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1. TacmopT padoyeil nporpaMMbl y4eOHOM M CIUIINHbBI

1.1. Ob6aacTe npuMeHeHus padoyeii MporpaMmbl

PaGouvast mporpamMma y4eOHON AMCIUTUTHHBI « BHONOTHS» OTpaskaeT 00s3aTeIbHbIH
MUHHMYM COJEp)KaHUsI 00pa30BaTEIBHOIN MPOrPaMMBI CPETHETO 00IIero oOpa3oBaHms C
yueToM TpeOoBanuii DepepallbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHIApTa
cpeaHero (MmoJIHOro) 00111ero 00pa3oBaHus 0 ACTPOHOMUMU.

[Iporpamma muctmmauHbl «buonorus» peanusyeTcss B TpeieiaX OCHOBHOW
npoeCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMbI M OCBAMBACTCS C YYETOM TPOQHIIS
MOJIy4aeMoro mpodeccuoHansHoro obpazoBanus no mpodeccun 15.01.32 Omnepatop
crankoB c¢ IIY. Ilpu paspaboTke mnporpamMmbel y4yTeHa MpHUMEpHas Mporpamma

«buomorusny.

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

Jucnumivaa «bronorusy BXOIUT B COCTaB IpeaMeTHOo# obactu «EcTecTBeHHBIE
Haykun» O@I'OC cpeanero oOiiero oOpa3zoBaHMs M M3ydaeTcsl B 00Ie00pa3oBaTEILHOM
nukie ydebnoro miana OIIOIT CIIO mo paGoueit mpodeccun 15.01.32 Omnepatop

CTAaHKOB C IPOI'PAMMHBIM YIIPABJICHUEM.

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

B pesynbrare ocBoeHus pabouell mporpamMmbl 1o buomoruu oOydarommiics
JTIOJKEH YMETbh:

o OOBSCHATH: POJb OMONOTUU B (OPMUPOBAHUHM HAYYHOT'O MHPOBO33PEHHUS;
BKJIaJ] OMOJIOTUYECKUX TEOpuil B (POPMUPOBAHHME COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA; €AUHCTBO >KUBOW M HEKWUBOU MPHUPOJIbI, POJACTBO >KUBBIX OPTaHU3MOB,;
OTPHULIATENIBHOE BJIUSHUE AJKOTOJsi, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE
3apOJpIllla YEJIOBEKA; BJIMSHUE MYTareHOB HA OPraHMW3M 4YEJIOBEKA, HKOJOTHYECKHX
(dbakTOpoB Ha OpPraHW3M; B3aUMOCBS3M OPTaHU3MOB M OKPYKAIOIICH Cpelbl; MPUYUHBI
HBOJIIOLIMH, U3MEHSIEMOCTH BHJIOB, HAPYIICHUIN pa3BUTHs OPraHU3MOB, HACIEACTBEHHBIX

3a007€BaHMI, MyTalMii, YCTOWYMBOCTH U CMEHBI OSKOCHCTEM; HEO0OXOIUMOCTh



COXpaHeHUsI MHOTO00Opa3usi BUJIOB;
° pemiaTh dIeMeHTapHbIe OMOJIOTHYECKUE 3a]]a4H; 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;
o BBISIBJIAITH MPUCHOCOOJICHUS OPraHU3MOB K Cpeie OOWTaHMs, UCTOUHHUKHU

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

o CpaBHUBATh OMOJOTHYECKHE OOBEKTHI (TEJa KUBOM M HEKWUBOW HPUPOJIBI
[0 XUMUYECKOMY COCTaBY, 3apOAbIIIHN YeJIOBeKa U APYTHX MICKOMHUTAIONIUX, IPUPOIHBIC
IKOCHUCTEMBI H arpOdKOCHUCTEMBI CBOEH MECTHOCTH), IPOLECCHl (€CTECTBEHHBIH W
UCKYCCTBEHHBIM OTOOp, MOJIOBOE U OECrojioe pa3MHOKEHHE) M JieJaTh BBIBOIBI Ha
OCHOBE CpaBHEHHUS;

o AQHAIM3UPOBATh M OILICHUBATHh PA3JIMYHBIE THUIIOTE3bl CYIIHOCTH KH3HHU,
MIPOUCXOXKICHUS KU3HU U YeNIOBEKa, TI00ajJbHBIE HKOJIOTHYECKHE MPOOJIeMbl U IYTH
pelIeHus, OCIEICTBUSL COOCTBEHHOM JACSATEILHOCTH B OKPYKAIOIIEH Cpejie;

o U3y4aTh U3MEHEHUS B IKOCHCTEMAaX Ha OMOJIOTHYECKIX MOJIEIISX;

o HaxoaUTh HHPOPMAIIUIO O OHOJIOTMYECKUX OOBEKTaX B PA3TUYHBIX
UCTOYHUKAX (Y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYIHO-TIOMYJISAPHBIX W3IAHHIX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax VHTepHETa) U KPUTUYECKU €€ OIICHUBATh.
00y4aromuiics 10J15KeH 3HATD:

o OCHOBHBIE  TIOJNIO)KCHHS ~ OMOJIOTHYECKHUX  Teopuil  (KJIeTouHas,
sBomoninonHas teopust U.Jlapsuna); yuenus: B.J.Bepnajackoro o Ouocdepe; cymHocTs
3ak0HOB ['.Menens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH;

o CTpPOCHHE OMOJIOTHYECKUX OOBEKTOB: KJIETKU; TE€HOB U XPOMOCOM; BUA U
HKOCUCTEM (CTPYKTYpa);

o CYIIHOCTh OMOJOTMYECKHX MPOLECCOB: Pa3MHOXKEHUE, OIUIOJOTBOPEHHE,
NeNCTBHE HCKYCCTBEHHOTO u €CTECTBEHHOTO otOopa, dbopmupoBanme
NPUCIIOCOOJIEHHOCTH, OOpa3oBaHHE BUIOB, KPYrOBOPOT BEUIECTB U MpEBpalleHue
PHEPTUHU B IKOCHCTeMax u buocdepe;

o BKJIAJT BBIJIAIOIINXCS YUCHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH,

L4 6I/IOJ'IOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO 1 CUMBOJIUKY.



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

o cobmoaeHuss Mep MNpoGUIAKTUKA OTPABICHUM, BUPYCHBIX U JIPYTUX
3a00JIeBaHM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHE, aJKOTOJM3M, HapKOMaHUs);
MpaBUJI TOBEJICHUS B IPUPOJAHOM CpeIe;

o OKa3aHHs TEPBOM MOMOIIM MPU MNPOCTYTHBIX M JPYrHX 3a00JIeBAHUSX,

OTpaBJICHUS MUILEBBIMU MTPOTYKTAMU;

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

B mpouecce peanuzanuun pabouedt nporpamMmbl  GOPMUPYIOTCS oO1ue

KOMIICTCHII MU

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

OK 04. PaGotath B KOJUIEKTHBE M KoMaHe, d3P(HEKTUBHO B3aMMOJICHCTBOBATD C
KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTAMH.

OK 07. CopneticTBOBaThH COXPaHECHUIO OKpYyXKaromien Cpepl,

pecypcocbepexeHuto, 3pHEKTUBHO JeHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

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

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

00s13aTeNIbHOM ayIUTOPHON yueOHOI Harpy3ku obydaromierocst 36 4acos;

CaMOCTOSITEILHOM paboThl 0Oyuatomierocss 18 uacon



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
CamocrosiTesbHast padoTa o0yuarouierocs (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. TemaTnyecknii IJIaH U coJepKaHne Y4eOHOH TucunInHbl «buosorus»

HaumeHnoBanue Conep:xxanue yueOHOT0 MaTepuasia, JJadopaTopHbie U MPaKTHYECKHEe PadoThI Kosau4vecTBo | YpoBeHb
pa3aesioB U TeM 00y4yaromXxcs (eciu npedycmompeHsvl) 4acoB OCBOCHH
|
1 2 3 4

Tema 1. Conepxxanne y4eOHOro MaTepHuaJia 6 2
Beeanenne B 1 Huctpykrax no OT. 3naueHue 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 KIIETKH.

8 Opranuyeckrue BEUIECTBA, BXOJAIIME B COCTaB  KJIETKHA. benku: cTpoeHwue,
byHKIMY.

9 buonoruueckue kartanuzatopel — QepMmeHThl. MXx knaccudukauus U poib B
KU3ZHEJIEATEIbHOCTU KIETKH.

10 | YruneBogsl: pyHKIMHM, 0COOEHHOCTH OPTraHU3AINH CaXapHJIOB.

11 | XKupsl U TUNUJBL.

12 | Hykneunossie kuciotel: JJHK — Ouonormueckue mommmepsi. PHK: ctpoenue u
byHKIHH.

13 | Anenusuntpudocdar.

14 | Bo3HUKHOBEHHE KU3HU Ha 3eMIe.

15 | Ctpoenue U GyHKINN TPOKAPHUOTHUECKOMN KIETKH.

16 | DykapuoTtnueckas KieTka

17 | CtpykTypHO-(hYHKIIMOHATbHAS OPTaHU3aIHs KIETOK.

18 | CTpyKTypHl KJIETOYHOTO SApa.




19

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

20 | Metabonm3M — OCHOBA CYIIECTBOBAHUS JKUBBIX OPTaHU3MOB.

21 | DHepreTnueckuii OOMEH B KIIETKE.

22 | ABToTpodHBIi THIT OOMEHA BEIIECTB.

23 | Heknerounsie popmel sxu3an. Bupycsl. bakrepuodarn.

24 | Knerouynast Teopus.

25 | Mexanusm GOTOCHHTE3A.

26 | XeMOCHHTE3.

27 | OGecrieyeHe KIETOK SHEPTUEH.

28 | buocuHTe3 OEIKOB.

29 | DBomronwst MPOOMOHTOB.

30 | CynrHoCTb KU3HH

31 | DBosrorys MPOOHOTHKOB

32 | DBOJIOIMS OJJTHOKJIETOYHBIX OPTAaHU3MOB.

33 | DBOMIOIMS MHOTOKJIETOYHBIX OPTaHU3MOB.

34 | CoBpeMEHHBIE B3IJIS/Ibl HA BOSHUKHOBCHUE KU3HU Ha 3eMIIC.

35 | becnonoe pa3MHOXKEHHE paCTEHUHN U )KUBOTHBIX

36 | [lonoBoe pa3MHOXKEHHE PACTCHHIA
Tema 3. CamocrosiTesibHas padoTa 00y4arOIHUXCs
Pa3muoxkeHue u 1 becrnonoe pasMHokeHHE pacTeHUid U KUBOTHBIX. Ero hopmer.
paseuTHe 2 [TosioBOE pa3MHOXKEHUE pacTEHUH U )KMUBOTHBIX. Ero (hopmbl.
OpraHu3mMoB 3 Famerorenes. OmIOI0TBOPEHHE.

4 Pa3BuTre MoJIOBBIX KIIETOK y BBICIIMX pacTeHUU. JIBOMHOE OIJIOAOTBOPEHUE.

5 O6o6maronuii ypok mo teme «Pa3sMHOXKEHHE OpTraHU3MOBY
Tema 4. CamocrosiTesibHasi padoTa 00y4alIMXCs
IBOJIOIHOHHOE 1 PaszBuTHne npenacrasiaeHuit 06 3BOTIONNHN KUBOM mpupo sl 10 Y. /[apBuHa.
y4eHue OBomtonmonHas teopus Y. /lapsuna.

2 MUKpO3BOJIONNS: BUJI, €T0 KPUTEPHUH U CTPYKTYpa.

3 [Tonmynsimuu. ['enetndeckuii cocra. Mizmenenus 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. [lepBoiii u BTOpoii 3akoHbl I.Menzaens. 3akoH

YUCTOTHI TaMeT.

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. TpeGoBaHMsA K MUHMMAJBLHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecredeHHI0
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'6 Dual-Channel DDR3
MounutopAOC E2770Swn
Koaonku Microlab M500
IMpuatep XEROX WorkCentre Pe220
NutepakTuBHBII KoMIiekTSB480

HUBII Ippon BackVerso 400

3.2. UudopmanuonHoe odecnieyeHrne 00ydyeHust
Ilepeyens  pexkoMeHAyeMbIX  y4eOHBIX  u3aaHuii, HHTepHeT-pecypcoB,
JAOIOJHUTEJIbHOM JIUTEPATYPbI

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 KoncrautunoB B.M. O6mias 6uonorus. Jomymeno MO P® B kauecTBe yueOHUKA
s ctyneHtoB OY CIIO. 3-e uznanue crepuotunuoe. M.: ACAJIEMA, 2006

o AxumymkuH M. Mup XuBOTHBIX (MiIeKOTUTArOIIKE U 3Bepu). M.: Mbicib, 2015.

o AxumymkuH 1. Mup *uBOTHBIX (0€CIIO3BOHOUHBIE U UCKOMAEMble KUBOTHBIE). M.:
Mgicns, 1999.

e AxumymkuH M. Mup )KMBOTHBIX (HaCEKOMBIE, MAYKH U JIOMAIIHUE )KUBOTHBIE). M.:
Mgicns, 1999.

e buonorus / [lox pen. Ilpod. B.H. SApeiruna. M.: Meauuuna, 2001

e Bonbiioit sHuuknoneanueckuit ciosapb. M.: CoBerckas sHuukIionenus, 1989.
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e lure-BeuromanoB C.I'. 'emetnka ¢ ocHoBamu ceneknuu. M.: BrIcmas mikona,
1989.

e Peiimepc H.®. OcHoBHbIe OMOOTHYECKe TOHATUA U TepMuHbL. M.: [IpocBenienue,
1993.

e DKoJIOTHYECKHE ouepku o mpupoae u uenmoBeke / Ilom pen. b.I'pxumeka. M.:
IIporpecc, 1988.

o Kamenckmii A.A., KpukcynoB E.A., Ilaceynuk B.B. O6mas Owomorms. 10-11
KJIaCChl: Y4eOHUK JUIs 0011e00pa3oBaTeNbHbIX yupexaeHuidl. M.: [Ipoga, 2015.

o Tymukun E.M. OOmiass Ouoyiorusi ¢ OCHOBaMHU JKOJOTUU U MPUPOIOOXPAHHOMN
NeATebHOCTH. YueOHoe mocobue. PekoMeHnmoBano DkcnepTHBIM coBeToM 1o [10 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,

BPEAHBIX  NPUBBIYEK  (KypeHHE,  aJKOTOJIM3M,
HapKOMaHMs); MpaBUJl TIOBEACHHUS B HPUPOJIHOMN
cpene;

OKa3aHue INEepBOM IMOMOIIM IIPU NPOCTYAHBIX U
Opyrux 3a00JIeBaHMSIX, OTPABICHUS MHILEBBIMU

MPOJIYKTaMH;
OLICHKA ATUYECKUX aCIIEKTOB HEKOTOPBIX
HUCCIIENOBAHUN B o0macTu OMOTEXHOIOTHHA

(KJIOHMPOBAHME, UICKYCCTBEHHOE OILIOIOTBOPEHHUE).

CobecenoBanue, TECTUPOBAHHE
Pabota ¢ paznuuHbIMEU
HMCTOYHUKAMHU WH(OpMALIUN
®poHTaIBHBIN, UHIUBUAYAJIbHOE
onpoc

O1eHKa 3HaHHﬁ, yMeHI/Iﬁ W HaBBIKOB IIO0 PE3yjibTaTaM TCKYIICIO M HTOIOBOI'O

MMPOU3BOJUTCA B COOTBETCTBHH C YHHBepcaHBHOﬁ KON OLICHUBAaHUA

IIpouent KauecTBeHHasi OlleHKa HHIUBHIYAJTbHBIX
pPe3yJIbTATHBHOCTH 00pa3oBaTeIbHBIX HOCTHKEHUI
(IpaBHJIBLHBIX 0TBETOB) 0aJl1 (OTMETKA) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOpOUIO
70-79 3 YIOBJIETBOPUTEITLHO
meHee 70 2 HE YJOBJIETBOPUTEIIHHO

KOHTPOJIA
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