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1. TacmopT padoyeil nporpaMMbl y4eOHOW U CIUIINHbBI

1.1. Ob6saacTh npuMeHeHus1 padoyeii NporpaMmbl

PaGouvast mporpamMma y4eOHON AMCIUTUTHHBI « BHONOTHS» OTpaskaeT 00s3aTeIbHbIH
MUHHMYM COJAEp>KaHUsI 00pa30BaTEIbHON MPOTrPaMMBI CPETHETO O0IIEro oOpa3oBaHus C
yueToM TpeOoBanmii DenepallbHOTO TOCYIApCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAapTa
cpeaHero (MmoJIHOro) 00111ero 00pa3oBaHus 0 ACTPOHOMUMU.

[Iporpamma muctmmauHbl «buonorus» peanusyeTcss B TpeieiaX OCHOBHOW
npoeCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMbl U OCBAMBACTCS C YYETOM TPOPUIIS
nosrygyaeMoro npodeccruonanbHoro odpazopanus no mpodeccun 11.01.01 MonTaxxkuuk
PaIno3JICKTPOHHON ammaparypbl W mpubopoB. [Ipu pa3paboTke MporpaMMbl ydTeHA

puMepHas mporpamMmma «buosorusy.

1.2. MecTo y4eOHOH AUCUMILIMHBI B CTPYKType OCHOBHOW mNpodeccuoHATbHOMI
o0pa3oBaTe/ibHOI MporpaMmbl. 001c00pa30BaTEIbHBIN ITUKIL.

JuctiurnuHa «buoorusy BXOJHUT B COCTaB MPEIMETHON 001acTh «EcTecTBeHHbBIE
Haykun» @I'OC cpeanero oOiiero oOpa3oBaHMs M M3y4aeTcs B 00Ie00pa3oBaTEILHOM
nukie ydebnoro muiana OIIOIT CITO mo pa6oueit mpodeccuu 11.01.01 MonTaxkauk

PaAMO3IEKTPOHHOM anmapaTypsl U IPUOOPOB

1.3. Hdean u 3agayu padoueil mporpamMMbl y4eOHOH AUCHUILIMHBI buosorus —
TPe0OBaHUS K pe3yJibTATaM 0CBOEHHs padoyeil MPpOrpaMMabl:

B pesymnbrare ocBoeHus paboueid mporpammbl 1mo buomornm oOywarommiics
JIOJKEH YMETh:

. OOBSICHATH: POJb OHMOJOTHH B (DOPMHUPOBAHMU HAYYHOTO MHUPOBO33PEHUS;
BKJIaJl OMOJIOTUYECKHX TEOPHH B (OPMHUPOBAHME COBPEMEHHOH €CTeCTBEHHOHAYYHOU
KapTUHBl MUPA; €IUHCTBO KUBOM M HEXHUBOUW MPHUPOABI, POACTBO KUBBIX OPraHHU3MOB;
OTPULATENIBHOE BIIMSHHME AJIKOrOJI1, HUKOTHMHA, HAPKOTUYECKUX BELIECTB HA pPa3BUTHUE
3apOJpIllIa YEJIOBEKA; BJIMSHUE MYTaréHOB HA OpPraHU3M YEJIOBEKa, JKOJIOTMYECKHUX
(akTOpOB Ha OpPraHU3M; B3aUMOCBS3M OPTaHHW3MOB U OKPYXKAroIIeW Cpenbl; MPUYHHbI
HBOJIIOLIMM, U3MEHSAEMOCTH BUJIOB, HAPYLICHUI pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX

3360J'I€B3HPII>1, MYTaLII/II)'I, YCTOﬁqHBOCTH n CMCHBI JKOCHUCTCM, HeO6XOI[I/IMOCTI>



COXpaHeHUsI MHOTO00Opa3usi BUJIOB;
° pemiaTh dJIeMeHTapHbIe OMOJIOTHYECKUE 3a]]auH; COCTABIIATh dJIEMEHTapHbBIC

CXCMbI CKpPCIIMBAHUA KW CXCMBbI IICPCHOCA BCHICCTB M SHCPTHMH B IKOCHCTCMAX (I_ICHI/I

MUTaHUs ),
o OMUCHIBATh 0c00€H BUAOB MO MOP(HOJIOTUYECKOMY KPUTEPHIO;
. BBISIBIIATh MPUCTIOCOOJICHUSI OPraHU3MOB K Cpele OOUTaHUs, UCTOYHUKHU

MyTareHoB B OKpyKarwlied cpene (KOCBEHHO), AaHTPONOTeHHbIE W3MEHEHHs B
AKOCHCTEMAaX CBOEH MECTHOCTH;

. CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI (Tena >KUBOW U HEKHUBOW MPHUPOIBI
10 XUMUYECKOMY COCTaBY, 3apOABIIIN YeJIOBEKA U APYTHX MICKOMUTAIONINX, TPUPOIHBIE
HPKOCHUCTEMBl M arpo’KOCHUCTEMBl CBOEH MECTHOCTH), MPOIECChl (€CTECTBEHHBIH U
UCKYCCTBEHHBIM OTOOp, MOJIOBOE U OECrojioe pa3MHOKEHHE) M JieJaTh BBIBOIBI Ha
OCHOBE CpaBHEHUS,

. AQHAIM3UPOBATh M OILICHUBATHh PA3JIMYHBIE THUIIOTE3bl CYIIHOCTH KH3HHU,
MIPOUCXOXKICHUS KU3HU W YeJIOBEKa, TI00ajbHBIE HKOJIOTHUYECKHE MPOOJIeMbl U ITYTH
pelieHus, TOCIEeICTBUS COOCTBEHHOM A TEILHOCTH B OKPYKAIOIIEH Cpejie;

. U3y4aTh U3MEHEHHS B DKOCHCTEMAax Ha OMOJIOTMYECKIX MOJIEIISX;

° HaxoJuTh HHPOPMAIIUIO O OHOJIOTMYECKUX OOBEKTaX B Pa3IUYHBIX
UCTOYHHMKAX (Yy4eOHBIX TEKCTaX, CHpPaBOYHUKAX, HAYUHO-TIOMYJSIPHBIX M3JAHUSX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax VHTepHETa) U KPUTUYECKU €€ OIICHUBATh.
00y4aromuiics 10J15KeH 3HATD:

. OCHOBHBIE  TIOJIOXKEHUSI  OWONOTMYECKMX  Teopuil  (KIeTOodHas;
sBommoninonHas Teopust U.Jlapsuna); yuenus: B.J.Bepuanckoro o 6uocdepe; CymHocTb
3ak0HOB [ .MeHens1, 3aKOHOMEPHOCTEN U3MEHUUBOCTH;

. CTpPOCHHE OMOJIOTUYECKUX OOBEKTOB: KJIETKU;, TE€HOB U XPOMOCOM; BUA H
HKOCUCTEM (CTPYKTYpa);

. CYIIHOCTh OMOJOTMYECKHX MPOIECCOB: Pa3MHOKEHHUE, OIIOJIOTBOPEHUE,
JercTBUe HUCKYCCTBEHHOTO u €CTECTBEHHOIO orbopa, dbopmupoBaHue
MPUCIIOCOOJIEHHOCTH, OOpa30BaHME BHJOB, KPYTOBOPOT BEIIECTB U TMPEBpalCHUE
PHEPTUHU B dKOCHCTeMax u buocdepe;

. BKJIAJl BBIJJAIOIIMXCS YUCHBIX B Pa3BUTHE OMOJIOTMUECKON HAYKH;

L 6I/IOJ'IOFI/I‘-IGCKYIO TCPMHHOJIOTUIO 1 CUMBOJIUKY.



o0yJalomuiics 10/KeH MCNO0Jb30BATh NPHOOpeTeHHbIe 3HAHUSI U YMEHHs B
NMPAKTUYECKOM 1eSITeJIbHOCTH U MOBCETHEBHOM KU3HU 1JIA:

. cobmoaeHuss Mep MNpoGUIAKTUKA OTPABICHUM, BUPYCHBIX U JIPYTUX
3a00JIeBaHM, CTPECCOB, BPEIHBIX MPUBBIYECK (KypeHHE, aJKOTrOJIU3M, HapKOMaHUS);
MIpaBUJI TOBEJCHUS B PUPOJAHOU CpEJIE;

. OKa3aHHs TEPBOM MOMOIIM MPU MNPOCTYTHBIX M JPYrHX 3a00JIeBAHUSX,

OTpaBJICHUS MUILEBBIMU MTPOTYKTAMU;

. OIICHKM JTUYECKHX aCIEeKTOB HEKOTOPHIX HCCIEIOBaHUM B 001acTu
OMOTEXHOIOTUH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJJOTBOPEHUE).

B mpomecce peanuzanum pabouedt mporpamMmbl  (POPMHUPYIOTCS oO1ue

KOMIICTCHII MU

OK 03. [ImaaupoBaTh W peanu3o0BBIBAaTh COOCTBEHHOE MpodeccHOHATbHOE H
JUYHOCTHOE Pa3BHUTHE.

OK 04. PaGorath B KOJUIGKTHBE M KOMaH€, d3P(HEKTUBHO B3aMMOJICHCTBOBATD C
KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTAMH.

OK 07. CopneticTBOBaThH COXPaHECHUIO OKpyXarouen cpensl,

pecypcocOepexennro, 3p(PEKTUBHO JEHCTBOBATH B UPE3BBIYAHBIX CUTYAIIHX.

1.4. Kosin4ecTBO 4acoB Ha 0CBOeHHMe padoueil MPOrpaMmbl yueOHoi
JAUCHUITHHBI

Jns mpodeccuit cpenHero mnpohecCHOHaIBHOTO 00pa30BaHUs TEXHUYECKOTO
npoduis MakcUMallbHasi ydeOHasi Harpys3ka oOydJaroIierocsi coctaBiseTr 54 yaca, B TOM
qucie:

00s13aTeNbHOM ayAUTOPHON yueOHOM Harpy3ku obydaromierocsi 36 4yacos;

CaMOCTOSITEIbHOM paboThl 0Oyuatomierocss 18 uacom



2. CTpyKTypa U coJep:kaHue y4eOHOH M CUUIIHHbI

2.1. O0bem yueOHOI TUCHUIJINHBI M BUAbI Y4e0HOH padoThI

Buj yueOHo# paGoThI

0O0nLeM 4acoB

MaxkcumajibHas y4eOHas HArpy3ka (Bcero) o4
Oo6s13aTesibHAsI Ay IMTOPHAS y4eOHAasi HArpy3Ka (Bcero) 36
B TOM YHCJIE:

MIPaKTUYECKUE 3aHATUS 5
CamocrosiTesbHas padoTa odydariuerocs (Bcero) 18

B TOM 4YHCIJIC:

Buvinonnenue pepepamos

Buvinonnenue npeSeHmaL;uL?

Paboma c ONOPHBIM KOHCNEKNMOM

Buvinonanenue unousudyanvrulx 3a0anutl

[IpoMexxyTouHas aTTectauus B gpopme oudghepenyuposannozo 3auema




2.2. TemaTnyeckunii IJIaH U coJepKkaHne Y4eOHOH TucuunInHbl «buosgorus»

HaumeHnoBanue Conep:xxanue yueOHOT0 MaTepuasia, JJadopaTopHbie U MPaKTHYECKHEe PadoThI Kosaun4vecTBO | YpoBeHb
pa3aesioB U TeM 00y4yaromXxcs (eciu npedycmompeHsvl) 4acoB OCBOCHH
s
1 2 3 4

Tema 1. Conepxxanne y4eOHOro MaTepHuaJia 6 2
BBenenne B 1 Huctpykrax no OT. 3nauenue OUOIOTUH 1711 TOHUMAHUSI €TUHCTBA BCETO
0MoI0THI0 JKHABOTO.

2 OCHOBHBIE CBOWCTBA >KMBOTO.

3 YpOoBHU OpraHu3anuu KUBOW MaTepUU.

4 MHoroo6pa3sue >KMBOro MHpa.

5 MecTo GMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK.

6 HavanpHble 3Tansl pa3BUTHUS KU3HU HA 3EMJIC.
Tema 2. Conep:xanue yueOHOT0 MaTepuasia 30 2

YueHue o0 KJIeTKe

7 Xumuueckas opraHuzanus KieTku. Heopranumueckue BellecTBa, BXOJSINKE B
COCTaB KJIETKH.

8 Oprannyeckue BeIECTBA, BXOJSIIME B COCTaB  KIETKH. benku: crpoeHue,
byHKIMY.

9 buonoruueckue kartanuzatopel — QepMmeHThl. VX knaccuukauus U poib B
KU3ZHEJIEATEIbHOCTU KIETKH.

10 | YruneBogsl: pyHKIMHM, 0COOEHHOCTH OPTraHU3AINH CaXapHJIOB.

11 | XKupsl U TUNUJBL.

12 | Hykneunossie kuciotel: JJHK — Ouonormueckue momumepsi. PHK: crpoenue u
byHKIHH.

13 | Anenusuntpudocdar.

14 | Bo3HUKHOBEHHE KU3HU Ha 3eMIe.

15 | Ctpoenue U GyHKINN TPOKAPHUOTHUECKOMN KIETKH.

16 | DykapuoTtnueckas KieTka

17 | CtpykTypHO-(YHKIIMOHATbHAS OPTaHU3aIHs KIETOK.

18 | CTpyKTypHl KJIETOYHOTO SApa.




19

JKu3HeHHBIN OUKJI KICTKH. I[CJIGHI/IC KIICTKHM: MHUTO3.

20 | Metabonu3M — OCHOBa CYIIECTBOBAHUS JKUBBIX OPTaHU3MOB.

21 | DHepreTnueckuii OOMEH B KIIETKE.

22 | ABToTpodHBIi THIT OOMEHA BEIIECTB.

23 | Heknerounsie popmel sxu3an. Bupycsl. bakrepuodarm.

24 | Knerouynast Teopus.

25 | Mexanusm GOTOCHHTE3A.

26 | XeMOCHHTE3.

27 | OGecrieyeHe KIETOK SHEPTUEH.

28 | buocunTe3 GENKOB.

29 | DBomronwst MPOOHMOHTOB.

30 | CymHOCTb KU3HH

31 | OBoumrorus MPOOMOTUKOB

32 | DBOJFOIMS OJTHOKJICTOYHBIX OPTaHU3MOB.

33 | DBOIOIMS MHOTOKJIETOYHBIX OPTAaHU3MOB.

34 | CoBpeMeHHBbIE B3IJIs1/Ibl HA BOSHUKHOBEHHUE KU3HU Ha 3eMIle.

35 | becnonoe pa3MHOXKEHHE paCTEHUH U JKUBOTHBIX

36 | [lonoBoe pa3MHOXKEHHE PACTCHHIA
Tema 3. CamocrosiTesqbHAs padoTa 00y4aIINXCS
PasmHokeHue 1 1 becnonoe pasmHo)xeHne pacTeHU U KUBOTHBIX. Ero popmsr.
pasBuTHe 2 [TooBOE pa3MHOXKEHUE pacTeHUH U )KUBOTHBIX. ETo (hopMmBl.
OpraHu3MoB 3 | 'amerorenes. Omiog0TBOPEHUE.

4 Pa3BuTHe MOIOBBIX KJIETOK Y BBICIIUX PACTCHUM. JIBOMHOE OIJIOTOTBOPEHUE.

5 O6o06maronuii ypok mo teme «Pa3MHoKeHrne OpraHu3MOBY
Tema 4. CamocrosiTesibHas padoTa 00y4arOIMXCs
IBOJIOIHOHHOE 1 PaszBuTHne npenacrasiaeHuit 06 3BOTIONNHN KUBOM mpupo sl 10 Y. /[apBuHa.
y4eHue OpomtonnonHas teopus Y.JlapeuHa.

2 MWUKpPO3BOJIIONHS: BUJI, €T0 KPUTEPUU U CTPYKTYpA.

3 [Tonynsimuu. ['enetndeckuii cocras. MismeHnenus reHodoHa.




4 boprba 3a cymecTBoBanne u €€ GopMel.

5 EctectBeHHbIll 0TOOp U €ro (OpMBI.
Tema S. CamocTosiTesibHAsA padoTa 00y4a0IMXCs 8
OcCHOBBI TeHETUKH 1 Hcropust pa3BUTHS T€HETHKU.
U CeJIEKIIUM 2 OCHOBHBIE TEHETUYECKHE MOHSITHSL.

3 Monorubpuanoe ckpenuBanue. [lepBeiii u BTOpoii 3akoHbl I.Menzaens. 3akoH

YUCTOTHI TaMeET.

4 AHaM3UpyoIIee CKPEIMBAaHUE.

5 JlurnOpuiHoe CKpeIuBaHue.

6 XpoMoCOMHasi TEOpHUsl HACJIEICTBEHHOCTH. 3aKOH Moprasa.

7 B3aumoneiicTBre HeallleIbHBIX T€HOB.

8 [{uronnazmaTuyeckas HacJIeJCTBEHHOCTb.

JnddepeHImpoBaHHbIN 3a4ET.
Hroro: 54/36/18
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3. YcaoBus peanusanuu padoyeil nporpaMmMbl y4e0HOM JUCHMIITIMHBI
3.1. TpeGoBaHMsI K MUHMMAJBLHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecredeHHIo
B npouecce peanuzanuu pabouyeil nporpaMMbl y4eOHON JUCHUIUIMHBL «bromorus»
UCIIOJIb3YyeTCsl yueOHbIM KaOWHET XUMHUH.
Texnuueckne cpeacTBa 00y4eHus:
IIK:
OS Maiikpocodpt Windows 8.1 64-bit
CPU Intel Core i5
RAM 8,00I'b Dual-Channel DDR3
MounutopAOC E2770Swn
Koaonku Microlab M500
IMpuatep XEROX WorkCentre Pe220
NutepakTuBHBII KoMIiekTSB480

HUBII Ippon BackVerso 400

3.2. UudopmanuoHHoe odecneyeHne 00ydyeHust
Ilepeyens  pexoMeHAyeMbIX  Y4eOHbIX  u3AaHMil, VHTepHeT-pecypcoB,
JAOIOJTHUTEJIbHOM JINTEPaTypPhbl

OCHOBHBIE HCTOYHUKU:

1. B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneeBa «O0mas Ouoiaorus» (I0mymeHo
MO P® B kauectBe yueobnuka s ctynaenroB OY CIIO): Mocksa, Akaaemusi, 2017

HOHOHHI/ITCJIBHBIG HNCTOYHHKMH.

e KoncrantnaoB B.M. O6mias 6uonorus. Jonymeno MO P® B kauecTBe yueOHUKA
st cryaentoB OV CIIO. 3-e uzganue crepuotunnoe. M.: ACAIIEMA, 2006

o AxumynikuH M. Mup ®KUBOTHBIX (MJIeKomUTarome u 38epu). M.: Mpicis, 2015.

e AxumymikuH W. Mup KuBOTHBIX (0€CIIO3BOHOYHBIE 1 HCKOMAaeMble KUBOTHbIE). M.:
Mgicns, 1999.

e AxumymkuH W. Mup )KMBOTHBIX (HaCEKOMBIE, TAYKH U JOMAIIHUE KUBOTHBIE). M.:
Mgicns, 1999.

e buonorus / [Tox pen. Ilpod. B.H. SApsiruna. M.: Meauuuna, 2001

e Bonbioii sHnukinoneanueckuit cioBapb. M.: CoBerckas sHuuKIiIoneus, 1989.
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e Hnre-BeuromanoB C.I'. I'enetmka ¢ ocHoBamu cejiekinuu. M.: Bricmias mikoda,
1989.

e Peitmepc H.®. OcHoBHBIE OHOMOrMUecKue MOoHATUSA U TepMunbl. M.: [IpocBenienue,
1993.

e DKoJIOTHYECKHE Oouepku o mpupone u denoBeke / Ilom pen. b.I'pxkumeka. M.:
IIporpecc, 1988.

o Kamenckuit A.A., KpukcynoB E.A., Ilaceunuk B.B. O6mas Ouwomorms. 10-11
KJIaCChl: Y4eOHUK JUIs 0011e00pa3oBaTeNbHbIX yupexaeHuidl. M.: [Ipoga, 2015.

e Tynukun E.M. OOmas Ouonoruss ¢ OCHOBAaMU SKOJOTHM W TMPUPOJAOOXPAHHOU
JeATeTbHOCTH. YueOHoe mocobue. PekoMeHnmoBano DkcrepTHBIM coBeToM 1o 110 MO PO®.
2-e mznanue crepeorundoe. M.:ACAJIEMA, UITPO, 2015.

HNurepHeT-peCYPCHL:

1. www. krugosvet.ru /yauBepcanbHas sHnukIoneus «Kpyrocser»/;

2. http:// sciteclibrary.ru /aHay4no-texHuueckas oubIHoTeKa/
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHHUS Y4eOHOH TUCIUNIHHBI

KoHTpoJib 1 o11eHKa pe3yabTaTOB OCBOCHUS yU€OHOM MUCIUIUIMHBI OCYIECTBIISCTCS
npernojaBaTesieM B TMpollecce MPOBENEHUs MPAKTUUECKUX 3aHSATUH, TECTUPOBAHUA,
NPAKTUYECKUX pabOT, KOHTPOJIBHBIX padoOT, a TaKXKe BBIMOIHEHUS OO0y4YaloIUMUCS

VH/IUBUYaJIbHbIX 33IaHUH, IPOEKTOB, UCCIIECTOBAHUMN.

Pe3ysabTarsl 00yyeHus

®opMbI M METOAbI KOHTPOJISA U
OLIEHKH Pe3yJbTAaTOB
00y4eHust

coOmtoeHne Mep MNPOPUIAKTUKUA  OTPaBIICHUH,
BUPYCHBIX W JIPYrHX 3a00JeBaHUM, CTpPECCOB,
BPEIHBIX  TNPUBBIUEK  (KypeHHWE,  aJIKOTOJH3M,
HapKOMaHMs); TpPaBWJI TIOBEACHHUS B MPHUPOIHON
cpexne;

OKa3aHHWE TMEepPBOW TOMOIIM TPH NPOCTYIHBIX H
Opyrux 3a0O0NeBaHUSAX, OTPABICHHUS MUIICBHIMU

MPOJIYKTaMH;
OLICHKA ATUYECKUX aCIIEKTOB HEKOTOPBIX
HUCCIIENOBAHUN B o0macTu OMOTEXHOIOTHHA

(KJIOHMPOBAHME, UICKYCCTBEHHOE OILIOIOTBOPEHHUE).

CobecenoBanue, TECTUPOBAHHE
Pabora ¢ pa3nuuHbIMU
UCTOYHHUKAaMHU HH(pOpMaIu
®poHTaANTBHBIN, HHIUBHAYaTbHOES
onpoc

OneHka 3HaHWK, YMEHUM U HAaBBIKOB IO pe3yJibTaTaM TEKYLIEr0 M UTOTOBOIO KOHTPOJIA
MPOU3BOAUTCSA B COOTBETCTBUHU C YHUBEPCAIBHOM IIKAJION OIEHUBAHUS

Ipouent KauecTBeHHasi oleHKA HHANBUHAYAJIBHBIX
pPe3yJIbTATHBHOCTH 00pa30BaTeIbHBIX IOCTHKEHU
(IpaBHJIBLHBIX 0TBETOB) 0aJl1 (OTMETKA) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOpOUIO
70-79 3 YIOBJIETBOPUTEITLHO
meHee 70 2 HE YJOBJIETBOPUTEIIHHO
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