeeeeeeee et 4

2.0BIIA ST XAPAKTEPUCTUKA YUYEBHOU JTUCIHUTIIIAHBI ..o 5
3. MECTO YYEBHOU JJUCIUIIIMHBI B YUEBHOM IUIAHE ..., 7
4. PEBYJIbTATHI OCBOEHUS YUEBHOM JUCIHUTIIIIAHBI ..., 7
5.COJIEPYKAHUE YUYEBHOM JIUCTUTIIIHDBL..........cocoovivivieieiiieieeeeeeeeeeeee e 9
6. TEMATUYECKOE INTAHUPOBAHUE .........ccooiviiieiiieeeeeeeee e 13
7. TEMATUYECKUM IUTIAH YUEBHOU JUCLIATIIIAHDBL ... 14
(O A 01 3Rcd 5Y 7 L0 ] L0 55 o 14
8. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB JIESATEJIbHOCTU
QY340 1N (0) 1117 D (@5 U TP 14
9. YYEBHO-METOJJUYECKOE u MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOTPAMMBI YUEBHOU JTUCIHIUTIIUHBL .........c.coovevevv, 15
10. PEKOMEHJIYEMAS JIATEPATYPA.....coovivoveieeieeeteveeeee e sess st n s 17
11. OCOBEHHOCTH OPTAHU3ALIMU OBYYEHMS 110 YYEBHOM JUCLIMITJIVMHE
JUISI UTHBAJIMJIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU............. 19
12. KOHTPOJIb UM OIIEHKA PE3VJILTATOB OCBOEHUSI YYEBHOM
D10 (@) 100010705 1) OO TRRPRR 19



1.IIOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma oOuieoOpa3zoBatenbHoi ydeOHOM nucuumiuael OYII1.08
«buonorus» TmpeaHa3HaYeHa ISl U3YYEHUS €CTECTBO3HAHUS B MpodecCHOHATLHOM
yamnuine AI'ACY, npu peanuzainuu o0pa3oBaTelbHONW MPOrpaMMbl CPEIHETO OOIIEro
oOpa3oBaHus B Mpeaenax OCBOCHUS OCHOBHOW MpOQecCHOHAIbHONW 00pa3oBaTeIbHON
nporpammbl  CIIO (OIIOII CIIO) mo mnpodeccun 08.01.28 Macrep cTpouTenbHBIX
OTJICJIOYHBIX U JEKOPATUBHBIX PabOT Ha ©a3e OCHOBHOTO OOIIEro 00pa3oBaHUs.

PaGouas nporpamma pazpadorana Ha ocHoBe TpeboBanuit ®I'OC cpegnero ob1ero
0o0pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COJCPKAHUIO U pe3yJbTaTaM OCBOCHUS
yueOHor aucummuinabl OVYIL.08 «buonorus», B cooTBercTBUU ¢ PexomeHmanusMu T10
OpraHu3allid TOJIy4eHHUs CpelHero oOmiero oOpa3oBaHUs B TMpefenax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOrPaMM CpPEIHEro MpogecCuoHaIbHOTO o0Opa3oBaHus Ha 0asze
OCHOBHOTO 00111ero o0pa3oBaHus ¢ y4eToM TpeboBaHUI (eaepaabHbIX TOCYIaPCTBEHHBIX
oOpa3oBaTeIbHBIX CTAHAAPTOB U MOJTydaeMoOi MPOPECCUU CpeHEero NpoPhecCuOHAIBHOTO
oOpa3oBanus (mMucbMo JlemapraMeHTa rocy1apCcTBEHHON MOJUTUKU B cdepe MOATOTOBKHU
pabounx kaapoB u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepsxanue nporpammbl yueoHou nucuuruinabl OYI1.08 «buonorus» HamnpasieHo
Ha JOCTH>KEHUE CIEAYIOIIUX 1ENeH:

- OCBOCHHUE 3HAHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUPA U METOJIaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOoliee BaXHBIMH HICSIMU M JTOCTHXKCHUSIMHU
€CTECTBO3HAHUSA, OKA3aBIIMMH OIPEICTAIONICe BIMSHUE Ha pa3BUTHE TEXHUKH H
TEXHOJIOTHU;

- OBJIaJICHUE YMEHUSIMH MIPUMEHSTH TOTyYCHHBIC 3HAHUSA 111 OOBSICHEHUS SIBJICHUIM
OKpY)KaloIIero  MHUpa,  BOCHPUITHUS  UH(POpMALMK  €CTECTBEHHOHAYYHOIO0  H
po(ecCHOHaTBEHO 3HAYMMOTO COICPIKAHMUS;

- pa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKUX CIHOCOOHOCTEH W KPHUTHYECKOTO
MBIIUICHASI B XOJ€ TMPOBEACHUS TMPOCTEHIINX HCCIEAOBAHUNM, aHaIW3a SIBJICHUM,
BOCIIPUATHS U UHTEPIPETALMU €CTECTBEHHOHAYYHOU HH(pOpMalnH;

- BOCIIMTAHHC Y6C)K,Z[CHHOCTI/I B BO3MOXXHOCTH ITO3HAHMS 3aKOHHOM npupoaAbl H



WCIIONb30BAHUS JOCTH)KECHUM €CTECTBEHHBIX HAyK IS Pa3BUTHA LHUBWIM3ALMU WU
ITOBBIIIEHUS Ka4eCTBA KU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HaHUI B TPO()ECCHOHATBHOM ESITEIbHOCTH U
MOBCEAHEBHOM XKU3HU AJi1 oOecreueHus: 0€30NacHOCTH )KU3HEAEATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 3J0POBbsl, OKPYKAIOIIEN CPEIBI.

B pabouyto nporpaMMmy BKIIIOUEHO COJIepKaHHUE, HAMpaBJIEHHOE Ha (JOPMUPOBAHUE
y oOydarommxcs KOMIIETEHLUH, HEOOXOAuMBbIX 1l kauecTBeHHoro ocBoeHus OIIOII
CIIO Ha 06a3ze OCHOBHOro oOHIEro 00pa3oBaHUsA C MOJYYEHHUEM CpPEIHEro OOIIero

O6paSOBaHI/IH; nporpaMmsel MOATOTOBKHU KBaJ’II/I(I)I/IL[I/IpOBaHHBIX pa6OIII/IX, ClIyKalux.

2.0BIIASI XAPAKTEPUCTUKA YYEBHOUN JUCIIATIJIAHBI

buonorus — cucrema HayK, H3ydaromasa BCC ACIICKTHI JKH3HU, Ha BCCX YPOBHAX
opraHm3alnuvu KHUBOI'o, Ha4YWHAdA C MOJICKYJLIPHOI'O M 3adKaHYHBadgd 6I/IOC(1)CpHBIM.
OObexTaMu HN3YyUCHUA OMOJIOTUN SIBIISIFOTCS  KHUBEIC OpraHn3mMbl, HX CTPOCHHUC U
KHU3HCACATCIBHOCTDb, UX MHOPOO6paSH€, IMPOUCXOKACHUC, SBOJIIOIUA W PACIIPCACIICHHUC

JKUBBIX OPIr'aHU3MOB Ha 3emie.

OO6mmast OMoyorus U3ydaeT 3aKOHbI UCTOPUUYECKOTO U MHAMBUAYATBHOTO Pa3BUTHUS
OpraHU3MOB, 00IIKE 3aKOHBI KU3HH U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEePHBI NIl BCEX
BUJIOB JKMBBIX CYHIECTB Ha IUUIaHETE, a TaKKE HMX B3aUMOJCHCTBHE C OKpY KaloIlIeu

CpEJION.

buosorusi, Takum 00pa3oM, SBISIETCA OJHOM K3 OCHOBOMOJIATalOIIMX HAyK O
KU3HM, a BIIaJICHHE OWOJIOTHYECKUMHU 3HAHUSMH — OJIHUM M3 HEOOXOIUMBIX YCIOBHUI

COXpAaHCHHUA )KU3HHW Ha INIAHCTC.

OcHOBY coepxaHusi y4eOHOM AUCUUIIIUHBI «BHONOTH» COCTaBIAIOT CAEAYIOLIUE
BEAYILIHE UJCH: OTINYNATEIIbHBIE PU3HAKH )KUBOU MPUPOJIBI, €€ YPOBHEBASI OpPraHU3aALUs
1 DBOJIONMSA. B COOTBETCTBMM C HUMH BBIICIICHBI COJIEPKATEIbHBIC JIMHUHA: OWOIOTHS
KaK Hayka; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METOJIbl HAy4yHOIr'O IO3HAHUS; KIIETKa;

OpTraHu3M; MOMYJISALNS; BUI; SKOCUCTEMBI (B TOM 4yucie ouocdepa).

Conepxanue yueOHON AUCHUIUIMHBI HAIIPABJIEHO HA MOJTOTOBKY OOyYarOUIMXCs K



PELICHUIO BaKHEMIIMX 3a]ad, CTOSIIMX Mepel] OHOJOTMYEecCKO HayKoh, — IO
palMOHATBHOMY MPHUPOAOIOJIB30BAHUIO, OXpaHE OKPYXKAIOLWEH Cpeabl U 310pPOBbs

JTIOEN.

B  mpodeccroHanbHbIX  00pa30BaTENBbHBIX ~ OpPraHU3AIUAX,  PEATH3YIOIIUX
00pa3oBaTeIbHYI0 MPOTPaMMy CpEIHEro oOIero o0pa3oBaHHs B Ipejeiaax OCBOCHHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 0011er0o 00pa3oBaHusl, U3yYeHUE Y4eOHON AU CUUIIIUHBI
«buonorus» uMeer cBOM 0COOEHHOCTH B 3aBUCUMOCTH OT PO ISt TPOPECCHOHATHHOTO
oOpa3oBaHus, Oa3WpyeTcs Ha 3HAHHUSIX OOYYAIOIIMUXCS, TOMYYEHHBIX TpPU H3YUCHUH

Ouonoruu, XuMuu, PU3nKu, reorpadud B OCHOBHOW IIKOJIE.

[Tpu ocBoennu npodeccuit CIIO u cnenumansrocreir CIIO TexHuyeckoro npodus
npodeccruoHaIbHOro 00pa3oBaHusl Ouonorusi u3zydaercs Ha 0a3zoBoMm ypoBHe PI'OC
cpenHero obmero obpazoBaHusi, npu ocBoenun mnpodeccuit CIIO u cnenumanbHOCTEH
CIIO ectectBeHHO-HayyHOrO Tpoduiis mnpodecCHuoOHANbHOrO0 00pa3oBaHUsl OWOJIOTHS
u3ydaercst Oosee yriyOJIeHHO, Kak npoduiibHas ydyeOHas NUCLUUIIIMHA, YYUTHIBAIOIIAS
cnenuuKy OCBaMBaeMbIX mpodeccuil WM CHenuasbHOCTe. DTO BBIpakaeTcs B
collepKaHUM OOYYEHHMsI, KOJMYECTBE YacOB, BBIICIAEMBIX HA M3YyYEHHUE OTACIBHBIX TEM
y4eOHOW JTUCHUIUIMHBI, TIIyOMHE MX OCBOCHHS OOyYarONIMMHCS, 00bEeME M XapaKTepe
MPAKTUYECKUX 3aHATUH, JEMOHCTpAlWi, BHUIAX BHEAYAUTOPHOW CaMOCTOSTEIbHOU

paboTHI CTYACHTOB U T. II.

Conepxanue y4eOHOM JUCHUIUIMHBI —TpeaycMaTpuBaeT (opmupoBaHue Yy
oOydJarommuxcs OOIIEeHAyYHBIX 3HAHWW, YMEHUI M HaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB
NEATENIBHOCTA W KIIOYEBBIX KOMIIETCHUHM, BKIIOYAKOIIMX YMEHHWE CpPaBHUBATH
Ononornyeckue OOBEKTHI, aHAJIM3UPOBAaTh, OIEHMWBATH K 0000IIATh TOJYYCHHBIS

CBCACHMA, YMCTb HAXOAUTb U MCIIOJIb30BATh I/IH(bOpMaI_II/IIO N3 PA3JINYHbIX HCTOYHHKOB.

N3ydenne  obOmieoOpazoBaTebHOM  y4eOHOM — aUCHHMIUTMHBI  «bHogorus»
3aBepIIacTCs IOABEJACHUEM HTOroB B (opme nuddepeHIMpPOBaHHOTO 3adera WIIn
9K3aMCHA B paMKax IPOMEKYTOUHOM aTTeCTallMd CTYIASHTOB B IPOIECCE OCBOCHUS

OIIOII CIIO c monyuenuem cpeguero oomiero oopaszoanus (IITIKPC, ITTICC3).



3. MECTO YYEBHOM JUCHUILIUHBI B YYUEEHOM ILIAHE
VyeOnas nucummuumHa OVYIL.O8 «buonorus» sBnasercs y4eOHbIM IpPEIMETOM IO
BBIOOpY U3 00s13aTesbHOM TTpeaMeTHOM obnacTu «EctectBennsie Hayku»y OI'OC cpennero
o01iero oOpa3oBaHus.
VyeoOnas mucuumimHa OVYIL.08 «buonorusi» usyudaercs B o01ieoOpa3zoBaTeIbHOM
uukie yyeoHoro miuaHa 08.01.28 Mactep cTpOUTENbHBIX OTAEIOYHBIX U JEKOPATHUBHBIX

paboT Ha 6a3e OCHOBHOT'O OOIIEro 0Opa3oBaHMUs.

4. PE3YJBTATHI OCBOEHUSA YYEBHOM JUCITUIIJINHBI

OcBoenue coaepxkanust yueoHoit nucuumuinabl OYI1.08 «buosorus» obecrneunBaet
TOCTH)KEHUE CTYJACHTaAMU CIEYIONIUX PE3YIbTAaTOB:

JIUYHOCMHBIX:

— YCTOWYMBBIM MHTEPEC K UCTOPUU U JOCTIKCHHUSIM B 00JIACTH €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCUNCKHUE €CTeCTBEHHBIE HAYKH,

— TOTOBHOCTh K TMPOJOJDKEHHIO O0Opa30BaHUs, IOBBIIIEHUIO KBaTH(UKAIIUA B
n30paHHON TpodeccHoHaIbHON AEATEIBHOCTH C HCIOJIB30BAHMEM 3HAHUM B 00JIACTH
€CTEeCTBEHHBIX HaYK;

— OOBEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIUM B OOJIACTH €CTECTBEHHBIX
HayK JUIs 9eJIoBeKa M OOIEeCTBa, YMEHHE HCIIOIL30BaTh TEXHOJOTHYECKHE JOCTHKEHUS B
o0jlacTh XMMHM W OHWOJIOTMM JUIsl TIOBBIIICHUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO
pa3BUTHs B BEIOpAaHHOU MPpodeCcCHOHANBHON NEATeTbHOCTH;

— YMEHHE MPOAHAITN3UPOBATH TEXHOTEHHbBIE TIOCIEICTBUS JJIs1 OKPYKAIOIIEH CPEeIbl,
OBITOBOI W MTPOM3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA;

— TOTOBHOCTb CAMOCTOSITEIBHO JOOBIBAaTH HOBBIE /JIsi CeOsi €CTECTBEHHOHAYUYHBIC
3HAHMSI C UCTIOIB30BAHUEM JIJISl TOTO JIOCTYITHBIX HCTOYHUKOB WH(MOpMAITNH;

— YMEHHME YHOpPaBJISATH CBOEM TMO3HABATEIbHOM JEATEIBbHOCTHIO, TIPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHSL;

— YMEHHE BBICTPaUBATh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHS B KOMAaHJE IO
pelIeHnIo O0INX 3a7a4 B 00J1aCTH €CTECTBO3HAHUS,

Memanpedmemublx:



—OBJIaJICHHE YMEHHMSIMU W HaBBbIKAMU PA3JIMYHBIX BHUJOB I03HABATEIHHOMN
NEATEeNIbHOCTH ISl U3YUYEHHUS Pa3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TO3HaHMS (HAONIOJAEHUS, HAYYHOTO
AKCTIEPUMEHTA) JIJISI U3YUYCHUS PA3IMUHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI MHUPA, C
KOTOPBIMH BO3HMKAET HEOOXOIMMOCTh CTaJIKUBATLCS B MpodeccuoHanbHoM cdepe;

— yMEHHUE ONpEAeNATh LEeIu U 3a7a4M JesITeIbHOCTH, BHIOUPATh CPEACTBA I UX
JOCTH)KEHUS Ha MPAKTHKE;

—  yYMEHHE  HCHOJIb30BaTh  pa3JIUYHbIE  WCTOYHUKH  JUISI  TIOJYyYCHHUS
€CTEeCTBEHHOHAy4YHOU HHGOPMAIMU U OIEHUBATh €€ JOCTOBEPHOCTh ISl JOCTHXKEHUS
IIOCTABJICHHBIX 1IE€JICH U 3a7ay;

npeomemHuulx:

—  c(opMHUpPOBAHHOCTH  TPEACTABIEHUM O  IEJIOCTHOM  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHE MHUpa, NPHUPOJE KaK €IUHOM IIeJIOCTHOM CHCTEME,
B3aMMOCBSI3U YEJIOBEKa, MPUPOABI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennolii;

— BIIAJICHUE 3HAHUSIMU O HauOoJiee BaXKHBIX OTKPBITUSX U JOCTHKEHUSAX B 00JIacTU
€CTECTBO3HAHUS, TMOBIUSBIINX HAa HBOJIIOIUIO MPEJCTAaBICHUN O MPUPOJE, HA pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

— c(hOpPMHUPOBAHHOCTh YMEHHUS NPHUMEHSThH €CTECTBEHHOHAy4YHbIC 3HAHUSA IS
O0OBSICHEHUS OKPYXKAIOIIHNX SBICHUN, COXpAHEHUS 370pOBbs, 00eCTICUeHHU 0€30MMacHOCTH
KUBHENEATEIPHOCTH,  OEpeXKHOr0  OTHONIICHHWs] K  MPUPOJE,  PAIMOHAIBLHOTO
MIPUPOIOTIONH30BAHNUS, a TAK)KE BBITIOJHEHUS POJIA TPAMOTHOTO TTOTPEOUTENS;

— chOpMHUPOBAHHOCTHh TPEJICTABICHUN O HAYYHOM METOJE TO3HAHUS MPUPOIBLI U
CpPEeACTBaxX U3YYEHUsI MEraMupa, MaKpoOMUpa U MUKPOMHUPA; BIAICHUE TPUEMAMHU

€CTECTBEHHOHAYYHbIX  HAOJIONEHUH, OMNBITOB, HCCIEIOBAHUI W  OLEHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJbTaTOB;

— BJIaJICHHE TOHATUIHBIM amnmapaToM €CTECTBEHHBIX HAayK, MO3BOJISIOMINM
MO3HAaBaTh MHp, Y4YacCTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHOHAYUYHBIM BOMPOCAM,
UCIIOJIb30BaTh Pa3IMyHble UCTOYHUKHU MH(OPMALIUU J1JI OJITOTOBKK COOCTBEHHBIX PadoT,

KPUTHYECKU OTHOCUTHCSA K coobmienusm CMU, comeprkammnm HaydHYI0 HHOOPMAITAIO



—Cc(hOpPMUPOBAHHOCT, yYMEHUW TMOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS I KaXJIOro YeJIOBEeKa HE3aBHCHUMO OT €ro Mpo(eCcCHOHATBHON JAEsTeNbHOCTH,
paznuuath (akThl M OIICHKH, CPABHUBATH OIICHOYHBIE BBHIBOJbI, BUJETh HX CBSI3b C

KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOU LICHHOCTEM.

5.COJEPXKAHUE YYEFHOHN JUCIIUIIJINHBI
BNOJIOI'UA

buosorusi — COBOKYIHOCTH HAayK O KMBOW mnpupoae. Meroasl Hay4yHOro
no3Hanuss B Ouosiorun JKuBas mpupojia Kak OOBEKT u3ydeHus Ouosioruu. MeTojbl
UCCJICJIOBAHUS JKUBOM TpUponbl B Ouonoruu. OmnpeneneHUe XKU3HU (C MPUBICYCHUEM
Marepuasa u3 pa3iesiioB PU3NKUA U XUMUK). Y POBHU OpPTraHU3alNH KU3HU.

JleMoHCTpanuu

YpoBHM OpraHu3aiuu KU3HHU.

MeTo1bl TO3HAHUS KUBOU IPUPOJIBL.

Kaerka

Hcrtopus nzyuenus kineTkr. OCHOBHBIE MOJIOKEHUS KIETOUYHOU Teopuu. KineTtka —
CTPYKTYPHO-(DYHKIIMOHAbHAs (JIEMEHTapHasA) €UHUIIA )KU3HU.

Crpoenue kietku. [IpokapuoThl U 3yKapHOTbl — HH3LIME U BBICHIUE KIIETOYHBIE
opranu3mMbl. OCHOBHBIE CTPYKTYPHBbIE KOMIIOHEHTHI KJIETKH 3yKapuoT. KiietouHoe sapo.
OyHKIMS sApa: XpaHEeHHe, BOCIPOU3BEICHUE U Tiepeada HacleACTBEHHOW nHpOopMaIln,
PETYISIIUS  XUMUYECKOW AaKTUBHOCTH KiIEeTKH. CTpykTypa ¥ (QYHKIHH XPOMOCOM.
AyYTOCOMBI U MOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHE XMMHYECKUX 3JI€MEHTOB. Heopranuueckue BemiecTBa B
COCTaBe KIJIETKH. POib BOJBI Kak pacTBOPUTENS U OCHOBHOIO KOMIIOHEHTa BHYTPEHHEU
Cpelbl OpraHMW3MOB. YTJEBOAbl W JHUNHUABI B KieTke. CTpykTypa W OHOJIOTHYECKHE
dynkiuu 6enkoB. CTpoeHHE HYKICOTHIOB M CTPYKTYypa MoNMMHyKiIeoTuaHbIX mneneit JJHK
u PHK, ATO.

Bupycel u Oaktepuodaru. HekneTrouHoe CTpoeHHE, >KU3HEHHBIM LUKI U €ro
3aBUCUMOCTh OT KJIETOYHBIX (PopM ku3HH. Bupycbl — B030yauTenn HHPEKIIHMOHHBIX

3a00neBaHuil; MoHsATHE 00 OHKoBUpycaX. Bupyc ummyHnomedpuuuta yenoseka (BUY).



[Ipodunaktrka BUY-undexnuu.

JdemoHcTpanuun

CrtpoeHne MOJIEeKyIIbI OelKa.

Crpoenue monekynsl JTHK.

CTpoeHue KIETKH.

CtpoeHue KIETOK NPOKApUOT U AYKAPUOT.

Ctpoenue Bupyca.

IIpakTHyeckue 3aHATHS

HaGmionenre KIeTOK pacTeHUHM M SKUBOTHBIX TOJI MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpernapaTax U UX OlHCaHHe.

CpaBHeHUE CTPOCHHUS KJIETOK PACTEHUN U KUBOTHBIX.

Opranusm
Opranu3m — eauHoe 1ienoe. MHoroo6pasue opraHuzmMoB. OOMEH BeEIIECTBOM H

SHEPruer C OKpYKawllel cpelod Kak HeoOXOIHUMOE YCJIOBHE CYIIECTBOBAHUS >KHBBIX

CHCTCM.
CrnocoOHOCTh K CaMOBOCITPOU3BCACHUIO — OJAHA K3 OCHOBHBIX 0COOCHHOCTEH
JKUBBIX OpPraHU3MOB. I[GJICHI/IC KIICTKH — OCHOBa poOCTa, PAa3BUTHA W PASMHOKCHUA

opranu3MoB. becmnonoe pa3mHoxkeHue. [loloBOM mpolecc W MOJIOBOE Pa3MHOMKEHHUE.
OmogoTBOpEHUE, €ro OMOJIOTUYECKOe 3HaUCHUE.

[TonsiTue 00 wWHAMBHUIyaTbHOM (OHTOTEHE3), AMOpPHOHAIBHOM (IMOpHOreHe3) u
MOCTAIMOPHOHAIBHOM pa3BUTUU. HAMBUyaTbHOE Pa3BUTHE YETOBEKA U €r0 BO3MOKHbBIC
HapyIICHUS.

OOmme mpencTaBieHUs O HACJICJACTBEHHOCTH W HM3MEHYUBOCTH. [eHeTHdeckas
TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBaHue npru3HaKkoB
y 4yenoBeka. IlomoBeie xpomocombl. ClerieHHOE C  MOJOM  HacleJOBaHHE.
HacnenctBennsie 0oJie3HM 4YelNOBEKa, UX MNPUYMHBI U mpodunakTuka. CoBpeMEHHbIE
MIPEACTABIEHUS O TEHE U TEHOME.

['eneTnyeckre  3aKOHOMEPHOCTHM  HU3MeHUuMBOCTH.  Krnaccudukamuss  gopm
M3MEHYUBOCTU. BiiusiHue MyTareHoB Ha OpraHU3M YeJIOBEKA.

HpeI[MCT, 3aga4u U MCTOAbI CCIICKIIUHU. I'eneTuueckue 3dKOHOMCPHOCTH CCJIICKIIHH.
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Vyenne H.M. BaBuioBa o neHTpax MHOrooOpasuss M NPOUCXONKIEHUS KYJIbTYPHBIX
pacTeHu.

buotexnonorus, ee TOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JdemoHncTpanuun

OOMeH BelIeCcTB U MPEBpaIEHUs SHEPTUHU B KIIETKE.

Jlenenne KiIeTku (MUTO3, MEi03).

CrniocoObl 6ecrioNIoro pa3sMHOKEHHUS.

O1u1010TBOPEHHE Y PACTEHUM U )KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHu3Ma.

Hacnenctsennsie 60Jie3HH YeI0BEKa.

Biusinue ankoronnsma, HApKOMaHUM, KYPEHHSI Ha HACJIECTBEHHOCTb.

Myranumu.

MopaudukanuoHHass K3MEHUUBOCTb.

LlenTpsl MHOTOOOpa3us U MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHIA.

NckyccTBeHHBINH 0TOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHU.

IIpakTH4yeckue 3aHATHS

Penienrie 35ieMeHTapHBIX TEHETUYECKUX 3a]1a4.

AHanu3 U OIIEHKAa ATUYECKUX AaCIEKTOB PAa3BUTHS HEKOTOPBIX HCCIEIOBAaHHUIl B
OMOTEXHOJIOTUH.

Buna

OBOJNIONMOHHAS TEOpPUST U €€ pPoidb B  (OPMHUPOBAHMH COBPEMEHHOMU
€CTECTBEHHOHAY4YHOM KapTUHBI Mupa. Buz, ero kpurepuu. Ilonyisinusa kak cTpyKTypHas
eauHuLa Buaa u 3Boionuu. Cunretndeckast reopus 3sostonuu (CTI). JIBrKkyliue cuisl
ABOIOLNH B cOOTBETCTBUM ¢ CTO.

Pesynbratel  3BOmonuu. CoxpaHEHHE MHOrooOpas3usi BHAOB KakKk OCHOBa
ycTOWYMBOTO paszBuTus Ouocdepsl. [lpuunHbl BbEIMUpaHWS BUIOB. buonormdeckuii
nporpecc u OUOIOTUYECKUI perpecc.

['unoTe3sl MPOUCXOKIACHUS KU3HU. Y CI0KHEHHUE KUBBIX OPTaHM3MOB Ha 3eMJiie B

IIponeccce 3BOJIFOLMH. AHTpOHOFeHGS H €ro 3aKOHOMCPHOCTH. I[OKaBaTCHBCTBa poacTtBa
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YeJOBeKa C MIICKOMUTAIOMIMMU >KUBOTHBIMU. DakTopbl aHTpOINOreHe3a: YCI0KHEHUE
MOMYJISIITUOHHON  CTPYKTYpbl BHJIa, W3TOTOBJICHHE OpYyAUN Tpyaa, IMepexol OT
pPaCTUTENBHOTO K CMEIIAaHHOMY THUIY TMWUTaHMs, HUCHOdb30BaHue OrHs. [losiBieHue
MBICIIUTEIIbHON JEATEIIBHOCTUA U YICHOPA3AEIbHOU peur. [IponcXok)IeHnE YeI0BEUECKUX
pac.

JdemoHcTpanumn

Kpurepuu Buga.

[Monynsiiust — CTpyKTypHas €AMHUIA BUJIA, €AMHUIIA YBOJIIOIUU.

JIBIKYIIME CUITBI DBOJTIOIUU.

BosnukHOBeHHE 1 MHOT00Opa3ue MpUCcnocoOJICHUN Y OPraHU3MOB.

Penkue u ncuesaroiiye BUIBIL.

JIBIKYIIME CHUITBI aHTPOIIOTeHE3A.

[TpoucxoxaeHne YenoBeKa U YeJI0BEUECKUX pac.

IIpakTH4yeckue 3aHATHS

Onucanue ocobelt Buja o MoppoIorHiecKoMy KPpUTEPHUIO.

AHanu3 1 OLIEHKA Pa3IMYHbIX THUIOTE3 MTPOUCXOKICHHUS )KU3HU.

AHanu3 1 OLIeHKA Pa3JIMYHbIX TUIOTE3 IPOUCXOKICHUS YEIIOBEKa.

JKOCHUCTEMbI

[Ipenmer u 3agauu SKOJOTHHU: Y4eHHE OO0 SKOJOTMYECKUX (akTopax, YUCHHE O
co00IIecTBaX OPraHU3MOB, YUeHHUE 0 drocdepe.

Okonornyeckue (PakTopbl, OCOOCHHOCTHM WX BO3JCHUCTBHS. ODKOJIOTHYECKas
xapakTepuctuka Buaa. IloHstue 00 dkomornueckwx cucreMax. llemn mnurtanwms,
TpoduuecKre ypoBHH.

buoreonieno3 kak skocucreMa. buocdepa — rinobanbHas skocuctema. Yuenue B.
N. Bepnanckoro o Oumocdepe. Ponmp xuBbIX opranm3smoB B Ouocdepe. buomacca.
buonorndeckuii KpyroBopotr (Ha mOpumepe KpyroBopora yrieponaa). OCHOBHbIE
HaIpaBJICHUs] BO3JCHCTBUSA 4YenoBeka Ha Owocdepy. Tpanchopmarus ecTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCUCTEM (arpoIieHO30B).

JdemoHcTpanumn

DKkoJsiornyeckre PakTopbl U UX BIHUSHUE HA OPTaHU3MBI.
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MeXBUI0BbI€ OTHOIIEHUS : MAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIIHS, CUMOMO3.

SpycHOCTb pacTUTENBHOTO COOOILIECTRA.

KpyroBopot yriepona B 6uocdepe.

3anoBeAHUKH U 3aka3HUKU Poccun.

IIpakTHyeckue 3aHATHS

CocraBiieHHe CXeM Nepeaadr BEIIECTB U SHEpruu (1ienei muTaHus).

CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOIHBIX IKOCHCTEM U arpodKOCHCTEM CBOCH
MECTHOCTH.

Penienne 3x0ornyeckux 3agad.

AHanu3 U OlIEHKa MOCJIEICTBUI COOCTBEHHOM JIESITEILHOCTH B OKPYIKaIOIIEH cpejie,
II00aTBHBIX SKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelieHuUs.

IKCKypCHH

Mmuoroo0Opa3zue BuuoB. (Ce30HHbIE U3MEHEHHMs B MpUpoJe (OKPECTHOCTH
npodeccruoHaIbHOM 00pa30BaTeIbHON OpraHU3aINN).

EcTtecTBeHHBIE W HCKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH MpodhecCHOHAIbHON
o0Opa3oBaTeIbHON OpraHu3aIum).

6. TEMATUYECKOE IIJIAHUPOBAHUE
[Ipn peanuzanuu coaepkaHusi 00IE00pa30BaTEILHON YUCOHOM JAUCITUTIIIMHBI

OVIL08 «bUOJIOI' U yueOHas Harpy3ka oOy4aroImuxcsi COCTaBISET:

Bua yueOHoi padoThI O0Bem B yacax
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 36
B TOM YHCJI€:

TEOpETHUYECKOE 00yUEeHUE 18
MPAKTUYECKHUE 3aHITH 18

y‘Ie6HBIM IIJIaHOM

na0opaTOpHbIE 3aHATUSA
HE NIPEyCMOTPEHBI

y‘Ie6HBIM IIJ1aHOM

CEMHUHAPCKUE 3aHSITHS
HE MPEAYCMOTPEHBI

y‘Ie6HBIM IIJ1aHOM

caMOCTOsITeNIbHAs paboTa
HE IIPEYCMOTPEHBI

IIpome:xxyTouyHas arrecranus B ¢gopme nuddepeHIupOBAHHOIO 3a4€Ta
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7. TEMATHUYECKUM IIJIAH YYEBHOM JUCIHUILINHBI

OVIIL.08 «bUOJIOI' U5 »
Bu yuedHoii paGoThI Pacnpenenenne TPYA0€MKOCTH pazjiesia (B
Bcero yacos Ha [4acax) 0 BUAAM y4eOHOMH padoThl
AynHUTOpHBIE 3aHATHS. pasjaes Jlexuun IIpakTnueckune | JlabopaTopHbie
Copepxanue 00ydeHus 3aHATHS 3aHATHSA
BHOJIOI'UsA - -
BBenenue 2 2 - -
buonorus — coBOKYNHOCTb HayK
0 KMBOM mpupoae. Metobl 4 2 2 -
Hay4YyHOT'O MO3HAHUS B OMOJIOTUU
Knerka 4 2 2 -
Opranusm. 4 2 2 -
OCHOBBI TCHETUKH U CEJICKITHH 5 2 3 -
[Ipoucxoxaenue u  pa3BUTHE 4 5 5 i
JKU3HU Ha 3emMie
[TpoucxoxaeHue yemoBeka 4 2 2 -
OCHOBBI SKOJIOTUH 5 2 3 -
buonnka 4 2 2 -
Bcero 36 18 18 -
IIpomexyTouyHasi arrectanus B popme nuddepeHIUPOBAHHOIO 324€eTa
Htoro 36 | 18 | 18 | -

8. XAPAKTEPUCTHUKA OCHOBHBIX BUOB JEATEJIBHOCTH

OBYYAIOIIIUXCA

BHOJIOI'UsA

brosorus — COBOKYITHOCTh
HAayK O KUBOU MPHUPOJIE.
MeTo1bl HAy4HOTO TO3HAHUS
B OMOJ0THH

3HAKOMCTBO ¢ 00BEKTaMH H3y4eHHUsT OMOJIOTHH.

Brisiinenue ponu 6nonoruu B GOpMUPOBAHHH COBPEMEHHOMN
€CTECTBCHHOHAYYHOU KapTUHBI MUPa U MPAKTHYECKOU EeATETLHOCTH
JIronei

Knerka

3HaKOMCTBO C KJIETOYHOM T€OpUel CTPOECHUsI OPraHU3MOB.
[TosryyeHue npeacTaBiIeHUs O POJIM OPraHUYECKUX U HEOPraHMUECKUX
BEIIIECTB B KJIETKE.

3HaHUe CTPOCHMSI KJIETOK 0 Pe3yJibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHue onuceIBaTh MUKpONIpenapaThl KJIETOK pacTeHull. YMeHue
CPaBHUBATh CTPOCHHE KIJIETOK PACTEHUN U )KUBOTHBIX I10 TOTOBBIM
MUKponpenapaTam

Opranuszm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHUsI OPraHU3MOB, CTaAHM
OHTOT€HE3a Ha IPUMEpPE YeIloBEKa.

3HaHWe IPUYMH, BBI3BIBAIOIINX HAPYLIEHUS B Pa3BUTUU OPraHU3MOB.
YMeHue noap30BaThCsl TEHETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM,
pelmarh NpOoCTEUIINE TeHETUYECKUE 3a1aUH.

3HaHHe 0COOEHHOCTEH HACIEACTBEHHON 1 HEHACIIEACTBEHHOMN
W3MEHUYMBOCTH U UX OMOJIOTUYECKOM POITU B SBOJIOIMH KHUBOTO

Bun

YMmenue AHAJIM3UPOBATH U OICHUBATL PA3JIMYHBIC THIIOTE3bI
NPOUCXOKACHUA KU3HU HA 3emue.
YmMmenue IIPOBOAUTH OIIMCAHUC ocobeit OAHOIo BHUJa 110
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MHCHHC.

MOP(OTIOTUIECKOMY KPUTEPHIO.

Pa3BuTHre crmocoOHOCTEH SICHO M TOYHO M3J1araTh CBOM MBICIIH, JJOTHYECKU
000CHOBBIBATh CBOIO TOUKY 3pPEHUS, BOCIIPUHUMATh U aHAJIH3UPOBAThH
MHEHUs1 COOECEeTHUKOB, ITPU3HABAs [IPABO JAPYroro YelOBEeKa Ha HHOE

YMeHue 10ka3pIBaTh POJCTBO YEIOBEKA U MIIEKOIUTAIOIINX, OOITHOCTh U
PaBEHCTBO YEJIOBEYECKUX pac

DKOCHUCTEMBI

OPraHu3MBbl.

3HaHHE OCHOBHBIX SKOJIOTHYECKHX q)ﬁKTOpOB U UX BJIMAHUA Ha

3HaHUE OTJIMYUTEILHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIECTB—
arposkocucteM. [lomydeHue npencTaBieHUs O CXeMe SKOCHCTEMBI Ha
npuMepe ouocdepsrl. JleMoHcTpalus yMeHHs TIOCTAHOBKH TeJIeH

NS TEeTbHOCTH, TUTAHUPOBAHUE COOCTBEHHOW JEATEIIbHOCTH JIIS
JOCTH>KEHUS TIOCTABIICHHBIX IIeJIEH, TPEIBUICHUS BO3ZMOKHBIX
pe3yabTaTOB 3TUX JACUCTBUH, OpPraHU3alli CAaMOKOHTPOJISI M OTICHKH
MOJTyYeHHBIX pe3yabTaToB. OOydeHune COOMI0ICHUIO MPABKII TOBECHUS B
Mpupo/ie, 6epeKHOMY OTHOIICHHIO K OMOJIOTHYECKIM 00BEeKTaM
(pacTeHUsIM M )KUBOTHBIM U MX COOOILIECTBAM) M UX OXpaHe

9. YHUEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE IMTPOI'PAMMBbI YYEBHOM JUCHUITJIMHBI
OYVYIIL.08 «BUOJIOI' Usl»

Onucanne MaTepUAJIbHO-TeXHUYeCKOMH

OCyIIeCTBJIEHUSI 00Pa30BaTeIHLHOIO MPoIecca

0a3bl, Heo0XoauMoii ISt

HaumenoBanue nomernieHui i mpoBeIeHUS BCEX
BUJIOB Y4eOHOM 1eATeNbHOCTH, IPEAYCMOTPECHHON
y4eOHBIM IIJIAHOM, B TOM YHCJI€ IOMEIICHUS IS
CaMOCTOSITENILHOM pabOThL, C YKa3aHUEM MEePEUHS

Agipec (MECTOTIOJIOKEHNE) TTIOMEIICHUH 7151
NPOBEJICHUS BCEX BUJIOB YUEOHOI
NEeSITeTbHOCTH, TPEIYCMOTPEHHOW y4eOHBIM
IUTaHOM (B CITydae peann3amnuu

Ne o/m OCHOBHOTO 000pYyJOBaHMs, yUeOHO-HATJISITHBIX 00pa3oBaTeIbHON MTPOrPaMMBbI B CETEBOM
MOCOOUH U UCIIOJIB3YEMOTO MPOTPAMMHOTO dbopMe JOTMOIHUTENBHO YKa3bIBAETCS
oOecrieyeHus HalMEHOBAHUE OpraHu3alllM, C KOTOPOH
3aKJIFOYCH JIOTOBOD)
Kabuner ectecTBo3HaHUS: yueOHAS ayTUTOPHS IS 414042, r. Actpaxans, ya. MaructpanbHas, 18
MPOBEICHUS 3aHATUN BCEX BUIOB, B TOM YHUCIIE Aynutopus Ne 208
TPYNIOBBIX U HHIUBUAYAIEHBIX KOHCYIbTAIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUYHOU aTTECTAI[UU
1 YyebHas mocka

Pabouee mecTo npenonaBaTens

Kommutekt yuebHoit Mebenu Ha 25 oOydarommxcs
YyeOHO-HarIsIAHbIE TOCOOUS

IlepeHocHON MyNbTUMEIUITHBIA KOMITIEKT

Hocrtyn k nHpOpMaLMOHHO-TETEKOMMYHHKAIIHOHHON
ceru «HTEpHET»

7-Zip GNU OTkpbITOE TUIIEH3MOHHOE COTJIallieHue
GNU General Public License. Office 365 Al
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AkaneMuueckas TOJITUCKA.

Adobe Acrobat Reader DC. OTkpbiTOE JTHIIEH3UOHHOE
cornarenne GNU General Public License

Internet Explorer. IIpenocrasisiercs B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecrumaTHoe mporpaMMHOe 0OecIieueHHe.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OneKTpoHHas OUOIMOTEUHAsT CUCTEMa «AKaIeMUSI».

Kabuner ecrecTBo3HaHUS: ydeOHas ayTUTOPHS JUIS
MIPOBEICHNS 3aHATUH BCEX BUJOB, B TOM YHCIE
TPYNIOBBIX ¥ MHAUBUAYAJIBHBIX KOHCYIbTAIHH,
TEKYILEro KOHTPOJIS ¥ MPOMEXYTOYHON aTTeCTaI[ui
VYyebHas mocka

Pabouee mecTo npenonaBaTens

Kommnekt yuebHol Mebenu Ha 25 obydaromuxcst
VueOHO-HaTIAIHBIE T0COOUS

IIepeHoCHON MyJIBTUMEIUINHBIN KOMILIEKT

Hoctyn x nHpOpPMAITMOHHO-TEIEKOMMYHUKATTNOHHON
cetu «IHTEpHET»

7-Zip GNU OTKpbITOE TUIIEH3UOHHOE COTJIaNICHIE
GNU General Public License. Office 365 Al
AxaneMudeckas TIOITHCKA.

Adobe Acrobat Reader DC. OTkpsITOE JTHIIEH3HOHHOE
cornarreane GNU General Public License

Internet Explorer. TIpemocraBisercs B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmmaTHOe mmporpaMMHOe 00€eCIIeUeHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OneKkTpoHHasT OMOIMOTEIHAS CUCTEMAa « AKaIEeMUS».

414042, r. Actpaxansp, yi1. MarucrpansHas, 18
Aynutopus Ne 204

JlabopaTopusi ecTecTBO3HAHUS

VYyebnas mocka

Pabouee mecTo npenonaBaTens

Kommutekt yuebHoit mebenu Ha 25 oOydarommxcs
Y4eOHOo-HarIsAHBIE TOCOOUS

Mukpockonsl — 15 mr.

IIepenocHOI MyIbTUMEIUNHBIN KOMILIEKT

Hocrtyn k nHpOPMaLMOHHO-TEIEKOMMYHHKAIIHOHHON
ceru «MHTEpHET»

7-Zip GNU OTKpbITOE JTUIIEH3MOHHOE COrJIalleHne
GNU General Public License. Office 365 Al
AxazeMuuecKasi oIucKa.

Adobe Acrobat Reader DC. OTkpbiTOE JTHIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocrasisiercs B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becmatHoe nmporpaMMHOe o0ectieueHue.

414042, r. Actpaxans, ya. MaructpanbHas, 18
Aynutopus Ne 204
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VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnekTpoHHas OUOIMOTEUHAsT CUCTEMA «AKaIEMUSI».

[TomerieHue Ist cCaMOCTOSITENBHON paboThI 414042, r. Actpaxans, yi1. MarucrpanbHasi, 18
Kommnekt yuebHol MeGenu Ha 25 oOyyaromuxcst Aynutopust Ne 112

Komnrerorepst — 3mT.

Hoctyn k nHPOPMALIMOHHO-TETEKOMMYHHKAIIHOHHON
ceru «MHTEpHET»

7-Zip GNU OTKpbITOE TUIIEH3MOHHOE COTJIalleHre
GNU General Public License. Office 365 Al
AxaneMuueckast MOIIMICKA.

Adobe Acrobat Reader DC. OTkpbiTO€ JHIIEH3UOHHOE
cornarreane GNU General Public License

Internet Explorer. TIpemocrassercs B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOE o0ecTieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DneKkTpoHHAasT OMOIMOTETHAS CUCTEMAa « AKaIeMUs».

ITomermenre TSI CAMOCTOSITENTEHON PabOTHI 414042, r. ActpaxaHns, yia. MaructpaibHas, 18
KomriekT yaeOHoi MeOenu Ha 25 00yJaronuxcs Aymuaropus Ne 308

KommbroTepsr — 2miT.

Hoctyn x nHpOpPMAITMOHHO-TETEKOMMYHHUKAITNOHHON
cetu «IHTEpHET»

7-Zip GNU OTKpBITOE TUIICH3HOHHOE COTJIANIICHUE
GNU General Public License. Office 365 Al
AxaneMudeckas TIOIITHCKA.

Adobe Acrobat Reader DC. OTkpsITO€ THIIEH3HOHHOE
cormarreare GNU General Public License

Internet Explorer. TIpemocrasisercs B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmatHoe mporpaMMHOE oOecTieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnexTpoHHas OMOTMOTEUHAsT CUCTEMA «AKaIEMUSI».

10. PEKOMEHIAYEMAS JIMTEPATYPA
Jis o0yyaromuxcs
a) OCHOBHas yueOHas TuTeparypa:
1. Dxomorus , Korenesckas A. B., Kyko U. B., CkBopuios I1.M., Tutos E.B.
Ilox pen.: Tutos E.B. 1-e uza. uznanue 2017r.

0) nonoyHUTeNbHAsE yueOHast autepaTrypa (B T.4. CIOBapH):
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1. buonorus. O6mas Ouonorust (6azoBbiii ypoBeHb) E.A. KpukcyHos, A.A.
Kamenckwnii, 2016

2. [IIunkuHa — 5-€ u3A. nmepepad. u gon. — M.: U3znarensctBo FOpaiit, 2017. —
319c. — Cepus: IIpodheccuonanpHoe oOpa3oBaHue.

B) IepeueHb y4eOHO-METOIUYECKOTO 00ECTIeUeHUS :

1. VYyebHo-MeToIMUeCcKOEe TTOCOOUE MO BHITIOJTHEHUIO pedepaToB, NOKIAIOB,
UHAUBUAYAIbHBIX TPOeKTOB Mo ydyeOHou gucuuimuimde OVYILO8 «buonorus» mo
npodeccuu 08.01.28 MacTep cTpouTeIbHBIX OTJAEIOUYHBIX U JIEKOPATUBHBIX pabOT

2. ') HHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karamor skojoru4yeckux canToB). WWww.ecoculture.ru
(CaiiT 5KOJIOTMYECKOT0 MPOCBEIICHUS ).

2.www.ecocommunity.ru (MuadopManoHHbIii  CalT, OCBEHIAOIIUNA MPOOJIEMBI

skosioruu Poccun).

1) 3JIEKTPOHHO-O0MOIMOTEUHBIE CUCTEMBI:

1. KoncrautuaoB B. M., Pe3anoB A. I'., ®aneesa E. O. buonorus: yueOHUK njis
CTyH. yupexaeHui cpen. npod. odpazopanus / nox pea. B. M. Koncrantunosa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746

DKOJIOTUYECKHE OCHOBBI Tpupoaonosib3oBanus, KoncrantunoB B.M., UYenuasze
H0.b.17-¢ U31I., cTep. U3JIaHNC 2017r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

Jis nmpenoxasaresei

1. O6 o6pazoBanuu B Poccuiickoit @eaepanuu: geaep. 3axon ot 29.12.2012 Ne273-
®3 (B pea. Peaepanbubix 3akoHOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel120-D3, ot
02.07.2013 Nel170-®3, ot 23.07.2013 Ne203-D3, ot 25.11.2013 Ne 317-03, ot 03.02.2014
Nel1-®3, ot 03.02.2014 Nel5-®D3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel35-D3, ot
04.06.2014 Nel148-®3, ¢ uszM., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014
Nel45-@3, B pen.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3 MunuctepctBa oopa3zoBanus U Hayku P® ot 31 mexabps 2015 r. Nel578
«O BHeECEeHUU U3MEHEHUH B (pefiepaibHbIi rOCYJapCTBEHHBI 00pa30BaTEIbHbIN CTAaHAAPT

cpeaHero oOiiero 00pa3oBaHUs, YTBEPKACHHBIM MPUKa30oM MUHUCTEPCTBA 00pa30BaHUS
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n Hayku Poccuiickoit @enepanyu ot 17 masg 2012r. Ne413».

3. IlpumepHas ocHOBHas oOpa3oBaTelibHAs Mporpamma

oOpa3zoBaHus,  0Jg00peHHas

pelieHueM

benepaabHOTO

CpeIHEero oO0uIero

y4e0HO-METOIUYECKOTO

o0ObeuHEHUs 110 001IeMy 00pa3oBaHUIO (MPOTOKOJI OT 28 uroHs 2016r. Ne2/16-3)

11. OCOBEHHOCTH OPTAHU3AIIUM OBYUYEHHUA 11O YUYEFHOM
JACIOUIIJIMHE J1A UTHBAJINIOB U JIMI] C OTPAHUYEHHBIMUA
BO3MOXHOCTAMU 310POBbA

I[JIH O6yanOH_II/IXC$I N3 YKucCjia THBAJINAOB U JIKI C OTPAHNYCHHBIMHA BO3MOKHOCTAMU

3A0pOBbs HAa OCHOBAHHA IHCBMCHHOI'O 3asBJICHHA yqe6Ha$[ JAUCHUITIIMHA «buonorus»

pealm3yCTCsa C YUCTOM 0CcOOEHHOCTEN HCI/IXO(i)I/ISI/I‘ICCKOFO Pa3BUTHA, WHAWNBUAYAJIbHBIX

BO3MOYKHOCTEU U COCTOSIHUS 340pPOBbA ()lanee — MHIUBUAYAJIbHBIX OCO6CHHOCT€I>1)

12. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

T CHUTIITAHBI

Pe3yabTarsl 00y4yeHust

Kpurepun onenku

MeToAabI OIEHKHU

B pPE3YIbTATEC OCBOCHHA IUCHHUILIWHBI

oOyJaromuiics TIOJKEH
MIPOJIEMOHCTPUPOBATH npeaMeTHbIe
pe3yJbTaThl.

-chOPMHUPOBAHHOCTh TPEACTABICHUIN O
LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
Hay49HOU KapTHHE MHUPA, O TIPUPOJIC KaK
€IMHOM  IIEJIOCTHOM  CHCTEeME, O
B3aMMOCBSI3W YEJIOBEKa, TNPUPOJIBI H
0O0IIIeCTBA; 0 MIPOCTPAHCTBEHHO-
BPEMEHHBIX MacIiiTabax BeeneHHoi;

- BIaJeHHEe 3HAHHAMHM O HauboJjee
BKHBIX OTKPBITHUSAX U JOCTHIKCHHSIX B
00/1aCTH €CTECTBO3HAHUS, MOBIUIBIINX

Ha OBOJIOIHUIO MPEACTaBICHUH O
NpUPOJie, HA pA3BUTHUE TEXHUKUA U
TEXHOJIOTUH;

-c()OpMUPOBAHHOCTH YMEHUSs
MPUMEHSTh €CTECTBEHHO-HAYYHbBIE
3HaHUS 1151 OOBSICHEHUS] OKPYKAFOIIUX
SIBJICHHA, COXpPaHEHHUS  3JI0POBbBS,
oOecreueHust 0e30MmacHOCTH
YKU3HEICATEIIbHOCTH, OepeKHOTO
OTHOIIEHUS K pUpo/Ie,

PallMOHAJIBHOT'O MPUPOJOIIOJIL30BaAHNS,

Onenka «OTIUM4YHO» OTBETHI Ha
MOCTABJIEHHBIE BOIIPOCHI M3J1araloTCs
JIOTUYHO, TOCIEAOBATEIbHO U HE
TpeOyroT JOTIOJTHUTEIbHBIX
nosicHeHui. IlomHO packpeIBarOTCA
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U
MEXy SBJICHUAMH U COOBITUSMHU.
Jenatorcss 00OCHOBAHHBIE BBIBOJBI.

JleMoHCTpUpYOTCS riyookue
3HaHUs ~ 0a30BBIX  HOPMAaTHUBHO-
npaBoBeIX akToB. Cobmromarorcs
HOPMBI JINTEPATYpHOU peun.

Onenka «Xopomo» OTBEThl Ha
IIOCTaBJIEHHBIE BOMPOCHI U3JIaratoTCs
CHUCTEMATU3UPOBAHO u
IIOCJIEZIOBATEIIBHO. bazossle
HOpPMAaTHBHO-TIPaBOBbIE aKThI

HCIIOJIB3YIOTCA, HO B HEAOCTATOYHOM

oObeme. Marepuan  u3naraercs
YBEPEHHO. PacKpeITbl NPUYHMHHO-
CJIEICTBEHHbBIE CBS3U MEXAY
SBJICHUSIMH u COOBITHSIMH.
JlemoHcTpHpyeTcs YMEHHE
aHaJTM3UpPOBaTh MaTepual, OJHAKO
HE BCE BBIBO/JIbI HOCSIT

Texymmit KOHTPOJIb
(ycTHBII u
MUCBMEHHBIH  OTPOC,
MPAKTHKO-
OPUEHTUPOBAHHOE
3aaHue, ToKIal,
coOOIIIeHre, OTYET).
DKcnepTHas OleHKa IO
KputepusMm  Tekymui
KOHTPOJIb
(TecTupoBaHue,
JIOMaIIHUE
HaOJIFOIEHUS u
UCCJIEIOBaHUS, OTYET).
dopMannu30BaHHOE
HaOIOICHIE 3a
HCIIOJIb30BaHNEM
3HAaHUH U YMEHHUH B
[IPaKTUYECKOU
JEeSITeIbHOCTH.
DKcmepTHas OIEHKa IO
KpUTEpUIM DK3aMeH
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a TaK)Ke BBIMIOJIHEHHSI POJIM TPAMOTHOTO
OTpeOuTEIs;

-C)OPMUPOBAHHOCTH IMPEACTABICHUI O
HAyYHOM METOJIC MMO3HAHUS TPUPOJIBI U
cpezcTBax U3YUCHUS MeraMupa,
MakKpoOMHpa W MHUKPOMHPA; BIIaJCHHUEC
npuéMamMu €CTECTBCHHO-HAYYHBIX
HaOJIIOIEHHUH, OIBITOB UCCIENOBAHUN U
OIICHKHA JOCTOBEPHOCTH TOJTYU4CHHBIX
pe3yJIbTaTOB;

-BJIAZICHAE TOHATUHHBIM  amapaTom
€CTECTBEHHBIX HAyK, IO3BOJISIONUM
Mo3HaBaThb ~ MHpP, y4acTBOBaTh B
JTMCKYCCHSX IO €CTECTBEHHO-HAYYHBIM
BOIPOCAM, HKCIIOJIb30BaTh Ppa3IMyHbIC

WCTOYHHUKH uHbopMauu JUISE
MOJTOTOBKH  COOCTBEHHBIX  padoT,
KPUTHYECKH OTHOCHUTBCS
k cooOmenusim  CMU, coxaepxamum
Hay4HYO nH(pOpPMaLIHIO

(hOpMUPOBAHHOCTh YMEHUN TOHUMATH
3HAYUMOCTH €CTECTBEHHO-HAyYHOTO
3HaHUS IS KaXKJIOTO  YeJOBEeKa,
HE3aBHCHMO OT ero IpoecCHoHaIbHON

NeSITeIbHOCTH, pa3nuyarh (axkTel U
OLICHKH,  CpaBHUBAaTh  OIICHOYHbIE
BBIBOJBI, BHJAETh HMX CBA3b C
KpUTEpUSIMH  OIIEHOK U CBS3b

KPUTEPUEB C OMPEACIEHHON CHCTEMOM
[EHHOCTEH.

apryMEHTUPOBAHHBII u
JIOKA3aTEeJIbHBIN Xapakrep.
Cobmromatorcst HOPMBI
JIUTEPATYPHOU peun.

Onenka «Y 10BJIETBOPUTEIBHO»
JIOITyCKAaIOTCs HapyLIeHUs B
IOCJICZIOBATEILHOCTH  U3JI0KEHUS.
Nwmerores YIIOMUHAHUS 00
OT/IEIbHBIX 0a30BbIX HOPMATHBHO-
IIPaBOBBIX aKTax. Henonno
PacKpbIBAIOTCS NPUYHHHO-
CJIEICTBEHHbIE CBS3U MEX Ty
SIBIICHUSIMU " COOBITHUSMHU.
JleMOHCTPHUPYIOTCSI TTOBEPXHOCTHBIE
3HaHMSI ~ BONpoca, €  TPYAOM
pemaloTcss  KOHKPETHbIE — 3a/lauM.
Nmetotcs 3aTpynHeHUs ¢ BBIBOJAMH.
JonyckaroTcss  HapylmieHuss HOpM

JUTEPATYPHOU peun.

Ouenka «HeynoBieTBOpPUTEIBLHO
Marepnan H3J1araercs
HEIOCJIeI0OBaTeIbHO, COMBUMBO, HE
MPEJICTABIISIET OTpENECICHHON
CHCTEMBI 3HAHHWI II0 JUCIUILIMHE.
He  packpbiBaroTcsi  NpUYHHHO-
CIIEICTBEHHEIC CBSI3H MEXTY
SIBJICHUAMH MW coObITHAMH. He
MIPOBOJIUTCSA aHaIn3. Br1BoIBI
OTCYTCTBYIOT. OTtBeTHI Ha
JIOTIOJTHUTEIILHBIE BOIMPOCHI
OTCYTCTBYIOT. HMMeroTcsi 3aMeTHbIe

HapyIICHUs HOPM JIUTEPATypHOUH

peun.
MeTanpe/MeTHbIe pPe3yJIbTaThl: - JeMmoHcTpauusi crnocobHocteil k | [Ipakruueckue
-OBJIaJICHUE YMEHHUSIMHM U HaBbIKaMU | yueOHO-II03HABaTEIbHON U | 3aHATHUS, CEMHUHApBI
pa3IMYHBIX BHUJOB TO3HABATEIBHOW | MPOEKTHOU JAESITENFHOCTU yueOHO-TIPaKTUYECKHE
JESITeNbHOCTH JI1 WM3y4eHHsS PasHbIX | - UCIIOJIb30BaHUE Pa3IUYHBIX | KOH(EepeHIIHH,
CTOPOH OKPYKAIOIIIEr0 E€CTECTBEHHOTO | METOJ0B pEUICHHS MPAKTUYECKUX | KOHKYPCHI,
MUpa; 3a/1a4;- HWCIHOJIb30BaHUE PA3TUYHBIX | OJMMITUAIBI,
— TMPUMEHEHUE OCHOBHBIX METOJIOB | PECYPCOB TUIs JNOCTUKEHUS | HaOII0IeHUE 3a
no3HaHusi  (HaONIOJIEHUS, HAYYHOTO | MOCTaBJICHHBIX IEJIeH - HaBbIKAaMU pabOTHl B
IKCIIEPUMEHTA) JUTSt W3YUEHUS | IEMOHCTpaIMsi  CHOCOOHOCTEH K | TIOOANbHBIX,
Pa3IUYHBIX CTOPOH | y4eOHO-HCCIIeI0BATENbCKOM U | KOPIIOPATHUBHBIX u
€CTECTBEHHOHAYUYHOW KApTHUHBI MUPA, C | IPOEKTHOM IeATEIbHOCTH; JIOKAIbHBIX
KOTOPBIMH BO3HHKAET HEOOXOAMMOCTH | - HCII0JIb30BaHUE Pa3IUYHBIX | HHOOPMALIMOHHBIX
CTaIKUBaThCcsi B MPO(ECCHOHANBHOMN | CPEJICTB M METOJIOB MPHU peallu3aliu | CeTX, Hay4HbIX
chepe; CBOUX HJEH M TMpPaKTUYECKUX 3a/1ad | OnbamoTekax
— YMEHHE OMpeAeNsaTh LEeNH M 3aJaud | B MpodecCHOHANIBHOMI cdepe pa3IUYHBIX
JesITeNLHOCTH, BBIOUpATh cpelcTBa A | -3¢ (EKTUBHBIN MOUCK HEOOXOTUMOM | OpraHu3anui
WX TOCTHXKEHUS Ha MPAKTUKE; uH(bOpMAINH; pe3yabTaThl
— YMEHHE MHCHOJIb30BaTh pa3JIMYHBIE | -UCHOJIb30BAHUE Pa3NIUYHBIX | HAOMIOIEHUN 3a
HMCTOYHUKH TUIS TOJIy4EHUS | ICTOYHUKOB MH(OpMaINK, BKIIOUAs | JESTEIbHOCTHIO
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€CTECTBCHHOHAYYHOW WH(POPMAIUU U | DJICKTPOHHBIE; oOyyaronierocs B
OLICHMBATh €€ JOCTOBEPHOCTb IS | -JAE€MOHCTpalus CIOCOOHOCTH | IporLecce OCBOCHUSI
JOCTUXKEHUSI TIOCTABJIEHHBIX LEJEH U | CaMOCTOATEIbHO MCIIOJIb30BaTh U | 00pa30BaTeIbHON
3aza4; KPUTUYECKU  OILICHUBATh MIpOrpaMMbI
HE00X0 UMY HHPOPMAIHIO s
BBITIOJTHCHH S MOCTaBJICHHBIX
y4eOHBIX 3a/1a4;
-JIEMOHCTpaIus CIIOCOOHOCTH
CaMOCTOSITEJIBHO aHAJIU3UpPOBaTh U
MIPEICTABIISTh HE0OXO0IUMYIO
UHPOPMAITUIO IS BBITIOJIHCHUS
MOCTaBJIEHHBIX  Y4eOHBIX  3ajau-
caMOaHaJu3 U KOPPEKIs
pe3ylibTaToB COOCTBEHHOW pPabOTHI,
WHTEPIPETHPOBAHNE
JIMYHOCTHBIE pe3yJbTaThl | - NPOSIBICHUE TpakJaHCTBEHHOCTH, | Habmonenue 3a
--yCTOMYMBBIM HMHTEpEC K HCTOPUM U | IATPHOTHU3MA; JIEeATEIIbHOCTBIO
JTOCTH>KEHHSIM B oOnacTu | - 3HaAHME HCTOPUHU CBOEHl CTpaHbl, | 00yYaromerocs B
€CTECTBEHHBIX HAyK, YyYBCTBO TOPAOCTHU | TOCTHIKEHUH OTEUECTBEHHBIX | MpoIlecce OCBOEHHSI
32 POCCHICKHE €CTECTBEHHbBIEC HAYKH; YUEHBIX; 00pa3zoBaTebHON
— TOTOBHOCTh K  TIPOJOJDKEHUIO | - TIPOSBICHUE aKTUBHOM >KH3HEHHOH | MPOTPaMMBbI
o0pa3oBaHwus, MOBLIIIEHNAIO | TO3UIIUH,
KBaTH(UKAITHT B M30paHHOM | - JEMOHCTpanusi TOTOBHOCTH K
poheCCHOHANBHOW  JIEATETLHOCTH C | CAMOCTOSITEIBHOM, TBOPUYECKOI
UCIOJIb30BAHMEM 3HAaHUKH B O0O0JIACTH | AESATENBHOCTH;
€CTECTBEHHBIX HayK; - CO3HATeJIbHOE OTHOIIEHHE K
— 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH | TIPOJIOJDKEHHUIO 00Opa30BaHMs
KOMITIETEHI[UI1 B 00JJaCTH €CTECTBEHHBIX | -I€MOHCTpAlUs chopmupo-
HayK Juis 4YeloBeKa U OOIIecTBa, | BAHHOCTH MHUPOBO33PEHHUS,
yYMEHHE UCIO0JIb30BATh | OTBEYAIOIIETO COBPEMEHHBIM
TEXHOJIOTUYECKHE  JOCTHKEHHSI B | peaslusM;
obmacTh XUMUM U OHOJOTUM JJs | -  JEMOHCTpalus  HMHTepeca K
MOBBILLICHUS COOCTBEHHOTO | IOCTHKEHHUEM €CTECTBEHHBIX HAyK
MHTEJUIEKTYaJIbHOTO pa3BUTHUSA B
BBIOpaHHOM po¢eCCUOHATLHOM
NeSITeNIbHOCTH;
- yMEHHe MPOaHAIN3UPOBATH
TEXHOTCHHbIE MOCIIEACTBHUS TUTST
OKpyXXarmiei cpenbl, OBITOBOH U
MIPOU3BOJICTBEHHOU JeSITeNIbHOCTU
Yel0BeKa;
- TOTOBHOCTh CaMOCTOSTENILHO
NOOBIBAThH HOBBIE JUTSt celst
€CTECTBEHHOHAYUHbIE 3HAHUSA C

WCII0JI30BAHUEM VIS 3TOTO JOCTYITHBIX
MCTOYHHUKOB HH(POPMALIUY;

- YMEHHE YIIPaBIATh CBOEH
[I03HABATEIbHOU JIESTENIBHOCTHIO,
IIPOBOJUTH CaMOOLIEHKY  YpPOBHSA
COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHS;

- YMCHUC BBICTpAUBATH
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KOHCprKTI/IBHbIe B3aMMOOTHOIICHHUSA B
KOMaHJIe M0 PEIICHUI0 OOIIUX 3a/a4 B
00J1aCTH €CTECTBO3HAHMS;
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