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1.O06aacTh NpUMEHEHHsI POTrPAMMBbI
Pabouas mporpamMma ydeOHOU mucruruinHbl sBisiercs yacThio [IIICC3 mo cnernuansHOCTH
CIIO 29.02.04 KoHncTpynpoBaHU€, MOJICTIUPOBAHUE U TEXHOJIOTHS IIBEHHBIX U3/IEIIUMA

MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOi mporpammbl: quctiniinaa bJ1.09. buonorus
BXOJIUT B 0a30BBIC TUCIUIUIMHBI 0011e00pa30BaTebHON MOATOTOBKH, YuTaeTcs B 1 U 2 ceMecTpax B
oobeme 118 waca.

3. [loka3aTesiu ocBOeHHS Y4eOHOH TUCIUIIIMHBI:

OcBoenuecoaepxxanusydeoHonucuuinabibJ1.09. buosorus obecneunBaeTA0CTHIKEHHE
00yJaronMMucs CIeAyIIIXPe3ydbTaToB:

. JUYHOCTHBIX:

JI1- yCTOWYMBBIMMHTEPECKUCTOPHHUIOCTHKEHUSIMBOOIACTHECTECTBEHHBIXHAYK, YYBCTBO
TFOpPAOCTH 32 POCCUICKUE €CTECTBEHHBICHAYKH;

JI2- TOTOBHOCTH K TMPOJOJDKCHHIO OOpa30BaHMs, TOBBIICHHIO KBaTH(HUKAIUKA B
n30paHHOHTIPO(ECCUOHATILHOM 1A TEIIPHOCTUCHCIIONB30BAaHUEM3HAHUIBOOIACTH
€CTECTBEHHBIXHAYK;

JI3- 00bEKTUBHOEOCO3HAHNE3HAUNMOCTHKOMITIETEHIIMIBOOJIAaCTUECTECTBEHHBIXHAYK
JUIIYeNI0BeKano011ecTBa, yMEHUEUCII0Ib30BaThbTEXHOJIOTHYECKUEOCTHIKEHHSI
BOOJIaCTU(UNKU, XUMHUH,0M 00T MU UIATIOBBIIIEHUSICOOCTBEHHOTOMHTEIJICKTYAIbHOTO Pa3BUTHS B
BbIOpPAaHHON PO ECCHOHATBHONACATEIbHOCTH;

JI4- YMEHHMENPOAHATU3UPOBATHTEXHOTCHHBICTIOCIIEACTBUS IIIOKPY K AIOILEH CPEIBI,
OBITOBOW U IPOU3BOJICTBEHHOMN AESITEIbHOCTUYEIIOBEKA;

JIS- TOTOBHOCTH CaMOCTOSITEJIBHO JO0OBIBaTh HOBBIE JJsi C€0sl €CTeCTBEHHOHAy4YHbIE
3HAHUSICUCTIONB30BAaHUEMISIATOT O0CTYTHBIXUCTOUHUKOBUH(DOpPMALINH;

JI6- ymeHue ynpaBiisiTh CBOEH MO3HABATEJIbHOMN JESITENbHOCTHIO, IPOBOJNUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTOPa3BUTHS;

J7- YMEHHMEBBICTPAUBATHKOHCTPYKTUBHBIEB3aMMOOTHOLIEHUSIBKOMAH IETTOPELLIEH U0
o0muMX 3a/1a4 B 00J1aCTUECTECTBO3HAHUS;

. MeTanpeIMeTHbIX:

MI1- oBnageHne yMEHUsIMUA U HaBbIKaMU Pa3jIM4HbIX BUJOB MIO3HABATEIBHON NEATEIbHOCTH
JUTSL U3YYEHUS Pa3HbIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MUPA;

M2- npuMeHeHHEe OCHOBHBIX METOOB MO3HAHUS (HAOMIOACHUS, HAYYHOTO YKCIIEPUMEHTA)
JUISL U3YYEHUS] Pa3IM4YHbIX CTOPOH €CTECTBEHHOHAy4YHOW KapTUHBI MHpPA, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MpodecCHoHaNbHOU cdepe;

M3- ymeHue ompenensiTh IENU W 3aJadd JIeATeIbHOCTH, BBIOMpPATh CPEJCTBA IS HX
JTOCTHDKCHHS Ha TIPAKTUKE;

M4- ymeHne MCToJIb30BaTh Pa3IuYHbIe UCTOYHUKH JIJISl TIOTYYEHUSI €CTECTBEHHOHAYYHOM
nH(OpMaIUK 1 OIICHUBATH €€ JOCTOBEPHOCTH JIJISl JOCTHIKEHHS TTIOCTABJICHHBIX IIEJIeH U 3a/1a4;

. NnpeMeTHbIX:

[11-chopmupoBaHHOCTH MPEJCTABIECHUIN O IIEIOCTHONM COBPEMEHHON €CTeCTBEHHOHAYYHOMN
KapTUHE MHpa, MPUPOJC KaK €IUHOMN IEJIOCTHON CHCTEME, B3aMMOCBSI3U YEJIOBEKA, MPHUPOABI U
001ecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHoii;

[12-pnagenrie 3HAHUSMU O HanOoJiee BaXKHBIX OTKPBITUSAX M JOCTIDKCHUSX B 00JIACTH
€CTECTBO3HAHMS, TOBJIMABIINX Ha HBOJIIOLUIO MPEICTABIECHUN O MIPUPOJIE, HA Pa3BUTHUE TEXHUKHU U
TEXHOJIOTHii;

[13-chopmupoBaHHOCTE ~ yMEHHSI NPUMEHSATH E€CTECTBEHHOHAy4YHBIC 3HAHWS IS
OOBSCHEHUS! OKPYKAIOIIUX SIBICHUW, COXPAHEHUs 3/I0POBbs, OOecreueHusi O0e30MacHOCTH
KU3HEJEATEIIbHOCTH, OEPEKHOT0 OTHOIICHUS K MPHUPOJE, PALIMOHAIBHOTO MPUPOIOTIONIH30BaAHUS,
a TaK)Ke BBITIOJHEHUS POJIM TPaMOTHOTO OTPEOUTENS;

[14-chopMHupOBaHHOCTh TPEACTABICHHH O HAYYHOM METOJIC€ TO3HAHUS TPUPOIBI H
CpEeICTBAaX M3yuyeHHUsT MeramMmpa, MakpoMupa W MHUKPOMHpA; BJIAJE€HHE IpHEMaMH
€CTECTBEHHOHAYYHBIX HAONIOJACHUN, OMNBITOB, HWCCIEIOBAaHUN U OLEHKH JOCTOBEPHOCTH



HOJIy4EHHBIX PE3yJIbTaTOB;

[15-BnaneHrie NOHATUIHBIM annapaTOM €CTECTBEHHBIX HayK, [O3BOJIAIOLIMM I103HABATh
MHUp, y4acTBOBaTh B JUCKYCCUSIX o €CTECTBEHHOHAYYHbIM BOIIpOCaM,
UCII0JIb30BaThPA3INYHbIEN CTOYHUKUHUH (DOPMALIMUUIATIO AT OTOBKMCOOCTBEHHBIX paoor,
KPUTUYECKH OTHOCUTBCS K cooliieHusMm CMU, copepkaiyuM HayqHY0 HHPOPMALUIO;

[16-copMHpOBaHHOCTH YMEHUH MOHUMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOTO 3HAHUS JUIS
KaX/JOr0 YelOBEKa HE3aBUCHUMO OT €ro Npo(ecCHOHANBHONW JESATENbHOCTH, pa3iudarh
(aKTHIMOLIEHKU,CPAaBHUBATHOIICHOYHBIEBBIBOIbI, BUICTHUX CBSI3bC
KPUTEPUSIMHUOLIEHOKUCBA3bKPUTEPHUEBCOINPEAEICHHOUCUCTEMOUIIEHHOCTEH.



4. TemaTu4yecKHii NJIaH U copep:kanue ydeoHoi qucuunanubl b/1.09. buosorus

HaumenoBanue
pa3/iesioB M TeM

Conep:xanue yueOHOIro MaTepuasa, JJabopaTopHbie H NPaKTHYeCKHe PadoThl,
caMoCTOsITeJIbHAsI padoTa 00y4arommMXxcs.

O0beM yacoB

YpoBeHb
OCBOEHH

1

2

4

BBenenue

OOBexT u3yyeHus 61osorun — xusas npuposa. [IpusHaku xKuBbIX opranu3MoB. MHoroo0Opasue
JKUBBIX OpPraHM3MOB. YPOBHEBas OpraHu3alus >KUBOW INPUPOABI M 3BoaonMsA.  Meroasl
NO3HAaHUA JKUBOW mnpupoabl. OOmme 3akoHOMepHOocTH Ouonoruu. Ilpenmer u3ydeHus
oboOmraromero kypca «buomorusi», menm u 3agaddm  Kypca. V3ydyeHme OCHOBHBIX
3aKOHOMEPHOCTEM BO3HMKHOBEHHMs, DPA3BUTUS M CYILIECTBOBAaHUS JKM3HM Ha 3emile U
COBPEMEHHOM ee opranu3zanuu. Pois Ononornu B OpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOH KapTHMHBI MHMpa U B IpaKTU4ecKoil nesTenbHocTH moei. CoOmroneHue MnpaBuil
MOBEJICHUS B TMPHUPOJE, OEPEIKHOE OTHOIICHHWE K OWOJIOTHYECKUM OOBEKTaM (PacTCHHSIM U
KMBOTHBIM M HX COOOILECTBAM) M UX OXpaHa.

2

PA3JIEJI 1. YYEHHME O KUIETKE

HNHTepakTHBHBINA YPOK
Tema 1.1.
YueHue o KiIeTke

Coaep:xanue yueOHOro MaTepHaJia

1. Xumunyeckas opraHuzanus KieTku. OpraHuueckue U HEOpraHWYEeCKHE BEIIECTBA
KJIETKH U JKUBBIX OPraHU3MOB.

2.Kietkn m wx pazHOOOpa3sue B MHOTOKJIETOYHOM opranmsme. JIuddepenmuposka
kJeTok. Kitierounas Teopust CTpoeHust oprann3MoB. JKW3HEHHBIN UK KIETKH. MuTO3.

3.Ctpoenne u ¢yakiuu xpomocoMm. JIHK — HocuTenb HacleACTBEHHON WH(OpMAIIHH.
Permukarnus JIHK. I'en. ['enernueckuit koa. buocunrtes Oenka (ypok MHTepakTHB B (popme
JIEKIUSI BU3yaJu3aums).

N

[Tpaktuyeckas pabota Ne 1 Knerku pactenuit

[TpakTrueckas padota Ne 2 KiteTku )KUBOTHBIX

[Tpaktryeckas padora Ne 3 Onucanue MUKpOIPENapaToB KJIETOK pacTeHU.

[Ipaktuueckas padora Ne 4 CpaBHEHHE CTPOCHHUS KJIETOK PACTEHUN U KMBOTHBIX 1O TOTOBBIM
MUKpOIpenaparam.
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CamocrosiTe1bHAsA padoTa00y4arOUINXCH:

1. ITogroroBka pedepara no Teme 1o BbIOOpY:

-OpraHvyeckre BEIECTBA PACTUTEIbHOM KJIETKH, J0KA3aTebCTBA MX HAJIM4YUS B PACTEHUHU.
BurtamuHbl, pepMEHTHI 1 TOPMOHBI U UX pOJib B opranu3me. Hapyiienus npu ux HenocTtaTke U
U30BITKE.

- [IpokapuoTHueckue OpraHu3Mbl U UX POJIb B OMOIIEHO3aX.

- [IpakTnueckoe 3HaUEHUE MPOKAPUOTHUECKUX OPIraHU3MOB (Ha MpUMepax KOHKPETHBIX BUJIOB).
- Knnetka sykapuoTudeckux opranu3mMoB. MeMOpaHHBII MPUHLIUT €€ OPTaHU3aIIH.

- CTpyKTypHOE U (DYHKIIMOHAIBHOE Pa3JInuMe PACTUTEIbHON U AKUBOTHON KIIETOK.

- MUTOXOHIPUU KaK HHEPTeTHUECKUE CTAHLIUHU KJIeTOK. CTaguM HSHEepreTM4eckoro oOMeHa B
Pa3IMYHBIX 4aCTAX MUTOXOHIPHH.

- Ctpoenue u GyHKIUU pUOOCOM M UX POJIb B OMOCHHTE3€ OeKa.

- Slapo kak ILEHTp yNpaBICHUS >KU3HEACATEIbHOCTBIO KIIETKM, COXPAaHEHUS U Iepeladd
HACJIEICTBEHHBIX MPU3HAKOB B ITOKOJICHUSX.

- Kiterounast Teopust cTpoeHHst OpraHu3MoB. McTopust 1 COBpEMEHHOE COCTOSIHHUE.

2.M3y4yeHne TeopeTHUecKoro MaTeprasia B COOTBETCTBUU C IUJTAKTUYECKUMU €IMHUIIAMU T10
TeMe «YUeHHUE O KIIETKE

2,3

PA3JIEJI 2. OP

I'AHU3M. PASMHOXEHUE U UHAUBUAYAJBHOE PASBBUTUE OPI'AHU3MOB

Tema 2.1.
Opranusm.
PasmHoxenne u
WHIUBUTyaJIbHOE
pa3BUTHE OPraHU3MOB

Coaep:xanue yueOHOro MaTepHaJia

1. Opranmsm — eauHoe Ienoe. MHorooOpasue opraHu3MoB. Pa3smMHOkeHHE — BaKHEMIee
CBOMCTBO XMBBIX opranu3moB. [lomoBoe u Oecmonoe pazMHOkeHue. Meiio3. O6pa3oBaHue
TIOJIOBBIX KJIETOK M OTUIOJJOTBOPEHHE.

2. WnauBuayalbHOE pa3BUTHE OpraHW3Ma. OMOpPUOHANBHBIN 3Tam OHTOreHe3a. OCHOBHBIE
CTaJIul SMOPUOHAIBHOTO pa3BuTHs. Opeanoeenes. [locmamobpuonanvroe pazgumiue.

[TpakTrueckas padorta Ne 5 Pa3mMHOKeHUE )KUBBIX OPraHU3MOB
ITpakTryeckas pabora Ne 6 Byl pa3MHOKEHUS! )KUBBIX OPraHU3MOB

CamocrosiTeibHas padoTa 00y4YalomMXCs:

1. I/IsyquHe TEOPETUUCCKOTO MaT€pHrajia B COOTBETCTBUU C JUJAKTUICCKUMU CANHULIAMHA
10 TEMC «OpraHmM. Pa3sMHOXkeHUE U HHIWBUAYAJIbHOC PA3BUTUC OPTaHHU3MOB)»

[TpakTnueckast pabota Ne 7 «Pa3BuTue opranuzma»
[Ipaktuyeckas pabora Ne 8 BrlsgBiIeHHE W ONUCaHHWE TPHU3HAKOB CXOJCTBA 3apOJbIIICH

YCJIOBCKA U APYIUX MO3BOHOYHLBIX KaK JOKAa3aTCJIbCTBO UX 3BOJIOINUMOHHOI0 pOACTBA.




PA3JIEJI 3. OCHOBBI TEHETUKH U CEJIEKIIUN

HNHTepakTHBHBINH YPOK
Tema 3.1.
OCHOBBI T€HETUKH U
CEJIEKLINU

Coaep:xanue yueOHOTo MaTepHaJia:

1. 3akoHbI reHeTHKH, ycTaHOBICHHBIC . MeHneneM. MOHOTHOpUIHOE ¥ TUTHOPUTHOE
CKpeluBanre XpoMOCOMHAs TEOPUS HACIEACTBEHHOCTH. B3aumoodeiicmeue 2enos. I'enetuka
nona. Cyennennoe ¢ noiom Haciedosanue. 3HAYUCHUE TCHETUKHU JUIS CEICKIIUU U MEIUIIUHBI.
Hacnencrennbie 00Nie3HN YEIOBEKA, MX MPUYUHBI U TPOPUITAKTHKA (YPOK HHTEPAKTUB B
dbopme nenoBasi urpa).

1. CocraBienune npocTeHmux cxeM MOHOTHOPUIHOTO U TUTHOPUIHOTO CKPEIIUBAHUSI.
2. Pemienue reHeTH4ecKux 3a1a4. AHamu3 GEeHOTUINUYECKONH U3MEHUYNMBOCTH.

[TpakTnueckas padota Ne 9 'eneruka Ju1s HayKu
[Tpaktnyeckas padora Ne 10 IIpodunaxTrka HacieACTBEHHBIX 00Je3HEH

N NN DN

CamocrosiTesibHas padoTa 00yYarOIIUXCSH:

1. IToaroroBka pedepaTta 1 IPE3EHTAIMH 110 BEIOOPY BBITOIHEHHON
srporpammeMicrosoftOfficePowerPointnoreme

- 3aKOHOMEPHOCTH (PEHETHUSCKON ¥ TeHETHUECKON H3MEHIHBOCTH.

- Hacnencrennas undopmaus u nepeaaya ee U3 MoKOJICHUS B TOKOJICHUE.
- lpamMaTudeckue CTpaHUIlbl B UCTOPUH PA3BUTHS TCHETHKH.

- Ycnexu COBpEeMEHHOM IeHEeTHKU B MEIMIIMHE U 3[PaBOOXPAHEHUU.

- LleHTpBI MHOTOOOpA3HsI ¥ TPOUCXOKICHUS KYJIBTYPHBIX PACTCHU.

- HenTpsl MHOTr00Opa3ust ¥ MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.

- 3HaueHue U3y4eHus IPEIKOBbIX (JOPM JUIsl COBPEMEHHOM CENEKIINU.

- UcTopus mpoucxoxXaAeHUs OTIEIbHBIX COPTOB KYJIBTYPHBIX PACTCHUU.

2. W3yueHne TEOPETUIECKOTO MaTepruaia B COOTBETCTBUH C JUIAKTUICCKUMHU €TUHHUIIAMH TI0
TeMe «OCHOBBI TEHETUKH U CEIEKITUN

PA3JIEJI 4. 9BOJIIOIMOHHOE YYEHHME

Tema 4.1.
OBOJIIOLIMOHHOE YYEHHE

Conep:kaHue y4eOHOTro MaTepuaJa:

1. HUctopus pa3BuTHs 3BOMIOUMOHHBIX ujed. 3HaueHue pabor K. Jlunnes, XK.b. Jlamapka B
Pa3BUTHH HBOJIOIMOHHBIX UAEH B OMOJIOTHH.

PA3JIEJI S UCTOPUSA PASBUTHUSA KU3HU HA 3EMJIE

HNHTepakTHBHBINH YPOK
Tema 5.1.
Hcropus passurus
JKHN3HU Ha 3€MJIE

Conep:kaHue y4eOHOTro MaTepuaJa:

1. T'mnore3pl mpoucxoxaeHus Xu3HA. KpaTkas uCTOpUsA pa3BUTHS OPraHUYECKOTO MUpa.
VYcnoxHEHNe KUBBIX OPraHU3MOB Ha 3eMJIE B IIPOLIECCE IBOJIIOLIMH.
2.CoBpeMEHHBIE THIIOTE3bl O TNPOUCXOXKJICHHH dYeloBeka. JKWBBIE OpraHuW3Mbl Ha 3emiie B




MponecCcCcc SBOJIOINH.

[TpakTrueckue padotsl Ne 11

AHanu3 ¥ OlICHKA Pa3JIMYHbIX THIIOTE3 IPOUCXOXKICHUS )KU3HU U YesioBeKa(yPOK HHTEPAKTHB 2 2,3
B opme ejioBasi HIpa).
CamocTtosiTe1bHAsA padoTa 00y4YaOIMXCs:
1. [ToaroToBka pedepara Mo TeMe 1Mo BEIOOPY:
- CoBpeMEeHHBIE MPEACTaBICHUS O 3aPOXKICHUU KU3HU. 2 2
- PaznuuHble TUIIOTE3bI IPOUCX 0K ICHHSL.
- [IpuHIMTIBL ¥ 3aKOHOMEPHOCTHU Pa3BUTHUS )KU3HU Ha 3eMIIe.
- PanHue sTansl pa3BuTHs KU3HU Ha 3eMile.
2. VI3y4eHne TeopeTHIeCKOT0 MaTepralia B COOTBETCTBHUH C TUIAKTHYECKIMH €MHUIAMH T10 6 2,3
Tteme «VcTopusi pa3BUTHUS JKU3HU Ha 3eMJIe»
PA3JEJI 6 OCHOBbBI OKOJIOTUHA
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia:

OCHOBBI 3K0JIOTUH 1. Okonorust — Hayka O B3aMMOOTHOLICHMSX OPraHU3MOB MEXIy CcOO0OM U OKpyXkarouieu
cpenoi. Okosorndyeckue (pakTopbl, MX 3HAYEHHWE B JKU3HU OPraHU3MOB. ODKOJOTHYECKUE 2
cucTeMbl. BUOBast ¥ MpOCTpaHCTBEHHAs! CTPYKTypa 3KocucTeM. [IumieBbie cBsi3u, KpyrOBOPOT
BEIIECTB M IMpEBpAllleHUEe SHEPrMM B HKOCHUCTEMax. MeXBHJIOBbIE B3aHMMOOTHOLICHHUS B
IKOCUCTEME: KOHKYPEHIINS, CAMOHO3, XUIITHUIECTBO, TAPA3UTH3M. 2
2. buocdepa — rinobanpHas sxocuctema. Yuenue B.J. Bepnaackoro o 6uocdepe. Ponib sxuBbIx 2
opranu3MoB B Ouocgepe. buomacca. Tect o reme «buochepar
3. KpyroBopoT BakHeHmIux OMOTEHHBIX 3JIEMEHTOB (Ha MpHUMeEpe yriepoja, a3ora M Jp.) B 2
6uocgepe. U3menenus B 6uochepe.
4. ITocnencTBus AesiTeIbHOCTH YeJIOBEKA B OKPYIKaIOLIeH cpejie. 2
[TpakTrueckas padota Ne 12 Dkonorudeckas cucremMa. 2
[Tpaktuyeckas padora Ne 13 Ponb xHUBBIX OpraHu3MoB B OHocgepe. 2
[Ipaktuueckas pabora Ne 14 Bo3znelicTBre mporU3BOACTBEHHON JEATEIHLHOCTH B 00JaCTH CBOEH 2
Oyayie npodeccuu Ha OKPY’KaIOIIYIO Cpeay.
CamocTtosiTeibHAs padoTa 00yuyalomMXxcs:
1. TloaroroBka pedepara Mo Teme Mo BEIOOPY:
-Ponb mpaBUTENHCTBEHHBIX W OOMIECTBEHHBIX AKOJOTHUECKUX OpPTraHW3allui B COBPEMEHHBIX
pPa3BUTHIX CTpaHax. 4 2

- PanuonanpHO€ UCHONB30BaHUME U OXpaHa (KOHKPETHBIX) HEBO300HOBUMBIX MPUPOIHBIX
PECYPCOB.




- PamumonanbHOe wHCHONB30BaHME M OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX TMPUPOIHBIX
pecypcoB.

- OnacHocTh T100anbHBIX HapymeHuid B Ouochepe. O30HOBBIE «IBIPBI», KUCIOTHBIE JOXKIH,
CMOTI'M U MX IPEAO0TBpaLICHUE.

- DKOJIOTMUYECKHE KpU3UCBI M 3Kojorudeckue karactpodsl. [IpenorBpamienne ux
BO3HUKHOBEHUSI.

2. H3yudeHuwe TEOPETUYECKOrO MaTeprana B COOTBETCTBHH C TUAAKTUYECKUMHU €IMHHUIIAMHU IO 6 2,3
TeMe «OCHOBBI SKOJIOTHI
PA3JIEJI 7. BUOHUKA
Tema 7.1. Coaep:xanue yueOHOro MaTepHaJia:
buonuka
L. broHuKa Kak 0JTHO M3 HaNpaBJICHUH OMOJIOTHN U KHOCPHETHUKH, pacCMaTPHUBAIOIICE 4 2
bcobeHHOCTH MOP()ODHU3HOTOTHIESCKON OPTaHU3AIMH KUBBIX OPIaHU3MOB U MX HUCIOJIb30BaHUE
7151 CO3/IaHUsI COBEPIICHHBIX TEXHUUYECKUX CHCTEM M YCTPONCTB MO aHAJIIOTUH C )KUBBIMU
CHCTEMaMH.
[TpakTrueckas padora Ne 15 YcroiiunBoe pa3BUTHE MIPUPOJIBI M OOIIECTBA 2 3
Hroro 118

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIUe 0003HaYeHUS:

1. — o3HaKoOMUTENbHBIHN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE JIEITEIFHOCTH 10 00pa3Ily, HHCTPYKIIMH WIH O] PyKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JAEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3aj1ay)
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5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
Pe3ynbTaThl OCBOEHUS IHUCHUIUIMHBI JOCTUTAKOTCA 3a CYET HMCIOJIB30BaHUSA B IPOLIECCE
O0Oy4YeHHUs]  COBPEMEHHBIX  HMHCTPYMEHTAJIBHBIX  CPEACTB: JIGKIIMM C  TIPUMCHEHUEM
MYJIbTUMEIUNHHBIX TEXHOJIOTUH.
[Ipu mpoBenacHWM 3aHATUH WCIOJB3YIOTCS aKTUBHBIE M HMHTEpPaKTHBHBIC (opmbl. B
Ta0bNuIe TNPUBEICHIIEPEYEHb O0pa30BaTEIbHBIX TEXHOJOTUA W METOJIOB, MCMOJb3yEMbIX B
JTaHHOH ITUCUMILINHE.

11 3aHATUSA
Jlexuus IIpakTrueckoe 3aHsaTHe
Metomabl/hopmbl
Tema 3.1. Tema 5.1.
Jlenosas urpa OCHOBBI T€HETUKU U Wcropus pa3BUTHS KU3HU HA
CEJIEKIUHI 3emiie
Tema 1.1.
Jlekuus - BU3yanuzanus YueHnue o KieTke

6. TpeOoBaHUsI K MUHMMAJIBHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHn 10

3aHATHS 1O y4eOHOW IUCLMILIMHE MPOBOAMUTCS B y4eOHOM KaOWHETe eCTeCTBEHHO-
HAay4YHBIX AOWCIUILIVH.

Ocnamenue: CrenuanusupoBaHHas MeOellb M TEXHHYECKHE CpeAcTBa O0ydeHus,
CIIy)Kalllue JJis MpecTaBiIeHus] yueOHON nHpopMauu O0NbIIoi ayauTopuu: yueOHas MeOerb,
JI0CKa, MYJIbTUMEINA-TIPOEKTOP, MPOEKIIMOHHBIH sKpaH, [TK

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHne JUCIUIIIMHBI

OcHOBHbIE HCTOYHHKH:

1. Buomnorus : y4eOHHK U TIPAKTHKYM ISl CPEIHETO MPOPECCHOHATLHOTO 00pa3oBaHus /
B. H. fpsirun [u ap.] ; nox penakuueit B. H. Speiruna. — 2-e uza. — Mockasa :
MznarensctBo HOpaiit, 2019. — 378 ¢. — (Ilpodeccuonansuoe obpa3zoBanue). —
ISBN 978-5-534-09603-3. — Tekcr : anekrponHslit / OBC HOpaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/433339

2. BepxomenneBa, 0. TI. Bbuomorust : y4eOHoe mocobme mis CIIO / 1O. IL
Bepxomennea. — Caparos : IIpodoOpazoBanne, 2020. — 146 c¢. — ISBN 978-5-
4488-0651-3. — TekcT : 3NeKTpOHHBIN // DneKTpoHHO-OubaMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/91854.html

JlonoJiHUTeIbHbIE HCTOYHUKH:

1. OOyxos, JI. K. Buomorus: xieTku W TKaHH : ydeOHOe MocoOue s CpeaHero
npodeccronanbHoro odpasosanus / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e u3z.,

nepepab. u gon. — MockBa : M3parensctBo HOpaiir, 2019. — 358 c¢. —
(ITpodeccronanpHoe oOpaszoBanue). — ISBN 978-5-534-07499-4. — Tekcr
anekTponusii  //  OBC  IOpaiit [caiit]. — URL: https://www.biblio-

online.ru/bcode/441999

2. Epemuenko, O. 3. buosorus: yuenue o 6uocdepe : yueOHOE MOCOOHe IS CPETHETO
npodeccnonamsHoro oopazosanus / O. 3. Epemuenko. — 3-e u3z., mepepad. U JIoI.
— MockBa : WzpmarensctBo IOpaiit, 2019. — 236 c¢. — (IIpodeccuonanbuoe
obpazoBanmne). — ISBN 978-5-534-10183-6. — Tekcr : anexkrponusiii // ObC IOpaiit
[caitT]. — URL: https://www.biblio-online.ru/bcode/429497

3. buonorms: ¢06. yueb.- Merox. MarepuanoB s cnenuansHocTed:  09.02.03
«IIporpammupoBanre B KoMIbIOTEpHbIX cucreMax», 09.02.01 «KommnbroTepHbie



https://www.biblio-online.ru/bcode/433339
http://www.iprbookshop.ru/91854.html
https://www.biblio-online.ru/bcode/441999
https://www.biblio-online.ru/bcode/441999
https://www.biblio-online.ru/bcode/429497
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CUCTEMBI 1 KOMIUIEKCHI», 27.02.06 «KOHTpob pabOThl U3MEPUTEITBHBIX MPHUOOPOBY,
13.02.11 «Texnuyeckas OdKCIUTyaTalusi W OOCIYy)KMBAaHHE DJIEKTPUYECKOTO H
AJIEKTPOMEXaHHYECKOro 00opymoBanus (1Mo orpacisam)y, 18.02.01 ;Ananurrdeckuit
KOHTPOJIb KayecTBa XMMHYECKUX coenuHeHuit», 21.02.13 «'eonoruyeckas cheMka,
MOUCKM M pa3Bellka MECTOPOXICHHUM TMOJE3HBIX HcKomaeMbix», 29.02.04
«KoHcTpynpoBanue, MOJEIMPOBAHUE M TEXHOJOTWs LIBEHHBIX u3nenuit», 10.02.04
«O06ecneuenre HHGOOPMALIMOHHONW 0€30MaCHOCTH TEIEKOMMYHUKAIIMOHHBIX CHCTEM»
/ AMI'Y, ®CIIO; cocr. I1. E. Ceiconaruna. — bnarosemenck: U3n-so Amyp.roc. yH-
Ta, 2018.- 28 C. Pexum JIOCTyTa:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/10062.pdf

IIporpammHoe obecnieueHue

OnepanonHas cucTeMa MS Windows XP SP3 -
DreamSparkPremiumElectronicSoftwareDelivery (3 years) Renewal mo moroBopy - Cy06mim-
neH3uoHHbId qoroop Ne Tr000074357/KHB 17 ot 01 mapta 2016 rona,

GoogleChrome - becruiatHoe pacmpocTpaHeHue 1o JuieH3un googlechromium
http://code.google.com/intl/ru/chromium/terms.html Ha YCIOBUSX
https://www.google.com/chrome/browser/privacy/eula_text.html,

MozillaFirefox - bBecmmatHoe pacnpocrpanenne 1o JjmneHsun  MPL - 2.0

https://www.mozilla.org/en-US/MPL/,
LibreOffice  -Oecruiatnoe  pacmpoctpanenue mo  Jjuiersun  GNU  LGPL
https://ru.libreoffice.org/about-us/license/,

WinDjView - OecruiatHoe  pacmpoctpanenue mo  gmieHsun  GNU  GPL
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm,
VLC - OecruiatHoe — pacmpoctpaHeHue 1no  gunensun  GNU  LGPL-2.1+

http://www.videolan.org/press/lgpl-libvic.html,

7-Zip - OecrutatHoe pacmpoctpaHenue mo Juiensun GNU LGPL  http://www.7-
zip.org/license.txt,

GIMP - OGecmmatHoe  pacnpoctpaHenune — no  guunensun  GNU  GPL
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm,

Notepad++ - GecruiatHoe pacmpoctpanenue 1o nuneHsud GNU GPL https:/notepad-
plus-plus.org/news/notepad-6.1.1-gpl-enhancement.html 8.
KoHTpo/1b ¥ O1lleHKA pe3yJIbTATOB OCBOCHHUS AUCHUIINHBI.

KoHTpons u OIleHKa pe3ynbTaToB OCBOCHHS YYEOHOW IMCHIUIUIMHBI OCYIIECTBISETCS
npernojiaBaTeseM B Mpoliecce MPOBEACHUS JIEKIUN, MPAKTHUECKUX padoT, a TaKKe BBITOJTHEHUS
00yJaromyUMHUCS HHIUBHUIYaTbHBIX 33 JaHHH.

(I)OpMLI N METOAbI KOHTPOJIA U

PesynbTaTsl 00yyeHus
OLICHKH Pe3y/JIbTATOB 00y4eHus!

OCBOEHHbIE YMEHUSA

- OBJIQJICHUE YMEHUSMH W HaBBIKAMH Pa3TUIHBIX
BHUJIOB TIO3HABATEIBHON JEATEIBLHOCTH JUISI W3y4YeHUs
Pa3HBIX CTOPOH OKPYKAIOIIETO ECTECTBEHHOT'O MUPA;

- yMEHHE OmpenensTb IeMu W 3aJadyu
NesTeTLHOCTH, BBIOMPATh CPEACTBA JJISI X JOCTHIKCHHS
Ha MIPaKTHUKE;

- YMEHHUE HCIOJb30BaTh PA3JIMYHbIE MCTOUYHUKHU
JUTSE TIOJTy4EHUS €CTeCTBEHHOHAYYHOW HH(OpMAINH U
OIICHUBAaTh €€  JOCTOBEPHOCTb  JUIsl  JOCTHUXKEHUS
IIOCTaBJICHHBIX IIeJIeH U 3a1a4 pedepar

VYcTHBI ompoc.
npakTuyeckas padora,

YCBOCHHbIE 3HAHUS YcTHBII onpoc.
- IIPpUMCHCHUC OCHOBHBIX METOOOB IIO3HAHUA IIpaKTUYCCKas pa60Ta,



http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/10062.pdf
https://www.google.com/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/
https://ru.libreoffice.org/about-us/license/
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm
http://www.videolan.org/press/lgpl-libvlc.html
http://www.7-zip.org/license.txt
http://www.7-zip.org/license.txt
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm
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(HaOMOIeHNS, HAYYHOTO SKCHEPUMEHTA) JUIsl H3Y4eHUS
Pa3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA,
C KOTOPbIMHM BO3HUKAET HEOOXOJUMOCTb CTaJIKMBATHCS B
npodeccuonansHO chepe;

— c(hOpMUPOBAHHOCTH IpeJICTaBICHUN 0
HAayyHOM METOJE II03HAaHUs MPUPOJBl M CPEACTBaX
U3y4eHHsl ~Merammpa, MaKpoOMHpa M  MHUKPOMHPA;
BJIaJICHHE TPUEMaMH €CTECTBEHHOHAYUHBIX HAOJIIOICHHH,
OMNBITOB, WCCIICIOBAaHUM M OLIEHKU JIOCTOBEPHOCTH
HOJIYYEHHBIX Pe3yJbTaToOB

pedepar,

HpOMe)KyTO‘lHaﬂ aTrrecranusda

Au(ppepeHIMPOBAHHBIN 3a4yeT

VYuebnas nucuumnaa bJ[.09. buonorus unraercs B 1, 2 cemectpax. MTorooii oneHkon
no yue6Hoii qucrumiune b/1.09. buonorus cuutaTh oleHKy 3a 2-0if ceMecTp.
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IIpumepnsvie sonpocwl k OughgepeHyuposantomy 3avemy:

RBoOoo~NOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

1 cemectp
Kpurepuu xku3HHU. YPOBHU OpraHU3allvy )KUBOU MaTEPUH.
XHUMHUYECKUH COCTAB KJIETKU: HEOPTaHUYECKHUE BEIIECTBA, 3HAUYCHUE U CTPOCHUE.
Opranuueckue BeHiecTBa KJIETKH: YIJIEBOJIbI U JIUIIHIBI.
benku: cocras, cTpoeHUE MOJIEKYJI, 3HAUCHUE.
HyxienHoBbIE KUCTTOTHI: BUJIBI, CTPOEHUE, 3HAUYCHUE.
[TpokapuoTuueckas KJIeTKa: CTpoeHHe U (QYHKIIMOHUPOBAHHE.
PackpsbiTh nousATHE OaKTEpUN.
PackpbITh MOHSATHE BUPYCHI.
OpraHou/ibl 3yKapuOTHYECKON KIIETKH.
[{uTonnazmaruyeckas MeMOpaHa: CTpoeHHe, MeMOpPaHHBIN TPAHCIIOPT BEIIECTB.
HacnencrBenHslii anmapar KIETKU: AP0, HA00p XPOMOCOM.
DHepreTudyeckuii 0OMeH B KIIETKE.
[Tnactryeckuii oOMeH Ha MpUMepe OMOCHHTE3a OCITKOB.
JKu3HEeHHBIN UK KIETKU. MUTO3.
O6pa3zoBanue ramet. Meiios.
DOMOpHOHATBHOE PA3BUTHE KUBOTHBIX.
[TocTamMOprOHaIbHOE pa3BUTHE.
['eneTtnka kak Hayka. MeTO/Ibl U3y4€HHUs HACIECTBEHHOCTH.
OcCHOBHBIE 3aKOHOMEPHOCTH HACJICIOBAHUS U TTOHSATHUS TEHETUKH.
IlepBslii 1 BTOpOU 3akoHbI [.MeHnnens.
I'enetnueckue 3axkoHE!I I'. Mennens.
CuenuieHHOe HacJIe10BaHKe
HacnenoBanue npu3HakoB, CUEIUIEHHBIX C ITOJIOM.
B3aumoneicTeue reHos.
Buast usmenunBoctr. Moaudukaum.
HacnexncrBenHas n3MeHYMBOCTh. MyTanuu.
Cenexkuus kak Hayka. OgomamHuBanue. MeTo/bl CENEKIINY.
3aK0H TOMOJIOTHYECKUX psi10B. COBpEMEHHbIE JOCTUKEHUSI CENEKIINH.
Teopust 3BOIOIUY KUBOTO Ha 3eMIIE.
OpomtonmonHas teopus Y.JlapBuHa.
EctectBeHHbIIT 0TOOP: GOPMBI U MEXAHU3MBI.
[TprcrocoO0IeHHOCTh M €€ OTHOCUTENBHBIN XapakTep.
Kpurepuu u cTpykrypa Buaa.
[Tomymsiust Kak eAMHHIIA YBOJIIOIMU: Ipeiid) TeHOB, MOMYISIIIHOHHBIE BOTHEI.
['maBHBIE HanpaBiIeHUS SBOJTOIUMU. MaKpo- U MUKPO-3BOIIOLMS
DBOJIIOLMS PACTUTENILHOIO MUpa Ha 3eMJie.
DBOJIIOLMS KUBOTHOTO MUpPa Ha 3emUie.
Teopust MPOUCXOKIACHUS KU3HU.
[IpoucxoxaeHue yeaoBeka.
buocdepa: coctas u crpoeHue.

2 cemecTp
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Kputepun xu3Hu. YpOBHU OpraHU3ALMU KUBOW MATEPHH.
XUMUYECKU COCTaB KJIETKU: HEOPTAHUYECKHUE BEILECTBA, 3HAUCHUE U CTPOCHUE.
Oprannyeckue BEeIeCTBA KJIETKU: YIVIEBOIbI U JIUIIHIBI.

benku: cocras, cTpoeHUE MOJIEKYJI, 3HAUEHUE.

HyxknenHoBbIe KUCIOTHI: BUJIbI, CTPOCHUE, 3HAYECHUE.
[TpokapuoTnueckas KIeTKa: CTpOeHHE U (PYHKIIMOHUPOBAHUE.
PackppITh moHsATHE OaKTEPHH.

PackpbITh MOHSATHE BUPYCHI.

OpraHou/ibl 3yKapuOTUYECKON KIETKH.

[{uTomnazmarudeckas MeMOpaHa: CTpOeHUE, MEMOPaHHBIN TPAHCIIOPT BEIIECTB.
HacnencTBeHHbIl anmapat KJIETKU: AP0, HAOOP XPOMOCOM.
DHepreTUyecKrii 0OMeH B KIIETKE.

[TnacTuyeckuii 0OMEH Ha MpUMepe OMOCHHTE3a OCIIKOB.

JKM3HEHHBIN UK KIETKH. MUTO3.

O6pazoBanue ramer. Meiios.

OMOpHOHAITBHOE PA3BUTHE KUBOTHBIX.

[TocToMOpHOHAIBEHOE pa3BUTHE.

I'eneTnka kak Hayka. MeTOIbl U3y4EHHUsI HACIEICTBEHHOCTH.
OCHOBHBIE 3aKOHOMEPHOCTH HACJIEJOBAHUS U MMOHATUSA T€HETUKH.
IlepBbIit 1 BTOpO# 3akoHbI I'.Menuens.

I'eneTnueckue 3axkoHbI . Mennens.

CuenieHHoe HaclleJOBaHHUE

HacnenoBanue npu3HakoB, CUEIJIEHHBIX € MTOJIOM.

BzaumopeiicTBre reHoB.

Bunsr usmenunBoct. Monudukarum.

HacnencrBennas usmeHunBocth. Mytamumu.

Ceneknus kak Hayka. OgoManiHuBaHue. MeTOo bl CENEKINH.

3aK0H TOMOJIOTHYECKUX PpsiioB. COBpEMEHHbIE JOCTHKEHUSI CENIEKITHH.
Teopus 3BOTIOLMH KUBOTO HA 3eMIIE.

OBomonnonHas teopus Y. lapsuna.

EctectBeHHbII1 0TOOP: GOPMBI U MEXAHU3MBI.

[Tpucnoco0IeHHOCTh B €€ OTHOCUTENIBHBINA XapaKTep.

Kpurepuu u ctpykrypa Buja.

[Tonynsauust Kak eIMHUIIA SBOTIONUU: JIpeii() TEHOB, MOMYJISIIHOHHBIC BOTHBI.
['1aBHBIE HanpaBiIEHUs SBOMIOUUUA. MaKpo- 1 MUKPO-3BOJIOLIMS
DBOJIIOLIMS PACTUTEIBLHOIO MUpPa Ha 3emUie.

DBOJIIOLMS )KUBOTHOTO MHUpa Ha 3eMIIe.

Teopust MPOUCXOKICHUS KUZHH.

IIpoucxoxaeHue yenoBeka.

buocdepa: cocras u ctpoeHue.

CocrtaB u pyHKIIMOHUPOBaHUE OUOTEOIIeH030B. [TuIeBbIe 1IenH U CeTH.
N3menenune 6uocgepsl N0 AelCTBUEM YETIOBEUECKON AESITETbHOCTH.



