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— M. : lpoda, 2017.



1. [TosicHuTeILHAS 3aNIMCKA.

VYuebnas nporpamma | Buga (2 Bapuanta) mo ¢usuke B 8-10 kiaccax
coctaBiieHa Ha ocHoBe: ®umonoBuy, H. B. ®usuka. 7—9 knaccel : pabouas
nporpamma kK auaun YMK A. B. Ilepeimkuna, E. M. I'yrhHuk : ydeOHO-
Metoaudeckoe nocooue / H. B. ®unonosuy, E. M. I'ytHuk. — M. : [Ipoda, 2017.

[enu u 3agaun 00yueHUs MpEeAMETY:

® VYCBOCHHE YYAIIUMHUCSA CMBICJIAa OCHOBHBIX TIIOHSATUH M 3aKOHOB
(bU3UKY, B3aMMOCBSI3U MEKy HUMH,

e ¢GopMHpOBaHHWE CHUCTEMbl HAy4YHBIX 3HAHUW O TpPUpPOAE, €€
byHIaMEHTAIbHBIX 3aKOHAX /I IOCTPOEHHUS MpeACTaBiIeHUS O (pu3nyeckoin
KapTHUHE MUPA;

® cHUCTEMaTU3allMsl 3HAHUW O MHOrooopasuum OOBEKTOB U SIBJICHUUN
IPUPOIBI, O 3aKOHOMEPHOCTSIX MPOILIECCOB M O 3aKOHaX (PU3MKHU AJI1 OCO3HAHUS
BO3MOXXHOCTH Pa3yMHOI'O HCMOJIb30BAHUS JOCTHKEHUN HAyKu B JajbHEHIIEM
Pa3BUTUU LIMBUIIU3AIUY;

e ¢opMmupoBaHHE YOESKICHHOCTH B TI03HABAEMOCTH OKPYKAIOIIETO
MHUpa U JOCTOBEPHOCTH HAYUYHBIX METOJOB €r0 U3yUYCHUS;

e OpraHu3anys  JKOJIOTHYECKOTO  MBIIUIEHUS W LEHHOCTHOTO
OTHOILIEHUS K IIPUPOJE;

® pa3BUTHE IO3HABATEIBHBIX MHTEPECOB M TBOPYECKHUX CIIOCOOHOCTEH
YUYaIUXCsl, a TAKXKE WHTEpeca K PACIIMPEHUIO U yIayOaeHU0 GU3HNIEeCKIUX 3HAHUN
U BeIOOpa (PM3HUKH KaK TPO(UIBLHOTO MpeIMETa.

® 3HAKOMCTBO yYalllUXCSI ¢ METOJAOM HAay4YHOTO MO3HAHHS U METOJaMU
UCCJIeI0BAHUSI OOBEKTOB U SIBICHUN IPUPOIBL;

® [pPUOOPETEHHE YYalIUMUCS 3HAHUH O MEXaHMYECKHX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX M KBAHTOBBIX  SIBIICHUSX, (U3UYECKUX  BEIUYHUHAX,
XapakTepU3yOUIUX 3TH SIBJICHHUS;

e (GopMHpOBaHUE Y yUAITUXCS] YMEHHUIN HAOII0OaTh TPUPOTHBIC SIBICHUS
U BBIMOJHATH  OMBITHI, J1abOpaTopHbie PabOTHI W AKCIEPUMEHTAIbHBIC
WCCJICMOBAHMUSI C  HCIIOJIb30BAaHWEM W3MEPUTEIBHBIX MTPHOOPOB, HIUPOKO
MIPUMEHSIEMBIX B IPAKTUYECKOM )KU3HH;

® OBJIaJICHUE YYAIIMMHCS TaKMMH OOILEHAYYHBIMU TMOHATHUSIMH, Kak
NPUPOIHOE SBJIICHHE, SMIIMPUUYECKH YCTAHOBIICHHBIN (akT, mpolsema, rurnoTesa,
TEOPETUYECKUI BBIBOJ, PE3YJIbTAT SKCIIEPUMEHTAILHON TPOBEPKH;

® [IOHMMAaHWE  YyYallUMUCA  OTJIMYUKA  HAYYHBIX  JAHHBIX  OT
HEMPOBEPEHHON WH(MOPMAINH, [IEHHOCTU HAYKW ISl YAOBJICTBOPEHUSI OBITOBBIX,
MIPOU3BOJICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEH YeIOBEKA.

Pesynbrarer o0ydenus npeacraBieHbl B TpeOOBaHUSAX K YPOBHIO MTOJTOTOBKH.
O1u TpebOBaHUS CTPYKTYPUPOBAHBI MO TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATh),
«YMETbY», «HUCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHHS B MPAKTUYECKOU
NEATEIIbBHOCTH U IOBCEAHEBHOM KU3HI.

2. O0mas xapakTepucTUKa y4e0HOro nmpeamera.
®du3rka Kak Hayka o0 HauboJiee 00X 3aKOHAX MPUPOJIbI, BHICTYTIAs] B KAUYECTBE
y4eOHOro MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUM 00



oKpykarwmeMm Mupe. OHa packpblBa€T pPOJb HAYKM B HSKOHOMHUYECKOM U
KyJIbTYPHOM pa3BUTHM OOILECTBA, CIIOCOOCTBYET (POPMUPOBAHHIO COBPEMEHHOIO
Hay4YHOI'0 MUPOBO33PEHUH.

['ymanuTapHoe 3HaueHWe (U3MKM KaK COCTAaBHOM 4YacTh  0OILEero
00pa30BaHMs COCTOUT B TOM, YTO OHA BOOPY’KAET IIKOJIbHUKA HAYYHBIM METOIOM
NO3HAHMSI, TO3BOJISIFOIIMM I10JIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPY’KaIOILEM MUPE.

3HaHue (PU3MUECKHX 3aKOHOB HEOOXOIMMO JJIsi HU3Y4YEHMs] XHMHUH,
ouonoruu, puznueckoit reorpadun, rexnonaoruu, ObXK.

@®u3nKka B OCHOBHOM IIKOJIE M3Yy4aceTCs HAa YPOBHE PACCMOTPEHMS SIBICHUU
IPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHaMH (PU3UKKM M MPUMEHEHHEM ATHX
3aKOHOB B TEXHUKE U IIOBCETHEBHOW KU3HH.

3. Onucanue Mecta y4eOHOI0 npeaMeTa, Kypca B y4eOHOM ILIaHe.

CornacHo 6a3ucHoro miaHa | Buga (2 BapuaHT) Ha u3ydeHue GU3NKU
orBoguTcs 306 yacos, B ToM uncie B 8-10 kiaccax - 102 yyeOHbIxX yaca u3
pacdera 3 yueOHBIX Yaca B HEJIEITIO.

B paboueii mporpamMMe NpOU3BOAUTCA KOPPEKTHUPOBKA YAaCOB aBTOPCKOMU
IporpaMMbl B CBS3M C TeM, YTO B Y4eOHOM IUIaHE 0Opa3oBaTeiabHOW oOIacTu
EcrecTBo3HaHne 0a3ucHOro y4eOHOro IUIaHA CHEHUAIBHBIX (KOPPEKLMOHHBIX)
oOpa3oBaTeNbHbIX yupexJaeHud | Buma Ha wu3ydeHue npeamera «DPunka»
OTBEJICHO 3 yaca B HEJENI0, B TO BpeMs Kak B IPUMEPHOW Iporpamme — 2 yaca B
HEJIEIIIO.

JIOMOJIHUTENBHOE YBETMUEHHUE YACOB YXO/IUT:

® Ha OCBOGHME HEOOXOJUMOrO0 pEYeBOro Marepuana, (U3NYECKOU
TEPMUHOJIOTMH B paMKax KakI0ro TEMaTUYECKOI0 pasjena Kypca;

® Ha pa3BUTHE CIOBECHOMN pPEUYM KAK B ACIEKTE IOHUMAHHUSI, TaK U B aCIIEKTE
CaMOCTOSITEJIBHOTO MCIOJIb30BaHUS B CBSI3U C OCBOEHUEM MaTepHaa;

® Ha KOHTPOJIb IPOU3HOCUTENILHOM CTOPOHBI PEUU yHALIUXCSA U KOPPEKLIHIO
HENPAaBUIILHOTO MPOU3HOLIEHMUS.

Pabouass mporpaMMa KOHKPETH3UPYET COJEp)KaHUE MPEIMETHBIX TEM
00pa30BaTeNbHOTO CTaHJapTa U JaeT IPUMEPHOE paclpesesieHue Y4eOHbIX 4acoB
1o pasjaesiaM Kypca, KOTOpOe MPeyCMOTPEHO OCHOBHBIM (0a3MCHBIM) BapHAHTOM
yaeonoro miana CKOYVY | Buna (2 Bapuanra):

Oob1ee uncao yueOHbIX yacoB 3a 3 rofa ooydenus coctanisiet 306 u.

Knacc 8 9 10
YacoB B HEZIEITIO 3 3 3
YacoB B o 102 102 102

4. Copep:xanue y4e0HOr0 mpeaMera, Kypca.
8 knacc (102 4, 3 4 B Hee10)

1. Beenenue (7 4)



®uszuka — Hayka o npupoxae. Pusznueckue sBICHUSA, BELIECTBO, TEIO,
Marepus. Pusndeckne cBorMcTBa Tell. OCHOBHBIE METO/bI U3YUYEHHUS, UX PA3JINUKE.
[lonsitTue o (Qusnuecko BenuuuHe. MexayHapoaHas CHUCTEMa €JIMHUIL.
[Ipocreiiine wu3mepurenbHble npubopsl. lLlena nenenuss wmkansl npudopa.
Haxoxnaenue norpemHoctu uzMepenus. CoBpeMeHHbIE TOCTHKEHHS HayKu. Poiib
(GU3UKY U yYEHBIX Halllel CTpaHbl B Pa3BUTUU TEXHUYECKOIO Mporpecca. Biausnue
TEXHOJIOTUYECKUX MPOLIECCOB Ha OKPYKAIOIIYIO CPEAY.

Jlabopamopnas paboma

1. OmnpeneneHue MEHBI ASICHIS H3MEPUTEITHHOTO MPUOOpa.

2. IlepBoHa4yasbHbIE CBeIEeHUS 0 CTPOEHHUH BellecTBa (8 )
[IpencraBienusi 0 crpoeHuMH BemlecTBa. OMNbITHI, MOATBEPKIAOIINE, YTO BCE
BEIIECTBA COCTOSIT U3 OTAECIbHBIX 4YacTull. MOJIEKyJla — MeJpyaiilias 4acTuia
BemecTBa. Pazmepnl Mosekyn. JAuddys3us B KUIKOCTIX, ra3aXx U TBEPJbIX Teiax.
CBsa3b  ckopoctd auddy3un u  Temmeparypbl Tena. DU3MUECKUNA CMBICI
B3aUMOJACHCTBUA MOJIeKyd. CylIecTBOBAaHME CHJI B3aUMHOTO TPUTSKEHUS W
OTTaJIKUBAHUA MOJIEKYJI. SIBJI€HUE CMaUyMBAHUSA U HECMAUYUBAHUS TE€J. ATrperaTHbie
coctosiHusa BemiecTBa. OCOOEHHOCTH TpeX arperaTHbIX COCTOSHUM BEIECTBA.
OOBsICHEHME CBOMCTB Ta3oB, JKHUJIKOCTEM W TBEpPABIX TEJI Ha OCHOBE
MOJIEKYJISIPHOTO CTPOCHHMUS.
JlabopaTtopHas pabota

2. H3mepeHue pa3zMepoB MaJIbIX TEll.

3. BzaumoaeiictBue e (37 1)

Mexannueckoe ABWXKEHUE. TpaekTopusi ABUKEHHS Tena, MyTh. OCHOBHBIC
equaunbl iyt B CHU.  PaBHOMepHOE W HEpaBHOMEPHOE JIBUKEHUE.
OTHOCUTENBHOCTh JBUKEHUSA. CKOpPOCTh PABHOMEPHOIO M HEPABHOMEPHOIO
IBIOKEHUSI. BekTopHble W ckajsipHble (u3nueckue BeJIMUuHbl. OmnpeneseHue
ckopoctu. OrnpeneneHue MyTH, MOPOUAEHHOrO TEJIOM IIPU PABHOMEPHOM
JIBIKEHUHU, 1Mo dopMmysie U ¢ ToMolplo TpadukoB. HaxoxnaeHue BpeMeHH
JIBWOKeHUsT Tell. SBnenue wHepiuu. [IposiBieHue sBICHUS HHEPIUU B OBITY U
TeXHUKE. I3MeHeHne CKopoCTH Tel npu B3aumoaerucTtBuu. Macca. Macca — mepa
MHEPTHOCTU Tena. MHepTHOCTh — CBOMCTBO Tena. OmnpeneneHrue Macchl Teaa B
pe3yapTare €ro B3auMOJEHMCTBUSA C JPYTMMH TeJaMH. BbIACHEHWE yCIOBHM
paBHOBecHs y4eOHBIX BecoB. [moTHOCTE BemecTBa. OnpeeneHrne Macchl Tea 1o
ero o0beMy W IUIOTHOCTH, 00beMa Tela MO €ro Macce W IJIOTHOCTH. 3MeHeHue
CKOpPOCTH TeJja Mpu JEeUCTBUU HA HEero Apyrux Ten. Cuina — npudrHa U3MEHEHUs
CKOPOCTH [JIBIDKCHHs, BEKTOpHas (¢u3mdeckas BenuuuHa. [ 'paduueckoe
nzoopakenne cuibl. Crta M3MeHeHne TII0THOCTH OJTHOTO M TOTO K€ BEIECTBA B
3aBUCMMOCTH OT €r0 arperaTHOrO COCTOSIHUSA.— Mepa B3auMojaencTBus ten. Cumna
TsbKecTu. Hanmnuue TAroTeHus MeXy BCEMH TellaMHU. 3aBUCUMOCTh CUJIbI TSXKECTH
oT Macchl Tena. CBoOOMHOE TajeHue Tell. BO3HUKHOBEHHE CHJIbI YIIPYTOCTH.
[Ipupona cuibl ynpyroctv. ONbITHBIE TOATBEPKACHUSI CYIIECTBOBAHUS CHJIBI
ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena — BekTopHas (usnueckasi BeJIMUYUHA.
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Otnuume Beca Tenma OT Cuibl TspkecTH. Cuila TSDKECTH Ha JAPYTHX IJIaHETax.
N3yuenue ycrpoiicTBa auHamoMeTpa. MI3MepeHus CHIl ¢ IIOMOIIBIO JHHAMOMETA.
PaBHonelicTBytomias cwit. ClioskeHUe JABYX CHJI, HAIIPABJICHHBIX 1O OJHOM MPSIMOit
B OJIHOM HAaIpaBJICHUXM M B MPOTHBOIOJOXKHBIX. ['paduueckoe wm3o0parkeHHE
paBHojecHcTByrOIEH AByX cuia. Cuia TpeHus. M3mepeHuwe CHIIBI  TpEHHS
cKoJibxkeHUss. CpaBHEHHE CHJIbI TPCHUS CKOJIBKEHUS C CHJION TPEHUsS KaueHWS.
CpaBHEHHE CHJIBI TPEHHUS C BECOM Tesla. TpeHue mokos. Poib TpeHUsl B TEXHHKE.
CriocoObl yBEIMYCHUSI U YMEHBILICHUS TPCHHUS.

Jlabopamophwvie pabomsi

3. M3mepeHne Macchl Tea Ha PhIYaKHBIX BEcax.

4. U3smepenue oobema Tena.

5. OnpenesneHne IOTHOCTH TBEPOTO Tela.

6. 'pamynpoBanue MpyXKUHBI H U3MEPEHUE CHIT THHAMOMETPOM.

7. BBIsICHEHHE 3aBUCUMOCTH CHWJIBI TPCHHS CKOJBKEHHUS OT IUIOIIA/IH
COIPHUKACAIONIUXCS TEJT ¥ MPHKUMAFOIICH CHIIBL.

4. JlaBjieHMe TBEePABIX TeJl, dKUAKOCTEN U ra3oB (28 1)

Hasnenne. PopMyna WId HaXO0XKACHUS OaBicHUA. EQUHUIBI IaBICHMUS.
BolsicHeHue cnocoOOB HM3MEHEHMsl JaBieHUs B ObITy M TexHuke. IIpuuumnb
BO3HMKHOBEHUS JABJICHUS ra3a. 3aBUCHMOCTb JABJICHUS ra3a JAaHHOM MacChl OT
oO0bemMa u TeMmmeparypbl. Paznuuusi Mexay TBEpABIMU TellaMH, >KUIKOCTSIMH U
razamu. llepenaua paBneHust *KUIAKOCTbIO M ra3oMm. 3akoH [lackans. Hanuuwne
JaBJICHUS BHYTPH KHUJAKOCTU. YBEJIMUEHHUE JABJICHUSA C TIyOMHOW MOrpYKEHHUS.
OOocHOBaHME  PACIONOKEHHUS] MOBEPXHOCTH  OJHOPOJHOM  KUAKOCTU B
COOOINAOIIUXCS COCYaX Ha OJHOM YPOBHE, a )KHJIKOCTEH C pa3HON IUIOTHOCTHIO
— Ha Pa3HbIX YPOBHSX. Y CTPOMCTBO U ACUCTBUE ITI03a. ATMOC(EPHOE 1aBIICHUE.
BnusHue armocdepHOro fAaBiieHUMsT HAa  JKMBBIE  OpPraHM3Mbl.  SIBieHwUs,
HOJTBEPXKJAIOLIME CYILIECTBOBaHUE aTMmocepHoro nasieHus. OmnpeneneHue
atMoc(epHoro nasineHuss. OmnbiT Toppuuemin. Pacyer cuibl, ¢ KOTOpOH
atMoc(epa JaBUT Ha OKpPYXKAWOIIME NPEIMETHl. 3HAKOMCTBO C paboToOll u
yCcTpoiicTBOM GapomeTpa-aHepouaa. Vcronb30BaHue €ro Npu METEOPOJIOTUUECKUX
HaOMoIeHUsAX. ATMOC(EpHOE JaBICHHE HA Pa3IMYHBIX BBICOTAX. Y CTPONCTBO U
IPUHIUI JCUCTBUS OTKPBITOIO JKUJIKOCTHOTO M METAUIMYECKOTO MaHOMETPOB.
[IpyHIMN JEHCTBHS NOPIIHEBOIO JKUIKOCTHOIO HAacoca M THAPABIMYECKOTO
npecca. Pusnueckue OCHOBBI pabOThl THApaBIHYECKOro mpecca. Ilpuuunb
BO3HMKHOBEHUS BbITAJKUBAOWIEN cuibl. [Ipupoaa BeITaJIKMBarOIIEld CHITbl. 3aKOH
Apxumena. IlnaBanue Ten. YcnoBUs IUIaBaHUS Tel. 3aBUCHUMOCTh TyOMHBI
NOTPYKEHHSI T€Ja B KUIAKOCTh OT €ro MIIOTHOCTH. PU3HYECKHE OCHOBBI IIJIaBAHUS
CyZIOB M BO31yXOIUIaBaHusA. BOIHBIN U BO3AYIIHBIA TPAHCIIOPT.

Jlabopamopmwsie pabomoi

8. OnpeneneHre BhITAIKUBAIONIEH CHUIIbI, JEHCTBYIOIIECH Ha MOTPYKEHHOE B
JKUJIKOCTB TEJIO.

9. BeIsicHeHHE YCIIOBUI IJIaBaHUA TeJla B )KUJIKOCTH.



5. PaboTa 1 MOIIHOCTH. JHeprus (22 4)

Mexanuyeckas pabota, ee pu3nueckuii cMbIcii. MOIIHOCTh — XapaKTepUCTUKA
CKOpPOCTH BbINOJAHEHUs paboThl. IIpocThie MexaHus3mbl. Poiuar. VYcnoBus
paBHOBecHsl pblyara. MoOMeHT cuiibl — (pU3nvecKas BEIMYMHA, XapaKTepU3yrolas
neucTtBue cuibl. [IpaBUio MOMEHTOB. Y CTPOWCTBO M JECUCTBUE PHIYAXKHBIX BECOB.
[TonBUXXHBIA M HETIOJABMKHBIA OJIOKM — MPOCThIe MEXaHU3Mbl. PaBeHCTBO paboT
IIPU HKCIOJb30BAHUM NPOCTBIX MEXAHU3MOB. «30JIOTO€ MPABUIO» MEXAHUKH.
entrp tskectu Tena. LleHTp TsxkecTH pas3iuuHbIX TBepAbIx Ten. Cratnka —
pa3fen MEXaHUKH, U3Y4YarollWi YCIIOBUSI PABHOBECHS TEN. Y CIOBHUS PABHOBECHS
ten. Ilonstue o monesHodr m monHou padote. KIIJ| mexanmsma. Haknmonnas
mockoctb. Onpenenenue KIIJ[ HaknoHHON miockocT. DHeprud. [loTeHnnansHas
SHEprusi. 3aBUCMMOCTh NMOTEHIUAIBHOW SHEPrUM TeJia, MOAHSATOTO HaJ 3€MJICH, OT
€ro Macchl M BBICOTHI TmoAbeMa. KuHeTrnueckas »sHeprus. 3aBUCUMOCTH
KMHETUYECKOW PHEPruy OT MAcCChl Tela U ero ckopoctu. Ilepexon omHoro Buua
MEXaHHYECKOM 3HEPruu B Apyroi. [lepexon s3HEprun OT OAHOTO TENA K APYTOMY.

Jlabopamophwvie pabomwi
10. BeIsicHEHHE yCI0BUS PAaBHOBECHUS pblYara.
11. Onpenenenne KIII nmpu noabeme Teaa Mo HAKJIOHHOM IJIOCKOCTH.

9 knacc (102 4, 3 4 B Hee10)

1. TensioBble siBjaeHus (15 1)

TernnoBoe aBmxeHune. OcoOEHHOCTH MABIMKEHHUS MOJEKyl. CBs3b TeMmIepaTypbl
TE€Ja W CKOPOCTH [JBW)KEHUS €ro MOJIEKYJ. J[BMKeHuMe MOJeKyl B rasax,
KUJKOCTSIX W TBEpAbIX Tenax. lIpeBpamieHne sHeprum Tena B MEXaHUYECKHUX
npoueccax. BHyTpeHHssl sHeprusi Tena. YBEJIWYCHHE BHYTPEHHEW DHEPrUU Tena
NyTeM COBEpIIeHHUs PabOThl HAJ HUM WM €€ YMEHbBIICHHE NPH COBEPILICHUU
pabotbl TenoM. M3MeHeHWe BHYTpEHHEW SHEpPruu Teja MyTeM TeIIonepesadn.
TenmnmonpoBonHOCTh. Pa3znnune  TENJIONPOBOJHOCTEW  PA3NUYHBIX  BEHIECTB.
KouBekius B XKuIKOCTAX M razax. OObsicHeHune KoHBeKkuuu. [lepemauda suepruu
uznydenneM. (OcoOeHHOCTH BUJOB Temiionepenadyd. KoinyecTBO TEmIOTHI.
EauHunbl KOJIMYEecTBa TEIUIOTHI. Y IENIbHAS TEIJIOEMKOCTh BemiecTBa. Popmyiia
JUIsl pacdeTa KOJIMYECTBA TEIUIOThI, HEOOXOJMMOIO JJisi HAarpeBaHus Tella WU
BBIJICTIIEMOI0 UM IIPU OXJaXJACHUU. Y CTPOWCTBO M NPUMEHEHHE KaJOpUMETPA.
TonnMBO KaKk UCTOYHHMK SHEPTUM. Y J€TbHAs TEIUIOTA CrOpaHus TormBa. @opmyna
JUISL pacyeTa KOJIMYECTBA TEIUIOTHI, BBIIEISEMOIO MPU CTOPAHUH TOILIMBA. 3aKOH
COXpAaHEHUSI MEXAaHU4eCKOW dHepruu. [IpeBpaiieHne MEXaHMYECKOM JSHEPIUU BO
BHYTpeHHIOK. [IpeBpanienue BHyTpeHHEN 3Heprun B MexaHndeckyro. CoxpaHeHue
DHEPrUU B TEIUIOBBIX MPOLECCaX. 3aKOH COXPAaHEHHUs U MPEBpAIICHUS SHEPIHU B

pUpoJe.

JlaGopatopHbie paboThI
12. OmnpeneneHne KOMMYECTBA TEIUIOTHI TPH CMEIIMBAHUU BOJBI Pa3HOUN
TEMIIEPATYyPHI.



13. Onpenenenue yieapHON TEIIOEMKOCTH TBEPAOTO TENA.

2. I3MeHeHMe arperaTHbIX cOCTOsIHUM BemecTBa (154)

ArperatHble cocTosiHMA BewiectBa. Kpucramnmueckue Ttena. IlnaBneHue wu
oTrBepaeBanue. Temneparypa miaBieHus. ['papuk ruiaBieHuss U OTBepAEBaHUS
KPUCTAJUIMUECKUX TeNl. YAelbHas Teryiora IuiaBieHusi. OObSICHEHHE MPOLIECCOB
IJIABJICHUST U OTBEPACBAHHMS HA OCHOBE 3HAHUM O MOJIEKYJSIPHOM CTPOEHUU
BenectBa. Dopmyrna Ajig pacdyera KOJMYECTBA TEMJIOTHl, HEOOXOIUMOTro MJis
IUIAaBJIEHUS  Tela WM  BBIACISIOIIEroCs IMPU  €r0  KPUCTAJUIM3ALHUU.
[TapooOpazoBanune u wucnaperue. CKOpocTh wucmapeHus. HachIeHHBI U
HeHachlleHHbIN nap. Konnencarus napa. OcoOEHHOCTH MPOIECCOB UCTIAPEHUS U
KoHJeHcauuu. [lornomenne sHepruy nNpu UCHAapeHUH >KUJIKOCTA U BBIJCJICHHE €€
npu koHzaeHcauuu mnapa. IIpouecc kunenus. IlocTosHCTBO TemiiepaTypbl NOpu
KUIIEHUA B OTKPBITOM cocyAe. DOU3NYECKHA CMBICI YAEIbHOM TEMJIOTHI
napooOpa3oBaHusi U KoHAeHcauu. BiaxnocTs Bo3ayxa. Touka pockl. CiocoObl
ONPENCIICHUS BIAKHOCTH BO31yXa. [ UTPOMETPBI: KOHAEHCAUUOHHBIA U BOJIOCHOM.
[lcuxpomerp. PaboTa ra3za um mapa npu pacuiMpeHud. TeroBble JIBUTATEINH.
[IpuMeHeHE 3aKOHA COXpPAaHEHUSI M NPEBPALICHUS DHHEPIMM B  TEIJIOBBIX
JBUTATEIIAX. Y CTPOKWCTBO W MPUHIUII IEUCTBUS ABUTATENS BHYTPEHHETO CrOPAHUS
(IBC). Dxonorunueckue mnpobiembl npu ucnoias3oBanuu JIBC. YcTpolicTBo u
OpUHLHKI AeiicTBus napoBoi TypOunsl. KI1J[ TeroBoro npuratens.
JlabopaTtopHas pabota

14.  OnpeneneHne OTHOCUTENBHOM BJIaKHOCTH BO3yXa.

3. DaekTpuueckue siBjaeHus (46 1)

Onextpusanus Tel. J[Ba pona 3NeKTpHUECKUX 3apsAnoB. BsaummonelicTsue
OJHOMMEHHO W PA3HOMMEHHO 3apSKEHHBIX TEJ. YCTPOWCTBO AJIEKTPOCKOIIA.
[Tonarus 06 smekTpuueckoM moJjie. Ilone kak ocoOblit Bua Marepuu. JleaumMocThb
AIEKTPUYECKOrO 3apsAna. JNEKTPOH — YacTHIla C HAUMEHBUIUM 3JIEKTPUYECKUM
3apsaoM. EnmHnna snektpuyeckoro 3apsana. Ctpoenue atoma. CtpoeHue sapa
aroma. Heurtponsl. IIporonsl. Moaenn atomMoB BOAOpoAa, reiusi, JuTusA. MOHBL.
OObsicCHEHUE Ha OCHOBE 3HAHUM O CTPOCHHM aToMa »JJIEKTPHU3ALUMU TeNl MpHU
COIIPUKOCHOBEHUH, MEPENAYE YaCTU JIIEKTPUUYECKOTO 3apsiia OT OJHOrO Tela K
IpyroMy. 3aKOH COXpPAaHEHHSI SJIEKTPUYECKOro 3apsna. JleieHwe BemecTB Mo
CIOCOOHOCTH TIPOBOJUTH AMEKTPUUECKUI TOK HA MTPOBOIHUKH, TIOTYTIPOBOAHUKA U
TUDJIEKTPUKU. XapaKTepHass OCOOCHHOCTh TOJYIPOBOIHUKOB. DJIEKTPUUCCKUN
TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOUHUKH 3JEKTPUUECKOTO
TOKa. DJEKTpUYeCKas IeNb M €€ COCTaBHBIC YacTH. YCIOBHBIE 00O3HAYCHWS,
MIPUMEHSAEMBIE HA CXEMaX JJIEKTpUUYeCKux neneu. [Ipupona anexkrpudeckoro Toka
B MeTrauiax. CKOpOCTh PacIpOCTPAHEHUS DJIEKTPUYECKOTO TOKA B IPOBOJHHKE.
JelicTBusl anmeKTpuuecKoro Toka. [IpeBpanieHne 3HEPrun 3JIEKTPUYECKOTO TOKA B
apyrue BuAbel SHepruun. HampaBnenue »snektpuueckoro Ttoka. Cwuia Toka.
MHTEHCUBHOCTD JJIEKTpUYECKOro Toka. dopMyna Ajisi ONpPENesIeHHUs] CUJIbl TOKA.
Enunnusl cunbl Toka. HazHauenne amnepmetpa. BkitoueHne amrepMeTpa B LEIb.
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OnpeneneHre UEHbI IE€JIEHUS €ro MIKaJIbl. JIEKTPUUYECKOE HANPSIKEHHUE, EAUHULA
HanpspkeHuss. PopMyiia Ui onpeercHus HanpsbkeHus. V3Mepenne HanpshKeHus
BOJITMETPOM. BKiroueHue BosabTMETpa B 1enb. OnpeneneHue NeHbl IEIEHUs €ro
LIKaJIbl. DJIEKTPUYECKOE CONPOTUBIICHUE. 3ABUCUMOCTD CHJIBI TOKA OT HAIIPSKEHUS
IIPU TIOCTOSIHHOM CONpOTUBIEHUU. lIpupoaa 31eKTpUYECKOro CONpPOTUBIICHUS.
3aBUCUMOCTB CUJIBI TOKA OT CONPOTUBJICHUS IIPU MIOCTOSSHHOM HaIPsHKEHUU. 3aKOH
Owma s ydactka nenu. COOTHOIIEHHE MEXAY COITPOTUBIICHHEM IIPOBOJHUKA, €TO
JUIMHOM W IUIOLIAAbI0 TONEPEYHOr0 CEYEHUSA. YIEIbHOE COINPOTUBIICHHE
npoBoaHuka. [lpuHiun nenctBus ©  HazHadeHwe peocrtara. [lopkmoyenue
peocrtara B nens. [locnenoBarenbHOE coeMHEHNE TIPOBOAHUKOB. CONpOTHBIIEHNE
NOCJIEIOBATEIBHO COEIMHEHHBIX MPOBOAHUKOB. Cujia TOKAa U HalpsHKEHHE B LEMN
IpU MOCJEN0BATENbHOM coequHeHuu. [lapanienbHoe coelMHEHNE NPOBOJHUKOB.
ConpoTuBIIeHHE ABYX NapajUieIbHO COEIMHEHHBIX NMPOBOAHHMKOB. Cuia TOKa U
HaOpspKEHUE B LENU IMPU NapajUleIbHOM COelMHEHUH. PaboTa 31eKTpuuecKoro
toka. @opmyna st pacuera paboTsl Toka. Eaununbl pabotsl Toka. MomHOCT
IEKTpUYECKOro Toka. dopMyia Ui pacdera MOIIHOCTH Toka. Dopmyna s
BBIUHCIIEHUS] pabOThI AJIEKTPUYECKOTO TOKA YEpPe3 MOIIHOCTh M BpeMs. ENuHUIbI
paboThl TOKA, UCMOJNb3yEMbIE Ha MpaKTUKe. PacueT croumMocTu M3pacxoa0BaHHOM
annekTposHeprud. dopmyna I pacdera KOJIMYECTBA TEIUIOTHI, BBIAEISAEMOIO
IIPOBOJHUKOM IIPYU IIPOTEKAHUU IO HEMY IJIEKTPUUECKOTO TOKA. 3aKOH J[[xoymnsas—
Jlenma. Konnencartop. DneKTpoeMKOCTh KOHJEeHcaTopa. PaboTa 3neKTpudeckoro
noJisl KOHJAeHcaTopa. ENMuHNLa 37eKTPOEeMKOCTH KOHAEHcaTopa. Pa3inuHbie BUABI
JIAMII, UCIIOJIb3YEMbIE B OCBEILICHUU. Y CTPOMCTBO JIaMIIbl HAKAJIMBAHUSA. TennoBoe
JeiicTBHE TOKa. DIEKTPUUECKUE HarpeBaTenbHbie Tpubopsl. [IpuunHel neperpysku
B LIENIM U KOPOTKOro 3aMbikanusd. [Ipegoxpanurenu.

Jlabopamophwvie pabomsi

15. Coopka 3neKTpUUECKO e U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX
y4acTKax.

16. I3MepeHne HanpsiKEHUs Ha PA3IMYHbIX YYaCTKAaX 3JICKTPUYECKOMN LEIH.

17. I3MepeHne cuibl TOKA U €ro PEryJIupOBaHUE PEOCTATOM.

18. M3mepeHne cOnpOTUBIICHUs ITPOBOJHUKA NPU MTOMOIIM aMIlepMeTpa |
BOJIBTMETPA.

19. I3mepeHne MOIHOCTH U pabOTHI TOKA B AJIEKTPUUYECKOM JIaMII€.

4. DJIeKTPOMATHUTHBIE siBJIeHUd (8 1)

MaruutHoe moJsie. YCTaHOBIICHHE CBSI3M MEXIY JJIEKTPUYECKHUM TOKOM U
MarHuTHbIM TosieM. OnbIT Dpcrena. MarHuTHOE Mmoje npsiMoro Toka. MarHuTHbIE
JUHUU MAarHATHOTO TIOJsl. MarHuTHOe Tojie KaTymkd ¢ TokoMm. CrocoObl
W3MEHEHHUS MArHUTHOTO JIEUCTBUS KATYLIKUM C TOKOM. ODJIEKTPOMArHUTHI U HX
npuMeHeHue. VcnbpiTaHue OeUCTBUSA dJeKTpoMarHuTta. [loCTOsIHHBIE MarHWTHI.
B3aumoneiictBue marautoB. OObSICHEHNE MPUUUH OPUECHTAITUH YKEJIE3HBIX OMUIIOK
B MarHMTHOM moJjie. MaruutHoe mone 3emun. [[elicTBMEe MarHWTHOTO IOJisA Ha
MPOBOJAHUK C TOKOM. YCTPOWCTBO M TIPUHLMI JCHCTBHUS 3JICKTPOIABUTATEIS
MOCTOSTHHOT'O TOKa



Jlabopamopmvie pabomoi
20. Coopka 2JIeKTpOMarHuTa 1 UCIBITAHUE €T0 JACHCTBHUS.
21. N3yuyeHue »eKTpUuecKoro IBUraTessi HOCTOSHHOIO TOKa (Ha MOJIETN ).

5. CBeToBble siBj1eHus (18 1)

Hctounuku cBera. EcTecTBEHHbIE M HCKYCCTBEHHBIE MCTOYHUKH CBETA.
TouyeuHbIl UCTOUHUK CBETAa U CBETOBOU Jyd. [IpAMOIMHENHOE pacIpOCTpaHECHUE
cBeTa. 3aKOH MPSMOJIMHEHHOTO pacmpocTpaHeHusi cBeta. OOpa3oBaHUe TEHH U
nonyteHd. ColHEeYHOE U JIyHHOE 3aTMEHUs. SIBneHus1, HaOarogaeMble py NaJAeHUN
Jy4ya CBETa Ha FPaHMILy pas3zena AByX cpel. OTpakeHne cBeTa. 3aKOH OTPaKEHUs
ceera. OOpatumocTs cBeToBbIX Jyudeld. Ilnockoe 3epkano. Iloctpoenue
U300paxkeHHsl MIpeIMeTa B IIOCKOM 3epkajiie. MHuMoe n3o0paxeHue. 3epKaabHOe
U paccessHHOe oTpaxeHue cBera. OnThueckass IUIOTHOCTh cCpeabl. SIBiieHue
npeiaomiieHUss  cBeTta. (COOTHOLIEHHME MEXAY YIVIOM TMAA€HUS U yIJIOM
npeaoMIIeHUS. 3aKOH npenoMieHus cBera. [lokazarenb npesioMiieHus! ABYX CpE.
Crpoenne rnaza. OyHKUMM OTHAENBHBIX 4acTed T1aza. PopmupoBaHue
M300paKEHUSI Ha CeTYaTKe IJ1asa.

Jlabopamophwvie pabomwi

22. 3yueHue CBONCTB U300paKEeHHUS B JIMH3AX.

10 knacc (1024, 34 B Hee10)

1. 3akoHbI B3auMo1eiicTBUSA U ABHKeHHsI TeJa (354)

Onucanue JBWXEHHA. MarepuanbHas TOYKa Kak MoJenb Tema. Kpurepun
3aMeHbl Tena MarepuanbHo Toukod. [loctymartenbHoe nBuxeHue. Cucrema
orcuera. [lepememienue. Paznuune Mexay MOHATUAMH ITYyTh» U «IIEPEMEILICHUE .
HaxoxxneHue KoopauHaThl Teja IO €ro HadajJbHOM KOOpPAMHATE W IPOEKLUUN
BEeKTOpa InepeMemeHus. llepeMelnenne Inpu INPSIMOIMHERHOM PaBHOMEPHOM
nBrKeHUU. [IpAMOnIMHENHOE  PAaBHOYCKOPEHHOE  JBMKEHHME. MrHoBeHHas
CKOpocTb.  YckopeHue. CKOpOCTb  NIPSIMOJMHEHHOIO  PaBHOYCKOPEHHOTO
neuwxkeHus.  I'papuk  ckopoctu.  IlepememieHne npu  HOPSMOJUMHEHHOM
PABHOYCKOPEHHOM JIBJKCHHMH. 3aKOHOMEPHOCTH, IPUCYIIHME MPSIMOJUHEHHOMY
PaBHOYCKOPEHHOMY JIBJKEHUIO 0€3 HayaJbHOH CKOpOCTH. OTHOCUTENIBHOCTb
TPAaEKTOpUM,  NEPEMEIICHHs,, IyTH, CKOpPOCTU.  ['eoleHTpuuyeckas U
reJIMOLEHTPUYECKass cucTeMbl Mupa. [IpuumHa cMeHbl 1HS U HOYM Ha 3emiie (B
reJIMOUEHTPUYECKO cucteme). IIpruunHbl IBH)KEHHS ¢ TOYKH 3pEHUS] APUCTOTENIS
U ero nocienosarenei. 3akoH uHepuuu. [lepolii 3akoH Herotona. MHepinanbHbie
cuctembl otcyeta. Bropoit 3akon Hetotona. Tpetuii 3akon Hetotona. CBoboHOE
najieHue Ten. YCkopeHue cBoboaHoro maneHus. llagenue Ten B Bo3dyxe u
Pa3peKEHHOM IPOCTPAHCTBE. YMEHBIIEHHE MOXYJsSI BEKTOpAa CKOPOCTH IIPH
IIPOTHUBOIIOJIOKHOM HAMPABICHUH BEKTOPOB HAYAJIBHONW CKOPOCTH M YCKOPEHUS
cBoOoaHOrO nageHus. Hesecomocts. 3aKOH BCEMUPHOTO TSATOTEHUS U YCIIOBUS €r0
IPUMEHUMOCTH. ['paBUTallMOHHAs MTOCTOSIHHASA. Y CKOpPEHHE CBOOOJHOrO MajeHus
Ha 3emJie U JApPYyrux HEOECHBIX Teiax. 3aBUCHUMOCTb YCKOPEHHsS CBOOOJHOIO
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naJIeHusl OT UPOTHI MECTA U BBICOTHI HaJ 3emiield. Cuina ynpyroctu. 3akoH ['yka.
Cuna TpeHusi. Buapl TpeHusa: TpeHUE MOKOS, TPEHHUE CKOJIBbKEHHS, TPEHUE
kaueHus. @opMyna A pacyeTa CUIbl TPEHUS CKOJbKeHUs. [Ipumepsl moie3Horo
MPOSIBIICHUA TpeHUsA. lIpAMOIMHENHOE W KPUBOJHUHEWHOE JBUKEHUE. J|BUKEHUME
TeJa 1O  OKPYXHOCTM €  TIOCTOSSHHOM 1O  MOJYJK  CKOPOCTBIO.
LlenTpocTpemMurenbHOe yckopeHue. MckyccrBeHHble cnyTHUKHM 3emiu. [lepBas
KOCMHYECKast CKOopocTb. MMmynbc Tena. 3aMmkHyTass cuctema Ten. M3meHeHue
UMITYJIbCOB T€Jl NPH HUX B3aUMOJEHCTBUHM. 3aKOH COXPAaHEHUS HMMITYJIbCa.
CyIHOCTh M IPUMEPHl PEAKTUBHOIO ABWXKEHUS. Ha3HaueHHe, KOHCTPYKLHS M
OPUHLIKI AeUCTBUS pakeThl. MHoOroctymneHuatsie pakeTsl. Paborta cunsl. Pabora
CUJIBI TSDKECTHM W cwibl ynpyroctu. llorenumaneHas sHeprus. Kunernueckas
sHeprus. Teopema 00 M3MEHEHHMH KUHETHYECKOW HSHEPrUU. 3aKOH COXPAHEHHUs
MEXaHHYECKON YJHEPTUH.

Jlabopamophvie pabomwi

23. UccnenoBaHue paBHOYCKOPEHHOTO JIBHKEHUsI 0€3 HauallbHOM CKOPOCTH.

24. 3mepeHne yCKOpEHUsi CBOOOTHOTO NaJeHUs.

2. Mexannuyeckue KoJieOaHusi 1 BOJHbI. 3BYK (174)

[Tpumepsl  konebOarenbHOTO JBMKEeHHMS. OOmMe YepTbl PpazHOOOPA3HBIX
KojeOanuil. JluHamuka KoseOaHUW TOPU3OHTAIBHOTO MPYXKHUHHOTO MAasTHUKA.
CBoOoanbie KkoneOaHuUs, KojebaTenbHble CHUCTEMbl, MAasSTHUK. Benudussl,
XapaKTepU3yIoIINe KoiedaTenbHOe IBIKEHUE: aMIUIUTY1a, IEPUOJ, YacToTa, (hasa
Kose0aHuil. 3aBUCUMOCTh TEpPUOJa M YacCTOThl MasTHUKA OT JJIMHBI €r0 HUTH.
[apmonnueckue  KojeOaHuUs. IIpeBpaieHne  MEXaHWYECKOW  DHEpPruu
KOJeOaTeNmbHOH  CHCTEeMBbl BO  BHYTPEHHIOW.  3aTyxalolue  KOJIeOaHWS.
Breinyxxnennsie koneOanus. YacToTa yCcTaHOBUBLINXCS BBIHYKJIECHHBIX KOJICOaHHI.
VYcnoBust HacTymiieHUss W (U3MYECKas CYUIHOCTh SIBJICHUSI PE30HAHCA. YUer
pe3oHaHca B TMpakThKe. MexXxaHu3M pacipoCTpaHeHUs YNpyTrux KoJjeOaHUil.
Mexanudeckue BoJiHBI. [lonepeyHbie U MpOJOJIbHBIE YIPYTHE BOJHBI B TBEPAbIX,
KUJKUX U Ta3000pa3HbIX cpefax. XapaKTepUCTUKU BOJH: CKOPOCTb, JUTMHA BOJIHBI,
yacToTa, nepuoj konedanuii. Csi3b MEXIy dTUMHU BeIMYMHAMU. ICTOYHUKH 3BYKa
— Tena, koneomonumecs ¢ yactotoit 16 I'm — 20 x['1. YasTpa3Byk u uH(pPa3ByK.
DxosoKalus. 3aBUCUMOCTb BBICOTBI 3ByKa OT YacCTOThI, @ TPOMKOCTH 3ByKa — OT
aMIUTATYIbl KOJIEOAHUI M HEKOTOPBIX APYyrux mnpuuuH. TemOp 3Byka. Hammuue
cpeabl — HEOOXOAMMOE YCJIOBHE pachpocTpaHeHus 3Byka. CKOpOCTh 3ByKa B
pa3nuuHbIX cpenax. OTpaxeHue 3Byka. 9X0. 3BYKOBOU pe30HAHC.

Jlabopamophwvie pabomsi
25. MHccnemoBaHue 3aBUCUMOCTH MEpUOJA M YacTOThl  CBOOOJHBIX
KOJIe0aHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.

3. DaekTpoMarHuTHoe noJe (24 4)

Wctounnku marauTHOro noJisg. ['unoreza Ammnepa. ['padudeckoe nzodpaxeHue
MarHuTHOTO ToJisl. JIMHUM HEOJHOPOIHOTO M OJHOPOJHOTO MArHUTHOIO IOJIA.
CBsi3b HampapJIeHUs] JIMHWM MarHUTHOTO TIOJIS TOKa C HalpaBJIEHHWEM TOKa B
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npoBoaHuke. [lpaBuno OypaBumka. I[IpaBuimo mpaBoil pyku Uisi COJEHOUA.
JlelicTBUE MarHUTHOIO IIOJS HA MPOBOJHUK C TOKOM M Ha JBHXKYLIYHOCS
3apspkeHHy0 vactuny. I[IpaBuno neBoi pyku. MHAyKOHMST MarHMTHOTO TOJIS.
Moayns BE€KTOpa MAarHUTHOM WHAYKUWU. JIMHUM MarHUTHOM HHIAYKIWH.
3aBUCUMOCTh MAarHWTHOTO MOTOKAa, MNPOHMU3BIBAIOIIETO ILIOMIAJAb KOHTYpa, OT
IJIOIIAIA KOHTYpPa, OPUEHTALMH TUIOCKOCTH KOHTYypa MO OTHOLICHHIO K JIMHUSAM
MAarHiTHOW MHIAYKIMU U OT MOJIYJISI BEKTOPAa MAarHUTHOM WHAYKUMHA MarHUTHOIO
nonsi. OmnbiTel @apanes. IlpuunHa BO3HUKHOBEHHS WHIYKIIMOHHOTO TOKA.
OmnpeneneHue sIBICHUS SIEKTPOMATHUTHOW MHIAYKIMU. TeXHUYECKOe MPUMEHEHUE
SIBJICHUSI. BO3HMKHOBEHME HMHAYKIIMOHHOIO TOKA B QJIIOMUHHUEBOM KOJIbLIE IIPU
U3MEHEHUU NPOXOJSIIEr0 CKBO3b KOJBIO MAarHUTHOro Mnotoka. OmnpexaeneHue
HanpaBJICHUs UHAYKIHUOHHOTO TOKa. [IpaBmiio Jlenua. SBienHus caMOMHAYKIWH.
NHIyKTUBHOCTb. DHEPrusi MarHUTHOTO MOJS TOKA. [lepeMeHHbIN 3JeKTpUYECKuid
TOK. OJEKTPOMEXaHUYECKHM MHIYKUHUOHHBIM reHepaTop (Kak mpumep —
ruaporenepatop). Ilorepu sneprum B JIDII, cnocoObl yMeHbIIEHUS MOTEPb.
Ha3znauenue, ycTpONCTBO M MPUHIMUI JACUCTBUS  TpaHcPopMaropa, €ro
NPUMEHEHUE TMpPU TNEPEeAade HIEKTPOIHEPTHH. DIJIEKTPOMATHUTHOE IIOJE, €ro
UCTOYHUK. Pa3nnune mMexay BUXPEBBIM JJIEKTPUYECKUM U AJIEKTPOCTATUYECKUM
MOJSIMUA. DJEKTPOMATrHUTHBIE BOJIHBL: CKOpPOCTb, MOINEPEYHOCTh, JJIMHA BOJIHBI,
NIPUYMHA BO3HUKHOBEHHMs BOJH. [lonmydeHune u perucrpauus 3JI€KTPOMarHUTHBIX
BOJIH. BBICOKOUAaCTOTHBIC JJIEKTPOMATHUTHBIE KOJEOAHWsT ¥  BOJHBI —
HEOOXOJMMBIC CpEACTBa [IJIi OCYIICCTBICHHUS pamuocBs3u. KomebaTenpbHBIN
KOHTYp, MOJY4YEHHUE AJIEKTPOMArHUTHBIX KoneOanui. @opmyna Tomcona. biok-
CXeMa IEepeNarolero U MpUEeMHOr0 YCTPOMCTB ISl OCYLIECTBICHUS PaIUOCBSI3H.
AMIUTMTYTHAsT MOJYJANMS W JETEKTHPOBAHWE BBICOKOYACTOTHBIX KOJICOAHMIA.
Untepdepentuss u  nudpakums cBera. CBeT Kak  YaCTHBIM  ciydai
AIEKTPOMArHUTHBIX BOJH. /J[MamazoH BUAMMOIO M3JIy4YEHUS Ha  LIKAJE
AIIEKTPOMATrHUTHBIX BOJH. YacTHIIbI ANEKTPOMAarHUTHOTO M3Ty4yeHUsS — (POTOHBI
(xBaHThI). SIBneHue aucnepcun. Paznoxenue 6enoro ceera B crektp. [lonyyenue
0esioro cBera MyTeM CJIOKEHHUs CIEeKTpalbHbIX 1[BETOB. [[Bera Ten. Haznauenue u
YCTPOMCTBO crekTporpada W CHekTpockona. THMbl ONTUYECKUX CIIEKTPOB.
CIiiomHOM MW JIMHEMYaThle CHEKTPbI, YCIOBUA HX TNoxydyeHus. CHeKTpsl
ucIyckaHus ¥ noryomienus. CrnexkrpanbHbiii aHanu3. 3akod Kupxroda. ATomber —
WCTOYHUKU W3IydeHHWs] W TorjomeHnus cBeta. OOBACHEHHWE W3Iy4YeHUS U
MOTJIOLICHUS CBETA ATOMAaMH U MIPOUCXOXKAECHUS IMHENYAThIX CIIEKTPOB HA OCHOBE
nocTynaros bopa.

Jlabopamophwvie pabomsi

26. V3ydeHue sBJICHUS AIEKTPOMArHUTHON WHTYKIIUH.

27. HabnrogeHue CIUIONTHOTO W IMHEHYAThIX CIIEKTPOB UCITYCKAHUS.
4. CTpoeHue aToMa 1 aTOMHOT0 siapa (20 4)

CnoxHbI COCTaB PaJlMOAKTUBHOTO W3Ny4Y€HHUs, O-, - U y-yacTuipl. Mojeinb
atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o-yactuul. [lmanerapHas
Mozenb atoma. [IpeBpamenus saep npyu paJruoOaKTUBHOM paclajie Ha MPUMEPE O~
pacnaga panua. OOo3HayeHHE sAep XUMHUYECKHUX JJIEMEHTOB. MaccoBoe H
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3apsA0BOE 4YHUCHA. 3aKOH COXpPaHEHWsl MacCOBOIrO 4YHWCIa W 3apsga M[pu
paavoaKTUBHBIX INpeBpalleHusx. HazHauenue, ycTpolCTBO M NPUHIMIT ACUCTBUS
cuetunka ['eiirepa u kamepsl Bunbcona. BeiOuBaHue o-yacTUIlaMU MPOTOHOB U3
anep aroma aszora. HaOmogenue dotorpaduii 00pa3oBaBIIMXCS B Kamepe
BunbcoHa TpekoB wyacTuWll, y4acTBOBABIIMX B sIEpHOM peakuuu. OTKpBITUE H
CBOMCTBA HEUTpOHA. [IpOTOHHO-HEUTPOHHAS MOJENb sapa. PUBNYECKUN CMBICI
MaccoBOTO U 3apsaoBoro uucena. OcoOeHHOCTH siiepHbIX cuil. M3oTomnbl. DHeprus
CBA3U. BHYTpeHHss 3HEprusi aTOMHBIX s1ep. B3auMOCBs3bp Macchl U SHEPIHUH.
Hedext macc. BpigeneHune wiM MOTJIOUICHHE SHEPTUU B SACPHBIX PEAKIHUSX.
Mogens mpouecca JneneHus sAapa ypaHa. BeigeneHue sHepruu. Y CIIOBHS
IIPOTEKAHMS YIIpaBIsIEMOM LenHou peakuuu. Kputmueckas macca. Hasznauenwme,
YCTPOWUCTBO, NMPUHIUI JEUCTBUS AIEPHOIO PEAKTOpPA HA MEIJICHHBIX HEUTPOHAX.
[IpeoOpa3oBanue sHEepruu sifiep B dIEKTpUUECKyIo sHepruto. [IpemmymiectBa u
Henoctatku ADC mepen OpyrMMM BUIAMU 3JIEKTPOCTaHUMK. buonormyeckoe
nerictBue paavanuu. POU3NMYECKHE BEIWMYMHBL: TOTJIOIICHHAs 103a HW3JIy4YEHUs,
KO3 PUIIMEHT KayecTBa, HSKBUBAJICHTHAs J103a. BiusHHEe pPagMOaKTUBHBIX
U3JIydEHUd Ha JKHMBble opraHu3mbl. llepuon moisypacmaga paaMoaKkTUBHBIX
BEIIECTB. 3aKOH paJuOaKTUBHOro pacmajna. CrnocoObl 3alllUThl OT PaJIMallUU.
VYcnoBus npoTeKaHus U NPUMEPBI TEPMOSIEPHBIX peaklnii. Beiienenue sHeprum u
MIEPCIIEKTUBBI €€ UCIOJb30BaHus. Mctounnku sHeprun ConHua v 3Be31.

Jlabopamophwvie pabomsi

28. 3yuenue nenenus sypa atoma ypana mo ¢Gororpaduu TPEKOB.

29. N3yueHune TpEeKOB 3apsSKEHHBIX YACTHIL [0 TOTOBBIM (oTOrpadusim.

30. M3mepeHne eCTeCTBEHHOTO PaIUallMOHHOTO (POHA JO3UMETPOM.
5. Ctpoenue u 3Bononusi BeesieHHOM 3

CoctaB Comnneunoit cucrembl: CoJiHIIE, BOCEMb OOJBIIUX TUIAHET (IIECTh U3

KOTOPbIX HWMEIOT CIYTHHMKH), TMATh IUIAHET-KapJIMKOB, AacTepOUIbl, KOMETHI,
MeTeopHble Tena. @opmupoBanue COTHEYHON CUCTEMBL. 3€MJIS U IUIAHETHI 3€MHOMU
rpynibl. OOIIHOCTh XapaKTEPUCTUK TUTAHET 3eMHOW rpymnnbl. [[aHeThI-ruraHThl.
CoyTHMKA M KOJIblla IUIAHET-TUraHTOB. Mauble Tena COJIHEYHOM CHUCTEMBI:
acTepouIbl, KOMEThI, MeTeopHbIe Tesna. OOpa3oBaHHe XBOCTOB KOMeET. PamuaHT.
Mereopur. bonua. ComnHile U 3Be31bl: ciaoucTas (30HHAs) CTPYKTypa, MarHUTHOE
none. Hcrounuk osHeprum ConHIA MW 3BE31 — TEIUIO, BBIACISIEMOE MpHU
IPOTEKaHUU B MX HEApax TepMosaaepHbIX peakuuid. Ctaguu 3Bomrounu CoHUA.
[Namaktukn. Meraramaktuka. Tpu  BO3MOXKHBIE MOJENM  HECTALlMOHAPHOU
Bcenennoli, npengnoxennele A. A.  ®puamaHoM. OKCHEPUMEHTAIBHOE
nonTBepxkaeHue Xadouom pacumpenus Beenennoit. 3akon Xab60:ma.

PezepBHoe Bpems (3 4) [Odobuwaruiee nosmopenue Kypca puzuku 7—9
Knaccog|

5. TemaTuveckoe IIAHUPOBaHME.

n/n

Paznesnbl, TeMbI KomudecTBo yacos
[pumepnas | Pabouas mporpaMma 1o Kaaccam.
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nporpaMma | 8 Kiacc 9xnacc 10kace
8-10 xacchl
1 Beenenue 4 7
2 IlepBoHavasbHbIE CBEICHUS 5 8
0 CTPOEHUU BEIIECTBA
3 BsauMoneiicTBue Ten 21 37
4 JlaBiieHrEe TBEPIABIX TE, 23 28
JKUIKOCTEN U Ta30B
5 Pabota u MoutHOCTh. DHEprus 13 22
6 TerioBble ABIEHUA 12 15
7 N3MeHenune arperaTHbIX 11 15
COCTOSIHU BENIECTBA
8 DJIEKTPUYECKUE SBJIICHUS. 27 46
9 DIEKTPOMArHUTHBIE SIBICHUS. 7 8
10 | CBeToOBBIC SIBIICHUS 9 18
11 3aKOHEI B3aUMOJEHCTBUS U 26 35
JIBHKEHUS TEJl
12 | Mexanuueckue KoieOaHusl U BOJHBIL. 10 17
3BYK
13 | DaekTpoMarHUTHOE MOJIe 17 24
14 | CtpoeHue aroma 1 aTOMHOTO siApa 11 20
15 Ctpoenue u 3Botonus BeeneHHoil. 3
16 | Pe3epBHOE Bpems 14 3
102 102 102
Uroro: 210 306

6. MaTepuaJIbHO-TeXHHYECKOe o0ecneyeHue MpPorpamMmsl.

®wusuka.7 knacc. A.B. [epsimkua. M.: lpoda, 2016.
®dwusuka.8 kmacc. A.B. [epsimkuna. M.: [lpoda, 2016.
®dwusnka.9 kmacc. A.B. [epsimkua. M.: lpoda, 2016.
COopHuk 3amay o ¢usuke it 7 — 9 KiaccoB 0011e00pa3oBaTEIbHBIX
yupexnaenuit/ B.W. Jlykamuk, E.B. MBanoBa. — M.: [IpocBemenue, 2012.

5. CoOopnuk 3anay o gusuke 7-9 ki.: k yuebnukam A.B. Ileporimkuna u
1.p,/A.B. [lepbiiku; coct. I'.A.Jlonmosa- M.: U3natenscTBo «Ik3amen» 2016.

b S

DJIEeKTPOHHbBIE pecypchbl HA KOMIAKT-IUCKAX.

1.  BupryanbHble 1a0opaTopHble padbOThI IO pusuke. 7-9 kinace

2. «OTkpbITas pusnka 2.6 4acTh 2

3. IloBTOopeHwe ¥ KOHTpPOJIb 3HaHUM TO (HU3MKE Ha YypOKax U
BHEKJIACCHBIX MEPOIIPUATUH 7-9 KIacchl

4. OnekTpoHHOe mTpuioxkeHue K yueOuky B.B. bemarn, W.A.
JlomauenkoBa, }0.A. [1anebpatieBa

5. OneKTpoHHbIE YPOKH U TecTbl. DHU3uKa B MIKOJE.

6.  DnektpoHHBIE YpOokH U TecThl. Du3uka. Pabota. MontHoCTh. DHEpTUs

7. Ilnanupyemble pe3yabTAThl H3yUYeHUs] y4eOHOr0 mpeaMeTa, Kypca
13



B pe3yabTare usyuyeHus (pu3NKHU B 8 Ki1acce y4eHHK H0JI7KeH

3HATL/TIOHUMAThb:

®  CMBICJ MOHATUM: (U3HYECKOe SBJICHUE, PU3NUECKUN 3aKOH, BEIIECTBO,
B3aHUMOJICHCTBHE, aTOM;

e  cMbICT GUBUYECKUX BEIMYHH: MyTh, CKOPOCTh; Macca, IMNIOTHOCTh, CHJIA;
JaBleHue, padoTa, MOIIHOCTh, KHHETUYECKAS YHEPTUs, MOTCHIIMAIbHAS SHEPTHSI,
KO3 (PUIMEHT MONE3HOTO AEHCTBUSA, BHYTPEHHSS DHEPTHS,

YMeETh:

® ONHWCHIBAaTh W OOBICHATH (UBUYECKHUE SBICHUS: PaBHOMEPHOE
NPSIMOJIMHEMHOE JIBM)KEHHUE, Tiepefady JIaBJICHHUS KUIKOCTAMU U Ta3aMu,
nuddyszuro;

®  HCHOJIb30BaTh (PU3MUECKHE MPUOOPHI U U3MEPUTEIbHbIE UWHCTPYMEHTHI
TUTSI I3MepeHusT GU3NIECKUX BETMYHH: PACCTOSHUS, TPOMEKYTKA BPEMEHU, MACCHI,
CHJIBI, JaBJICHUS,

® MPEACTABIATH PE3yJIbTAThl U3MEPEHUN C TOMOIIBIO Ta0JIHUII, TPAPUKOB U
BBISIBJISITH HA OTOH OCHOBE AMITMPUYECKHUE 3aBUCUMOCTH: IMyTH OT BPEMEHH, CHUJIbI
YOPYTrOCTH OT Y/UIMHEHUS TPYXXUHBI, CUJIBI TPEHUS OT CHJIBI HOPMAaJbHOIO
JIaBJICHHUS,

® BBIpAXKATh pE3yJbTaThl HW3MEPEHUW M pPACYETOB B  CAMHHUIIAX
Mexnynapoanoii cuctemsl (Cu);

® T[PUBOAUTH MPUMEPHl TMPAKTHIECKOTO HCIIONB30BAHUA (HU3HUESCKUX
3HAHUN 0 MEXaHUUYECKUX, TETUIOBBIX U AJICKTPOMArHUTHBIX SIBICHUSIX;

e  pelarh 33Ja4M Ha TPUMEHEHHUE U3YUEHHBIX (PU3UYECKUX 3aKOHOB;

®  OCYIIECTBIIATh CaMOCTOSITEJIbHBIA TMOUCK HH(OpPMAIUU €CTECTBEHHO-
HAyYHOTO COJEPKAHUSI C HCIOJIh30BAHUEM PAa3IUYHBIX HCTOYHUKOB (y4eOHBIX
TEKCTOB, CIPAaBOYHBIX M HAYYHO-TIOMYJISIPHBIX W3AaHUN, KOMIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTepHeTra), ee 00pabOTKy W MpEICTaBIEHHWE B Pa3TMYHBIX
dbopmax (CIOBECHO, C TIOMOIIBIO PUCYHKOB);

®  WCIONBK30BaTh NPHOOPETCHHBIC 3HAHWS W YMEHHS B MPAKTHUYCCKOU
NESITEIbHOCTH M IIOBCEIHEBHOHM JKM3HM i1 oOecrieyeHuss Oe30MacHOCTH B
MIPOIIECCEe UCIIOIB30BaHUs TPAHCIIOPTHBIX CPEJICTB.

B pesyabTare nzyyenusi pusuku B 9 Kiacce y4eHHMK JT0JIKEH

3HAMb/NOHUMANM b

® CMBICI TIOHSATHH: (Qu3nueckoe sABJIeHUE, (PHU3MYECKUN  3aKOH,
B3aMMOJICUCTBHE, dJIEKTPUIECKOE TI0JIe, MATHUTHOE TI0JIE, aTOM;

® CMBICT (U3NYECKUX BEIUYMH: TEMIEpaTypa, KOJUYECTBO TEIUIOTHI,
BJIQXHOCTh BO3AyXa, OJJICKTPHUCCKHH 3apsj, CHiIa JJICKTPUYCCKOTO TOKa,
AJIEKTPUYECKOE  HAMpsDKEHHWE, JJICKTPUYECKOE COINPOTHBIICHHWE, paboTra U
MOIIIHOCTD AJICKTPHYECKOr0 TOKa, POKYCHOE PacCTOSIHUE JTMH3HI;

e CMbBICT (DPM3MYECKUX 3aKOHOB: COXPAHEHHUS DOSHEPIMH B TEIUJIOBBIX

IpolLecCcax, COXPaHEHUs JIJIEKTpUYECKOro 3apsaa, Oma Juisl ydacTKa LeIu,
14




JIxoynsa-JleHna, nOpPSIMONMHENHOIO pPACHPOCTPAHEHUS CBETA, OTPAKEHUA W
IIPEJIOMJICHUS CBETA;

ymentv:

® ONUCHIBaTh M OOBICHATH (PU3NYECKUE SIBICHUSA: TEILIONPOBOIHOCTD,
KOHBEKIWIO, W3JIy4CHHE, HCIAPEHUE, KOHJCHCALMIO, KUIICHUE, IUIABJICHUE,
KPUCTAJUIM3ALMI0, 3JIEKTPU3ALMIO, B3aUMOJEHCTBUE SJIEKTPUUYECKHUX 3apsIiOB,
B3aMMOJIEVCTBUE MAarHUTOB, JE€HCTBHE MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM,
TEIUIOBOE JEHUCTBUE TOKA, OTPAKEHUE, IPEIIOMIICHAE CBETA;

® UCIOJB30BaTh (PU3MUECKHEe MPHOOPHI U M3MEPUTETbHbIE HHCTPYMEHTHI
JUI U3MEPEHUs (PU3NUECKUX BEJIMYMH: TEMIIEPaTyphl, BIAXKHOCTH BO3AYyXa, CHUJIbI
TOKA, HANPSDKEHUSI, COPOTUBIIEHNUS, pa0OTHI U MOIIIHOCTH 3JIEKTPUUECKOI0 TOKa;

® [IPEICTAaBISATh PE3YJbTAThl U3MEPEHUI C IOMOIIBIO Ta0NIUL, TPpapUKOB U
BBIBIITH HAa JTOM OCHOBE OMIIMPUYECKHE 3aBHCHUMOCTH: TEMIEPATYpPbI
OCTBIBAIOIIEH BOJABI OT BPEMEHH, CHJIBI TOKA OT HANPSIKEHUS HA Y4acTKE LEIH,
yria OTPa)XE€HUs OT yIJIa MaJeHus, yria NpeJOMIICHH OT yria HaJeHus;

e BbIpaXaTb pe3yJbTaThl HM3MEPEHUHM M  pacyeToB B  E€AMHMIAX
Mexnynapoanoii cuctemsl (Cn);

® [PUBOJUTH IPUMEPHl NPAKTUUECKOIO HCIOJIB30BAHUA (U3NYECKUX
3HaHUH O TEIUJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUSX;

e pelaTh 3aJayd Ha NPUMEHEHUE (PU3MUECKHX 3aKOHOB: COXPaHEHMs
DHEPrUU B TEIUIOBBIX MPOLECCAX, COXPAHEHUs 3JIEKTpUUYECKOro 3apsaa, Oma mis
yuyactka nenu, Jxoyna-JleHma, nDpsIMOJIMHEMHOTO paclpOCTPaHEHUsI CBETA,
OTPa)KEHUS U MPEIOMIIEHUS CBETA;

® OCYHIECTBIISITh CAMOCTOSITEIbHBI MOMCK HH(POPMAIUU ECTECTBEHHO-
HAy4YHOI'0 COJEpXaHUs C MCIOIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB MH(OpManuu
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-IIOMYJISIPHBIX U3JaHUI, KOMITBIOTEPHBIX
0a3 gaHHbIX, pecypcoB MHTepHETa), ee 00pabOTKy M IPEACTaBICHUE B PA3IMUHBIX
dbopmax (CJIIOBECHO, C TOMOIIBIO PUCYHKOB U MPE3CHTAIINN );

®  1CNOJb30BaTh NPHUOOPETEHHBbIE 3HAHUS W YMEHHUS B IPAKTHUUYECKOU
JESITEIbBHOCTH Y TOBCEIHEBHOM JKM3HM [Isl oOecreueHus: Oe30MacHOCTH B
IIPOLIECCE KUBHEAECATEIBHOCTH.

B pesyabrare nusdydyenus ¢pusznku B 10 kiacce y4eHUK 10JKeH

3HATL/IOHUMATD:

® CMBICI TOHATHM: (U3HMYECKOE SBJIICHUE, (PUIHMYECKUA  3aKOH,
B3aMMOJICHCTBHUE, JICKTPUYECKOE T0JIe, MAarHUTHOE T0JIe, BOJHA, aTOM, aTOMHOE
SIAPO, MOHU3HUPYIOIINE U3TyUYCHUS;

e cMbICH GUBUYECKUX BEIMYMH: MyTh, CKOPOCTh, YCKOPEHHE, Macca, CHIIa,
UMITYJIBC, pab0Ta, MOITHOCTh, KHHETUYECKAsl DHEPTrusi, MOTCHIINATbHAS dYHEPTHs,
K03 PUIMEHT MOJIE3HOTO IEHCTBUS,

e cMmbICT (QU3MUECKUX 3aKOHOB: HpBIOTOHA, BCEMUPHOTO TATOTEHUS,
COXpaHEHUS UMITYJIbCa U MEXaHUYECKOU SHEPTHUH.

YMETh:
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® OmuchiBaThb U OOBICHATH (PU3MUECKHE SBICHHUS: PABHOMEPHOE
OPSIMOJIMHEMHOE JIBM)KEHHE, DPABHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBUKEHUE,
MEXAHUYECKUE KOJIeOaHUs U BOJIHBI, SJIEKTPOMATrHUTHYIO HHIYKIIHIO;

®  UCHOJb30BaTh (PU3MUECKHE NMPUOOPHI U U3MEPUTEIbHBIE UHCTPYMEHTHI
JUIS U3MepeHust GU3NYECKUX BEIMYMH: PACCTOSHUA, IPOMEKYTKA BPEMEHH, CUJTIBL;

®  TIPEICTAaBISATH PE3YJIbTAThl U3MEPEHUHN C TIOMOIIbIO TaOHII, TPAPHUKOB U
BBISIBJISITH HA 3TOW OCHOBE SMIIMPHUUYECKHUE 3aBUCHUMOCTH: IIyTH OT BPEMEHH, CUJIbI
YOPYrOCTH OT YJUIMHEHUs IMPYXKUHBI, CWJIbl TPEHUS OT CHUJIbl HOPMAaJIbHOTO
JaBJIEHUs, NIepuoAa KojeOaHui MasiTHUKA OT JJIMHBl HUTH, NepUoja KojeOaHun
rpy3a Ha Npy>KUHE OT MacChl Ipy3a U JKECTKOCTH MPYKUHBI;

o BbIp@XaTh pPE3yJbTaTbl M3MEPEHUH M pacyeToB B  EAUHMIAX
Mexnynapoanoii cuctemsl (Cu);

® [PUBOJAUTH NPUMEPHl MPAKTUYECKOTO HCIOIB30BAHUSI (HUBHUECKUX
3HAaHUU O MEXaHUYECKUX, SJICKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e  pelaTh 337a4d Ha IPUMEHEHUE U3YUEHHBIX (PU3NYECKUX 3aKOHOB;

®  OCYIIECTBIATh CaMOCTOSITENIBHBIM TMOUCK MH(OpPMAallUM E€CTECTBEHHO-
HAYyYHOTO COJEP)KAHUSA C HCIIOJIB30BAHUEM PA3JIMYHBIX HCTOYHUKOB (Yy4eOHBIX
TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJSAPHBIX H3AaHUI, KOMIBIOTEPHBIX 0a3
JIaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M NPEACTaBICHHE B Pa3TUYHBIX
dopmax (cloBeCcHO, C TMOMOIIBI0 TpadUKOB, MATEeMAaTUYECKUX CHUMBOJIOB,
PUCYHKOB U CTPYKTYPHBIX CXEM);

®  UCHOJb30BaTh MPUOOPETEHHbIE 3HAHUA M YMEHHUS B TMPAKTHUUYECKOU
JEATEIIbBHOCTY M IIOBCEIHEBHOM JKM3HHU: JJs oOecrieueHus: Oe30MacHOCTH B
IPOLIECCE MCIIONb30BaHUS TPAHCIOPTHBIX CPEACTB, PALMOHAIBHOIO NPUMEHEHUs
IPOCTBIX MEXAHU3MOB; OLICHKH 0€30I1aCHOCTU PAIUALMOHHOTO (OHA.

COT'JIACOBAHO COI''TACOBAHO

[Iporokous Nel3acenanus

METOUYECKOTO 00BEAMHEHUS 3amectuTens qupekropa no KP

EMI] I'KOY mkosbi-unrepaara No2 r.

Apmasupa "

ot 30.08.2018 . e
v 30.08.2018 r.

7’7 T.A.Ilyruna
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