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MeTtoauueckue yKa3aHust 1l BBITOJHEHUS MPAKTUYECKUX padOT SBISIOTCS
94aCcThI0 OCHOBHOM MpodecCuoHaIbHON 00pa3zoBarensHO# mporpamMmbl [ BITOY
«boNbLIEr Ty UK TOCYJAPCTBEHHBIM TEXHUKYM» 0 CIEUHUATBLHOCTH
35.02.06 TexHoJ0OrHUsa NPOU3BOACTBA U MEPEPAOOTKHU CENBCKOXO3SMCTBEHHOM
npoaykiuu CIIO B cootrBetctBuu ¢ TpedoBanusimu GI'OC CIIO.

MeTtonnueckue ykazaHus MO BBIMOJHEHUIO MPAKTUYECKUX PAOOT aipeCOBaHBI
CTyJEHTaM OYHOH (OPMbI OOYUCHHS.

MeTtoauueckue yKa3aHus BKJIIOUAOT B ce0sl 11eJ1b, 3a7a4u, 00ECIIeUeHHOCTh
3aHATUA, KPATKUE TEOPETUUYECKUE U YIeOHO-METOANUECKIE MaTepHabl IO TEME,
BONPOCHI [T 3aKPEIJICHHS TEOPETUIECKOTO MaTepHraa, 3aaHus Il IPaKTUIECKON
paboThI CTYJIEHTOB U UHCTPYKIUIO IO €€ BBINOJIHEHHUIO, METOIUKY aHAJIN3a

MOJIyYEHHBIX PE3yJIbTaTOB, NOPAIOK U 00pazel 0(hOpMIIEHHS MPAKTHYECKOU PaOOTHI.

PazpaboTunku:
CaparoBckas Enena Hukonaesna — npenonasarenb ['BIIOY «bonpmiermymunkuii

rOCyapCTBEHHBIA TEXHUKYM»

Opranuzaius — pa3pabOTUHK:

I'BIIOY «bonbIIerayUIKIi rOCYy1apCTBEHHBIN TEXHUKYM)



Conepxanue

Crp.
[IpakTueckoe 3anstue Nel o Teme 6
«MccnenoBanne 3aBUCUMOCTH CHJIBI TPSHHUS OT Beca Tejax»
[TpakTrueckoe 3anstre Ne 2 1Mo Teme 8
«bpOYHOBCKOE JBHIKCHUEY
I[MpakTrueckoe 3ansTre N3 10 TemMe 9
«COopKa 3IEKTPUUECKON 1IENU U U3MEPEHUE CUJIBI TOKA U
HAIPSDKEHHSI Ha €€ Pa3IMYHBIX y4acTKaX»
[Mpaktrueckoe 3ansatue Ned 1mo teme 10
«M3ydenue KoaeOaHnit MATEMAaTHUYECKOTO MasITHHKA
[Mpaktrueckoe 3ansaTrue Ne5 1mo teme 13
«M3ydenue uatephepeHIiy 1 TUOPAKIIUA CBETa»
[Mpaktrueckoe 3ansaTue Ne6 mo Teme 15

«Pemenue QJICMCHTAPHBIX TCHECTUYCCKUX 3a1a9»




BBenenue
VYyebnas nucuumivia « EcTecTBO3HAHKE» OTHOCUTCS K YUCITY 0a30BbIX
o01reo0pazoBaTeNbHbIX JUCHUILUIMH NpU OCBOECHUH crneranbHocter CI1O
TEXHUYECKOTO MPOodUIIs U U3ydaeTcsl Ha IEPBOM Kypce. IT0 00yCIIOBIEHO
BEIYLIEH POJIbIO ECTECTBEHHBIX HAYK B MO3HAHUU MIPUPOJIBI, PA3BUTUU TEXHUKH U
TE€XHOJIOTUH, YIIYYIIEHNs Ka4eCTBA )KU3HU. B CBOIO 04Yepenb, 3HAKOMCTBO C
€CTECTBEHHOHAYYHBIM METOJIOM MO3HAHUS CIIOCOOCTBYET PA3BUTUIO KPUTUUYECKOTO
MBIIUICHUS, (POPMUPOBAHUIO KYIBTYPbl TUCKYCCUU U OTBETCTBEHHOM
apryMEHTAITUU — Ka4e€CTB, HEOOXOUMBIX KOKIOMY YJICHY COBPEMEHHOTO
oO11ecTBa.
eabro n3ydyeHus IUCUUIUINHBI « ECTECTBO3HAHUE) SBJISETCS OCBOCHUE 3HAHUM
O COBPEMEHHOM €CTECTBEHHOHAYYHOW KaPTUHE MUPA U METOAAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C Han0oJiee BAXKHBIMU UJESIMU U JOCTUKEHUSIMU
€CTECTBO3HAHMUSI, OKA3aBIIMMH OIPEAEIISIONICE BIIUSIHUE HA PA3BUTUE TEXHUKHU U
TEXHOJIOTUH U OBJIAJICHUE YMEHUAMU IMPUMEHSTH ITOJyYEHHBIC 3HAHUS IS
OOBSCHEHUS SIBICHUI OKPY>KAIOIIEro MUpa, BOCIPUATUS. UHPOPMALIUU
€CTECTBEHHOHAYYHOTO U CHEIUATBHOTO (MPOoGeCCHOHANIBHO 3HAYUMOTO)
cozepkanusi, noiryaaemoit u3 CMMU, pecypcoB HTepHETa, ClIEIMAIBHON U
HaYyYHO-IIOIYJISIPHOU JINTEPATYPhl; pA3BUTHUE UHTEIUIEKTYAJIBHBIX, TBOPUYECKUX
CIIOCOOHOCTEN M KPUTUUYECKOTO MBIILJICHUSI B X0J1€ MPOBECHUS MPOCTEUIIINX
MCCIICIOBAHUM, aHATIM3a SIBJICHUI, BOCIIPUATHUS 1 UHTEPIPETALINU
€CTECTBEHHOHAYYHO! MH(POPMALIHMH.
JIns mocTrKeHUs 3 TUX 1ENEN B Kypce MPEIyCMOTPEHO BBITTOJTHEHUE
MPaKTUYECKUX U JIaADOPATOPHBIX padoT.

[{enb BBIMOSHAEMBIX TPAKTUYECKUX 3aHSATUN - U3yUeHHE (PU3UUECKUX SIBJICHUIN
Y 3aKOHOB, 03HAaKOMJICHHE C METOIaMH U3MEpPEeHUs (PU3NUECKUX BEIMYUH. AHATN3
HKCIIEPUMEHTAILHBIX JAHHBIX, XapaKTePU3YIOIINX 3HAUCHUE (PU3UIECKUX
BEJTUYMH, MPUBOUT K YCTAHOBIICHUIO WM MTPOBEPKE PU3HMUECKUX 3aKOHOB U
COOTHOILIEHHH.
B pe3ynprare caMOCTOSITETBHOTO BBITIOJHEHUS MPAKTUYECKUX 3aHATUN CTYJICHT
JIOJKEH HAYUYUTHCS:

e HCIIOJBH30BATh MPUOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUICCKOMN
JIESITETbHOCTH Y TTOBCETHEBHOM YKM3HU 1Sl OLICHKHU BJIMSIHUS HA OpraHu3M
YEJI0BEKa JIEKTPOMArHUTHBIX BOJIH M PAIMOAKTUBHBIX U3TyYCHUMN; IS
OLICHKH BO3MOXHOCTH SHEPTOCOEPEKEHUS B OBITY;

e paboTaTh C €CTECTBEHHOHAYYHOUM MH(pOpMaIIUEH, coiepKaliencs B
coobmenusix CMU, MnTepHeT-pecypcax, HAyqYHO-TIOMYJISPHOM JIUTepaType:
BJIaJIETh METOJIAMU MOUCKA, BBIICJISTH CMBICIIOBYIO OCHOBY M OIIEHUBATh
JIOCTOBEPHOCTH MH(GOPMAIIHH.

Opranusanys 1 NOPsiIOK NPOBeICHUA NPAKTHYECKHUX padoT
[Ipy MOATOTOBKE K MPAKTUYECKUM 3aHATUAM CTYIAEHTHI JOJDKHBI TOBTOPUTH 11O
3aJIaHUIO MpEenoAaBaTesi HEOOXOIMMBIN TEOPETUUECKUN MaTepUall, BHIITOJIHHUTD
CaMOCTOSITENILHOE JOMAIIHEE 3aJaHUE 10 JaHHOU TeME, IPUHECTH Ha



NPAaKTHUECKOE 3aHATHE paboyre TeTpaau C JISKIUSIMH, MaTepUabl
CaMOCTOSITENIbHOM JOMAIlIHEN paOoThI.

J11s BBIOJTHEHUS TPAKTUYECKUX 3aHIATUH CTYEHTaM BBIJAIOTCS METOJUUECKHE
yKa3aHus, a 175 0pOpMIIEHUS OTYETA — Y CTYJEHTOB JOJIKHBI OBITh OT/AEJIbHAS
teTpaab. OpopmieHne 3anuceil B TETPaAU MPOU3BOIUTCS B COOTBETCTBUHU C
TpeOoBanus. TpeOoBaHus kK opopMIiIeHHIO ITpUBEACHBI HIKE. Kaxxaas padora
oopmisieTcs: ¢ HOBOH cTpaHullbl. TeTpaau xpansarcs y npenojanatess. CTyIeHThI
JIOJKHBI 0053aT€TbHO OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U CAENATh BBIBO/L
MIOCJIe BBITIOJIHEHHUS 1a00paTOPHOM pabOTHI.

[Tpu OTCYTCTBUU CTYACHTOB B TEXHUKYME BO BpeMs ITPOBEACHUS MPAKTHUECKUX
3aHSTHI, OHU JOJOKHBI BBIIIOJIHUTH JAHHYIO pabOTy B HE Y4EOHOE BpeMH.

[To xaxaoi npakTUYeCKOr paboTe CTyIE€HTaM BBICTaBIIsI€TCA OLleHKA. Pe3ynpTaT
BBITIOJTHEHUS MPAKTUYECKON pabOThl 0TOOpakaeTcsi B yueOHOM KypHaJIe.

Kpurtepun oneHku u ¢popMbI KOHTPOJISL.
OreHka «5» CTaBUTCS B TOM CJydae, €CiM yJaluics:
1. BemoaHui paboTy B HOJHOM 00beMe ¢ COOJII0IEHNEM HEOOXOAUMOMN
IIOCJIEIOBATEIBHOCTH ITPOBEACHUS OIBITOB U U3MEPEHUM.
2. CaMOCTOATENBHO U PAaLlMOHAJIBHO BBIOPAJ U MOATOTOBUII JIJIS OIBITA
Heo0XxoauMoe 000pyI0BaHUE, BCE ONBITHI IPOBEII B YCIOBUAX U PEKUMAX,
00€eCIeynBaOIINX MOJyYeHHE PE3YyIbTAaTOB U BBIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO.
3. B npencraBieHHOM OTYETE MPAaBUIIBHO U aKKYPATHO BBIIOJIHUII BCE 3aIUCH,
TaOJHILIbl, PUCYHKH, YEPTEKHU, TPa(PUKHU, BEIUUCIECHUS U CAENIA BHIBOJBI.
4. TIpaBWIIBHO BBINIOJHUI BBIUYKCIEHUE OTPEIIHOCTEN, €CIIH OHU ObLITN
PEeLyCMOTPEHBI PAOOTOM.
5. Cobnronan TpeboBaHus 6€30MACHOCTU TPYa.

OreHka «4» CTaBUTCS B TOM CIIydae, €CJIM BBITIOJIHEHBI TPEOOBAHUS K OIICHKE «5»,
HO:

1. OnbIT MPOBOUIICS B YCIOBHUAX, HE 00€CIICUMBAIOIIUX JIOCTATOYHON TOUHOCTH
U3MEpPECHUM.

2. beino momyiieHo Ba-Tpu HEAOUYETa, WM HE OoJiee 0THOM HerpyOoi ommOKy u
OJHOI'0 HEJI0UETa.

OreHka «3» CTaBUTCS, €CIU paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BheM
BBITIOJITHCHHON YaCTH TaKOB, YTO IMO3BOJISCT MOJYYUTh PABUIBHBIC PE3YJIBTATHl U
BBIBOJIBI, MUTH €CJTH B XO/I€ TIPOBEICHUSI OTTBITA M U3MEPCHUI ObUTH JTOTTYIIECHBI
CJICAYIOIINE OIIHOKU:

1. OIBIT IPOBOAWIICS B HEPAITMOHAIBHBIX YCIOBHUSAX, UTO TIPUBEIIO K MOTYICHHUIO
PE3YNBTATOB € OOJIBIIEH TOTPEITHOCTHIO.

2. Wnu B oTdeTe OBUTH AOMYIICHBI B 00IIIEH CJI0KHOCTH He 00Jiee IBYX OIMMOOK (B
3aMKCH €IMHUIl U3MEPEHMSI, B BRIUUCIIEHUAX, rpadKax, TaOIMIax, cCXxemax,
aHaNM3e MOTPENTHOCTEN U T.J.), HE MPUHIIAIIAAIILHOTO JJI 3TON pabOoThI
XapakTepa, HO TOBJIUSBIINX HA PE3YJIbTAT BBHITTOJTHCHHSI.



3. inu paGoTa BBINOJIHEHA HE MTOJHOCTHIO, OJHAKO 00bEM BBIMIOJIHEHHOMN YacTH
TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIbHBIC PE3YJILTATHI U BBIBOJIBI IO
OCHOBHBIM, TPUHITUITHAIBHO BaKHBIM 3a/1a4aM paOOThl.

OneHka «2» CTaBUTCS B TOM CJIy4ae, €Cliu:

1. PaGoTa BBINOJHEHA HE MMOJHOCTHIO, 1 00BEM BBIMTOJHEHHON YacTH paboThI HE
MO3BOJISIET C/IeNIaTh MTPaBUIILHBIX BHIBOJIOB.

2. nu ombIThI, U3MEPEHUS, BEIYUCIICHU S, HAOIIOICHIS TIPOU3BOIUIIUCH HE
MIPaBUIIHHO.

3. inu B x011€ paboThI ¥ B OTYETE OOHAPYKHUIIUCH B COBOKYITHOCTH BCE
HEJI0OCTaTKH, OTMEUEHHBIC B TPEOOBAHUAX K OIICHKE «3%.

IIpakTnueckoe 3ansaTue Nel
HcciienoBanue 3aBUCHMOCTH CHJIbI TPEHHS CKOJIbKEHHUS OT Beca TeJsia

Hean pa6oThl: 1. BBISICHUTH, 3aBUCUT JIM CHJIa TPEHUSI CKOIBKEHHS OT CHJIbI
HOPMAJILHOTO JIaBJICHUS, €CJIA 3aBUCHUT, TO KaK.
2. Onpenenutb K03()PUITUEHT TPEHUS IepeBa MO JIEPEBY.
IIpubGopsl U MaTepuaIbI: TUHAMOMETD, IEPEBIHHBIN OPYCOK, IepeBsIHHAS
JUHEHKA WU AepeBsIHHAS
MJIOCKOCTh, HA0OP IPy30B
o 100 r.

Teopus

Cuua TpeHust — 3TO cuia, KOTopasi BO3HUKAET B TOM MECTE, TJIe Tea
COIIPUKACAIOTCS APYT C APYIOM, U NPEIATCTBYET IIEPEMEILLIEHUIO TEIL.

Cuia TpeHus - 3TO cujia IJIeKTPOMATHUTHOM NPUPOABI.

Bo3HukHOBEHME CUJTBI TPEHUSI OOBIACHSIETCS ABYMS NPUYNHAMU:

1)IlIepoxoBaTOCTHIO MOBEPXHOCTEM

2) IIposiBneHuEM CUJI MOJIEKYJISIPHOTO B3aUMO/ICUCTBUSI.

Cuutbl TpeHUS BCErIa HANPABJIEHBI MO KACATEJIbHOW K COMPUKACAIOIIUMCS
IIOBEPXHOCTAM U MOAPA3ACIAIOTCH HA CUIbl MPEHUS NOKOs, CKOJIbICEHUS,
Ka4eHusl.

B nannoii paboTe ncciaenyeTcst 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT Beca
Tela.

Cuiia TpeHHus CKOJIbKEHHMS — 3TO CHJIA, KOTOpasi BOSHUKAET IIPHU CKOJIbKEHUN
npeaMeTa 1o Kakou-nm6o nosepxHoctu. [1o Moaymio oHa moYTH paBHa
MAaKCHMAJIBHOW CHUJIE TPEHHUs OKOs1. HarpasiieHre Cuiibl TPEHUS CKOJIbKEHUS



MIPOTUBOIIOJIOKHO HAMPABIICHUIO BIKeHUS Tea. Criia TpeHUsI B IIUPOKUX
npejenax He 3aBUCUT OT TUIOIIAIN COMTPUKACAIOIINXCS TIOBEPXHOCTEH. B manHOiM
paboTe Hajmo OyeT YOSAUThCS B TOM, YTO CHJIA TPCHUS CKOJIBKEHUS
IPOMOPIIMOHATIEHA CHJIE IaBJICHUS (CHJIE PEaKIIMU OTIOPHI):

Fmp=uN, 20e u - k03P HUnreHT IPOMOPIUOHATEHOCTH,
Ha3biBaeTcs KO3 GunuenTom TpeHus. OH XxapakTepu3yeT He Telo, a cpasy JBa

Teja, TPYIUXCS APYT O Apyra.

Xox paboTbI

1. Onpenennre LeHy A€IEHUs MIKaIbl JUHAMOMETPA.
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2. Onpenenute maccy opycka. [logBecbre OpycoK K TUHAMOMETPY, TOKA3aHUS
JMHAMOMETpa - 3TO Bec Opycka. [t HaxoxkaeHust Macchl OpycKa pa3JesIuTe Bec
Ha g. [lpunars g=10 m/c2.

2. Ilonoxure OpyCOK Ha TOPU3OHTAIBHO PACIIOIOKEHHYIO IEPEBIHHYIO JTUHEHKY.
Ha 6pycox noctaBbete rpy3 100 T.

3. IIpukpenus K OpycKy THHAMOMETP, KaK MOXHO 00Jiee pABHOMEPHO TSAHUTE €r0
BJI0JIb JIMHEHKH. 3aMIINTE NOKa3aHUs JUHAMOMETPA, 3TO U €CTh BEJIMYMHA CUJIbI
TPEHUS CKOJIbKEHHUSI.

4. Jlo6aBbTE BTOPOM, TPETUI, YETBEPTHIN I'PY3bl, KAXKIBIHA pa3 U3MEPS CUITY
TpeHus. C yBeIMYEHHEM YUCiIa TPY30B PACTET CHUJIa HOPMAJILHOTO JIABJICHHUS.

5. Pe3ynbTaThel u3MepeHuit 3aHeCUTE B TAOJHILY.

6.CrienaiiTe BBIBOJI: 3aBUCHT JIM CHUJIA TPEHUS CKOJIBKEHHSI OT CUJIbI HOPMaJIbHOTO
JABJICHUS, Y €CJIM 3aBUCHUT, TO Kak?

-
7. B xax10M ombITe paccuuTaTh KOd(PPUIUEHT TpeHus mo GopmyIie: N
[punsats g=10 m/c?.

Pesynbrarhl pac4éToB 3aHECTH B TaOJIHILY.
8. I1o pesynbpTaTam u3MepeHuit mocTporTe rpaduk 3aBUCUMOCTH CUJTBI TPEHUS OT
CHJIBI HOpMalibHOTO naBieHwus. [Ipu moctpoenun rpaduka mo pe3yabTaTaM OMBITOB
IKCIIEPUMEHTAIbHBIE TOYKA MOTYT HE OKa3aThCsl Ha MPSMOi, KOTOopast
COOTBETCTBYET opMyJie. ITO CBSI3aHO C MOTPELIHOCTAMHU U3MepeHus. B atom
citydae rpaduK HaJo0 MPOBOJUTH TaK, YTOOBI MPUMEPHO OJMHAKOBOE YHUCIIO TOUEK
0Ka3aJIoCh MO pa3Hble CTOPOHBI OT MpsiMoid. [locne mocTpoenus rpadpuka BO3bMUTE
TOUKY Ha MpsAMOil (B cpeHel yacTu rpaduka), orpeneanTe no Hemy
COOTBETCTBYIOIIME 3TON TOUKE 3HAYCHHSI CUJIbI TPEHUS U CHIIBI HOPMAJIbHOTO
JaBJICHUS U BBIUUCIUTE KOA((ULIHUEHT TpeHUs . DTO U OyIeT CpeTHUM 3HAUCHUEM
KoduueHTa TpeHusl. 3aUIIUTE ero B TAOJIHUILY.
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9. Ucxons u3 nienu paboThl, 3aMUIIUTE BHIBO U OTBETHTE HA KOHTPOJIbHBIC
BOIIPOCHL.

KoHTpoJibHBIE BONIPOCHI.

1. Yto Ha3bIBaeTCs CUIION TpeHUs?

2. KakoBa npupoja cui TpeHus?

3. HazoBuTe OCHOBHBIE PUYMHBI, OT KOTOPBIX 3aBUCUT CUJIa TPEHUS?

4. Ilepeuricnute BUIbI TPEHUS.

5. MOXHO M CUHATATh SIBJICHUE TPpEeHUS BpeaHbIM? [louemy?

IIpakTuuyeckoe 3ansaTue Ne
HABJIIOJEHUE BPOYHOBCKOI'O ABUKEHUA B KUJIKOCTHU
Oo6opynoBanue: 1) MUKpOCKON OMOJIOTUYECKUI; KPACKU aKBapeIbHbIE, TYIllb, 10—
15 M MoJI0Ka; cTEKIIa IPEAMETHBIE I MUKPOCKOIIA - 4 IIT.; CTEKJIA IOKPOBHbIE
JUIs1 MUKpOockonupoBaHus pazmepom 10X18 mM - 4 mir.; yamka
KpUCTAJUTM3aMOHHas quaMeTpoM 8 - 10 cM ¢ BOJIOM; KUCTOUKA aKBapebHasl.
Coaep:xaHue ¥ MeTO/ BBINOJIHEHUSI PA0OThI
Jlst HabmroieHrss GpPOYHOBCKOTO JBUKEHUS TTOJIB3YIOTCSI OMOJIOTUYECKUM
MHKPOCKOTIOM C OKYJIsipoM 15-kpaTHoro yBenuueHus (15%) u oobextuBom 40-
KpaTtHOro yBenudenus (40%).
Jlnst rpy0Ooit HAaBOJAKM TaKOH MUKPOCKOI CHA0KEH KpeMaJIbepHbIM BUHTOM 1, a yist
TOYHOU (POKYCUPOBKH - MUKPOMETPUIECKHM BHHTOM 2
IHopsinok BbINMOIHEHHS PadOTHI
1) [IpuroroBbTe mpenapar A1t HaOMoAeHus. i1 3TOro HaHECUTE Ha MPEIMETHOE
CTEKJIO aKBapEIbHOW KUCTOUKOM 2 - 3 KaIlJid BOJbL. 3aT€M KOCHUTECH ITOMN
KHCTOYKON HECKOJIBKO pa3 MOBEPXHOCTH KPACKU U BBEIUTE €€ B IPUTOTOBJICHHbBIE
karu. M3 aToro cnaboro pacTBopa Kpacku BO3bMHUTE MAJICHbKYIO KalelbKYy,
NIEPEHECUTE HA JIPYTO€, YACTOE MPEIMETHOE CTEKJIO U HAKPOMTE MOKPOBHBIM
CTEKJIOM

2) IlomecTuTe MPUTOTOBIICHHBIN MpenapaT Ha NPEIMETHBIN CTOJIUK 4 MUKpPOCKOTa
1o/1 OOBEKTUB U 3aKPEMUTE MpernapaT Mpy MOMOIIHU IIACTUHYATHIX MPUKUMOB.
[IpoBepbTe OCBEllICHHE MpenapaTa, MIOBOpauMBasi CIErka OTpakarolee

3epkajio 3. OCTOPOKHO OMyCKalTe OOBEKTUB KpeMalbepHBIM BUHTOM 1 10
paccrosiHust 0,5 MM OT MOKPOBHOT'O CTEKJIa, HA0JII0/1ast 32 HUKHUM Kpaem
oOBbeKTHBa COOKY. 3aTeM, CMOTPS OJTHUM TJIa30M B OKYJISIP MUKPOCKOTIA, MEIJIEHHO
NOJABOJIUTE OOBEKTHUB MUKPOMETPUUECKIUM BUHTOM 2 K MpernapaTy 10 MOSBICHUS
OTUYETINBOTO U300paKEHUS JBUKYIIUXCS YacTHUI] Kpacku. Habmogaemyro kapTUHy
MOKAXUTE YUUTEIIO.



3) [IpuroToBbTe IpemapaThl U3 MOJIOKA U TYIIIX U TOBTOPUTE HAOTIOJCHUSI.
KoHTpoJibHBbIE BOIPOCHI

1) Kakoii u3 mpenaparoB JaeT JIydIlyl0 KapTUHY OPOYHOBCKOTO JIBMXKCHHUS?

2) YUro siBnsieTcs yaCTUIAMU JJ1 HaOJI0IeHUsT OpOYHOBCKOTO

JBIKEHUA B IIpenapare ¢ MOJIOKOM?

3) Kakue yacTHIlbl COBEpIIAOT 00JI€e MHTCHCUBHOE JBM)KCHHUE: KPYITHBIC WITH

MeEJIKHE?

IIpakTnuyeckoe 3ansaTue Ne3
COopKa YJIeKTPHIECKON el U M3MepeHHne CHJIbI TOKA W HANIPSKeHUs Ha ee
Pa3JINYHbIX YUYACTKAX

Leap npakTyeckoi padoThI:
Hcnonp30BaTh NprOOPETECHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOH 1€ATEIbHOCTH
Y TIOBCETHEBHOM KU3HU. 3aluTa Ja00paTOpHbIX padoT
[TpuBOIUTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHMS (PU3NUECKUX 3HAHUH.
[TnanupoBanue nposeneHus omnbita. [IpoBenenue nadmoaenus. Cusrue
noka3aHui ¢ pusndeckux nmprudopoB. CocTraBieHUE OTYETA U CO3AAHUE BBIBOJIA 1O
MPOJICJIaHHOM padoTe.
OO0opynoBaHMe: UCTOYHUK TOKa (OaTapest WM aKKyMYJISITOP); HU3KOBOJIBTHAS
JamIia Ha MOJICTaBKe; KII0Y; aMIIEpMETP; COEUHUTENBHBIE TPOBO/IA.
PexomMeHAaMU/MHCTPYKIUH 110 BBINOJTHEHHUIO 321aHU I
[enb paboOTHI: YOSIUTHCS HA OMbBITE, YTO CUJIa TOKA B PA3IUYHBIX
MOCJIEIOBATEIbHBIX COCIMHEHUSX y4acTKaxX ey OJMHAKOBA
O6opynoBaHue:

e HCTOYHHK TOKa (OaTapes Wim akKyMyJIsITOp);

¢ HU3KOBOJIbTHAS JIaMIIa Ha MOJICTABKE;

e KIIOY;

e aMIIepMETp;

e COEAMHUTENIbHBIE TPOBOJA.
VYkazanus k pabote
1. Cobepure 11enb 0 PUCYHKY (). 3alUIIMTE MOKa3aHUs aMIIepMeTpa.
2. 3aTeM BKIIIOUHUTE aMIIEpPMETP TakK, Kak MOKa3aHO Ha pUcyHKe (0), a MOTOM Kak Ha
pUCYHKE (B). 3aMIINTE TOKA3aHUs aMIIEPMETPOB B KAXKJIOM Cllydae.



3. CpaBHHUTE BCE MOIYUYEHHbIE TOKa3aHUs amIiepMeTpoB. Crenaite BIBO.
4. HapucyiiTe B TETpaau CXEMbI COSAMHEHUS TPUOOPOB.

IIpakTnyeckoe 3ansaTue Ne4
HN3yyeHue Kojae0aHUl MATEMATHYECKOT0 MATHUKA

Heab padoThl: IPUMEHUTH (POPMYJIBI 11 HAXOXKIACHUS XapaKTEPUCTUK
rapMOHUYECKHX MEXaHUYECKUX KOJIeOaHU, OOBACHATh KAUECTBEHHBIE 3a1a4H,
OCHOBBIBASICh HAa 3aKOHOMEPHOCTSIX BOJTHOBBIX M KOJIEOATEIbHBIX ABUKEHUM.

[Ipexxne yeM IPUCTYIIUTD K paboTe, OTBETHTE MUCHMEHHO Ha BOPOCHI:
1 BapuaHT
1.ChopmynupyiiTe onpeeseHue MOHITHS «MEXaHUYECKUE KOJICOaHUs.
2.Ilepeuncnnte XapaKTepUCTUKUA TAPMOHUYECKUX KOJICOAHHIA.
3. 3anummre 0003HAYCHHUE U STUHUIIBI H3MEPEHUS TIEPHO/Ia, CKOPOCTH,
aMIUTUTY/IbI CMEIIICHUS TeTa.
4. 3anumute GOpMyITbl BBIYUCICHUS IIUKINYECKON YaCTOTHI, JJIMHBI BOJIHBI.
(Dopmynel pacnucats).
2 BapuaHT
1. ChopmynupyiiTe onpeaeneHre MOHIATUS «MEXaHUYeCKask BOJTHA.
2. HazoBuTe, OT KaKuX BEIMYMH 3aBUCUT TMIEPHUOJ] MATEMATHIECKOTO MasTHUKA. .
3. 3anummuTe 0003HAYCHHUE W CIUHUIIBI H3MEPEHUS YacCTOTHI , TMHBI BOJTHBI,
[AKJINYECKON YaCTOTHI.
4. 3anumute GOpMyITbl BRIYUCICHHS 4acTOThI, (hopmyny TomcoHa mis
MPY>KUHHOTO MasgsTHUKA. (DOpMyIIbl pacriucaTh).
[TpuBeném oOmuit anropuT™ perieHus: pacuéTHOM 3aa4u 1Mo (hu3mnKe.

1. Ilpouumaiime mexcm ¢uzuueckou pacuémmuou 3a0aqu.

2. 3anuwume Kpamko yciosue u mpebosanue 3a0aiu ¢ NOMOWbIO

00WenpuHAMbIX YCI08HbIX 0003HAUEHUII.
3. Ilposepums 6ce nu gusuueckue eruyunbl NPUEEOEHbl 8 CUCEMY eOUHUY.



4. vinoIHUMb YeMKUL, NOHAMHbIU PUCYHOK, HE 342POMONCOAs €20 TUUWHUMU,
He NPUHYUNUATbHBIMU OeMAISIMU, eClU 3a0a4a Modcem 6bimb peuieHa Oe3
PUCYHKQ, e20 0ellamb He Clledyem (8 Yesix IKOHOMUU 8PeMeHlL).

5. Cocmasvme uszuueckue popmynvl, ypagHeHUus 8 COOmMEEMCmMaul ¢
cooepaicanuem paciémHou 3a0a4u u eé mpeoo8aHusM.

6. Cocmasbme payuoHanbHulll NIAH peuleHus 3a0a4u

lIpooymaiime, kakue 0onoiHumeNbHble OAHHbLE MONCHO U381eUb U3 POPMYIL,

YpasHeHutl 0Jis1 peanuzayuu mpebosanutl 3a0a4u.

8. Ilpoussedume 6ce HeobX0OuMble 8 OAHHOU 3a0aye Oelicmausi ¢ 3a0aHHOU
MamemamuyecKol moyHOCmbio.

9. 3anuwume nonyuenmnwviii omsem.

~

[Ipumep penieHus 3aga4u: Beruucnure Maccy rpy3a NoABEHICHHOTO HA MPYKUHE
xecTkocThio 250 H/M, eciu on coBepiaet 20 kosiebanuit 3a 16 c.

Ananu3 ycioBus. KonnuecTBeHHas CTOPOHA 3aJ1a4u - 1aHO BpeMs 16¢ u uncio
xosteOanuii 20. Koaddunuent sxectkoctu npykuubl 250 H\M. Beraucauts maccy
rpy3a. KauectBeHHas cTOpoHa 3a/1auu — IPYKUHHBIA MasiTHUK COBEPIIAET
KoJIeOaHusl.

AJITOPUTM PELICHUS:
o IlpyxHHHBIA MaATHUK COBEPIIAET KOJIEOAHUSI C ONPENETEHHON YacTOTO! U
NEePUOJIOM
o 3Has nepuoj KojieOaHus NpyKUHHOTO MasTHUKA (Dopmyny TomcoHa)
MO>KHO BBIPa3uTh Maccy rpysa.
Jlano: Pemienue:
K =250 H/™m
t=16¢
N=20

Ha#uTu:
m-?
1.v=N/t, T=1/v

m
2. ®opmyna Tomcona T=2n‘/;

1
1_, |m
3. Ilpupasusiem

4. YtoObI M30aBUTHCS OT KOPHS BO3BEJEM JICBBIC 1 IIPaBhIC YacTH B
HlH =472

kBajpar UVl

5. BeipaszuM u3 GopMyIIsl Maccy rpysa m =1%*k/v 4z’

6. IToacrasiser yucia u cuuraeM v=N/t=20/16=1,25T"1,

m=1-250/1,25% 4-3,142=250/1,56-4-9,86=5kr

OtBeT: 5 kT



Pemure clieiyronuye 3aa4m caMOCTOSITEAbHO.
1 BapuaHT.
1. PaccumuTaiitTe nepros KojaeOaHU UIJIbI, €CIIU BaJl AJICKTPUUECKOM MIBEHHON
MaIllMHBI Bpaiaercs ¢ yactoroi 920 06./MuH. 3a oluH 000POT Bajia Urjia
COBEPILIAET OJIHO BBIHYXIECHHOE KoJieOaHue.
2.Vrna mBeitHOM MAIlIMHKU COBEPIIAET TAPMOHUYECKHE KOJIEOaHUs 110 3aKOHY X=
20 sin wt . OnpenenuTe aMIIUTyAy, IEPUOJ] KoiaeOaHus U 4acTOTY.
3.BrraucnauTe 9acToTy CBOOOMHBIX KOJICOAHUH Tea Ha MIPYKUHE, €CITH TEJIO
maccoii 200 r. coBepIaet KoseOaHus Ha MPYKUHE , IKECTKOCTh KOTopoit 2 kKH/M.
4. .Bpluucnute JUIMHY YIbTPa3ByKOBOI'O Ir'eHEepaTopa B allOMUHUU, €CIIU 4acTOTa
ynbTpasByka pasHa 3 M I'n, a ckopocts B amromunnu 5,1 103 m/c
2 BapHaHT.
1. Beruucaure 4acToTy KoJaeOaHHs UTJIbl IBEMHONW MAalIMHKH, coBepIaBiei 30
MOJIHBIX KoJieOaHui 3a 60 c.
2.Wrna mBeitHOM MAIlIMHKY COBEPIIAET TAPMOHUYECKHE KOJICOAHUs 110 3aKOHY X=
100 sin 2wt . OnpenenuTe aMIUIUTYAY, IEPUOJT KOJICOAHHS U YaCTOTY.
3.Brruucnute nepuos cBOOOAHBIX KOJIeOaHUI Tejla Ha MPYKUHE, €CITU TEJI0
Mmaccoit 500 r. coBepiaeT KoieOaHus Ha MPY>KUHE , KECTKOCTh KOTopoit 5 kH/m.
4.Bpraucnure JyMHY HHGpa3ByKa B BO3yXe, €CIIM CKOPOCTh 3BYKa B BO3AYXE
paBHa 340 m/c
[TpuBeném o0t anropuT™ perieHusl Ka4eCTBEHHOM 3a1auu 1o (pu3uke

1. Ilpouumatime mexcm ¢ghuzuueckou 3a0aqu.

2. Ilpoananuzupyii ycinosue 3a0ayu.

3. Buinuwiu nepeuens A671eHUll, 0 KOMOPBIX UOem peys 8 3adaye U ux

83AUMOCBA3U.
4. 3anuwu ocHogHble meopemudecKue noJI0HCeHUs], HeobXxooumbie s
pewienuss 3a0ayu (KayecmeeHHas CMmopoHa 3a0ayiL).
S. Ilpoananuzupyii u coenaii cpagneHus XapaKkmepucmux Aa61eHul.
6. Coenati 6v1600.

[Tpumep pemtenus 3agauu: OOBICHUTE, KTO B MOJIETE MAIIET KPbUIbIMH Yallle:
MyXa WUiu KoMap?

Amnanus ycaoBus. KauecTBeHHast CTOpOHA 3a71a4i — BO BpEMSI ABHKEHUS
HACEKOMBIE COBEPIIAIOT KoJiebaTeIbHbIe ABMKCHUS KPBUIbSIMU, TEM CAMBIM
CO3/1aBasi 3ByKOBYIO BOJIHY. UeMm BhIlle UacToTa KOeOaHui, TEM BHIIIIE 3BYK.
3HAYUT, KOMap Yalle MameT KPbUIbSMH.

Pemure cnenyronme 3aj1a4yu caMOCTOSATEIbHO.

1 Bapuanr.

5.00bsicHUTE, TOYEMY TIPU MTPOBEICHUH BIAXKHBIM IMaJIbIEM 110 CTEKIIY MOJTy4YaeTcs
3BYK.

6.00bsicHUTE HA KaKyIO BEJIMUUHY - YaCTOTY WJIH JIMHY BOJIHBI pearupyer
YEJI0BEUECKOE yXO.

2 BapHaHT.




5.00BsicHATE, TOYEMY 3BYKOBBIE€ BOJIHBI PACIIPOCTPAHSIOTCS OBICTPEE B COIEHOU
BOJIE, YEM B IIPECHOM.
6.00bsiHUTE, B KAaKOM MAIllMHE MEHBIIIE TPSICET - B IIyCTOM UM Harpy>KEHHOM.

IIpakTuyeckoe 3ansaTue NeS
HN3yuyenue nurepdepeHunu 1 AuppaKkuum ceera

Bomnpocs! 11 caMOKOHTPOJISA:
KorepeHTHbIE UCTOUHUKH
2.YcnoBus MakCUMyMa M1 MUHUMYMa TpU WHTEephEpEHITUN
Nutepdepenius cBeta B TOHKUX IJIaCTUHAX
[IpocBeTneHne onTuKu
HNuTepdepomerp, TpUHIMI pabOThI
[TonsiTue mpo uHTEPPEPEHIIMOHHBI MUKPOCKOT
[Tpunnun ['roiirenca-Openens
. dudpakuus Ha mean B NapajIeIbHbIX JIydax
10 JudpakiiMoHHBIN CIEKTp, TU(paKIIMOHHAS pelIeTKa
11.YrnoBas qucnepcusi, pa3penaroiias crnocoOHOCTh
12.0OcHOBBI pEHTIE€HOCTPYKTYPHOI'O aHATN3a
13.T'onorpadus

CoNoRWNE

O0beM yueOHOro BpeMeHH 24.

Leap npakTHyeckoi padoThI

1) lenaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAJBHBIX TAHHBIX. 3all1Ta
71a00paTOPHBIX PadOT

2) Ucnonb3oBath NpuoOpETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOMN
JeSITEJIbBHOCTH U TTOBCEITHEBHOM JKM3HU. 3aluTa 1a00paTopHbIX paboT

3) IlpuBoAUTH PUMEPHI MPAKTUYECKOTO UCTIONb30BaHUS (PU3NUECKUX 3HAHUH.
[TnanupoBanue nposeneHus omnbita. [IpoBenenue nadmoaenus. Cusarue
noka3aHui ¢ gpusnueckux npruOopoB. CocTaBieHUE OTUYETA U CO3/IaHUE BBIBOJA 110
poJieIaHHOM padoTe.

OO0opynoBaHme: CTaKaHbl C PACTBOPOM MBLIA, KOJIBLO MPOBOJIOYHOE C PYUKOM,
KalpOHOBAas TKaHb, KOMITAKT-IHCK, JIJAMIIA HAKAJIMBaHUS, IITAHT€HIUPKYJIb, 1BE
CTEKJISIHHBIE TUIACTUHBI, JIE3BUE, ITUHIIET, KAITPOHOBAsI TKAHb.

PexomMeHaanMU/MHCTPYKIUH 110 BLINOJTHEHHUIO 321aHU I

[enb: sKCIIepUMEHTaNbHO U3YUYUTh SIBJIEHUE UHTEP(EPEHIIUU U TUPPAKIUY.
O0opynoBaHue: CTaKaHbl C PACTBOPOM MbLIA, KOJIBIO MPOBOJIOYHOE C PYUKOH,
KaIlpOHOBAas TKaHb, KOMITAKT-AUCK, JJAMIIAa HAKAJIMBAHUS, IITAHTEHUNUPKYJIb, IBE
CTEKJISIHHBIE TUIACTUHBI, JIE3BUE, ITIMHIIET, KAIIPOHOBAsl TKaHb.

Xom paGoThI:

OmnbIT 1. OnycTuTe NpOBOJIOYHYIO paMKY B MBUIBHBIN pacTBop. [IpoHabmtogaiite
U 3apucyiTe HHTep(HEPEHIIMOHHYIO KapTUHY B MBUILHOM TuieHKe. [Ipu ocBemnennn
IJIEHKU OEJIBIM CBETOM (OT OKHA WJIM JIAMITbl) BOSHUKAET OKPAILIMBAHUE CBETIIBIX
II0JIOC: BBEPXY — CUHUH 1[BET, BHU3Y — B KpacHbIi LBET. C NOMOLIBIO CTEKIISIHHON



TpyOKH BbINYITe MBUIbHBIN My3bIpb. [Iponabmionaiite 3a Hum. [Ipu ocBeniennu
ero OebIM CBETOM Ha0III0/1atl0T 00pa30BaHUE LIBETHBIX MHTEP(PEPEHIIMOHHBIX
kozen. [Io Mepe yMeHbIIEHHsI TONIIHUHBI TUIEHKU KOJIbIIA, PACIIUPSIACH,
IIEPEMEIIAKOTCS BHAS.

OTBeTbTE Ha BOIIPOCHI:

1. Ilouemy MBUIBHBIE ITy3bIPU UMEIOT PATYKHYIO OKPaCKy?

2. Kakyto (popMy UMEIOT pay’KHbIE [10JIOCHI?

3. [ToueMy okpacka my3bIpsi BCE BpeMsi MEHSETCs?

OmnbIT 2. TIaTeTbHO MPOTPUTE CTEKIISTHHBIE INIACTUHKY, CJIOKUTE UX BMECTE U
COKMUTE

najasiamu. 13-3a He naeanbHOCTH (POPMBI CONTPUKACAIOIIMXCS TOBEPXHOCTEMH,
MEXIY

IJIACTUHKAaMU 00pa3yroTCsl TOHYaHIINE BO3AYIIHbIE MYCTOTHI, JAIOUIUE IPKUE
panyXHbl€ KOJIbLIEOOpa3HbIE UM 3aMKHYTbIE HENPaBUIbHOU (popmbl mosiockl. [Ipu
MU3MEHEHUU CHUJIbI, CKUMAIOIIEH IUIACTUHKH, PACTIONOKEHHE U (hopMa MOJI0C
U3MEHSIOTCA KaK B OTPAKEHHOM, TaK U B IIPOXOJAILEM CBETE. 3apUCYyHTE
YBUJICHHBIE BAMU KAPTUHKH.

OTBeThTE Ha BOIIPOCHI:

1. IToueMy B OTAENIBHBIX MECTaX CONPUKOCHOBEHHUS IIACTUH HAOIOJAI0TCS IPKUE
panyKHbIE

KOJIb1I€0Opa3HbI€ WM HEMPABWILHON (POPMBI TTOJIOCHI?

2. Ilouemy ¢ U3MEHEHHEM HaXXUMa U3MEHSIOTCS (hopMa U PacIoyIOKEHHUE
MOJIYYEHHBIX

UHTEPPEPEHIIMOHHBIX MOJI0C?

OmnbIT 3. [10710°XKMTE TOPU3OHTAIIBHO HA YPOBHE TJ1a3 KOMITAKT-IUCK. UTO BbI
HaOonaere?

OObsicauTe Habmo1aeMble siBlieHUs. OnuimnTe HHTEP(PEPEHIIMOHHYIO KapTUHY.
OnbIT 4. Bo3bMuTE € TOMOIIBIO TUHIIETA JIe3BUE O€301acHOM OPUTBBI M HarpeiTe
€ro HaJl IUIaMEHEM TOpeJIKU. 3apucyiTe HabI0JaeMyI0 KapTHUHY.

OTBeTHTE HA BOIPOCHI:

1. Kakoe siBnenue Bbl HabOm0 027117

2. Kak ero MOXHO OOBSICHUTH?

3. Kakue 1Bera, u B KaKOM MOPSAAKE MOSBISIOTCS HA IOBEPXHOCTH JIE3BHSI IIPU €r0
HarpeBaHuu?

Omsit 5. [TocMoTprTE CKBO3b KAaIPOHOBYIO TKAHb HA HUTh TOPSILIEH JIAMIIBI.
[ToBopaunBasi TkKaHb BOKPYT OCH, 100 TeCh UeTKOW Tu(PAKIIMOHHON KapTHUHBI B
BU/JIE ABYX CKPEILIEHHBIX MO/ MPSAMBIM YIIOM JU(PAKIIMOHHBIX MOJI0C. 3apucyiTe
HaOMoaeMblid TU(GPaKIUOHHBIN KPecT.

OmnbiT 6. [Iponabmtonaiite nBe nudpaKIIMOHHBIE KAPTUHBI IPU PACCMOTPEHUU
HUTH TopsIIei TaMIbl Yyepes3 1iesb, 00pa30BaHHYIO I'YOKaMU IITaHTeHIIUPKYJIS
(mpu mwmpusne mwenu 0,05 mm u 0,8 mMm). OnuirMTe U3MEHEHUE XapaKTepa
uHTEP()EPEHIIMOHHOM KapTUHBI MIPH IJIABHOM ITOBOPOTE IUTAHTCHIUPKYJIST BOKPYT
BEPTUKAJIBHOM ocH (1pH mupuHe 1menn 0,8 MM). DTOT ONBIT MIOBTOPUTE C ABYMS
J€3BUSAMHU, IPUXKAB UX APYT K Apyry. OnuimnTe Xapaktep nHTepepeHIIMOHHOMI
KApTUHBI



3anummTe BHIBOJBI. Y KAKUTE, B KAKUX U3 TIPOJICTAaHHBIX BAMU OTIBITOB
HaO0JII0/1aJ7I0Ch SIBJICHHE MHTephepeHInn? Tudpakium?

IIpakTuyeckoe 3ansaTue Neb

Penienne 3JieMEHTAPHBIX T€HETHYECKUX 32124
CocTaBiieHre IPOCTEUIIINX CXEM MOHOTUOPUTHOTO U AUTUOPUTHOTO
CKpELIMBaHUS.
Hesab: npakTHYECKOE MTPUMEHEHHUE 3HAHUN T€HETUYECKUX 3aKOHOMEPHOCTEN
MOHO- ¥ AUTHOPUIHOTO CKPEILIMBAHMS.
Bonpocsl BXOJHOI0 KOHTPOJIA:
1. Kak mposBisuiich 3aKOHbI €IMHOO0pa3us rTHOpUIOB IEPBOTO MOKOJIEHUS U
pacIIeyIeHHs B 9KCIIEpUMEHTAaX 110 MOHOTHOPUAHOMY CKpPELIMBaHUIO,
IPOBOAMMBIX MeHenem?
2. Yro 03HayaeT BhIpakeHue: «Y TMOPUI0B NEPBOTO MOKOJIEHUS PELIECCUBHBIMN
IIPU3HAK HE UCUYE3AET, & TOJIBKO IOAABISAETCI»?
3. KakoB reHOTHUII paCTEHUI1 HOPMAJIbHOI'O POCTA, BBIPOCIINX U3 CEMSH, KOTOPBIE
00pa30BaJIMCh OT OMBUICHUS PACTEHUMN, UIMEIOIINX KapJIMKOBBII pocT
(peueccuBHBIN NPU3HAK), BUIBLION paCTeHU HOPMaJIBLHOTO POCTa (JIOMUHAHTHBIH
NpU3HaK)?

OO0uue cBegeHus:

MoHorubpuiHOe Hacie10BaHue MPEACTABISIET COOOM MprUMep HacIeI0BaHUs
€IMHCTBEHHOT'0 MpHU3HaKa (reHa), pa3audyHbie (POpMbI KOTOPOTO
Ha3bIBAIOT ayiensiMu. Hanpumep, mpr MOHOTHOPUAHOM CKPEIIMBAHUH MEXTY
JBYMSI YUCTBIMH JIMHUSIMH PACTEHUM, TOMO3UTOTHBIX 110 COOTBETCTBYIOIIUM
IIPU3HAKaM - OJHOTO C KENTBIMA CEMEHAMM (JIOMUHAHTHBIN MPU3HAK), a IPYroro C
3eNEHBIMU CEMEHaMHU (PELleCCUBHBIN MPU3HAK), MOKHO 0XKHJ1aTh, UTO MEPBOE
NOKOJIeHHE OyIET TOJBKO C KENTHIMU CEMEHAMHU, TIOTOMY - UTO aJUIEIh JKEMTHIX
CeMsIH IOMUHHUPYET HaJ| aJlIesblo 3eEHBIX. [Ipn MOHOTHOPUIHOM CKpelMBaHUU
CPaBHUBAIOT TOJIBKO OJIMH XapaKTepHbIN Npu3Hak. Kak nmpaBuio, MOHOrHOpUAHOE
CKpEIMBaHNE UCTIOIBb3YETCS sl OMPENIEICHHS TOT0, KAaKUM OyIeT BTOpoe
MOKOJICHHE OT Mapbl pOJUTENEH, TOMO3UTOTHBIX MO JIOMUHAHTHOMY U
PELECCUBHOMY aJIJIEbIO0 COOTBETCTBEHHO. Pe3ybTaToM TaKoro CKpelMBaHus B
NEPBOM MOKOJIEHUU OYJIeT eAMHOO0pa3ue MOJyYeHHbIX THOPHUIOB (BCE TOTOMKHU
OyIyT T€TepO3UTOTHBIMU ). Pe3yibTaTOM MOHOTUOPUIHOTO CKPEIIMBAHUS
reTepO3UTrOTHBIX TOTOMKOB BO BTOPOM MOKOJIEHUH OyAeT 75 % BEpOSTHOCTD
MPOSIBJIICHUSI IOMUHAHTHOTO (heHoTuna u 25%-as BeposSTHOCTb MPOSIBICHUS
pENEeCCUBHOTO (heHOTHUTIA.

Juru6GpuHoe CKpeMBaHKe - CKPEIIMBaHUE OPTraHU3MOB, Pa3IMYAOIIUXCS 110
JIByM TapaM aJIbTePHATUBHBIX IPU3HAKOB, HAIIPUMED, OKPACKE IIBETKOB (Oenas
WM OKpailieHHas ) U popMe ceMsiH (T1aikasi LI MOPIIMHKUCTAS).


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A7%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%BE%D0%BC%D0%BE%D0%B7%D0%B8%D0%B3%D0%BE%D1%82%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D0%BC%D1%8F_%2528%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0%2529
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A4%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF

Ecau B I[I/IFI/I6pI/II[HOM CKPCHIMBAHWMN PA3HBIC IMAPbl AJIJICIIbHBIX T'CHOB HAXOAATCA B
Pa3HbIX IIapaX 'OMOJIOTHYHBIX XPOMOCOM, TO IIapPbI IIPU3HAKOB HACJICIYIOTCA
HC3aBHUCHUMO JPYT OT Apyra (3aKOH HC3aBHUCHUMOI'O HACJICOOBaHU HpHSHaKOB).

IHopsinok BbINOJIHEHNSI Pa0OTHI:

Bapuanr 1

3amaya 1. Pactenue apabupaorncuc ¢ roppupoBaHHBIMU JIUCTHSIMU (TIPU3HAK
PELIECCUBHBIN) 1 HOPMAJIBHBIM POCTOM (IIPU3HAK JOMUHAHTHBIN) CKPEIIUBAIOT C
pacTeHreM, UMEIOIINM HOpMaJibHBIE JINCThS, HO KOpoTKui credens. B F1 Bce
pacTeHus ObLIN C OOBIYHBIMU JIUCTHAMU. ONpeeuTe TeHOTHUITBI POAUTEIBCKUX
oco0ei.

3agauya 2. Y oBell HOpMaJbHAsl JUIMHA YIIEH — JOMUHAHTHBIN ITPU3HAK, OTCYTCTBUE
yILIei — pelieCCUBHBIN MPU3HAK, TPOMEKYTOUHas (popma — KopoTkue ymu. Kakoe
MOTOMCTBO MOJIYYUTCS MPHU CKPEUTMBAHUH I'€TEPO3UTOTHBIX JKUBOTHBIX U
YKUBOTHBIX C HOPMAJIbHBIMH YIIIAMU?

3amaya 3. Pogutenu ogHoro pedenka umenu rpynmsl kposu: [ rp. (OO) u II rp.
(AA wu AO). Oten u math apyroro pedenka: I rp. (AO) u IV rp. (AB). [etu
umenu [ u Il rpynnet kpoBu. OnpeaenuTe, KTO 4€il ChbIH.

Bormpoc. [Touemy oaHM npru3HaKy HACIEAYIOTCS OT OTLA, a APYTHe OT MaTepu?
Bomnpoc. Tlouemy npu ckpenBaHiy rTHOPUAOB IEPBOTO MOKOJIEHUS MEXKY COOOM
BO BTOPOM MOKOJICHUH TMOSBIIIOTCS IPU3HAKHU HE TOJIBKO UCXOAHBIX (POPM, HO U
HOBbIE KOMOMHALIMH MPU3HAKOB?

Bapuanr 2.

3agaya 1. OT cKpeluBaHusl IByX COPTOB 3€MJISTHUKH (OAUH U3 HUX UMEET YCBI, Y
JPYroro yCcoB HET) MOJYYEHbI pACTEHHUSI, KOTOPbIE UMEIOT YCbl. MOXKHO 1
BBIBECTHU COPT OE€3YChIit?

3amaua 2. Ha ogHOM Kirym06e, cBOOOHO TOCEIaeMON HACEKOMBIMU, POCITH U
KpacHbIe ¥ OEJIOIBETKOBBIE paCTeHUsI HOYHOM KpacaBuIlbl. OT HUX coOpanu
cemeHa. Kakue mo okpacke 1BeTa pacTeHUsI MOKHO 0KHIaTh HAa OyIyIIHil TO OT
atux cemsiH? Kakux pactenuit Oyaet 6onpiie? [Touemy?

3amaua 3. Onpenenute BO3MOXKHBIE TPYNIBI KPOBU JETEH, €CIIN y pOAUTENEH ObLITH
nepBast ¥ yerBepTasi. CocTaBbTe CXEMY HACIEAOBAHUS.

Bomnpoc. [Touemy oco6u, obnanaroniye JOMUHAHTHBIM MTPU3HAKOM, MOTYT UMETh
pa3Hble TeHOTHUIIbI, TOT/Ia KaK Bce 0co0U, 00IaatolIie pelecCUBHBIM MPU3HAKOM,
T€HOTUITUYECKHU OJIMHAKOBHI?

Borpoc. B ueM niposiBisieTcst npaBuiio eAMHO00pa3usi THOPUIOB MEPBOrO
nokosnenus? [lpuseaure npumMepsl.

Bapuanr 3.

3agaya 1. ['OMO3UTrOTHYIO IO 0OOUM MPU3HAKAM YEPHYIO MOXHATYH0 MOPCKYIO
CBUHKY CKPECTUJIH ¢ 0eoil riaakomepcTHoi. OnpenenuTe u 3anuinTe TeHOTUITBI
U (EHOTHUTIBI THOPUAOB MEPBOTO U BTOPOTO MOKOJICHUS. YepHbIH I[BET U MOXHATas
HIEPCTh — JOMUHAHTHBIE TTPU3HAKY.


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%2528%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%2529
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B3%D0%BE_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BF%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%D0%BE%D0%B2

3agaya 2. Y co0ak 4epHBIi LBET LIEPCTH JOMUHUPYET HaJl KOpuuHEBbIM. KakoB
TEHOTHI YEPHBIX U KOPUUHEBBIX KUBOTHBIX? Kakoe HOTOMCTBO MOXKET NOSIBUTHCS
OT CKPEIIMBAHUS YEPHBIX U KOPUYHEBBIX COOAK, ABYX UYEPHBIX c00aK? MOXKHO 11
OKUJATh POXKICHHUE YEPHBIX IIEHKOB ITPU CKPEIIUBAHUN KOPUUHEBBIX COOAK?
3anaya 3. OnpeaenuTe reHOTUIIBI TPYIIT KPOBHU POJUTEINIEH, €CIIU Y AeTeN
OOHapYKWJIMCh TPEThS U YeTBEpTasi rpynibl KpoBU. COCTaBbTE CXEMY
HACJIEJOBaHMS.

Bormpoc. Cepblil IBET IEPCTH KPOJIMKA JOMUHUPYET HAJl OEIBbIM. ONPEAEITUTE
(EeHOTHUIIBI KPOIMKOB, KOTOPhIE UMEIOT TeHOTUTIBL: AA, Aa, aa.

Yro takoe reHo- u penotun? [Ipuseaure npumepsl PEHOTUIOB JTHOOBIX
OpPTraHH3MOB.

Bonpocsl HTOrOBOr0 KOHTPOJIS:
[To okoHuanuu paboThl CPOPMYIUPYUTE BHIBOJI, OCHOBBIBASICH Ha PE3yJIbTaTax
poJieIaHHBIX ONMbITOB. OdopMHUTE OTUET O MPOJIEIAHHON padoTe.
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