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PaGouas nmporpamMma JUCHHUIIIIMHBI COCTABJICHA HA OCHOBAHUU!

1. denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHETO
obmero oOpaszoanus ot 17.05.2012r. Ne 413 (B pexn. IlpukazoB MuHOOpHaAyKu
Poccun ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot 29.06.2017 Ne 613,
[TpukazoB Munnpocsemenus Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne 712)

2. ®enepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa CPETHETO
npodeccuoHanbHOTO 006pazoBanwus o crenuanbHocTH 09.02.07 NHDopMmanmoHHbIe
CUCTEMBI U IPOTPaMMHPOBAHUE, YTBEPKIACHHOTO pukazoM MunobpHayku Poccun ot
09.12.2016 N 1547.

3. YueOnoro minana no cneruansHoctu 09.02.07 MHpOpMaimoHHbIE CUCTEMBI U
pOTrpaMMHpPOBaHUE, yTBepxkaeHHOT0 «18» ampens 2023 rona (mpotokon Ne 5).

[Iporpammy paszpaborai:
K.®.M.H. noueHr B.I".®apadonos

« 18 »_ampens 2023 r.

IIporpaMmma npoJiOHrHpoOBaHA:
B 2023-2024 yuebHOM TO1Y:
npenojaBaresib (pa3padoTUNK)

3aBenyromui orneneaueMm CIIO E.A. ®enocumoBa
naTa
B 2024-2025 yuebHOM TOAY:
npenojaBaresns (pa3paboTUHK)
3aBenytonuit ornenenueMm CIIO E.A. ®enocumoBa
naTa



COILEPKAHHUE
1. TIACIIOPT ITPOI' PAMMBI YUYEBHOM JIMCLIUIIJIUHEI ............

1.1. O6nacTe NpUMEHEHUs TPOTPaMMbl yUeOHOU AUCHUILIUHEI ............

1.2. MecTo yueOHOM AUCIUIIIMHBI B CTPYKTYPE OCHOBHOM
po(heCCUOHATTLHOM 00Pa30BATEIIEHON MPOTPAMMBI .. ..'vveneeneeennnnnnn.

1.3. [Inanupyemsble pe3yiabTaTbl OCBOCHHS YIEOHOM TUCIUIUIAHEI .........
1.4. KonuuecTBo 4acoB HAa OCBOCHUE MTPOrPaMMbl Y4€OHOM TUCITUIINHBI .

2. COJIEPXXAHUE YUYEBHOM JUCHUIIINHBI U TEMATUYECKOE
IINTAHUPOBAHUE ... e

2.1. O6bemM yueOHOM NUCIUILINHBI U BUJIBI Y4eOHOH paboTHI .............
2.2. TemaTrdeckuii MIaH U coepKaHUE YICOHOU TUCITUTIINHEL .........
3. YCJIOBUS PEAJIM3ALIMU YUEBHOU JUCLIUITJIVHEI ............

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
TUACTTUTIIIITHDL ..ot



1. MACIHIOPT IPOT'PAMMBbI YUEBHOM JIJUCHUTLJIUHBI « DU3UKA»

1.1. Ob6aacTh NpUMeHeHHSs MPOTPAMMBbI Y4eOHOH THCIUILTUHBI

[IporpamMma y4yeOHOM UCHUTUIMHEI «Duznkay ABJIACTCSA  YacCThIO
o0meo0pa3oBaTeabHOr0 HUKIa oOpa3zoBaTenbHOl mporpammbl CIIO — mporpammbl
MOJITOTOBKH CHEIHATUCTOB cpenHero 3seHa (maiee — IMIICC3) mo cnenuaibHOCTH
cpennero npodeccuoHanbHoro oopazoanus 09.02.07 MHbopMaOHHBIE CUCTEMBI U
IpOrpaMMHUPOBAHUE.

1.2. Mecro yyeOHo# nucuunnubl B ctpykrype IIICC3

VYyebOnas JUCLUIUINHA ABJISIETCS npoduibHON JTVCHUATUIMHOW
00111e00pa30BaTEeNbHOTO Y4eOHOTO IMKJIA B COOTBETCTBUU C TEXHUYECKUM MPOQUIEM
npodeccruoHanbHOTO 00pa30BaHMUS.

YuebHasg AUCHUIIMHA OTHOCHUTCS K mnpeaMetrHour obmactu DPI'OC cpennero
obmiero oOpa3zoBaHUs «EcTecTBeHHBIE HAyKW» 1o BeIOOpy U3 00s3aTEIbHBIX
MPEIMETHBIX 00JIaCTEeH.

YpoBeHb OCBOCHHSI yueOHOW AucHUILUIMHBI B coOTBEeTCTBUU ¢ PI'OC cpennero
o01iero oOpazoBaHusi 0a30BBIi.

VYyeOnass nucumiuinHa «@Pu3nkay» s NpodecCHOHAIbHBIX 00pa30BaATEIbHBIX
opraHu3aluii 001a1aeT CaMOCTOSITEILHOCTBIO U IIEIbHOCTBIO.

PaGouast mporpamma y4eOHON TUCHUILTUHBI «DU3MKa» UMEET MEKIIPEAMETHYIO
CBS3b C 00111e00pa30BaTEeIbLHBIMU YUYEOHBIMU TUCIUTIIIMHAMU : XUMUSI, MaTEMaTHKa.

N3ydenune yueOHON TUCHMIUITMHBI «DU3HKa» 3aBEpIIAcTCs MOJBEACHUEM UTOTOB
B (opMe 3IK3aMeHa B paMKax MPOMEXKYTOYHOW aTTECTAIlMM CTYJCHTOB B TIpoliecce
ocBoenus [ITICC3.

1.3. [lnanupyemble pe3yJabTaThl 0CBOCHHUA YUeOHOH M CUMNIMHBI

JINYHOCTHBIE Pe3yJIbTaThI:

- YYBCTBO TOPJOCTU M YBaXEHUS K MCTOPUM U JOCTHUKEHHUSM OTEYECTBEHHOM
buzuyeckold Hayku; (QuU3MUECKH TpaMOTHOE TOBeAeHHE B TMPodheCCHOHATBHON
NEeSATENBHOCTH U OBITY IPHU 00paIlleHuH ¢ TpUOOpaMH U YCTPOHCTBAMM;

- TOTOBHOCTbH K MPOJIOKEHHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKALIMKA B U3-
OpaHHOM TPOQPECCHOHATILHON JAESATENbHOCTY U OOBEKTUBHOE OCO3HAHUE POJIU
(u3nYeCKuX KOMIIETEHIINI B 3TOM;

- YMEHHE UCHOJb30BaTh JOCTHKEHHMSI COBPEMEHHOW (PHU3MUECKOW HayKu U
(uU3MYECKUX TEXHOJOTMM JJi1 TIOBBIIIEHHS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOU MpodhecCuOHATBLHOM eATeTbHOCTH;

- YMEHHUE CaMOCTOSITEIHHO JOObIBaTh HOBBIC I ce0si (u3MUecKHe 3HaHUS,
MCIIOJIB3YS AJIsL ATOTO JOCTYMHbIE UICTOYHUKH HH(POPMALHH;

- YMEHHE BBICTPAMBATh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHUS B KOMaHJE IO
pelieHnIo o0IIKX 3a/1ay;

- YMEHHME YHOpPABIATh CBOEH I103HABATENBHOW JESITENIbHOCThIO, MPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

MeTanpeIMeTHbIe pe3yJIbTAThl:

no3HasamesbHbvle



— YMEHHE WCIOJb30BaTh PA3IUYHBIC HWCTOYHUKH I  TIOJTyYCHHS
¢uznyeckoit nH(OpMaINY, OLIEHUBATD €€ I0CTOBEPHOCTD;

— YMEHHE aHAJIU3UPOBATh M MPEJCTABIATh HHPOPMALUIO B Pa3IUUHBIX
BUJIAX;

— HCIOJIb30BaHUE PA3JIMYHBIX BHJIOB IO3HABATEILHON JESTEIBHOCTH IS
pemieHuss (QU3MYECKUX 3aJad, NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMUS
(HaOrofeHusi, OMUCAHUs, U3MEPEHUs, SKCIIEPUMEHTA) JJI U3yUEHUS! Pa3IUYHbIX
CTOPOH OKPY KAIOIIEH IEUCTBUTEIBHOCTH;
pezysimuenble

— HCIOJIb30BaHUE OCHOBHBIX HMHTEIICKTYaIbHBIX OIEpaluii: MOCTaHOBKH
3aiauu, (HOpPMyYJIUPOBAHUS THUIOTE3, aHAIM3a U CUHTE3a, CpaBHEHUs, 0000IIeHUS,
CUCTEMAaTHU3AIINH, BBISIBICHUS IPUUUHHO-CIICICTBEHHBIX CBA3EH, TOMCKA aHAJIOTOB,
dbopMyIMpoOBaHMs BBIBOJOB JJIi HW3YYCHHUS PA3JIMYHBIX CTOPOH (U3HYECKUX
OOBEKTOB, SIBJICHMH M MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTb
CTAJIKUBAThCSI B MPOPECCUOHAIBHON cdepe;

— yMEHHE TeHEepPHUPOBATh UACH U OMPEICISITh CPEACTBA, HEOOXOAUMBIE IS
WX pean3alnu;

KOMMYHUKAMUBHbBIE

— yMeHHe  TyOJWYHO  TPENCTaBIATH  pPe3yJbTaThl  COOCTBEHHOTO
UCCIIEIOBaHUSI, BECTU JAMCKYCCHH, JOCTYITHO U TAPMOHUYHO COYETasi COJAEpKaHUE
1 GOpMBI TIPEICTABISIEMON HHPOPMAIINY;

npeaMeTHbIe Pe3yJbTAThI:

- c()OpMUPOBAHHOCTb NPEJACTABICHUNA O POJIM U MecTe (PU3UKU B COBPEMEHHOMN
HAyYHOW KapTUHE MHpA; MOHMMaHUe (HUINYECKON CYITHOCTH HAOIIOJAEMbIX BO
Bcenennoit sisnenuit, ponu pusuku B GOpMUPOBAHUH Kpyro3opa U PyHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS MPAKTUIECKHUX 3a]1a4;

- BJIQJICHUE OCHOBOTIOJIAralouMHU (bU3UIECKUMU MTOHATHSMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMH;, YBEPEHHOE HCIIOJIb30BaHUEe (PU3MUeCKOi
TEPMUHOJIOTUEN U CUMBOJIMUKOW;

- BIIAQJICHHME OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHUS, HCIOIb3yEeMBIMU B
¢usnke: HaOMIONEHUE, ONMMCAHUE, U3MEPEHUE, DKCIIEPUMEHT. YMEHUS 00pabaThIBaTh
pe3yibTaThl M3MEpPEHUW, OOHAPYXKMBATh 3aBUCUMOCTh MEXIYy (DHU3NYECKUMH
BEITMYMHAMU, OOBSICHATH MOJIyYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOIBI;

- c(hopMUPOBAHHOCTHh YMEHUS peIIaTh GU3NUECKHUE 3a1a4H;

- c(hopMUPOBAHHOCTh YMEHUS MIPUMEHSTDH MOJYYCHHBIC 3HAHUS I OOBSICHEHUS
YCIOBHM mTpoTeKaHus (U3NUECKUX SIBJICHUM B TPUPOAC, € IS TNPUHATHSA
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

- c(popMHPOBAHHOCTh COOCTBEHHOM ITO3UIIMHA 110 OTHOIICHUIO K (PU3HYECCKOM
nHPOpMAITUH, TTOTYyIaeMOl 13 pa3HbIX HCTOYHUKOB.

- oBiaaeHue (CHOPMUPOBAHHOCTH NPEACTABICHUN) TNPABWIAMH  3alUCU
¢usnueckux Gopmyn penbedHO-TOUeUHON cuctembl oOo3HaueHud Jl.bpains (s
CJIETIBIX U CJIA00BUIAIINX O0YUYAIOIINXCS).



OcBoeHue

co/iep)KaHUsl y4EOHOM JTUCIUIUIUHBI

«®Pus3nkay obecreynBacT

dbopMHpOBaHWE W PA3BUTHE YHHUBEPCAIBHBIX YUYCOHBIX JACHCTBUHA B KOHTEKCTE
MIPEEMCTBEHHOCTH (hOPMHUPOBAHHUS OOIINX KOMIIETEHITUH.

Buabl yHuBepcaJbHbIX YU4EOHBIX AeHCTBUM

O0mue KOMNeTEHIUU
(B coorBeTcTBHH ¢ PI'OC
CII1O no npodeccusim)

no3HasamesbHble
- YMEHHE HUCMOJb30BaTh Pa3JIMYHbIe UCTOYHUKU
JUIsL  TIOJTy4yeHusi  (uznueckod  uHbOpMaIu,
OLICHUBATh €€ JIOCTOBEPHOCTD;

- YMEHHME aHaJIu3upoBaTh W  MPEJCTaBIAThH

MH(OpPMAIINIO B pa3IMYHBIX BUJIAX;
- WCMOJIb30BAaHUE PA3JIMYHBIX BHUJIOB
MO3HABATEIbHOW JEATENBHOCTH ISl  PELICHUS

dbu3nuecKknx 3ajgad, MPUMEHEHHE OCHOBHBIX
METOJIOB MO3HaHUsA (HAOIIOACHUS, OIMCaHMUS,
W3MEpPEHHS, OKCIIEPUMEHTAa) JJIsi  HM3Y4YCHHS
Pa3JIMYHBIX CTOPOH OKpY>Karoen
JICUCTBUTEIHLHOCTH.

pecynsmusHble
- HCIIOJb30BAaHUE OCHOBHBIX HHTEIICKTYyaIbHBIX
oTiepalyii: TOCTAaHOBKH 3a7a4u, (HOPMYITUPOBAHUS
TUMOTE3, AaHalW3a W CHUHTE3a, CpaBHEHUS,
000011IeHMS, CHCTEMaTH3aI1H, BBISIBJICHUS
MIPUYUHHO-CJICICTBEHHBIX CBsI3EH, 11(0)7(6 )
aHajoroB, (OpPMyJIHMpOBaHUS  BBIBOJOB IS
U3YYCHUS  Pa3IMYHBIX  CTOPOH  (PU3HUYECKHX
O00OBEKTOB, SBJIICHUA W TIPOIECCOB, C KOTOPBHIMHU
BO3HHMKAET HEOOXOJAMMOCTh CTaJKMBaThCS B
npodeccuoHanbHOM cdepe;

- YMEHHE TEHEPHpPOBaTh HUIACH H OMPEIACIATH
CpeIiCTBa, HEOOXOAMMBIE JIJISl MX Pean3alliu;
KOMMYHHKATHBHBIC

- YMEHHE MyOJIMYHO TPEJCTABISATh PE3yJIbTAThl
COOCTBEHHOT'O HCCJICIOBAHUS, BECTH TUCKYCCHH,
JIOCTYITHO M TaPMOHHMYHO COYETasi COJEpP)KaHHUE U
dbopmMbI IpeICTaBIIEMON HHPOPMAITUH.
KOMMYHUKAMUBHbBLE

yMeHHE TYyOJWYHO TIPEACTABIIATh PE3yIbTaThl
COOCTBEHHOT'O HCCJICIOBAaHUS, BECTH THUCKYCCHH,
JOCTYITHO ¥ TaPMOHHYHO COYETasi COJEpPKaHHE U
dbopMBbI nipeicTaBIsieMor HHGopMaImy;

OK 02. OcyuiecTBisiTh MOUCK,
aHaJgu3 W MHTEPHpPETaIUIO
uHpopmaruu,  HeoOXOAUMOM
IS BBIITOJIHCHUSA 3a1a4
npodeccuoHaIbHOMN
JIeSITCIBHOCTH;

OK 09. Hcnoap3oBaTh
HH(POPMAIIMOHHBIE TEXHOJIOTHH
B npodeccuoHaNbHON
JIeSITCIBHOCTH;

OK 01. Beibuparb cnocoOsl
perieHus 3a1a4y
npodecCHOHAIbHON
JESATETLHOCTH TMPUMEHUTETHHO
K pa3IMIHBIM KOHTEKCTaM;

OK 06. IIposiBasTh
IPaKIaHCKO-TIATPHOTHIECKYIO
MO3UIINIO, IEMOHCTPHPOBATH
OCO3HAHHOE MTOBEJCHUE Ha
OCHOBE TPAIUITHOHHBIX
001IEYeIOBEYECKHUX
LIEHHOCTEW, IPUMEHSITh
CTaHAapThI
AHTUKOPPYIIIUOHHOTO
MOBEICHUSI.

OK 04. PaboTaTh B KOJIJIEKTUBE
u  KoMmaHzae, A(DPEeKTUBHO
B3aUMOJICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KINEHTAMHU;




1.4. Kosin4ecTBO 4acoB HA 0OCBOeHHe padoyeil MporpaMMbl yueOHOI
AUCHHUTITHHBI
O0beM 00pa3oBaTEIHHON MPOTPAMMBI B aKaJeMUYeCKuX dacax: 132 yac.
B TOM YHCJIE:
Oo0s3arenpHas ayauTopHas Harpy3ka — 148 vaca;
[IpakTrnueckue 3aHsaTUSA — 54 yaca.

2. COJEP)KAHUE YYEFHOU JUCHUILINHBI 1
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yueOHoi1 padoThI O06bem yacoB
O06bem 00pa3zoBaTeIbHOM MPOrpaMMBbI B aKaJIEMUYECKHUX Yacax 132
B TOM YHCJIE:
AyauTopHas B TOM YHCIIC: JTCKIHH 78
MPAKTUYECKUE 3aHITUS U KOHTPOJIbHbBIC 54
IPOMEKYTOUYHAs aTTecTaus B (popme 3K3aMeHa BO 2 ceMecTpe

[IpopunprHoe wu3ydeHue  oOIIEOOpa3oBaTEIbHON  y4eOHOM  AUCIMILIMHBI
«Du3nKa» OCYIIECTBISETCS YaCTUYHBIM IepepachpenielieHneM Y4eOHbIX 4YacoB |
OTOOpOM JHMIAKTUYECKUX €IWHUI[ B 3aBUCUMOCTH OT BaXHOCTH TEM [
cneruanbHoctn 23.02.07 Texnudeckoe 0OCIyKMBaHUE M PEMOHT JBUTATENEH, CUCTEM
Y arperaToB aBTOMOOMJIEH.

Paznen 8 «9Bomronust Beenennoi» uCkItouéH U3 paboueil mporpaMMbl yueOHOM
TUCIUTUINHBL « DU3KKa» B CBSI3H C BBEJICHUEM YUE€OHOM NUCIMIUIUHBI « ACTPOHOMHS B
COOTBETCTBUH ¢ MUCbMOM MuHucTepcTBa 00pasoBanus u Hayku P® ot 20.06.2017 r.
«O06 opranuzaiy yueOHOro npeamMera « ACTpPOHOMHUSINY




2.2.TemaTnueckuii IVIaH M cofAepKaHUe Y4eOHOH TUCHUILINHBI Pu3nka

E%g%;ggzaggﬁ Coaeprxanue yueOHOIro MaTepHaJa, 1a00paTopHble M NPaAKTHYeCKHe PadoThI. O0bem yacoB (?;gggfll;[;

Beenenune Copaepxxanue yueOHOro MmarepuaJia 1
Qu3uka — hynoamenmanvras HaykKa 0 npupooe. Z
EcTtecTBeHHO-HAy4HBIN METOJ, IO3HAHUSA, €T0 BO3MOKHOCTH U TPAaHULIBI IPUMEHUMOCTH.
DKCIIEpUMEHT U TEOpHs B TPOIIECCE MO3HAHMS TPUPOILL. MoaenrpoBanne pU3MUECKUX SBJICHUN U 1
npoueccoB. Posb 3kcriepuMeHTa U TEOPUM B IIPOLIECCE TO3HAHUS IIPUPOBIL. 2
Qusuueckasn eeauyuna. llorpemHOCTH W3MepeHHMH (u3nyecknx BeanuuH. DU3NYECKHE 3aKOHBI.
['panuLibl TpUMEHUMOCTH (pU3HUECKUX 3aKOHOB. IloHsATHE O U3MUecKoil KapTuHE MuUpa. 3HAYCHHE
¢u3uku npu ocsoeHuu crenuanbHocteil CI1O.

Pa3znea 1. MexaHuka 20
Coaep:xxanue yueOHOIro MaTepuaJia
Mexanuueckoe Osuxcenue. Ilepememenune. Ilyte. Ckopocts. PaBHOMEpHOE HpsIMOJIMHENWHOE
JBWDKEeHUE. YckopeHue. PaBHomepeMeHHOe npsMoiiMHEHOe [BHxkeHue. CBOOOJHOE NajeHue. 2 2
I'paduku 1BUKEHUS.
Paenomepnoe oeudicenue no oxpysycnocmu. KuHemaTndeckue mnapaMeTpbl IBM)KEHUS Teja I10 2 2
OKPYXHOCTH: 4acTOTa, NEPUOJ, HUKINYECKasi 4YaCTOTa, [IEHTPOCTPEMUTEIILHOE YCKOPEHUE.
3axonvl mexanuxu Hotomona. Ilepsriii 3akoH Hetotona. Cuita. Macca. Umnynesc. BTopoii 3akon 2 1
Herotona. OCHOBHOM 3aKOH KJIACCUYECKON AMHAMUKH. Tpernii 3akoH HproToHa.
Nel Kounmponvuas paboma 2
Cunvl 6 mexanuxe. Cuna TAKECTH, yIPYTOCTH, TPEHUS. 3aKOH BCEMUPHOTO TAroTeHus. Bec u ) 1
HEBECOMOCTb.
3axonvl coxpanenus 6 mexanuke. 3aKOH COXPAHEHNUs UMITyJIbca. PeakTUBHOE JBMKEHNE, TPUMEHEHNE
B TexHUKe. Pabota cunbl. PaboTa noTeHunanbHeIx cuil. MomuocTts. DHeprus. Kunernueckas 2 1
sHeprus. [loTeHnManbHas 3Heprust. 3aKOH COXpaHEHMsI MeXaHU4ecKol sHeprun. [Ipumenenne
3aKOHOB COXPaHEHHUSI.
IIP: Pewenue 3a0ay Ha npumeHeHue 3aKOHO08 COXPAHEHUS. 2 2
No2 Konmponvnas paboma 2
JlaGopaTopHbie padoThI
Nel M3ydyeHne 3aK0HA COXpaHEHMsI UMITYJIbCa 4




Pa3pea 2.

Moaexkyasipuas ¢pusuka. Tepmogunamuka.

26

Conep:xxanue yueOHOIro MaTepuasia

Ocnosbl MOJZ@KyJZ}ZpHO'KuHemuqu'KOIZ meopuu. OCHOBHBIE ITOJIOKCHUS MOJIeKyJISIpHO-KI/IHeTI/I‘IGCKOI‘&

teopuu. bpoyHoBckoe aBmxenue. uddysus. CHibl 1 SHEPTUS MEKMOJIEKYISIPHOTO 2
B3anMoieiicTBus. CTpOoeHHE ra3000pa3HBIX, KUJAKUX U TBEPJIBIX TEIL.

Xapaxmepucmuxu monekyn u cucmemsl moaexyn. Pazmepsl u macca Mojekya U aTroMoB. CKOpOCTh 1
JIBU>KEHUS MOJIEKYJI. Pacu€T XapakTepuCTUK MOJIEKYIIL.

Teopusi uoeanvroco eaza. Wneanbnplii Ta3. JlaBmenue raza. Msmepenue naBiaeHus. OcCHOBHOE 1
ypaBHEHHE MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH UJICATHHOTO Ta3a.

Temnepamypa u ee usmepenue. AOCOIMIOTHBIA HYJb TeMIEpaTypbl. TepMoAMHAMHUECKas IlKaa 1
TEeMIIepaTypHhI.

Ypaenenue cazosoco cocmoanua. N3onpoueccol. I'a3oBbie 3ak0HbI. MosipHas ra3oBasi HIOCTOSIHHAS. 1
Ipaxmuuyeckue 3a0anus 4
Ne3 Kouwmponvuas paboma 2
Buympennss suepeus u cnocodul ee usmenenusi. Tepmonunamuka. OCHOBHbBIE TIOHATHUS U

onpeneneHus. BHyTpeHHss1 sHeprust cucteMbl. BHyTpeHHsIs sHeprus uieanbHoro ra3a. Pabora u 2
TEIUI0Ta Kak (JOpMBI TIepeaadu YSHEPTUH.

Tennonepeoaua. TennoeMKOCTb. Y eJIbHAs TEIUIOEMKOCTb. Y paBHEHHE TEIUIOBOTO OajaHca. 1
3axonvr mepmoounamuxu. [lepBoe Hayano TepMoauHaMuKu. AanabaTHbIN npoliecc. Bropoe Hauano 2
TEPMOJIMHAMUKH, HEOOPAaTUMOCTh TEIJIOBBIX TIpolieccoB. [IpumeHneHrne 3aKk0HOB TEPMOIUHAMUKH.

Tennosvie osueamenu. llpunnun nevicteus TeruioBor Mamuael. [ukn Kapro. KITJ[ termoBoro 2
nsuratens. OxpaHa mpupoOIbI.

Ceoticmea napos. Ucniapenue u konaeHcanus. Haceimennsiii map. AGCOTIOTHASI B OTHOCUTEIbHAS

BJIQXKHOCTH Bo3ayxa. Touka pocsl. [Ipubops! nms n3mepenus BnaxHocTu. Kunenue. 3aBUCHMOCTh 1
TEeMITepaTyphbl KUTIEHHS OT AaBieHus. OnpeaeneHne BIaXHOCTH BO3IyXa.

Ceoticmsa srcuoxocmetl. XapakTEpUCTHUKA KUIAKOTO COCTOSIHUSA BellecTBa. [10BEpXHOCTHBIH croii

JKUJKOCTH. DHEPTHs TOBEPXHOCTHOTO CJIOS. SIBJIICHHS HA TPAHUIIE )KUIKOCTH C TBEP/IBIM TEIIOM. 1
Kanunnsipusie sBieHus.

Ceoticmea meepOvix men. XapaKTepUCTHKa TBEPAOrO COCTOSIHMSI BeEIleCTBA. YIPYyrue CBOWCTBA

TBepAbIX Ted. 3akoH ['yka. Mexanuueckue cBOMCTBA TBEpABIX Tell. TEMIOBOE pacIIMpEeHHE TBEPJIbIX 2

TeJ U KuJaKocTel. [1naBnenne u Kpucramiu3anus.




No4 Koumpoavnas paboma

JlaGopaTopHble padoThI

Ne2 N3mepenune MOayIsl yIPYTroCTU PE3UHBI.

Ne3M3mepeHne BiIaKHOCTH BO3yXa

Pazpgea 3.

DJIeKTPOIMHAMHUKA

36

Conep:kanue y4eOHOro MaTepuaJa

Dnekmpuyeckue 3apsovl U UX c80UCmMEd. 3aKOH COXPAHESHHSI SJICKTPUUECKOTO 3apsiia. DICKTPU3aIIHsI
Teu1, npuMeHenue. 3akoH Kynona. Pacu€r cuit KyJIOHOBCKOTO B3aMMOICHCTBUSI.

Dnekmpuueckoe none. HanpsKeHHOCTh 3JIEKTpUUECKOro nojs. [IpuHuun cynepno3uuuy nose.
Omnpenenenue pe3yJbTaTUPYIOUIETO BEKTOpa HAMPSKEHHOCTH.

HomeHuuan. Paznocms nomeryualos. Pabora CHUll QJICKTPOCTATUYCCKOT'O T10J14.
SKBI/IHOTGHHHEUIBHLIG IOBCPXHOCTH. CBs13b MCXKAY HaANPSKCHHOCTBHO W PA3HOCTBIO IMOTCHLMAJIOB
QJICKTPHUYCCKOTI'O I1O0JIA.

Ilposoonuxu u ousiexmpuku 8 snexkmpuueckom noie. Ilonsgpuzarus AUIISKTPUKOB. SIBIIeHNe
IEKTPOCTATUYECKOW NHIYKIIHH.

Konoencamopwi. Inextpoémkocth KoHAeHcaTopa. CoequHeHNEe KOHAEHCATOPOB B OaTapero. DHeprus
3apsHKCHHOTO KOH/ICHCATOPA.

Ne5Koumponvnas paboma

Dnekmpuyeckuti mox 6 Memanniax. DNEKTPOHHBIHN ra3. Y cloBuUs, HEOOXOAUMBIE JIJIsl BOSHUKHOBEHHS U
MOIEpKAHUS AMEKTpUIeckoro Toka. Cuja Toka M INIOTHOCTh TOKa. 3akoH OMa Jyist ydacTka 1enu 0e3
OJ1C.

3axonbvl coedunenus npogooHuKos. Pacuér aieKTpudecKux Lenen.

Dnexmpoosudxicywjas cuia ucmoynuxa moxa. 3akon Oma i nonHoi 1enu. CoeJMHEHNE HCTOUHUKOB
AIIEKTPUYECKOM YHEPTUU B OaTapero.

3axon [Jocoyns—Jlenya. PaboTa W MOIIHOCTH AJIEKTPUYECKOro Toka. TemnoBoe NEHCTBUE TOKa,
MIPUMEHEHUE.

Ne6 Konmponvuas paboma no meme «3aKoHbl NOCMOSHHO20 MOKAY.

Sﬂekmpuqecmn? MOK 6 SJIeKmpoJiumax. 3J'ICKTpOJ'IPI3. 3aKOHEBI d)apa,ueﬂ. HpI/IMCHCHI/IC QJICKTPOJIN3A.

Inekmpuuecku mok 6 2asax u eaxyyme. VloHmzamus raza. Buael razoBsix paspsgoB. [lonstue o
m1a3me. CBOMCTBA M MPUMEHEHHUE 3JIEKTPOHHBIX MTyYKOB.

RN

Dnexmpuyeckutl mox 6 nonynpogoonuxax. CooOCTBeHHast IPOBOAUMOCTD TOTYIPOBOTHUKOB.
Ilonynposoonuxosvie npubopol

[EY

1IP: Pewenue 3a0au no meme « neKkmpuieckuii MoK 8 pasiuiHblx cpeoaxy.
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Ne7 Koumponvhas paboma.

Macnummnoe none. BeKTOp HHAYKIOWKW MAIrHUTHOI'O I10JIA, IMHUHA MarHUTHOM HHAOYKIOWU.

eiicmeue MacHumHo20 NOA HA NPAMOJUHELHBLL NPOBOOHUK ¢ MOKOM. JIBUTATEINb MOCTOSIHHOTO TOKA.
3akoH Amnepa. BzaumonaeiictBue TOkOB. MarHUTHbBIN MOTOK.

[

eiicmeue macnumno2o noasa Ha osudcywulics snekmpudeckuti 3apso. Cuna Jlopenua. Y ckopurenu
3apsDKEHHBIX YacTHIL.

IIP: Pewenue 3a0au no meme «Maznumnoe noey.

AHenenue anekmpomaznumuou unoykyuu. 3akon MU, BuxpeBoe aiaekTpuyeckoe noJe.

Camoundykyus. VIHIyKTUBHOCTb. DHEPIrUsi MArHUTHOTO TOJISL.

LS

JlaGopaTopHble padoThI

Ne 4 M3yuenue 3akoHoB OMa.

Ne 5 Wi3yueHue siBIeHUs 3JIEKTPOMAarHUTHON MHIYKIIUH.

Pa3znen 4.

KoJse0anus v BOJHBI

16

Coaep:xaHue yueOHOIro MaTepuaJia

Mexanuueckue konebanus. KonebarenbHoe BHXKeHHE. ['apMoHMueckue KojeOaHMs. YpaBHEHUE
rapMoHuueckux kosnebanuil. CBoOoaHble MexaHudeckue kosiebanus. [IpeBpailieHue sHeprum npu
KosiebarenbHOM JBHKeHMU. CBOOOAHBIE 3aTyXarole MeXaHW4YecKue KojeOaHus. BbIHyXIeHHbIE
MexaHuyeckue Kosebanusi. Pesonanc. ABTokosie6aTeabHble CUCTEMBI.

Ynpyeue 6onnwi. IlomepeuHsle M NPOJOIbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBL. MHTepdepeHmus
BoJIH. [loHsiTHe 0 tudpakiiuu BojH. 3BYKOBbIE BOJIHbBI. YJIBTPa3BYK M €r0 IPUMEHEHHUE.

C60000HbIE IneKmpomazHumHuble Kolebanus. [IpeBpanieHne Hepruu B KojaeOaTeIbHOM KOHTYPE.
3aryxaroliue 3IeKTPOMarHuTHbIE KosieOaHus. [ eHepaTop He3aTyXaloINX AIEKTPOMArHUTHBIX
Kosie0aHuM.

Buinyoicoennvie snexkmpuueckue konebanus. IlepemeHHbli Tok. ['eHepaTop nepeMeHHOro Toka.
EMKOCTHOE M MHAYKTUBHOE CONPOTUBIIEHUS IEPEMEHHOTO TOKA.

Tpancghopmamopwi. Peoscumot pabomul. [lonyueHue, nepenada u pacnpeaeneHue deKTPOIHEPTHH.
Toxku BBICOKOM YaCTOTEL.

Inexkmpomaznumuoe nose Kak ocodwlii 6uo mamepuu. IAEKTpOMarHuTHbIE BOJIHBL. Bubpatop I'epua.
OTkphIThIN KoNebaTenbHbI KOHTYP. M300perenue paano A. C. IlonoBbiM.

Ilonamue o paduoceﬂau. HpI/IHLII/IHBI COBpeMCHHOﬁ paanoCBA3U. HpI/IMCHCHI/IC SJICKTPOMATrHUTHBIX
BOJIH.

Ne8 Konmponwvnas paboma no meme «Konebanus u gonnul.
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JlabopaTopHsblie padoThl

No6 Onpenenenue yckopeHusi CBOOOTHOTO MaCHHS 3
Paznea 5. 18
OnTtuka
Coaep:xxaHue y4eOHOIr0o MaTepHuaJia
Kopnyckynapro-eonnosas npupoda ceema. CKOPOCTb paclpoCTPaHEHHUsI CBETA. 2 2
3axonvl 2eomempuueckou onmuxy. 3aKOHBI OTpaXKeHHsI U npesiomsieHus ceeta. [lonHoe oTpaskeHue. 2 2
Jlunzer. I'ma3z xak onTtuueckas cuctema. Onrudeckue npubopsl. Iloctpoenne u300pakeHwMid, 2
JTAaBAEMBIX JINH30M.
Humepgepenyus ceema. KorepeHTHOCTh CBETOBBIX Jydedl. MHTepdepeHIHs B TOHKUX IJICHKAX. 5 1
Konbua Hetotona. Mcnonb3oBanue nHTeppepeHIINN B HAYKE U TEXHUKE.
Hugpakyus ceema. Jludpakuusi Ha METH W B NMapaJUICIbHBIX Jydax. /ludpakinuoHHas pemeTka. 5 1
[Tonsitue o ronorpadumu.
Honapuzayus ceema. JIBoviHO€ nydenpenomiieHue. Ilonsiponbl. 1 1
Hucnepcus ceema. Bunpl ciektpoB. CrekTpsl ucnyckanus. CeKTphl MOTTIOMEHUS. 1 1
LIxana snekmpomacHumnozo usiyyeHus. Y nbTpaproiaeToBoe u HHPPAKPACHOE U3ITyUCHHS.
PentrenoBckue nyun. x npupoja u CBOMCTBa. 2 2
Nell Konmponvnas paboma no meme « Onmuxay. 2
JlabopaTopHbie padoThl
Ne8 U3yuenne nudpakuun v uHTEpdEpeHINH CBEeTa 2
Paznen 6. DJieMeHThbI KBaHTOBasi (puznka 16
Coaep:xxaHue yueOHOro MaTepuaJia
Keanmoesas onmuxa. TennoBoe nznyudenue. Pacnpenenenue sHepruu B CEKTpe aOCOTOTHO TBEPAOTO
tena. KBanroBas runoresa [Tnanka. ®otonsl. Buemnuit porosnexrpuueckuii 3¢ dexr. BuyTpenuuit 2 1
doroadekr. 3akonsl poTorpdexra. Tumnsl GoTOITEMEHTOB.
Cmpoenue amoma. Pa3BuTHE B3IIISI0B HA CTPOEHUE aTOMa. 3aKOHOMEPHOCTU B aTOMHBIX CHEKTpax
Bojiopofa. SnepHas moaens atoma. OnbiTel O. Pesepdopna. Moaens atoma Bogopoaa o H. bopy. 2 1
I'mnoresa ne bpoitisi. KBaHTOBBIE T€HEPATOPBHI - J1a3epbl, TIPUMEHEHUE.
Paouoaxmusnocmye. EcTecTBeHHas painoakTUBHOCTb. Allb(a, OeTa, raMma — U3IydeHue. 3aKoH 5 1
paiM0aKTUBHOIO pacmaja.
Cnocobvl Haba00eHUsl U pecucmpayull 3apsadCceHHbIX Yacmuy. 1 1
Cmpoenue amomnozo siopa. Jlepext Macchl, SHEpTHUs CBI3U U YCTOWIMBOCTh aTOMHBIX sifiep. S nepHbie 2 2
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peakuuu. MckyccTBeHHas paAMOaKTUBHOCTh. Pacy€T SHEpruu CBs3U aTOMHBIX SIIEP.

Jenenue masxcenvix sioep. llenHas siaepHas peakius. Ypasisiemas IienHas peakuus. S aepHpii

peakrop. buosiornueckoe 1eHCTBUE paJMOAKTUBHBIX U3Jy4YeHHUN. PasBuTHE 1epHON SJHEPIETUKHU. 2
OnemenmapHvle 4acmuybl. 1
NelO Kommponvuas paboma no meme «Keanmosas uzuxay 3
IIpomeskyTounas arrectanus B popme 3K3aMeHa 2 ceMeCcTp

Bcero: 132
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3. YCJIOBUSA PEAJIN3ALIMU YYEBHON JUCIHUILINHBI

3.1. TpeGoBanusi K MHHHUMAJBHOMY MATEePHAJIbHO-TEXHUYECKOMY
o0ecrneyeHunIo

Peanu3amus mporpaMMbl AUCHMILTAHBI TPEOyeT HANMUYUS yueOHOro KaOuHeTa -
nabopaTopuu (Hpu3mKa.

Obopyodosanue yuebHo2o Kkabunema - 1a60pamopuu.:

1. Texuuyeckue cpeAcTBa 0OyUCHHSI: KOMITBIOTEP, MPOEKTOP, MPUHTEDP, IKPAH.

2. JlabopatopHoe 00OpyZOBaHHE 7Sl TPOBEACHHUS JIaOOpAaTOPHBIX paboT:
U3y4YCHUE JBWKCHHS Tejla TMOJ JICHCTBUEM CHJIBI YNPYTOCTH M TSDKECTH, 3aKOHA
COXpaHEHHUs UMIyJbca, 3akoHa OMa g ydacTKa IeNH, HW3YUYCHHE SIBICHUS
DJIGKTPOMArHUTHOW WHIYKIMH, WHTEPPEPECHIMH U TUPPAKIUN CBETA, HU3MEPCHUS
BJIQXKHOCTH BO3]lyXa, YCKOPEHHUs CBOOOAHOIrO majaeHus (B T.4. JEMOHCTPALlMOHHBIM
CIIocoOoM).

3. [Ipubopsl 1eMOHCTpaIMOHHBIE.

TexHuueckue cpeacTBa 00y4eHUsI: KOMIIBIOTEp, IPOEKTOP, SKPaH.

3.2. UudopmanmonHoe odecnevyeHue

Nudopmanmonnoe  obecrieueHre  OOydeHUS  COJEPKUT  TMEPEUYCHBb
PEKOMEHIYyEeMbIX y4eOHbIX U3JlaHul, VIHTepHeT-pecypcoB, TOMOJHUTEIBHOU
JUTEPATYPHI.

OCHOBHBIE€ HCTOYHUKH

1.Tpodumona T. U., Gupcos A. B. ®usuka nis npodeccuii U crienuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO- Hay4yHOro npodureil: Pemenue 3a1a4: y4ueb. mocodue
JUTSL CTYJIEHTOB MPO(heCCUOHATBHBIX 00pa30BaTEIbHBIX OpPTraHU3AIIHM, OCBAUBAIOIIIX
npodeccun u cnermaibHocty CI1O. mox pen. — M.,2016.
2. ®upcos A. B. ®usuka 115 npodeccuii U crienuanrbHOCTENH TEXHUUECKOTO U
ectecTBeHHO- Hay4yHoro npodwuneit CIIO/ mox pen. Tpodumona T. Y. — M.,2017
3. Y4eOHuK A1 CTyACHTOB NMPOhEeCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIINA,
ocBauBaroimux npopeccun u cneunansuocty CIIO/ mox pen. Tpodumosa T. U. —
M.,2017

JlonoJIHUTEIbHbIE HCTOYHUKHT

1. Mskumes .41 , CunsxoB A.3. «®Pusuka» Yueonuk miasa 10-11 knacc
o011e00pa3oBateNbHBIX yupexaenuil. — «IIpocsemienuey, 2019 rog.

2. Msxumes I'.51 , byxoBueB b.b, Corckuit H.H. «®u3uka» YueOHuk ns
11 kacca oO1eo6pazoBaTenbHbIX yupexaeHuid. — «lIpocsemienuey, 2019 rog.

3. Jmutpuesa B. ®@. duszuka nis npodeccuii u criennanibHOCTER
TEXHUYECKOTO Tpoduiisi: yaeOHUK 1 00pa30BaTEIbHBIX YUPESKIECHUHN cpel. mpod.
obpazoBanusg. — M., 2017.

4, Jmutpuesa B. ®@. ®usuka nis npodeccuii u criennanbHOCTEN
TexHudeckoro npodusss. COopHHK 3a1a4: yueb. mocodue st o0pa3oBaTEIbHBIX
yupexaeHuit cpes. npod. oopazoBanus. — M.,2017.

Ilepeyens UHTEpHET-pEcypcoB
1. «EnuHoe okHO oCTyMa K 00pa3oBaTeIbHBIM pECypcam -
http://windows.edu/ru
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«EnunHas xoyuiekius MudpoBbiXx 00pa3oBaTelbHbIX pecypcoBy - http://school-
collektion.edu/ru

«DeepanbHbIil IEHTP HHHOPMAIIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB) -
http://fcior.edu.ru

denepanpublii mopran «Poccuiickoe oopazoBanue» - http://www.edu.ru
Poccuiickuit o6pazoBarenbHbIN moprain - http://www.school.edu.ru

Katasnor y4eOHbIX H3aHHi, JIEKTPOHHOTO 000PYI0BaHHS U 3JICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB IS 00IIIEeT0 00pa3oBaHUs -
http://www.ndce.edu.ru

IxompHeIi IOpTan - http://www.portalschool.ru

denepanbHblil mopTai « HGOPMAIMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTUH B
obpaszoBanum» - http://www.ict.edu.ru

Poccuiickuii moprai oTKpbeITOro oopaszosanus - http://www.opennet.edu.ru
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
T CTIUTLIAHBI

KoHTponb ® oOIleHKa pe3yJbTaTOB OCBOCHUS yYeOHOW JUCIMILTAHBI
OCYIIIECTBIISICTCS TIPETIOIaBaTeNIeM B MPOIECCE MPOBEACHUS MPAKTUICCKUX 3aHATHH,
7a00paTOpPHBIX PabOT, TECTHUPOBAHUS, a TaKXKE B pE3YyJIbTaTe BBIMOJHECHUS
00yJaroNMMUCS UHANBUIYJTBHBIX 3aIaHHUH, POSKTOB, UCCIICTOBAHU.

Pesynmbrarel  00yueHHs pacKpBIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHUSA U
pUOOpETECHHBIC YMEHUS, HAIIPABJICHHBIC HA TPHUOOPETECHUE OOITMX KOMITCTCHITHH.

Pe3yabTaThl 00yueHusi (MpeIMeTHbIE) D®opMbI U METObI
Ha ypOBHE YUEOHBIX JICUCTBUM KOHTPOJISI M OLIEHKH
pe3yJabTaToB
00y4YeHust
BBenenue
o VMeHHe BBICKa3bIBaTh TUIOTE3bI Il OObsACHEeHUWs | BX0aHOH KOHTPOJL
HaOJIIOJaEMBIX SIBJICHUM. (TecroBas pabota)
. YMeHnue npeaiaratb MOJEIH SBJICHUM.
. VKasaHWe IpaHHI  IPUMEHHMOCTH  (hu3nueckux | 1eKYIIHH KOHTPOJIb
3aKOHOB. (ycrHsrit ompoc,
o W3n0KeHHe OCHOBHBIX —IIOJOXKEHHH  COBPEMEHHOM MHUCHMCHHbIC 3a/1aHHS)
Hay4YHOU KapTHUHBI MUDA.
o [IpuBeneHre npuMepoB BIMSHUS OTKPBITUN B (U3HKE
Ha MPOTpecc B TEXHUKE U TEXHOJIOTUU MPOU3BOJICTBA.
° [lepeBoa enunun u3Mepenus B cucremy CHU.
MexaHuka
o [IpencraBnenue MEXaHMYECKOTO IBUYKEHHS TENa Texymmii KOHTPOJIbL
YpaBHEHUSMHU 3aBUCUMOCTH KOOPAHUHAT U MPOEKIUEH (ycTHBIH ompoc,
CKOPOCTH OT BPEMEHHU. MIPaKTUYECKHE
(] Hpe,[[CTaBJ'IeHI/Ie MEXAHUYECKOT'O JIBUKCHUS TEJIa 3allaHusl, TECTOBBIC
rpadukamMu 3aBUCUMOCTH KOOPJMHAT U POEKLIUEN CKOPOCTH 3a1anusl, pedeparsi,
OT BPEMEHH. MIMCbMEHHBIE 3aJ1aHus,
. Onpenenenne KOOpAUHAT MPOUJEHHOTO ITyTH, CKOPOCTH 1n1abopaTopHbIC padOTHL,
U YCKOpEHHUs Tela Mo rpapukaM 3aBUCUMOCTH KOOPJIUHAT U perieHue 3a1ad.).
MPOEKIIMN CKOPOCTH OT BPEMEHHU.
. OnpeeneHne KoOpAMHAT POIIEHHOTO MyTH, ckopocTr |  PYOEKHBIH KOHTPO.IL
¥ YCKOPCHUS Tela 10 YPaBHEHHUSIM 3aBUCHUMOCTH KOOPIHHAT (TecToBas padora).
U TIPOEKLUH CKOPOCTH OT BPEMEHH.
o VYka3zaHue UCIOJIb30BAHUS OCTYNATENbHOTO U
BpaIllaTEIbHOTO ABM)KEHUN B TEXHHUKE.
. Onpenenenne NEHTPOCTPEMUTEIIBHOTO YCKOPEHMUSL.
. [IpencraBnenne HHPOPMALIUU O BUAAX TBUKECHUS B
BHUJIE TAOJIUIIBI
o [IpumeHeHne 3aKOHOB COXPAHEHHUS UMITYJIbCA JJIst
BBIUMCJICHUSI U3MEHEHMSI CKOPOCTEHN TeJ IPU UX
B3alMOJICCTBUM.
o Beruncnenue paboThl cuil 1 U3MEHEHUSI KUHETUYECKON
JHEPruy Tena.
o MIOTEHIIMAJIbHOW YHEPTUH TEJ B TPABUTALIMOHHOM IIOJIE.
o 3aKOHA COXPAHEHHS MEXaHUYECKON SHEPTUU IIPH
pacyerax pe3yJabTaToB B3aUMOAEHCTBUM TEI
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TpaBUTaOMOHHBIMU CUJIaMU U CUJIaMHU YIIPYTI'OCTH.
Vkazanmne T'paHull MIPUMCHHUMOCTH 3aKOHOB MCXaHUKH.

OcCHOBBI MOJICKYJ/ISIPHOM (PM3HKH H TePMOANHAMHUKH

Pemenue 3ana4 ¢ IpUMEHEHHEM OCHOBHOI'O YPaBHEHUS
MOJIEKYJIAPHO -KUHETUYECKON TEOPUH Ia30B.

Omnpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUY Ha OCHOBAHWU YPAaBHEHUS COCTOSIHUSA UI€aJIbHOTO
rasa.

Omnpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM MPOUCXOASIIMX IPOLIECCOB 10 rpaduKam
3asucumoctu p (T), V (T), p (V).

DKCIepUMEHTAIIBHOE UCCIIEI0BAaHUE 3aBUCUMOCTH V
(T).

IIpencraBnenue B BUE rpag kOB H30XOPHOTO,
1300apHOT0 U30TEPMHUUECKOTO IIPOLIECCOB.

Brruncnenue cpeiHeli KWUHETUYECKON SJHEPTUU
TEIJIOBOTO ABMKEHUS MOJIEKYJI 11O U3BECTHOM TEMIIEpaType
BELIECTBA.

Bricka3piBaHue runores A 00bsACHEHUS
HA0JII0/IaEMBIX SIBJICHUN. YKa3aHHUE IpaHUL] IPUMEHUMOCTHU
MOJIENIU «UIeaIbHBIN ra3» u 3a-koHoB MKT

Pacuer u3MeHeHus: BHYTpEHHEH SHEpruu Tell, paboThl U
IIEPEAAHHOTO KOJIMYECTBA TEIJIOTHI C UCIIOJIB30BAaHUEM
IIEPBOT0 3aKOHA TEPMOJUHAMUKHU.

Pacuet paboTbl, COBEpLICHHOI ra3oM, Mo rpaguky
3aBUCHMOCTH

p (V).

Boruncnenue KIT/I npu coBepiieHuu ra3oM padoThl B
IIpoLIECCaX U3MEHEHUS COCTOSAHUS 10 3aMKHYTOMY LIMKITY.

OOBsicHEeHHE NPUHIMIIOB JICHCTBUS TEIJIOBBIX MAILIUH.

N3noxxeHne cyTu 3KOJIOTHYECKUX MPpoOem,
00yCIIOBJIEHHBIX Pa0OTON TEIIOBBIX ABUraTeneil n
MIPEIOKEHUE IIyTH UX PEIICHHUS.

VYka3zaHue rpaHul] NPUMEHUMOCTH 3aKOHOB
TEPMOJAVHAMUKH.

N3mepenne BIaKHOCTH BO31yXa

Pacuer konmuecTBa TEIOTHI, HEOOXOAUMOTO IS
OCYILECTBJIEHUS ITpoliecca MEPEX0/1a BEIECTBA U3 OJTHOTO
arperaTHOro COCTOSIHUS B Ipyroe

[IpuBeneHne NpUMEPOB KaMUJUIAPHBIX SBJICHUN B OBITY,
IIPUPOJIE U TEXHHKE.

Texkymuii KOHTPOJIb

(ycTHBIH ompoc,
MIPAKTUIECKUE
3aJJaHHsl, TECTOBBIC
3aJJaHus,
nabopaTopHbIE pabOTHI,
MMChMEHHBIC 33JJaHus,
(bu3NYeCcKuil TUKTAHT,
pelieHue 3a1ad.)

Py0e:xHbIi KOHTPOJIb

(koHTpOJBHAS paboTa)

DJIEKTPOANHAMHKA

Brruucnenue cuin B3anMOJENCTBHS TOYEUHBIX 3aPsI0B

Brruucnenne HanpsoKEHHOCTH 3JEKTPUYECKOTO OIS
OJIHOTO U HECKOJIBKMX TOYEUHBIX 3apsI0B

Brluncnenue noreHnuaa 3eKTpUYECKOro mois
OJIHOTO U HE-CKOJIbKMX TOYEYHBIX AIEKTPUUYECKUX 3apsI0B.

Brruucnenue sHeprum 2MeKTPUIECKOro oIS
3apsKEHHOr0 KOHJIEHCATopa.

BrinonHenue pacueToB CUiIbI TOKA U HAIIPSKEHUN Ha
Y4aCTKaxX JIEKTPUUECKUX LECTICH.

OnpITHAas IPOBEPKA 3aKOHOB COCAVHECHHUS
IIPOBOJHUKOB.

Texkymuii KOHTPOJIb

(ycTHBII onpoc,
MPaKTUYECKHE
3aJlaHusl, TECTOBBIE
paboThI,

nabopaTtopHbie pabOTHL.)

Py0exHbIii KOHTPOJIb

(koHTpOJIbHAsS paboTa)
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CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.

° Brrunciienue cui, AEMCTBYIOIMX HA TPOBOJHUK C
TOKOM B MarHUTHOM ITOJIC.

° Brrunciienue cui, AEHCTBYIOIIMX HA AJEKTPUUECKUN
3apsil, IBUKYIIMIACA B MAarHUTHOM TIOJI€.

° Brrunciienue sHepruM MarHuTHOTO TOJISL.

° OObsicHEeHHEe TTPUHITUTIA JICHCTBUS JICKTPOIBUTATES.

° OObsicHEeHHEe TPUHITUIIA JICHCTBUS TeHEpaTopa
AIIEKTPUIECKOTO TOKA, JIEKTPOU3IMEPUTEIBHBIX TPHOOPOB.

° OOBbsicHeHrEe IPUHIIUIIA ICUCTBUS Macc-CIieKTporpada,
YCKOpHUTE-JIeH 3apsSyKEHHBIX YaCTHII.

° OOBsicHEHHE PO MAarHUTHOTO TOJIsT 3EMITH B JKM3HU

pacTeHui, )KUBOTHBIX, YEIIOBEKA.
[IpuBeneHre npuMeEPOB NPAKTUYECKOIO IPUMEHEHHUS
W3YYECHHBIX SIBJICHUN

KoJse0anus v BoJIHBI

o HccnenoBanue 3aBUCUMOCTH TiepUoa KojaebaHui
MaTEeMaTUYECKOI0 MasiTHUKA OT €ro JJIMHBI

. Brruncnenue nepuoia KosiebaHUil MaTeMaTH4ECKOTO
MasiTHUKA M0 U3BECTHOMY 3HAUEHUIO €0 JJINHBI.

o Brruncnenue nepuo/ia KonebaHuii rpysa Ha IpyKHHE
10 U3BECTHBIM 3HAYEHMSIM €I0 MAcChl U )KECTKOCTHU
MPYKHUHBIL.

o [IpuBeneHre NpUMepPOB aBTOKOJIE0ATENBHBIX U
MEXaHUYECKUX CUCTEM.

o [TpoBenenue kiaccuduranuu Konedanui

. Habmoienue u o0bsiIcCHEHUE SIBIEHUI HHTEpPEepeHIInN
U TU(QpaKkIMi MEXaHUYECKUX BOJIH.

o [IpencraBnenue odbnacTeil npuMeHEHUs yabTpa3ByKa U
NEPCHEKTUBBI €r0 UCIOIb30BAHUS B PA3IMUHBIX 00JaCTAX
HAYKH, TEXHUKH, B MEIUIITHE.

. N3noxxkeHne cyTu 3KOJIOTUYECKUX NMPOOJIeM, CBA3aHHBIX
C BO3CHCTBHEM 3BYKOBBIX BOJIH Ha OPraHM3M Y€JI0BEKa

o Habmtonenue ocuiorpaMM rapMOHUYECKUX
KoJie0aHUM CUJIbI TOKA B IIETIH.

o N3mepenue 31eKTpoeMKOCTH KOHIEHCATOpa.

o Pacuer 3HaueHMi CUIIBI TOKA U HAPSKEHUS Ha
AJIEMEHTaX LEMU NEPEMEHHOT0 TOKa.

o OO0®bscHEeHrEe TPUHLIUITUATBHOTO Pa3INYUs IPUPOIBI
YIPYTUX U 3JEKTPOMArHUTHBIX BOJIH.

. W3noxeHne CyTH 3KOJIOTHYECKUX MPOOIIeM, CBSI3aHHBIX
C DJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU U BOJTHAMH.

o OO®bscHEHNE POJIH JIEKTPOMArHUTHHIX BOJIH B
COBPEMEHHBIX MCCIIEJOBAHMSIX BCEIEHHOMN

Tekymmii KOHTPOJIb
(ycTHBIii ompoc,
MPAKTUYECKHE
3aJlaHusl, TECTOBBIC
3aJJaHus,
nabopaTopHbIS
paboThL.)

Py0e:xHbIi KOHTPOJIb
(koHTpOJBHAS paboTa)

Onruka

. [IpuMeHeHne Ha MPAaKTUKE 3aKOHOB OTPAKECHHS 1
MIPEIOMJICHUS CBETA NP PELICHUH 33/1a4.

. YMeHHe CTpOUTh N300paKEHUS MPEMETOB, 1aBACMbIC
JUH3AMH.

. N3mepenue NMHbI CBETOBOM BOJIHBI 110 pe3yjbTaTam
HaOJIOZICHUS SIBJICHUS MHTEP(EepEeHITUN

. HabGmronenue siBnenus nudpakiuu cBeTa.

Texkymuii KOHTPOJIb
(ycTHBIH onpoc,
MPaKTUYECKHE
3aJJaHUsl, TECTOBBIE
3aaHus, pedeparsl,
nabopaTopHbIE pabOTHI,
CaMOCTOSITETIbHAS

pabora.)
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o HaGntonenue siBieHUs MONSApU3aMU U TUCTIEPCHH
CBeTa.

. [IpuBeneHne npuMepoB MOSIBICHUS B IPUPOLIE U
UCTIOJIb30BAaHUS B TEXHUKE SIBJICHUN HHTEp(EpeHLINH,
JubpaKuy, MOJSIPU3ALUY U AUCIIEPCHH CBETA.

Py0e:xxHbIN KOHTPOJIb
(koHTpOJBHAS paboTa)

JJieMeHTbI KBAHTOBOM (DM3UKH

. Hab6monenue doroanekrpuueckoro sddexra.

o O6mbsacHenune 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX
IIPEACTABICHUMN.

. Pacuer MmakcMMaIbHOM KMHETUYECKON SJHEPTUU
3JIEKTPOHOB MpH (hoTo3IeKTprueckoM ddekre.

o [lepeuncnenue npruOOPOB, B KOTOPHIX IPUMEHSIETCS 0€3
WHEPIHUOHHOCTH (oTOdhdeKTa.

o OOBsicHEeHHE KOPITYCKYJISIPHO-BOJIHOBOTO Ty ajn3Ma
CBOWCTB ()OTOHOB.

o Pacder 4acTOTHI ¥ JUTMHBI BOJIHBI UCITYCKaeMOT'O CBETA

IpU Iepexo/ie aToMa BOAOPOAA U3 OJTHOTO CTAllMOHAPHOTO
COCTOSIHUS B IpYroO€.

. OObscHEHNE TPOUCXOXKIEHUS JTMHEWYATOrO CIIEKTPa
aToMa BOJOPOJA U Pa3INyus JIMHEHUaThIX CIIEKTPOB
pa3IUYHbIX ra3oB.

o Habmronenue u 00bsiCHEHNE IPUHLINTIA IEHCTBHS
naszepa.

o [IpuBeneHne npuMepOB UCIIOIb30BaHMS Jla3epa B
COBPEMEHHOM HAYKE U TEXHUKE.

. PerucrpupoBanue siiepHbIX U3IyYEHUHN C TIOMOIIBIO
cyeruuka [ 'eiirepa.

. Hcnons30Banue TPEKOB 3apsKEHHBIX YACTHLL IS
pacy€ra UX XapaKTECPUCTHK.

o Pacuer sHepruu cBs3u aTOMHBIX SAIED.

o Omnpenenenue 3apsaa 1 MacCOBOTO YMCIJIa AaTOMHOTO
A]1pa, BO3HUKAIOILIETO B PE3yJIbTaTe paIuOaKTUBHOTO
pacniazga.

o Omnpenenenne NpoayKTOB SIAEPHON PEaKIIHU.

. W3noxeHne CyTH 3KOJIOTHYeCKUX Mpo0IeM, CBI3aHHbBIX
¢ OMOJIOrMYECKUM JIeHCTBHEM PaJIMOAKTUBHBIX U3ITyUYEHUH.

° [TpoBeaenue kmaccupuKauy IeMEHTaAPHBIX YaCTHUII 110

uX (pU3UYecKNM XapaKTepucTHKaM (Macce, 3apsiay, BpeMeH!
KU3HH, CTIUHY U T.1.).

Texkymuii KOHTPOJIb
(ycTHBIH ompoc,
TECTOBBIC 3aJ[aHUA,
perieHue 3aaaq. )

Py0exHbIii KOHTPOJIb
(koHTpOJBEHAS paboTa)

IIpomexyrouHnas arrecranus B popme 3K3ameHa
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MpunoxeHue

POHJ OHEHOYHBIX CPEJACTB
JUTSl IPOBEJICHUS TEKYLIEH U MPOMEXYTOYHOM aTTecTaluu
M0 TUCLUIUINHE
I11.02 ®dusuka
Cneunansaocts 09.02.07 UHpopManmoHHbIe CUCTEMBI M IPOrPaMMHUPOBaHUE

KBanmudukanus (cTerneHp) BHITyCKHUKA

Pa3zpaboTunk web u MyIbTUMEAUNHBIX TPUITIOKECHHH

Kupos 2023
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1. Onucanne Ha3HAYeHHsI (POH/IA OLIEHOYHBIX CPEACTB
Hacrosmmit dong onenounsix cpeacts (POC) BxoauT B cocTtaB padoueit

nporpammbl  auctuiuidabl - [1].02  ®uszuka u npenHa3HadyeH I OUEHKH
IUIAHUPYEMBIX  pe3yJIbTaTOB OO0yuYeHUsS XapaKTepu3yIHUX (OpMUpPOBAHUE U
OCBOCHHME KOMIIETCHIIUH.

®OC BximodaeT B ceOsl OLIEHOYHbIE MaTepuaibl JIJIsl MPOBEACHUS TEKyIIEeH U
MIPOMEKYTOUYHOM aTTECTAIIHH.

DOC pazpaboTaH HA OCHOBAHUU:
- @enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIPHOTO CTAaHAAPTA CPEIHETO OOIIero
obOpazoBanus (B pen. [IpukazoB MunoOpHayku Poccum ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, IIpukazoB MunnpocsemieHust Poccuun ot
24.09.2020 Ne 519, or 11.12.2020 Ne 712) mno cnenuansHoctu 09.02.07
NudopmarmonHbie CUCTEMbl U MPOTPaMMHUPOBAHUE, YTBEPXKICHHOTO MPUKA30M
Muno6puayku Poccun ot 09 nexabps 2016 Ne 1547.
- YuyebHoro mmana mno crenuansHocTH 09.02.07 MuboOpMalMoHHbIE CUCTEMBI U
IIporpaMMHUpPOBaHUE, YTBEP)KJICHHOTO YueHbIM coBeToM yHuBepcuTeTa 18.04.2023 r.
(mpotoxoi Ne 5);
- IIporpamMmpl TOATOTOBKH CIIEIIHAIMCTOB CPETHEr0 3BEHA IO CICIHAIBHOCTH
09.02.07 UudopmMamoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

2. Heab u miianupyemblie pe3yabTAThl 0CBOEHUS TUCUMUILINHBI:

Kot koMniereHumu CopnepxaHue KOMIIETEHIIUI
OK I. BeiOupare crnocoObl pemeHus 3agad Mpo(ecCHOHaIbHON JesITeIbHOCTH,
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
OK 2. lcrionb30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, aHAIW3a U MHTEPIPETALMU

nHpopManui W WHODOPMAIMOHHBIE TEXHOJOTHUW JUJIs BBIMOJHEHHUS 3ajaY|
npodecCHOHANEHOM NesTeNIbHOCTH

OK 3. [1anupoBaTh W peaNU30BBIBATH COOCTBEHHOE IMpodeccHoHalbHOE U
IMTUYHOCTHOE  pa3BUTHE,  MNPEANPUHUMATEIBCKYIO  JICSITEIIBHOCTh B
npodeccuoHansHOM  cdepe, HUCMONB30BaTh 3HaHUA 10 (DUHAHCOBOU
rPAaMOTHOCTH B Pa3IUYHBIX )KH3HEHHBIX CUTYaIIUsX.

OK 4. D} dexTuBHO B3auMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaHJIE.

OK 5. OCylIeCTBIATH ~ YCTHYHO M IHUCBMEHHYHO  KOMMYHHUKAallUIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ y4eTtoM 0coOeHHOCTEN
COLIMATILHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 6. [TposiBIATE Ipa’kAAHCKO-NIATPUOTHUYECKYIO TO3MIHI0, JIEMOHCTPUPOBATH
0CO3HAHHOE IIOBEJIEHHE Ha OCHOBE TPAAMIIMOHHBIX OOIIEYETOBEUYECKUX|
HeHHOCTeﬁ, B TOM 4YHCJIC C YYCTOM TapMOHHU3AIMKU MCKHAIIMWMOHAJIBHBIX H

MEXKPETUTUO3HBIX OTHOIIEHUH, IIPUMEHSITD CTaHJ1apThl
AHTUKOPPYIIIMOHHOTO IIOBEICHUA.
OK 7. CopeiicTBOBaTh COXPAHEHUIO OKpY’Kalollel cpeibl, pecypcocOepekeHuIo,

NPUMEHATh 3HAaHUS 00 W3MEHEHMM KJIMMaTa, MPUHIMIBI OepexIMBOrO
MPOM3BOJICTBA, Y (DEKTUBHO JICHCTBOBATH B UPE3BBIYANHBIX CUTYAIIUIX

OK 8. lconb30BaTh cpelncTBa (U3MYECKOH KyJIbTYyphl sl COXpaHEHHUS WU
VKPETUICHUsST 3JI0pOBbsi B TIpolecce NpOPEecCHOHATBHON AEATENbHOCTH U
o Iep kaHusl HeOOXOIMMOTO YPOBHS (PU3HUECKON MOATOTOBICHHOCTH.

OK 9. [Tonp30BaThbes MPOPECCHOHAIBHON JOKYMEHTAIIMEH Ha TOCYJapCTBEHHOM H
MHOCTPAaHHOM SI3bIKAX.
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3. 3ajaHus AJ9 TeKylero KOHTPOJIsi
YCTHBIN OMPOC, MUChbMEHHBIE 3a/IaHus, KOHTPOJIbHAs padoTa.

4. 3aganus AJ151 IPOMEKYTOYHOI0 KOHTPOJIs (IK3aMeH) BO 2 cemecTpe.
Onucanmne cCHCTEMBI OIlCHUBAaHUA

[Tpu ouleHMBaHUM UCTIONB3YyeTCs S-0aIbHas cUCTeMa. 3a KaXKA0€ MPaBHILHO BHIIOJIHEHHOE

3alaHUE HAYUCIIIOTCH 0aibl. MakCUMAIBHOE KOJUYECTBO 0AJIJIOB — .
OlLEeHKa BBICTABIAECTCA COrJIacHo wKaine: OueHka «5» - 90 — 100 6ayioB

Onenka «4» - 0aji1a
Ouenka «3» - 0aji1a

WIN TaK
IIpoueHT NPaBUJIbHO BbINOJHEHHBIX Onenka
3aaHui
80%-100% OTJINYHO
60%-80% XOpOIIIO
40%-60% YAOBJICTBOPUTEIHHO
0%-40% HEYOBJICTBOPUTEIHHO
WIN TaK

Onenka «5» - OTBETHI Ha BOIIPOCHI JaHbI B IIOJIHOM 00bEMeE, BCE 3a7aul PELIEHbI BEPHO.
Onenka «4» - OTBeThl Ha BOIPOCHI JaHbI B IOJIHOM 00bEME, BCE 3a]1a4l PELIEHbI BEPHO, HO

A0IMyHICHbI HCTOYHOCTU UJIM HECYIICCTBCHHBIC OIIINOKHU npu O(i)OpMJICHI/II/I JOKYMCHTOB.

OI_IGHKa «3» - OTBETHI HA BOIIPOCHI JaHBbI, BCC 3ala4i PCHICHbI, HO JOIIYIIICHbI CYIIICCTBCHHBIC

OIIMOKHU ¥ HETOYHOCTH.

N o ok

10.

11.

OI_IGHKa «2» - OTBETHI Ha BOIIPOCHI HC NaHbI, 3aJa41 HE PCIICHLI.

Bomnpocsl K 3K3aMeHy.
Hay4nsle MeTOABI TO3HAHKS OKPYXKAIOLIEro MUpa. PoJib 3KCIEepUMEHTa U TEOPHUH B IPOLIECCe

no3Hanus. Haydnsie runoressl. Guznueckue 3akoHbl. ODU3NYECKUE TEOPHH.

Mexanudeckoe IBHKEHHUE U eT0 BUbl. OTHOCUTEIBHOCTH JABMKEeHU. CrucTeMa oTcuéra.
CxopocTts. Yckopenue. [IpamonuHeiiHoe paBHOYCKOPEHHOE JIBHKEHHE.

[IepBeiit 3akoH HbtoToHa. MHepunanbHble cucteMbl oTcuéTa. B3anmonaeiicteue ten . Cuna.
Macca. Bropoii 3akon Herotona. Tperuit 3akoH HeroToHa.

Nmnynbc Tena. 3aKkoH COXpaHEHUs1 UMITyJIbca. PeakTHBHOE IBUKEHUE B IPUPOJIE U TEXHUKE.
3akoH BceMHpHOTO TAroteHus. Cuna tsbkectd. HeBecoMocCTs.

Cuiibl TpeHus ckoabkenus. Cuita ynpyroctu. 3akoH ['yka.

Pabora. Mexanuueckas sHeprus. Kunerndeckas ¥ moTeHIMaIbHas SJHEPTUsl. 3aKOH
COXpPAHEHUS MEXAHUYECKOUN SHEPTHH.

Mexanuueckue xKonebanus. CB0OOHbBIE U BRIHYKICHHBIE KolleOanus. Pe3oHaHc.
[IpeBparieHne SHePTUU IPU MEXAaHUUECKUX KOJICOAHHSIX.

Bo3HMKHOBEHHE aTOMUCTUYECKOW TUITOTE3bI CTPOEHHUS BEILECTBA U €€ DKCIIEPUMEHTAIbHBIE
nokasarenbeTBa. MeanpHblil ra3. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU
UJIeaTbHOTO Ta3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa CpeTHeH KHHETHIECKON IHEPTUH
TEIUIOBOTO ABUKEHUS YaCTHUIL BEIIECTBA.

JlaBneHue ra3a. YpaBHEHUE COCTOSIHUSI HICATLHOTO Ta3a (ypaBHeHHe MeHieneena —
Kuaneitpona) . M3omporieccsl.

Hcnapenne n konaeHcanus. HachleHHbIe 1 HEHACHIIIEHHBIE Tapbl. Biia)kHOCTh BO3TyXa.
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12. PaGora B TepmoanHamMuke. BHyTpenHsst sueprus. [IepBblii 3aK0H TEpMOIUHAMUKH.
AnabaTHBIN mporecc. BTopoi 3aKk0H TepMOIUHAMUKH.

13. B3aumoseiicTBue 3apsKeHHBIX Tel. 3akoH KynoHa. 3akoH coXpaHeHHUS dJIEKTPUIECKOTO
3apsga. DIEKTPUIECKOe TOJIE.

14. KonaeHcaTopsl. DIEKTPOEMKOCTh KOHACHCATOPA. DHEPTHUsl 3apsKEHHOT0 KOHAeH caTopa.
[IpuMeHeHne KOHIEHCATOPOB.

15. DnexTpuueckuii TOk. PaboTa M MOIIHOCTB B IIeNH OCTOSIHHOTO TOKA. 3akoH OMa /1151 TOJIHOM
LIETIH.

16. MaruutHoe noJje. JleiicTBrie MarHUTHOTO MOJISL Ha SJIEKTPUUECKUN 3apsijl U OTIBITHI,
WJUTFOCTPUPYIOLLIKE 3TO JIeicTBUE. MarHuTHas MHIYKLHUS.

17. IlomynpoBoauukw. [10aynpoBOAHUKOBEIE PUOOPHI.

18. SIBneHue 351eKTpOMarHuTHON MHAYKIUK. MarHuTHBIN MOTOK. 3aKOH 3J€KTPOMAarHUTHOU
nHaykuud. [Ipasuio Jlenna.

19. dABnenue camouHIYKIMU. IHIYKTUBHOCTD. DHEPTUS MArHATHOTO TIOJIS.

20. CBoOOIHBIE U BBIHYKJICHHBIEC AJIEKTPOMarHuTHbIe Kojiebanus. KonebarenpHbIi KOHTYD.
[IpeBpalieHne sHEPrun NpU ANEKTPOMATHUTHBIX KOJICOaHUSIX.

21. DnekTpoMarHuTHOE IoJie. DJIeKTPOMarHUTHEIE BOJIHBI. BOIHOBBIE CBOIICTBA CBETA.
PaznuuHble BUbI 37IEKTPOMArHUTHBIX U3JTYYEHUN U UX IPAKTUYECKOE NPUMEHEHHUE.

22. OnbiThl Pezepdopna no paccesnuro anbda — yactuil . SaepHas moaens atoma. KBaHTOBbBIE
noctynatel bopa. Jlazepsl. Ucnyckanue u nmoromieHus: cBera aromaMu. CIieKTpBhI.

23. KBanToBsie cBoiicTBa cBeta. DoTo3hdekT u ero 3akonsl. [Ipumenenue gorodddexra B
TEXHUKE.

24. CocraB sapa atoma. Snepasie criibl. JleekT MacCchl M SHEPTHS CBSI3U sijipa aTroma. SjaepHbie
peakuuu. SnepHas SHepreTuka.

25. PannoakTuBHOCTh. BUJIbI paliOaKTUBHBIX U3yUYE€HUN 1 METOJIbI MX pEeTUCTpaluu. BnusHue
MOHU3HPYIOLIEH paiualliy Ha )KUBbIE OPraHU3MBI.

26. Conmnevnas cuctema. 3BE3/Ibl U ICTOUYHUKHU UX dHepruu. [amaktuka.

bunetsr k ’x3aMeHy 1o Gu3HKe.

PACCMOTPEHO: YTBEPXIAIO:
Ha 3acelaHiH 3aB. oraenennem CIIO
METOMYECKON KOMUCCUH
IIpotokom Ne E.A. ®enocumona
Or«  » 20 . « » 20 T.

Ix3amenayuonnviii ounem Nel

IlIpeomem - Qusuxa

1. Hay4ynsle MeTObI MO3HAHUS OKPYIKAOIIEr0 MUpa. Posib 3KCiepuMeHTa ¥ TEOPUU B
npouecce no3Hanus. Hayunsie runoressl. @usnyeckue 3akoHbl. OU3NYECKUE TEOPUN.

2. KayecTBeHHBIE 337a41 110 TEME «3aKOHBI COXPAHEHUSI B MEXAHUKEY.

Aemomobunb cnyckaemcsi ¢ 2opul € GbIKNIOUEHHbIM 0gucamenem. 3a cuem Kakou sHepull
08UdCEMCs ABMOMOOUNL?

3. Tekcr no pazneny «IeKTpoJUHAMUKAY, CoJiepKaluil HH(OpMaIHio 00 NCTIOIb30BAHUU
Pa3IMYHBIX JIEKTPUUYECKUX YCTPOUCTB. 3a/1aHus Ha ONpeJIeIeHHEe yCIOBUI 0€3011acHOro
MCIIOJIb30BaHUs DJIEKTPUUECKUX YCTPOUCTB.

[IpenonaBarens

PACCMOTPEHO: YTBEPX/AIO:
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Ha 3aC¢laHnuu 3aB. otnenenuem CIIO
METOINYECKON KOMUCCUH

ITpotokonm Ne E.A.®enocumona
OT « » 20 TI. « » 20 T.

IK3amenauyuonnvtii oOunem Ne2

Ilpeomem - Puzuka

1. Mexanuueckoe IBUXKEHHE U ero Bubl. OTHOCUTENBHOCTD ABMXKeHUA. CucTeMa oTcueTa.
Ckopoctb. Yckopenue. [IpsMonnHeliHoe paBHOYCKOPEHHOE JIBUKEHUE.

2. DKCIIEpUMEHTAIILHOE 3a/1aHUE 110 TeMe « DJIEMEHTBI JIEKTPOCTATUKI: HAOII0AeHNE
SIBJICHUS DJICKTPHU3ALIAN TEJ.

3. Tekcr no pazneny «KBaHToBas (pM3MKa U 3J€MEHTHI aCTPO(YU3UKMNY», COEPKAILUI
OTKCaHME OMBITA. 3a7aHus Ha onpeaeieHre (Wi GOpMYyITUPOBKY) THIIOTE3HI OIBITA, YCIOBHUNA €T0
IPOBE/ICHUS U BBIBOJIOB.

[IpenonaBarens

PACCMOTPEHO: VTBEPX/AIO:

Ha 3acelaHuu 3aB. otnenenueMm CIIO
METOANYESCKON KOMHUCCHH

[Ipotokonm Ne E.A.®enocumona
OT « » 20 T. « » 20 T.

IK3amenayuouHwlii ounem No3
Ilpeomem - Quzuxa

1. Ilepssiit 3akoH HetoToHa. MHepruanbHble cuctemsl oTcueTa. Bzaumoneiicteue ten. Cuna.
Macca. Bropoii 3akoH Hetorona. Tperuii 3akoH HeroToHa.

2. DKcnepuMeHTaNbHOE 3a7aHue 1o TeMe «OnTrka»: HabJtoIeHue U3MEHEHUS SHEPTUn
OTPa)KEHHOI'O U IIPEJIIOMIICHHOI'O CBETOBBIX ITyYKOB.

3. Teker no pazneny «MonekyispHas pU3MKa», COAEPIKAIUN ONMCaHUE UCTIONb30BAHUS
3akoHOB MKT u TepMoinHaMuKy B TeXHUKE. 3a/laHusl HA TOHUMaHUE OCHOBHBIX MPUHIUIIOB,
JeKalluX B OCHOBE pabOThI OMUCAHHOTO YCTPOMCTBA.

IIpenonaBarens

PACCMOTPEHO: YTBEPXIAIO:

Ha 3acelaHuU 3aB. otnenenunem CIIO
METOANYECKOIl KOMHCCHH

ITporokon Ne E.A.®enocumoBa
Or«  » 20 1. « » 20 1.

IK3amenayuonHwlii Ouiem Ned
Ilpeomem - Quzuxa

24



1. Umnynbe Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHHE B IPUPOJIE U
TEXHUKE.

2. DKCcIepuMEeHTalIbHOE 3a7jaHue 1o TeMe « MoekysipHas pusnkay: HaOIoIeHne
W3MEHEHUS JaBJICHUS BO3yXa MPU U3MEHEHUHU TeMIIepaTypbl U o0bema.

3. Tekct o pazaeny «JIEKTPOAMHAMHUKAY, COJEPKAIINNA ONucaHne GU3NISCKUX SBICHUN
WJIH TIPOLIECCOB, HA0JII01aeMbIX B TIPUPOJIC WM B TIOBCETHEBHOM KU3HU. 3a/1aHUsI HA TIOHUMaHUE
bu3nYECKUX TEPMUHOB, ONpEeNICHUE SIBICHUS, €r0 MIPU3HAKOB WU O0BSICHEHHUE SBJICHUS MPU
MOMOIIYA UMEIOIINXCS 3HAHUH.

IIpenonasareins

PACCMOTPEHO: VTBEPXAIO:

Ha 3acelaHuu 3aB. otnenenaueM CIIO
METOIMYCCKOM KOMHUCCHH

[Ipotokon Ne E.A.®enocumona
OT « » 20 T. « » 20 T.

IK3amenayuouHwlil ounem Nes

Ilpeomem - Quzuxa

1. 3axoH BceMupHoro tarorenus. Cuna tsxectu. HeBecoMocTs.

2. KayecTBeHHbIE 3a/1a4l 1O TeMe «DIIEKTPOCTATUKAY.

K 3apsoicennomy snekmpomempy noOHOCUM.:

@) U30IUPOBAHHBIU HE 3APANCEHHBII NPOBOOHUK

0) 3a3emneHHbLL NPOBOOHUK.

Kaxk usmenunucy nokasanus snexkmpomempa 8 Kaxcoom cayiae?

3. Texct no Teme «SaepHas dusmkay, conepkauiuii ”HGOpPMAaIHIO O BIUSHUM paJuallii Ha
YKUBBIE OPraHU3MBbI WJIM BO3JIEHCTBUHU AAEPHON SHEPTETUKH HA OKPYKAIOILYIO cpely. 3aJjaHus Ha
MOHWMaHHE OCHOBHBIX MPUHIUIIOB PAIHMAIMOHHON OE30MaCHOCTH.

IIpenonaBareins

PACCMOTPEHO: VTBEPX/AIO:

Ha 3acelaHuU 3aB. otnenenunem CIIO
METOANYECKOIl KOMHCCHH

ITporokon Ne E.A.®enocumona
Or« » 20 1. «  » 20 T.

Ix3amenayuonnwvlil 6unrem Neb
IlIpeomem - Qusuxa
1. Cunel TpeHus ckonbxeHus. Cuna ynpyroctu. 3akoH ['yka.
2. DKCIIepUMEHTAIIbHOE 3aJJaHue TI0 TeMe « MarHuTHOE ToJie): HabJII0IeHHe B3auMOICHCTBUS
MIOCTOSIHHOT'O MAarHUTa U KaTyIIKH C TOKOM.
3. Tekct o pazaeny «MonekymsipHas GU3HKa», COAEPKAINNA ONTUCAHNE OTBITA. 3a/IaHUs Ha
omnpenenenue (Wi GopMyIHPOBKY) TUIIOTE3bI OMBITA, YCIOBUI €ro MPOBEACHUS U BHIBOJIOB.

[IpenonaBarens 3aymmneiHa JI. B.
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PACCMOTPEHO: YTBEPX/AIO:

Ha 3acelaHuU 3aB. ornenenunem CIIO
METOANYCSCKON KOMHUCCHH

IIpotokonm Ne E.A.®enocumona
OT « » 20 TI. « » 20 T.

Ix3amenauuonnwlili 6unem Ne7
Ilpeomem - Puzuxa
1. PaboTta. Mexannueckas 3Heprus. KuneTudeckas U moTeHIIMATbHAS YHEPTUs. 3aKOH
COXpaHEHHUS MEXaHUYECKOU SHEPTUH.
2. KavectBenHsbie 3a1auu 110 pazaeny «ModekymspHas Gu3nkay.

V

Kax usmenumcs oasnenue 2aza npu 1> 2
nepexoode uz cocmosnusi 1 6 cocmosinue 2?7

0 T
3. TekcT no pazaeny «IIeKTPOAMHAMUKAY, COAEPKAIINM OMHUCAHUE UC1I0J(b30BaHUS 3aKOHOB
AJIEKTPOJIMHAMUKY B TEXHUKE. 3a/IaHMs HA TOHWUMAHKUE OCHOBHBIX MPUHIIMIIOB, JISKAIUX B OCHOBE
paboThl OMMMCAHHOTO YCTPONCTBA.

[IpenonaBarens

PACCMOTPEHO: YTBEPXAIO:

Ha 3acelaHix 3aB. oraenennem CIIO
METOIMYSCKON KOMHUCCHH

IIpotokom Ne E.A.®enocumoBa
Or« » 20 r. « » 20 r.

Ix3amenayuonHwvlil Ounem Ne§

IlIpeomem - Dusuxa

1. Mexaunueckue KoiaeOaHusl. CBO60,Z[HBI€ H BBIHYKJICHHBIC koneOanust. Pe3onanc.
[IpeBparnienue SHEPTUU MPU MEXAaHUYECKUX KOJICOAHUSX.

2. 3KCHepI/IMCHTaHBHOC 3aJaHUC 110 TEMC «IJIEMEHTEI TCPMOANHAMHUKN» . IOCTPOCHUC
l"pa(be/IKa 3aBUCUMOCTH TEMIICPATYPbI OT BPEMCHH OCTBIBAHUS BOJBI.

3. Tekcr 1o pasaciny ((9HeKTpO,[[I/IHaMI/IKa», conepncamnﬁ OIIMCaHUueC (I)I/IBI/ILICCKI/IX SIBJICHUU
WJIU TIPOIIECCOB, HAOJIOIaeMBIX B IPUPOJIE WIIM B TIOBCETHEBHOM JKU3HU. 3aJaHUs HA TIOHUMaHWE
(I)I/I3I/I‘-ICCKI/IX TCPMUHOB, OIIPCACIICHUC ABJICHUS, €TI0 IIPU3HAKOB UJIN 00BSICHEHNE ABIICHUS npu
IIOMOIITN UMCHOIITUXCA 3HaHUH.

IIpenonaBareins

PACCMOTPEHO: VYTBEPXAIO:

Ha 3acelaHuu 3aB. otnenenueMm CIIO
METOIMYSCKON KOMUCCHH

ITpotokom Ne E.A.®enocumona
OT « » 20 TI. « » 20 T.
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IK3amenayuorHwlii Ouem Ne9

Ilpeomem - Quzuxa

1. Bo3HUKHOBEHHE aTOMUCTUYECKOM TUIIOTE3bI CTPOSHUSI BEILIECTBA U €€
JKCIIEpUMEHTANIbHBIE JJoKa3aTesbeTBa. Mneanbuslii ra3. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO KHHETHUYECKOU TeOpHUHU UACATBLHOTO ra3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa
CpenHel KHHEeTHYECKON SHEPIUH TEIUIOBOTO JIBH)KEHUS YaCTHUI] BEIIECTBA.

2. KauectBeHHsbIe 3aa4u 10 TeMe « MarHuTHOE ToJIe».

Obo3Hauume nOIOCHl UCTNOYHUKA MOKA, NUMAOue2o COJIeHOUO,

umo6bl HAO.II0OANIOCh YKA3AHHOE HA PUCYHKE 83auUMOOeticmeaue.

3. TekcT no pazaeny «MexaHuKay», coaepKalluil ONUcaHue UCTIOIb30BaHMs 3aKOHOB
MEXaHUKH B TEXHUKE. 3aJJaHUs Ha TIOHUMAHNUE OCHOBHBIX TPUHIIUIIOB, JIEXKAIINX B OCHOBE PaOOTHI
OMKMCAHHOT'O YCTPOUCTBA.

[IpenonaBarens

PACCMOTPEHO: VTBEPX/AIO:

Ha 3acelaHuu 3aB. otnenenaueM CIIO
METOANYESCKON KOMHUCCHH

[Ipotokon Ne E.A.®enocumona
OT « » 20 T. « » 20 T.

IK3amenayuonnviii ounem Nel(

IlIpeomem - Qusuxa

1. laBnenue raza. YpaBHEHHE COCTOSTHUS UJI€ATLHOTO Ta3a (ypaBHeHHe MeHieneeBa—
Knaneiipona). Mzonporecchl.

2. DKcIepUMEHTAIbHOE 33/IaHuE 110 TeMe «J{MHaMIKay: TpoBepKa 3aBUCUMOCTH TTEPHO/Ia
KoJIe0aHusl HUTSIHOTO MasiTHUKA OT JJIMHBI HUTH.

3. Tekcr 1o pasneny «IeKTPOIUHAMUKAY, COJIEPIKAIIUI ONMCAHNE HCITOTb30BAHNS 3aKOHOB
AIIEKTPOMHAMUKH B TEXHHKE. 3a1aHUS HA TOHUMaHUEe OCHOBHBIX MPUHIIUIIOB, JIEKAIUX B OCHOBE
paboTHI OMTUCAHHOTO YCTPOHCTBA.

IIpenonaBareins

PACCMOTPEHO: VYTBEPXIAIO:

Ha 3acelaHiH 3aB. ornenenunem CIIO
METOIUYECKON KOMHCCUU

[TpoTokon Ne E.A.®enocumoBa
Or« » 20 . « » 20 T.

Ix3amenauuonnstii 6unem Nell
IlIpeomem - Qusuxa

1. Ucnapenue u konaeHcanus. HacbleHHble 1 HeHAChIEHHbIE apbl. BraxkHOCTh BO3AyXa.

2. DKCHepUMEHTaIbHOE 3aJJaHHe 10 TeMe « DNEeKTPOMarHuTHasi MHAYKLK»: HaOI0JeHIe
SABJICHUSA BHGKTpOMaFHHTHOﬁ HWHAYKIUHA.

3. Tekcr o pazneny «KBaHToBas GU3MKa U DIEMEHTHI aCTPOPUZUKIY, COACPIKATITII
OTKCaHKE UCTIOIb30BAHUS 3aKOHOB KBAHTOBOM, aTOMHOM HJIH SIIEPHOM (DU3UKM B TEXHUKE. 3alaHUs
Ha TIOHMMaHUE OCHOBHBIX MPUHIUIIOB, JIKAIINX B OCHOBE Pa0OTHI OMKUCAHHOTO YCTPOHCTBA.
[IpenonaBarens
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PACCMOTPEHO: YTBEPXIAIO:

Ha 3acelaHuU 3aB. otnenennem CIIO
METOINYECKOU KOMUCCUU

ITpotokonm Ne E.A.®enocumoBa
Or« » 20 r. & » 20 .

IK3amenauyuounwlii ounem Nol2

Ilpeomem - Puzuka

1. PaGora B TepmoauHamuke. BuyTpenHss sneprus. IlepBblii 3ak0H TepMOAMHAMUKHY.
AnuabatHblii iporiecc. BTopoit 3aK0H TepMOINHAMUKH.

2. KauecTtBeHHble 3aaun 110 TeMe «CTpOEHUE aTOMHOTO SIPay.

Haiioume uucno npomonoeé u HeimpoHo, 6X00AWUX 6 COCMag Mmpéx U30Monoe MacHus:
12M924, 12M925, 12M926.

3. TekcT no pazaeny «IEKTpOAMHAMUKAY, COJAEPKAIIMM ONMCAaHHUE ONbITA. 3aaHUs Ha
onpenenenue (Wi GopMyIHMPOBKY) THIIOTE3bI ONbITA, YCIOBUM €ro MPOBEAECHUS U BHIBOJIOB.

[IpenonaBarens

PACCMOTPEHO: YTBEPXAIO:

Ha 3acelaHuH 3aB. oraenennem CIIO
METOANYECKOIT KOMHCCUH

ITIpoTokon Ne E.A.®enocumona
Or« » 20 1. K« » 20 .

IK3amenauyuonnvtii ounem Nel3
IlIpeomem - Duszuxa

1. B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH KyroHa. 3akoH coXpaHeHHs dJIEKTPHYECKOTO
3apsiia. DIEKTPUIECKOe ToJIe.

2. DKCIepuMEHTAIbHOE 3a/1aHKe TI0 pa3zaerny «MonekymspHas Gu3nuKa»: H3MEepeHue
BJIAJKHOCTH BO3aYyXa IIPpU MIOMOIIU IICUXPOMETPA.

3. Tekcr no pasaeny «MexaHukay, coaepxaniuii HHGopMaIuio, HapuMep, 0 Mepax
0€30MacHOCTH MPH UCIIOIb30BAaHUM TPAHCIIOPTHBIX CPEJICTB WIIM IIYMOBOM 3arpsi3HEHUN
OKpY Karolien cpenpl. 3a1aHus Ha TOHUMaHUE OCHOBHBIX IPHHIMIIOB, 00ECTICUNBAFOIINX
0€e30MacHOCTh UCIOJIb30BAaHUI MEXaHUIECKUX YCTPOﬁCTB, HJIN BBIABJIICHUEC MCP 110 CHUKCHUIO
IIIyMOBOT'O BO3/ICHCTBHS Ha YEJOBEKA.

IIpenonaBarens

PACCMOTPEHO: YTBEPXAIO:
Ha 3acelaHuH 3aB. ornenenunem CIIO
METOANYECKON KOMUCCUU
[TpoTokon Ne E.A.®enocumoBa
Or«  » 20 . « » 20 T.

IK3amenauyuonnvtii ounem Nel4
Ilpeomem - Puzuka
1. KongeHncatopel. DIE€KTPOEMKOCTh KOHAEHCATOPAa. DHEPTHUs 3apsSyKEHHOTO KOHIEHCATOpA.
IIpuMeHeHne KOHIEHCATOPOB.
2. KavectBennsie 3agaun mo teme «Ctpoenne aroma. @otordexry.
B onvime no obnapyscenuto pomosgpgexma yunkoeas niacmura Kpenumcs Ha CIMepiCceHdb
NEeKMPOMempa, 3apsxHcaemcs OmpuyamenrbHuiM U 0C8euaencs C6emom 31eKmpuieckotl 0y2u.
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Kax usmenumcs epems pazpsioku snekmpomempa, eciu niacmuty no8epHyms max ymoowl 1yuu
naoanu noo yenom, 31eKmpomemp npubIuU3uUms K UCIOYHUKY C8emd, NOCMABUMb CeMOopUIbMD,
3a0epaAHcUBaArOUULL UHPPAKPACHYIO 4ACMb CNEKMpd, NOCMABUMb C8eMOPUILMP, 3A0ePHCUBATOUULL
VIbmpaghuoiemosyro uacms cnekmpa?

3. Tekcr o Teme «TermoBbie IBUTAaTEIN, COACPKAIUN HHOOPMAITHIO O BO3/ICHCTBUH
TEIUIOBBIX JBUTATEJICH HAa OKPYXKAIOMIYIO Cpelly. 3aaHus Ha TOHUMaHHUE OCHOBHBIX ()aKTOPOB,
BBI3BIBAIOIINX 3arps3HEHUE, M BBISIBIICHUE MEP 110 CHUKEHUIO BO3/ICHCTBUS TEIUIOBBIX JIBUTATEICH
Ha IPUPOTY.

IIpenonasareins

PACCMOTPEHO: YTBEPXAIO:

Ha 3acelaHuU 3aB. ornenenunem CIIO
METOANYCSCKON KOMHUCCHH

[Ipotokon Ne E.A.®enocumona
OT « » 20 T. « » 20 T.

IK3amenauuounstii Ounem Nel5

IlIpeomem - Quszuxa

1. DnekTpudeckuit Tok. PaboTa u MOIIIHOCTH B LIETIH IMTOCTOSTHHOTO TOKa. 3akoH OMa Ji1st
ITOJTHOM IEITH.

2. KadectBeHHBIC 3a1a4H 110 TeME « DJIEMEHTBI aCTPOPHUZHKI.

Yem 6b136aHO s6/1€HUE NPUTUBOSE U OMIUBOS?

3. TekcT mo pazaeny «MexaHuKay», CoAep KAl ONMKUCaHNE UCTIOIb30BaHMS 3aKOHOB
MEXaHUKH B TEXHUKE. 3aJJaHUs Ha TIOHUMAaHNUE OCHOBHBIX TPUHITUIIOB, JIEXKAIINX B OCHOBE PaOOTHI
OMKMCAHHOTO YCTPOUCTBA.

IIpenonasarens

PACCMOTPEHO: VTBEPX/AIO:

Ha 3acelaHuU 3aB. otnenenunem CIIO
METOIMYSCKOM KOMHUCCHH

ITporokom Ne E.A.®enocumona
Or « » 20 r. « » 20 r.

IK3amenauuonnvtii ounem Nel6

Ilpeomem - Puzuka

1. MarnuTHoOe 1nosie. JleficTBue MarHUTHOTO TOJISI Ha AJIEKTPUYECKHUH 3apsil U OIBITHI,
WUTIOCTPUPYIOLINE 3TO AeiicTBUE. MarHUTHAs HHAYKIMSL.

2. KagecTBeHHBIE 337a4M 110 TEME « IIEKTPOMArHUTHBIE BOJIHBD.

K kaxomy euody uznyuenus (meniogomy uiu IHOMUHECYEHMHOMY )JOMHOCUMCS C8eUeHUe
PACKANEHHOU OMAUGKU MEMANA, 1AMNblL OHEEHO20 C8Emd, HeKOMOPLIX 211YOOKO8OOHBIX pblh?

3. Teker no pazneny «MonekyispHas Gpusnka», coaepKaluil onucanue GU3NIecKux
SBJIGHUH WJIM IIPOLIECCOB, HAOMIOJaEMBIX B MPUPOJIE UM B IOBCETHEBHOM KU3HU. 3aJaHUs Ha
NOHUMaHHe (PU3NIECKUX TEPMUHOB, ONPE/IEICHUE SIBICHUS U €T0 PU3HAKOB, 0OBsCHEHNE
SIBJICHHS TIPY TOMOIIM UMEFOIINXCS 3HAHUM.

IIpenonaBareins
PACCMOTPEHO: YTBEPXAIO:
Ha 3aCEJaHUU 3aB. otnenenuem CIIO

METOINYECKON KOMUCCUH

29



[TIpoTokon Ne E.A.®enocumoBa
Or« » 20 . « » 20 1.

Ix3amenauuonnsvtil ourem Nel7
Ilpeomem - Puzuka

1. [TonynpoBoaauky. [TomynpoBOIHUKOBBIE TPHOOPHI.

2. DKcriepuMeHTalIbHOE 33/1aHue 10 TeMe «CBOMCTBA )KUIKOCTEH M TBEPIBIX TEI»:
HaOJII0/IEHUE SIBJICHUS [TOIBEMA JKUKOCTH B KaMILJISIPE.

3. Teker no pazneny «MexaHHKa», COAEpKAIINN onucanne GU3NIECKUX SBICHUNA WIN
IIPOLIECCOB, HA0JI0IaeMBIX B IPUPOJIE WIH B TOBCEIHEBHOM KU3HU. 3a/1aHUs HA TOHUMaHue
(U3NUECKUX TEPMUHOB, OTIPEICIICHUE SBJICHHS, €r0 MPU3HAKOB UM OOBSICHEHUE SIBICHUS MIPH
MOMOIIY UMEIOIIUXCS 3HAHUM.

[IpenonaBarens

PACCMOTPEHO: YTBEPXIAIO:

Ha 3aceaHuN 3aB. otnenenunem CIIO
METOINYECKON KOMUCCHU

ITIpoTokon Ne E.A.®enocumona

Or« » 20 1. « » 20 .

IK3amenayuonnvlii ounem Nel8

IlIpeomem - Duszuxa

1. SIBieHnE 3NIEKTPOMAarHUTHON MHAYKUMU. MarHUTHBIN OTOK. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu. [Ipasuno Jlenna.

2. KauecTtBennsle 3agaun 1o reMe «Kunemarukay.

Mooicho nu npunsams 3emaro 3a MamepuaIbHylo mo4Ky npu pacieme paccmosanus om 3emau
00 connya; nymu, npouodeHHo20 3emueti no opobume 60Kpy2 COIHYA 3a Mecay, OJUHbL IK8AMOPA
3emau; ckopocmu 08uUdICEHUS MOUKU IKEAMOPA NPU CYMOUYHOM 8paujeHuu 3emau 60Kpy2 ocu?

3. Teker no pazneny «MonekynsipHas Gpu3nka», coaepKalluii ONucaHue ONbITa. 3alaHus Ha
onpezeneHue (Ui GopMyJIUPOBKY) TUIIOTE3bI ONbITA, YCIOBUHN €r0 MPOBEACHUS U BBIBOJIOB.
IIpenonasarens

PACCMOTPEHO: YTBEPXIAIO:

Ha 3acelaHiH 3aB. oraenennem CIIO
METOIUYECKOH KOMUCCUHU

[TpoTokon Ne E.A.®enocumoBa
Or« » 20 r. « » 20 r.

IK3amenayuonnwiii ounem Nel9
IlIpeomem - Qusuxa

1. SIBnenne camonHAyKIUK. WHAYKTUBHOCTb. DHEPTUsl MArHUTHOTO TOJISL.

2. KauecTBeHHBIE 337a41 110 TEME «3aKOHBI TEPMOINHAMUKI.

Ilouemy «npucacvieaemcsy Hazpemas MeOUYUHcKas 6anKa K meny yenogeka?

3. Tekct no pazaeny «KBaHToBas pu3MKa U ANEMEHTHI aCTPOQU3UKIY, COEPIKALITII
OTKCaHKE UCTOJIb30BAHUS 3aKOHOB KBAHTOBOM, aTOMHOM HJIH SIIEPHOM (DU3HMKM B TEXHUKE. 3alaHUs
Ha MOHMMaHUE OCHOBHBIX NIPUHIIUIIOB, JIEXKAIUX B OCHOBE Pa0OThI OIMCAHHOTO YCTPOICTBA.
[IpenonaBarens
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PACCMOTPEHO: YTBEPX/AIO:

Ha 3acelaHuU 3aB. ornenenunem CIIO
METOANYCSCKON KOMHUCCHH

IIpotokonm Ne E.A.®enocumona
OT « » 20 TI. « » 20 T.

IK3amenauuonnvtii ounem Ne2(
Ilpeomem - Quzuxa

1. CBoOOHBIEC U BBIHYKACHHBIE 3JICKTPOMAarHUTHbIE Kosiebanus. KonebaTenpHbIN KOHTYP.
[TpeBparieHre SHEPIUU IPHU IEKTPOMATHUTHBIX KOJIECOAHUIX.

2. DKcrepUMEHTAIbHOE 33/1aHuE 110 TeMe «JlMHaMuKay: mocTpoeHue rpaduka 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT YAJUHEHUs (JUIsl IPYKUHBI WM PE3UHOBOrO 00pa3ia).

3. Tekct mo pazgeny «MonekynspHas GU3NKay, COACPKAIUN OnrcaHne PU3HIECKUX
SBJICHUH WJIN NPOLIECCOB, HAOII0IaeMbIX B IPUPOJIE WM B TOBCEHEBHOM KU3HU. 3aJaHKs Ha
NOHMMaHKEe (PU3NIECKUX TEPMUHOB, OTIPE/ICIICHUE SIBICHUS, €T0 MPU3HAKOB MM 00BCHEHNE
SIBJICHUS ITPU IOMOILM UMEIOIIMXCSl 3HAHUH.

IIpenonasareins

PACCMOTPEHO: VTBEPX/AIO:

Ha 3acelaHuu 3aB. otnenenueM CIIO
METOIMYCCKON KOMHUCCHH

[Ipotokon Ne E.A.®enocumona
OT « » 20 T. « » 20 T.

Ik3amenauuonnvtii ounem Ne2l
IlIpeomem - Duszuxa

1. DnekTpoMarHuTHOE MoJjie. DIEeKTPOMarHuTHbIE BOJIHBI. BOTHOBBIE CBOMCTBA CcBETa.
PasznuaHbie BUABI 3JIEKTPOMAarHUTHBIX M3JIy9€HUH U X TPAKTHYECKOE TPUMEHEHHE.

2. KauecTBeHHble 3a1auu 110 TeMe «CTpOeHHE Ta30B, KUAKOCTEH U TBEPABIX TEI.

Monexynvl meepovix men 08UNCYMcst HenpepvleHo u xaomuyro. Ilouemy meepovie mena e
pacnaoaromca?

3. Texct no Teme «KBaHTOBas U3HKa U FITEMEHTHI ACTPOPU3UKN», COAEPIKALLUI ONKUCAHUE
(bu3nUecKux SBICHUH WK IPOLECCOB, HAOII0AaeMBbIX B IPUPOJIE UITH B TOBCETHEBHOM JKU3HU.
3aaHus Ha MOHUMaHUE (PU3NUYECKUX TEPMUHOB, OIIPE/IETICHHUE SBJIEHUS, €T0 IPU3HAKOB WU
00BsICHEHUE SIBJICHUSI TPU MOMOILM UMEIOLINXCS 3HAHUH.

IIpenonaBareins

PACCMOTPEHO: VYTBEPXIAIO:

Ha 3acelaHiH 3aB. ornenenunem CIIO
METOIUYECKON KOMHCCUU

[TpoTokon Ne E.A.®enocumoBa
Or« » 20 . « » 20 T.

IK3amenayuouHnwlii oOunem No22
IlIpeomem - Qusuxa
1. OnbrTel Pesepdopaa mo paccesHuto anbga-uactuil. SaepHas mosens atoma. KBaHToBBIE
noctynatel bopa. JIazepsl. Mcnyckanue u noroienne cBera aroMamu. CeKkTpsl.
2. DKcrepuMeHTaIbHOE 33/1aHue 10 TeMe «I10CTOSHHBIN TOK»: H3MEepeHHe COTPOTUBIICHUS
IIPU MOCJIEIOBATEIFHOM U NapajuIeIbHOM COEIMHEHUU IBYX MPOBOJTHUKOB.
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3. Tekcr no pazaeny «MexaHukay, CofepKalui onrucanue GU3NIECKUX sIBJICHUN WA
mponeccos, HaGJIIO,Z[aeMLIX B IIpHUpPOAC NI B HOBCGI[HGBHOﬁ JKU3HU. 3anaH1/151 Ha ITIOHUMAaHUE
bu3nYECKUX TEPMUHOB, ONpECNICHUE SIBICHUS, €r0 MPU3HAKOB WU O0BSICHEHHUE SBJICHUS MPU
IIOMOIIIMY MMCIOIIMUXCs 3HAHUH.

[IpenonaBarens

PACCMOTPEHO: YTBEPXAIO:

Ha 3acelaHuu 3aB. otnenenueM CIIO
METOINYECKON KOMUCCHHU

[TIpoTokon Ne E.A.®enocumona
Or« » 20 r. < » 20 r.

Ix3amenauuonnslii 6unem No23
Ilpeomem - Quzuxa

1. KBanToBeie cBoiicTBa cBeTa. @oT0dddeKT U ero 3akoHbl. [Ipumenenue porodddexra B
TEXHHKE.

2. KauecTBeHHbIE 3a1a41 110 TeME « DNEKTPUUECKUIN TOKY.

s nonyuenus npumecHotl npo8oOUMOCHU 8 HOIYNPOBOOHUKOBOL MeXHUKe NPUMEHSIOM
Gocgop, eannui, mvlubaxk, unoul, cypbmy. Kaxue uz smux s1emeHmos MO*CHO 66eCmu 6 2epMAHUL,
4mMooObL NOJYUUMD INEKMPOHHYIO NPOBOOUMOCHL !

3. Tekct mo pazueny «MonekyspHas GU3NKay, COACPK AN ONMICaHue (PU3HISCKUX
SBJICHUH WM TIPOLIECCOB, HAOMIOJAaEMBIX B MPUPOJIE WM B IOBCETHEBHOM KU3HU. 3aJaHUs HA
NOHMMaHHe (PU3NIECKUX TEPMUHOB, OTIPE/ICIICHUE SIBICHUS WU €T0 IPU3HAKOB, OOBSICHEHNE
SBJICHUS TIPU TOMOIIY UMEIOIIUXCSI 3HAHHH.

IIpenonaBareins

PACCMOTPEHO: VTBEPX/AIO:

Ha 3acelaHuU 3aB. otnenenunem CIIO
METOANYECKOI KOMHUCCHH

ITporokonm Ne E.A.®enocumoBa
Or « » 20 r. « » 20 r.

IK3amenayuonnvtii ounem Ne24

IlIpeomem - Duszuxa

1. CocraB siapa atoma. SInepHbie cuibl. JledexT Macchl M SHEPTHs CBA3H Apa aToMa.
SnepHsle peakuuu. fnepHas sHEpPreTrKa.

2. DKcnepUMeHTalbHOE 3a/1aHue 1o TeMe «KnHematnkay: npoBepka 3aBUCUMOCTH BPEMEHHU
JIBIDKECHUSI IIapUKa 110 HAKJIOHHOMY eJo0y OT yriia HakjoHa kenoba (2—3 ombiTa).

3. Tekcr no pasneny «JIeKTpOIMHAMUKA», COJIEPKAIM OUCaHne PU3NUECKUX SBICHUN
WJIH TIPOTIECCOB, HAOIIOIaeMBIX B IIPUPO/IE HITH B MTOBCETHEBHOM JKM3HHU. 3a/IaHUs] HA TIOHUMaHHE
(U3NUECKUX TEPMUHOB, OTIPEICICHUE SIBIICHHS, €r0 MPU3HAKOB UM OOBSICHEHUE SIBIICHUS ITPH
MIOMOIIIY NMEIOIINXCS 3HAHUH.

IIpenonaBarens

PACCMOTPEHO: YTBEPXAIO:

Ha 3acelaHiH 3aB. ornenenunem CIIO
METOANYSCKON KOMUCCUU

[TpoTokon Ne E.A.®enocumoBa
Or«  » 20 . « » 20 T.

IK3amenauuonnvlii oOunem Ne25
Ilpeomem - Puzuka
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1. PagnoakTuBHOCTh. BU/IbI paIMOAKTUBHBIX U3TyYEHUN U METOJIbI UX PETUCTPALINH.
Bnusinue nonnsupymomei paguanuu Ha 5KMBbIE OPTraHU3MBI.

2. DKcriepuMeHTalbHOE 3aaHue 1o TeMe «IocTosTHHBIN TOK»: TocTpoeHue rpaduka
3aBUCHUMOCTH CHJIbI TOKA OT HAIPSKCHHUS.

3. Tekct no pazneny «MexaHuKay, COJIepKallMid ONMCaHUE ONbITA. 3aaHUs HA OIIPE/ICIICHUE
(v GOPMYIIMPOBKY) THITOTE3bI OMBITA, YCIOBHIA €r0 IPOBEJCHUS 1 BHIBOIOB.
[IpenonaBarens

PACCMOTPEHO: VTBEPXAIO:

Ha 3acelaHuU 3aB. ornenenunem CIIO
METOANYCSCKON KOMHUCCHH

IIportokonm Ne E.A.®enocumona
OT « » 20 TI. « » 20 T.

IK3amenauuonnvtii ounem Ne26
IlIpeomem - Duszuxa

1. Conneunas cucrema. 3Be3/ibl 1 HCTOYHUKH UX dHEpruu. [ amakTuka.

2. KavectBeHHBIC 337241 110 TEME «3aKOHBI JUHAMUKID.

ea manvuuka manym eepesky 6 pasHvle cmoponsl, npunazasn cuivt no 100 H xascovil.
Bepeska moorcem evroepacams epy3 secom 150 H. Pazopeemcs iu eepeska?

3. TekcT mo Teme «IEKTPOMArHUTHBIE MO, CoAepKaIInii nHopMaIno 06
AJIEKTPOMArHUTHOM 3arpsi3HEHUU OKPYKAIOIIEH Cpe/ibl. 3aaHus Ha ONPE/ICIICHUE CTCTICHH
BO3/ICHCTBUS 2JIEKTPOMArHUTHBIX MOJIEH Ha YeloBeKa U 00ecreueHre SKOIOTHUeCKO
0€30MacHOCTH.

IIpenonaBareins

K ouneram:

Buuer 1. Tekct no pazaeny «JIEKTPOIUHAMUKAY, COJEp KUl HHHOPMAITHIO 00 UCTIOIb30BAHUH
pPa3MYHBIX JJIEKTPUYECKUX YCTPOWCTB. 3aJaHUs Ha OMNpeAeNeHHe YCIOBUNM 0e30macHOro
WCIIOJTb30BaHUS DJIEKTPUIECCKHUX YCTPOUCTB.

Kax pabomaem nvezoanexkmpuueckasn 3axcueanka?

3aKUTATKK, JEHCTBHE KOTOPBIX OCHOBAHO Ha SIBJICHHH ITbE302JICKTPUYECKOro 3(ddekra, MmmUpoKo
pactpoctpaHeHbl. [Ibe303¢d ekt 3akmoyaercs B MOSBICHUU PA3HOCTU MOTEHIIMATIOB MEXIY
TPaHSIMH HEKOTOPBIX TBEPABIX KPHCTAUIMYSCKUX TEN TPH HX CKATHH WIA PACTHKCHUHU.
KonnuecTBo »1meKkTpuvecTBa, BO3HUKAIOMIETO NpU JAedopmanuu Mhe303JIEKTPUKA, MPOMOPIHO-
HaJBHO CHUJIE, BBI3BIBAIOIICH nedopmaruio. OCHOBHOW YacThIO MBE30IJCKTPUUYCCKON 3aKUTAIKH
SIBIISIETCS MTbE302JIEMEHT B BUJIE IUJIMH]IPA U3 MhE30KEPAMUKH C METATUYECKUMU AJIEKTPOAaMU HA
OCHOBaHUsX. [Ipy MOMOITM MEXaHUYECKOTO YCTPOHUCTBA MTPOU3BOIUTCS KPaTKOBPEMEHHBIN yap 1o
nbe3odsieMenTy. [lpu nedopmanuu mMbe30dIeMeHTa Ha JBYX €ro CTOPOHAX, PacHoNI0KEHHBIX
MEPIICHIUKYJISIPHO HAMpPaBICHUIO BEKTOpa Je()OPMHUPYIONMICH CHIIBI, TOSBISIOTCS Pa3HOWMEHHBIC
DIIEKTPUYECKUE 3apsalbl. Pa3HOCTh MOTEHIMANIOB MEXAY JTHUMHU CTOPOHAMU MOKET JIOCTHTaTh
HECKOJIBKUX THICSY BOJIBT. [0 M30IMpOBAaHHBIM MPOBOJAM PA3HOCThH IMOTCHIIMAJIOB MOJBOIUTCS K
JIBYM 3JIEKTPOJIaM, PACIOIOKEHHBIM B HAKOHEYHUKE 3)KHTAIKU HA PACCTOSIHUM 3- 4 MM JIpyT OT
npyra. Bo3HUKAIONMI MEXITy 3JIEKTPOJaMU UCKPOBOW pa3psi MOPKUTAeT CMECh ra3a W BO3JyXa.
HecMmotpst Ha odenp Oonpinue HampspkeHus (~10 kB) OmBITBI ¢ Mbe303a)KUTANKON COBEPIICHHO
0e30MmacHbl, TaK KaK 3TO HANpsDKCHWE BO3HHKAeT Ha OOKJIAIKax KOHJEHCAaTOpa OYEHb MaJIOH
anekTpoeMkocTu. [loaTomy mpu HampspkeHun 10 kB make mpu KOPOTKOM 3aMBIKaHWUU CHJIAa TOKA
OKa3bIBACTCSl HUYTOXKHO MaJol M 0Oe30MacHON [Uisi 3l0pOBbS 4YEJOBEKa, Kak MpU DIEKTPO-
CTAaTHYECKUX pa3psaax MPH CHUMAaHUU MIEPCTSIHON WM CHHTETHYECKOM OJICK/IBI B CYXYIO TIOTOTY.
Omeemovme Ha 80NpOCHL K MEKCMY U 8bINOTHUME 3A0AHUA!

1. KakuM 00pazom BO3HUKAET pa3HOCTh MOTEHIIMAIOB HA ABYX CTOPOHAX MbE303JeMEHTa?
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2. MO’HO JT1 U3MEPUTH OOBIYHBIM BOJIBTMETPOM HAIpPSKEHHUE, TEHEPUPYEMOE MTbE303IEMEHTOM?
3.ITouemy HampspKeHHE B AECATKHU KUJIOBOJIBT OT NMbE303aKUTaJIKA HE OMAaCHO, a HanpsbkeHne 2208
B 3JIEKTPUYECKOU PO3ETKE CMEPTEIIHHO OMacHO?

4. Kakue napyrue npuMeHeHus mbe303PQerra BaM H3BECTHBI?

Bbuner 2. Tekcr mo pasmeny «KBaHToBas (u3MKa M 3JIEMEHTHI aCTPOPU3UKW», COACP KA
OlKCaHME OMbITA. 3aJjaHue Ha onpeneneHue (Wiu GopMyJIUPOBKY) IT'MIIOTE3bI OIBITA, YCIOBUM €ro
IIPOBE/ICHUS U BBIBOJIOB.

U3yuenue ssnenus pomosghghexma.

Uucno 00pa3oBaHHBIX B MOJIYIPOBOJHUKE IOJ IEHCTBUEM CBETA IEKTPUUYECKUX 3aPSAI0B 3aBUCHUT
OT OCBEIIEHHOCTH €ro IOBEepXHOCTU. (OCBEIIEHHOCTh IOBEPXHOCTH, CO3/laBacMas TOYEUHBIM
HMCTOYHUKOM CBETA, 3aBUCUT OT PACCTOSHHUS MEXJIy IOBEPXHOCTBIO MU HMCTOYHUKOM M OT YIJa
najieHus Jydell cBeTa Ha IOBEpXHOCTh. O0e 3aBHCHMOCTH MOYKHO MCCJIEI0BAaTh C IOMOIIBIO
CJIEAYIOUIETO OIBITA.

K BeIBO#aM ¢oTo371€MeHTa MOJAKIOYAIOT MYJIbTUMETP, MOATOTOBICHHBIM A U3MEPEHUs] MaJbIX
IIOCTOSIHHBIX TOKOB. @OTO3JIEMEHT pa3MeliaoT Ha paccrosHuu 8—10 cm ot namnel. Ilpu Takom
PACCTOSHUU €€ MOYKHO YCJIOBHO CUMTATh TOYEYHBIM UCTOUHMKOM. JIaMITy ¢ KIIFOUOM MOJKIIIOYAIOT K
MCTOYHUKY TOKA; B HayaJle OIbITa KJII0OY PA30OMKHYT.

[Tpu npoBeneHun onbiTa Ha (OTO3JIEMEHT OyIyT MajaTh JBa CBETOBBIX IMOTOKA: OAUH ~ OT
CBETSAIIEHCA JlaMIbl, JPYrod — OT IMOCTOPOHHHUX HCTOYHMKOB CBETa (OKHA, JIaMIl OCBEILEHUS
KabuHera M 1p.). UToObl HCKIIOUHTH BIIMSHUE IOCTOPOHHUX MCTOYHUKOB CBETA, CHUIY TOKa
U3MEpPSIOT JBaX/bl: CHayajla NP BBIKJIIOYEHHOW Jamrme (3TOT TOK BO3HMKAET IOJ JEHCTBUEM
IOCTOPOHHUX MCTOYHHKOB CBETAa), a 3aTeM IpU BKJIIOYEHHOH jamie (3TOT TOK BO3HUKAET MOJ
JeiicTBUEeM O0OMX CBETOBBIX IIOTOKOB). BbluMTasi M3 BTOPOro 3HAUEHHUS CHJIBI TOKa IIEPBOE,
ONPEACISAIOT CUIy TOKa B LIENH, BO3HUKAIOIIErO IMOA JIeHCTBUEM JaMibl. CHly TOKa MU3MEPSIOT
HECKOJIBKO Pa3, U3MEHsAs pacCTOSIHME MEXAy JaMIoil u goTtoaneMeHToM. PaccTosiHre onpenenstor
OT HUTH HaKaJla JIaMIIbl 10 IOBEPXHOCTH CBETOYYBCTBUTEIILHOTO CIIOSI (POTOIIEMEHTA.

Omeembvme Ha 80NPOCHL U BbINOIHUME 3A0AHUA:

1. Kakyto 3aBUCUMOCTb UCCIIEYIOT, TPOBOJS 3TOT ONBIT?

2. Kakoii Bun ¢poroaddexra 1eKUT B OCHOBE pPaOOTHI MOIYIPOBOIHUKOBOTO (POTOIEMEHTA?

3. Kak yMeHbUINTH BIMSHUE NOCTOPOHHUX MCTOYHUKOB cBeTa Ha (porosnement? (Hampumep, npu
NPOBE/IEHUN ONBITa B COJHEYHYIO MOTOAYy MpPHU IMEPEeMEHHON OO0JaYyHOCTH BHELIHsS IMOACBETKA
CUJIBHO U3MEHSETCS.)

4.CTouT 11 paccTosHUE OT JIaMIIbl 10 (poTorsiemenTa aenatb MeHee 8 cm? [louemy?

Bujer 3. Tekcr no pazaeny «MonekynsipHas Qu3uka», coIepKalluil OMUCAaHHE HCIIOIb30BAHUS
3akoHOB MKT u TepMOIWHAMUKU B TEXHHKE. 3aJaHWsd HAa MOHUMAHHE OCHOBHBIX NPHUHIUIIOB,
JIeKaIIX B OCHOBE PabOTHI OMMMCAHHOTO YCTPONCTBA.

Hzmepenue enasicnocmu 8o30yxa.

AcCTUpalMoOHHBIA TICUXpOMETp ACCMaHa - OJMH U3 CaMBIX TOYHBIX MPUOOPOB ISl ONPEIEICHUS
TEMITepaTypbl W BJIAKHOCTH BO3ayxa. Jlmama3zoHbl M3MEpEeHUs TeMmIepaTrypsl Bo3ayxa oT -31 1o
+50°C. B npenenax remneparyp ot -10 o +40°C BnaxuocTs uzmepsierca ot 10 go 100%.
[IcuxpoMeTp COCTOMT M3 JABYX PTYTHBIX TEPMOMETPOB, YCTAHOBIICHHBIX B paMe C TPOWHUKOM.
PezepByapbl TepMOMETpPOB 3alIHINEHbl OT HWHPPAKpACHOW paAwalud JIBOWHBIM TpyOUaThIM
KOXKYXOM, MOKPBITHIM HUKesleM. Ha BepxHuil marpy0ok TpoiHMKa HaBepHYyTa TOJIOBKAa aclUpaTopa
C 3aBOJIHBIM MEXaHU3MOM, BEHTUJISITOPOM U KITFOUOM JJIs 3aBO/IA MPY>KUHBI.

PezepByap cMOYEHHOTO TepMOMETpa OOEPHYT OATHCTOM, KOTOPBIN TMepel KaKIbIM HAOTIOACHUEM
CMAuMBaIOT JUCTUWIJIMPOBAHHON BOJIOM MPH MTOMOIIU CENUaIbHON MUNETKU. [IuneTky HamoJHsoT
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BOJIOM 7O METKH U OCTOPOXHO BBOJSAT B TPYOOUKy, IIe HAXOAWUTCS KOHEI[ CMOYEHHOTO TEepMO-
metpa. M30BITOK BOJIBI C OaTHCTa YAAISIOT BCTPSIXUBAaHHEM ITpUOopa.

Bentunarop 3aBomar kiatouoM. Uepes 4~ 5 MHUH JIETOM M 4yepe3 15 MUH 3UMOM OTCUMTHIBAIOT
[IOKa3aHUsl CYyXOr0 W CMOYEHHOIO0 TEPMOMETPOB. MKy CMOUEHHBIM TKAHEBBIM MEIIOYKOM U
TEPMOMETPOM 00pa3yeTcsi HACHIMICHHBIH NpU JAaHHOW TeMmIepaType Mmap, ero Temmeparypy u
¢dukcupyer BiaaxHbId TepMoMeTp. Cyxoil K€ MOKa3bIBaeT TeMIepaTypy Bo3ayxa. OTCUMTHIBAIOT
MoKa3aHus OBICTPO, CHAauUaNa JecsaThle JOJIHU rpajayca, a 3aTeM Liejble BeanuuHbl. [Ipu u3mepenun He
pEeKOMEH/yeTCs JepkaThb NpuOOp B pyKe M Ha HEro JAplmarh. PacdeTsl NpPOBOIATCS IO
MICUXOMETPUYECKUM TabIuIam, paccunTanHbeIM 1o Gopmyie lnpynra.

Koneuno, tam, rne He TpeOyercss BBICOKAash TOYHOCTh H3MEPEHUH, MOXKHO TIOJb30BATHCA U
JJIEKTPOHHBIM (HCIOJIB3YIOIIUM IOJIOCKY BIJIArOYYBCTBUTEIBHOTO MaTepualia) U BOJOCSHBIM
TUTPOMETPaMH.

Omeembme Ha 60NpOCHL U GbINOTHUME 3A0AHUL:

1.ITonpoOyiiTe 0OBACHUTD, YTO O3HAYAET CIIOBO «aCHHUpaNUs (XOTS ObI IO OJJTHOKOPEHHOMY CIIOBY
«actupuH», EHCTBHE KOTOPOTO BCEM XOPOIIO M3BECTHO). Kak 3aBHCHT CKOPOCTH aclupamuu OT
OTHOCHUTEJIBHOW BIIQYKHOCTH BO31yXa?

2. Kak ocymiecTBieHa 3ammura pe3epByapoB TepMomMeTpoB? IloueMy mpu M3MEpEeHHH TEMIIepaTyp
HE PEeKOMEHYeTCs IbIIIaTh Ha IPUOOp U AEpKaTh ero B pyke?

3. CpaBHuTe ncuxpomeTp AccmaHa U CTAaHIIMOHHBIN NICUXpoOMETp ABrycra.

4. PacckaxuTe O BIMSHHUH BIKHOCTH BO3yXa Ha CAMOYYBCTBHE YEIIOBEKA.

buner 4. Tekct no pazneny «INEKTPOAMHAMHKA», COJEPKALINI ONMUcaHUe (PU3UYECKUX SIBICHUN
WJIM TIPOLIECCOB, HAOMIOIAaEMbIX B MPUPOJIC UM B MOBCEIHEBHOM XKM3HU. 3aJaHUsl HA MOHUMAaHHE
(bu3NYECKUX TEPMHUHOB, OIpEAETCHHE SBICHUS, €r0 MPHU3HAKOB WM OOBSICHEHHE SIBICHUS TMPHU
MTOMOIIIA UMEIOIINXCS 3HAHUH.

Ilonnoe enympennee ompasicenue.

OOparuTe BHHUMaHUE Ha 3aMmep3iryro Jyxy. Jlyxka momo apaom depHas. OgHAaKO B HEKOTOPBIX
MecTax Jie[l cepeOpHUCThIi — Tam, TJIe MOJ0 JIbIAOM 00pa3oBaiach MPOCIOHKAa BO3AyXa U CBET
WCTIBITBIBAET MOJHOE BHYTPEHHEE OTPAXKEHHE. YTOJI MOJHOTO BHYTPEHHETO OTPAXKEHUS HA TPAHULIE
nen-Bo3ayx paBeH 48°. [lagaromuii cBeT oTpaxkaercs, JieJl B ITUX MeCTax OeIbIi.

Kak 00BACHUTBD, UTO CHET OEJbIN, XOTSI OH COCTOUT U3 OTAEIBHBIX MPO3PAYHBIX KPUCTATIUKOB
JIbJa- CHEKMHOK? CHEr MyMHCTBIA. JTO O3HAYAET, UYTO KaXKJas CHE)KMHKA OKPYXKEHa BO3TyXOM.
Tak Kak OCTpbI€ UTOJIOUYKU CHEKHMHKH UMEIOT OOJIBIIOE KOJUYECTBO OTPAKAIOIIUX MTOBEPXHOCTEH,
TO BECh MNAJAOIIMK CBET OTPa)KaeTCs KAaK OT BHEIIHMX, TaK U OT BHYTPEHHUX TIpaHEld U HE
MIPOXOJMUT CKBO3b TOJNIINY CHera. Mbl Ha0IIt01aeM MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA OT CHETa.
[ToaTromy oH ocnenuTenbHO Oenbiii. CBekeBBINABIINI CHer oTpaxkaer Oonee 90% manarorero
CBeTA.

Crapplil CHEr yIUIOTHSAETCS, YMEHBIIAIOTCS BO3YIIHBIE 3a30pbl, CHEr TemHeeT. benu3Ha cHera
3aBHCHT OT ero rrotHocTu! [LIOTHOCT cHera MoXeT MeHsThes oT 30 1o 800 kr/me.

Omeemovme Ha 80npoChl K MEKCMY U 8bINOTHUME 3A0AHUA!

1.Yrto Takoe moyiHOe BHYTpeHHEe oTpaxenue? [Ipu kakux yClIoBHUSIX OHO HaOmrogaeTcs?

2. UTo mpoMCXOAUT C JIy4amH, MaJalIIMMH Ha TPAHUIY JIEA-BO3AYX MOJ yriaamu Oombiie 48°7?
MeHble 48°7?

3. Bo3bMmeM Kycouek JbAa W pa3ApoOMM €ro B MEJNKyI Kpomiky. [lopormok wu30 jpaa yxe He
MPO3pavHbIi, a UMeeT Oenblii cBeT. OOBICHUTE, TOUEMY.

4.IToueMy B OTTENENb CHET, IPONUTAHHBIA BOJOWU, TEMHEET?

BuJjer 5. Tekcr o Teme «SneprHast pusnkay, conepkaniui THGOPMAIUIO O BIMSIHUM paTuaIiii Ha
YKUBBIE OPraHU3Mbl WJIM BO3JICUCTBUM SIICPHOM SHEPreTUKU HA OKPYNKAIONIYIO cpely. 3aJaHusl Ha
MOHMMAaHNUE OCHOBHBIX MIPUHIIUIIOB PATUAIIIOHHON 0€30MaCHOCTH.
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Paouoaxmuenvie omxoowi: COBPEMEHHbLE I’lpO6]Z€Mbl U 0OUH U3 npoeKmoes ux peuerus.

SnepHas 3HepreTuka, IIMPOKO HCIOJIb3yeMas B IOCIEAHHUE JECSATHIIETUS, OCTaBJSIET MHOIO
PaIMOAaKTUBHBIX OTXOJIOB: B OCHOBHOM, 3TO OTpabOOTaHHOE sAJepHOE TOIUIMBO peakTopoB ADC u
MOJBOJIHBIX JIOJIOK, a TaKKe HaJBOTHBIX Kopabneil BoenHo-mopckoro ¢uorta. DTH OTXOABI Ha-
KaIUIMBAIOTCA U MPEJACTABIAIOT UYPE3BbIYANHYI0 PAIUALMOHHYI OINACHOCTh Ui OOIIMPHBIX
paifonoB Poccuu u cornpenenbHbIx cTpad. UTo aenaTth ¢ STUMH OTXO4amMu?

Heckonbko OTEUECTBEHHBIX (PU3MKO-TEXHHYECKUX HHCTUTYTOB pa3paboTaiu IPOeKT HX
3aXOPOHEHMS, B OCHOBY KOTOpPOIO IIOJIOKEH IIOA3EMHBIN sAnepHbIM B3pbIB. lIpennaraercs
OCYIIIECTBUTH €ro Ha ocTpoBe HoBast 3emirs, B 30He BeuHOU Mep3i0Thl, Ha riayoune 600 M. Tam, Ha
OBIBIIIEM aTOMHOM IIOJIMTOHE, UMEIOTCS 3a0pOIICHHBIE BEIPA0OTaHHbIE MAXThHI M IITOJIBHH; UX-TO U
MOYKHO CIIELHAJIBHO MOJArOTOBUTh U Pa3MECTUTh B HUX OTpaboTaHHble TB3JIbI ¢ ADC, peakTopbl
JOJOK, OTXOJAbl SJIEPHBIX NPEINPUITHH, 3arpsA3HEHHblE KOHCTpyKuuu. I[IpocTpaHcTBO MeExay
OMAaCHBIM «MYCOPOM» IUIAHUPYETCS 3allOJHUTh MAaTepHajioM, CIIOCOOHBIM PpE3KO CHH3HTH
u3nydenue. [locrne simepHOro B3pbIBa B IITOJIBHE JODKHO 00pa30BaThCs CTEKI000pa3HOe BEIIECTBO,
KOTOpOE SIBUTCA XOPOIIMM OapbepoM s sIEPHbIX U3IydeHuil. B pesynbrare OgHOro Takoro
B3pBIBa MOXET OBITh MPEBPAIICHO B CTEKIOBUAHYIO Maccy 0 100 T painoakTHBHBIX OTXOJIOB.

Omeemvme Ha 60npochbl K MEKCMy U blNOTHUME 3A0AHUA!

1.3Has 1M BBI, YTO B HAIEH CTPAaHE HAKONMWJIOCh MHOIO PAaJUOAKTHBHOIO «MyCOpa» U 4YTO OH
TENepb - peajibHas U IpO3Hasl OMACHOCTh JUIS Hallel *U3HU U 310poBbsi? OTKyaa Oepercst 3TOT
«mycop»?

2.Kakue MOryT ObITh 9KOJIOTUYECKHUE TOCIEICTBUSA, €CIIN ATY IPOOJIEMY HE PEIIUTDH?

3. Kak BbI AyMaere: Kakoil METOJ 3aXOPOHEHHSI OTXOJ0B JIOPOKE — METOJ CTEKJIIOBAHMS B3PHIBOM
WIA TPAAWLIUOHHBIA, TpPeOYIOMMHA COOpyKeHUs OeTOHHBIX MoOrmibHHUKOB? Ilouemy? (OrtBer.
TpaauLMOHHBIM METOJ JOpOXKe: Ul €ro OCYIIECTBICHHUS TpeOyeTcs BO3BECTH MOMHMO MOTWJIb-
HUKOB KOMIUIEKC OOCIIYKMBAIOIIMX MNPEANPUATUN MU TOJJAEPKUBATh IOCTOSHHBIE HapaMeTpbl
3aXOpPOHEHUH - 1aBJIeHue, TeMIepaTypy, BIAXKHOCTb. )

4. MoxHO 11, C Ballleld TOUKH 3PEHUSI «COBMECTUTDHY MpeJIaraeMblil MPOEKT 3aXOPOHEHMSI OTXOI0B
C TOMOUIBbIO TO/A3EMHBIX SIEPHBIX B3pbIBOB M JlOroBOp O BCeOOIEeM 3alperieHud sIePHBIX
WCIIBITAaHUH, KOTOPBIN mojnucan Poccueit u 3a 6eccpouHoe NMpo/yieHne KOTOPOTO BRICTYIAET Hallla
cTpaHa?

Buuer 6. Tekcr no pazneny «MosekyssipHas GU3UKay, COASpKAIUI OnMrcaHue oNbITa. 3aJaHus Ha
omnpezeneHue (UM GopMyJIUPOBKY) TUIIOTE3BI ONbITA, YCIOBUHN €r0 MPOBEACHUS U BHIBOJIOB.

Haobnwoaem anuzomponuto na npumepe dymaza.

XopomuM nocoduem ajasi HaOJMIOJEHUS aHU3O0TPONMM CBOMCTB MaTepUalIOB SBISETCS OOBIYHAS
Oymara. bBymara — 3T0 cBsi3aHHBIE MKy COOOM JpeBECHbIE BOJIOKHA JITUHON 2-4 MM U TOJIUHON
30-50 MKM, KOTOpbIE IMEIOT KpUCTAJUTHYECKHE U aMop(dHbIe yaacTKu. CBOKCTBA BOJIOKOH BJIOJIb X
oceil U B NEPHEHAUKYISIPHOM K HUM HalpaBlieHMH pa3iuyHbl. [lpu mpousBoacTBe Oymaru ocu
BOJIOKHA DACIOJIAraroTCsl B IUIOCKOCTH JIMCTa, HO HE abCONIOTHO XaoTHYHO. B pesynbrare
MEXaHMUECKOT0 B3aMMOACHUCTBUS C KaTKaMH OyMarojenaTeabHON MalluHbl OHU PEUMYIIECTBEHHO
OpUEHTUPYIOTCS B HaIlpaBJICHUU JBIKEHHUS OyMakHoro BoJiokHa. [loaTomy mnosiBisiercs
AQHU30TPOINMS CBOMCTB B TaK Ha3blBAEMOM MAIIMHHOM M IIOIEPEYHOM K HEMY HAIPAaBICHUIX.
Haubonpiryto aHu30Tponuio mMeeT Oymara, M3roToBjsieMas Ha BBICOKOCKOPOCTHBIX MalllMHAaX,
HalpuMep, ra3eTHasl.

Camoe npocToe — 3TO HAOJIOJIEHHE aHU30TPOIIMM MEXaHWYECKUX CBOMCTB. bepeM raszery m pesem
€e B JIByX B3aUMHO IEPICHIUKYJSIPHBIX HaIpaBlICHUAX. B OQHOM HampaBlIeHMM JUHUS Pa3pbiBa
pOBHas, a B APYIOM — PBaHasi, IOTOMY YTO MEXaHUYECKasl IPOYHOCTh pa3Hasl.
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J{nst HaOroICHUST aHU30TPOITUH TTPU U3THOE BBIPE3aeM JIBE OJMHAKOBBIE TIOJIOCKU JITTMHOM OKOJI0 15
CM U I.HHpHHOﬁ OKOJ10 2 CM B MAIlIMHHOM U HOHepe‘-IHOM HaHpaBJICHI/ISIX. CKJIa,Z[BIBaeM HUX BMCCTC U,
JiepoKa MOJIOCKH 3a OIMH KOHEH, HabJI01aeM, 4TO U3TUO TTOJIOCOK Pa3HBIi.

Jnis Gymaru xapakTepHa aHH30TPOIUS BCeX (PU3MKO-MEXaHMUECKUX CBOMCTB.

Omeembvme Ha 60NPOCHL K MEKCMY U 6bINOJIHUME 3A0AHUA:

1.B yem 3akiro4yaeTcs aHU30TPOMHOCTh BelecTBa? AHM30TPOIUIO KAaKUX CBOMCTB OyMaru MOXHO
Ha0JII0aTh, MPOEIIaB IAHHBIA OMBIT?

2. MamHHOe HampaBjeHue OyIeT BJ0JIb WU TIONIEPEK POBHOM JIMHUK pa3pbiBa’?

3. Kakas mosiocka 0oJibliie H30THETCS: BBIPE3aHHAs B TIOMIEPEYHOM WM B MAIIIMHHOM HAIPaBJICHUN?
Kak BbI gyMaete, Kak CBsI3aHa aHU30TPONUS OyMaru ¢ IpoIEeccoM €€ U3rOTOBJICHUA?

4.Kaxkue Tena obnanarot nzorponueit? [IpuBeaure npuMepbl aHU30TPOITHBIX U H30TPOITHBIX TEI.

Bbuser 7. Texcr mo pasueny «OJIEKTPOAMHAMHUKA», COJEPXKAIIMNA OMUCAaHUE HCIOJIb30BaHUS
3aKOHOB AJIEKTPOJMHAMUKHU B TEXHUKE, 33JIaHUs HA TIOHUMAaHUE OCHOBHBIX MPUHLHUIIOB, JIEKAaIlUX B
OCHOBE pabOThI OIMCAHHOTO YCTPOICTBA.

Tepmen - usobpemameins d1eKMPOMY3bIKATLHO20 UHCIPYMEHM.

«51 cobpai 1Ba reHeparopa BHICOKOM 4acTOTHI. Y OJIHOTO 4acTOoTa ObLIa MOCTOSIHHASL, a Y JIPYroro -
U3MEHsUIach IPU MPOAYBaHMM ra3za MExIy OOKIajkaMu KonjaeHcaTopa. C BBIXOJOB reHeparopa
10J1aJl CUTHAJI HAa CMecHTeh. Ha BBIXozie cMecuTesl BO3HUKAIM OUEHUS C YaCTOTOM, paBHOU pa3HO-
cti vactoT BY- reneparopoB. 3aTeM curHajg OMEHMH YCHJIMBAJICS M U3MEPAJICS BOJIBTMETPOM.
Bckope mnpunuia B royioBy MBbICIB: @ UYTO, €CIM BMECTO BOJBTMETpPA MOJKIIOYMTH
rpomkorooputesib? Benp yactora OueHuil Haxonaunack B 3ByKOBOM juanasone! Ilonkmrouwi, B
IrPOMKOroBopuUTeie pasfaics 3ByK. IIpu monHeceHuu pyku K KOHJIEHCATOPY dacToTa KojeOaHui
u3MeHsulach. Tak Kak s Urpajl Ha BUOJIOHYENH, TO OBICTPO ChIrpaj HECIOXKHYI Menoauto. B
MHCTUTYTE pa3zHeccs c¢ayX; TepmeH urpaerT Ha BoibTMeTpe. Tak pacckasbiBan JleB CepreeBuu
Tepmen. WMHCTpyMEHT TOIy4YMJl Ha3BaHHE «TepMEHBOKC» (rosoc  Tepmena). Hapyxy
«BBITJIAJIBIBAIOTY? AHTEHHOOOpPA3HBIN CTEP’KEHb U JAyra - OHU-TO M MIParOT pojib KoJieOaTeabHOU
CHUCTEeMBl ycTpolcTBa. VIcronHuTens ympaBiseT padOTOW TEPMEHBOKCA, H3MEHASA MOJIOKEHHE
nanoHeil. JIguras pykoil BOJM3U CTEp)KHS, HCIOJHUTENb PETyJIHUPYEeT BBICOTY 3BYKa.
«Kectukynsauus» B BO3AyXEe OKOJO IYTM II03BOJISIET MOBBIIIATH WM IOHMXKAaTh T'POMKOCTh
3ByyaHus. JIBWDKEHHS OCYLIECTBIAIOTCSI B IPOCTPAHCTBE 0O€3 KOHTAaKTa C aHTEHHOM.
ITpencrasnsiere, Kak TPyJIHO UTPaTh HA TAKOM MUHCTPYMEHTE?

Omeemvme Ha 80NPOCHL K MEKCMY U bINOTHUME 3A0AHUA!

1. Uro BB mOHMMaeTe MOJ YacTOTOM 3BYKOBOro auarnaizoHa? Kakum oOpa3oM BO3HHMKAaeT Takas
4acTOTa Ha BBIXOE CMECUTEINS?

2. Kakum 06pa3om 351eKTpoMardHuTHbIE KojiebaHus peoOpa3yroTcsi B 3BYKOBbIE?

3. Kaxum 06pa3oM ¢ MOMOIIbIO PYKH MEHSIACh YacTOTa Koie0aTeaIbHOro KOHTypa?

4. DToOT ammapar, CKOHCTpyupoBaHHBIM B 1920 r., Mor paboTaTh HE TOJBKO KaK MY3bIKAJIbHBIN
MHCTPYMEHT, HO M KaK OXPaHHBIM CHUTHAIU3aTOp AJS 0C000 BaXHBIX 00BEeKkTOB. KakoB ObLI
MIPUHIMI ACHCTBUSA TAKOIO CUTHAIM3aropa?

Bujer 8. Texkct no pazneny «INEKTPOIMHAMUKAY, COACPKANTUN OmUcaHue (PU3UICCKHUX SBICHHUM
WIH TIPOIECCOB, HAOIOIaeMbIX B MPUPOJIE WM B MOBCEIHEBHOMN KHU3HU, 3aJaHUS HA TTOHMMAaHUE
q)HSI/IIIeCKI/IX TEPMHUHOB, OIPCACIICHUC SABJICHUA, €0 IMPU3HAKOB HIIN 0OBSICHEHNE SIBIICHUS npu
MOMOIIIY UMEIOIINXCS 3HAHUH.

Monnus.

ATmochepHOe IIEKTPUIECTBO 00pa3yeTcss U KOHIEHTPHUPYETCS M o0nakax — OOpa30BaHUSIX W3
MCJIKUX BOASIHBIX YaCTHUL], HAXOAAIINUXCS B JKUJAKOM U TBEPAOM COCTOSIHUAX.
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Cyxo0il CHET TIPEACTaBISIET COOOM TUIMMMYHOE CHIMMyYee TEJIO: IPH TPEHUU CHEXWHOK JIPYT O JIpyra,
X yJapax O 3€MJII0 U O MECTHBbIE MPEAMEThl CHEr AOJKEH 3JIeKTpu3oBaThesa. [lpum HU3KHX
TEeMIIepaTypax BO BpeMs CHIIBHBIX CHETOINA0B W METEJICH AJICKTPU3alHsl CHEra HaCTOIbKO BEIIUKA,
YTO MPOUCXOAT 3UMHUE TPO3bI, HAOIIOJAETCSI CBEYCHHE OCTPOKOHEUHBIX MPEAMETOB, 00pa3yroTcs
IapOBHIE MOJIHUH.

[Ipu npoOneHWM BOASHBIX Kameilb W KPUCTAUIOB JIbJa, MPU CTOJKHOBEHHUSX HX C HOHAMU
aTMOC(EepHOro BO3/IyXa KPYMHBIC KAIIM U KPUCTAJUIBI TPUOOPETAIOT N30BITOYHBIN OTPUIIATEIBHBII
3apsi, a METKHE - TIOJIOKUTENBHBIN. Bocxoisie moToky BO3yxa B TPO30BOM 00JIake MOJHUMAIOT
MEJIKUE KaIlsld U KPUCTALIBI K BEpIIMHE 00Jlaka, KPYMHBIC KaIId W KPUCTALIBI MAJalOT K €ro
ocHOBaHWI0. OTpHUIIATENHHO 3apsHKCHHAS 4acTh 00Jlaka HABOJMUT HA 3E€MHOM MOBEPXHOCTH O]
co00H TIOJIOKHUTENBHBIA 3apsn. Mexay oOjakoM M 3eMJIeH CO37aeTCs CHIIBHOE AJICKTPHYECKOE
10Jie, KOTOPOE CIOCOOCTBYET MOHU3ALMH BO3/lyXa U BOZHUKHOBEHHUIO HCKPOBOTO pazpsaa. MonHus
nepeHocut u3 obnaka 20-30 Ki orpunarensHoro 3apsga, cuia Toka 10—20 KA, IIuTeIbHOCTH
MMITyJIbCa TOKA HECKOJIBKO JECATKOB MUKPOCEKYH 1. Pa3psia nmpekpaiaercs, Tak Kak O0JbIIas 4acThb
M30BITOYHBIX AJICKTPHUCCKUX Pa3PsIOB HEUTPATN3YETCS AIEKTPHUICCKUM TOKOM, IMPOTEKAIOIIMM 10
MJIa3MEHHOMY KaHAJTy MOJIHUH.

Omeemvme Ha 80NPOCHI K MEKCMY U BbINOJIHUME 3A0AHUL:

1. Mo>xHO 11 Ha3BaTh MOJIHUIO, BO3HUKAIOIIYIO MEX/y 00JIaKOM U 3eMJIeH, IIEKTPUUECKUM TOKOM?
A Mexay aByms obsakaMu?

2. KakoBbl IpU4YMHBI BO3BHUKHOBEHHUS MOJIHUU?

3. Kakum 3aps10M B OOJIBIIMHCTBE CITyYaeB 3apsDKACTCsl HIDKHSS YacTh 00J1aKa, a KAKUM - BEpXHss?
C uyeM 370 cBsI3aHO?

4. Kakoe JeicTBHE JIEKTPUICCKOTO TOKA BBI3BIBAET 00pa30BaHHUE 030HA B BO3yXE IMPHU IPO30BBIX
paspsigax?

Buner 9. Tekct mo pasaciny «MeXaHI/IKa», conepmamnﬁ OIIMCAHHUEC HCIIOJIB30BaHUsA 3aKOHOB
MCXaHUKH B TCXHHKCE. BaI[aHI/Ifl Ha TOHUMAaHWEC OCHOBHBIX IIPHUHIIMIIOB, JIC)KAIIUX B OCHOBC
OITMCAHHOTI'O YCTpOﬁCTBa.

T'uopasnuueckuii yoap Ha cnysicoe yenogexa.

SIBieHME THIPaBIMUYECKOTO YyJapa, 3aKIIOYalOUIerocss B PE3KOM YBEIWYEHUM [JABICHUS IIpU
BHE3AIHOM TMaJIeHUH CKOPOCTH IMOTOKA >KMJIKOCTH, HAIJIO CBOE BOIUIOIIEHHE B YCTPOMHCTBAx,
Ha3bIBAEMBIMHU T'MJIPaBIMYECKUMHU TapaHAMHU.

OT0, B CYHIHOCTH, Hacoc Oe3 JBUraTels, KOTOPbIA, HE TpeOys MOAKIIIOUEHHUS JOMOJIHUTEIHHOTO
UCTOYHMKA JHEPrMH, UCMOJIb3YeT TOJBKO IMOTEHIMad HeOOJBIION MIOTUHBI WIM JaXe MPOCTO
€CTECTBEHHOTI'0 penbeda peku. 'mapoTapan crocoGeH HarHeTaTh KUAKOCTh Ha BeICOTY B 10-20 pa3
00JIBIITYI0, YeM BBICOTA HCIOJIb3YeMON IUIOTHHBL. Boga OT MCTOYHMKA CaMOTEKOM MOJAeTcs Mo
JUIMHHOMY HamopHOMYy TpyOompoBony, MAylieMy Cc HeOoibImMM HoHukeHueM. [lox peiicTBuem
HapacTAOLIEr0 TUHAMUYECKOTO HAropa BOJIbI 3aKPhIBAETCS OTOOMHBIN KilanaH, pacioloKeHHbIN Ha
HUKHEM KOHIIEe TpyOONnpoBO/ia, U BCIEICTBUE MHEPLIMU ABMKYIIEHCS BOABI U €€ HE C)KUMAeMOCTU
JIaBJIEHUE 3]IECh PE3KO MOBBIMIAETCS. KpaTKOBPEMEHHOIO MOBBIIEHUS JABIEHUS JOCTaTOYHO JUIS
nmoJabeMa HeOOJIBIIOW YacTH BOJBI Yepe3 HANOpHBIM KiamaH Ha BBICOTY Oonee 50 M. 3atem OT-
OOMHBIN KJ1anaH OTKPHIBAETCS, U BCE MIOBTOPSETCS CHAvaa.

['unpaBnuyeckuil TapaH NEHCTBYET TOJIBKO 3a CYET MMITyJIbCca JIBHXKYIIErocs crosida Bojbl, 0e3
KaKoro-

mn6o asurarens. [IpumenHsieTcst 171 MOJIMBA  CEIbXO3KYJIBTYp, A BOJOCHAOXKEHUS HEOONbIINX
CTPOEK, ISl TI0JJau BOJIbI Ha MacTOuIIa, pacnonoxennsie B 10-20 kKM oT peku U T.1.

Omeemvme Ha 60NpoOCsHL K mekcny u 6blnojinume 3a0aHUsL:

1. Yro mpencraBiser coOOH sBJICHHME THUIpaBIHYecKoro yaapa? KakoBbl ycJIOBHS €ro
BO3HHUKHOBEHUsA?
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2. Ha3oBuTe mpuuYMHY BO3HHMKHOBEHHS IOBBIIICHHS aBJICHHWS B HIDKHEM KOHIIE TPyOOmpoBoja
THJIPABINYECKOTO TapaHa.

3. T'unporapan ucmnofib30oBayiM emie B Hadaime XX Beka, OJHAKO MOTOM OH ObUT HE3aCIIyKEHHO
3a0pIT. C KaKuMH Tpo0IeMaMy CBsI3aH HapsIy C MCIOJIb30BaHUEM HOBEHMIMX TEXHOJIOTUH BO3BpAT
K CTapbIM H300pETCHUSM YeJI0Be4ecTBa?

4. Yem oOycioBieHa HEOOXOAMMOCTb YCTAaHOBIEHHS B TpyOax TeIIOCeTe CHenuaIbHbIX
YCTPOMCTB - CTAaOMIM3aTOPOB IaBICHUS?

buaer 10. Tekct mo pasneny «DIEKTPOJAMHAMHUKA», COJEPIKAIIUM ONMUCAHUE HCIIOIb30BaHUs
3aKOHOB AJIEKTPOJMHAMUKY B TEXHUKE. 3aJJaHUsl Ha IOHMMAaHUE OCHOBHBIX IIPUHIIUIIOB, JIKAITUX B
OCHOBE OIMCAHHOTO YCTPOUCTRBA.

Kax pabomaem CBY- memannooemexmop ?

[TpuHIMn fEeHCTBUS METAIOAETEKTOpAa OCHOBaH Ha (DU3MYECKOM SBJICHHUU PETHCTpaLUU
BTOPUYHOTO DJIEKTPOMArHUTHOTO TIOJS, CO3[aBAEMOTO JIOOBIM METAJUIMYECKHUM IPEIAMETOM,
IIOMEILEHHBIM B IIEPBUYHOE 3JIEKTPOMArHUTHOE I10JIE.

BHyTpr nOMCKOBOM paMKM METAJUIOJETEKTOpAa HAXOAUTCS HAMOTAHHBIA IIPOBOJ, HA3bIBAEMBII
NepeJaronIei KaTyIIKON. DINEeKTPUYECKUI TOK, IPOTEKast 10 HEH, CO3/1aeT 3JIEKTPOMATHUTHOE IOJIE.
HamnpasneHnne Toka MEHSETCS HECKOJIBKO ThICSY pa3 B CEKYHJy Ha IpOTHUBOIONO)KHOE. Korma Tok
IIPOTEKAeT B OJHOM HAIIPABJICHWH, BOZHUKACT MarHUTHOE I10JIE, HAIIPABJIECHHOE Ha HCCIIELyEMbII
00BEKT, KOIJa HampaBiICHHE TOKAa H3MEHSAETCA, TO W HaNpaBJI€HUE MAarHUTHOTO MOjis Oyaer
HalpaBlIeHO OT 0o0BekTa. B mr0060M MeTauimdyeckoM (M Aaxke 3JIEKTPOIPOBOJAIIEM) OOBEKTE,
OKa3aBIIEMCS MOOJIM30CTH, MOJI IEHCTBHEM TaKOTO M3MEHSFOIIErOCsl MArHUTHOTO TIOJISI BO3HUKHYT
3JIeKTpruecKkue Toku. HaBeneHHbIN TOK, B CBOIO Oo4Yepesib, CO3/1aCT COOCTBEHHOE MAarHUTHOE MOJIE.
BuHyTpu pamku ecTh elie oJHa NpHUEMHas - KaTyllKa, paclojOKE€HHas TakuM o0pa3oM, YTOOBI
MaKCHMaJIbHO HEMTPANIU30BaTh BIMSHHUE NEPENAOLIEH. A BOT MOJE€ OT METAUIMYECKOTO NPEAMETA,
OKa3aBIIErocs ModJn30cTH, Oy1eT HaBOAUTH B MPUEMHOM KaTyIlIKe TOK, KOTOPBI MOKHO YCUIIUTh
1 00paboTaTh NEKTPOHUKOM.

BTopruHO€E 371€KTPOMArHUTHOE IOJIE PA3IMYaeTCs KaK IO HAIPSHKEHHOCTH ITOJIsI, TaK U 110 IPYyTUM
napamerpam. DTH MapaMeTphl 3aBUCIT OT pa3Mepa MpeaMeTa U ero MpoBOAMMOCTU (Hampumep, y
30J10Ta U cepedpa MPOBOJAUMOCTb IOpa3/io JIydlle, YeM Y CBHHIIA) U, €CTECTBEHHO, OT PACCTOSHUS
MEXY aHTEHHOU JETEKTOPA U CAMUM IIPEIMETOM.

UyBCTBUTEIBHOCTh HEKOTOPBIX METAJUIOAETEKTOPOB HacTpamBaercs. Ee, Hampumep, yMEHBIIAOT,
€CJIM HeOOXOMMO MPOU3BECTH TOCMOTP TOJIBKO C IEJIbI0 OOHAPYKEHHS KPYITHBIX METAJUTMYECKUX
peIMeToB. A HEOOJbIINE MTPEAMETHl — KJIFOUH, ONPAaBbl OYKOB, PYUKH - CUTHAJIM3ALUIO JIETEKTOpa
He BbI30BYT. CUTHanM3alus METaJJIOJIETEKTOPOB MOXET OBbITh pa3IMYHOW: CBETOBOM, 3BYKOBOM
(mprYeM IO TOJArOTe CUTHAIA MOYKHO JeIaTh BBIBOJ O pa3Mepe IpeaMeTa), BUOPallMOHHOM.

Omeemvme Ha ONPOCHL K MEKCMY U 8bINOIHUME 3A0AHUS:

1./l yero, [uist KaKUX LEJIEH UCTIONb3YIOT METAJUIOAETEKTOPHI?

2. Kak BbI MOHMMaeTe XapaKTEPUCTUKY «paboyas yactoTa» npudbopa? Benuka nu ona?

3. Kaxoii 3akoH (DU3MKM JIEKHUT B OCHOBE JACWUCTBUS OMNHMCAHHOTO MeratoneTekTopa? Kakumu
APyrumMu CJIOHaMH MbI Ha3bIBAECM ((HaBe}IeHHBIﬁ TOK»?

4. Kakum 00pa3oM C MOMOIUIbIO METAIOETEKTOPa MOKHO OOHapYKHUTh B3PHIBHOE YCTPOMCTBO B
IJIACTUKOBOM 00oJouke?

buner 11. Texkct mo pasgeny «KBaHToBas ¢u3MKa M 3J€MEHTHI acTPOPU3UKU», COIEpPIKAIIUM
OTKCaHKE UCIIOIb30BAHUS 3aKOHOB KBAHTOBOM, ATOMHOM MJIH epHOM (PU3KUKH B TEXHUKE. 3adaHUs

Ha MOHMMAHUE€ OCHOBHBIX IMPUHIUIIOB, JIC)KAIIUX B OCHOBC pa6OTLI OITMCAHHOTI'O YCTPOﬁCTBa.

[z »
Kesanmoesnie simbl ™.
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B MukposnekTpoHuke TUIEHKM TOJmUHOW okojo 0,01 MKM M MeHee Ha3bIBalOTCS KBAHTOBBIMU
sMaMH, TaK Kak UX TOJIIMHA OnM3ka K pasmepam atoma. CBOMCTBa TaKWX IJICHOK CYIIECTBEHHO
3aBUCSAT OT MX TOJIIIUHEI (T.€. OT OAHOTO M3 Pa3MEPOB).

ToHKHE TUICHKH HAMBUISIOTCS Ha MOJJIOKKU B BAKyyMe B CIEIMAIbHBIX YCTaHOBKaX. JKypHanucTel
JO0ST Ha3bIBATh TAKUE YCTAHOBKU amoOMHuIMU pabpuxamu. JIeHCTBUTENBbHO, HA TIOJIOKKY 37€Ch
OCaXKJIal0TCs OTJICTIbHBIE aTOMBI (MOJIEKYJIbI) BelecTna!

K.N.AndepoB Haiien MHOXKECTBO MPUMEHEHUN «KBAHTOBBIM siMamM». B JKU3HU MBI KQKIbIH JICHB
CTaJKMBaeMcsi ¢ HUMH. B  KadecTBe mpuMepa MOXXHO TMPUBECTH  MHUHHUATIOPHBII
MOJTYPOBOIHUKOBBI Jla3ep, C MOMOIIbI0O KOTOPOTO CUUTHIBACTCS MHPOPMAIUs ¢ KOMIAKT-AHUCKA.
CxeMaTH4HO CTPYKTYpa MOIYIIPOBOJHIUKOBOTO Jla3epa n3o0pakeHa Ha puc. 1.

Ona mnpezacTaBisieT coOOW «CJOEHBIM MUPOr» U3 MEPEMEXAIONIMXCS CH0EB apceHua Tallus-
ATIOMUHHUS P-TUNA, CPOPMHUPOBAHHOTO HA TMOJIOKKE M3 apceHuaa raums u tumna. «Padounm
TenoM» Jazepa siisiercss ToHkas (0,5 MKM) IieHKa («KBaHTOBas sIMa») apceHuJa Trajulds p-TUIMa.
[Ipu nonmaye HanpspKeHUS HA METAJUTMYECKUE DJICKTPOJbI, MEXKAY KOTOPHIMU U 3aKJIIOYeHa BCS
MOJTyIPOBOIHUKOBAs CTPYKTYPa, Jiazep BO30Y>KIaeTcs U TeHEPUPYET U3ITyUCHHUE.
BBICOKOUYBCTBUTEIIBHBIC TPAH3UCTOPBI, B KOTOPBIX HCIOJB3YeTCS 3(PPEKT «KBAHTOBOW SMBD»,
CTOST B KaxJaoM MoOwibHOM Tenedone. MmenHo Omaromaps UM MOOWMIIbHBIC Tele(OHBI
MOJIJICPIKUBAIOT YCTOMYHMBYIO CBSI3b B YCIOBHUSAX YPE3BBIYANHO CIT1A00TO CHTHAA.
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Omeembme Ha 60NPOCHL K MEKCMY U 6bINOJIHUME 3A0AHUA:

1. [Touemy onmcaHne CBOKWCTB TOHKHX IIJIEHOK BO3MOXHO TOJIBKO HA OCHOBE KBAHTOBOW MEXaHUKH?
2. IloyeMy TOHYaiIIMe TUIEHKA HE MOTYT CYIIECTBOBaTh 0e3 mookku? [loueMy uxX HambUISIOT B
BaKyyMHOH Kamepe?

3. IloueMy mosIoXkKa JTOJKHA OBITH U3 JPyroro MaTepuana?

4 Kak BBl nymaere, Omaronmapsi 4emy MOOWIbHbBIE Tele(OHbl MOJJIEPKUBAIOT CBS3b JlaXke B
ycnoBHsX cinaboro curnana?

Buuer 12. Tekct no pasneny «JEKTpOJAMHAMHUKA», COAEPKALIMN ONMKUCAHUE OMbITA. 3aJaHus Ha
onpeneneHue (W GopMyIMPOBKY) THIIOTE3BI ONBITA, YCIOBUMA €T0 MPOBEICHUS U BHIBOJIOB.

usz ucmopuu OmKposlmus 31IEKmMpOMaACHUMHbBLX AGNEeHUIL.

OdyeHb BHUMATENBHO CilylIaeT Ha 3aceqaHuu DpaHIy3CKOW akaJieMHUd HAayK BBICTYIUICHHE C€
ydeHoro cekperapss @pancya Aparo o0 ombiTax DpcTeAa BhIIAIONIMiCS MareMatuk AHape Mapu
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Amnep. Y Hero pokJIaercs NPOHULATEIbHAs MBICIb: €CIU TMPOBOAHUK TOKA BCEIrZA OKPYXKEH
MArHUTHBIMH CHIJIAMH, TO «JJIEKTPUYECKUN KOHQIHMKT» OJKEH BBICTYNATh HE TOJBKO MEXKIY
IIPOBOJIOM M MArHUTHOM CTPEJIKOW, HO W MEXAY ABYMS IPOBOJAMH, MO KOTOPBIM TE€YET TOK. 3a
ceMb JHEH AmIep KOHCTPYHUPYET OPHUTMHAIBHBINA AJIEKTPHUECKUI NMPUOOp M yXKEe Ha CIEAYIOIIEeM
3aCelaHuM  JIEMOHCTPUPYET MNPUCYTCTBYIOIIMM B3aWMOJEHCTBHE JIBYX IPOBOJHHUKOB C TOKOM!
Ecnu B 000MX MPOBOJHUKAX SIEKTPUYECKHE TOKM TEKYT MapajulelbHO APYT APYry B OJHOM
HaIlPaBJIEHUHU, TO OHU MPUTATUBAIOTCA, ITU K€ MPOBOJHHUKU OTTAJIKHBAKOTCS, KOTJa TOKM B HHUX
IPOXOJAT BO B3aWMHO IPOTHUBOIOJIOKHBIX HANpaBiICHUSX. AMIEp NPOAOIKAET CBOU OIIBITHI.
CBepHYB MPOBOJHUKHA B BUAE JABYX CIHpaJeH, MOJYyYUBIIUX HA3BaHUE “‘COJICHOUJIBI, OH JOKa3bl-
BACT, YTO COJICHOWJbI, YCTAHOBJICHHBIC PsIOM, NPH TPOIYCKAaHUM 4Yepe3 HUX TOKa BEAyT ceos,
M0JI00HO ABYM MarHUTaM.

Wnen Amnepa ObUIM CTOJNIb HOBBI, YTO MHOTHE 4WieHbl DpaHIy3CKOH akaJeMud HE TOHSIM HX
PEBOJIIOLIMOHHOTO HAy4YHOTo cMbicia. «YTo ke, COOCTBEHHO, HOBOIO B TOM, YTO Bbl HaM
coo0mummn? —

Cnpocun  onuH u3 HuUX. — Camo co0Oi SICHO, YTO €CJIM JBa TOKA OKa3bIBAIOT JICHCTBUE Ha
MarHUTHYIO CTPEJIKY, TO OHU OKa3bIBalOT JAECUCTBUE U APYT Ha Apyra?» 3a AMIiiepa ero OnrnoHEHTY
MTHOBEHHO OTBeTMJ] Aparo. OH BbIHYJ M3 KapMaHa JBa KJIo4ya U ckazan: «BoT kaxablii U3 HUX
TOKE OKa3bIBaeT JCHCTBHE HA MarHUTHYIO CTPEJKY, OJTHAKO K€ OHU HUKAaK HE JIEUCTBYIOT JIpYyT Ha
JIpyra...»

Omeembme Ha 60NPOCHL K MEKCMY U BbINOJIHUME 3A0AHU.

1. Kakyoo Trumore3y MbITaICAd MPOBEPUTH AMIIEp CBOMMH omnbiTaMd? YUTO HAJ0 MOHWUMATH TIOJ
CJIOBaMH «OJIEKTPUYECKUA KOHPITUKT»?

2. Urpaer nu poiap B MPOBEPKE B3aMMOJCUCTBHUS MEXIYy MPOBOJHUKAMH C TOKOM PAacCTOSHHE
MEXK]1y HUMH?

3. B kakoM HampaBJICHUU JOJDKHBI IIPOTEKATh TOKH B IBYX COJICHOMIAX, YTOOBI OHH MPUTATUBAIUCH
JApYT K ApYyry?

4. Kak BBl gymaere, KakuM 00pa3oM MOKHO HCCJIEJOBATh BIUSHHUE MAarHUTHOTO TOJIA 3€MJIM Ha
JBUKEHHE MMPOBOHUKA, COJICHOU A UITU METAJUTMYECKOM paMKu ¢ TOKOM?

Buser 13. Tekcr no pazneny «MexaHuKkay, cojepKaliuii nHpopMalMioo, HalmpuMmep, O Mepax
0€30MacHOCTH TPU HCIIOJIB30BAHUM TPAHCHOPTHBIX CPEJICTB WM IIYMOBOM 3arps3HEHHUH
OKpy’Xarolie cpeapl. 3agaHMs Ha IOHMMAaHHE OCHOBHBIX HPUHIMUIIOB, O0ECIEUYNBAIOLINX
0€30MacHOCTh MCIOJIb30BAHUSI MEXAaHUYECKHX, YCTPOWCTB, WM BBISBICHHE MEp IO CHUXEHHIO
LIYMOBOT'O BO3JIEHCTBUS Ha YEJIOBEKA.

Cnacume nawu ywiu!

Cnyx Bcerna 00JpCTBYET, Iake HOYBIO, BO cHe. OH MOCTOSHHO TMOJABEpPraeTcs pa3apakeHuI0, TakK
KakK HE 06nanaeT HHUKaKUMHU 3alllTUTHBIMU HpI/ICHOCO6J'IeHI/I$IMI/I.

OObIYHO 117151 0003HAYESHHS TOTO, YTO MBI CIIBIIINM, UCIOIB3YIOTCS JIBa OJM3KHUX MO CMBICTY CIIOBA;
«3BYK» U «IIyM. 3By1(— 9TO (1)I/ISI/I‘I€CKOG SIBJICHUE, BBI3BAHHOC KoJie0aTeILHBIM JOBUXXCHHUEM
gactuilr cpeapl. Illym mpenctaBiser coOOi  XaOTUYHOE, HECTPOWHOE CMEIEHHE 3BYKOB,
OTPHUIATENIFHO JCHCTBYIONIEE HAa HEPBHYIO cUCTeMy. Bo3meicTBHe nIyma Ha 4YeaoBeKa OINpeaess-
€TCSl €r0 ypoBHEM (TPOMKOCTHIO, MHTEHCUBHOCTHIO) M BBICOTON COCTABIISIIOIIMX €r0 3BYKOB, a
TAaK¥XE MPOJOKUTCIIbHOCTBIO BOSHCﬁCTBHﬂ. ypOBHI/I IIYMOB OT pa3JIMYHBIX HCTOYHHUKOB U pCaKIHA
OpraHn3Ma Ha aKyCTHYEeCKHe BO3/ICHCTBUS IPUBEICHBI B TA0IHUIIE.

Tabmuna

HcrouHuk myma, noMelieHue | YpoBeHb Peakuus opranusma Ha JUIMTEJIbHOE aKyCTUYECKOE BO3ECICTBHE
myma, 1b

JluctBa, mnpuboi, cpequmii|20-40 YcnokanBaeT, TATHEHWYECKAst HOpMa

HIyM B KBapTHpE, KJlacce
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lym BHYTpH 3n1aHus psgom c|60 [TosiBNISIIOTCS 4yBCTBO pa3pakeHHUs!, yTOMIISIEMOCTb, TOJIOBHAs 00JIb
MarucTpasio.
IMoesn  merpo,  kpuuamwmii|70-80
YEJIOBEK, MOTOLIMKII

PeaktuBHblii  camoner (Ha|95 [ToctenenHoe ocnabiaeHue ciyxa, HEPBHO-TIICUXHUYECKHH  CTpecc
BeicoTe 300 M) (YrHETEHHOCTbh, BO30YXIIECHHOCTh, arpeCCHBHOCTB), S3BEHHAsl OOJIC3Hb,
Lex TexcTrinbHOU Gadpuku (100 TUIIEPTOHUS

IIneep, TKauKuii CTAHOK. 114-120 BrIObIBaeT 3BYKOBOE ONbSHEHHE HANOAOOWE alKOTOJBHOTO, HAapyIIaeT
OTOOMHBIH MOJIOTOK. 120 COH, pa3pylIaeT NCUXHUKY, IPUBOAUT K IIIyXOTe

PeaktuBHblii nBurarens (mpu| 140-150
B3JIETE, Ha PACCTOSIHUU 25 M)
Tym Ha muCKOTEeKE 175

B nuanasoHe CiBIILIMMBIX YEIOBEKOM 3BYKOB CaMO€ HEOJIaronpusiTHOE BO3AECHCTBHE OKa3bIBacT
IIyM, B CIIEKTPE KOTOPOTO INpeodisanaroT Bbicokue 4acToThl (Bbime 800 I'mm). 3ByKH CBEpXHH3KHX
Y4aCcTOT, KOTOPBIE MBI JJa)Ke M HE CIBIIINM (MH(Pa3BYKH), TAKXKe OMACHBI U1 OpraHu3Ma 4eloBeKa.
YacroTa B 6 I'i1 MOKeT BBI3BaTh ONIYIICHHE YCTAIOCTH, TOCKHA, MOPCKYIO 0OJI€3Hb, IPU YaCTOTE B 7
['1 MOXeT na)ke HaCTyNUTh CMEPTh OT BHE3aIHOM OCTaHOBKM cepaua. JlokasaHo, uro, momajas B
€CTECTBEHHBI PE30HAHC PabOThl KAaKOro-HUOYIbh OpraHa, MH(Pa3BYKH MOTYT pa3pylIUTh €ro,
HarpumMmep, yacrora B 5 'y paspyiaer nedeHs.

Omeembme Ha 60NPOCHL K MEKCMY U GbINOTHUME 3A0AHUL:

1.Yto coboit mpencraBiser 3ByKoBas BoiHA? KakoB 4acTOTHBIM Juana3oH, BOCHPUHHMACMBIH
yenoBekoM? COOTBETCTBYET JIM IIIyMY Kakas-IHOO orpeeieHHas yactoTa?

2. CpaBHUTE T'POMKOCTb 3BYyKa IuIeepa ¢ TEXHMYECKUMM YCTPOMCTBaMH, yKa3aHHBIMHU B TaOJuIE.
HO‘-ICMy (HO BbIBOJAAM CKaHIMHABCKHUX y‘IeHI)IX) Ka)KIII:IfI MIATHIN MOoAPOCTOK IJIOXO CIIBIINT, XOTA U
HE BCET/1a I0raibIBaeTcst 00 3ToM?

3. KakoBo ycnoBue pe3oHaHca? [loueMy BO3HUKAIOT HENPUATHBIE OLIYLIEHUS MPH JJIUTEIbHON
e3zie B aBToOyce, MpH IUIAaBAaHUM Ha KOpabJie WM KauaHUM Ha KadessX, eI COOCTBEHHasl 4acToTa
HaIIero BecTuOysipHOro anmnapara oauska k 6 I'u?

4. Ha3oBuTe CylIecTBYIOIIME IMPOCThIE aIMMHUCTPATHUBHBIE Mepbl Mo Ooprbe ¢ mymoM. Kak
OOpIOTCSA C IIIYMOM C TIOMOIIBIO0 TEXHUYECKUX YCTPOHUCTB?

buser 14. Tekct no teme «TemmoBble ABUTaTenny», CoAEpKaIUA WHPOPMAIUIO O BO3ICUCTBUHI
TEIUIOBBIX JIBUTaTelled Ha OKPYXKAloIIylo cpedy. 3aJaHus Ha MOHMMAaHHE OCHOBHBIX (DaKTOPOB,
BBI3BIBAOIINX 3arpsi3HEHUE, U BBIABICHUE MEp MO CHUKCHUIO BO3JICUCTBUSA TEIUIOBBIX JABUTATENICH
Ha [PUPOLY.

Brnusanue mennosvix 0gucameneii Ha OKPYICAOu)io cpeoy.

[Ipu cropaHuu TOMIWBAa OOPa3yHOTCS TaKWe BPEAHBIE ISl PACTCHH, >XKMBOTHBIX M YEJIOBEKa
BEIIECTBA, KaK OKCHUJIbI a30Ta, YIIIEBOJAOPOIbl, OKCUABI YTIIEPOAa, CEPHUCThIE COEAUHEHNUS, a TAKKe
TBEP/IbI€ YACTHULIBI (Caxa).

HaubonpiieMy 3arps3HeHMIO MOJBEpraeTcsi BO3AYLIHBIA OacceiiH 3emud, MpUyYeM HEKOTOpbIe
3arpsi3HEHUs MPUBOJAT K TNI00ATBLHBIM OTPHUIATENIFHBIM TOCIEICTBUAM. TBepAble YaCTUIIBI MBUTH U
caxku, oOpasyromuecs Hpu paboTe TEIUIOBBIX JBUTATeNed, MPUBOAAT K 3albUICHUIO BO3AyXa,
KOTOPOE TIOBBIIIAET OTPAKATEIBHYIO CIIOCOOHOCTh aTMOC(HEPhl U CTAHOBUTCS MIPUYUHON 3aMETHBIX
W3MEHEHUN NpUpoabl (IMOXOJIOMaHMUsI) B 30HE JACHCTBUSA yKa3aHHBIX BBIOPOCOB, 0OJiee HYaACTHIX
JOXKJIeW M TYMaHOB. DTH TBEpJAble YacCTHUIbl 3arpsi3HAIOT JIMCTOBYIO TOBEPXHOCTh PacTeHUH,
Hapyliass X HOpMajbHOE (YHKIMOHHpOBaHHE. BBIOPOCHI CEPHHCTOrO rasa M OKCHUIOB a30Ta
SBIISIOTCS TPUYMHON 0Opa30BaHMs KUCIOTHBIX OCAJKOB, KOTOPBIE BHI3BIBAIOT 3aKHCIIEHHUE TOYB,
IPUBOJAT K TIOTEPSIM YPO’KAEB CEIbCKOXO3SIMCTBEHHBIX KYJbTYp, TMOEIH JIECOB, OKa3bIBAIOT
OTPULIATENIEHOE BO3/ICHCTBHE HA IPECHBIE BOJOEMBI.

[ToroBopuM 0 BO3JEHCTBUU BPETHBIX BHIOPOCOB, 00pa3yIOIIUXCS B pe3yIbTaTe AEUCTBUS TEIJIOBBIX
JBUTATeNeil Ha OpraHu3M 4YenoBeka. J(mokcupa yriepoaa oOnajaeT HApKOTHYECKUM JEHCTBHEM,
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paspakarolie JEHCTBYIOT Ha KOXY M CIM3HCTYI0 000iy0uKky'. OKcHJ yriepoja IpU BIbIXaHUH
CBSI3BIBACTCSl C TEMOTJTIOOMHOM KPOBH, BBITECHSSI U3 HEEe KUCIOPOJ, B PE3yJIbTaTe Yero HacTymaer
KHCJIOPOIHOE TrOJI0JjaHKe. YMEHbBILIEHUE MEePEeHOca KUCIOpoAa K TKaHAM OCOOEHHO maryOHO uis
MHUOKapa (cepaedHoi Mblbl). CepHUCTHIN T'a3 MPUBOAUT K POCTY OHKO3aboneBanuit, Kak irobas
MeJlKas IbUIb, Ca)ka JEHCTBYeT Ha OpraHbl JbIXaHUs, Ha HEW aJcopOMPYIOTCS KaHLIEPOI'€HHBIE
BEILIECTBA, CIIEJOBATENBHO,

BO3pacTaeT pUcK 3abosieBaHUs pakoM. KaHuieporeHHble BellecTBa, Kak U COCIUHEHUs CBUHIIA, HE
YAQISIOTCA U3 OpraHu3Ma, a HAKaIIMBAIOTCS B HEM, TaK jK€ KakK B TIOYBE U PACTCHUSX.

[Tpu paGote TEIUIOBBIX ABUTaTENIEH BBIACIAETCS YIIEKUCIBINA ra3, KOTOPhIM Hapsily ¢ mapamMu BOJbI
B arMoc(epe MPUBOIUT K TaK HAa3bIBAEMOMY «IapHUKOBOMY 3¢ dekTy». ATMocdepa mpormyckaer
BUJMMOE COJIHEYHOE M3JIyueHHe, KOTOpOe HarpeBaeT HoBepXxHocTh 3emiu. Harperas 3emis us-
Jy4aeT HEBUAMMOE M3IIyueHHE, KOTOPOE MOTJIOMIACTCS B 3HAYUTEILHOW CTENEHU YTIIEKUCIBIM
ra3oM, cozepskaliuMmcs B arTMocdepe. YBelnuueHre KOHLEHTPAlK YIJIEKHCIIoro raza B armocgepe
3eMJIH TPUBEJET K MOBBIMICHUIO CPEAHEN TEMITEPaTyphl TUIAHETHI.

Omeemvme Ha 60NPOCHL K MEKCMY U 8bINOTHUME 3A0AHUA!

1.Kakue skomorndyeckue MpoOJIEMBbI CTOST TEpe] YEIOBEUYECTBOM B CBSI3U C HCIIOJIB30BAaHHEM
TEIJIOBBIX IBUTraTescii?

2.Kakne W3MEHEHHUs B IOT0/ie MPOUCXOAAT B 30HAX BO3HHUKHOBEHUS (POTOXMMHUYECKOTO cmora?
Kakue poroxumudeckne peakiiuy 3aTpyJHEHbI IPU 3arpsi3HEHUU pacTeHUM?

3.Iloyemy B mocieqHee BpeMs POXKIAETCsl BCE MEHbIIE aOCOIIOTHO 30POBBIX AeTeil (0COOCHHO B
KPYIHBIX M TPOMBINUIEHHBIX roponax)? Iloyemy mporpeccupyror cepaeuHO-COCYIUCThIC
3a0osieBanus?

4.HazoBute HauOosee HEOIArONPUSTHBIE C TOYKU 3PEHUS IKOJIOTUU YUaCTKU Balllero MUKpopaiioHa
(ropona, paiioHa, 00JIaCTH ), KOTOPBIE 00PA30BAIKCH B CBSI3U C HCIIOJIb30BAHMEM TEIUIOBBIX JIBUTATE-
neit.

buaer 15. Tekcr mo pa3acity ((MeXﬂHI/IKa)), coz[epxcamnﬁ OIIMCaHUEC HCIIOJIb30BaHHA 3aKOHOB
MCXaHUKH B TCXHHKCE. BaI[aHI/ISI Ha TIOHMMAHHUC OCHOBHBIX IIPUHIHWIIOB, JICKAINIMX B OCHOBC
OITMCAHHOTI'O YCTpOﬁCTBa.

Yaempaszeykosvie cmupanvhvie ycmpoiicmea (YCVY).

B nocnennee Bpemsl ynbTpa3BYKOBbIE CTHpPAJbHBIE MAIIMHBI 3aBOEBBIBAIOT BCE OOJBIIYIO
nomynsipHocTh. Jlerkue, Oe33By4yHBE, HE 3aHMMAIOT MHOTO MecTa, He TpeOyIOT BpE3KH B
BOJIONIPOBOJ, — OHU HJAEANBHO MOJXOMAAT Ui JIOJEH, 4acTO MyTEUIECTBYIOIIMX, A JAaYHUKOB U
CTY/ICHTOB.

YCY cocroMT U3 HCTOYHMKA MHUTAHUS, U3Iy4aredss YyIbTPa3BYKOBBIX KOJIeOaHUH U
COETMHUTEIBHOTO Kabes.

JUis  cTUpKM UW3Tydarenb IIOMEIIAaeTCsl B CepellMHy EMKOCTH C MOIOIIMM pacTBOPOM U
TEKCTHJILHBIMU W3JIENUSAMU, TJ€ OH U BO30YKIaeT yIbTpa3ByKoBbIe Konebanus. ekt ynaneHus
nsATeH OOYCJIOBJIEH KaBHTalueil — o0pa3oBaHMEM B pacTBOpPE OrPOMHOIO KOJIMYECTBA
MHUKPOCKOTIMYECKHUX ITy3bIPHKOB, 3allOJHEHHBIX Ta30M, MapoOM M WX CMEChIO, ITH ITy3bIPHKH
BO3HHUKAIOT MPH MPOXOXKJICHUH aKyCTUYECKOM BOJHBI BO BpeMs Moidymnepuojna paspexenus. Ilog
JeCTBUEM TIeperaza IaBlICHUS TPH TOSBICHUM W «CXJIOTBIBAHWM ITY3BIPHKOB HapyIIaeTcs
CIETIJICHHE 3arpsi3HEHHbIX MHKPOYACTHUIl C BOJOKHAMHU M3JEIMHA M oOyieryaercs HMX yAaJeHHe
MIOBEPXHOCTHO-aKTUBHBIMHU BEIIECTBAMU MOIOIIETO PACTBOPa CTHPAITLHOTO MOPOIITKA FITH MBLIA.
[Ton neiicTBueM yJIbTPa3BYKOBBIX KOJICOAHUH CION JKUIKOCTH, KOTOPBI MaKCHMalbHO OJIM3KO
HaXOAMUTCS K TKaHW (TPUIIOBEPXHOCTHBIN CJOH), IpUOOpETaeT onpeiesieHHble CBOMCTBA — €ro
CKOPOCTh  3HAUUTEJIbHO YBEIUYMBACTCS. OIJTO aKTUBHO IIOMOTAeT MOIOIIEMY CpPEICTBY,
pacTBOpEHHOMY B BoJie, Oojiee TiTyOOKO MPOHMKATH B CTPYKTYpPY TKaHHU, a 3HAYUT, 3(P(HEKTUBHO
OTCTUPBIBATh TKaHb. [Ipy MEXaHNUECKOM ke CTUPKE CKOPOCTh MIPUIIOBEPXHOCTHOTO CII0S XKUIKOCTU
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OTHOCHUTEIBHO TKaHM TnpuOmmKaercs K Hymo. Kpome Toro, yipTpasByk oOjagaer
Ne3UHGHUIMPYIOLUINM JICHCTBUEM, a TAKXKE YIalseT HEMPUATHBIC 3alaxu.

[Tocme BkIIOUEHHWS B BOAE WIM HAa BO3JIyXe YCTPOWCTBA HE MOAAIOT HUKAKMX BUANMBIX JUIS
yeJIoBeKa MPU3HAKOB paboTsl. Ho eciay mojaoXuTh yabTpa3ByKOBOW I€HEpPAaTOp Ha JIaJl0Hb, MOKHO
IOYyBCTBOBAaTh HEOOJIBIIYI0 BUOpALMIO. DTO OLIyIIEHHE CYyry0O MHIMBHUIYAJIbHO, TaK KaKk HE BCE
JFOIM OJTMHAKOBO BOCHPUHUMAIOT 3BYKOBBIE YACTOTHI M KOJICOAHMUSI.

Omeembme Ha 60NPOCHL K MEKCMY U 8bINOTHUME 3A0AHUL:

1.B yem oTauTHE yabTpa3ByKa OT 3BYKOBBIX BOJIH, BOCTIPHHIMAEMBIX YEJTOBEKOM?

2.YT0 Ha3bIBAIOT KaBUTA[MOHHBIM ITy3bIpbKoM? Kakoli 3¢ (deKT momyyaeTcsi Ipu «IIOXJIONBIBAHUIDY
KaBUTAIIMOHHBIX ITy3BIPHKOB?

3.Ilouemy u3iryyarTenb yabTPa3BYKOBBIX KOJeOaHHI MMEeT Jarie Bcero popMy miapa Wim Jucka?
4.TlonpoOyiiTe 0OBACHUTD, 3a4eM Ha OJIOKaX MUTAHUS yCTAaHOBJICHBI CBETOIUOHBIC HHIUKATOPHI.

Buner 16. Tekcr no pazgeny «MonekynspHas (HU3UKa», COACPKAIIMNA ONMUCAHWE (PU3HMUECKUX
SBJICHUH WJIM MPOLIECCOB, HAOJIOJAaEMbIX B MPHUPOJAE WM B NOBCEIHEBHOM XMU3HM. 3a/laHUE Ha
NOHMMaHuE (U3NYECKUX TEPMHUHOB, OIPEICIICHUE SIBJICHHSA, €r0 NPU3HAKOB WM OOBSCHEHHE
SIBJICHUS ITPU OMOILM (PU3UYECKUX 3HAHUI.

Cnocobrnocmu drcugolx cyuyecme 3auuiyamascs onl xonooa.

Peakiuu >KMBOTHBIX Ha pa3HbI TEIUIOBOM PEeXUM >KH3HeoOecneueHus: pazHooOpasHbl. U Bec oHu
HaIlpaBJI€Hbl Ha pEryJUpOBaHUE YpOBHA Temionepenadd. KUBOTHBIE C BBICOKHM YPOBHEM
O0OMEHHBIX IPOLECCOB — MTHULIBI U MJIIEKOMUTAIOIINE — MOAJEPKHUBAIOT IOCTOSHHYIO TEMIIEpaTypy
TeJa JaKe TPU 3HAYUTEIIBHBIX KOJICOaHUIX TEMIIepaTypbl BHEIIHEW cpepl. Terso BeIAeseTcs mpu
OMOXMMHUYECKUX peakUusX BHYTpH opraHusma. CHUXKEHHIO TEIUIONOTEPh CIIOCOOCTBYIOT
OIIyILLIEHHE, OIIEPEHHE, IIEPCTHBIN ITOKPOB, )KUPOBBIE OTJIOKEHHUSI, TEMHBII OKpac MOKPOBA.
OOparure BHUMaHHMe Ha NTULl. MellKue NTalKl — BOPOObU, CHHHIIBI, CHETUPU — 3UMOMN MOXO0XKHU
Ha MYIIHUCThIE KOMOYKHM C TOPYAIIMMU OCTPHIMHU KtOBHKaMu. OHU paclylIMiv CBOE OIEpeHHE U
OKPYXXWIM ceOsi HEMOJBMKHBIM CJIOEM IUIOXO MPOBOJALIETO TEMmjao Bo3ayxa. Mynpas mpupona
pacnopsauiack TaK, YTO OTHOCUTENbHAs JUIMHA NEPbEB y MAJEHbKUX MTULl OOJbIIE, YeM Y
KPYIHBIX. MaJleHbKHE NTULIBI TEPSIOT OO0JIbIIIE TelIa, UM HY>KHA JIydlllas 3alIiTa OT X0JIOJa.
Temonpon3BoAUTENbHAS CIOCOOHOCTD JKUBOIO CYIIECTBA 3aBUCUT OT 00beMa Tella, a oTepu Teria
— OT IUIOLIAAHN UX IOBEPXHOCTU. Y MEIKHUX JKMBOTHBIX U JETEHBIIIECH COOTHOLIECHHUE MIOTEPh TEIlIa
K €ro MPUTOKY OOJIbIlIe, YeM Y KPYIIHBIX, T.€. OHU MOCTaBJICHbI B XyJIIHe ycIoBUs. [leTH NOMKHbBI
3aMep3aTh OBICTpee, YeM B3pOCible, HO UX criacaeT OoblIast MOABUKHOCTD.

YenoBek, HaxXOAsACh BHE KWIIMINA, 3aIMUINACTCA OT XOJO0Ja aHAJIOTMYHO: C IOMOIIBI XOpOIIEH
OJZICK/1bl, BBICOKOKAJIOPUMHOI'O IIUTAHUS U ABUTATEIbHON aKTUBHOCTH.

Omeembme Ha 60NPOCHL K MEKCMY U GbINOTHUME 3A0AHUL:

1. Ha3oBuTE OTIAMYUTENBHYIO OCOOEHHOCTh TEIUIONPOBOIHOCTH Kak Bua Teronepenadu. [louemy
BO3/yX SIBJISIETCS IIJIOXUM IMPOBOJIHUKOM Teruia?

2.B cunbHBIA MOpPO3 NTHIBI Yallle 3aMep3ar0T Ha JIETy, 4eM CHAS Ha MecTe. UeM 3TO MOXKHO
00BsicHUTh? [ToueMy B XOJIOAHYIO MOTOAY MHOTHE KUBOTHBIE CIISIT, CBEPHYBIINUCH KITyOKOM?

3.V genoBeka 3amep3ar0T ObICTpee BCEro KOHEYHOCTH, YIIM M HOC, TaK KaK 9TH YacTH TeJla UMEIOT
TOHKHE CTEHKH. A elle noyeMy?

4.Korzia 4emoBeKy XOJOJIHO, €ro TeJIO MOKPBIBAETCS MypallkaMH, OH HAa4MHAeT ApoxkaTk. Kakyro
POJIb UTPAIOT 3TU 3AIUTHBIE MEXAHU3MBI JJIs1 YBEJINUECHHSI BHYTPEHHEW SHEPIHU YeIOBeKa?

Buaer 17. Tekct no pazzaeny «MexaHuKay, CoJepKalliil onrcanue Gpu3nyeckux

SBJIGHUN WJIM TPOLECCOB, HAOMIOAAEMBIX B MPHUPOJAE WM B MOBCEIHEBHOHN XH3HU. 3aJaHHE Ha
NOHMMaHue (U3UYECKUX TEPMHUHOB, OIPEICIICHUE SIBJICHHUS, €ro NPU3HAKOB WU OOBSCHEHHE
SIBJICHUS TTPU IOMOIIM (PU3UYECKUX 3HAHUH.

Hpuﬂuebz u onijiuesl.
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Kutenu nobepexuii OKEaHOB €KETHEBHO HA0IOJAIOT, KaK BO BpeMsI IPHIIMBOB ITOJAHUMAETCS BO/IA
u 3anuBaeT Oeper. Uepe3 HECKOIBKO YacOB HACTYMAeT OTJIMB M Oeper omsaTh oOHaxkaeTcs. [loxbem
BOJIbI JIOCTUIAeT B OTAEJIBHBIX MECTaX HECKOJBKHMX METPOB, U B 3aBUCUMOCTH OT XapakTepa ouep-
TaHusl OeperoB Bojia MOXKET MIPOHUKATH B INIyOb MaTepHKa J1aXe Ha HECKOJIbKO KIJIOMETPOB.

Xotss ConHIIE UIpaeT CyIIECTBEHHYIO pOJb B IPWIMBHO-OTIMBHBIX IIPOLIECCAX, PELIAIOIINM
(bakTOpoM UX Pa3BUTHUS CIYXKHUT CHJIa TPABUTALIMOHHOTO MpUTSKEHUS JIyHBI, KOTOpas CTpEMHUTCS
CMECTUTh 3EMJIIO I10 HalpaBjieHHIO K JIyHE U «IIpuUIIOJHUMAET» BCE OOBEKTHI, HaXOIALIMECS Ha
3emJie, B HanpaBjieHUU JIyHBI.

Bona na 3emne, Haxopsmascsa npsmo noj JlyHoil, mogHumaercs B HampasieHUM JIyHBI, 4TO
MIPUBOAUT K OTTOKY BOJBI U3 JIPYTUX MECT 36MHOW IOBEPXHOCTH, OAHAKO, IOCKOJBKY IPUTSHKEHHE
JIyHBI CTOJIb MaJIO B CPABHEHUU C NMPUTSDKEHHEM 3eMIIH, ero Obl1o Obl HEOCTaTOYHO, YTOOBI MOJ-
HATH CTOJIb OTPOMHYIO Maccy. biarogaps pa3ziauuuio B NPUTSKEHUH NOJBH>KHASI BOJHAS TJIaJlb KaKk
OBl BBITSATHBACTCA, 00pazys 2 «ropba»: oIuWH cO CTOPOHBI JIyHBI, IPyrol ¢ MPOTHBOIIOJIOKHON
CTOpPOHBI («oTcTaromuii ropd»). Takum o00pa3oM, BO3HUKAET MPUIMBHAS BOJHA, KOTOpas Ha
oOpamienHoit k Jlyne cropone 3emiin Ha3bIBaeTCs MPSIMOM, a HA IPOTHBOMOJIOKHONH — OOpaTHOM.
IlepBas n3 HUX Bcero Ha 5% BbIlLIE BTOPOM.

[MpunuBel BbI3bIBaeT He Tonbko Jlyna, Ho m Comnne. O0a TpPWIMBHBIX JEHCTBUS OynIyT
ckyaapiBaThes, koraa Jlyna, 3emns u ConHLE pacrosiokaTcs MO OJAHOMY HaIpaBlIEHUIO. A 3TO
MIPOMCXOTUT B HOBOJYHHUE U MOJTHOIYHHUE. B 3TO BpeMst IpUIIMBHI TOCTUTAIOT HAUOOIBIIEH BHICOTHI.
B nepBy1o ke 1 mocneaHI0 4eTBepTH JIyHbI ObIBalOT HAMMEHBIINE MPUIUBBI, TOTOMY YTO COJIHEY-
HBIH IPUIIMB COBIAAAET C JIYHHBIM OTIIMBOM. MeX1y ABYMS MOCJIEI0BATEIbHBIMU IPUINBAMU WIIN
JByMs OTJIMBAMH B JIaHHOM MeCT€ MNpoxXoauT npumepHo 12 u 25 wmwuH. Ilepuogn
IPOJOKUTENBHOCTHIO 24 4 50 MUH Ha3bIBA€TCs MPUIMBHBIMU (WJIM JIYHHBIMHU) CYyTKaMHU.

Omeemvme Ha 8ONPOCHL K MEKCMY U 8bINOIHUME 3A0AHUSA!

1.00bsicHUTE MEXaHHW3M BO3HHMKHOBEHMsI MNPWIMBHBIX BoiH. Kakoil ¢akrtop (Macca Ten wuiau
paccTosiHE MEXly HUMH) UTPaeT OOJIBIIYIO POJIb B ONPEEIIEHUN BEIMUNHBI IPUIMBOOOpA3yIOIIeH
CHJIBI?

2.I'ne npunuBHas BoJHA OyJEeT JOCTUTraTh HAaMOOJbIIEH BHICOTHI: B OTKPHITOM OKEAaHE WIN B Y3KHX
3anuBax”? [lonpoOyiiTe 00BSICHUTE MOYEMY.

3.KaxoBblI ObIBaIOT MPUJIMBHI U OTJIMBBI B JIHA COJTHEYHBIX U JIYHHBIX 3aTMeHUI? [louemy?
4.TlonpoOyiiTe 0OBACHUTH, NOYEMY NPHIKMBBI U OTJIMBBI MPOJOJKAIOTCS He Mo 12 4, a mo 12 g 25
MuH. C ueM 310 cBsizaHo? [loueMy xuTenu MpUOPEKHBIX 30H MOJIB3YIOTCS KapTaMu MPHJIMBOB U
OTIIMBOB?

Buuer 18. Tekcr no pasneny «MounekynspHas (GU3HMKa», COAEpKALIUI OMMCaHUE OMbITA. 3adaHus
Ha ornpenenaeHue (Wi popMyIHpPOBKY) TUIIOTE3BI OIBITA, YCIOBUI €0 MPOBEIEHUS U BBIBOJOB.

Ipunyun oeticmsust ny3vipbKo8OU Kamepol.

B mHauvane mnsTHAECATHIX TOMOB mponwioro cronerus Jlonamsn [neiizep mpuayman mpuodop,
PETUCTPUPYIOLIUN 3JIEMEHTapHble 4YacTUlbl. OH TOJNy4Ws Ha3BaHUE IY3BIPbKOBOM KaMepsbl.
OcHOBHasi 4YacTh MOJEIM KaMmMepbl — CTEKJIsSHHasg Kojaba ¢ 3pupoM 0O0BEMOM HECKOJBKO
KyOMYeCKHX CaHTUMETPOB. JKUIKOCTh HarpeBaeTCs W HAXOIUTCS MOJA AaBleHHEM OKoyio 20 aTm.
CrenuanbHOE yCTPONCTBO MO3BOJIAET OBICTPO cOpachiBaTh AaBieHUE. ECim Bo Bpemsi «0KHITaHUS
mpoJjieTana 3apsHKeHHasl YacTUlla, TO BJIOJb Cliefa MOSBIUINCH My3bIpbku napa. ChoTtorpadupoBan
CJIe]l, MOXHO OBIJIO CHOBA MOBBICUTH JJaBJI€HHE, My3bIPhKU HCYE3aIH — U MpUOOp CHOBA B paboTe.
[Touemy my3bIpbKU MOSBIISIUCH UMEHHO HA ITyTH YaCTUIbI?

Bo3bmeM 1Be mpoOHMpKH, OJHY M3 HUX TUIATEIBHO BBIMOEM, MPOCJIEIUM, YTOObI Ha CTEHKaX He
OBLIO I[apallMH WM TMOCTOPOHHHMX YACTUIl, M HAMOJIHUM €€ JUCTHJUIMPOBAHHOW BOJOU
(mpubmmsuTensHo 10 CM’). Bo BTOpyro MpoOHpPKY HAJIbeM TaKOE K€ KOIMYECTBO BOIOMPOBOHON
BOJIBI U ellle OpocuM Kycodek Mena. byaem nmogorpeBath npoOUMpPKU B OJIMHAKOBBIX YCIOBUSX U NPU
OTCYTCTBHUH NPSIMOTO COIPUKOCHOBEHUS C OTHEM.
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B mpoOupke ¢ BOAONPOBOMHOW BOJMON KHIEHHWE HAYHETCS paHbIe, W TPOIECC ATOT Oynaer
IPOXOJUTh JIOCTaTOYHO CIIOKOMHO M HEMpPEpBIBHO, MY3BIPbKH IMapa o0pa3yloTcss B OCHOBHOM Ha
Kycouke Mena. B mpoOupke ¢ AMCTUIUIMPOBAHHOM BOJIOM IMpoliecc KUMEHUs HAuHEeTCs Mo3xke (mpu
Oonbleit Temneparype) u OyAeT MPOUCXOAUTh HEpaBHOMEpPHO. B mabopaTopuu ynaeTcs OYUCTUTH
COCyJ M BOAY TaK XOpOIIO, YTO KUIIEHHE HE HACTyIaeT BIUIOTh A0 Temmepatypsl 140°C. Eciu B
TaKyl BOJY, Ha3BaHHYIO IEPErpeToi, OpOCHTh KPYNMHUHKY, MPOHM30HIET B3PBHIB — TaK OBICTPO
00pa3yroTcst my3bIpbKU ¢ mapoM. [ Toro yToObl MpoIEece KUMEHUS ITPOUCXOAUI PaBHOMEPHO, B
COCyJl TIOMEIIAIOT TaK Ha3bIBAEMbIE «KUIEIKW» — OOJOMKH CTEKJISIHHBIX U (ap(opoBIX TpyOOK,
KyCOUYKH Mpamopa U T. II.

Onucanue OMMCAHHBIX CBOWCTB MKHJIKOCTH CBSI3aHO C CHJIAMH IOBEPXHOCTHOTO HATSIKCHHUS,
KOTOpBIE CTPEeMATCS pa3JaBUTh OOpPa30BaBIIMNCSA My3bIpeK. J(OMOJHUTENbHOE MAaBIEHUE TEM
Oosblle, YeM MEHbILE paguyC My3blpbKa. Tak 4YTO Ipolecc KUIEHUs MOJaBISIETCd B CaMOM
3apojipiiie. IMEeHHO MOTOMY OTHOPOAHYIO KHAKOCTh yIaeTCsl IeperpeBarh.

Omeemvme Ha 8ONPOCHL K MEKCMY U 8bINOIHUME 3A0AHUA!

1.C kakoil e IPOBOAMIICS IKCIEPUMEHT, ONUCAHHBIN B TeKcTe?

2.Ilouemy 6 mpobupKe ¢ BOJONPOBOIAHON BOMOM My3bIpbKH 00pa3yloTCs B OCHOBHOM Ha KyCOUKE
Mena? YTo sIBisieTcs «KUIENIKOW» AJIs Ipolecca KUIEHHs! BOJbl B 0ObIYHOM YaliHuKe?
3.00pscHUTE, KaK Bbl IOHUMAETE CMbICII TIOHATHS «IIeperperas >KUIKOCThbY.

4.Ilouemy BakHEHIIMM ycJIOBHEM pabOThI Kamepsl I 'neiizepa ABIsSETCS OHOPOAHOCTD KUAKOCTU U
YUCTOTA aMITyJIbI?

bunaer 19. Tekct no pasneny «KBanToBas MexaHUKa M 3JEMEHTHI acTPO(PHU3UKK», COACpIKAIIUN
OTHCaHKE MCIIOIH30BAHMUS 3aKOHOB KBAHTOBOM, ATOMHOM MJIH SepHOU (PU3UKH B TEXHUKE. 3aTaHUs
Ha TTOHUMaHUE OCHOBHBIX MPUHIUIIOB, JISKAIINX B OCHOBE Pa0OTHI ONMKUCAHHOTO YCTPOHCTBA.

Tonoepagus.

lonorpagus — 310 o0COOBI  ¢oTorpaduueckuii MeTon, Korgja ¢ IOMOUIbIO Ja3epa
PErUCTPUPYIOTCS, a 3aTEM BOCCTAHABJIMBAIOTCS M300pa)kK€HUSI TPEXMEPHBIX OOBEKTOB, B BBICOKOM
CTETEHM IT0X0XKHE Ha peajbHble. Takas 3anuce Ha3pIBAE€TCs FOJIOrPAMMON.

OtkpeiTie U oOocHoBaHue aHrnmyanuHoM Jl.I'abopom B 1948 r. mpuHuMIOB ronorpaduu
MIOJIOKMJIO HAyallo PpPa3BUTHIO COBEPLUIEHHO HOBOTO M OYEHb IIEPCIEKTUBHOTO HAy4YHOTO
HAIpPaBJIEHUS C IIUPOYANIIUM CIEKTPOM €ro NPUMEHEHUSI.

["osorpamma mnpejcTaBisieT co00i MHTEpPEPEHIIMOHHYIO KapTHHY, BO3HUKAIOIIYIO Ha (DOTOIUIEHKE
IIPU CJIOKEHUU JABYX KOI€pEHTHBIX My4YKOB cBeTa. OIMH U3 HUX OTpa)kaercs OT 3epKajia, Ipyrol —
or mpenmera. O6a 3TH MOTOKAa 00pa3yroT Ha (POTOIUIACTHHKE HMHTEP(EPEHLUOHHYIO KapTUHY,
NPEJCTaBISIIONIYI0  COOOM  4YepeloBaHME CBETJIBIX U TeMHBIX MHsaTeH. [onorpaduueckoe
u300pakeHue npeaMeTa abCoIOTHO HE COOTBETCTBYET €ro BHEIIHeMY BUy. OCHOBHBIM yCIOBHEM
MOJTy4Y€HHUsI BBICOKOKAYECTBEHHBIX TOJIOTPAMM SIBJISIETCSI KOTEPEHTHOCTh OMOPHOTO U MPEIMETHOTO
IIy4YKOB, YTO JIOCTUTaeTCsl IPUMEHEHUEM J1a3epa. [l BOCCTaHOBIIEHUS TOJIOIPaMMBI €€ OCBEILAIOT
TaKUM >K€ KOT€PEHTHBIM ocBelleHueM. [Ipu ocBemieHun rosnorpamMma (GopMHUpPYET H300pa’keHue,
KOTOPOE MPECTaBIIsAET cOO00I TOUHYIO KOITHIO HCXOJHOIO TPEXMEPHOTO 0OBEKTA.

WuTepecHo, 4To eciu pa3OUTh IUIACTUHKY, HAa KaXJIOM KyCOYKE TUIACTUHKU COXPAHMUTCS MOJIHOE
(xotss u Oonee ciaboe) M300paKEHHE ATOrO INperMeTa, BeAb MPAKTHYECKH Ha KaXAyH TOUKY
MOBEPXHOCTU (OTOIUIACTUHKHU MaJ]aeT U3JIyuYeHUe, OTPAXKEHHOE OT BCEX TOUEK MpeaMeTa.

3anuce nponyckarouweii 2onozpammot
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1 -nasep

2 - nonynpo3pauHoe 3epKao
3 - 3epkano

4 - pacwupsiiowue 1uH3b1

5 - onopuwiii nyuok

6 - npeomemmwiil nywox

7 - obvexm

8 - pomonnacmunxa

Omeembme Ha 60NPOCHL K MEKCMY U bINOTHUME 3A0AHUL:

1.IToyemy amst OyYEHUS TOJIOTPAMM HCIOIb3YeTCs Jiazep?

2.Tam, rae uaTepdepupyromnme BOIHBI COBIAAAIOT MO (a3e, 00pa3yoTcs Mpo3payHble WIH TEMHBIC
Y4YacTKHU TOJIOTPaMMBbI?

3.IlompoOyiiTe 00BSICHUTH, TOYEMY KayecTBO M300pa’keHUs, MOIYYEHHOE OT KyCKa roJIOrpaMMBbl,
OyzeT XyXe, 4eM OT BCEH TOJIOTPaMMBI.

4.Ckonbko TONOrpaUYecKuX CHUMKOB JOCTATOYHO CHAENaTh, YTOOBI IOJYYUTh OOBEMHOE
N300pakeHNEe NPeIMETa OITHOCTHIO?

buner 20. Tekcr mo pazgeny «MonekynspHas (U3MKa», COAEpKAIIUN ONUcaHUE (PUINIECKUX
SIBIICHUI WJIM TIPOLIECCOB, HAONIOJAaeMbIX B TPHUPOJE WM B NMOBCEIHEBHOH XHM3HM. 3a/llaHUE Ha
NOHUMaHue (U3NYECKUX TEPMUHOB, OIpEJCNIEHUE SIBJICHMS, €ro IPU3HAKOB MM OOBsSCHEHHE
SIBJICHHS TIPU TIOMOIIH (PU3UUECKUX 3HAHUH.

Kaxk paszeonsiom obnaxa?

bonbiioe HayyHOe M NIpPAaKTHYECKOE 3HAUYEHHWE HMeeT MpoOiieMa aKTUBHBIX BO3JEHCTBUN Ha
aTMOC(epHbIe MPOLECcChl ¢ LEeNb0 U3MEHEeHUs morojabl. Tak, paccesHue B 00J1akax HEKOTOPBIX
pEeareHToB W3MEHSIET pa3BUTHE IPO30BBIX 00JIAKOB U MPEJOTBpAIIAeT BhlnaeHus rpajga. Haubomnee
IUIOTHBIE OO0Jaka, 3alMIIaloIlie Hac OT COJHEYHOro CBeTa M COJAepKallhe MHOIO BIIArd,
HAXOJMATCS, KaK IMPaBHUJIO, HA BBICOTE 2-3 KM M coJepkaT MHOro menpuaidmmx kamenek (10-100
MKM) MepeoxXJakAeHHOW Boabl mpu Temmeparype Huxke -10"C. YToObl YHHYTOXHUTH 00JaKO,
HE0OXO0MMO BBI3BaTh MOSBJICHHE KPYMHBIX Kameib (6ojee 1 MM) M KpPHCTaUIOB JibJja B TyMaHe,
nocse 4ero oOpa3oBaBIIMeEcs KPYIHbIE KaIluld ynaayT Ha 3eMilo, U 001ako ucyesHer. /s storo B
o0nakax pacHbUISIOT MHKPOYACTHIIBI, KOTOpbIE CIy>KaT TaK Ha3blBAEMBIMHU  sIpaMu
KpUCTATU3AMK JUIsI 00pa3oBaHMs KPYHHBIX Kareidb M KPHCTAUIOB. B KadecTBe TakuxX 4acTHIL
4acTO HUCHOJB3YIOT Hoauj cepedpa, KpUCTAUIMUECKas CTPYKTypa KOTOPOrO OYEHb IOXOXka Ha
TEKCaroHaJIbHYIO CTPYKTYpPY KPUCTAJUIOB JIbJA.
Hpyroii cnoco0 ocaxkaeHus obaka — ero oxjaxjaeHue. s aroro Hajx o0nakom
pa3OpachIBaloT KpHcTamibl «cyxoro ipaa» (CO,), koropsle, oxyaxnaas o00JaKo, BbBI3BIBAIOT
YCUJIEHHYIO KOHJIEHCAIUIO C 00pa30BaHUEM KPYMHBIX Karelb U KPUCTaJUIOB JIbJA.
MoxHO pa30OpachiBaTh B 00JaKax MUKPOCKOITMYECKHE KpynmuHKU rurpockonmyeckux comueir (NaCl
win KCI), koTopeie, nonas B 00JaKko, OyIyT NpUTITUBaTh K ceOe Biary u pa3dyxaTh, CTAHOBSCh
3apobliaMu OoJbIIMX Karedb. OHAKO 3TOT METOJ, KaK U MCIOJIb30BaHKUE LIEMEHTHOM MBbUTH IS
OCaXJIeHUs 00JIaKOB, CYUTAIOT FKOJIOIMUECKH HEOE30IaCHBIM.
Omeembme Ha 60NpOCHL K MEKCMY U GbINOTHUME 3A0AHUL:
1.ITouemy nist ocaxxneHus o01aka HEOOXOAUMO MOJTyYEHHE KPYITHBIX Kalelb U KPUCTAIIOB?
2.IloueMmy B KayecTBe «3aTpaBKW» JJs OOpa3oBaHMs KPYMHBIX Kallellb BOJIBI M KPUCTAJUIOB
HCIIONB3YIOT Hoaua cepedpa?
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3.Kakum 00pa3oM KpuCTaUIBl «CyXOro JbJa» YCHIMBAIOT KOHACHcamuioo? B dem cyTh 3TOrO
SIBJICHUS?
4.00bsicHUTE HEOOXOIUMOCTh PA3yMHOTO BIIUSHUS Y€JI0BEKa Ha aTMOC(EPHBIC MPOIIECCHI.

buger 21. Tekcr nmo pasneny «KBaHToBas ¢u3MKa M IJIEMEHTHI acTPOPHU3HKW», COJEPKAIIHI
onucanne (PU3MYECKHUX SBICHUIN WIN MPOLIECCOB, HAOIIOAAEMBIX B MPUPOJIC WIH B TIOBCETHEBHOM
KU3HU. 3aJaHue Ha MOHUMaHHe (PU3NYECKHMX TEPMHUHOB, ONpEAETICHHUE SIBICHUS, €ro MPU3HAKOB
WA 0OBSCHEHUE SIBJICHUS TP MOMOIIN (GU3HYSCKUX 3HAHUIM.

Ocobennocmu homoxumuyeckux peaxkyuii.

[Ton neiicTBHEM cBeTa MPOUCXOAAT MHOTHE XUMHUYECKUE PEaKIMH, KOTOpbIe 0e3 OCBEeIIeHus (eciu
BCE OCTaJbHbIE YCIIOBUSI OCTAIOTCS HEU3MEHHBIMH) HE NMPOTEKAaroT. Takue peakiuu Ha3bIBAIOTCS
(hOTOXMMHYECKUMHU.

DOTOXUMHUYECKUE peaklUd BechbMa pa3HOoOOpa3Hbl. B ogHMX ciydasx MpH MOTJOIMICHUU
MOJIEKYJIJaMH KBaHTOB CBETa TMPOUCXOIHUT PEAKIHs Pa3JIOXKEHHs, MPUBOAAIIAs K 00pa30BaHUIO
MPOCTBIX MOJIEKYNl U3 0Oojee CIOXKHBIX MoJeKkyl. Hampumep, moa neilcTBuEM cBeTa aMMHUaK
pasznaraercsi Ha a30T U BOAOPOA. B npyrux ciydasx mpouCXOAWT peakiysi CHHTE3a, MPUBOASIIAS K
00pa30oBaHUIO MOJ JEHCTBHEM CBETa M3 MOJIEKYJl MCXOJHBIX BEHIECTB 0OJiee CIOXKHBIX MOJEKYI.
Hanpumep, nmon aeiictBuemM yabTpaduOIECTOBOTO M3IyUYEHHUS U3 MOJEKYJ KHCIOPOAa 00pa3yroTCs
MOJIEKYJIbl 030HA.

Jiist kaxmoil OTOXMMHYECKON PeaKIMK CYIIECTBYET OIpeesieHHass MUHUMAaJIbHAs 9acTOTa, CBET C
MEHBIIIEH YacTOTON AaHHYI0 (DOTOXMMHUYECKYIO pEaklHi0 BbI3BaTh He MOXeT. OOBSCHUTH 3TO
MOXKHO TaK. ATOMBI BHYTPH MOJIEKYJ YICPKHBAIOTCS XUMHUYECKUMH CBS3IMHU. Ecimu sHeprus
KBaHTa, MOTJOUIAEMOr0 MOJIEKYJIOW, AOCTAaTOYHA IJIsl pa3pbiBa 3TOHM CBS3H, TO (POTOXUMHUYECKAs
peaxiust mpoucxonut. [Ipu mainoit sHeprun poroHa GOTOXUMHUYECKAsT peaKLUs HE TPOUCXO/INUT.
WckmounTenbHO BaXKHOE 3HAa4YeHHE JUIs KU3HM Ha 3emiie MMeeT (POTOCHMHTE3 — IMpolece
o0Opa3zoBaHus 1MOJ JCHCTBUEM CBETa YIJIEBOJOB (KpaxMmaia) B 3e€JeHOM JucTe pactenus. [Ipoiecc
ATOT BEChbMa CJIOKEH, OH CBSi3aH C MHOXKECTBOM BTOPHUYHBIX OMOXMMHMYECKHMX peakiuil. 3a cuer
MOTJIOUICHUS] HECKOJNBbKUX (TpUMepHO Tpex) (OTOHOB ¢ JIMHOM BoiHBI 650-680 HM Mojexyna
XJIOpo(pHIUIa PUXOAUT B BO3OYKJIECHHOE COCTOSIHME (AaKTMBUPOBAHHAs MOJIEKYJa) W, pearupys c
MOJIEKYJION BOJIBI, pa3jiaraeT ee Ha BOJOpoJ U kuciopos. [locineanuii Beigensercs B atMmocdepy, a
aTOMapHBI BOJOPOJ MPUCOETUHSIETCS K YIJIEKUCIOMY Tra3y, BCIEIACTBHE YEro CHUHTE3UPYIOTCS
YTIIEBOABI, U3 KOTOPBIX ITOTOM CTPOSITCS XKHUPBI, OCIKU U APYTUE COCTaBHBIC YaCTH OPTaHU3MOB.

Omeemvme Ha ONPOCHL K MEKCMY U 8bINOIHUME 3A0AHUS!

1.Yt0 Takoe porocunTe3? KakoBa ero posib B *HU3HU Ha 3emiie?

2.Kak BbI 1ymaere, 4TO Takoe KpacHasi rpaHu1a (POTOXUMHUYECKON peaKkiu?

3.ITouemy oOpa3zoBaHHE 030HA HE IPOUCXOTUT IOJT ICHCTBHEM CBETA JIAMITbl HAKaTMBAHUs?

4. IToueMy He peKOMEHAYETCS NMETh MHOTO KOMHATHBIX PACTEHUI B CHIaIbHE?

Buner 22. Texct no pazneny «MexaHHKay, COAEpKALIMM OMHcaHue (U3HMUECKUX SBICHUNA WIN
MPOLECCOB, HAOMIOAAEMBIX B MPHUPOAE WM B TOBCETHEBHOM >KM3HHU. 3aJlaHUE Ha IMOHHUMAaHHE
($U3MUECKUX TEPMHUHOB, OINpEJENICHHE SBJICHUS, €r0 NMPU3HAKOB WM OOBACHEHHE SBJICHUS IPH
MOMOIIHN (PU3NYECKUX 3HAHUH.

Hcmopuﬂ HAa CEHOoKoce.

HcTopus 3Ta mpoun3oliia JaBHO, KOIr/la MHOTHE CEMbHU B HallleM TOCENKe eIlle UMeJId KOopoB. JleTom
TOTOBWJIM CEHO, CTaBWJIM CTOTa. 3aTEM CEHO BBIBO3HMIIM C MOKOCOB Ha BUAABIIUX BUABI ['A3-51.
[Torpy3ka cena Ha MamuHy TpeOoBajga OMpeaeNeHHBIX yYMEHHH W HaBBIKOB. Ha B03 craBmim
OTIBITHBIX MY)KHUKOB, OHU CKJIQJBIBAIM CEHO, HE TOPOIISICh, COOMIONAast YIJIBI M MOKPUKWBAs Ha
nonatomux. [[oKoCkl ObUIM JAeKo, MTOPOTH — OYEHb IUIOXMMH, TaK YTO C IUIOXO CIOKEHHBIM
BO30M MOTJIM BO3HUKHYTh aBapUHHbIE CUTYAIIHH.
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B aBrycre nmoexanu 3a ceHoMm. Crapuive craiau aep>KaTb COBET: MOYKHO JIM YBE3TH CEHO 3a OJIMH
peiic? Bcex mepecnopun msaas FOpuit @enopoBud: «YBesem». Ha tom u mopemmmu. Pabora
3akumnena. CII0XKUIM BBICOKUA M KpacuBbId BO3. CIYCTHJIUCH C TOPBI M MOEXaIN K MEJIKOM pedke
beictpeiii Kirou. Mamyza 1iaBHO IOKa4yuBajach, BCE IUIO XOPOLLO.

Bot u 6poa. OH ObL1 TBEpABIM, HO UMeJNIach yke Kosied. MalliiHa OCTOpOXKHO TOIIIa BIEPEs, U...
JIEBBIE CKaThl IONAJIXA B KOJICIO, a MpaBble IOLLIM BbIIE. BEpeBKH HE BBIIEPKAIU, U 4acCTb CEHA
pyxHyJa B ObicTpbIii moTok! OOpa3zoBanack nperpajaa Merpa B noiatopa. Boga npulsiBana ObicTpo.
Jenatp OblI0 Heuero, B3sB BUIIBI, CTaIy 10CTaBaTh MOKPOE CEHO U3 BOJBL. JlOMOI IpHUexail 4acoB
B JIBEHA/ILIaTh HOYM, YCTaJIble, MOKPBIE U FOJIOAHBIE. A HA APYrOW J€Hb CYIIWIINA CEHO.

Omeemvme na 60NPocvl K MeKcmy u 6bINOIHUME 3a0aHUS:

1.Yto Takoe ueHTp TsxkecTu?

2.Kak u3MeHseT LeHTp TsDKECTH Ipy3 B Ky3ose? Uro ynoOHee n Oe3omacHee BO3UTh B MallUHE:
JIMCTOBOE Kenne30 min ceno? [louemy nokaumBaincs 'A3-517

3.Kak oT mom@aau omnopsl U OT PACIOJIOKEHHS LEHTPa TSXKECTU 3aBUCUT YCTOMUMBOCTH TEJ HA
TUTOCKOW TIOBEPXHOCTU? UTO MOXKHO OBIJIO IOMEHSTH B YCIOBHAX JTAHHON B TEKCTE CUTYaIlUU?
4.00bsicHUTE, IOYEMy WIpyllika BaHbKa-BCTaHbKa BO3BpAIAETCS B MOJOXKEHHE PAaBHOBECHs IpPU
JTF000M HaKJIOHE UTPYIIKH.

Bujaer 23. Tekct mo pasneny «MonekymsipHas (U3HMKa», COACPKAIMUN ONMUCaHUE (PUINICCKUX
SBIIGHUN WJIM TPOIECCOB, HAOIIOJaeMbIX B MPUPOAE WJIM B MOBCEJIHEBHOW >KU3HU. 3a/JlaHHE Ha
MOHWMAaHUe (U3MYECKUX TEPMHUHOB, OIpEACICHUE SIBJICHUS, €r0 IMPU3HAKOB WM OOBSICHECHHE
SIBJICHHS TTPU TIOMOIIU (PU3UYECKUX 3HAHUH.

Dppexm nomoca.

HerOCTBIe OTHOIICHUS CYHMICCTBYIOT MCKAY KUAKOCTAMHU U ITOBCPXHOCTHIO TBEPAOTO TCIIA. Kammm
BOJBI, HAITPUMCED, «ITI00AT» BETPOBOC CTCKIIO aBTOMOOMIIS H, CKaThIBasCh C HErOo, OCTaBJIAOT HA HEM
MOKPBIC JJIMHHBIC ITOJIOCBI, @ BOT HA IMMOBCPXHOCTU KAITyCThl WJIM JIOTOCA OCTABUTHL CJIC WM HE
YAaceTCs. «B3anmubIe YyBCTBa» MATCPHAIIOB 3aBHUCAT OT IMMapaMCTPOB ABJICHUA CMa4YUBAHUA H
aaTrc3nmu. CMmaunBanue — SABJICHUC, BO3HUKAKOIICE TIIpU COIPHUKOCHOBCHUU KHIKOCTH C
MOBEPXHOCTHIO TBEPAOI0 TCIa U ABJIAIOMICCCA PE3YJILTATOM MEKMOJICKYJISIPHOTO B3aI/IMOI[€I\/'ICTBI/I$I
B 30HC 3TOI'0O KOHTAKTa.

HOBerHOCTb OBETKOB M JIMCTBECB JIOTOCA BCErja 4YucCTa — KarcCjJbKKU IIOJblI CTCKAKOT C HX
BOJOOTTAJIKMBAIOIIUX ITIOKPOBOB, OTHOBPEMCHHO CMbIBAsd YaCTUIIbI ITbIJIA.

BOJIA CTEKJIO pTYTh

Fa s

Oxkasasioch, BCSI MOBEPXHOCTh JIMCTHEB JIOTOCA T'YCTO IMOKPBITA MHUKPOIYIBIPBIIIKAMH BBICOTON
okoJyio 10 MKM, a caMi MHUKpPO-ITyTIBIPBIIIKH, B CBOIO OYEPE/Ib, MOKPHITHI MUKpOBOJOKHaMU. Kars
BOJBI, IIOMAB HAa IOBEPXHOCTH JIMCTA JIOTOCA, MOXO0XKYI0 HAa MACCaXHYI IIETKY, HE IPOHUKAET
MEXly MYyMbIPHIIIKAMHU, TaK KaK 3TOMY MelIaeT O0JbIIoe MOBEPXHOCTHOE HATSXKEHUE KHUIKOCTH.
Benp st Toro 4roObl TPOHUKHYTh MEXKY MHUKPOIYTMBIPHIIIKAMH, Kallle Ha/l0 YBEITUYUTH CBOIO
MOBEPXHOCTh, @ 3TO HHEPreTHYECKH HEBBITOAHO. YeM Oosbiie K03()PUIUEHT MOBEPXHOCTHOIO
HATSDKEHHS J)KUIKOCTH, TeM C OoJIblIel CUIION IbITaeTcs OHA MUHUMHU3UPOBATh CBOIO TOBEPXHOCTb.
Kamia cBopaumBaercs B IIapHK, JAEMOHCTPUPYsI OYEHb BBICOKMH KpaeBod yroiu. [loBepxHOCTS,
aHaJIOTUYHAs MAacCCaKHOM MHKpOIIETKE, YMEHbIIAeT aare3uo (NMpuIMIIaHHe) He TOJIBKO Karelb
BOJIbI, HO U JIOOBIX YacTHUEK ¢ pa3MepoMm Oosnee 10 MKM, Tak KaK OHHM KacarOTCsS TaKOW IIO-
BEPXHOCTH JIMILIb B HECKOJIBKUX TOUKax. [103TOMy YacTHUKy Ipsi3u, OKa3aBILINECS HA TIOBEPXHOCTH
J0TOCa, MO0 CaMM CBAJIMBAIOTCA C HETO, JIMOO YBJIEKAIOTCS CKATBHIBAIOLIMMMCSA KAIUISIMH BOJBIL.
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Takoe camoouwnieHre Ha3bpBalOT dhPexTom jotoca. [Toxoxke ycTpoeHa MOBEPXHOCTh KPhUIbEB Oa-
00YeK U MHOTHX JPYTUX HACEKOMBIX.

BriBenaB y mpupobl CEKpEThI, YUE€HbIE CMOTIIM CO3/IaTh CAaMOOYHINAIONIMECS MOKPBITHI. DPQeKTt
JIOTOCa WCHONB3YEeTCs IS CO3/IaHUs BOJOOTTAIKHBAIOMIMX CAMOOYHUIIAIOMIMXCS TMOKPBITUH H

KPacoxk.

Omeemvme Ha 80NPOCHL K MEKCMY U BbINOJIHUME 3A0AHUL.

1.UeM OOBACHSIOTCS SBJICHHS CMaydBaHUS W HecMayuBaHus? Bocronb3ylics PHCYHKOM IS
OO0BSICHEHUS 3TOIO SIBJICHHS.

2. [Toyemy KamenbKu KUJIKOCTH B COCTOSSHMM HEBECOMOCTH (KOTJja Ha Hee HE JICMCTBYIOT HUKAKHE
BHEIITHHE CUJIBI) IPUHUMAIOT opMy mapa?

3.Mexay MUKPOMYNBIPHIIIIKAMU TMOBEPXHOCTH JIMCTAa HAXOAUTCA BO3AYX. YMEHBIIACT WU
YBEITUYUBACT 3TO CUJTY aJIF€3UM MEXK/y KaIljiel ¥ MOBEPXHOCTHIO JIUCTA U IIOYeMy?

4 .Ilpennoxxure Kakoe-HUOY/Ib MPUMEHEHHUE CAMOOYHINAIOIICHCS MUKPOKPUCTAIUTMYECKON TIJICHKH.

Buner 24. Tekct no pa3zaeny «JeKTpOJIMHAMHKA», COAECPIKAIMNA onucaHne GU3NUECKUX SIBICHUH
WIM TPOILIECCOB, HAOIIOJaeMbIX B MPUPOJAE WM B IMOBCEAHEBHOW JKM3HU. 3a/laHNE Ha MOHUMAaHHE
(GU3NYEeCKUX TEPMHUHOB, ONpEENCHHE SBJICHUS, €ro NPU3HAKOB WM OOBSCHEHHE SBJICHUS IPH
MIOMOIIN (PU3UIECKUX 3HAHUH.

Maznummnoe none 3emau.

OcHOBHAs 4aCcTh MarHUTHOTO ITOJIS 3eMJ'H/I, 10 COBPEMCHHLIM BO33pPCHUAM, UMCCT BHYTPH3CMHOC
MpoucXoXxaeHne. MaruutHoe mose 3eMin co3faeTcs ee siapoM. BHemrHee sapo 3eMiu KUIKOe U
METAJTIIECKOE.

brnarogaps moCTOSSHHBIM TEUEHUSM B KUIKOM SJIpe U MPOBOJMMOCTH METalljia, COOTBETCTBYIOIINN
ANEKTPUUYECKUI TOK CO3/IaeT MarHUTHOE TIOJIE.

HesnauutenbHas 4yacTh MarHutHOro moisi (okomo 1 %) mMeeT BHE3EMHOE MPOUCXOXKICHHE.
Bo3HUKHOBEHHE 3TOI YaCTH MPUITUCHIBAIOT SJIEKTPUIECKUM TOKAM, TEKYIITUM B MPOBOJISIINX CIIOSIX
aTMocdepsl ¥ TOBEPXHOCTH 3eMITH.

MarnuTHOe 1mosie 3eMJI HaXOIUTCS BO B3aUMOJICHCTBUN C MAarHUTHBIMU TToyisiMA CoOJTHITA, TUTAaHET U
MOTOKOB 3apsOKEHHBIX YacTHUIl, UCIyckaeMblx B m3o0uiamu ConmHueM. Ecniu BiusiHEMEM caMoro
Connaila 1 Tem OoJiee TIaHET W3-3a YJAJICHHOCTH MOKHO NMpeHeOpedb, TO ¢ MOTOKaMH YacCTHII,
WHAYe — COJHEYHBIM BETPOM, TaK HE MOCTyNuIlb. CONHEYHBIN BETEp MPEACTaBIsAET COO0M MOTOKU
MYAIIAXCS CO CKOPOCThIO 0K0JIO 500 KM/C 4acTHIl, UCITyCKAaeMbIX COJTHEYHOU aTMOc(hepoil.

B MOMEHTBI COTHEUHBIX BCIIBIIIEK, a TAKXkKe B MEePHOIbl 00pa3oBanus Ha CoNHIIE TPYIITEI OOIBIIUX
MATEH, PE3KO BO3PACTAET YHCIIO CBOOOIHBIX AJIEKTPOHOB, KOTOpBIE OOMOapaupyroT atMmochepy
3emiu. OTO MPUBOIUT K BO3MYIICHUIO TOKOB, TEKYIIUX B HOHOC(epe 3emiu, u Oiaroaaps 3ToMy
MPOMCXOIUT U3MEHEHHE MarHUTHOTO TOJs 3emin. Bo3HuWKaroT MarHuTHBIE Oypu. Takue moToku
MOPOXKIAIOT CHUJIBHOE MArHUTHOE TIOJIE, KOTOPOE B3aMMOACHCTBYET C IMOJIEM 3EeMIIU, CHIIBHO
nedopmupys ero. biaromapst cBoeMy MarHUTHOMY TIOJIO, 3eMJISl yIEP)KUBAECT B TaK HA3BIBAEMBIX
paZMaMOHHBIX TOSICaX 3aXBau€HHBIC YACTHIIBI COJTHEYHOTO BETpa, HE MO3BOJISISI UM MPOXOAUTH B
atMochepy 3emnu u TeM Ooisiee x moBepxHOcTH. B HampaBnenun ComnHila Marmutocdepa 3emiau
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CIUIIOCHYTa M IpocTUpaercs Bcero A0 10 paauycoB miaaHeTsl. B MpoTHBONONIOXKHOM HanpaBiICHUH
UMEET MECTO BBITAHYTOCTh A0 1000 pagnycoB MIaHETHI.

Omeemvme Ha 60npochbl K MEKCMy U blNOTHUME 3A0AHUA

1.HazoBuTe npuunHy BOSHUKHOBEHUS MarHUTHOT'O TOJISl BHYTPH sijipa.

2.Yto coboii mpezacraBiser coiaHeuHbId Berep? Kakue siBIeHHS B BEpXHHX CIOAX arMochepsl
BBI3BIBAIOTCS YaCTUI[AMU COJTHEUHOTO BeTpa?

3.IloueMy pacroiokeHHE FEOMarHUTHBIX CUJIOBBIX JIMHUNA HE CHMMETPUYHO OTHOCUTEIBHO 36MHOM
ocH, a 3eMJIsl UMEET CBOCOOpa3HbIA MarHUTHBIN XBOCT?

4.BcrioMHHTE, YTO BBI 3HAETE O BO3JCHCTBMM MAarHUTHBIX Oypb Ha 3I0pPOBbE M JKU3HEICITEIHHOCTD
YyelloBeKa.

buaer 25. Tekct no pazgeny «MexaHuka», coOAep)KallMi ONKMCaHWE OMbITa. 3aJaHus Ha
onpezaeneHue (U GopMyITUPOBKY) TUIIOTE3BI OMBITA, YCIOBUH €0 MPOBEACHUS U BHIBOJIOB.

Yousumenvnwvini necox.

Camo pa3HOOOpa3we CBOWCTB Iecka JIOCTOWHO ymauBieHus. CyXoi, OH TeKyd, MOJAOOHO BOJE.
OpHako B OTJIMYME OT JKUAKOCTU 0€3 Tpyda BBLIEPKUT BEC YENIOBEKa, MPOTYIMBAIOLIETOCS BJIOJIb
Oepera. Jlaxxe B COCTOSIHUM IIOKOSI IIECOK BeleT ce0si cTpaHHBbIM 0Opa3oM. Kaxercs oueBUIHBIM,
4TO, OKa3aBIIMCh 1oja 30-MeTpoBOW Kyueil Iecka, 4eJOBEK HCIBITBIBAET ropas3fo Ooibliee
JaBjieHue, yeM noj 3-merpoBoil. OmHako 3TO He Tak. JlaBieHuwe XKHJIKOCTH Ha JHO cocyna
BO3PAcTaeT NPONOPLHOHAILHO BBICOTE €€ YPOBHS, 1aBJICHUE )K€ ChIITyYero BEIEeCTBa HA OCHOBAHUE
CHayajga pacTeT, IOTOM JOCTHUIaeT MaKCUMyMa M Jajlee OCTaeTcsi Heu3MeHHbIM. Cuisl,
JeMCTBYIOIIME MEX/1y YaCTULIAaMU 11€CKa, IEPEHOCT N30BITOYHOE 1aBJICHUE Ha CTEHKH pe3epByapa.
HaGepute aBe mpUTOPIIHM CYXOTrO MecCKa M MEIJEHHO BBICHIIAWTE €ro 4Yepe3 Ielb MEXKIy
nagoHsMu. OOpaTuTe BHMMaHHE Ha TO, YTO BHAyaje BBICHINAIOTCA MECUMHKH, JIeXallue
HENOCPE/JICTBEHHO HAaJ OTBEpPCTHEM. A 3aTeM MEeCYMHKU U3 BEPXHEro CJos IecKa, B KOTOPOM
oOpasyetcst BopoHka. Hakionute nagonu. Boponka Bce paBHO

o0Opa3yeTcss TOYHO IO BEPTHUKAIM HaJ OTBEPCTHEM. UTO MeEIIaeT paHbIIE BBICHINATHCS IPYIHUM
HECYMHKAM, PACIIOIOKEHHBIM BOKPYT OTBEPCTHS B HUKHHUX CIOSX, T.€. OJIKe K HeMy?
[Iponomxum 3kcnepuMeHT. Bo3pMeM nmcT Oymaru, cBepHEM €ro B TpyOKy, MOJIOXKHUM
TOPU30HTAJILHO M 3aCBIIJIEM CHApYXH CyxXxuM TneckoM. KoHcTpykums wu3 Oymaru Oyzaer
BBIZICP’KMBATh JOBOJLHO OOJIBbIIINE HArPy3KH, MPOYHOCTH €i MPUAACT HE TOJBKO TpyoOuaras ¢opma,
HYKHO, 4TOOBI BOKPYT TPYOKH U CBEpXY TOJICTBIM CJIOEM Jiexall CyXoi mecok. [louemy mecok He
pacIuoImrBaeT TpyoOKy, Jake €clid HaJaBUTh CBEPXY Ha IMECOK JIaZoHblo? J[eno B TOM, 4TO IOA
JIaBJICHUEM IECUMHKH IE€PECTPAUBAIOTCS TaK, YTO 3aKIMHMBAIOT JAPYT Jpyra, Meulas B3aUMHOMY
nepeMenieHno. B Hayke 3To siBJI€HHE HOCUT Ha3BaHUE «IIOSIBIIEHUE apOYHBIX CTPYKTyp». B apke
KQKIBIH OTHENIBHBIN 2JIEMEHT HE MOXKET MEPEMECTUTHCS U HAIPABICHUM JEHCTBUS BHEIIHEN CHIIBI
— OH 3a@aT Bpaclop COCEHUMH dJIEMEHTaMH, KOTOPHIM U TepeaaeT JeHCTBYIONy0 Harpy3ky. B
pe3ysbTaTe IOJA JaBJIECHHEM (BHEIIHUM M BHYTPEHHMM) IIECOK YyTpauMBaeT IOJABUKHOCTb H
npuoOpeTaeT CBOWCTBA TBEPIOTO TeNa.

ITo 3T0i1 mprUYKMHE B MECOYHBIX YacaxX MECOK NEPECHINAECTCS PaBHOMEPHO, HE3aBUCUMO OT BBICOTHI
ero croniba (B ominuue oT BoAbl!). M mepBbIMHU BBICHINAIOTCA MECUMHKH UMEHHO BEPXHETO CJOof,
IIOTOMY YTO OHM HE CBSI3aHbI ADOYHBIMH CTPYKTYPaMH.

Omeemvme Ha 8ONPOCHL K MEKCMY U 8bINOIHUME 3A0AHUA!

1.C kakoii 1enbio NPOBOINUTCS IKCIEPUMEHT, ONUCAHHBIN B TeKcTe?

2.IloueMy naBieHHE, KOTOPOE OKa3bIBAET Kydya IIECKA, MAKCHMAJIbHO HE @ LIEHTPE, 0] TUKOM, a I10
Kpasm?

3. IlouemMy KOJIMYECTBO MECUMHOK, MPOXOIAIINX UYEpe3 OTBEPCTHE, COCNMHSIONIEE JBE KOJOBI
IIECOYHBIX YaCOB, OCTAETCS IPUMEPHO IIOCTOSTHHBIM?

4.YeM 00BSICHIETCS TPOYHOCTH CBOJIOB TYHHEJECH METPO, KyIOJIOB COOOPOB, apOYHBIX MPOEMOB?
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bujger 26. Texct mo Teme «DJEKTPOMarHWTHBIE IO, COAEpKAUKA HWHPOPMAIMIO 00
AJIEKTPOMATHUTHOM 3arpsi3HEHUHM OKpYXalolled Cpenabl, 3aJaHus Ha ONpPEICJICHHE CTEIEeHU
BO3JICUCTBHUS  JJICKTPOMATHUTHBIX TIOJIGW Ha dYeloBeKa M oOecleueHrne HSKOJIOTHUYECKOU
0€30I1aCHOCTH.

aﬂeKMPOMCZZHMmele noJisi Comoebslx meﬂed)OHOG.

['maBHOE NpPEUMYyIIECTBO MOOWIBHOTO TeleoHa COCTOMT B TOM, YTO OH MOJIICPKHBAET
IOCTOSIHHYIO pajinoTene(OHHYIO CBsI3b IIPH NEpeMEIeHNH aOOHEHTa B Npeieiax TaKk Ha3blBaeMon
«30HBl TOKPBITHSA», I/€ YCTAHOBJIEHbl IPUEMHBIE M NEPEJAIOLIME AHTEHHBbI. BKIIIOUEHHBIN
MOOWIBHBIN TeIe(pOH aBTOMAaTUYECKU BPEMsI OT BPEMEHHU MOCBHUIAET CUTHAJIBI, IOJEPKUBAsL CBSI3b
¢ OnmxkalllluM K HEMY I[PUEMHUKOM-TIEPEAATYUKOM, KOTOPBIM IPENOCTABIAET €My OJUH U3
CBOOOJHBIX KaH&JIOB. MIHTEHCHMBHOCTb PAaJMOBOJIH Ha MOBEPXHOCTH 3€MJIM CErOAHs MpEeBBILIIAET
MOIIHOCTb cOTHEYHOro uziaydenus B 100 miuH. pa3. IlociencTBus Takoro BTOP>KEHUS B IPUPOJIHBIN
MUP HOJHOCTHIO ITOKA HE U3BECTHBI. PacCMOTPUM HECKOJIBKO HEraTUBHBIX MTPOSBICHUH.

CotoBbie TeneoOHBI CO3JAIOT Yrpo3y APYTHM pPaIHOdIEKTPOHHBIM CPEICTBAM B CBS3H C TaK
Ha3bIBa€MON MPOOJIEMON 3JIEKTPOMAarHUTHOW COBMECTHUMOCTH, T.€. CO3JaHHUEM B3aUMHBIX MOMEX
Pa3IUYHBIMU PaJMOIEKTPOHHBIMU ycTpoiicTBamu. [lepBriMu 3a0uiin TpeBory aBuaropsl. He Hano
OOBSICHATh, YTO MOXET CIYYUTbCS C 3aXOJAIIMM Ha IOCAAKY CAMOJIETOM, €CIM y Hero BIpPYT
OTK@)XET HABUTAllMOHHAs CHCTEMa WJIM aBTONWIOT. MHOrME H3BECTHbIE KOMIIAHUU 3alpeTHIIv
H0JIb30BaThCsl COTOBBIMM TesIe(hOHAMU Ha CBOMX OE€H303aIPaBOUHBIX CTAHIIMAX.

3BOHOK I10 COTOBOMY Tesle()OHY MOKET CO3[aTh yrpo3y 30POBBIO U XKHU3HU YeJIOBEKa B OOJBHUILE,
I'JIe UCII0JIb3YEeTCs YyBCTBUTEIBHOE 3JIEKTPOHHOE 000py10BaHUE.

C yTBep)KIAEHHEM, YTO M3IYUYEHHUS COTOBBIX TeJIE(POHOB BIUSIOT Ha 3J0POBbE, COTJAILAIOTCA
IPAaKTUYECKH Bce crenuaiucTbl. OcOOEHHO YyBCTBUTEIbHBIMHU K BO3JEHCTBHUIO 3JIEKTPOMArHUTHBIX
NOJIeH SBISIFOTCS HEPBHAs, MMMYHHAs, SHIOKPUHHO-PETYIIATUBHAS U MMOJIOBast cucteMbl. Hanboee
MOJIBEPKEHBI BO3/ICHCTBUIO N3TYYEHUI COTOBOTO TenedoHa pa3BUBAIOIINECS OPTaHU3MBI.

Omeemvme Ha 80NPOCHL K MEKCMY U bINOTHUME 3A0AHUA!

1. Ha3oBuTe [OOCTOMHCTBA COTOBOW CBSA3U, KOTOPBIE HE «IO3BOJISIIOT» HaM OTKa3aTbCi OT
MOOUJIBHBIX TeTe(hOHOB.

2.IloueMy 3ampemiaeTcsi MOJB30BAThCS COTOBBIMH Tele(POHAMH B MECTaX, TJ€ MPOUZBOMASTCS
B3pBIBHBIE PA0OTHI, B MOKAPO- U B3PHIBOOMACHBIX MTOMEIICHUSIX ?

3.00bsicHUTE, TOYEMY JIOJSM, HCHOJB3YIOLIUM KapAUOCTUMYJIATOPbI, BKIIOYEHHBIH COTOBBIN
TenedoH Bcerna cieayeT Jep>KaTh Ha pacCTOSHUU HE MeHee 15 ¢M OT KapAHOCTHUMYISTOpa.

4. TloueMy He peKOMEH/IyETCsI HAXOAUTHCS TIOJIONTY BOJIM3U aHTEHHBI pETPAHCIISITOpa IpoBaitiepa’?
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