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1.IIOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o01eoOpa3oBatenbHol yueOHOM nucuurmuHel YIIB.02.3 YV
«buonorus» TmpeaHa3HayeHa ISl W3YYEHUS €CTECTBO3HAHUS B MPOo(EeCCHOHATHHOM
yunnuine ATACY, npu peanuzarnuu o0pa3oBaTelbHONW MPOTPaMMBbl CPEAHErO OOIIEro
oOpa3oBaHus B Mpeaenax OCBOCHHS OCHOBHOW MpOQecCHOHANbHOW 00pa3oBaTebHON
nporpammbl CITO (OITOIT CIIO) nmo mpodeccun 43.01.09 Iloap, koHautep Ha ©Oasze
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1iero
00pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COJCPKAHUI0O U pe3yibTaTaM OCBOCHUS
yueOHo aucturunbl YIIB.02.3 ¥V «buonorus», B coorBeTcTBHM ¢ PekoMeHaanusaMu mno
OpraHu3aIMy TIOJYYCeHHS CpeaHero oOmiero oOpa3oBaHUsT B Mpeleiiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTpaMM cpeaHero mnpodeccuoHanbHOro oOpa3oBaHUs Ha 0ase
OCHOBHOTO 00111ero 00pa3oBaHus ¢ yueToM TpeOoBaHUM (efepabHbIX TOCYAapCTBEHHBIX
oOpa3oBaTeIbHBIX CTAaHAAPTOB U MOJydyaeMol Mpodeccuu cpeaHero npoPpecCuoHaIbHOTO
oOpa3oBanus (mMucbMo JlemapraMeHTa rocy1apCcTBEHHON MOJUTUKU B cdepe MOATOTOBKHU
pabounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mporpaMmbl  ydeOHOM nuctuiuimabl  YIIB.02.3 YV «buonorus»
HAIIPaBJICHO Ha JOCTH>KEHUE CIEAYIOIINX 1EIeH:

- OCBOCHHUE 3HAHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUPA U METOJIaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoliee BaXHBIMH HUACSIMH W JIOCTHKCHHUSIMU
€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(ecCHOHaTBbHO 3HAYMMOTO COJICP KAHMS;

- pa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKUX CIHOCOOHOCTEH W KPHUTHYECKOTO
MBIIUICHASI B XOJI€ TMPOBEACHUS IMPOCTCHIINX HWCCIEAOBAHWM, aHaIW3a SIBJICHHM,
BOCIIPUATHS U UHTEPIPETALMU €CTECTBEHHOHAYYHOU HH(pOpMalnH;

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



WCIIONb30BAHUS JOCTH)KECHUM €CTECTBEHHBIX HAyK IS Pa3BUTHA LHUBWIM3ALMU WU
ITOBBIIICHUS Ka4eCTBA KNU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HaHUI B TPO()ECCHOHATBHOM ESITEIbHOCTH U
MOBCEAHEBHOM *KU3HU AJid oOecreueHus: 0€301acHOCTH )KU3HEAEATENbHOCTH; TPAMOTHOIO
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 0a3ze OCHOBHOrO oOHIEro 00pa3oBaHMs C TMOJYYEHHUEM CpEAHEro OOLIEro

O6paSOBaHI/IH; nporpaMmsel MOATOTOBKHU KBaJ’II/I(I)I/IL[I/IpOBaHHBIX pa60‘lI/IX, ClyxKalux.

2.0BIIASI XAPAKTEPUCTUKA YYEBHOUN JUCIIATIJIAHBI

buonorus — cucrema HayK, H3ydaromasa BCC ACIICKTHI JKH3HU, Ha BCCX YPOBHAX
opraHm3anuu KHUBOI'o, HadYWHAdA C MOJICKYJLIPHOTO MW 3adaKaH4YWBaAsdA 6I/IOC(1)CpHBIM.
OObexTaMu HN3YyUCHUA OMOJIOTUN SIBIISIFOTCS  KHUBEIC OpraHu3mMbl, HX CTPOCHHUC H
KHU3HCACATCIBHOCTDb, UX MHOPOO6paSH€, IMPOUCXOKACHUC, SBOJIIOIUA W PACIIPCACIICHHUC

JKUBBIX OPIr'aHU3MOB Ha 3emie.

OO6mast Ouoyorus U3ydaeT 3aKOHbI UCTOPUUYECKOTO M MHIWBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB, 00IIMe 3aKOHBI KU3HU M T€ OCOOCHHOCTH, KOTOpPbIE XapaKTEepPHBI I 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 BIIaJICHHEC OWOJOTHMYECKUMHU 3HAHUSMH — OJIHUM M3 HEOOXOIUMBIX YCIOBHUI

COXpAaHCHHUA )KU3HHW Ha INIAHCTC.

OcHoOBY coaepkaHusl y4eOHOM AUCUUILIUHBI «BHUOTIOTHS» COCTABISIIOT CIEIYIOLINE
BEAYILIHE UJCH: OTINYNATEIIbHBIE PU3HAKH )KUBOU MPUPOJIBI, €€ YPOBHEBASI OpPraHU3aALUs
1 3BOJIOLMS. B COOTBETCTBUM C HUMU BBIIEIEHBI COJAEPKATEIbHbIC JTUHUU: OHOJIOTHS
KaK Hayka; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METOJbl HAYyYHOTO IO3HAHMS; KIIETKA;

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

Conepxanue yueOHOM AMCHUIUIMHBI HAIIPaBICHO HAa MOJTOTOBKY OOYyYaroIIMXCs K



PELICHUIO BaKHEMIIMX 3a]ad, CTOSIIMX Mepel] OHOJOTMYEecCKO HayKoh, — IO
palMOHAIBLHOMY MPHUPOIOIOIB30BAHHUIO, OXPAaHE OKPYXKAIOWIEH Cpeabl U 340pOBbs

JTIOEN.

B  mpodeccroHanbHbIX  00pa30BaTENBbHBIX ~ OpPraHU3AIUAX,  PEATH3YIOIIUX
00pa3oBaTeIbHYI0 MPOTpaMMy CpeaHero ooliiero oOpa3oBaHUs B Mpejesiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0cHOBHOTO 00111er0 00pa3oBaHusl, U3yuyeHUe y4eOHON AUCIUILIMHBI
«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 CI1O u cnerumansrocteld CI1O TexHu4YecKoro npoQuis
npodeccruoHaIbHOro 00pa3oBaHusl Ouonorusi u3zydaercs Ha 0a3zoBoMm ypoBHe PI'OC
cpenHero obuiero obpasoBaHusi, npu ocBoeHuu mpodeccuit CIIO u cnenuambHOCTEN
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, BBIACIAEMBIX HA M3yUYEHUE OTHCIbHBIX TEM
y4eOHOW JTUCHUIUIMHBI, TIIYyOMHE WX OCBOCHHS OOYYaIOUIMMHCH, O0OBEME U XapaKTepe
MPAKTUYECKUX 3aHATUH, JEMOHCTpAlWi, BHUIAX BHEAYAUTOPHOW CaMOCTOSTEIbHOU

paboTHI CTYACHTOB U T. II.

Conepxanne y4eOHOM JUCHUIUIMHBI TpeaycMaTpuBaeT (OPMHUPOBAHUE
oOydJarommuxcs OOIIEeHAyYHBIX 3HAHWW, YMEHUI M HaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB
NEATENIBHOCTA W KIKOUYEBBIX KOMIIETCHUHM, BKIIOYAKOMIMX YMEHHUE CpPaBHUBATH
Ononornyeckue OOBEKTHI, aHAJIM3UPOBAaTh, OIEHMWBATH K 0000IIATh TOJYYCHHBIS

CBCACHMA, YMCTb HAXOAUTh U UCIIOJIB30BATh I/IH(bOpMaI_II/IIO N3 PA3JINYHbIX HCTOYHHKOB.

N3ydenne  obOmieoOpazoBaTelbHOM — y4eOHOM — aucHHIUIMHBI  «buosorusy»
3aBepIIacTCs IOABEJACHUEM HTOroB B (opme nuddepeHIMpPOBaHHOTO 3adera WIIn
9K3aMCHA B paMKax ITPOMEKYTOUHOH aTTeCTAIllMd CTYACHTOB B IPOICCCE OCBOCHHS

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



3. MECTO YYEBHOM JUCHUILIUHBI B YYUEBHOM ILIAHE
VYyeOnas auciumuinaa Y1I1B.02.3 ¥V «buonorus» siBnsercs y4eOHbIM NPEIMETOM IO
BBIOOpY U3 00s13aTesbHOM peameTHOM obnactu «EctectBennbie Hayku»y OI'OC cpeanero
o01iero oOpa3oBaHus.
VYyeOnas JUCLIUIUINHA VIIB.02.3¥ «buonorusa» U3y4aeTcs B
oOmeoOpa3zoBarenbHOM I1ukie ydeOHoro muanHa 43.01.09 Iloap, xonautep Ha 0aze

OCHOBHOTO 00111eT0 00pa3oBaHUsI.

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIHUIIJINHBI

OcBoenne coxaepkanust yueOHoi mucuumiuabl OVY]J[.10 «EctecTBo3Hanue»
obecrieunBaeT JOCTHKEHUE CTYJEHTAMHU CIICIYIONINUX PE3YIbTAaTOB:

JIUYHOCMHBIX:

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

— TOTOBHOCTh K TMPOJOJDKCHHMIO OOpa30BaHMsI, TMOBBIIMICHUIO KBadU(UKAIMK B
n30paHHON TpodecCcHoHaTbHON ACATEILHOCTH C HCIOJb30BAaHUEM 3HAHUW B 00JIaCTH
€CTEeCTBEHHBIX HaYK;

— OOBEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIUM B OOJIACTH €CTECTBEHHBIX
HayK JUIs 9eJIoBeKa M OOIIEeCTBa, YMEHHUE HUCIIOIb30BaTh TEXHOJOTHYECKHUE TIOCTHIKCHUS B
o0JlacTh XMMHM W OHWOJIOTHU JUIS TIOBBIIICHUS COOCTBEHHOTO WHTEIJIEKTYaJIbHOTO
pa3BUTHs B BEIOpAaHHOU MPpodeCcCHOHANBHON NEATeTbHOCTH;

— YMEHHE MPOaHaIU3UPOBATH TEXHOTEHHBIC MTOCIEICTBUS ISl OKPYKAIOIIEH Cpeibl,
OBITOBOI M MPOU3BOJICTBEHHOMN JIEATCIIBHOCTH YEIIOBEKA;

— TOTOBHOCTH CaMOCTOSITEJILHO JTOOBIBAaTh HOBBIC JUIS Ce0s €CTeCTBEHHOHAyUYHBIE
3HAHUS C UCTIOJIB30BAaHUEM JIJISI 3TOTO JIOCTYITHBIX HCTOYHUKOB MH(OPMAIINH;

— yYMEHHE YIpaBlIiATh CBOEH TMO3HABATEIHHON JESITEILHOCTHIO, MPOBOJAUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJIEKTYaIbHOTO Pa3BUTHSI;

— YMEHHE BBICTPAMBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJIE IO
pelIeHnIo O0INX 3a7a4 B 00J1aCTH €CTECTBO3HAHUS,

Memanpedmemublx:



—OBJIaJICHHE YMEHHMSIMU W HaBBbIKAMU PA3JIMYHBIX BHUJOB I03HABATEIHHOMN
NEATEeNILHOCTH ISl U3YUYEHUS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOT'O MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAaHUS (HAOIIOJEHMS, HAYYHOTO
AKCTIEPUMEHTA) JIJISI U3YUYCHUS PA3IMUHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI MHUPA, C
KOTOPBIMH BO3HMKAET HEOOXOIMMOCTh CTaJIKUBATLCS B MpodeccuoHanbHoM cdepe;

— yMEHHUE ONPENeNATh LeIU U 3aJa4u JesITeIbHOCTH, BHIOUPATh CPEACTBA IJIA 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(opMHUpOBAaHHOCTH  TIPEACTABICHHH O  IIEJIOCTHOM  COBPEMEHHOM
€CTeCTBCHHOHAyYHOUW KapTUHE MHUpa, NPUPOJAE KaK €IMHOM IIEJIOCTHOH CHCTEME,
B3aMMOCBSI3U YEJIOBEKa, MPUPOABI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennolii;

— BIIAJICHUE 3HAHUSIMU O HanOoJiee BaXKHBIX OTKPBITUSX U JOCTHKEHUAX B 00JaCTH
€CTECTBO3HAHUS, MOBIUSBIINX HAa SBOJIIOIUIO MPEJCTAaBICHUN O MPUPOJE, HA pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

— c(hOpPMHUPOBAHHOCTh YMEHHUS NPHUMEHSThH €CTECTBEHHOHAy4YHbIC 3HAHUSA IS
O0OBSICHEHUS OKPYKAIOIIKNX SIBJICHUN, COXpAaHEHUS 370pOBbsl, oOecTieueHus: 0€301MacHOCTH
KUBHENEATEIPHOCTH,  OEpeXKHOr0  OTHONIICHHWs] K  MPUPOJE,  PAIMOHAIBLHOTO
MIPUPOOTIONH30BaHNUS, & TAK)KE BBITIOJHEHUS POJIA TPAMOTHOTO TTOTPEOUTENS;

— chOpMHUPOBAHHOCTHh TPEJICTABICHUN O HAYYHOM METOJE TO3HAHUS MPUPOIBLI U
CpPEeACTBaX U3YYEHUsI MEraMupa, MaKpoMupa U MUKpOMUPA; BIaJEHUE TPUEMAMU

€CTECTBEHHOHAYYHbIX  HAOJIIOJCHUH,  OMNBITOB, HCCIEIOBAHUNA U  OIECHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJbTaTOB;

— BJIaJICHHE TOHATUIHBIM amnmapaToM €CTECTBEHHBIX HAayK, MO3BOJISIOMINM
MO3HAaBaTh MHp, Y4YaCTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHOHAYUYHBIM BOMPOCAM,
MCIIOJIb30BaTh Pa3IMyHble UCTOYHUKHU MH(OPMALIUU 1JI TOJITOTOBKKA COOCTBEHHBIX padoT,

KPUTHYECKU OTHOCUTHCSA K coobmienusm CMU, comeprkammnm HaydHYI0 HHOOPMAITAIO



—Cc(hOpPMUPOBAHHOCT, yYMEHUW TMOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS JJI1 KaXJIOro YeJIOBEeKa HE3aBHCHMO OT €ro npogecCHOHAIbHON IEesATEIbHOCTH,
paznuuath (akThl M OIICHKH, CPaBHUBATH OIICHOYHBIC BBIBOJABI, BUIETh HUX CBSI3b C

KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOU LICHHOCTEM.

5.COJEPXKAHUE YYEFHOHN JUCIIUIIJINHBI
BNOJIOI'UA

buosiorusi — COBOKYNHOCTH HAayK O KMBOW mnpupoge. Meroasl Hay4yHOrO
no3Hanuss B Ouosiorun JKuBas mpupojia Kak OOBEKT HU3y4YeHUsT OHoJoruu. MeTobl
UCCJICJIOBAHUS JKUBOM TpUponbl B Ouonoruu. OmnpeneneHUe XKU3HU (C MPUBICYCHUEM
Marepuasa u3 pa3iesiioB PU3NKUA U XUMUK). Y POBHU OpPTraHU3alNH KU3HU.

JleMoHCTpanuu

YpoBHM OpraHu3aiuu KU3HH.

MeTo1bl TO3HAHUS KUBOU IPUPOJIBL.

Kaerka

Hcrtopus nzyuenus kiaetku. OCHOBHBIE TOJIOKEHUS KIETOUYHOM Teopuu. Knetka —
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.

buosornueckoe 3HaueHHME XUMHYECKUX 3JE€MEHTOB. Heopranuueckue BemiecTBa B
COCTaBe KIJIETKHU. POib BOJIBI KaKk PacTBOPUTENS U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEU
Cpelbl OpraHMW3MOB. YTJEBOAbl W JHUNHUABI B KieTke. CTpykTypa W OHOJIOTHYECKHE
bynkiun 6enkoB. CTpoeHHE HYKICOTHIOB M CTPYKTypa MOIUHYKIeoTUuaAHbIX Teneit JJTHK
u PHK, ATO.

Bupycbet u Oaktepuodaru. HekneTrouHoe cTpoeHUE, MKU3HEHHBIH IUKI U €ro
3aBUCUMOCTh OT KJIETOYHBIX (PopM ku3HH. Bupycbl — B030yauTenn HHPEKIIHMOHHBIX

3a0o0JieBaHUH; TMOHITHE 00 OHKOBHpycaX. Bupyc mmmyHonmedummra yenoBeka (BUY).



[Ipodunaktrka BUY-undexnuu.

JdemoHcTpanuun

CrtpoeHne MOJIEeKyIIbI OelKa.

Crpoenue monexkynsl JJHK.

CTpoeHue KIETKH.

CtpoeHue KIETOK NPOKApUOT U AYKAPUOT.

Ctpoenue Bupyca.

IIpakTHyeckue 3aHATHS

HaGmionenre KIeTOK pacTeHUHM M SKUBOTHBIX TOJI MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenapaTax 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 — OIHA 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 WHAMBHUIyaIbHOM (OHTOTEHE3), AMOpPHOHAIBHOM (IMOpHOreHe3) u
MOCTIMOPHUOHAIBHOM Pa3BUTUU. HAMBUyaTbHOE PA3BUTHE YEJIOBEKA U €r0 BO3MOYKHBIC
HapyIICHUS.

OOmme mpencTaBieHUs O HACJICJACTBEHHOCTH W HM3MEHYUBOCTH. [eHeTHdeckas
TEPMUHOJIOTHSA U CUMBOJIMKA. 3aKOHOMEPHOCTH HacjeaoBaHusa. HacinenoBanue npu3HaKkoB
y 4yenoBeka. IlonoBeie xpomocombl. ClerieHHOE C TMOJOM  HacleJOBaHUE.
HacnenctBennsie 0oJie3HM 4YelNOBEKa, UX MNPUYMHBI U mpodunakTuka. CoBpeMEHHbIE
MIPEACTABIEHUS O TEHE U TEHOME.

['eneTnyeckre  3aKOHOMEPHOCTHM  HU3MeHUuMBOCTH.  Krnaccudukamuss  gopm
M3MEHYUBOCTU. BiiMsiHue MyTareHOB Ha OPTaHU3M UYEJIOBEKA.

HpeI[MCT, 3aJa4u U MCTOAbI CCIICKINU. ['eneTuueckue 3aKOHOMCPHOCTH CCJIICKIHH.
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Vyenne H.M. BaBuioBa o neHTpax MHOrooOpasuss M NPOUCXONKIEHUS KYJIbTYPHBIX
pacTeHu.

buotexnonorus, ee TOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JemoHcTpanumn

OOMeH BelIeCcTB U MPEBpaIEHUs SHEPTUHU B KIIETKE.

Jlenenne KiIeTku (MUTO3, MEH03).

CrniocoObl 6ecrioNIoro pa3sMHOKEHHUS.

O1u1010TBOPEHHE Y PACTEHUM U )KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHu3Ma.

Hacnenctsennsie 60Jie3HH YeI0BEKa.

Biusinue ankoronnsma, HApKOMaHUM, KypEeHUsI Ha HACIIEICTBEHHOCTD.

Myranumu.

MopaudukanuoHHass K3MEHUUBOCTb.

LlenTpsl MHOTOOOpa3Hs U MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHIA.

NckyccTBeHHBINH 0TOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHU.

IIpakTH4yeckue 3aHATHS

Penienrie 35ieMeHTapHBIX TEHETUYECKUX 3a]1a4.

AHanu3 U OIIEHKA ATUYECKUX AaCIEKTOB PA3BUTHUS HEKOTOPBIX HCCIECIOBAHUI B
OMOTEXHOJIOTUH.

Buna

OBOJNIONMOHHAS TEOpPUST U €€ pPoidb B  (OPMHUPOBAHMH COBPEMEHHOMU
€CTECTBEHHOHAY4YHOM KapTUHBI Mupa. Buz, ero kpurepuu. Ilonyisinusa kak cTpyKTypHas
eauHuLa Buaa u 3oionuu. Cunretudeckas teopus sBomtouun (CTI). [IBmxKylue CUibl
ABOIOLNH B cOOTBETCTBUM ¢ CTO.

PesynpraTer  sBomroruu. CoxpaHeHHWEe MHOTOOOpa3usi BHUIOB KaK OCHOBA
ycTOWYMBOTO paszBuTus Ouocdepsl. [lpuunHbl BbEIMUpaHWS BUIOB. buonormdeckuii
nporpecc u OUOIOTUYECKUI perpecc.

['unioTes3sl MPOUCXOKICHUS KU3HU. Y CJIOKHEHHUE JKUBBIX OPraHU3MOB HAa 3€MIIE B

IIponeccce 3BOJIFOLMH. AHTpOHOFeHGS H €0 3aKOHOMCPHOCTH. I[OKaSaTeJ'H)CTBa poacCTBa
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YeJOBeKa C MIICKOMUTAIOMIMMU >KUBOTHBIMU. DakTopbl aHTpOINOreHe3a: YCI0KHEHUE
MOMYJISIITUOHHON  CTPYKTYpbl BHJIa, W3TOTOBJIEHHUE OPYAWM Tpyaa, TNEpexoJ OT
pPaCTUTENBHOTO K CMEIIAaHHOMY THUIY TMWUTaHMs, HUCHOdb30BaHue OrHs. [losiBieHue
MBICIIUTEIIbHON JESITEIIbHOCTUA U YICHOPA3AEIbHOU peur. [IponcXoxkIeHne YeI0BEUECKUX
pac.

JdemoHcTpanumn

Kpurepuu Buga.

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

JIBOKYIIIME CUITBI BOJIOIUH.

BosnukHOBeHHE 1 MHOT00Opa3ue MpUCcnocoOJICHUN Y OPraHU3MOB.

Penkue u ncuesaromye BUIBI.

JIBIKYIIME CHUITBI aHTPOIIOTeHE3A.

[TpoucxoxaeHne YenoBeKa U YeJI0BEUECKUX pac.

IIpakTH4yeckue 3aHATHS

Onucanue ocobelt Buja o MoppoIorHiecKoMy KPpUTEPHUIO.

AHanu3 1 OLIEHKa Pa3JIMYHbIX THUIIOTE3 MTPOUCXOKICHHUS )KU3HU.

AHanu3 ¥ OLICHKA Pa3JIMYHbIX TUIIOTE3 TPOUCXOKICHUS YETIOBEKA.

JKOCHUCTEMbI

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

Okonornyeckue (PakToOppl, OCOOEHHOCTH WX BO3JACUCTBUS. DKOJOTHYECKAs
xapakTepuctuka Buaa. IloHstue 00 okomormueckux cuctemax. llenmu nuTaHus,
TpoduuecKre ypoBHH.

buoreonieno3 kak skocucreMa. buocdepa — rinobanbHas skocuctema. Yuenue B.
N. Bepnanckoro o Oumocdepe. Ponmb xuBbIXx opramm3smMoB B Owuocdepe. buomacca.
buonorndeckuii KpyroBopotr (Ha mOpumepe KpyroBopora yrieponaa). OCHOBHbIE
HaIpaBJICHUS BO3JCHCTBUs 4YenoBeka Ha Owocdepy. Tpanchopmarms ecTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCUCTEM (arpoIieHO30B).

JdemoHcTpanumn

DKoJsiornyeckre PakTopbl U UX BIHUSIHUE HA OPTraHU3MBI.
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MeXBHUI0BbIC OTHOIICHUS : MAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIUSI, CUMOUO3.

SpyCHOCTb paCTUTEIBHOTO COOOIIECTRA.

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.

Pemienune sxonoruueckux 3ajad.

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

IKCKypCHH

Muoroo6pa3zue BumoB. (Ce30HHbIE U3MEHEHHUS B NpHUpoAe (OKPECTHOCTH
npodeccruoHaIbHOM 00pa30BaTeIbHON OpraHU3aINN).

EcTtecTBeHHBIE W HCKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH MpodhecCHOHAIbHON
o0Opa3oBaTeIbHON OpraHu3aIum).

6. TEMATUYECKOE IIJIAHUPOBAHUE
IIpu peanuzanmuu comepkaHusi 0O0IIe00pa30BaTEILHON YUCOHOM JAUCITUTIIIMHBI

VIIB.02 «EcTtecTBO3HaHUE) yueOHasi HArpy3ka 00ydaroIIuXcsl COCTABIISIET:

Bua yueOHoi padoThI O0Bem B yacax
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 73

B TOM YHCJI€:

TEOpETHUYECKOE 00yUEeHUE 59
MPAKTUYECKHUE 3aHATUS 12

y‘Ie6HBIM IIJIaHOM

na0opaTOpHbIE 3aHATUSA
HE NIPEyCMOTPEHBI

CCMHUHAPCKUC 3aHATUSA 2

y‘Ie6HBIM IIJ1aHOM

caMOCTOsITeNIbHAs paboTa
HE NIPEyCMOTPEHBI

IIpomexyTouHas arrecTanus B gopme IK3aMeHa 12
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7. TEMATHUYECKUM IIJIAH YYEBHOM JUCIHUILINHBI

YIIB.02«<ECTECTBO3HAHUE»

Bu yuedHoii paGoThI Pacnpenenenne TPYA0€MKOCTH pazjiesia (B
Bcero yacos Ha [4acax) 0 BUAAM y4eOHOMH padoThl
AynHUTOpHBIE 3aHATHS. pasjaes Jlexuun IIpakTnueckune | JlabopaTopHbie
Copepxanue 00ydeHus 3aHATHSA 3aHATHSA
BHOJIOI'UsA - -
Beenenue 2 2 - -
buonorus — coBOKYNHOCTb HayK
O KUBOM Tmpupone. Mertoasl 4 4 - -
Hay4YyHOT'O MO3HAHUS B OMOJIOTUU
Knerka 10 8 2 -
Opranusm. 10 8 2 -
OCHOBBI T€HETUKHU U CEJIEKIINU 10 8 2 -
[Ipoucxoxaenue u  pa3BUTHE 10 8 ) )
JKU3HU Ha 3emMie
[TpoucxosxeHne YenoBeKa 10 8 2 -
OCHOBBI IKOJIOTHH 9 7 2 -
buonuka 5 5 - -
Bcero 73 59 12 -
IIpome:kyTouHasi arTecTanus B hopme 3x3amena 12 yacon
Htoro 73 | 59 | 12 | -

8. XAPAKTEPUCTHUKA OCHOBHBIX BUOB JEATEJIBHOCTH

OBYYAIOIIIUXCA

BHOJIOI'UsA

brosorus — COBOKYITHOCTh
HAayK O KUBOU MPHUPOJIE.
MeTo1bl HAydHOTO TIO3HAHHS
B OHoI0THHI

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 HEOPraHUUECKUX
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
MHUKponpenapaTam

Opranuszm

3HaHNE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHUSI OPraHU3MOB, CTaAHA
OHTOT€HE3a Ha IPUMEpPE YeIloBEKa.

3HaHWe IPUYMH, BBI3BIBAIOIINX HAPYLIEHUS B Pa3BUTUU OPraHU3MOB.
YMeHue noap30BaThCsl TEHETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM,
pelmarh NpOCTEUIINE TeHETUYECKUE 3a/1aUu.

3HaHue 0COOEHHOCTEN HACIIEACTBEHHOM U HEHACIEACTBEHHOMN
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

14




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 YETOBEKA U MIIEKOIUTAIOIINUX, OOITHOCTh U
PaBEHCTBO YEJIOBEYECKUX pac

DKOCHUCTEMBI

OPraHu3MBbl.

3HaHHE OCHOBHBIX SKOJIOTHYECKHX q)ﬁKTOpOB U UX BJIMAHUA Ha

3HaHNE OTJIMYUTEIbHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOIECTB—
arposkocucrteM. [lonxydyeHue npeacTaBieHUs O CXEME SKOCUCTEMBI Ha
npuMmepe ouocdepsrl. JleMoHcTpalus yMEHHs TOCTAHOBKH 1IETIeH
NEeSITeNIbHOCTH, MJIAHUPOBaHUE COOCTBEHHOM 1€ATEIbHOCTH IS
JOCTHKEHUSI TIOCTABJICHHBIX LEJIeH, TPEIBUICHHS BOZMOXKHBIX
Pe3yNbTaTOB ATUX JAEHCTBUMN, OPraHU3alii CAMOKOHTPOJIS U OLIEHKU
MOJTyYeHHBIX pe3yabTaToB. OOydeHne coOII0ICHUIO PABHII TOBEICHUS B
Mpupo/ie, 6epeKHOMY OTHOIICHHIO K OMOJIOTHYECKIM 00BEeKTaM
(pacTeHUsIM M )KUBOTHBIM U MX COOOILIECTBAM) M UX OXpaHe

9. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE IMPOT'PAMMBI YYEBHOM JUCIHUTIJIAHBI
VIIB.02.3 Y «<BUOJIOT' US»

Onucanne MaTepUAJIbHO-TeXHUYeCKOH

OCyIIeCTBJIEHUSI 00Pa30BaTeIHLHOIO MPoIecca

0a3bl, Heo0XoauMoii ISt

HaumenoBanue nomernieHui i mpoBeIeHUS BCEX
BUJIOB Y4eOHOM 1eATeNbHOCTH, IPEAYCMOTPECHHON
y4eOHBIM IIJIAHOM, B TOM YHCJI€ IOMEIICHUS IS
CaMOCTOSITEJILHOM pabOThI, C yKa3aHUEM IEePEUHS

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

Ne o/m OCHOBHOTO 000pyI0BaHUs, Y4€OHO-HATJISTHBIX 00pa3oBaTeIbHON MPOTrPaMMBbI B CETEBOM
MOCOOUH U UCIIOJIB3YEMOTO MPOTPAMMHOTO dbopMe TOMOIHUTENBHO YKa3bIBACTCS
oOecrieyeHus HalMEHOBAHUE OpraHu3alllM, C KOTOPOH
3aKJIFOYCH JIOTOBOD)
Kabuner ectecTBo3HaHUS: yueOHAS ayTUTOPHS IS 414042, r. Actpaxansp, yin. MarucrpansHasi, 18
MPOBEICHUS 3aHATUN BCEX BUIOB, B TOM YHUCIIE Aynutopus Ne 208
TPYNIOBBIX U HHIUBUAYAIEHBIX KOHCYIbTAIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTaIlluu
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 JTUIIEH3MOHHOE COrJIalleHne
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
VYuebHas mocka

Pabouee mecTo npenopaBaTens

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. MaructpanpHas, 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

Hoctyn 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 nHGOPMAaLMOHHO-TEIEKOMMYHHKAIIHOHHON
ceru «MHTEpHET»

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

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

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

Apache Open Office. Apache license 2.0 Google
Chrome BecmmaTHoe mporpaMMHOe 0O€ecIieueHHe.
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-TEIEKOMMYHHUKAITNOHHON
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 . B., Kyko U. B., Ckopros 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. Epoxun HO.M. , KoBanesa 1. b. Xumus nns npodeccuit u cnenuaibHOCTEN
TEXHUUYECKOTO M €CTECTBEHHO Hay4YHOro npoduieil. - M.: 2016

3. [MIunkuHa — 5-€ u3A. nmepepad. u gon. — M.: U3znarensctBo FOpaiit, 2015. —
319c. — Cepus: IIpodheccuonanpHoe oOpa3oBaHue.

B) MepeyeHb yueOHO-METOIMYECKOTO 00eCTIeYeH s :

1. Y4eOHO-MeToIMYecKoe MocoOKre MO BBIMNOJHEHUIO pedepaToB, MOKIAA0B,
UHAUBUAYAIbHBIX MpoekToB mo yueOHoM aucuurmumae OY].10 «EcrectBo3HaHue» Mo
npodeccuu 43.01.09 IloBap, koHaUTEP

I') HHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karamor skojgoru4yeckux caiToB). WWWw.ecoculture.ru

(CaifT 3K0JIOrH4ecKoro MpOCBEIECHNU).

2.www.ecocommunity.ru (MudpopMannoHHBIH CalT, OCBEMIAIONINI MPOOIEMBI

skoJsioruu Poccun).
1) DJICKTPOHHO-0MOIMOTEYHBIC CHCTEMBI:
1. KoncrautuaoB B. M., Pe3anoB A. I'., ®aneesa E. O. buonorus: yueOHUK njis

CTyH. yupexaeHui cpen. npod. odpasoanus / moa pea. B. M. KoncrantuaoBa. — M.,

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

DKOJIOTUYECKHE OCHOBBI Tpupoaonosib3oBanus, KoncrantunoB B.M., UYenunze
10.5.17-¢ H31I., cTep. U3aHNue 2017r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

Jis npenoxasaresei

1. O6 o6pazoBanuu B Poccuiickoit @eaepanuu: geaep. 3axon ot 29.12.2012 Ne273-
®3 (B pen. Geaepanbubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-D3, ot
02.07.2013 Nel170-®@3, ot 23.07.2013 Ne203-P3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-®3, ot 03.02.2014 Nel5-®D3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel135-D3, ot
04.06.2014 Nel148-d3, ¢ wu3Mm., BHeceHHbIMU DenepanbHbiM 3akoHOM oT 04.06.2014
Nel45-®3, B pen.ot 03.07.2016, ¢ u3m. ot 19.12.2016)

2.Ilpuka3z Munuctepctsa oopazoBanus u Hayku PD ot 31 nekabpst 2015 r. Nel578
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«O BHECEeHMHU U3MEHEHUM B (eiepabHblil TOCY1apCTBEHHBIN 00pa30BaTeNIbHbIA CTAHIAPT

cpeaHero oOiero oopa3oBaHuUsl, YTBEPKACHHBIN MpUKazoM MuHUCTEPCTBA 00pa30BaHUS

n Hayku Poccuiickoit ®enepaunu ot 17 mas 2012r. Ne413».

3. Ilpumepnass ocHoOBHas oOpa3oBaTelibHas Mporpamma

oOpa3zoBaHus, 0J00peHHas

pelieHueM

benepaabHOTO

CpeIHero o0IIero

y4e0HO-METOIUYECKOTO

oObeuHEHUS 110 001IeMy 00pa3oBaHuio (IpoTokoJI OT 28 utoHs 2016r. Ne2/16-3)

11. OCOBEHHOCTH OPTAHU3AIIUM OBYUYEHMS 11O YUYEBHON
JAACIOUIIVIMHE U1 UTHBAJINIOB U JIMI] C OTPAHUYEHHBIMUA
BO3MOXHOCTAMU 310POBbA

I[J'IH O6yanOHII/IXCSI N3 YKucCjia MTHBAJINAOB U JIKI ¢ OrPaHNYCHHBIMHA BO3MOKHOCTAMU

3A0pOBbA HAa OCHOBAHHA TIMCBMCHHOI'O 3adBJICHUA yqe6Ha51 JAUCHUITIITMHA «buonorus»

pealm3yCTCsa C YUCTOM ocoOeHHOCTEN HCI/IXO(I)I/I?)I/I"IGCKOFO pa3BUTHUA, UHAWBUIYAJIbHBIX

BO3MOXXHOCTEH M COCTOSIHUS 340pOBbA (I[anee — MHIUBUAYAJIbHBIX OCO6€HHOCTGﬁ)

12. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

T CHOUTIITAHBI

Pe3yabTarsl 00yyeHust

Kpurepun onenkn

MeToabI OIEHKHU

B PE3YJIbTATC OCBOCHUA JUCHHIIJIMHBI

oOyuaromuiics TOJKEeH
MIPOJIEMOHCTPUPOBATh  MpeIMeTHbIEe
pe3yJbTaThl.

-chOPMHUPOBAHHOCTDH TPEACTABICHUI O
1I€JIOCTHOM COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTHUHE MUPA, O IPUPOJIE KaK
€IMHOM  IICJOCTHOM  CcHUCTeME, O
B3aMMOCBSI3M 4YEJIOBEKA, IPUPOJBI U
0O0IIIeCTBA; 0 MPOCTPaHCTBEHHO-
BpEMEHHBIX MaciTabax Becenennoii;

- BIAJCHHE 3HAHMSAMH O Haubosee
BA)XXHBIX OTKPBITUSX U JOCTHKECHUSAX B
00/1aCTH €CTECTBO3HAHUSA, MOBIUIBIINX
Ha OBOJIIOUMIO  MPEACTABIECHUU O
MIPUPOJE, HA PpPA3BUTHE TEXHUKU U
TEXHOJIOT U,

-c)OpMUPOBAHHOCTH YMEHUS
MIPUMEHSTH €CTECTBEHHO-HAYYHBIE
3HAHUS AJ151 OOBSCHEHUS OKPYKAIOIINUX
SIBJICHUM, COXpaHEHHUS 3710pOBbS,

Ounenka «OTIWYHO» OTBETHI Ha
MIOCTaBJICHHBIE BOIIPOCHI U3JIaratoTCs
JIOTUYHO, IIOCIIEIOBATEIbHO U HE
TpeOyroT JIOTIOJTHATEIIbHBIX
nosicieHud. llomHo packpeiBatoTCs
PUYHHHO-CIIEICTBEHHBIE CBSI3U
MEXIY SBICHUSAMH U COOBITUSMHU.
Jlenatorcss 00OCHOBAHHBIE BBIBOJIBI.

JleMOoHCTpUpYOTCS riryookue
3HaHUs ~ 0a30BBIX  HOPMAaTHUBHO-
npaBoBeIX akToB. CobmromaroTcs
HOPMBI JINTEPaTYpHOU peun.

Onenka «Xopomo» OTBETHl Ha
IIOCTABJIEHHBIE BOIIPOCHI U3JIaratoTCs
CHUCTEMATHU3UPOBAHO u
IIOCJIEJOBATEIIBHO. bazossle

HOPMAaTUBHO-IIPABOBBIC AKThI
HCIIOJIB3YIOTCA, HO B HEAOCTATOYHOM

oObeme. Marepuan  u3naraercs
YBEPEHHO. PacKpeITbl NPUYHMHHO-
CJIEICTBEHHBIE CBSI3U MEXIY

Texymmit KOHTPOJIb
(ycTHBII u
MUCBMEHHBIH  OTpOC,
MPAKTHKO-
OPUEHTUPOBAHHOE
3aaHue, TOKIal,
coO0IIIeHre, OTYET).
OKcnepTHasi OLeHKa Mo
KputepusMm  Tekymui
KOHTPOJIb
(TecTupoBaHue,
JIOMaIIH1e
HaOIroIeHUS u
UCCIIEIOBAHMs], OTYET).
dopMannu30BaHHOE
HaOroieHNe
UCTOJIb30BaHUEM
3HAaHUM U YMEHUH B
[IPaKTUYECKOU
JESATEIBHOCTH.
DKcIepTHas OlleHKa MO

3a
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obecrnieueHus 0e3omacHoCTH
KU3ZHEJCATCILHOCTH, OepeKHOTO
OTHOIIICHHUS K IpUpPoOJIE,
paIMOHAILHOTO [TPUPOIOIIOJIE30BAHHS,
a TaK)KEe BBITIOJIHEHHSI POJIH TPAMOTHOTO
OTPEOUTEIIS;

-C)OPMUPOBAHHOCTH IPEACTABICHUI O
HAyYHOM METOJIC MMO3HAHUS TPUPOJIBI U
cpezcTBax HU3YUCHUS MeraMupa,
MaKpoOMHpa W MHUKPOMHPA; BIIaJCHHUC
npuéMamMu €CTECTBCHHO-HAYYHBIX
HAOIIOAECHUH, OIBITOB MCCIIENOBAHHI U
OIICHKH JIOCTOBEPHOCTH TOJTYUYEHHBIX
pe3yJIbTaTOR;

-BJIaJICHAE TOHATHUHHBIM  ammapaTom
€CTECTBEHHBIX HAyK, IO3BOJISIONIUM
Mo3HaBaThb  MHpP, y4acTBOBaTh B
JTMCKYCCHSX IO €CTECTBEHHO-HAYYHBIM
BOIPOCaM, HKCIIOJIb30BaTh Ppa3IHYHBIC

HMCTOYHUKH HHpOpMAITUU TUTST
MOJATOTOBKH  COOCTBEHHBIX  padoT,
KPUTUYCCKH OTHOCHTBCSI
K cooOmenusim  CMU, coxepxamum
Hay4HYIO nH(popMaIHIo

(hOpMUPOBAHHOCTh YMEHUN TOHUMATH
3HAYNMOCTD €CTECTBEHHO-HAyYHOTO
3HaHUA JUIT  KaXKJOro  4YeJioBeKa,
HE3aBHUCHUMO OT €ro mpoheccruoHaIbHOU
NESTEIPHOCTH, pa3audarh (aKTel H
OLIEHKH, CpaBHUBATH OLIEHOYHEIE
BBIBOJBI, BHAETh HUX CBI3b C
KPUTEPHUSIMH OLIEHOK n CBS3b
KPUTEPHUEB C OMPEICIEHHON CHUCTEMOM
[EHHOCTEH.

SIBIICHUSMHU u COOBITHSIMH.
JeMoHCTpHpYyeTCcs YMEHUE
aHAJIM3UPOBATh MaTepual, OJHAKO
HE BCE BBIBO/IbI HOCSIT
apryMEHTUPOBAHHBII u
JIOKA3aTeJIbHBIN Xapakrep.
Cobmoatorcs HOPMBI
JIUTEPATYPHOU peun.

Onenka «Y 1OBJIETBOPUTEIBHO»
JIOITYCKaIOTCs HapyLIeHUs B
HOCJIEZIOBATEILHOCTH  U3JI0KEHUS.
Nmerorcs YIIOMUHaHUSA 00
OT/IENbHBIX 0a30BbIX HOPMATHBHO-
IIPaBOBBIX aKTax. Henonno
PacKpbIBAIOTCS IPUYUHHO-
CJIEICTBEHHbIE CBSI3U MEXIy
SBJICHUSIMU u COOBITHUSAMHU.

JIeMOHCTpHUPYIOTCS TTOBEPXHOCTHBIE
3HaHUS  BOTPOCA, C  TpyIoM
pemarTcs  KOHKPETHBIE — 3aJladyM.
NmeroTcst 3aTpyAHEHUS C BBIBOIAMH.
JonyckaroTcss  HapylmieHuss HOpM
JUTEPATYPHOU peumn.

Ouenka «HeynoBieTBOpUTEIBLHO

Marepuan n3JaraeTcs
HENOCJeI0BaTEIbHO, COMBUMBO, HE
MPEICTABIISIET OIpEeNECICHHON

CUCTeMbl 3HAaHUM MO JAUCHUIUIMHE.
He  packpbiBaroTcsi  ONpUYMHHO-
CJIEICTBEHHbIE CBSI3U MEeXIy
ABIIGHUSMU U coOblTusiMu. He
OPOBOAMUTCA  aHAJU3. Br1Bo 1B
OTCYTCTBYIOT. OTtBeThl Ha
JIOTIOTHUTEIIbHbIE BOIIPOCHI
OTCYTCTBYIOT. MMerTcst 3aMeTHbIe
HapYIICHUS HOPM JIUTEPATYpHOU
peuu.

kputepusim J{udszauer

MeTanpeaMeTHbIe Pe3yJabTaThl:
-OBJIAJICHUEC YMEHHSIMH W HaBBIKAMH
pa3IMYHBIX  BUJIOB  T0O3HABATEIHHOMN
NEATEIbHOCTH JUISI M3Y4YCHHS Pa3HbIX
CTOPOH OKPYKAlOIIEro €CTECTBEHHOTO
MUDA;

— TMPUMEHEHHUE OCHOBHBIX METOJIOB
no3HaHusi  (HAONMIOJEHUS, HAYYHOTO
AKCIEPUMEHTA) TUIS U3y4eHUs
pa3IMYHbIX CTOpOH
€CTeCTBEHHOHAYyYHOW KapTUHBI MUPA, C
KOTOPBIMH BO3HHKAeT HEOOXOIMMOCTh
CTAIKUBAThCsl B  MPOECCHOHATHHON
cepe;

— YMEHHE ONpeAeNsaTh LEeIN W 3aaaud

- JIEMOHCTpAIUsl CIOCOOHOCTEH K
y4eOHO-TI03HABATEIbHOM u
HPOEKTHOM eI TETbHOCTH

- UCIIOJIb30BAHUE  Pa3JIMYHBIX
METOJIOB DEIICHHS TPAKTUIECKUX
3a7a4;- HCIOJIb30BAaHHE Pa3IMIHBIX
pecypcoB TSt JOCTHKEHHS
HIOCTaBJICHHBIX LIEIIeH -
JEMOHCTpAIMs ~ CIOCOOHOCTEH K
yueOHO-HCCIeI0BATENbCKON u
IPOEKTHOM JIeSITeIHHOCTH;

- UCIIOJIL30BAHUE  Pa3JIMYHBIX
CPEJICTB U METOJIOB NIPU pean3aliu
CBOMX WJIEH M NPAKTHYECKHUX 3a]a4
B mpodeccuoHanIbHOM chepe

[IpakTryeckue

3aHATHS, CEMHUHAPBI
yueOHO-TIPaKTUYECKHE
KOH(EPEHIINH,
KOHKYPCHI,

OJINMITHAIBI,
HaOJII0IeHUE 3a
HaBbIKAaMU pabOTHl B
r100aIbHBIX,
KOPIOPaTUBHBIX u
JIOKAJBHBIX
UH(OPMAITMOHHBIX
ceTsX, HAYYHBIX
OuOIMOTEKAX
pa3IMYHBIX
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NEeATeIbHOCTH, BBIOMpATh CpeAcTBa JIs | -3((EKTUBHBINA MOMCK HEOOXOAMMOH | OpraHu3aIui
UX TOCTUXKEHUS Ha NIPAKTUKE; UHpOpMaINH; pe3yabTaThl
— YMEHHUE HCIIOJb30BaTh PA3JIUYHBIE | -UCIIOJIb30BAHUE Pa3IUYHBIX | HAOJIOIEHUN 3a
HUCTOYHUKHU DIE: MOJIy4eHUS | MICTOYHUKOB MH(pOpPMAIINH, BKIIOYAs | AEATEIbHOCTHIO
€CTECTBCHHOHAYYHOW WH(POPMAIIUU U | DJICKTPOHHBIE; oOyyaronierocs B
OLICHMBATh €€ JOCTOBEPHOCTb JJIsl | -JAE€MOHCTpalus CIOCOOHOCTH | mpoliecce OCBOCHUSI
JOCTUKEHHSI TIOCTABJIEHHBIX LEJeH U | CaMOCTOATENbHO MCIIOJIb30BaTh U | 00pa3oBaTeIbHON
3azay; KPUTHYECKU  OLIEHUBATh IIPOrpaMMbl
HE00X0IMMYI0 HH(POPMAIIHIO IS
BBIIIOJIHEHUS MOCTaBJIEHHBIX
y4eOHBIX 3a/1a4;
-JIEMOHCTpaIus CIIOCOOHOCTH
CaMOCTOSITEJIbHO aHAJIU3UpOBaTh U
IPEJCTaBISTh HEO0X0JUMYIO
UHGOPMALIUIO IS BBITIOJTHEHUSI
MOCTABJIEHHBIX ~ y4eOHBIX  3ajad-
caMOaHaJu3 U KOppeKLUs
pe3ynbTaToB COOCTBEHHON pabOTHI,
WHTEPIPETUPOBAHUE
JINYHOCTHBbIE pe3yJbTaThl | - MPOSBICHUE TpakJaHCTBEHHOCTH, | Habmonenue 3a
--yCTOMYMBBIM HMHTEpPEC K HCTOPUM H | NATPUOTHU3MA; JIEATEIIbHOCTBIO
JTOCTHKEHHSIM B oOyacTu | - 3HaAHME HCTOPUHU CBOEHl CTpaHbl, | 00yYaromerocs B
€CTECTBEHHBIX HayK, YYBCTBO FOPAOCTH | JOCTHUKEHHIM OTEUECTBEHHBIX | MpoIlecce OCBOEHHSI
32 POCCUICKHE €CTECTBEHHbBIC HAYKH; YUEHBIX; 00pa3zoBaTebHON
— TOTOBHOCTh K  TPOJOJDKEHUIO | - MPOSBICHUE aKTUBHOM KU3HEHHOW | MpOrpamMMbl
oOpa3oBaHus, MOBBIIICHUIO | TTO3UIUY;
KBaJIU(pUKALIIH B n30paHHOM | - JI€eMOHCTpalusi TOTOBHOCTH K
poheCCHOHANBHON  JIEATETLHOCTH C | CAMOCTOSITEIIbHOM, TBOPUYECKOI
UCIOJIb30BAHMEM 3HAaHUN B O00JIACTH | AESATENBHOCTH;
€CTECTBEHHBIX HaYK; - CO3HATeJIbHOE OTHOUIIEHHE K
— 00BEKTUBHOE OCO3HAHUE 3HAYUMOCTH | MPOJIOJKEHUI0 00pa3oBaHus
KOMITIETEHI[MI B 00JIaCTH €CTECTBEHHBIX | -I€MOHCTpAIUs chopmupo-
HayK Juis 4YeloBeKa U OOIIecTBa, | BAHHOCTH MHUPOBO33PEHHUS,
yYMEHHE UCIIO0JIb30BATh | OTBEYAIOIIETO COBPEMEHHBIM
TEXHOJIOTUYECKHE  JOCTHKEHHSI B | peaslusM;
obmacTh XUMUU U OHOJOTUM JJs | -  JEMOHCTpalus  HMHTepeca K
MOBBILLICHUS COOCTBEHHOTO | IOCTHKEHHEM €CTECTBEHHBIX HAyK
MHTEJUIEKTYaJIbHOTO pa3BUTHS B
BBIOpaHHOM po¢eCCUOHATLHOM
NesITeNIbHOCTH;
- yMEHHe MIPOaHAIN3UPOBATH
TEXHOTCHHbIE MOCIIEACTBHUS JUISt
OKpyXarolel cpeabl, OBITOBOH H
IIPOU3BOJICTBEHHOU JIEATEIBHOCTH
YEJI0BEKA;
- TOTOBHOCTB CaMOCTOSITEJIHO
N00BIBaTh HOBBIE U1 celst
€CTECTBEHHOHAYYHbIE 3HAHUSA C

HCII0JI30BAHUEM IS 3TOTO JIOCTYITHBIX
MCTOYHHUKOB MH(POPMALIUY;

- YMEHHE YIIPaBIIATh CBOEH
II03HABATEIbHOU JIESITENIBHOCTHIO,
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IIPOBOIUTH CaMOOLIEHKY YPOBHA
COOCTBEHHOTO MHTEJUIEKTYaIbHOTO
pa3BUTHS,

- YMCHUC BBICTpanuBaTh
KOHCTPYKTUBHBIC B3aMMOOTHOLICHUA B
KOMaHJIC 10 PEIICHHI0 OOLIMX 3a/1a4 B
00J1aCTH €CTECTBO3HAHMS;
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