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COI'ZTACOBAHO YTBEPKXIEHO

MeroanyeckuM 00beIMHEHNEM MeToauiaecKuM COBETOM
«BT. OIl» OI'BIIOYCO UPT
ITporokos Ne 10 [TpoTokomn Ne 1
oT «09 » nrons 2020 r. oT «31» aBrycra 2020 r.
HN3meHeHNns1 B mporpammy HN3meHeHns B mporpammy
CoracoBaHbI YTBepKIeHbl
MetoanyeckuM 00beTMHEHUEM MeToaAM4YECKMM COBETOM
«BT. OIl» OI'bIIOYCO UPT
[Tporokosn Ne 9 [Tporoxosn Ne 6
oT «20» ampens 2021 1. oT «21» ampens 2021 1.
PaspaboTumk:
Jlyoposuna EnmmszaBera AnexcannpoBHa, npenogaBatens O BIIOYCO «UPT».
Pabouas rporpaMmma y4eOHOM JUCHUILINHBI buonorus

00111e00pa30BaTEeNLHOTO IMKJIA OCHOBHOW MpodeCcCHOHAIBHOW 00pa30BaTebHON
mporpaMMmbl 10 NpOoGecCuu  CpPeAHEero  Mpo(EeCcCHOHATLHOTO  00pa3oBaHUs
texHuueckoro mpoduist 09.01.03 Macrtep 1o o6padoTke mubpoBoit HHOOPMAIIUH.

PabGouast mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOTrpaMMBI
yueOHOM JuCHUIUIMHBL buonorus s mpodeccuit/cnenuanibHOCTe  CPETHETrO
npodecCHOHAIBHOTO 00pa3oBaHusl, 0/100peHHoN HaydyHO-MeTOJUYECKHM COBETOM
Hentpa npodeccuonansuoro odpazopanus OI'AY «OUPO» u pekomMeHA0BaHHOU
TSl peali3alii OCHOBHOM IpodeccroHanbHoi o0pa3zoBarenbHoil mporpammel CI10
Ha 0a3e OCHOBHOro o00I1Iero oOpa3oBaHUs C TMOJYYEHHEM CpPEJAHEro OOIIero
obpaszoBanus (mpotokoi Ne 3 ot 21 utonsa 2015 rona).

PabGouass mporpamma pa3paboTaHa B COOTBETCTBUU PEKOMEHAAIUSMH IO
OpraHu3allud TIOJYYEeHHsI CpPelIHero oOiero oOpa3oBaHUsA B Mpejenax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPaMM CPEIHEro MPOQPECCHOHAIBLHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO  00miero oOpa3oBaHHMs C y4eToM TpeOoBaHuM  (demepanibHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOIy4aeMoil mpodeccuu Wiu
CIICIIMAJIBHOCTH CpeaHero poheCCUOHAIBHOTO oOpa3zoBaHUs (muceMo
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259, nucemo Munobpuayku Poccuu ot
19.12.2014 Ne 06-1225), ¢denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM  CpeaHero olmero o0pa3oBaHus, YTBEP)KIECHHOTO  IPUKA30M
Muno6puayku Poccuun ot 17.05.2012 Ne 413.

CopepxaHre TpOTpaMMBbl peaju3yeTcs B TMPOIECCE OCBOCHHS CTYyIEHTaMH
OCHOBHOM TpodeccruoHanbHoil oOpa3oBaTenbHOM nporpammbl CIIO ¢ mosydyeHunem
cpeaHero (mojHOro) oOmiero oOpa3oBaHus, pa3pabOTaHHOW B COOTBETCTBUU C
tpedoBanmsiMu  PI'OC CIIO TpeTbero IMOKOJCHHS IO TPOPECCHH CPETHETO
npodeccuoHanbHOTO Oo0pa3oBanus TexHudeckoro mpodmas 09.01.03 Mactep 1o
o0OpaboTke nmudppoBoit nHHOPMAITIH.

JKCNepTHI:

BHyTpeHHss JKCIIepTH3A!

Texanueckas sxcnieptusa: Tepmanosa H.b., mactep m/o OI'BITOYCO «1PT.
ConepxarenbHas skcneptusa: Tokapesa UL A., metoguct OI'BITOYCO «UPT».
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MNOACHUTEJBHASA 3AIINCKA

Hacrosmas mnporpamMmma ydyeOHOM JHUCHUIUIMHBI OpPUEHTHUpOBaHA Ha
peanuzanuio (eaeparbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
crangapta (nanee — ®I'OC) cpeanero (mosiHOro) oduiero odpasoBanus buonorus
Ha 0a30BOM YpOBHE B Ipejieiax OCHOBHOW 00pa30oBaTeIbHON MPOTPAMMBI CPETHETO
npoeCCUOHATBLHOTO  O0pa3oBaHUs ¢ y4eToM  mpoduis  TOJy94aecMOTO
npodeccuoHaIbHOTO 00pa30BaHUS.

Copepxanue MporpaMMbl HAPABJICHO HAa TOCTUKEHUE CIEAYIOIINX 1IEIeH:

- MoJyyeHre (pyHIaMeHTaIbHbIX 3HAHUH 0 OMOJIOTHYECKUX cUcTeMax (KIeTKa,
OpraHu3M, TMONYJSALMs, BHUJA, SKOCUCTEMAa); HCTOPUM pa3BUTUS COBPEMEHHBIX
MPEJCTABICHUN O >KMBOM MPUPOJAE, O BBIAAIOIIUXCA OTKPBITUSIX B OMOJIOTHYECKOU
HayKe; poJid  OMOJIOTMYEeCKOW Hayku B  (OPMHUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA; O METOJaX HAyYHOIr'0 MO3HAHUSI;

- OBJIAJCHUE YMEHHUSIMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTUYECKUX 3HAHUN B TPAKTUYECKON JCATEIBHOCTU JIIOJIEH, B pPa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH; OMNpPENesaTh >KUBbIE OOBEKTHI B MPHUPOJE; MPOBOJIUTH
HaOJIIOACHUS 32 IKOCUCTEMAaMHU C 1I€JIbI0 UX OMKMCAHMS U BBISIBIICHUS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX M3MEHEHUM; HAaXOAUTh M aHAIM3UPOBATH MH(OPMAILMIO O KUBBIX
00BEKTaX;

- pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYalbHbIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yYalomMXcsi B TMPOILIECCE H3YUYCHHsS] OMOJIOTUYECKHUX SIBJICHUI;
BBIJIAIONIUXCS TOCTUKEHUN OMOJIOTHHU, BOIISANINX B OOIIEYEIIOBEUECKYIO KYIbTYPY;
CJIOKHBIX M MPOTUBOPEUYMUBBIX IMyTEH PA3BUTHUS COBPEMEHHBIX HAYYHBIX B3IJISIOB,
ujen, Teopui, KOHLENIUH, TUNnoTe3 (0 CYIIHOCTH M TMPOUCXOXKIACHUU IKU3HHU,
YeJIOBEeKa) B XO€ pabOThI C pa3IMYHBIMU UCTOUYHUKAMHU UH(GOPMAIIHH;

- BOCHHUTaHUE YOEXKICHHOCTH B HEOOXOAMMOCTH TO3HAHMS >KUBOW MPUPO/IBI,
HEOOXOJIMMOCTH PAIlMOHAIBHOTO TPHUPOJIOTOJIb30BaHMS, OCPEKHOTO OTHOUICHUS K
MPUPOJHBIM PECypcaM M OKPYXAIoIel cpeie, COOCTBEHHOMY 370POBBIO; YBAKCHHSI
K MHEHHIO OMIMOHEHTA MPHU 00CYKJIEHUH OMOJIOTMYECKUX MPOOJIeEM;

- HCTOJIb30BaHUE NPHOOPETCHHBIX OMOJOTUYECKUX 3HAHWUM W yMEHUH B

MMOBCEIHEBHON JKM3HM I OICHKH TIOCIAEACTBUM CBOEH JIEATEIbHOCTH (M



NEATEIbHOCTU JPYTUX JIIOEH) MO OTHOIICHHIO K OKpYKalolllel cpeie, 3A0POBbIO
IpYrux JIoAe U COOCTBEHHOMY 3J0pOBbIO; OOOCHOBAaHUS M COOJIIOJCHUS MEp
npoduiakThKy 3a00J1€BaHUM, OKa3aHUE MEPBOI MOMOIIY MPU TpaBMaXx, COOJOICHUIO
IIPaBUJI IOBEJICHUS B IPUPO/IE.

B OI'BIIOYCO «HPT» Ha ocBoenue buonoruss mo mpodeccuu cpeaHero
npodeccruonansHoro odpazoBanusi TexHuueckoro npoduns 09.01.03 Macrep mo
oOpaboTke mudpoBor nHPOpMaIMU OTBOAUTCS 54 dacoB, B TOM umciie 36 4acoB
ayIUTOPHOM HArpy3Kd B COOTBETCTBUU C PAa3bSICHEHUAMH IO peaju3aluu
dbenepanrbHOTO  TOCYJAapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa  CPEIHEro
(monHoro) ob6mero oOpaszoBaHusi (nmpoduiabHoe oOyuenue) B mpexaenax OITOIT
cpesHero mpodecCHOHATLHOTO 00pa30BaHHs.

OCHOBY JaHHOW HPOTPaMMBbl COCTAaBIISIET COJEP/KAHUE, COTJIACOBAHHOE C
TpedoBaHUAMHU (PeaepaTbHOr0 KOMIIOHEHTA CTaHaapTa CpeIHEro (IMOJHOr0) 00IIero
oOpa3oBaHus 0a30BOro ypOBHS.

[Ipu ocBoenun mnpodeccuir CIIO TexHuyeckoro mnpoduia Ouonorus
n3ydaetcs Ha 6azoBoMm yposHe ®I'OC cpegnero obiiero oopasoBaHusl.

B mporpammMe TeopeTHueckre CBEIACHHUS IOMOJHSIIOTCS JIEMOHCTPAIHMSIMH,
MPaKTUUYECKUMHU paboTaMu.

[Iporpamma cOOEpKUT TEMATUYECKUH TUIAH, OTPAKAIOIINKA KOJMYECTBO YaCOB,
BBIJIETIsIEMOE Ha M3yueHue buonoruu nmpy oBiaeHUU CTyIEHTAMH CHEIHATbHOCTSIMH
TEXHUYECKOTO TIPOQuIIs.

[TporpaMMoii mpemycMOTpeHa CaMOCTOATETIbHAas BHEayauTOpHas padorta,
BKJIIOYAIOLIAs: IPOPa0OTKY KOHCIIEKTOB 3aHATUM, 0(pOpMIIEHHE BBIBOJIOB U OTYETOB K
nabopatopHoii paboTe, MOArOTOBKY JOKJIAJO0B, PpEUICHHE TE€HETUYECKUX 3ajad,
MOJITOTOBKY ¥ 0()OpMJICHHE MPE3ECHTAIIH.

KoHTpons kadyecTBa OCBOCHUS MHUCIUIUIMHBI buosoruss mnpoBoauTcs B
mpoliecce TeKyIIero KOHTPOJIS U IPOMEXYTOYHOM aTTeCTallny.

Texkymuid KOHTpOJIb MPOBOAUTCS B TMpeleiax y4eOHOro BpEMEHH,
OTBEJICHHOTO Ha IUCIUIUIMHY, KaK TPaJUIMOHHBIMA, TaK W WHHOBAIMOHHBIMU

METOOdaMMU. PCByJ’IBTaTBI TEKYHICTO KOHTPOJIA YUYUTBIBAIOTCA IIpHW IMOJABCACHHUH

! pekoMeHJalMUM O OPraHM3alUM MONYdYeHHs CpeJHEro oOIero o6pa3oBaHUs B IIPEleliaX OCBOEHUS

obpazoBarenbHbIx mporpamMm CIIO Ha 6aze ocHoBHOro o6miero obOpasoBanus ¢ yderoM TtpeboBanuit ®I'OC n
noxygaemoi npodeccun mwim crnenuansHoctH CIIO (muecsmo MuHoOpHayku Pocenu ot 17.03.2015 Ne 06-259, nucemo
Muno6pHaayku Poccnn ot 19.12.2014 Ne 06-1225)



UTOTOB MO MCLHUIIIIUHE.
[IpomexxyTouHast arrectanusi npoBoautcs B Gopme nuddepeHInpoBaHHOTO
3ayeTa 1o UToraM U3y4eHHs TUCIUILUIMHBI B KOHIIE CEMEeCTpa.
JuddepeHnmpoBaHHbIi 3aUeT MO AUCHUILTAHE TPOBOAUTCS 3a CUET BPEMEHH,
OTBEJICHHOTO Ha €& OCBOGHHE, M BBICTABISICTCS Ha OCHOBAaHUM PE3yJIbTaTOB
BBITIOJIHEHUS JIa0OPAaTOPHBIX W/WJIM TPAKTUYECKUX pPabOT MW TOYEK pPyOeKHOTOo

KOHTPOJISI.



TPEBOBAHUSA K PE3YJIbTATAM OBYYEHUSA

B pe3ynbrare uzyueHus: yaeOHOW TUCHHUILUIMHBI BUONOTUs CTYAEHT AOJIKEH:

3HATH/IIOHUMATH!

- POJIb U MECTO OMOJIOTHH B COBPEMEHHON HAYYHOW KapTHHE MHPA; TOHUMATh
poip Ouosnornu B (HOPMHUPOBAHMM KpPyrozopa M (YHKIMOHAIBHOW I'PAMOTHOCTH
YeJIOBEKaA IS PEIICHMS] IPAKTUYECKUX 3a/1a4;

- OCHOBONOJIATAIOIIME IOHATHS W NPEACTABICHUS O >KUBOM NpPUpPOAE, €€
YPOBHEBOM OpraHM3alii ¥ HBOJIIOLIMM; YBEPEHHOE IOJb30BAaHUE OHOJOTMYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- OCHOBHBIE€ METO/Ibl HAYYHOI'O TIO3HAHUS, UCIIOJb3YEMBbIE MPU OUOTOTUUECKUX
HCCIIEIOBAHMSX KHUBBIX OOBEKTOB U HKOCHCTEM: OMHCAHUE, U3MEPEHUE, TIPOBEACHHE
HaOJII0ICHUI; BBISIBJIEHUE U OLIEHKA aHTPONOT€HHBIX U3MEHEHUH B IPUPOJIE.

yMeThb:

- OOBSCHATH pe3ydbTaTbl  OMOJOTMYECKHX  SKCIIEPUMEHTOB, pEIlaTh
AJIeMEHTapHbIE OMOJOTUYECKUE 3a/1a4H;

- BBICKa3bIBaThb COOCTBEHHYIO MO3MIMIO IO OTHOLIEHUIO K OMOJIOTMYECKON
nH(pOpMauK, NOJy4aeMOl U3 pa3HbIX UCTOYHUKOB, K TJIOOATBHBIM 3KOJIOTHYECKUM
npoOsemMaM U MyTIM UX PEIICHHUS.

B mpouecce ocBoeHUs: AUCHUILUIMHBI Y CTYIEHTOB JOJIKHBI (DOPMUPOBATHCS
ob6mue komnerenuuu (OK):

OK 1. - IlonuMarh CYHOIHOCTh U COIMAIBHYIO 3HAYUMOCTh Oymyien
npodeccuu, NPosIBIATh K HEW YCTONUMBBII UHTEPEC;

OK 2. - Opranu3oBbIBaTh COOCTBEHHYIO NI€ATEIBHOCTh MCXOIs W3 LEIH U
CHOCO0O0B €€ IOCTHKEHUS, ONIPEIETICHHBIX PYKOBOIUTEIIEM;

OK 3. - Anamm3upoBarh pabouy0 CHUTYyaIlHIO, OCYIIECTBISATh TEKYIIHMH H
UTOTOBBIII KOHTPOJb, OLIEHKY U KOPPEKLHIO COOCTBEHHOM IESATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH PabOTHI;

OK 4 . - OcyumectBiiTh MOUCK HHGOpPMAIUA, HEOOXOAUMON IS
3¢ (PEeKTUBHOTO BHITIOIHEHUSI TPO(HECCUOHATBHBIX 33]1a4;

OK 5. - Ucnonbs3zoBarh MHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B

podeCCUOHATIBHON JIEATEIbHOCTH;



OK 6. - Paborats B koMmaHme, 3¢h(EKTUBHO OOIMAThCS C KOJUIETaMH,

PYKOBOACTBOM, KIIMCHTAMMU.



OBBEM ¥ BUJIbl YYEFHON HATPY3KH

Bun yueOHoil HATpY3KH Oo0bem B TOM YMCJIE TI0 KypCaM U CeMeCTpaMm
HAacoB 1o 1 kype 2 kypc 3 kypc
yi
1 2 3 4 5 6
CEM. | CeM. | ceM. | ceM. | ceM. | ceMm.
MakcuMmanbHast yueOHast 54 - - 54 - - -
HArpy3Ka (Bcero 4ac.)
Oo6si3aTesibHASL Ay IMTOPHAs 36 - - 36 - - -
yueOHasi Harpy3ka (Bcero
yac.)
B TOM YHCJIE!
71a00paTOPHBIX U 14 - - 14 - - -
NPAKTUYECKUX 3aHATUN
CamocrosiTesibHAss padoTa 18 - - 18 - - -
o0y4aronierocsi (Bcero vac.)
IIpome:kyTouHasi aTTecTANMS 3
(npocmaeﬂﬂemc;z qbopMa npOMeofcymquO[t
ammecmauuu 6 Cm0]l6l4€ coomeemcmeyroueco
cemecmpa)







TEMATHYECKHWH IVIAH

Koaun4vecTBO yacoB

Camocrositen Oosi3aTes B TOM 4HCJIe
Ne Makcuma bHasI bHasI
/i HauMeHoBaHue pa3jesia /TeMbl 3aHATHS ILHAST 1a6.
(BHeayauTOp | ayAMTOPH
yueOHast TeopHsl| MPaKTHY.
Has1) ydyeOHast ast
HArpy3Ka padoThI
padora HArpy3Ka
BBenenue. 2 - 2 2 -
1. | Pa3men l.
. 6 2 4 2 2
YdeHue 0 KJIeTKe.
1.1. | Xumunueckas opranuzanus kieTkd. CTpoeHHEe U (PYHKUIUU KIIETKU.
OOMeH BellecTB U MpeBpalieHUue HEpruu B KieTke. JKu3HeHHbIN 2 - 2 2 -
IIUKJI KJIICTKH.
1.2. | IlpakTnueckoe 3anaTue Nel HalOmioneHue KIETOK pAcTeHUM U
’KUBOTHBIX I0J] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax, ux
OTIHCaHHE. 4 9 9 9
[IpuroroBieHue 1 ONMMCaHUE MUKPOIIPENAPaTOB KIETOK PACTCHUH.
CpaBHEHHE CTPOCHHSI KJIETOK PACTCHUH W JKMBOTHBIX MO TOTOBBIM
MHUKpOITpenapaTam.
2. Pasznea 2.
Opranusm. PazmHo:keHHe M HHAMBHIYAJIbHOE 7 3 4 2 2
Pa3BuTHE OPraHU3MOB.
2.1. | PasmHoXXeHHe oprann3mMoB. MHIMBUAyaIbHOE PA3BUTHE YEIIOBEKA. 2 - 2 2 -
2.2. | llpakTuyeckass padora Ne2 BrisiBieHue u omnvcaHue MPU3HAKOB
CXOJICTBA 3apOJBIIICH YeIOBEKa U JIPYTHMX [O3BOHOYHBIX Kak 3) 3 2 - 2
JI0KA3aTeIbCTBO UX DBOJIOIMOHHOTO POJICTBA.
3. | Pa3men 3. 9 3 6 4 2
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OCHOBBI TreHETHKHU U CCJICKIIMH.

3.1. | OcHOBBl ~ yueHUsT O HacCJIEJCTBEHHOCTH U  HU3MEHYUBOCTH. 9 ] 9 9
3aKOHOMEPHOCTH U3MEHUYUBOCTH.
3.2. | OCHOBBI CENEKIMHU PACTEHUM, >KUBOTHBIX M MHKPOOPIaHHU3MOB. 5 3 5 5
buoTtexHonorus, ee T0CTHKEHUS U EPCIIEKTUBBI Pa3BUTHSL.
3.3. | Ilpaktuyeckass padora Ne3 CocraBieHHE NPOCTEUIINX CXEM
MOHOTHOPUIHOTO W JUTHOPHIHOTO CKpemuBaHusA. Pemenue
TeHETUYECKUX 3a7ad. AHanmu3 (EHOTUITUYECKOW HM3MEHUYHUBOCTH. 2 - 2 -
BrisiBneHnEe MyTareHOB B OKPY’KAIOIIEH CPEAE U KOCBEHHAs OLICHKA
BO3MO>KHOT'O X BIIMSIHUSI HA OPTaHU3M.
4. Pa3nend.
IIpoucxo:kneHue U pasBUTHS KU3HHU HA 3eMJIe. 9 3 6 4
JBOJKIHMOHHOE YYCHHE.
4.1. | IlponcxoxaeHne U HadyaJabHbIE 3Tallbl Pa3BUTHUS XKU3HHU HA 3eMIIe. 2 - 2 2
4.2. | Uctopusi pa3BUTHUA HBOJIOLHUOHHBIX HAeH. MUKpPOIBOIIONUSI U 5 3 2 2
MaKpO3BOJIFOLHSI.
4.3. | lIpakTH4eckoe 3ansaTHE Nod
Onucanue ocobelt 0THOT0 BHUIa TT0 MOP(OJIOTUUECKOMY KPUTEPHUIO.
[Ipucnoco6nenne oOpraHu3MoOB K pa3HbIM cpenaM oOutaHus (K 2 - 2 -
BOJIHOM, HA3€MHO-BO3yIIHOW, TOYBEHHOU). AHaMM3 H OICHKa
pa3IMYHBIX TMIIOTE3 IPOUCXOXKICHHUS KU3HU.
5. Paznen 5. [IpoucxokaeHue yesoBeka. 7 3 4 2
5.1. | Aarponorenes. UenoBedeckne pachl. 5 3 2 2
5.2. | IlpakTuyeckoe 3ansitue Ne5 2 i 2 )
AHanu3 U OIleHKa pa3Iu4HbIX TUIIOTE3 MPOUCXOKICHHSI YEJIOBEKA.
6. Pa3znena 6. OCHOBEI DKOJIOTHH. 11 3 8 4
6.1. | Okonorusi — Hayka O B3aMMOOTHOILIECHHUSX OPraHU3MOB MEXIY 2 i 9 9
co00M M OKpYKaroIIel Cpenoi.
6.2. | buocepa — rmobanbhas skocucrema. Yuenne B.M. Bepnanckoro o 5 3 2 2
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ouocdepe. buochepa u yenoBek. DKOJOTUsS KaKk TeOpeTHUECKas
OCHOBA PallMOHAIBHOT'O MPUPOJIONOJIL30BAHUS U OXPAHBI TPUPOJIBI.

6.3.

IIpakTnueckoe 3ansitue Ne6. «OmnucaHue aHTPOINOTEHHBIX
U3MEHEHUN B €CTECTBEHHBIX MPUPOAHBIX JaHAWApTaX CBOEH
MeCTHOCTH». «CpaBHUTEIBHOE OINHCAHUE OJHOW M3 €CTECTBEHHBIX
OPUPOJIHBIX  CHUCTeM  (Hampumep, Jieca) U KaKOW-HUOyAb
arpo3KOCUCTEMBI (HAIpUMEP, MIIEHUYHOTO TOJIS)».

6.4.

IIpakTuyeckoe 3anstue Ne/ «CocTaBleHHE CXEM IepeJadu
BEILECTB M PHEPIUU IO LETSIM MTUTAaHUS B IPUPOJIHON SIKOCUCTEME U
B  arpoueHo3e». «OnucaHue U MPAKTUYECKOE  CO3/IaHHE
MCKYCCTBEHHON 3KOCHCTEMBI (IIPECHOBOJHBIN akBapuyMm). Perienue
DKOJIOTMYECKHUX 3a7a9».

Paznen 7.
Bbuonuka.

7.1

broHMKa KaK OJJHO U3 HAIPABJICHU OMOJIOTMU U KHOEPHETHUKHU.
JuddepeHumpoBaHHbIii 3a4eT

Hroro:

54

18

36

22

14

13




COJIEP)KAHUE YYEBHOM JTUCIUILINHBI

Bsenenue

[Ipu3Haku JKMBBIX OPraHU3MOB M HUX MHOrooOpasue. YpoBHEBasd
OpraHu3alus KUBOU MPUPOJBI U 3BOJIOLUA. METObI MO3HAHUS KUBOW MPUPOJIBIL.
OOmue 3akoHOMepHOCTH Ouonoruu. Ponp Ouonormum B (POpMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAy4YHOM KapTUHbI MHpPAa W B IPAKTUYECKOU
NEeATEIbHOCTH JIoJIel. 3HaueHue OWOJIOTMM TMpU OCBOEHUM Tmpodeccuili u
CHEMATbHOCTEN CpeHEero MpohecCHOHaTIBLHOTO 00pa30BaHUsl.

Pasznea 1. Yuenue o KjieTke.

Xumudeckasi opranusanusi kjiaerku. Crpoenne M (YHKUMH KJIETKH.
OO0mMeH BemecTB M NpeBpallleHHe JHePrud B KieTkKe. KU3HEHHBIH HHMKJI
KJICTKH.

Kierka — »neMeHTapHas >KuBasg CHUCTEMa M OCHOBHas CTPYKTYpHO-
(GyHKIMOHAIbHAS €IMHHUIA BCEX JKUBBIX oOpraHu3moB. Kparkas wuctopus
U3YUYCHHsI KJIETKH. XUMHYecKas oOpraHusauus KieTtku. OpraHudeckue U
HEOPraHMYECKHE BEIIECTBAa KJIETKU M >KMBBIX OpPraHM3MOB. bellku, yrieBojbl,
JIMIIUAJBI, HYKJIEHMHOBBIE KHUCIOTBI U HUX POJb B KieTke. [Ipokapuornueckue u
YKApUOTHYECKHE KJIETKH. BuUpychl Kak HekjeToyHas (opMa >KU3HU U HUX
3HaueHue. boprba ¢ BupycHsiMu 3a0oneBanusmu (CIIU u ap.) LHutonnasma u
KietoyHass MemOpana. OpraHouabl KieTku. [lmacTuyeckuit M >HEpreTUYeCcKuit
obmeHn. Ctpoenue u (pynkuuu xpomocom. JJHK — HocuTens HaciencTBEeHHOM
unpopmanuu. Perummkanus JIHK. I'en. ['enetuyeckuit koxn. buocunres Oenka.
Krnetrku u ux pazHooOpasue B MHOTOKJIETOUYHOM opranusme. JuddepenuupoBka
kieTok. Knertounast reopust ctpoeHust opraHnu3sMoB. Mutos. Llutokunes.

JlemoHcTpauuu

— cmpoeHue u cmpykmypa benka,

— cmpoenue moaexyr PHK u /IHK;

— penauxayus /[HK;

— cXeMbl IHepeemuuecko2o oomena u buocunmesa 6enka,

— cmpoeHue KIemoK 3YKapuom U  HpoKapuom, CmpoeHue u

MH02006PCZ3M€ memOKpacmeHuﬁ U JHCUBOMHDBIX
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- - cmpoeHnue supyca,

- Domozpaghuu cxem cmpoeHus Xxpomocom,

— Cxema cmpoenus cena. Mumos.

JlabopaTopHble padoThI:

He npedyCMompeHo.

IpakTHyeckne 3aHATHS

- HabOoOeHue KIemoK pacmeHutl U IHCUBOMHBLIX HOO MUKPOCKONOM Ha
20mogvlX MuKponpenapamax, ux onucauue. Ilpucomoenenue u onucanue
Mukponpenapamos kiemok pacmenuti. Cpagnenue cmpoenusi Kiemok pacmeHut u
JHCUBOMHBIX NO 20MOBGLIM MUKPONPENAPAMAM.

CamocrosiTesibHAst padoTa

- ohopmaenue 8b160008 U OMUEMO8 K 1aO0PAMOPHbIM pabomam;

- npopabomka KOHCNeKmo8 3aHAmMuL.,

Paznen 2. Opranmsm. Pa3mHo:keHHe W MHAUBHAYya/bHoe. Pa3Burtue
OPraHM3MOB.

PasMHoOxkeHne opranusmMoB. WHIMBHIyalbHOE pa3BUTHE 4YeJ0BeKa.
NuauBuayajJbHOe pa3BUTHE YeJI0BeKAa

Opranusm — enuHoe nenoe. MHorooOpasue opraHu3mMoB Pa3mMHOkeHUE —
Ba)KHENIIEe CBOMCTBO KMBBIX OpraHu3MoB. [losoBoe u Oecrionoe pa3MHOXKEHUE.
Meiio3. O6pa3oBaHue OJOBBIX KJIETOK U OTUIOJOTBOPEHHE. DMOPUOHAIIBHBIN ATam
oHTtoreHe3a. (OCHOBHbIE CTaAMM SMOPHUOHAIBHOTO pa3BuTUA. OpraHorexes.
[TocTamOpronanbHOe pa3BuThe. CXOACTBO 3apOJbIIIeH MPEACTaBUTEICH pa3HBIX
IPYIIN MO3BOHOYHBIX KaK CBUJETEIBLCTBO MX BOJIIOIMOHHOTO pojacTBa. [IpuunHbI
HapylIeHU! B pa3BUTHM OpraHu3MoB. PemponyktuBHOe 370poBbe. llocnenctBus
BIIMSIHUSL QJIKOTOJII, HUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arpSI3HEHUSI Cpelbl Ha
pa3BUTHE 4YelOBeKa. BhIsBIEHHE M ONMMCAaHWE MPU3HAKOB CXOACTBA 3apOJbIIIEH
YyeJoBE€Ka M JAPYrMX MO3BOHOYHBIX KaK JIOKa3aTeIbCTBO HUX HSBOJIIOLMOHHOIO
poJcTBA.

JemoHcTpanuu

— Mnozoobpa3zue opeanuszmos;
— Obmen sewjecme u npegpaujenue IHepeul 8 Kiemkre;

— Q@omocunmes;
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— Jlenenue xnemku,

— Mumos;

— becnonoe pasmnooicenue op2anuzmos;
— Obpa3zoeanue noi08bix K1emox,

— Meiios.

JlaGopaTtopHbie padoThbI:

He npedyCMOmpeHo.

IIpakTHYecKue 3aHATHS:

- gvlAGleHUe U ONUCAHUE NPUSHAKO8 CXOO0CMBA 3apoobluieli 4enogeka U
Opy2ux N0380HOUHBIX KAK 00KA3AMENbCME0 UX IB0JIIOYUOHHO20 POOCMEA.

CamocrosiTesibHas padora

- Oghopmnenue 6v160008 u omuenos K 1abopamopHuim pabomam;

- IIpopabomra koHcnexmoes 3auamuli.

Pa3nen 3. OCHOBBI TeHETHUKHU M CeJIeKIIHM.

OcHOBBI  y4YeHMS O  HACJHEJICTBEHHOCTH W  HM3MEHYMBOCTH.
3aKOHOMEpPHOCTH U3MEHYNBOCTH.

I'enetTuka — Hayka O 3aKOHOMEPHOCTSIX  HACJIEACTBEHHOCTH U
M3MEHYMBOCTU OpraHu3MoB. I'. MeHzenb — OCHOBOIIOJIO)KHUK HAayKH T'€HETHKA.
['eHeTnuecKass TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI T€HETUKH, YCTAHOBJICHHBIE
I'. Mennenem. MoHOrHOpHIHOE W AUTHOPUIIHOE CKpellMBaHWE XPOMOCOMHAas
TEOpHUsl  HACJIEICTBEHHOCTH. B3ammoperncreue reHOB. [eHeTrmka moua.
CueruieHHOe C TOJIOM HAacjleJOBaHWE. 3HAUYCHUE TEHETUKHU [JId CEJICKUUU HU
MenuiuHbl. HacnencTBeHnHbie 001€3HN YeoBeKa, MX MPUYUHBI U TPOPUIAKTHKA.

3akoHOMepHOCTH H3MEHYMBOCTH. (OCHOBBI CeJeKUUHM PACTCHMH,
KUBOTHBIX M MHUKPOOPraHu3smMoB. buoTexHO/IOrMsl, ee [JOCTHKEHHUSI M
NepPCHeKTUBbI PA3BUTHA.

HacnencrBennas uiy reHOTUIUYECKAass U3MEHYMBOCTh. MoaudukamoHHas,
WM HEHacJleACTBEHHAs, W3MEHUYMBOCTh. [eHeTmka uyenoBeka. ['eHeTuka wu
MeIUUMHA. MarepuajbHble OCHOBBI HACJEICTBEHHOCTH W HU3MEHYMBOCTH.
I'enetuka u dBOMIOLMOHHAA Teopus. ['eHetmka mnonynsauui. ['eHernka —
TEOpEeTUYECKasi OCHOBa cesieKuuu. OIOMalllHUBAaHUE UBOTHBIX U BBIPAIIMBAHUE

KYJIbTYPHBIX PAaCTEHUN — HadaJbHbIC dTansl cenekuuu. Yuenue H.M. Basuiosa o
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IIEHTPaX MHOT000pa3usi M TPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHud. OCHOBHBIC
METOJIbI  CENIeKIIUU: TUOpUIU3allis W HMCKYCCTBEHHBIM oTOOp. OCHOBHBIE
JOCTHKEHHUSI COBPEMEHHON CENeKIMM KYyJIbTypHBIX pPacTEHUH, TOMAIIHUX
KUBOTHBIX U MHKPOOPTaHU3MOB. DTHUECKHE ACMEKThl HEKOTOPHIX JTOCTH)KCHUN B
ouorexHonornu.  KioHupoBaHue  KMBOTHBIX  (IIPOOJIEMBI  KIIOHHPOBAHHMS
yenoBeka). CocTaBleHHE MPOCTEHIIMX CXEM MOHOTHOPHIHOTO U AUTHOPUIHOTO
CKpeliuMBaHus. PerieHne TreHeTHYECKUX 3adad. AHamu3 (PEHOTHUIMHYECKOH
U3MCHUYMBOCTU. BBISIBJICHHE MYTarecHOB B OKpY)KAMOIIEH Cpele M KOCBEHHAs
OIICHKA BO3MOYXHOTO WX BIIMSIHUSI HA OPTaHU3M.
JdeMoHcTpauuu

— Monoeubpuornoe u oucubpuonoe ckpewusanue,

— Ilepexpecm xpomocom;

— CyennenHoe Haciedosauue;

— Mymayuu;

— Ienmpor MHO2000pA3UL U NPOUCXONHCOCHUSL KYILMYPHBIX PACHEHULL

U OOMAUWHUX HCUBOMHDIX,

— Tubpuousayus,

— HUcxyccmesennwiii omoop,

— Hacneocmeennvie 6oneznu uenogexa,

— Bausanue AnKo20IU3MA, HapKOMAHUU, KYpeHusl Ha

Hac1e0CmeeHHOCb.

JlabopaTopHbie padoThI:

He npeodycMOmpeHo.

IIpakTnyeckue 3aHATHSA:

- cocmasienue NpocmMeuumux cxem MOHOSUOPUOHO20 U OUSUOPUOHO2O
ckpewusanus. Pewenue ecememuueckux 3aday. Auanuz enomunuueckou
usmenyugocmu. Buiasnenue mymaecenos 6 okpyocarouel cpeoe U KOCEEHHAs
OYEHKA B03MONCHO20 UX GIUAHUSL HA OP2AHU3M.

CamocrosiTesibHast padora:

- [Ipopabomka KoHCneKmoa8 3anHamui;

- Pewenue cenemuueckux 3aoay.

Pa3nen 4. IlpoucxokaeHne W pa3BUTHS KU3HM HA 3emMuie. DBOJIIONMOHHOE
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yUYeHue.
IIpoucxoxaeHue U HaYaAbHbIE ITANbl PA3BUTHA KU3HHM Ha 3emJie.
['unoressl IPOUCXOXKIECHUS KU3HU. Nzyuenue OCHOBHBIX

3aKOHOMEPHOCTEW BO3HUKHOBEHHMS, PA3BUTUS W CYIIECTBOBAHMUS JKU3HU Ha
3emie. YcnoKHEHHUE KUBBIX OPraHU3MOB B IpoIlecce 3BooIuU. MHoroo0Opasue
YKMBOT'O MUpa Ha 3eMJI€ U COBPEMEHHAs €r0 OpraHu3alusl.
Hcropusi pa3sBUTUA IBOJIUMOHHBLIX HAed. MHUKPOIBOJIWOIUA U
MAaKpPO3BOJIIOLUS.
3unauenue padotr K. Jlunnes, XK.b. Jlamapka B pa3BUTHH HBOJIOIMOHHBIX
uneil B ouosnoruu. DBomonuonHoe ydenue Y. Jlapsuna. EctecTBeHHBIN 0TOOD.
Ponp HBOJIIOLIMOHHOTO YUYECHUS B dhopMHupoBaHUU COBPEMEHHOU
€CTECTBEHHOHAYyYHOM KapTuHbl wmupa. KoHuenmusa Buga, €ro KpUTEPHUH.
[Tomynsiuusa — CTPYKTypHas €IMHUIA BHAA W DJBOJIOUMH. JIBUXKYIIHE CHIIbI
sBotonMU. CUHTETHYECKass TEOpHs 3BOMOIMU. Mukpossomtonrs. COBpEMEHHbIE
npenacrasienuss o BugooOpazoBanuu (C.C. UerBepukon, WM.W. IlImanbraysen).
MakpooaBomonusi.  JlokazarenbcTBa 3BoMONUMU. CoxpaHeHue OHOJIOTHYECKOTO
MHOT000pa3usi KaK OCHOBAa YCTOMYMBOCTH OHOChEphl U TMPOTPECCUBHOIO €€
pa3Butus.  [lpuumHbl  BbIMUpaHus ~ BUAOB.  OCHOBHBIE  HaIlpaBJICHUS
ABOJIIOIIMOHHOTO Mporpecca. bruonorndeckuii nmporpecc u OUOJIOTUUECKU perpecc.
JleMOoHCTpauuu
— Kpumepuu euoa;
— Cmpykmypa nonyaayuu,
— AoanmusHnvie ocobeHHOCMU OpP2AHU3MO8, UX OMHOCUMETIbHYIU
xapaxmep,
— DeonoyuonHoe 0peeo pacmumenbHo20 Mupa;
— DeonroyuonHoe Opeso HCUBOMHO20 MUPA,
— Ilpeocmasumenu peokux u ucuezarOwux 6uU008 pAcCmMeHUul U
JHCUBOMHDBIX,
— Obpaszosanue noio6ulx K1emok;
— Merios.
JlabopaTopHble padoThI:
He npedycMoOmpeHo.

IIpakTHyeckue 3aHATHSA:
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- omucaHue o0cobel OJHOTO BHJA MO MOPQOIOTHUECKOMY KPUTEPHIO.
[Ipucnoco6ienne opraHu3MoB K pa3HbIM cpefaM oOuTaHus (K BOAHOM, Ha3eMHO-
BO3JIYIIIHOM, MTOYBEHHOMN). AHAIN3 U OLEHKA PAa3JIMYHbIX THUIOTE3 MPOUCXOKICHHUS
KU3HU.

CamocrosiTesibHast padora:

- I[Ipopabomxa Koncnekmog 3aHsamuil,

- [loocomoska u ogpopmaenue npezenmayuil.

Paznea 5. [lpoucxokaeHue yejioBeka.

AHTpoOnorenes. YesoBeueckne pacsl.

Opomonua  npuMaTtoB. (COBpPEMEHHBIE THUIIOTE3bl O MPOUCXOKIACHUU
yenoBeka. JlokazarenbcTBa poOACTBA YEJIOBEKA C MIIEKOMUTAKOIIMMH KUBOTHBIMHU.
Dtanbl 3BOIOLNUN YeJIoBeKa. POJCTBO U €AMHCTBO MPOUCXOKACHUS YEIIOBEUECKUX
pac. Kputuka pacuszma.

JleMOHCTpaLuu:

— Yepmul cxo0cmea u pasnudus 4eai08exa U HCUBOMHbIX,
— Yepmwi cxoocmea uenogexa u npumMamos;

— Ilpoucxoscoenue uenogeka;

— Yenoseueckue pachwi.

JlabopaTopHbie padoThI:

He npedycMoOmpeHo.

IIpakTnyeckue 3aHATHSA:

- aHamu3 U OYEHKA pAaA3IUYHbIX 2UNOmMe3 NPOUCXONHCOeHUsl UYelo8eKd.
CamocTosiTesibHas padora:

- IIpopabomxa KoHcnekmog 3aHamuil,

- [looeomoexa 0oknaoos.

Pa3nen 6. OCHOBBI IKOJIOTHH.

JKOJIOTMS — HAYKA 0 B3AaHMOOTHOILICHUAX OPraHM3MOB MEKAY C000i M
OKPYXKAKOLIEH CpeIoH.

Oxosiornyeckue  (akToOpbl, UX 3HAYCHHE B IKU3HU OPraHU3MOB.
DKOJIOTHYeCKre CUCTEeMbl. BUIOBas ¥ MPOCTpaHCTBEHHAsI CTPYKTypa DKOCHUCTEM.
[TuiieBbie CBSI3M, KPYrOBOPOT BEIIECTB U MPEBPAIEHUE SHEPIHMU B IKOCHUCTEMAX

MC)KBI/I)IOBBIC B3aMMOOTHOIICHUSA B O3KOCHCTCMC. KOHKYPCHIUA, CI/IM6I/103,

19



XUIIHUYECTBO, Mapa3uTu3M. I[IpuumHBl yCTOWYMBOCTM M CMEHBI HKOCHUCTEM.
Cyxkueccun. MckyccTBeHHBIE COOOIIECTBA — arpO3KOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — ruodanbHas 3kocucrema. Yuenue B.M. Bepuaackoro o
onochepe. buochepa u 4esnoBek. IKOJIOTUsI KAK TeOpeTHYECKAs OCHOBA
PALMOHAJIBHOTO PUPOIONOJIb30BAHUA U OXPAHbI IPUPOABI.

Pounb sxuBbIX opranu3smMoB B 6uocdepe. buomacca. KpyroBopot Baxkueimmx
OWOTeHHBIX JJIEMEHTOB (HAa MpUMeEpe yriepoaa, a3oTa W np.) B Owuocdepe.
N3menenust B 6uochepe. IlocnencTus nesTeIbHOCTH YEJIOBEKA B OKpYyKarolen
cpene. Bo3neilicTBue npor3BOICTBEHHON IEATEILHOCTH B 00JIaCTH CBOEH Oyaymien
npodeccun Ha OKpyXkKarollyto cpeny. [obanbHble SKOJOTHYECKHE MPOOJIEMbI U
MyTH WX pEHIEHUsd. OKOJIOTHS KaK TEOPETHYECKas OCHOBA PalMOHAIBHOIO
IPUPOAOIIONB30BaHusS M oxpaHbl mnpuponbl. Hoocdepa. IlpaBuna noBeaeHus
IO B OKPYXawIIEH NPUPOJHOM cpere. bepexHoe OTHOIEHHE K
OMOJIOTUYECKUM O0BEKTaM (PAacTEHUSIM M KUBOTHBIM M UX COOOIIECTBaM) U UX
OXpaHa.

JleMoHcTpanMU:

— OKosnoeuueckue pakmopul u ux e1uAHUe HA OP2AHUIMBL,

— Meoswceuoosvle omHoueHUs. KOHKYPEHYUsl, CUMOUO3, XUWHUYECMBO,
napasumusm,

— Apycnocms pacmumenvHo2o coobujecmaa,

— lluwesvle yenu u cemu 6 buoyenose;

— Dson10yUoOHHOE OPeso HCUBOMHO20 MUPA,

— DOkonocuueckue nUupamuobl,

— Cxembl sax0cucmembl;

— Kpyzosopom sewecms u npespawjenue suepeuu 8 Ikocucmeme,

— bBuocgepa;

— Kpyeosopom yenepooa (azoma u 0p.) 6 buocgepe;

— Cxema acposxocucmemvl;

- Ocob0 oxpansiemvie npupooHvle meppumopuu Poccuu.

JlabopaTopHble padoThI:

He npedycMoOmpeHo.

IIpakTHyeckue 3aHATHSA:
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- OnuUcaumue aHmMpONO2eHHbIX UBMEHEHULU 6 eCMeCm8eHHbIX NPUPOOHLIX
aanowagpmax ceoeti mecmuocmuy. «CpagHumenvHoe onucaHue OOHOU U3
eCmecmeeHHbIX NPUPOOHBIX —cucmem (Hanpumep, Jeca) U Kakou-HuOyow
azposkocucmemvl (Hanpumep, NUUEHUYHO20 NO5),

- cocmasienue cxem nepeoavu euiecme U dHepeuu no Yensim NUMAauus 8
NPUPOOHOLL dKOCUCmeMe U 8 azpoyeHozey. « Onucanue u npakmuyeckoe co30aHue
UCKYCCMBEHHOU DKOCUCTNEMbL (npecHo8oOmbIl akeapuym). Pewenue
DKONO2UYECKUX 3a0aH.

CamocrosiTesibHasi padora:

- IIpopabomxa xoncnekmog 3anamuil,

- Iloocomoexa 0ok1a008.

Pa3nen/. Buonuka.

buoHuka Kak 0JJHO U3 HANIPABJICHUI OMOJIOTUU M KHOEPHETHKH.

buonuka  paccmarpuBaeT = 0CcOO€HHOCTH  MOP(O-PU3UOJIOTHIECKON
OpraHU3allid KUBBIX OpPraHU3MOB M HX UCIOJb30BaHUE IS  CO3JIaHUS
COBEPILICHHBIX TEXHUYECKUX CHUCTEM M YCTPOMCTB II0 AHAJIOTUM C IKHUBBIMHU
cucreMamu. lIpuHIMIBI W TpUMEPBI KCHOJB30BAHHUS B XO3SMCTBEHHOU

JEeATeIbHOCTH Jtojied MOpGhOGYHKIMOHATBHBIX YepT OpraHu3allMi PACTCHUN U

YKUBOTHBIX.
JleMoHCTpauuu
— Mooenu cKaao4amou CMpPYKMypbl, UCNONb3YeMOU 6
cmpoumenscmee;

— Tpybuamoele cmpykmypsl 6 H#CUBOU NPUpPooe U 8 MexXHuKe,
— Aspoounamuueckue u 2UOPOOUHAMUYECKUE YCMPOUCMBA 8 HCUBOL
npupooe u mexHuxe.
JlabopaTopHbie padoThI:
He npedycMOmpeHo.
IIpakTHYyeckue 3aHATHSA:
He npedycmMompeHo
CamocrosiTesibHas padora:
- [Ipopabomxka Koncnekmoe 3auamuil,

- [loocomosrka 00K1a00s.
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YCJIOBUSA PEAVIN3BALIMU TPOTI'PAMMBI JUCIHHUTIJIMHBI

TpeGoBanus K MUHUMAJBLHOMY MaTEePHATIbHO-TEXHUYECKOMY 00ecredeHnI0
Peanuzanus mnporpaMMbl JUCHUIUIMHBL TpeOyeT HaIUYHUs Y4EeOHOTO

KaOuHeTa.

O6opynoBanue yueOHOro KabUHeTa:

— TI0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— pabouee MecTo MpenoaaBaTes;

— KOMIUICKT Y4eOHO-METOAMIECKON TOKYMEHTAINH;

— yueOHbIe TOCOoOuS;

— HarjasgHble  1ocoOus  (KOMIUIEKThI — y4yeOHBIX — TaOJMIl,  TUIAKaToB,
JUHAMUYECKHUE TOCOOMs, WUTIOCTPUPYIOIIHE OHOJIOTHYECKHE MPOIIECCHI,
MOJIeJIN, MYJISKA 1 MUKpOIIpenapaTbl OMOJIOTrHYeCKUX OOBEKTOB U AP.);

- npuOOpsl (AEMOHCTPAIIMOHHBIE U JTA0OpPATOPHBIE - JJISI CAMOCTOSITEIbHON

paboThl O0yUYarOIIUXCH);

— mabopaTopHbIe  NPUHAMICKHOCTH  (JIEMOHCTpPAlMOHHBIE W JJIA
CaMOCTOATEIbHOM pabOThl O0YUYAIOIINXCHA);

— mocoOusi Ha Tme4YaTHOW OCHOBe (TaOMUIbl, KapThl, AUIAKTUYECKHUE
MaTepuaibl, aTbOOMBI U T.11.);

— DOJKpaHHO-3BYKOBbIe  cpeactBa  obyuenus (D3CO)  (anaduiabmebl,
JIMANO3UTUBBI,  TPAHCMAPAHTBI A  TMPOEKTOpa, KUHOMDUIBMBI U
KUHO(GpPArMeHThl, yueOHbIE BUICODUIBMBI);

— MeTOoJuYecKas JUTeparypa Jjsl MpernoiaBaress u 00ydaronuxcs.

TexHudeckue cpencTBa oOydeHuUs:

— MYJbTUMEIUHHOE 000pyAOBaHKE (3KpaH, IPOEKTOP, KOMIBIOTED).

22



Hugpopmayuonnoe ooecneuenue odyuenusn
OcHOBHBIEC HCTOYHUKH
st mpeniotaBaresnen

1. Yebpmes  H.B.  buonormsa:  yueGH. s CTyHEH.  YUPEXKICHUU
cpea.nmpod.oopazopanus/H.B. YebpimeB, I'.I'. I'punera, I[.C. I'y3ukogna,
noa.pea. akagemuka H.B. Uebsbimesa. -10-e u3g.-M.: U3parensckuii 1EeHTp
«Axkagemus», 2015.

Jli1st cTyneHToB

1. Ye6pmes  H.B.  buomorus:  ydeOH. [ CTyA€H.  YUYpEeXKJICHUU
cpea.nmpod.oopazopanus/H.B. Yebpime, I'.I. I'punera, [.C. I'y3ukogra,
noa.ped. akagemuka H.B. UeOwbimena. -10-e uzn.-M.: M3nmarenbckuii 1eHTp
«Axkagemusn», 2015.

JlonoTHUTEeIbHbIE HCTOYHUKHU
Jlna npenoiaBarenei

2. bemses JI.K., JIpivmmui I'.M. buonorus, 10-11 xmacc. O6mas 6uoaorus. — M.
2012.

3. buonorus. B 2-x T/ Ilox pen. H. B. fApsiruna. — M.: 2007, 2010.

4. buonorus. PykoBoacTBo Kk  mpaktuueckuM 3aHatusMm. [log  pen.
B.B.Mapxkunoii. —M.: 2010.

5. Hapsun Y. IIpoucxoxaenue Bunos. — M.: 2006.

6. Hapsun Y. Counnenus, 1.3. — M.: 1939.

7. Wonuena A.1O. buonorus. Bech mkoJibHBIN Kypc B cxemax U Tabnumax. — M.:
2014,

8. KooOwpurssackuii, Buktop AnomnonoBud. dunocodus skooruu. KpaTkuit kypc:
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[Tpunoxenue 1

KOHKPETHU3ALMSA PE3YJILTATOB OCBOEHUS
JUCHUILIAHBI

PesyabTaThl 00yyeHHs
(OCBOEHHbBIE YMEHUSI, YCBOCHHBIE 3HAHUS)

HanmMmeHnoBanue TeMbl

YMmerh:

- C IOMOIIbI0 MUKPOIPENAPATOB
M3y4aTh CTPOEHUE KIETOK 3YKapHOT,
CTPOEHHE U MHOTr000pa3ne KIETOK
pPacTEeHUI U )KMBOTHBIX MO
MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax, ux OnucaHue.

- IPUTOTOBUTH U OIHCATh
MUKpOIIpenapaThl paCTeHUN U
PKUBOTHBIX.

- Ha0JIIO/1aTh KJIETKU PacTEHUI.

- CPaBHHUBATh CTPOEHUE KIIETOK
pacTEeHUM U )KUBOTHBIX 110 TOTOBBIM
MUKpOITpenapaTam.

IIpakTH4yeckoe 3ansitue Nel.

Haburoienue K1eToK pacTeHUN U JKUBOTHBIX
10l MUKPOCKOIIOM Ha T'OTOBBIX
MHKpONpenaparax, ux OMUCaHue.

[ IpUroToBICHUE U ONUCAHNE
MUKPOIIPENAPATOB KIETOK PACTEHUM.
CpaBHEHHE CTPOCHMS KIETOK PAaCTEHUN U
PKUBOTHBIX 110 TOTOBBIM MUKPOIIpENapaTam.

- BBISIBIISATh U ONUCHIBATH IPU3HAKU
CXOJICTBA 3apPOJBIIIEH YETOBEKA U
NIPYTUX MTO3BOHOYHBIX, KaK
TOKa3aTEIbCTBO UX ABOIIOLIMOHHOTO
pOJICTBA.

IIpakTuyeckas padora Ne 2.
BrisBieHNE U ONTMCaHKHE MPU3HAKOB
CXOJICTBA 3apOABILICH YEJIOBEKa U APYTUX
O3BOHOYHBIX KaK JI0Ka3aTeJIbCTBO UX
SBOJIIOLIMOHHOT'O POJCTBA

- COCTABJIATH MPOCTEHIIINE CXEMbI
MOHOTUOPHUIHOTO U JUTUOPUIHOTO
CKpEILMBAHUS;

- pemaTh TeHeTUYECKUE 3a1a4H;

- aHAJIM3UPOBATH (DEHOTUITUYECKYIO
N3MEHYNBOCTb.

IIpakTuyeckas padora Ne 3.
CocTaBiieHHE TPOCTEUIINX CXEM
MOHOTHUOPHUIHOTO U TUTHOPUIHOTO
CKpelrBaHus. PelieHne reHeTHIeCKuX
3agady. AHanu3 PeHOTUTTMYECKON
W3MEHYMBOCTH. BBISBICHNE MyTarcHOB B
OKpY’KaroIiel cpeiec M1 KOCBEHHas OI[eHKa
BO3MOJKHOT'O WX BJIIMSIHUS HA OPTaHU3M.

- pelaTh JIeMEHTapHbIE
OMOJIOrHMYeCKUE 3aJ1a4l; - COCTABIISATh
HIIEMEHTAPHBIE CXEMBbI CKPEIIMBAHUS U
CXEMbI IepeHoca BEUIECTB U Mepeaun
SHEPryU B AKOCUCTEeMax (Lenu
MUTaHUs);

- OIMCBIBaTh OCOOCHHOCTH BUJIOB TIO
MOP(}OIOTHUECKOMY KPUTEPHIO;

- BBIBJISITH IPUCTIOCOOIEHUS
OpraHU3MOB K cpeJie OOUTaHus,
WCTOYHUKHU U HAJTMYHE MyTarcHOB B
OKpYy>Karolien cpejie (KOCBEHHO),

IIpakTHyeckoe 3anaTue Ned

Onucanne ocobeit 0HOTO BUA TTO
MOP(OJIOTHIECKOMY KPUTEPHUIO.
[Ipucroco6eHre opraHu3MOB K pa3HbIM
cpenam obutanus (K BOJHOW, HA3€MHO-
BO3AYIIHOM, TOYBEHHOW). AHAIU3 U
OIICHKA Pa3JIMYHBIX THIIOTE3
MPOUCXOXKIACHUS KU3HHU.
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AHTPOIIOTCHHBIC U3MCHCHUA B
DKOCHUCTEMAaX CBOCH MECTHOCTH.

- AaHAJIM3UPOBATh U OLICHUBATH
pa3IMYHbBIC TUTIOTE3BI O CYIIHOCTH,
MPOUCXOXKICHUN KU3HU U YEJIOBEKa,
rJ100aJIbHbIE DKOJIOTUUECKUE TTPOOIJIEMBI
U UX PEIICHUS, TIOCTEACTBUS
COOCTBECHHOM JIEATSIFHOCTH B
OKPYKaIoUIEH Cpelie.

[IpakTHuyeckoe 3ansaTue NeS
AHaJIM3 ¥ OLICHKA Pa3JIMYHbIX TUIIOTE3
MPOUCXOKICHUS YETOBEKA.

-M3y4aTh U3MEHEHUS B SKOCUCTEMax Ha
OMOJOTHYCCKUX MOJCIISIX;

- BBITIOJTHATH CPABHUTEILHOE OMMCAaHUE
CCTCCTBEHHBIX MPUPOJTHBIX CUCTEM U
arpoOCUCTEMBI.

[IpakTuyeckoe 3ansitue Ne6.
Onucanue aHTPOMOTEHHBIX HU3MEHEHUN B
€CTECTBEHHBIX MPUPOIAHBIX JaHAmadTax
cBoell MecTHOCTH». CpaBHUTEIIBHOE
OMMCaHUE OJHOM U3 €CTECTBEHHBIX
MPUPOJHBIX CUCTEM (HAIpuMep, jieca) u
KaKoW-HUOY1b arpO3KOCUCTEMBI
(Hanpumep, MIIEHUYHOTO TOJIA).

- COCTaBJISITh AJIEMEHTAPHBIC CXEMBbI
CKpEILMBaHUS U CXEMBI TIEpeHOCca
BCIIECTB U TIEpeTaun YHEPTUHU B
hKOcHUCcTeMax (LI MTUTaHuUs ),

- pelaTth dJIEMEHTapHbIC
OMOJIOTUUCCKHE 3aJ1aUH;

I[IpakTuyeckoe 3ausitue Ne7
CocTaBineHue cxeM Nepeaadn BelecTB U
SHEPIUH 10 LENSM MUTAHUS B PUPOJAHOU
HDKOCUCTEME U B arponeHosey». Onucanue u
[IPAKTUYECKOE CO3AAHNE NCKYCCTBEHHOU
PKOCHUCTEMBI (IPECHOBOIHBIN aKBAPUYM).
Pemenne 9K0JIOrMYeCcKUX 3a/1ad.

3HATH:

- MPU3HAKH KUBBIX OPTaHU3MOB U UX
MHOT000Opasue;

- poJib OMO0I0TUHU B (POpMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO HaYYHOU
KapTUHBI MUDA;

- OMOJIOTUYECKHE CUCTEMBI PA3HOTO
YPOBHSI: KJIETKA, OPTaHU3M, TTOTYJISIINS,
hKocucTeMa, orocdepa.

BBenenune

-4TO KJIETKA — DJIEMEHTapHAas KUBas
CHCTEMa U OCHOBHAs CTPYKTYpPHO-
GbyHKIMOHATBHAS €TUHUIIA BCEX
PKUBBIX OPTaHU3MOB;

- MPOBOJAUTH CPABHEHNE XUMUIECKON
OpraHU3aINH JKUBBIX U HEKUBBIX
O0OBEKTOB.

- MPEJICTABIICHUE O POJIU OPTAaHUIECKUX
1 HEOPTaHUYECKUX BEIIECTB B KIIETKE;
IIPEICTAaBIICHUE O TIPOCTPAHCTBEHHOM
cTpykType Oenka, mosiekyn JIHK u
PHK;

- KJICTOYHYIO TEOPHIO CTPOCHHUS
OpraHU3MOB.

Paszgen 1. Yuenune o kieTke.

Tema 1.1.

XUMHUYECKash OpraHu3aIys KJICTKH.
Ctpoenue u pyHkiuu kietku. OOMeH
BEIIICCTB M MIPEBpAIIICHUE SHEPTUH B KIIETKE.
DKM3HEeHHBIN UKIT KIIETKH.
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- 0 pa3MHOXXEHHH Kak 0 BaxkHeilmeM  |Paznen 2.0pranusm. PazmHoxxeHue u

CBOMCTBE KMBBIX OPraHU3MOB; VHIUBUIYaJIbHOE

-OCHOBHBIE CTaIUd OHTOTEHE3a Ha Pa3BuTHE OpPraHU3MOB.

pUMeEpPe Pa3BUTHUS TO3BOHOUHBIX Tema 2.1.

PKUBOTHBIX; Pa3MHOXeHrEe OPTaHU3MOB.

-CTaJIuU MOCTAIMOPHUOHATBHOTO HuBuAyanbHOE pa3BUTHE YETIOBEKA.
pa3BUTHS Ha PUMEPE YEIIOBEKa; NHnuBuayanbHOE pa3BUTHE YETIOBEKA
- IPUYMHBI HAPYIICHUN B Pa3BUTHU

OpraHU3MOB.

- HAaCJIEJICTBEHHYIO U Paznen 3.

HEHACJICICTBEHHYIO U3MEHUUBOCTh U |(OCHOBBI T€HETHUKH U CEJICKIIUH.
WX OMOJIOTMYECKOM PoJIbIO B BOJIOIMH [Tema 3.1.
PKHBOTO MUDAa; OCHOBBI YUYE€HUS O HACJIEACTBEHHOCTH U

- 0 CBSI3M TCHETUKHU W MEJIMIIIHBI; W3MEHYMBOCTU. 3aKOHOMEPHOCTH

- HaCJIEJICTBEHHBIC OO0JIC3HH YEJIOBEKA, M3MEHUYMBOCTH.

WX MIPUYUHBI U UX TPO(DHUIAKTHKY;

- BIMSIHAE aJTKOTOJIN3Ma, HAPKOMAaHUH,
KypeHHS ¥ MX BIMSHUAC Ha
HACJICICTBEHHOCTD;

- POJIb OTPHUIIATEIILHOTO BIUSHHUS
QJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX
BEIIICCTB HA YMOPHOHAIBLHOE U
MOCTAMOPHUOHAIBHOE Pa3BUTHE
YyeJIOBEKA; BIUSHUE YKOJOTHUECKUX
(haKTOpOB Ha )KUBBIC OPTAaHU3MBI,
BIIMSTHUE MyTarcHOB Ha pPacTEHUS,
PKMBOTHBIX M YEJIOBEKA; B3aUMOCBSI3H U
B3aUMOJICHCTBUE OPraHU3MOB U
OKPY’KAIOLIEN CPEbl; IPUUUHBI U
(bhaKTOPBI IBOIOINN, U3MEHIEMOCTh
BUJIOB; HAPYIIIEHUS B Pa3BUTHHU
OpraHU3MOB, MyTAIlMU U UX 3HAYCHHE B
BO3HHUKHOBEHHUH HACJIEACTBEHHBIX
3a00JIeBaHUM; YCTOWYUBOCTD, PA3BUTHE
1 CMEHBI 9KOCHCTEM; HEOOXOIUMOCTD
COXpaHEHHS MHOT'000pa3Hs BUJIOB;

- aHann3 GEeHOTUITUYECKON
W3MEHYMBOCTH. BhIsIBIEHHE MyTareHOB
B OKPY’KAOIIEH Cpelie U KOCBEHHAs
OIl€HKAa BO3MOYKHOT'O MX BJIMSTHUS Ha

OpTaHU3M.
- 0 TEHETHUKE KUBOTHBIX U Pasnen 3.

MUKPOOPTaHU3MOB KaK O OCHOBBI T€HETUKHU U CEIEKIIUU.
TEOPETUYECKO OCHOBE CEJICKIINH; Tema 3.2.

- METOJIBl THOPHUIU3AITUH U OCHOBBI CEJIEKIIMH PACTEHUM, )KUBOTHBIX U
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HUCKYCCTBEHHOT'O 0TOOpA;

- OCHOBHBIC JJOCTIKEHHS COBPEMEHHOU
CEJIeKIIMU KYJIbTYPHBIX PaCTCHUH,
NOMAIITHUX )KUBOTHBIX H
MHKPOOPTaHH3MOB.

MHUKPOOpPraHu3MoB. bruorexHomnorus, ee
NNOCTUIKEHUS U NIEPCIIEKTUBBI Pa3BUTHS.

-3HaTh Pa3JIMYHbIC TUTIOTE3bI
[IPOUCXO0KJICHUS KU3HHU HA 3eMJIE;

- HaYaJIbHbIC 3TaIbl Pa3BUTHUS )KU3HU HA
3emure.

Pasznen 4. IIpoucxoxaeHue u pa3BUTUS
PKU3HU Ha 3eMiie. DBOIOIIMOHHOE YUCHHE.
Tema 4.1. TlpoucxoxaeHue U HayaabHbIE
STanbl Pa3BUTHS )KU3HU Ha 3eMIIE.

- HacJIeINe YeJIOBeUeCTBa Ha IpUMepe
3HAKOMCTBA C UCTOPUEU pa3BUTHUS
sBoJironinoHHLIX uaeit K. JIunnes, JK.b.
Jlamapka Y. JlapBuHa. OLieHUBaTh pojb
HBOJIIOLIMOHHOTO YYEHHUS B
dbopMHpPOBaHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUPA;

- KOHIETIIIUK BUJA, €T0 KPUTEPUH.
[[pUBOIUTH MPUMEPHI TOTO, YTO
MOMYJISIIUS — CTPYKTYpHAs €AMHULIA
BHJIa U DBOJIIOIUY;

- IBUKYIIMECS] CUJIbI SBOJIIOIIUU U
TOKa3aTeIbCTBAMU BOJIIOINH;

- YTO OCHOBHBIMU HAINPABICHUSIMHU
HBOJIIOLIMOHHOTO TIPOTpeECcca ABISIOTCS
OMOJIOTUYECKUI MTPOTPECC U
OMOJIOTMYECKUM perpecc.

Pasznen 4. IIpoucxoxaeHue u pa3BUTUS
PKU3HU Ha 3eMile. DBOJIIOIMOHHOE YUECHHUE.
Tema 4.2.

VicTopust pa3BUTHS SBOJIOLMOHHBIX HJICH.
MUKpO3BOIIONUS U MAKPOIBOJIOLIUS.

- PAa3JIMYHbIC T'HIIOTC3bI
IMPOUCXOKIACHHA YCIIOBCKA,

- OTaIlbl YBOJIFOIIMH YCIJIOBCKA,

- IO0Ka3bIBATb PaABCHCTBO
YCJIOBCUCCKUX paC HAa OCHOBAHHHU HUX
poAaCTBa U €AMHCTBA ITPOUCXOKICHHA.

Paznen 5. [IpoucxoxaeHue yenoBeka.
Tema 5.1.AnTponorenes. UenoBeueckue
pachl.

- DKOJIOTUYECKHE (PaKTOPHI U X
BIIUSIHUE HA OPTaHU3MBI;

- KOJIOTMYECKHUE CUCTEMBI, UX
BUJIOBYIO U TIPOCTPACTBEHHYIO
CTPYKTYDY,

- MEXBHUJIOBbIE B3aUMOOTHOIIICHUSMH B
HKOCUCTEME: KOHKYPEHIIUs, CUMOHO03,
XUIIIHAYECTBO, TTAPa3UTHU3M;

- OTJIMYUTENbHBIC IPU3HAKU
HNCKYCCTBEHHBIX COOOIIECTB —
arpodKCUCTEMBI H YPOOIKOCHUCTEMBI;
- @HTPOTIOTEHHBIC N3MEHEHHUS B

Pasgen 6. OCHOBBI DKOJIOTHH.

Tema 6.1.

DKOJIOTHS — HayKa O B3aMMOOTHOIIICHUSIX
OpPraHU3MOB MEXKy COOOM M OKpYyKaromen
Cpelou.
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CCTCCTBCHHBIX ITPUPOJIHBIX
J'IaH,Z[H_Ia(bTaX CBOEH MCCTHOCTH,
- CpPaBHMBATb OIIMCAHUC O,HHOﬁ n3

€CTECTBEHHBIX MTPUPOIHBIX CUCTEM
(Hampumep, Jieca) U KaKOM-HUOY b

arpod’KOCUCTEMBI (HaIIpuMep,
MIIIEHUYHOTO MOJIS).

- I3MCHEHHS B 9KOCHCTEMaxX Ha
OMOJOTUYCCKUX MOJICIISIX;
- MPUMEPHI UCTIOIH30BAHUS B

XO3SIMCTBEHHOU JIEATEIHLHOCTH JIIONEN

MOp(}O - QYHKIMOHATBHBIX YePT

OopraHu3anunun paCTGHI/Iﬁ N ’KNBOTHBIX

I[IPpU CO3aHUN COBCPILICHHBIX

TCXHUYCCKHUX CUCTCM U YCTpOﬁCTB 110

aHaJIOTHHU C ) KNBBIMH CUCTCMAaMU.

Paznen 6. OCHOBBI HKOJIOTHH.

Tema 6.2.

brocdepa — rimobanbHast SKOCUCTEMA.
Yuenue B.U. Bepuaackoro o 6uocdepe.
brocdepa n gemoBek. DKOIOTHS KaK
TEOpETUYECKasi OCHOBA PAIMOHATILHOTO
MIPUPOIOTIONH30BAHUS 1 OXPAHBI IPUPOIBI

- TpyOUaThie CTPYKTYPHI B KUBOI
MPUPOJE U B TEXHUKE,
a’pOAMHAMUYECKUMHU U

TUAPOIMHAMUYECKUMHI YCTPOUCTBAMH B

PKUBOW NPUPOJE U B TEXHUKE.

Pasznen 7. buonuka.

Tema 7.1.

broHMKA Kak OJJTHO U3 HAPABJICHUN
OMOJIOTUN U KUOEPHETUKH.

CamocrosaTeabHas pa60Ta CTyAECHTA

YMmern:

- IpopabaThIBaTh
KOHCIIEKTHI 3aHATHIM.

Pazgen 1. Yuenune o kieTke.

Tema 1.1.

XUMuYecKasi OpraHu3aius KJIETKH.
Crtpoenue u pyHKuuu kietku. OOMeH
BEILIECTB U MIPEBPAIIEHHE SHEPTUU B KIIETKE.
JK13HEeHHBIN UK KIIETKH.

- 0(hOpPMIISATH BBIBOJIBI M OTUYETHI K
nabopaTopHO# paboTe.

Pa3nen 1. Yuenue o kieTke.

Tewma 1.2. IlpakTuueckoe 3ausitue Nel.
Ha6nroieHue KJIeToK pacTeHU U dKUBOTHBIX
M0/ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax, ux ornrcaHue.
[IpuroToBiEHNE U ONIMCAHUE
MUKPOIIPETapaTOB KJIETOK PACTEHUM.
CpaBHEHUE CTPOCHHUS KJIETOK PACTCHUN U
PKUBOTHBIX TI0 TOTOBBIM MHUKPOIIpEIapaTam.

- mpopabaTbIBaTh
KOHCIIEKTHI 3aHATHIA.

Paznen 2. PazMHOXEHHE OPraHU3MOB.

Tema 2.1.1MnauBuayasbHOE pa3BUTHE

yenoBeka. HauBuayanbHoe pa3BUTHE
YEJIOBEKA.

- 0hOpPMIISITH BBIBOJIBI M OTYETHI K
nabopatopHoil pabore.

Paznen 2. PasMHOXEHHE OPraHU3MOB.

Tema 2.2. IIpakTuyeckas padora Ne2.
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BrisBiieHHE U OMMCaHUE IMPU3HAKOB
CXO0ACTBA 33p0,£[BIIHCﬁ YCJIOBCKA U JPYIUX
[TIO3BOHOYHLIX KaK JOKA3aTCJIIbCTBO UX
OBOJIOUMOHHOI'O POJACTBA.

- MpopadaThIBaTh
KOHCIIEKTBI 3aHATHH.

Pasmern 3.

Tema 3.1. 3akoHOMEpHOCTHU
M3MEHUYMBOCTU. OCHOBBI CEJICKIINU
PAaCTEHHH, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Paznen 3.

Tema 3.2. BuoTexHOJIOTHS, €€ TOCTHIKCHUS
1 TICPCIICKTUBHI Pa3BUTHSL.

-pC€IIaTh TCHECTUYCCKUC 3a1a1UN.

Pasnen 3.

Tema 3.3. IIpaktuueckas padora Ne 3.
CocTaBieHHE TTPOCTEHUIINX CXEM
MOHOTHOPHUIHOTO U JUTHOPHUIHOTO
CKpeluBaHus. Perenrne reHeTHYecKux
3agad. AHanmu3 PeHOTUITHYECKON
M3MEHYNBOCTU. BRISIBIICHNE MyTarcHOB B
OKpYJKaroIel cpeic 1 KOCBEHHas OI[eHKa
BO3MOJKHOT'O WX BJIMSIHUS HA OPTaHU3M.

- MpopadaThIBaTh
KOHCIIEKTHI 3aHATHIM.

Paznen 4. [IpoucxoxaeHue U pa3BUTHE
PKU3HU Ha 3emJie. DBOJIONNOHHOE YUYCHHUE.
Tewma 4.2. Vctopus pazButus
HBOJTIOIMOHHBIX UAeH. MUKPOIBOIIONHUS U
MaKpPOAIBOJIIOIHSI.

- IOATOTaBIUBATH U 0OPMIISATH
[TPE3CHTALUIO.

Paznen 4. [IponcxoxaeHue U pa3BUTHE
PKU3HU Ha 3emJie. DBOJIIOIIMOHHOE YUCHHUE.
Tema 4.1. [IporcxoxaeHne U HadalbHbIC
DTalbl Pa3BUTHUS JKU3HU Ha 3eMIIE.

- MpopadaThIBaTh KOHCIIEKTHI 3aHSATUIA;
- IOJrOTABIMBATH JOKJIABbI.

Paznen 5.1IpoucxoxaeeHue yenoBeka.
Tema 5.1.AnTponorenes. UenoBeueckue
pachl.

- MpOopadaThIBATh KOHCIIEKTHI 3aHSITHA.

Paznen 6.OCHOBBI 2KOJIOTHH.

Tema 6.1. Dkomorus — Hayka o
B3aMMOOTHOIIICHUSX OPTaHU3MOB MEXKTY
co00M 1 OKpYKaIOIIeH Cpeoi.

- IOArOTOBKA JOKJIAOB.

Paznen 6.OCHOBBI 2KOJIOTHH.

Tema 6.2. buocdepa — rmobanpHas
bkocuctema. Yuenue B.M. Bepuaackoro o
o6uochepe. buocdepa u yenoBek. IKoIOrus
KaK TCOPETUYECKass OCHOBA PAaIlMOHATIBLHOTO
MPUPOIOTIONH30BAHUS U OXPAHBI IPUPOJIBI.

- MpopadaThIBaTh

Pasnen 7. buonuka.
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KOHCIICKThI 3aHSITHH;
- IOJrOTaBIMBATh JIOKJIA/Ibl.

Tema 7.1. buonuka kak 01HO U3
HaIpaBJICHUN OMOJIOTHH U KUOCPHETHKHU.

3HATH:

-4TO KJIETKA — dJIEMEHTapHas KuBas
CHUCTEeMa M OCHOBHAsI CTPYKTYpPHO-
(GbyHKITMOHATIbHAS €AUHHUIIA BCEX
PKUBBIX OPTaHU3MOB;

- XUMUYECKYI0 OpTraHU3alllu KUBBIX U
HEKUBEBIX OOBEKTOB.

- pOJIb OPTaHUYECKUX U
HEOPTaHUYECKUX BEIIECTB B KJIETKE;
- POCTPAHCTBEHHYIO CTPYKTYPY
oenka, monekyn JJHK u PHK;

- KJIETOUHYIO TEOPUIO CTPOCHHUS
OpTraHU3MOB.

Pasnen 1. Yuenue o KIETKe.

Tema 1.1.

XUMHYecKass OpraHu3anus KISTKH.
Crtpoenue u pyHkuuu kietku. OomMeH
BEIIIECTB U MPEBPAIICHUE YHEPTUU B
KJIeTKe. JKM3HEHHBIN IUKJI KJIETKU.

- OTIINYHA paCTHTGHBHOﬁ KJIICTKH OT
PKUBOTHOM KJICTKH.

Pa3nen 1. Yuenue o kieTke.

Tema 1.2. IlpakTuueckoe 3ausitue Nel.
HaGnroieHue KjIeToK pacTeHU U dKUBOTHBIX
[10]] MUKPOCKOIIOM Ha TOTOBBIX
MUKpoTpenapaTax, UxX OnucaHue.
[IpUroToBIEHNE U ONTUCAHUE
MUKPOMPENapaToB KJIECTOK PACTEHUM.
CpaBHEHUE CTPOCHHUS KIETOK PACTCHUN U
PKUBOTHBIX TI0 TOTOBBIM MHUKPOIIpEIapaTam.

-OCHOBHBIE CTaJIUN OHTOr€HEe3a Ha
MIpUMEpEe Pa3BUTHS MO3BOHOYHBIX
"KUBOTHBIX;

-CTaJMU TTIOCTAMOPHOHAIIBHOTO
Pa3BUTHS HAa IPUMEPE YEIIOBEKA;
-IIPUYUHBI HAPYIICHUH B pa3BUTHN
OpraHU3MOB.

Paznen 2. PazMHOXEeHHE OpraHU3MOB.

Tema 2.1.MlnauBuyaibHOE pa3BUTHE

yesoBeka. UHAMBUyaIbHOE pa3BUTHE
yeJI0BeKa.

- MPU3HAKH CXOJICTBA 3aPO/IbIIIECH
YeJIOBEKa U JIPYTUX MO3BOHOYHBIX KaK
T0Ka3aTeIbCTBO MX 3BOJIFOIIMOHHOTO
pOAICTBA.

Paznen 2. PazMHOXeHNE OPTaHU3MOB.
Tewma 2.2. IlpakTiaeckast padota No2.
BrlIsiBIIeHHE 1 OTIMCAaHUE TIPU3HAKOB
CXOJICTBA 3apOAbIIICH YeoBeKa U APYTUX
[TO3BOHOYHBIX KaK JI0KA3aTENLCTBO UX
HBOJIIOIIMOHHOIO POJICTBA.

- HaCJIEJICTBEHHYIO U
HEHACJICICTBEHHYIO N3MEHYNBOCTh U
UX OMOJIOTMYECKOM POJIBIO B ABOJIIOIIMHI
PKUBOT'O MHPA.

- IEPCIICKTUBEI U Pa3BUTHSI
OMOTEXHOJIOTHH.

Paznen 3.

Tema 3.1. 3akoHOMEpHOCTH
M3MEHYMBOCTHU. OCHOBBI CEJIEKIIUU
PACTEHUM, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

Pasnen 3.

Tema 3.2. buorexHoaorus, ee JOCTKCHHUS

1 IICPCIICKTHBLI PAa3BUTHS.
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Pasnen 3.

Tema 3.3. [IpakTuueckast padbora Ne 3.
CocTaBiieHHE TTPOCTEHIIMX CXEM
MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpelIrBaHus. PellleHre TeHeTHIeCKUX
3aj1a4. AHAIN3 (DEHOTHITMYCCKOMN
W3MCHYMBOCTHU. BEISBICHHE MyTarcHOB B
OKpY’KaroIel cpe/ie M KOCBEHHAs OI[eHKa
BO3MOJKHOT'O WX BJIMSIHUS HA OPTaHU3M.

- HACJICJIUE YEIIOBEYECTBA HA PUMEPE
3HAKOMCTBA C UCTOPUEH pa3BUTHS
ABOOLIMOHHBIX ek K. JIunnes, 7K. b.
Jlamapka Y. JlapBuHa. - poJib
HBOJIIOLIMOHHOTO YYEHHUS B
(dbopMHpPOBaHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;
- KOHUEMINIO BU/IA, €TO KPUTEPHUHU.

- IBUKYIIIHECS CUJIbI 3BOJIIOIIUU U
TOKA3aTEIbCTBAMU 3BOJIOLINY;

-4TO OCHOBHBIMU HANPABJICHUSIMHU
PBOJIFOIIMOHHOTO MTPOTPECCa ABISIOTCA
OHOJOTMYECKUN MTPOTPeECC U
OMOJIOTMYECKUM perpecc.

Paznen 4. [IpoucxoxxaeHue U pa3BUTHE
PKU3HU Ha 3emJie. DBOIIOIMOHHOE YUCHUE.
Tewma 4.2. Victopus pa3Butus
DBOJIFOLMOHHBIX UJe. MUKpOIBOMIOLNS U
MaKpO3BOJIIOLIHSL.

- 3HaTh PA3JIMYHbIE TUIIOTE3bI
MTPOUCXOKICHHUS JKU3HU HA 3EMIIE;

- HayaJIbHbIE 3Tallbl Pa3BUTHUS )KU3HU HA
3emire.

Paznen 4. [IpoucxoxaeHue U pa3BUTHE
PKU3HU Ha 3eMJie. DBOJIIOIIMOHHOE YUYEHHE.
Tema 4.1. IlpoucxoxkaeHue W HadadbHbIE
DTaIlbl PA3BUTHS KU3HU Ha 3eMIIe.

-pa3InuHbI€ TUIOTE3bl TPOUCXOXKACHUS
yeJIOBEKA;

- 3Tanbl BOJIIOIIMN YCJIOBEKA;

- JIOKa3bIBaTh PAaBEHCTBO
YEJIOBEYECKUX Pac Ha OCHOBAHUH MX
POJICTBA U €TUHCTBA MPOUCXOKICHUS.

Paznen 5.1IpoucxoxaeeHue yenoBeka.
Tema 5.1. AuTporniorenes. UenoBeueckue
pachl.

- DKOJIOTUYECKHE (PaKTOPHI U X
BIIUSIHUE HA OPTaHU3MBI;

- KOJIOTMYECKHUE CUCTEMBI, UX
BUJIOBYIO U TIPOCTPACTBEHHYIO
CTPYKTYDY,

- MEXBHUJIOBbIE B3aUMOOTHOIIICHUSIMHU B
HKOCUCTEME: KOHKYPEHIIUs, CUMOHO03,
XUIIIHAYECTBO, TAPA3UTHU3M;

- OTJIMYUTENbHBIC IPU3HAKU
HNCKYCCTBEHHBIX COOOIIECTB —
arpodKCUCTEMBI H YPOOIKOCHUCTEMBI;
- @HTPOIIOTEHHBIC N3MEHEHHUS B
€CTECTBEHHBIX MTPUPOTHBIX
nanamadTax cBoe MECTHOCTH;

Paznen 6.OCHOBBI 2KOJIOTHH.

Tewma 6.1. Dkonorus — Hayka o
B3aMMOOTHOIIICHUSX OPTaHU3MOB MEXTY
co00M 1 OKpYKaIOIIEeH CpeIoi.
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- I3MEHEHMS B DKOCUCTEMAX Ha
OMOJIOTHYECKUX MOJCIIAX;

-IIpUMEPHI UCTIOJIb30BAHUS B
XO3IMCTBEHHOM JIESITSIbHOCTH JIIOJICH
MOPGhO - GYHKIIMOHAIBHBIX YEPT
OpraHu3alliyd PACTCHHUH U )KUBOTHBIX
MIPU CO3/IAaHUM COBEPIIICHHBIX
TEXHUUYECKUX CUCTEM U YCTPOMCTB IO
AQHAJIOTHH C JKMBBIMU CUCTEMaMU

Paznen 6.OCHOBBI SKOJIOTHH.

Tema 6.2. buocdepa — rinodanbHas
bkocuctema. Yuenue B.M. BepHaackoro o
ouocdepe. buochepa u uenosek. Ixonorus
KaK TEOpETUYECKasi OCHOBA PallMOHAIBLHOTO
MPUPOAOIIONH30BAHUS U OXPAHBI IPUPOJIBI.

- TpyO4aThie CTPYKTYpPBI B )KHBOU
[IPUPOJIE U B TEXHUKE,
a’pPOIMHAMUYECKUMH U

TUAPOJIMHAMUYECKUMU YCTPOUCTBAMH B

PKUBOW NPUPOJE U B TEXHUKE.

Paspnen 7. buonuka.
Tema 7.1. buoHuka Kak OJHO U3
HaIpaBJIeHUI OMOJOTUU U KUOEPHETUKHU.
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[Ipunoxenue 2

TEXHOJIOT'MHA ®OPMUPOBAHUA OBIINX KOMIETEHIIAN

®opmupyemblie 00mne komnereduuu (OK)

Texnosnorun ¢popmuposanus OK

(Ha yuyeOHBIX 3aHATHUSAX)

OK 1. IloHnmaTs CyniHOCTb U COLIUATIBHYIO MIPE3CHTALMA,
3HaYUMOCTh OyAyliei npodeccun, TPOsBIATH K POCKTHAsI
HEW YCTOMYMBBIM MHTEPEC.

OK 2. Oprann30BbIBaTh COOCTBEHHYIO MIPOEKTHAS;

ACATCIBbHOCTh UCXOAA U3 LICTIHN U CII0CO0OB ee
JOCTHIKCHHUA, OIIPCACIICHHBIX PYKOBOINUTCIICM.

6J'IOLIHO-MOI[y.HLHa$I

OK 3. AnanuzupoBaTh pabouyI0 CUTYaIIHIO,
OCYIIECTBIIATh TEKYIINI U UTOTOBBIA KOHTPOJIb,
OLICHKY U KOPPEKLHUIO COOCTBEHHOM
NEATETbHOCTH, HECTU OTBETCTBEHHOCTD 32
pe3yabTaThl CBOEH PabOTHI.

IMIPOCKTHAA,
HpO6J’I€MHBIG 3aJa4un

OK 4. OcymecTBasaTh NOUCK UH(OPMALHH, MH(pOPMaILMOHHO-
HeoOxoauMoM 1711 3P(HEKTUBHOTO BHITTOTHEHUS KOMMYHHUKaTUBHBIE,
npodecCuoHabHBIX 3a7a4. TPYIIOBAas

OK 5. Hcnonp3oBath HHPOPMAITMOHHO- Mpe3eHTaIus

KOMMYHHKAIIMUOHHBIE TEXHOJIOTHH B
poheCcCuOHAIILHOU IeSITETbHOCTH.

OK 6. Paborats B koMaHze, 3 (PpeKTUBHO
00I11aThCS C KOJJIETaMu, PYKOBOJICTBOM,
KITUECHTaMH.

BBITTIOJTHEHHE KOJIJICKTHBHBIX
3aJaHuM;
MIPOEKTOB

OK 7. MciosHATh BOMHCKYIO 0053aHHOCTD, B TOM
YUCIIE C TPUMEHEHUEM MTOTYYEHHBIX
npodecCHOHANBHBIX 3HAHUH (JIJ151 FOHOIIIEH ).

310poBbecOeperaromas
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