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YpoBens 00pa3oBanus (KJ1acc) OCHOBHOe o01ee oopasoBanue (7-9 kiace)

KomnuectBo yacoB 68 4acoB B 1o — /-8 KJIaCChI
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Yautens MAOY COUI Ne 38, pazpaboraBminii pabouyro mporpammy, lomaxmHa
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[Tporpamma pazpadorana B coorBerctBuu ¢ DI'OC OO0 ¢ yuéToM OCHOBHOM
00pa3oBareIpbHON IIPorpaMMbl OCHOBHOTO 00111ero oopaszosanuas MAQY COIII Ne 38

¢ y4€TOM IpPUMEPHOW OCHOBHOW 00pa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs 110 (DM3HKE, IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa30BaHUs 110 (DU3HKE /-
9 kmaccel A.B. Ilepeimikuna , H.B. @unonosuu, E.M. I'ytauk (Pusuka. 7-9 knacchl -
pabouue nporpammsl / coct. E.H. Tuxonosa - 5 -e uzj., nepepad. - M.: JIpoda, 2015)




|. Illianupyemble pe3yJIbTaThl 0CBOCHUS Y4eOHOI 0 MpeaMeTa

JIM4HOCTHBIE pe3yNbTaThI:
IlaTproTnyeckoe BOCIUTaHUE:
—TIPOSABICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(u3nUecKol HayKu;
—II€HHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUNCKHUX YUEHBIX (PU3UKOB
['paxxgaHckoe ¥ JyXOBHO-HPaBCTBEHHOE BOCITUTAHUE:
—TOTOBHOCTh K AKTHBHOMY Y4acTHIO B OOCYXJIEHHUHU OOILIECTBEHHO- 3HAYMMBIX U
ATUYECKUX TMpOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM HPUMEHEHUEM JTOCTUKEHHM
buzuky;
—OCO3HaHUE BAKHOCTH MOPAJIbHO -3TUYECKUX MPUHIIMUIIOB B IE€ATEIBHOCTH YYEHOTO
DCTETUYECKOE BOCITUTAHUE:
—BOCHPUATHE OSCTETHUYECKUX KauecTB (U3UYECKOM HayKu: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH
LleHHOCTH HAYYHOTO O3HAHHUS:
—OCO3HaHHE IEHHOCTH (U3NYECKOW HAayKH KaK MOIIHOIO MHCTPYMEHTAa MO3HaHUs
MUpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaXKHEHUILIEH COCTaBIISIIOIIEH KYIbTYpBbI;
—pa3BUTUE HAy4yHOH JI0003HATEIBHOCTH, HHTEpPECa K  MCCIEN0BaTEIbCKON
NeSATENbHOCTH
dopmupoBaHUE KYIbTYPhI 370POBbSI U SMOLIMOHAIBHOTO OJIaromnoaydusi:
—OCO3HaHUE IIEHHOCTH  Oe3omacHoro ofpa3a JKM3HHU B  COBPEMEHHOM
TE€XHOJIOTMYECKOM MHPE, BAXKHOCTH IpaBuJl 0€30MMaCHOr0 MOBEACHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 00OPYAOBAHUEM B JOMAIITHUX YCIOBUSX;
—c(hOpMUPOBAHHOCTh HaBbIKa pedJIeKCHH, NMPU3HAHWE CBOETO IpaBa Ha OLIMOKY U
TaKOr'o )€ IpaBa y Ipyroro 4einoBeka
TpynoBoe BociuTaHHE:
—AaKTUMBHOE y4YacTHE€ B PEIICHMHM MPAKTUYECKUX 3ajad (B pamMKax CEeMbH, IIKOJIbI,
ropoja, Kpast) TeXHOJIOTHYECKON U COLMaIbHON HAIlPaBIEHHOCTH, TPEOYIOIIHUX B TOM
yucie U GU3NYeCKUX 3HAHUM;
—MUHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPOGECCuid, CBSI3aHHBIX ¢ (PU3UKOH
DKOJIOTNYECKOE BOCITUTAHUE:!
—OpHUEHTAIUs Ha IPUMEHEHUE (PU3NYECKUX 3HAHWM JUIs pellieHus 3a1ad B 00J1acTu
OKpY)Karolllell Cpefbl, IUIAHUPOBAaHUS IOCTYNKOB M OLIEHKH HUX BO3MOYKHBIX
MOCJIEAICTBUN JUISl OKPY/KAIOIIEH Cpeabl;
—OCO3HaHUE TT100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX IPO0JIEM U IyTel UX pelIeHHs
Apanranys o0y4darouierocss K M3MEHSIOIUMCS YCIIOBUSIM COLMATIbHON U MPUPOAHOMN
Cpeabl:
—TIOTPEOHOCTh BO B3aUMOJICHCTBUU MPU BBIIOJHEHUH HCCIEIOBAaHUN M MPOEKTOB
(u3HUECKOl HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;
—TIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO ACSTEIBHOCTE;
—TM0TPeOHOCTh B (POPMHUPOBAHUYU HOBBIX 3HAHUI, B TOM YHuCie (POPMYIHPOBATH UJIEH,
HOHATHSA, TUIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSX;

—o0co3HaHue JAeOUIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B 00JIaCTH

busuKy;

—IUJTAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;



—CTpEeMJICHUC aHAJIM3UPOBATh M BBIABIATH B3aUMOCBSI3H IIPHPOIBI, 00IIECTBAa U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJb30BaHNEM (PU3NUECKUX 3HAHWM;

—OIICHKA CBOUX JICHCTBUH ¢ yUETOM BIMSHHS Ha OKPY’KAFOITYIO CPEY, BOZMOMKHBIX
TJI00QIBHBIX MOCHEICTBUI

MeranpeagMeTHbIE pe3yIbTaTHI:

OBJIQ/ICHUE HABbIKAMU CAMOCTOSATENIBHOTO MPUOOPETEHUsI HOBBIX 3HAHUM,
OpraHu3aluy y4eOHOH J1eATeNbHOCTH, ITOCTAaHOBKM IIeNiel, IJIaHUpOBaHMUS,
CAMOKOHTPOJII W OICHKH pEe3YyJbTaTOB CBOCH JEATEIbHOCTH, YMEHUSIMHU
IPEIBUICTh BOSMOXKHBIE PE3yJIbTaThl;

MOHUMAaHHUE PA3IUYNN MEXKIy HCXOAHBIMU (aKTaMd M THUIOTE3aMH ISl UX
OOBSICHEHUSI, TEOPETUUECKUMHU MOJICISIMU M pEabHBIMU OOBEKTaMH, OBJIAJICHHE
YHUBEPCAJIbHBIMU Y4EOHBIMH JACUCTBUAMH Ha MPUMEpax TUIIOTE3 ISl OOBSICHEHUS
U3BECTHBIX (PaKTOB U HKCIIEPUMEHTAILHOM MTPOBEPKU BbIIBUTAEMBbIX THIIOTES;
dopMupoBaHUE YMEHUH BOCIpPUHUMATH, TIepepadaTbiBaTh W MPEIbSBISATH
UH(GOPMAIUIO B CIIOBECHOM, 00pa3HOii, CHMBOJIMYECKON (PopMax, aHAIM3UPOBATh U
nepepadarbIBaTh MOJYYCHHYIO WH(GOPMAIMIO B COOTBETCTBUH C IOCTABICHHBIMU
3a7layaM¥, BBIIEIATH OCHOBHOE COJIEp)KaHUE MPOYUTAHHOT'O TEKCTa, HAXOIUTh B
HEM OTBETHI Ha MTOCTABJICHHBIE BOMIPOCHI M U3JIaraTh €ro;

pa3sBUTHE MOHOJIOTMYECKOM M JMaJOrMYecKOdl peuyd, YMEHUs BbIpaXkaTb CBOU
MBICITH U CIIOCOOHOCTH BBICTYIINBATh COOECEIHNKA, TOHUMATh €r0 TOUKY 3PEHHUS,
IpU3HABATh NPABO JIPYrOro 4eJ0BeKa Ha THOE MHEHHUE;

dbopmupoBanue ymeHWil paboTaTh B TPYNNE C BBINOJIHCHHEM PAa3TUYHBIX
COLMANIbHBIX peJied, MPEeACTaBIATh U OTCTaMBaTh CBOM B3IJIAAbl U YOEKIEHUS,
BECTH JUCKYCCHIO.

[IpenmeTHbIE pe3yabTaThl: 7 Kiacc
Bgenenue
BrinyckHUK HayduuTcs:

MOHUMATh (PU3HYECKHE TEPMUHBI: TEJIO, BEIIECTBO, MATEPHS;

OpOBOAUTH HaOMIOACHHUS (PU3MUECKUX SIBICHUN; U3MEPATh (PU3UUECKHE
BEJIMUMHBI: PacCCTOSTHUE, IPOMEKYTOK BPEMEHHU, TEMIIEPATYPy; ONPEENIATh LEHY
JIEJIEHUS IKAJIbI IPpUOOpa ¢ y4eTOM MOTPEIIHOCTH U3MEPEHUS;

NOHUMATh POJIM YYEHBIX HAlIEl CTpPaHbl B PA3BUTUU COBPEMEHHOM (PU3UKU U
BIIMSIHAY HA TEXHUYECKUM U COLMAIIBHBIN ITPOrpecc.

BLIHYCKHI/IK IMOJIYYUT BO3MOKXHOCTb HAYYUTHCA:

UCIOJIb30BaTh 3HAHUS O (U3MYECKUX SIBICHUAX B TMOBCEIHEBHOM KHU3HU IUIA
obOecriedeHus 0€30MaCHOCTH NpH OOpallleHUH C NpUOOpaMH U TEXHUYECKUMU
yCTpOMCTBaMU, JIJIsl COXPAHEHUS 370POBbs U COOJIOACHHSI HOPM HKOJIOTUYECKOTO
TOBEJICHUA B OKPYXKAIOIIEH CPEJIE;

IPUBOAUTH MPUMEPHI MPAKTUYECKOIO HCIOIb30BaHUS (PU3NUYECKUX 3HAHUU O
bu3nYECKuX ABICHUSIX;

pa3nuyaTh rPaHUIbl MPUMEHUMOCTH (PH3NIECKIX 3aKOHOB;

npuéMaM IMoHcKa M (OPMYIMPOBKU JOKA3aTEIbCTB BBIABUHYTBIX THUIIOTE3 U
TEOPETHUYECKUX BHIBOJOB Ha OCHOBE IMITMPUIECKH YCTAHOBICHHBIX (PAKTOB,



OLICHUBATh PCAJIbHOCTD ITOJYYCHHOI'O 3HAUYCHHA (1)I/IBI/I‘I€CKOI\/II BCINYUHBI.

[lepBoHauanbHbBIE CBEICHUS O CTPOCHHUH BELIECTBA
BrIlTyCKHUK Hay4qUTCS:

OOBACHATH (pU3HUECKUE SABICHUSA: MUDPy3us, OoNbIIas CKUMAEMOCTh T'a30B,
Majasi CKHMaeMOCTb KUJIKOCTEH M TBEP/IBIX TEI;

BJIJICTh AKCIICPUMEHTAILHBIMA METOJIaMH HCCIICIOBAHUS TPH ONPEICTICHUH
pa3MepoB MaJbIX TEJT;

MMOHUMATh MPUYHUHBI OPOYHOBCKOT'O JIBMYKCHH S, CMAaYWBaHUs M HECMAYMBaHUSI TEJ;
pa3uyuus B MOJICKYISIPHOM CTPOCHHMH TBEPJIBIX TEN, )KUIKOCTEH U Ta30B;
nosib3oBatbcst CU 1 TIepeBOUTh €IUHUIIBI H3MEPEHHUS (PU3HYCCKUX BEIWYMH B
KpaTHBIC U JIOJIbHBIC €IUHUIIBI;

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTHCA:

UCIIOJIb30BaTh 3HAHUS O CTPOCHHMM BEILECTBA B IOBCEIHEBHOM >KU3HU MJIs
obecrieueHus: 0€30MACHOCTH MpU OOpalleHuu ¢ mpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMU, JJIsi COXPAHEHUS 3/I0POBbSI U COOMIOACHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUA B OKPYXKAIOLIEH CPEJIE;

pa3nuyarh TPaHUIIBl MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, TOHUMAaTh BCEOOIIHIA
XxapakTep GyHIaMEHTATbHBIX (PU3UYECKUX 3aKOHOB,;

npuémMaMm TMOMCKa U (POPMYIUPOBKU JOKA3aTEIbCTB BBIJBUHYTHIX THUIIOTE3 U
TEOPETHUYECKUX BBIBOJOB Ha OCHOBE SMITMPUIECKH YCTAHOBICHHBIX (DAKTOB,

BzaumonerictBusa Ten
BrinyckHuk Hayuurcs:

OOBSCHATh (PU3MUECKHE SIBJICHUS: MEXaHMYECKOEe [IBUKEHUE, PAaBHOMEPHOE U
HEPABHOMEPHOE JIB)KEHHE, MHEPLUS, BCEMUPHOE TITOTEHUE;

U3MEPATHh CKOPOCThb, MACCY, CUILY, BEC, CHIIy TPEHHUS CKOJIbKEHHUSI, CHITy TPEHUS
KaueHUs, 00beM, INIOTHOCTH TENA, PAaBHOACUCTBYIONIIYIO IBYX CHJI, JE€HCTBYIOIIUX
Ha TEJIO U HAIIPABJIEHHBIX B OHY U B IPOTHBOIIOJIOKHBIE CTOPOHBIL;

BJQJIETh  JKCIEPUMEHTAIbHBIMU  METOJIaMH  HCCJIEIOBAHMS  3aBUCUMOCTH:
MPOMJEHHOr0 MYTH OT BPEMEHH, YIJIMHEHUS MPYKHUHBI OT NPHIIOKEHHON CHIIBI,
CWIBl TSDKECTH Teja OT €r0 MAacChl, CUJbl TPEHUS CKOJIBKEHHs OT IUIOIIAIH
CONIPUKOCHOBEHUS TEJI W CUJbL, MNPWKHAMAIOIMIEW TENO K IOBEPXHOCTH
(HOpPMaNILHOTO JTaBJICHMUS );

MOHUMATh CMBICT OCHOBHBIX (PU3MYECKHUX 3aKOHOB: 3aKOH BCEMUPHOT'O TSTOTEHHUS,
3aKkoH I 'yka;

BBINIOJIHATH PAacyeTbl MPU HAXOXKIAEHUU: CKOPOCTH (CpeaHEdl CKOpPOCTH), MYTH,
BPEMEHHU, CWIIbI TSXKECTH, Beca Teja, IJIOTHOCTU Tejla, 00beMa, MaccChl, CHUJIbI
YIIPYTOCTH, PABHOJEHCTBYIOIIEH IBYX CHJI, HAIIPABJICHHBIX 110 OJTHON IIPSIMOW;
HAXOJUTh CBSA3b MEXKIY (PU3MYECKUMU BEIMUYMHAMU: CUIJION TSDKECTH U Maccor
TeNa, CKOPOCTH CO BPEMEHEM U IyTEeM, IUNIOTHOCTH T€Ja C €ro Maccoi U 00BEMOM,
CHUJIOHN TSHKECTH U BECOM TEJa;

NEePEeBOANTH (PU3NUECKUE BEIMUMHBI U3 HecucTeMHbIX B CU 1 Ha060poT;
IIPOBOAUTh W3MEPEHHs C IOMOLIBIO JTHHAMOMETpA, BECOB, BCTPEHAOLIUXCS B
MOBCEIHEBHOM JKMW3HU, M CIOCOOOB oOecrneueHruss O€30MacCHOCTH TMpU  MX
UCIOJIb30BaHUH;



BI)IHYCKHI/IK IMOJTYYUT BO3MOKHOCTb HAYYUTHCA:

UCIIOJIb30BaTh 3HAaHHUS O B3aUMOJACUCTBUM TEJI B IIOBCEJHEBHOW JKWU3HMU IS
obecrieueHus: 0€30MACHOCTH NpU OOpallleHuu ¢ npubopaMu U TEXHUYECKUMHU
YCTPOMCTBAaMU, JIsi COXPAHEHUS 3/I0POBbsI U COOJIIOACHUS HOPM DKOJIOTMYECKOTO
IIOBEJICHUS B OKPYKAIOLIEN Cpere;

NPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HUCHOJb30BaHUS (PU3MUECKUX 3HAHUU O
MEXaHUYECKUX SIBICHUSIX U (PU3NYECKUX 3aKOHAX;

pa3nuyarh IPaHUIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIINI
xapaktep (yHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH HCIIOJIBb30BAHUS
YaCTHBIX 3aKOHOB;

npuémMaM TOMCKa U (POPMYJIHMPOBKU JIOKA3ATENIbCTB BBIIBUHYTHIX TUIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMIIMPUYECKU YCTAHOBJICHHBIX (DAKTOB;
HAXOJUTh AJEKBATHYIO MPEIOKEHHON 3a/1aue (PU3NYECKYI0 MOJIENb, pa3peniaTh
npo0JieMy Ha OCHOBE HMEIOIIMXCS 3HAHUW MO MEXaHUKE C HCIOJIb30BAaHUEM
MAaTeMaTUYECKOr0 almapara, OLEHHBATh PEAIBHOCTH ITOJYYEHHOIO 3HAYEHUS
(bu3HYECKON BEIMYUHBI.

JlaBiieHME TBEPABIX TEII, KUJIKOCTEN U Ta30B
BrinyckHUK HayuuTcs:

OOBSACHATH (PU3NUYECKUE SBJICHUS: aTMOC(EepHOE NaBICHNE, TaBICHNUE KUIKOCTEH,
ra3oB M TBEPABIX TEJ, IJIABAHUE TEJ, BO3AYXOIJIABaHUE, PACIOJIOKEHUE YPOBHS
KHUJIKOCTH B COOOIIAIOIIMXCSA COCYAaX, CYIIECTBOBAHHME BO3MYIIHOM OOOJOUKH
3eMITt0; CIOCOOBI YMEHBIIICHUS U YBEJIMUCHHUS JJABIICHUS;

U3MEPATH: aTMOoc(epHOe TaBcHNE, JaBISHNUE KUIKOCTH Ha JHO M CTEHKU COCY/Ia,
cuity Apxumena;

BJIAJICTh JKCIIEPUMEHTAIIBHBIMA METOJIAMU HCCJIEAOBAHUS 3aBUCHUMOCTHU: CHJIbI
Apxumena or o0ObemMa BBITECHEHHOW TEJIOM BOJbI, YCJIOBHIl IJIaBaHUSI Teja B
JKUJIKOCTU OT JICMCTBUS CUJIBI TSOKECTH M CHIIBI ApXUMeENa;

MPUMEHATh Ha MpakTuKe: 3aKoH [lackais, 3akoH ApxumMena;

MMOHUMATh TIPUHIUIIBI ACHCTBUSI OapoMeTpa-aHepouaa, MaHOMETPa, MTOPIIHEBOTO
KUJKOCTHOTO HACOCa, THAPABIMYECKOTO TIpecca W CrmocoboB obecredeHus
0€30MacHOCTH MPHU UX WCIIOIb30BAHUY;

BBITIOJIHATD PACUETHI JJI1 HAXOXKIACHHUS: JABIICHUS, JABJICHUS )KUIKOCTU HA JTHO U
CTEHKH COCYyZa, CUJIbI ApxuMena B COOTBETCTBHM C ITOCTAaBJICHHOW 3ajayeid Ha
OCHOBAHHUHU HMCIOJIb30BaHUS 3aKOHOB (DPH3HKU,

BBIHYCKHI/IK IMOJIYYUT BO3BMOKHOCTb HAYUUTBHCA:

UCIOJIb30BaTh 3HAHMS O JABJICHUU B NOBCEIHEBHOM JKM3HU JJIsi 0OECIICUEHMUS
0€30MaCHOCTU MpHU OOpAILllEHUH € MPUOOpaMU M TEXHUYECKHMMH YCTPOMCTBAMH,
JUISL COXPAHEHUsl 37J0pOBbsl U COOJIOACHUSI HOPM SKOJIOTMYECKOTO MOBEICHUS B
OKpYKalolller Cpeie;

IPUBOAUTH MPUMEPHI MPAKTUYECKOIO HCIOIb30BaHUS (PU3NUYECKUX 3HAHUU O
JTaBJICHUY;

pa3nyaTh rpaHULlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOLINH
xapakTep (yHIaMEHTalIbHBIX (U3MUECKUX 3aKOHOB W  OTPAaHUYEHHOCTh
UCIOJIb30BaHMS YaCTHBIX 3aKOHOB,



npuéMaM TMOHCKa M (POPMYIHPOBKU OKA3aTENbCTB BBIABUHYTHIX THIOTE3 U
TEOPETUYECKUX BBIBOJOB Ha OCHOBE 3MIIMPUYECKH YCTAHOBJIEHHBIX (PAKTOB;
HaXOIWUTh aJEKBAaTHYIO MPEIJIOKEHHON 3aaade (PU3MUECKYI0 MOJIENb, pa3pelaTh
npobjieMy Ha OCHOBE MMEIOIIMXCS 3HAHUW O TEIUIOBBIX SBJICHUSX C
WCIIOIB30BAHUEM MATEMATHYECKOTO ammapara MW OLEHUBATh PEaJbHOCTH
MOJIYYEHHOI'0 3Ha4eHUS (PU3HUYECKOU BETMUUHBI.

Pabota u MmoutHOCTh. DHEPrUs
BBITyCKHUK Hay4IUTCS:

OOBSICHATH (PU3UUYECKHUE SIBICHUS: PaBHOBECHE TEJ, MPEBpaIleHNe OAHOrO BUAA
MEXaHUYECKOU SHEPIUU B APYIrou;

U3MEPATh: MEXaHUYECKYIO0 paboTy, MOIIIHOCTb, MJIEYO CUJIbl, MOMEHT cuibl, KII/I,
MOTEHIMAIbHYIO U KHHETUYECKYIO SHEPTUIO;

BJIAJIETh DKCIEPUMEHTAIbHBIMU METOJAaMHU HCCIEIOBAHUS IPU ONPEACICHUN
COOTHOLLUEHHUSI CHJI U IIJIeY, JJI1 pABHOBECHS pblUara;

NOHUMATh NPUHIIMI JEHCTBUS phluara, 0J10Ka, HAaKJIOHHOU IJIOCKOCTH U CIIOCOOOB
obecrniedeHus1 0€30MaCHOCTH MPU UX UCTIONb30BAHUU;

BBIIOJIHATh PacueThl sl HaXOXKJIEHUSA: MEXaHW4YeCKOW padOThl, MOIIHOCTH,
YCIIOBUS PAaBHOBECHSI CHJI HAa pblyare, MOMEHTA CHJbI, KIIJi, KHHETUYECKON M
NOTEHUUAIbHON YHEPTHH;

BBIHYCKHI/IK IMOJIYYUT BO3BMOKHOCTb HAYUUTBHCA:

HCIIOIh30BaTh 3HAHUSA O pPabOTe W MOITHOCTH B IOBCEIHEBHOW >KM3HU IS
obOecrieueHus1 0€30MACHOCTH TPU OOpAIICHUH ¢ MpuOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMU, JJIsl COXPAHEHHUS 370POBbsI U COOJIIOCHUS HOPM IKOJIOTMYECKOT0
TOBEJCHUS B OKPYKAIOIIEH CPELE;

MPUBOAUTH MPUMEPHI TPAKTUUECKOTO UCIOIB30BaHUS (PU3UUYECKUX 3HAHUM O
paboTe ¥ MOIIHOCTH; UCTIOJIb30BaHUS BO30OHOBISIEMBIX HICTOUHUKOB YHEPIHH;
[IpeameTHbIe pe3ynbTaThl: 8 Kiacc

TerutoBble ABJICHUSA
BrinmyckHUK HayduTCs:

OOBSCHATh (PU3NUYCCKUE SBJICHUS: KOHBEKIIHS, W3IydeHHE, TEIIONPOBOIHOCTD,
W3MEHEHHE BHYTPCHHEW SHEPIrUU Teja B pe3yibTaTe TEIUIoNepeIadd WM padoThI
BHEIIHUX CHWJI, MCTIapeHUe (KOHCHCAIS ) U TUIaBJIeHHE (OTBEp/ICBaHKE) BEIICCTRA,
OXJTXKICHHE KUIKOCTH TIPH UCTIAPEHUH, KATICHUE, BBITIQJICHUE POCHI;

U3MEPATh. TEMIEpPaTypy, KOJUYECTBO TEIUIOTHI, YACIbHYIO TEIJIOEMKOCTh
BEIIIECTBA, YJIEIbHYIO TEIUIOTY TUIABJICHUS BEIIECTBA, BIAKHOCTh BO3/IyXa;

BJIAJICTh  DKCIEPUMCHTAIBHBIMH  METOJIaMH  HCCIICOBAHUS:  3aBUCHMOCTH
OTHOCHUTEIILHOHN BIIAXKHOCTH BO3/IyXa OT JIABJICHUS BOJSTHOTO Tapa, COACPIKAIIeroCs
B BO3/lyXe NPU JTaHHOW TEMIIepaType; NaBJICHHs HACHIIICHHOTO BOJSHOTO Iapa;
OIpeIeNICHUS YACITbHON TEIJIOEMKOCTH BEIIECTBA,;

MOHUMATh TPUHIMITBI JCUCTBUS KOHJEHCAIIMOHHOTO M BOJOCHOTO TUTPOMETPOB,
IICUXPOMETpa, JBUTATE/IS BHYTPEHHETO CrOpaHus, MapoBOM TYPOHMHBI U CIIOCOOOB
oOecrieyeHus1 6€30MaCHOCTH MPU UX UCTIONh30BAHUY;

MIOHMMATh CMBIC/Ia 3aKOHA COXPAHCHHS U MTPEBPAIIICHUS SHEPTUU B MEXaHWICCKUX U
TEIUTIOBBIX MPOIeccax M yMEHUE IPUMEHSTh €ro Ha MPaKTHKE;



BBINIOJIHATh PAcyeThl I HAXOXKICHUS: YACJIbHOM TEIUIOEMKOCTH, KOJIMYECTBa
TEIUIOTHl, HEOOXOAMMOIO Ul HarpeBaHus Tela WIM BBIACISIEMOrO0 MM IpHU
OXJIAKJICHUH, YACJIBHONW TEIUIOTHI CrOpPaHHsl TOIUIMBA, YAEIbHOW TEIUIOTHI
IUTaBJICHUS, BIJIAXXHOCTU BO3AYyXa, YAEIbHOM TENJIOTHl IAapooOpa3oBaHUs U
koHaeHcanuu, K11/ TenoBoro aeurarens;

BBIHYCKHI/IK IMOJIYIHUT BO3MOKHOCTb HAYYUTHCA:

UCIIOJIb30BaTh 3HAHMS O TEIUIOBBIX SBJIEHUAX B IOBCEIHEBHOM KWU3HHU JUIA
oOecrieyeHus 0€30MacHOCTH MpU OOpalieHuu ¢ NpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMU, JJIsi COXPAHEHUs 30POBbSl M COOJIOJEHUS HOPM HKOJIOIMYECKOTO
MOBEJICHUSI B OKpYXaloWEed cpene; MNPUBOAUTH IPUMEPHI  IKOJOTMYECKHUX
NoCNeACTBUNA paboThl aBUrateneil BHyTpeHHero cropanus (IBC), TemnoBbix u
TUJIPODJIEKTPOCTAHIINM;

IPUBOAUTH MPHUMEPHl MPAKTUYECKOIO MCIIONb30BaHUS (PU3MUECKUX 3HAHUM O
TEIUIOBBIX SIBJICHUSIX;

pa3inyaTh IpaHUIbl TPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB, IOHUMAaTh BCEOOLIMIl
xapakTep GyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHEHHsS YHEPTHH B
TEIUIOBBIX MPOIECCaX) U OTPAaHUYEHHOCTD MCII0JIb30BAHUS YACTHBIX 3aKOHOB;
npuéMaM TMoucka U (HOPMYJIMPOBKH JI0KA3aTEJIbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BBIBOJOB Ha OCHOBE YMIIMPUUYECKU YCTAHOBJICHHBIX (PaKTOB;
HaXOJUTh AJEKBATHYIO MPEJIOKEHHOW 3amade (PU3NYECKYI0 MOAEIb, pa3peliarhb
npobjieMy Ha OCHOBE MMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBICHUSX C
UCIIOJIb30BAaHUEM  MATEMAaTHYECKOro anmapara M OLEHHMBaTh  PEAJbHOCTH
MOJTy4YEHHOTO 3HaUEHUs (PU3UUYECKON BETUUHHBI.

DJIEKTPUUYECKHUE SIBJIICHUS
BrinmyckHUK HayuuTCS:

OOBACHATh (PUBMYECKUE SIBIICHUS: DJIEKTpU3allUsl TEJl, HarpeBaHUE IMPOBOJIHUKOB
AJIEKTPUYECKUM TOKOM, JJIEKTPUUECKUAM TOK B METaJlIaX, JIEKTPUUECKUE SIBJICHUS C
MO3ULIMY CTPOCHUS aTOMa, IEUCTBUS JIEKTPUUECKOr0 TOKA;

U3MEPATH:  CUJIy  DJIEKTPUYECKOrO  TOKa,  JJIEKTPUUYECKOE  HANPSKEHHUE,
AIIEKTPUYECKUH 3apsifl, FJIEKTPUUYECKOE CONPOTUBIICHHUE;

BJIAJICTh SKCIEPUMEHTAIBHBIMU METOJaMH MCCIIEA0BAHUS 3aBUCUMOCTH: CUJIBI TOKA
HAa YYaCTKE LENH OT DJIEKTPUYECKOrO  HANPSKEHUs, JJIEKTPUUECKOTO
CONPOTHUBIICHUS] MPOBOJHUKA OT €r0 JJIMHBI, TJIOMIAJN MONEPEYHOIO0 CEYEHUS U
Marepuana;

MMOHUMATh CMBICI OCHOBHBIX (DM3WYECKUX 3aKOHOB W YMEHHE IPUMEHSITh WX Ha
MPaKTUKE: 3aKOH COXPaHEHHUs 3JIEKTPUUECKOro 3apsiia, 3akoH Oma ajig ydacTka
uenu, 3akoH J>koyns—JIenna;

MMOHUMAaTh MPUHIHUNBI JIEUCTBHUS 3JEKTPOCKOMNA, JIEKTPOMETPA, TaJbBAaHUUECKOTO
dJeMEHTa, aKKyMyisaTopa, (¢oHapuKka, peocTaTa, KOHJACHCATOpa, JIaMIIbI
HaKaJIMBaHUS U CIIOCOOOB o0ecrieueHus: 0€30MacCHOCTH P UX UCIIOJIb30BaHUU;
BBITNIOJIHATH PACUEThI JJI1 HAXOXKJICHUSA: CHJIbI TOKA, HANPSYKEHUS, COITPOTUBIICHUS
MpY TApaLIEIbHOM U MOCJIEIOBATEIbHOM COCAMHEHUU MPOBOIHUKOB, YAEIBHOTO
COMPOTHUBIICHUS TIPOBOJIHMKA, PAOOTHI M MOIIMHOCTH JJCKTPUYECKOrO0 TOKa,
KOJIMYECTBA TEIJIOTHI, BHIACIIEMOr0 MPOBOJHUKOM C TOKOM, €EMKOCTH



KOHICHCATOpAa, pa6OTBI AJICKTPHUYICCKOI'O I10JIA KOHICHCATOPA, OHCPIrun
KOHACHCATOpA,

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

UCIIOJIb30BaTh 3HAHUS 00 AIEKTPUUYECKUX SIBIICHUSX B MOBCEIHEBHOMN JKM3HU IS
oOecrieueHUs 0€30MACHOCTH TpH OOpalleHUH C TPUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMU, JJISI COXPAHEHHUS 3JI0POBbS M COOJIFOACHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUA B OKPYXKAIOIIEH CPEJIE;

MPUBOAUTH TPUMEPHI MPAKTUYECKOTO MCIOJb30BaHUS (U3UYECKUX 3HAHUM O
AJIEKTPUYECKUX SIBJICHUSX;

pasznuyaTh TPAHUIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, MIOHMMATh BCEOOIIUI
XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsija)
U OrPAaHUYEHHOCTh HCMOJB30BAaHUS YAaCTHBIX 3aKOHOB (3akoH Oma i y4yacTka
nernu, 3akoH J[xoyns—IJIenna u ap.);

npuéMaM TOCTpOeHUs (PU3MUECKUX MojeNie, moucka u (HOPMYIUPOBKHU
JIOKA3aTeJIbCTB BBIJIBUHYTHIX THUIIOTE3 M TEOPETUYECKUX BBIBOJIOB HAa OCHOBE
AMIIUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

HaxOJIUTh aJCKBATHYIO TMPEAJIOKEHHON 3ajade (PU3UYECKYI0 MOJIEIb, pa3peliarh
mpoOieMy Ha OCHOBE WMEIOIIMXCS 3HAHWN 00 JJICKTPOMArHUTHBIX SIBJICHHSIX C
HCTOJIb30BAHUEM  MAaTEMAaTHYECKOro ammapara U OLEHUBaTh  PEaJbHOCTD
MOJIYYEHHOT O 3HaYeHUs (PU3HUUYECKON BETUUUHBI.

3J’IGKTpOM3FHHTHBI€ SABJICHHUA

OOBACHATh  (UBMYECKHE SIBJIICHUS: HAMarHMYEHHOCTh JKeje3a U CTajw,
B3aMMOJICMICTBUE MArHUTOB, B3aMMOJCUCTBUE MPOBOJAHMUKA C TOKOM M MarHUTHOMH
CTPEJIKH, ICMCTBUE MAarHUTHOTO IOJI1 HAa MPOBOJAHUK C TOKOM;

BJIAJIETh  AKCHOEPUMEHTAIBHBIMA  METOJIAMUA  MCCJIEIOBAHUS  3aBUCUMOCTH
MarHUTHOTO JICMCTBUS KaTYIIKU OT CUJIbI TOKA B 1ICIIH;

BBIHYCKHI/IK IMOJIYUYUT BO3SMOKXHOCTb HAYUUTHCA:

UCIOJIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B MOBCEAHEBHOHM >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpuOopaMu M TEXHUYECKUMHU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 3/I0POBbSI U COOIOJCHHS HOPM SKOJIOTUYECKOTO
MOBEJICHUA B OKPYXKAIOLIEH CPEJIE;

OPUBOAUTH MPHUMEPHl MPAKTHUECKOIO HCIONb30BaHUS (DU3MUECKUX 3HAHUM O
AJIEKTPOMArHUTHBIX SBJICHUSX;

pa3nuyaTh TPaHUIbl TPUMEHUMOCTH (DPU3MUECKHX 3aKOHOB, MOHUMAaTh BCEOOIIUI
XapakTep GyHIaMEHTAIBbHBIX 3aKOHOB (3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3aps/1a)
¥ OTPaHUYCHHOCTh UCTOIb30BAHUS YACTHBIX 3aKOHOB;

npuéMaM TOCTPOCHHMsS (PU3MUECKHX MoOjeliel, Moucka u  (HOpMYIUPOBKHU
J0Ka3aTeNbCTB BBIABUHYTHIX THUIIOTE3 U TEOPETUYECKUX BHIBOJOB HA OCHOBE
IMIUPUYECKN YCTAHOBIEHHBIX (PaKTOB,

HAXOJWUTh AJCKBATHYIO MPEMJIOKEHHON 3a/maue QU3NYECKYI0 MOJENb, pa3periarh
npobsieMy Ha OCHOBE MMEIOIIMXCS 3HAHUM 00 3JEKTPOMArHUTHBIX SIBICHUSX C
UCIOJb30BAaHMEM MAaTeMaTHUYeCKOro ammapaTa M OLUEHUBAaTh  PEaJbHOCTb
MOJy4EHHOTO 3HAUYEHUS (PU3NUECKON BEINIUHBI.



CBeTOBBIC SIBIICHUS

BBITTyCKHUK HaydHUTCS

OOBACHATh (DU3UYECKHUE SIBJICHUS: NPSIMOJIMHEHHOE pPACHpPOCTPAHEHHUE CBETAa,
oOpa3oBaHUE TEHU U MOJYTEHU, OTPAXKEHUE U TIPETIOMIICHUE CBETA,

U3MEPATH (POKYCHOE pacCTOSTHNE COOMPAIONIEH JTHH3bI, ONTHYCCKYIO CHUITY JIMH3HI;
BJIQJICTh  DKCIICPUMEHTAIBHBIMA ~ METOJaMH  HMCCIICIOBAaHUS  3aBUCHMOCTH:
M300paKeHUsT OT PACIOJIOKEHHS JIaMIIbl Ha Pa3IMYHBIX PACCTOSHUAX OT JIMH3HI,
yriia OTpakKeHHs OT yTJia aJeHusl CBEeTa Ha 3€pKalio;

MPUMEHATh (U3UYECKUE 3aKOHBI HA TPAKTHUKE: 3aKOH OTPAKCHHS CBETA, 3aKOH
MIPEJIOMJICHHS CBETA, 3aKOH NIPSIMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA;

paznuuath (OKyC JHMH3BI, MHUMBIA (OKYC U (DOKYCHOE PACCTOSIHHE JIUH3HI,
ONTHYECKYI0 CHJIy JIMH3bI W OINTHYECKYH0 OCh JIMH3BL, COOHpAIONIyI0 W
paccenBalolyIO JMH3bI, U300paKEeHUs, JaBaeMble COOMpArOIIeil U paccenBarollen
JIMH30M;

BI)IHYCKHI/IK IMOJTYYUT BO3MOKXHOCTb HAYYUTHCA:

WCIIOJIb30BaTh 3HAHUS O CBETOBBIX SIBJICHUSX B TIOBCCTHEBHOW JKM3HU IS
obecrieueHus 0OE30MacCHOCTH TpH OOpaleHuH ¢ MpuOOpaMyd W TEXHUICCKUMHU
YCTPOMCTBAMU, VISl COXPAHEHHS 3/I0POBbsI U COOTIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

MPUBOJIUTH TIPUMEPHI TPAKTUYCCKOTO HCIIOIB30BaHMS (PU3NYECKUX 3HAHUHA O
CBETOBBIX SIBIICHUSAX;

pa3nuyaTh TPAHUIBI MPUMEHHUMOCTA (DU3HMYECKUX 3aKOHOB, TOHMMATh BCEOOITHIT
XapakTep QpyHIaMeHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsijia)
¥ OTPAaHUYCHHOCTh UCIIOIH30BAHUS YACTHBIX 3aKOHOB;

npuémMaM TOCTpOoeHUsS (PU3MYECKUX Mojeneil, moucka u  (HOPMYITUPOBKU
JI0Ka3aTeIbCTB BBIIBUHYTHIX THIOTE3 W TEOPETUYECKUX BBHIBOJIOB Ha OCHOBE
OMITUPUICCKN YCTAHOBJIECHHBIX (DAKTOB;

HAXOJWUTh AJCKBATHYIO MPEIJIOKEHHOW 3a7aue (PU3MUECKYI0 MOJIeNb, pa3pemaTh
mpo0ieMy Ha OCHOBE WMEIOIIMXCS 3HAHWN 00 JJICKTPOMArHUTHBIX SIBJICHHSIX C
UCIIOJIb30BAaHMEM  MATEMAaTHYECKOr0 ammapara ¢ OICHHMBAaTh  PEAbHOCTH
MOJTy4EHHOTO 3HaUEHUS (PU3UUECKON BETUIHHBI.

[IpenmeTHble pe3ysbTatThl: 9 Kiace
3aKOHBI B3aUMOJICHCTBUS U ABMKEHUS T
BbImyCKHUK Hay4UTCS:

OIUCHIBATh U OOBACHATH (PU3NUYECKUE SIBJICHUS: IOCTYNATENbHOE JABHKEHUE, CMEHA
IHS W HOYM Ha 3emie, CBOOOJHOE MaJeHUE TeJ, HEBECOMOCTb, JABHKEHHUE IO
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO;

JaBaTh  ONpPENEICHUS/ONUCAaHUsl  (PU3UYECKHX  TOHATUA: OTHOCUTEIbHOCTH
JIBUKEHUS, TEOLUEHTpPUUECKass M TeIUOLEHTPUYECKas CHCTEMbl MUpa; [mepBas
KOCMHYECKasi CKOPOCTb|, PEAaKTUBHOE JIBUKEHHUE, (PU3UUYECKUX MOJEINEH:
MarepualibHas TOYKA, CHCTeMa OTCUeTa; (PU3NYECKHX BEJIMYMH: TNEpPEeMEIlCHUE,
CKOPOCTb PaBHOMEPHOrO IPSMOJIMHENHOrO JBHUYKEHUS, MTHOBEHHAsl CKOPOCTh U
YCKOPEHHE INPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKEHUH, CKOPOCTh H
LHEHTPOCTPEMUTENBHOE YCKOPEHUE MPU PABHOMEPHOM JBUKEHUU TeJla IO



OKPYKHOCTH, UMITYJIbC;
MOHUMATh CMbICJIA OCHOBHBIX (DU3UYECKUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH
BCEMUPHOI'O TATOTEHHUS, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHEHUSI YJHEPIUU
Y YMEHHE MTPUMEHATh UX HA NPAKTHUKE;

MIPUBOJINTH MPUMEPHI TEXHUUECKUX YCTPOWCTB M KUBBIX OPraHU3MOB, B OCHOBE
MEPEMENICHUS] KOTOPBIX JIEKUT MNPUHUIHUI PEAKTUBHOIO [BWUKCHUS, 3HAHUE U
YMEHHE OOBSICHATh YCTPONUCTBO U ICUCTBHE KOCMUYECKUX PaKeT-HOCUTENCH;
M3MEPATh. MTHOBEHHYIO CKOPOCTb W YCKOPEHHE TMPH PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU, HEHTPOCTPEMUTEIBHOE YCKOPEHUE IPU PABHOMEPHOM
JIBH>KEHUH IO OKPYKHOCTH;

BBIHYCKHI/II( IMOJIYYUT BOBMOKHOCTb HAYUUTHCA:

MCIIOIb30BaTh 3HAHUS O B3aUMOJICHCTBUU U JBUKCHUU TEN B [IOBCEAHEBHOM KU3HU
s obecrieueHnst 0€30MaCHOCTH MpU OOpallleHUH C MPUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMU, VISl COXPAHEHHS 3/I0POBbsl U COOTIOACHHSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

IIPUBOJUTD IPUMEPBI IPAKTUYECKOTO UCIIOJIb30BAHUS 3HAHUM O B3aUMOJECHCTBUU U
JABW)KEHUM TEJ; HUCIIOJIb30BaHUS  BO300OHOBJSIEMBIX HCTOYHUKOB SHEPruUU;
DKOJIOTUYECKUX MOCIECACTBUM UCCIEN0BAHUS KOCMUYECKOT0 IPOCTPAHCTBA,;
pa3nuyarh IpaHULbl NPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB, MOHUMATh BCEOOLIUI
XapakTep (PyHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYEHHOCTh  HUCIOJb30BAHUS
YaCTHBIX 3aKOHOB;

npuéMaM IMoucka U (OPMYJIMPOBKH JI0KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BBIBOJOB Ha OCHOBE IMIIMPUUYECKU YCTAHOBJIEHHBIX (PAKTOB;
HAXOJUTh aJ€KBAaTHYIO MPEMJIOKEHHOM 3a/1aye (PU3NYECKyI0 MOJENb, pa3peuiaTh
npo0sieMy Ha OCHOBE MMEIOIIMXCS 3HAHUW O B3aMMOJICUCTBUM U JIBUKEHUU TEN C
WCIIONB30BAHUEM  MATEMaTHYECKOro  ammapara,  OLEHUBATh  PEaJbHOCTH
MOJTy4YEHHOTO 3HaUEHUs (PU3UUYECKOM BETUUHHBI.

Mexanundeckue KoneOaHus 1 BOJTHBL. 3BYK
BrimyckHuK Hayuures:

OIMCHIBATh M OOBSICHITh (DU3NYECKUE SBICHUS: KOJICOAHHMSI MaTeMaTHYeCKOro W
MPYKUHHOTO MAaSTHUKOB, PE30HAHC (B TOM YHCIIE€ 3BYKOBOI), MEXaHUYECKHE
BOJIHBI, JNTMHA BOJIHBI, OTPAXXEHUE 3BYKa, 3XO;

7maBaTh  ompeneieHus — (PU3NYECKWX ~ MOHATHA:  CBOOOJHBIE  KOJIEOAHUS,
KoyiebaTeNbHas CHUCTeMa, MAasTHUK, 3aTyXalollue KoJIeOaHHs, BBIHYKICHHBIC
KoyieOaHus, 3BYK W YCIOBHS €ro paclpocTpaHeHUs; (U3NUECKUX BEIHUYWH:
aMIUIMTYy/a, TIEPUOJ] U YacToTa KojeOaHui, COOCTBEHHAsI 4acToTa KoyueOaTenbHON
CHCTEMBI, BBICOTa, [TeMOp], TPOMKOCTh 3ByKa, CKOPOCTh 3BYKa; (DHU3HUECKHUX
Mojieliel: [rapMOHUYECKrEe KoJieOaHusl |, MaTeMaTH4YeCKUi MasiTHUK;

BJIQJIETh DKCIIEPUMEHTAIBHBIMA METOJIAMU UCCIIEIOBAHUS 3aBUCUMOCTHU MEPUOIA U
JaCTOThI KOJICOAHUH MasSTHHKA OT JIJTMHBI €r0 HUTH.

BBIHYCKHI/IK IMOJYIHUT BO3MOKHOCTb HAYUHUTHCA:

UCIOJIb30BaTh 3HAHUA O MEXAaHUYECKMX KOJIEOAHMAX U BOJIHAX B MOBCEIHEBHOMU
KU3HU JUIsl oOecriedeHusi O€30MacHOCTH Mpu oOpalleHud ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUS 3/0pPOBbS M COOJIOJEHHUS HOPM



HKOJIOTMYECKOT0 MOBEICHUSI B OKPYKAIOIIEH Cpese;

IIPUBOAUTDL IPUMEPHI IIPAKTHUUYECKOTO HMCIIOJIb30BaHUA 3HAHUM O MEXaHWYECKUX
KOJIEOAHUSIX U BOJHAX; MCIOJb30BAaHUS BO30OHOBIISIEMBIX MCTOYHUKOB SHEPIHH;
DKOJIOTUYECKUX MOCIEACTBAM UCCIEN0BAHUS KOCMUYECKOT0 IPOCTPAHCTBA;
pa3nuyarh IPaHULbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, OHUMATh BCEOOIIMI
XapakTep (yHAAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTb  HCIOJIb30BaHUSA
YaCTHBIX 3aKOHOB;

npuémMam Toucka U (OPMYJIMPOBKH JI0KA3aTENbCTB BBIIBUHYTHIX THIOTE3 U
TEOPETUYECKUX BBIBOJOB Ha OCHOBE IMIIUPUYECKU YCTAHOBJICHHBIX (PAKTOB,;
HAXOJIUTh aJeKBAaTHYIO MPEIJIOKEHHON 3a7aue (PU3NYECKYI0 MOJEIb, pa3peliarh
npobsieMy Ha OCHOBE UMEIOIIMXCS 3HAHUN 0 MEXaHUYECKUX KOJICOAHUSX U BOJIHAX
C UCIIOJIb30BAHMEM  MAaTEMaTUYECKOrO anmapara, OLEHHUBAaTh pEaJbHOCTH
MOJTy4YEHHOTO 3HaUEHUs (PU3UUECKON BETUUHHBI.

DNEeKTPOMAarHUTHOE T0JIe
BbITyCKHUK HAy4YUTCS:

OIMCBHIBATh U OOBACHATH (UBNYECKUE SIBJICHUS/TIPOLECCHI: 3JIEKTPOMAarHUTHasI
WHIYKLHS, CAMOMHIYKIIMSA, IPEJOMIICHUE CBETA, JUCIIEPCUs CBETA, ITOTJIOIICHUE U
WCITyCKaHUE CBETAa aTOMaMM, BOSHUKHOBEHHE JINHENYATBIX CIIEKTPOB UCITYCKaHUS U
IIOTJIOLCHUS;

JaBaTh ONpEEICHUs/ONUcaHusl (PU3NYECKUX TMOHSATUN: MArHUTHOE MOJIe, JUHUU
MarHUTHOW MHAYKIMH, OJHOPOJHOE M HEOJAHOPOJHOE MAarHuTHOE IIOJIE,
MAarHATHBIA TIOTOK, IEPEMEHHBIA JJIEKTPUYECKUNA TOK, JJEKTPOMArHUTHOE IIOJIE,
AJIEKTPOMArHUTHBIE BOJIHBI, 3JIEKTPOMAarHUTHBIE KOJICOaHUsI, PaINOCBSI3b, BUAUMbIN
CBET; (U3NYECKUX BEJIMYMH: MAarHUTHas HMHIYKIMS, WHAYKTUBHOCTb, IEPHOJ,
4acToTa M aMIUTUTY/Ja AJIEKTPOMAarHUTHBIX KOJeOaHM, MOKa3aTeNnu MpeioMIIeHUs
CBETA;

IIPUMEHSTH 3aKOH ITPEJIOMIICHHS CBETA U MpaBWiIo JIeHI1a, KBAHTOBBIX IMOCTYJIATOB
bopa;

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTLCA:

UCIOJIb30BaTh 3HAHUS 00 3JIEKTPOMATrHUTHOM TOJI€ B MOBCEAHEBHOM KWU3HU JIS
oOecrieueHus 0€30MAaCHOCTH NpH OOpallleHUH C TpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAaMU, Ui COXPAHEHUS 37I0POBbSI M COOIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

IPUBOAUTH MPUMEPHI MPAKTHUYECKOIO0 HUCMHOJIb30BaHUS (PU3UUECKUX 3HAHUU 00
AJIEKTPOMArHUTHOM IIOJIE;

pa3nnyaTh TPaHUIbl TPUMEHUMOCTH (DPU3MUYECKHX 3aKOHOB, MOHUMAaTh BCEOOIIUI
XapakTep GyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPaHEHUS JIEKTPUIECKOTO 3aps/a)
Y OTPAaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

npuéMaM TOCTPOCHHUsS (PU3MUECKMX MoOjeliel, Moucka u  (HOpMYIUPOBKHU
JI0Ka3aTeNbCTB BBIABUHYTHIX THUIIOTE3 U TEOPETUYECKUX BHIBOJOB HAa OCHOBE
IMIUPUYECKN YCTAHOBIEHHBIX (haKTOB,

HAXOJWUTh AJCKBATHYIO MPEMJIOKEHHON 3amaue (QU3NYECKYI0 MOJENb, pa3peliaTh
npo0sieMy Ha OCHOBE HMEIONIMXCA 3HAHUM 00 3JIEKTPOMAarHUTHOM TMOJe ¢
MCIOJIb30BAaHMEM MATEMATHYECKOTO amrmapara ¥ OIEHUBATh PEalbHOCTh



IMOJIYYCHHOT'O 3HAYCHUA Q)HSHHGCKOI‘/JI BCIINYMUHBI.

Crpoenue aTroma 1 aTOMHOTO sApa
BBIITyCKHUK HAy4YUTCS:

ONHUCHIBaTh M  OOBACHATH  (PUBMYECKHE  SBICHUSA:  PAJAUOAKTHUBHOCTb,
VOHU3UPYIOIINE U3ITYYCHUS;

JlaBaTh OMpECIICHUs/ONUCaHnus (PU3NYECKUX TIOHSTHIA: PaIMOaKTUBHOCTD, albda-,
Oera- M ramMma-yacTHUIlbl; (PU3MUYECKMX MOJENEeH: MOJENIU CTPOEHUS aTOMOB,
npemioxennbie [[. Tomconom u 3. Pesepdopaom; mpoTOHHOHEHTPOHHAS MOJIEITb
aTOMHOTO siipa, MOJENb Mpollecca JIENCeHUs siipa aToMa ypaHa; (U3NYECKUX
BEJIMYMH:  MOIJIONIEHHAas /1032  M3Jy4yeHus, Kod(QPUIMEHT  KayecTBa,
AKBUBAJICHTHAS /1034, IEPUOJ TTOJIypacIaia;

IPUBOJUTH MIPUMEPHI U OOBACHATH YCTPONUCTBO U MPUHIIMI ACHUCTBHS TEXHUYECKHUX
YCTPOWCTB M YCTAaHOBOK: CHETYMK |'elirepa, kamepa BunbCoHa, my3sIppKOBas
Kamepa, sIACPHBIA PEaKTOp Ha MEJICHHBIX HEUTPOHAX;

U3MEPSITh: MOIIHOCTH /1035l PAINOAKTUBHOTO U3JIy4€HHUsI OBITOBBIM JTO3UMETPOM;

IIPUMEHSTh: 3aKOH COXPAaHEHUSI MAaCCOBOTO YHCIIA, 3aKOH COXPAaHEHUS 3apsiia,
3aKOH PAaJMOAKTUBHOIO pacnazaa, MPaBUiIO CMEILIECHUS;

BIIQJIETh DKCIIEPUMEHTAIBHBIMA METOAAMU UCCIIEAOBAHUS B IIPOLIECCE U3YYECHHUS
3aBUCUMOCTH MOIIHOCTHU U3JIyYEHHUs MPOAYKTOB paciiajia paJoHa OT BPEMEHH;

BBIHYCKHI/IK IMOJIYUYUT BO3BMOKHOCTb HAYIUTHCH:

MCIIOJIb30BaTh TMOJIYYCHHbIC 3HAHUS B TMOBCEIHEBHOW >KU3HU NMPHU OOpaIIeHUU C
npubopamMu (CUETUYUK HOHUBUPYIONIMX YAaCTHUIl, JIO3UMETP), JUIsl COXpaHEHUs
3I0POBbSI U COOJIFOACHUS HOPM DKOJOTHYECKOTO TMOBEACHUS B OKpYXKaroleu
cpexne;

COOTHOCHUTBH SHEPIHIO CBSA3HM aTOMHBIX SIJEp C Te(PEKTOM MacChI;

IIPUBOIUTH MPUMEPHI BIUSHUS PAIMOAKTUBHBIX U3TyYEeHUN HA KUBBIC OPTaHU3MBI;
MOHUMATh TIPUHII ICUCTBUS T03UMETPA,;

MOHMMAaTh DKOJIOTUYECKHE TMPOOJEMBbI, BO3HUKAIONIUE IIPH HCITOJIb30BAaHUU
ATOMHBIX JJICKTPOCTAHIIUM, W TIYTH pEIICHUS JTHX NPoO0JeM, MEePCHEKTUBBI
MCIOJIb30BaHUS YIPABIIIEMOIO TEPMOSIIEPHOTO CUHTE3A.

Crtpoenue u 3Bosonus Beenennon

BbInmycKHUK HayduTCs:

pa3nuyaTh OCHOBHBIC MPU3HAKK CYTOYHOT'O BpAIICHHS 3BE3MTHOTO HEOA, TBIKCHUS

Jlynbi, CoslHIIA ¥ TUTAHET OTHOCUTENBHO 3BE3;

MOHUMATh PA3IAYUS MEKIY TEIUOIEHTPUICCKON M TEOIEHTPUIECKON CHCTEMaMHU

MUpa.

CpaBHHMBATh (DM3UYCCKHE W OpOUTANBHBIC MapaMEeTPhl IIAHET 3€MHOW TPYIIBI C

COOTBETCTBYIOIIMMHU MapaMeTpamMu IJIAHET-TUTAHTOB M HAXOJIUTh B HUX OOIIee U

pa3In4YHoOE;

00BsicHATH cyTh dddekTa X. Jlomiepa; hopMyarpoBaTh U OOBICHATH CYTh 3aKOHA

0. Xab0:a, 3HaTh, YTO ITOT 3aKOH SBUJICS IKCIICPUMEHTAILHBIM MTOATBEPKICHUEM

MOJIENIN HecTalMoHapHoi BeenenHoi, oTkpbIToil A. A. @puamManom

BBIHYCKHI/IK IMOJIYUYUT BO3BMOKHOCTb HAYUUTHCA:

yKa3blBaTh OOIIME CBOMCTBA W OTIMYMS IUIAHET 3E€MHOM TpYIIbl |



IUIAHET-TUTaHTOB;, MaJbIX Tea CoJIHEeUYHOH CHCTEMBI M OONBIIMX INUIAHET,
MOJIb30BATHCS KapTOH 3BE3HOIO HeOA MpY HAOIIOICHUSX 3BE3THOIO HEDA;

® pa3nMuaTh OCHOBHBIC XapaKTEPUCTHKU 3BE3M (pasMep, IIBET, TeMIlepaTrypa),
COOTHOCHTD IIBET 3BE3/IbI C €& TeMIIepaTypoi;

® pa3IMyYaTh TUMOTE3BI O MPOUCXOKAeHNN COTHEUHON CUCTEMBI.

1. Conepixanue yueOHOro npeamera

7 xnacc (68 4, 2 4 B HENEIIO)

Beenenue (4 )

®usuka — Hayka o npupoge. Ousnueckue saBiaeHus. OU3NUECKHE CBOWCTBA TEJ.
Hab6monenue u onvcanne puznueckux sipjieHnid. Guzndeckue BenunHbl. 3mepenust
¢u3nUeCcKNX BEIWYWH: JJIMHBI, BPEMEHHU, TeMmrepaTypbl. Dusznueckue TPHOOPHI.
MexnyHapoaHas cucreMa eAuHuL. TOYHOCTh U MOIPEIIHOCTh u3MepeHni. Pu3unka u
TEXHUKA.

OPOHTAJIbHASA IABOPATOPHASA PABOTA

1. OmpezeneHue LEHbI AeJIEHUs U3MEPUTETHLHOTO MPUOOpa.

[lepBoHauanbHbIE CBEICHUS O CTPOCHHUH BeliecTna (6 )

Crpoenne BeniectBa. OMBITHI, OKa3bIBAIOIIHE ATOMHOE CTPOCHHUE BELIECTBA.
TemoBoe ABMXEHHE aTOMOB W Mojekyn. bpoyHoBckoe nBuwxkenue. Juddysus B
rasax, JKHJKOCTSIX M TBEpABIX Tenax. BzauMozencTBre 4acTUll BelecTBa. ArperaTHble
COCTOSIHMSL BemecTBa. MoOJenu CTpOEHUs TBEPABIX TEJ, KUAKOCTEH M Ta30B.
OObscHEHHE CBOMCTB ra3oB, >KMJKOCTEH M TBEPIBIX TE€J Ha OCHOBE MOJEKYJISPHO-
KMHETUYECKUX MPEICTABICHNN.

OPOHTAJIbHASA JIABOPATOPHAS PABOTA

2. OrmpezeneHne pa3MepoB MabIX TelL.

Biaumoneiictust Ten (23 u)

Mexanunyeckoe asuxenue. Tpaekropus. [Iyrs. PaBHOMepHOE U HEpaBHOMEpPHOE
nsmxeHne. Ckopoctb. ['papuky 3aBUCMMOCTH IyTH U MOAYJISE CKOPOCTH OT BPEMEHU
nevkenus. HMuepums. HMueprHocTs Ten. Bsaumopneiicteue Tten. Macca Tena.
M3mepenne wmaccel Tena. IlmotHocts BemectBa. Cuma. Cuna tsokectn. Cuia
ynpyroctu. 3akoH ['yka. Bec Tena. CBsi3b MeX Ay CHIION TsKECTH U Maccol Tena. Cuia
TSKECTH Ha APYrux muaHerax. Jlunamomerp. CliokeHue IByX CHJI, HAIIPABJICHHBIX 10
oHOH npsaMoi. PaBHoaeicTByromas 1Byx cuil. Cuna tpeHus. dusznueckas npupoaa
HeOecHbIX Tesl COMHEYHON CUCTEMBI.

OPOHTAJIbHBIE JTABOPATOPHBIE PABOTBI
N3mepenune Maccsl Tena Ha PhIYaKHBIX BECaX.

N3mepenue odObema Tena.

Ornpenenenye MIOTHOCTU TBEPAOIO TENA.

['panynpoBaHue NpyKUHBI U U3MEPEHNE CUJT JTMHAMOMETPOM.
M3mepenue cuibl TpEHUs ¢ IIOMOLIBIO IMHAMOMETpA.

aBJICHUE TBEPJIbIX TEJI, KUJIKOCTEH U Ta30B (21 u)

HaBnenue. [laBnenue tBepapix ten. JlaBmenue raza. OObICHEHHE JaBlICHUs ras3a
Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX IIpeAcTaBieHuid. llepenayua nasienus razamu
u xuakocTsamu. 3akoH [lackans. CooOmaromuecs: cocyabl. ATMOChEpHOE JaBJICHHUE.
Meronbl u3mMepenusi aTMocepHOro aaBieHus. bapomeTrp, MaHOMETp, MOPIIHEBOU

No ok~ o



KUJKOCTHBIA Hacoc. 3akOoH ApxuMmena. Y clioBUs IUIaBaHus Tel. Bo3ayxoriaBaHue.

OPOHTAJIbHBIE TABOPATOPHBIE PABOTHI

8. OmnpeneneHue BBITAIKUBAIOIICH CHIIbL, JIEUCTBYIONIEH Ha MOTPYKEHHOE B
KUIKOCTb TEIIO.

9. BbIICHEHHE yCIIOBUY IUIABAHUS TEJA B )KUIKOCTH.

Pa6ota u momtHOCTh. DHeprus (14 u)

Mexanudeckass padora. MomHocTs. IIpocTtbie MexaHU3Mbl. MOMEHT CHIIBI.
VYcaoBust paBHOBecHs pblyara. «30J0TO€ MPaBUIIO» MEXaHUKH. Buasl paBHOBecHs.
Koaddumment monesnoro geiictBus (KIIJ). Oueprusa. IlorennumanbHas u
KUHeTHuYecKas sHeprus. [IpeBparienue sHepruu.

OPOHTAJIbHBIE TABOPATOPHBIE PABOTHI

10. BblIsicHEHUE yCIIOBUS paBHOBECHUS phlyara.

11. Omnpenenenue KIIJI npu mnogpeme Tena 1O HAKIOHHOU

IJIOCKOCTH. 8 Ki1ace (68 4, 2 4 B HEACIIO)

TernnoBele siBieHus (23 1)

TerutoBoe nBuxkeHue. TemmoBoe paBHOBecue. Temmeparypa. BHyTpeHHss
sHeprus. Pabora m temnomnepenaua. TemmonpoBonHocTs. Konsekuus. M3mydenue.
KonndecTBo TennoTel. Y enbHas TEIJIOEMKOCTh. Pacuer Konu4yecTBa TEIUIOTHI IPH
TeriooOMeHe. 3aKOH COXpaHEHUsI W TPEBpallCHUSI PHEPTUM B MEXAHUYECKUX H
TEIIOBBIX Ipoueccax. [lnaBnenre u oTBepaeBaHNe KPUCTAIIMYECKUX TEN. Y IeTbHas
Teryora ruiaBneHus. Mcnapenue u konaeHcauus. Kunenuwe. BraxxHocTh Bo3myXa.
VYaeneHas Termiora mnapooOpa3zoBaHus. OObSICHEHHWE U3MEHEHHUS arperaTHoro
COCTOSIHUSI BEIllECTBA Ha OCHOBE MOJEKYIAPHO-KUHETUYECKUX MPEACTABICHHI.
[IpeoGpazoBanue sHEPrUn B TEILIOBBIX MaIlllHaX. /|BUraTeslb BHYTPEHHETO CTOPAHMUS.
[TapoBas TypOuna. KIIJ[ TemmoBoro paBuraresis. ODKOJIOTHUYECKHE MPOOJIEMBbI
UCIOJIb30BaHUS TEIJIOBBIX MAIlIMH.

OPOHTAJIbHBIE TABOPATOPHBIE PABOTHI

1. CpaBHeHME KOJMYECTB TEIJIOTHl MpPU CMEIIMBAHUUM BOJABl  pPa3HOU
TEMIEPATYPHI.

2. M3mepeHue ynesnbHOU TEINIOEMKOCTH TBEPAOTO TENA.

3. HM3mepeHune BIAXHOCTH BO3yXa.

DnekTpuueckue sBieHus (29 4)

Onextpuzauus Ten. J[Ba poaa 3JEKTpUYECKUX 3apsAloB. Bzanmoneicteue
3apsKEHHBIX Tel. [IpOBOAHMKM, NUAJIEKTPUKU U MOJYNPOBOAHUKU. DIEKTPUUECKOE
moJyie. 3aKOH COXPaHEHWUs 3JIEKTPUYECKOro 3apsaa. JlenuMocTh 3JIEKTPUYECKOro
3apsana. DiekTpoH. CTpoeHue aToMa. DIIEKTPUUYECKUM TOK. [[eliCcTBHE AIIEKTPUUECKOTO
NOJIA Ha dJIEKTpUYecKue 3apsaabl. ICTOYHUKY TOKA. DnekTpuyeckas uenb. Cuiia Toka.
DJIEKTPUUYECKOE HAaIpSXKEHUE. JJEKTPUYECKOE CONPOTUBIEHUE. 3akoH Oma i
yuacTtka wnend. IlocimenoBaTtenbHOE M MMApAJUIEIbHOE COEAMHEHHE IPOBOJHUKOB.
Pabora u MomHOCTh 3nekTpuyeckoro toka. 3akon Ixoyns—Jlenna. Konnencarop.
[TpaBusna 6e3omacHOCTH MpU PabOTE C JIEKTPONPUOOPaAMHU.

OPOHTAJIbHBIE TABOPATOPHBIE PABOTBI

4. COopka SJEKTPUYECKON IeNMH M W3MEPEHHE CHUJIbl TOKAa B €€ Pa3IM4HBIX
Yy4aCTKaX.

5. M3mepeHune HanpsKeHUs Ha pa3IMYHbIX Y4acTKaX AJIEKTPUUECKOU IEMH.



6. PerynmupoBaHue CUJIBI TOKA PEOCTATOM.

7. V3MepeHune CONpOTHBIEHUS TMPOBOJHUKA TIPU TOMOIIM amIepMerpa H
BOJIbTMETpA.

8. M3MepeHre MOIIHOCTH U PabOTHI TOKA B AJICKTPUUECKON JIaMIIe.

DJIEKTPOMArHUTHBIC SIBJICHUSA (5 )

OneiT Opcrena. MarHutHoe mnoje. MarHUTHOE IMOJ€ NPSMOro TOKa.
MarauTHOe MoJie KaTylmKd C TOKOM. [locTOosiHHbIE MarHuTbl. MarHuTHOE TmOJIE
MOCTOSIHHBIX MAarHuToB. MarnutHoe mone 3emud. BzauMoaelcTBHE MarHuTOB.
JlelicTBHE MarHUTHOTO MOJISl Ha TPOBOJIHUK C TOKOM. DJIEKTPUUYECKUN IBUTATENb.

OPOHTAJIbHBIE TABOPATOPHBIE PABOTHI

9. COopka 2JIEKTpPOMAarHuTa 1 UCIbITAaHUE €ro JeHCTBUS.
10. VByueHue 3JIEKTPUUYECKOr0 ABUTATEINs MOCTOSHHOTO TOKA (Ha MOJIENHN).

CgetoBbie sBneHus (11 )

Ncrounuku cBera. IIpsMonuHenHoe pacnpocTpaHeHue csera. Buammoe
nBHKEeHUE cBeTwil. OTpakeHHE CBeTa. 3aKOH OTpakeHHs cBera. [lnockoe 3epkaio.
[Ipenomnenune cpera. 3akoH mpesnoMiieHHs cBeTa. JIMH3bl. DOKYCHOE pacCTOsIHUE
nuH3bl. OnTudeckas cwia JuH3bL M3oOpakeHws, gaBaemble JMH30M. [71a3 Kak
ontuueckas cucrema. OnTudeckue Npuoopskl.

OPOHTAJIbHASA IABOPATOPHASA PABOTA

11. TlomyueHue U300pakeHUs] IPU MOMOIIH JINH3BIL.

9 xnacc (102 9, 3 4 B HEenENIO)

3aKOHBI B3aUMOJICHCTBUS U IBIKeHUs Tel (34 1)

MarepuansHass Touka. Cucrema otcuera. llepememenue. Ckopocth
IPSMOJIMHENHOTO PAaBHOMEPHOTO JBWXEHUSA. [IpsamMonnHerHOE pPaBHOYCKOPEHHOE
JBIDKEHHUE: MTHOBEHHAs CKOPOCTh, YCKOpeHue, rnepemMeitenue. I'paduku 3aBUCUMOCTH
KMHEMaTUYE€CKUX BEJIMYMH OT BPEMEHU IPU PaBHOMEPHOM U PaBHOYCKOPEHHOM
NBIKEHUU. (OTHOCUTEITBHOCTh MEXAHMYECKOTO JIB)KEHUA. ['eoleHTpuyeckas u
TEIMOIEHTPUYECKAsT CHUCTEMbl Mupa. MHepuuanbHasg cucremMa oTcueTra. 3aKOHBI
Hrrotona. CobonHoe mnagenue. HeBecoMocTh. 3aKOH BCEMHUPHOIO TATOTCHHS.
NMnynbe. 3akOH cOXpaHEHUsl UMITYJIbca. PeakTUBHOE JBUKEHHE.

OPOHTAJIbHBIE JTABOPATOPHBIE PABOTBI

1. HccnenoBanue paBHOYCKOPEHHOTO ABUKEHUS O€3 HaYaJIbHOM CKOPOCTH.
2. W3mepenue yckopeHusi CBOOOTHOTO MMaICHNUS.

MexaHnndeckue KoJieOaHus ¥ BOJHBL 3BYK (15 1)

Konebarensnoe asmxenue. Konebanus rpyza Ha mpyxune. CBoOOmHbBIE
konebanusa. KonebartenbHast cuctema. MasiTHUK. AMIUIMTYAa, MEPUOM, YacToTa
koseOanwmii.. [IpeBpamienre 3HEpruu Npu KojaeOaTeTLHOM IBIKCHHH. 3aTyXaroIlne
KosjeOanus. BeiHyxkaeHHble KoneOanus. Pezonanc. PacnpocTpanenue koneOaHuid B
ynpyrux cpenax. [lorepeunbsie U npoaoiabHbIe BOIHBL J[JinHA BOJHBI. CBS3b JJIMHBI
BOJIHBI CO CKOPOCTBIO €€ PacIpOCTpaHEHUs M TMEPUOJOM (YacToToi). 3BYKOBBIE
BoJIHBI. CKOpOCTh 3Byka. BpicoTa, TeMOp M TPOMKOCTh 3ByKa. 2DXO. 3BYKOBOM
pEe30HaHC.

OPOHTAJIbHASA IABOPATOPHAS PABOTA

3. HccrnenoBanue 3aBUCUMOCTH MEPHOJIa U YaCTOThl CBOOOJHBIX KOJieOaHUMU
MasTHUKA OT JJIMHBI €70 HUTH.



DJIeKTpOMarHuTHoE 1moJe (254)

OnHOpOIHOE W HEOJHOPOAHOE MarHuTHoOe moje. HanpaBnenue Toka u
HanpapjieHUe JIMHUN ero MarHutHoro mnond. [IpaBmiio OypaBumka. OOHapyxeHUe
MarHuTHOro nois. Ilpasuio neson pyku. MHIyKyss MarHuTHOrO 1oJjisi. MarHUTHBIN
nmoTtok. OmbiTel  @apanes.  DiIeKTpoMarHuTHas  HMHAYKOWA.  Hanpasnenue
MHAYKIIMOHHOrO ToKa. [IpaBuino Jlenna. fABnenne camonnaykuuu. [lepeMeHHbIN TOK.
I'eneparop mepemenHoro Toka. lIpeoOpa3oBaHus 3HEPrUM B AIEKTPOreHEpaTopax.
Tpancopmarop.  Ilepemaya  3JIEKTpUUECKOW  HSHEPrUM  HA  PACCTOSHHUE.
DJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh paclpOCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJH. BiMsHWE SIEKTPOMAarHWTHBIX HW3JIYYEHUA HaA JKHUBBIC
opranu3Mmbl. KonebarenbHblil KOHTYp. [lonydeHue 31eKTpOMArHUTHBIX KOJIEOaHUM.
[TpuHIMTIBI pPaauoCBs3u " TEJICBUCHUS. [UuTepdepenuns CBeETAa. |
DJleKTpOMarHuTHas npupoza ceera. IIpenomiienue csera. [lokazarens npeaomiaeHusI.
Hucnepcus cBera. llgera Tenm. Tumbl onTmueckux crnekTpoB. llornomenve wu
HCITyCKaHue cBeTa atToMamu. [IponcxoxaeHne TMHendaTbiX CIIEKTPOB.

OPOHTAJIbHBIE JTABOPATOPHBIE PABOTBI

4. V3ydeHue SBICHUSA 3JIEKTPOMAarHUTHON MHIYKIIAH.
5. HabGmropeHue CIUIONIHOTO M JIMHEWYATHIX CIIEKTPOB UCITYCKAHUSI.

CtpoeHue aroma u aToMHOrO sifpa (20 u)

PannoakTUBHOCTE KakK CBHIETEIBCTBO CIIOKHOTO CTPOCHHUS AaTOMOB.
Anbda-, 6era- u ramma-uznydenus. OnbiTel Pesepdopna. SnepHas monens atoma.
PannoakTuBHBIE ITpeBpalieHUs] aTOMHBIX si7ep. COXpaHEeHHE 3aps10BOrO U MacCOBOIO
YUCeT IPU SAEPHBIX PEAKIUAX. DKCIIEPUMEHTAIBHBIE METOIbI UCCIEA0BAHNS YACTHII.
[IpoToHHO-HEUTPOHHAsA MOAEINb sapa. PU3UUYECKUN CMBICH 3apsAI0BOI0 U MacCOBOIO
yucen. M3zoromnel. IlpaBuna cMemenus ang anbga- u OeTa-pacnana Opu SAEPHBIX
peakuusax. JHEpPrus CBA3W 4dacTwll B sAnpe. [lenenue saep ypana. LlenmHas peakiusi.
SnepHast sHepreTuka. JKOJIOrnyeckre npoOdaeMbl pabOThl ATOMHBIX AJIEKTPOCTAHIUH.
Hosumerpus. Ilepuon momypacnaga. 3akoH paguOaKTUBHOTO pacnaja. BrusHue
PAaIMOAKTUBHBIX M3JIyYEHHW Ha JKHUBbIE OpraHu3Mbl. TepMmosepHas peakius.
Ucrounuku sueprumn ConHIla U 3BE3].

OPOHTAJIbHBIE JTABOPATOPHBIE PABOTBI

6. l3mepeHne eCTeCTBEHHOTO PaJualliOHHOTO (JOHA T03UMETPOM.

7. W3yueHue peneHus siipa atoma ypana o (ororpaduu TpeKoB.

8. OueHka neproja Mnojaypacnaaga HaXOASIMXCsl B BO3AyXe NPOAYKTOB pacriaja
rasa paJoHa.

9. M3ydyeHue  TpEKOB  3apsKEHHBIX  YacTULl 1O  T'OTOBBIM

dotorpadusm.Ctpoenue u »Bomonus BeeneHnnoii (5 1)

Cocras, cTpoeHue u npoucxoxaeHue ColHeuHou cucTteMsl. [lnaneTsl n Masnelie Tena
Conneunoint cucremsl. CTpoenue, nairydenue u 3pomonns CosHua u 38e31. CTpoeHue
1 3BOJIONMS BeeneHHou.

[ToBTOpeHue u obobIIeHNe (3 1)



3. TEMATHYECKOE INIAHUPOBAHHUE
7 KJIACC (68 uacoB)

6.JIaboparopnast pabota 2 «/3mepeHue

0 CTPOCHHUU BeLIeCTBa, OPOYHOBCKOE

o Tembl Koa-Bo yacoB Bun nesarenbHOCTH yueHUKA OCHOBHEIE
= § HaIpaBJICHHS
B = o BOCITUTATEILHOM
E n,% = E JEeSITEIbHOCTU
A = & 5

~ 2 g

4 1. dusuka — HayKa O TMPHUPOIE. 1 OOBACHSATH, OMUCHIBATH (PU3UUECKHUE DKOJIOTUYECKOE

®duznueckue sIBIEHMs, BEUIECTBO, TEJIO, SIBJICHUS, OTJINYATh (PU3UvecKue BOCIIUTAHUE,
Martepusi. Ou3NUECKUe CBOWCTBA TEI. SBJICHUSL OT XUMHUYECKHUX; IPOBOJAUTH TPYIOBOE
OcCHOBHBIE METOABI HM3YYCHHS, WX HaOMoIeHNs] PU3NIECKUX SBIICHUIA, BOCIIUTaHHUE,
paznu4ue. aHAIM3UPOBATH U KIACCHPHUIIPOBATH MaTPUOTHYECKOE
2. IonsaTtue o ¢u3nvecKoll BEITUUHHE. 1 UX; pa3inyaTh METOMABI U3YUCHUS BOCIIUTAHUE,
MexnyHaponHas cucTeMa eIMHMUIIL. (UBHKU; UBMEPATH PACCTOSTHUS, JTyXOBHO-HPABCTBEHH
[Ipocreitmme MU3MEPUTEITHHBIC MIPOMEXYTKH BPEMEHH, TEMITEPATyPY; 0€ BOCIIUTAHUE
npubopsl. [leHa geneHus mIKabl 00pabaTbIBaTh pe3yJbTaThl U3MEPEHUI;
npubopa. HaxoxaeHune morpenHocTu MIEPEBOIUTH 3HAUCHUS (PUBHUECKUX
WU3MEpPEHUs. BennunH B CU; BBIIENSATH OCHOBHBIE
3. CoBpeMeHHbIE TIOCTHKEHUSI HAYKH. 1 ATarmbl pa3BUTHS GU3HUECKON HAYKH U
Posb pu3uKM 1 yueHbIX Halled cTpaHbl Ha3bIBaTh MMEHA BBIJAOIIUXCS
B Pa3BUTHH TEXHUYECKOT'O IMporpecca. YUEHBIX; ONPENENIATh LIEHY JEICHUS
BrusiHue TeXHOIOrnueCcKuX MpOoIEeCcCOB IKaJIb U3MEPUTENBHOTO IpUOopa;
E Ha OKPY’KAIOLIYI0 CpeLy. MIPEJICTABIIATh PE3YIbTAaThl U3MEPEHUI
& 4, JlabopatopHas pabGora Ne 1 B BH/I€ Ta0JINII; 3aITUCHIBATH PE3YJIbTAT
2 «OnpeﬂeneHHe LICHBI IEeIICHUS HU3MCPCHUS C YUYETOM ITOI'pCIIHOCTU
o HM3MEPUTEIBLHOr0 Iprudopa
= 6 5. IlpeacraBieHuss O  CTPOCHUH 1 OOBACHSATH OIBITHI, MOATBEPIKIAIOIINE | DKOJOTHYECKOE
= BemecTBa. ONBITH, MOATBEPKAAIOIINE, MOJIEKYJISIpPHOE CTPOEHHE BEIIECTBA, BOCIIUTAHUE ,
= YTO BCE BEIIECTBA COCTOST U3 OTIBITHI IO OOHAPYKEHHIO CHIT LIEHHOCTU HAaY4YHOTO
§ OTIENBHBIX dYacTUIl. MoJiekyma — B3aUMHOTO MPUTHKCHUS U MTO3HAHUS
2 MeJbYaiinas yacTuila BEIiecTBa. OTTAJIKUBAHUS MOJICKYJI;00BSICHSTD:
é} Pa3mepsr morneky. (dusnyueckue sIBJICHUS HA OCHOBE3HAHUM




pa3MepoB MaJIbIX TEI»

7. Mubdys3us B KUAKOCTAX, razax u
TBepABIX Tenax. CBA3b CKOPOCTH
b dy3un U TeMIepaTyphl Tena.

8. duznueckuit CMBICIT
B3aMMOJICH CTBUS MOJIEKY L.
CyumiectBoBaHME  CHWJI  B3aUMHOIO
HNPUTSKEHUS u OTTaJIKUBAHUS

MOJICKYJI. SIBeHne cMauuBaHUS M HE
cMadyuBaHUs TCII.

9. ArperaTHble COCTOSHHS BEIIECTBA.
Ocobennoctu TpEX  arperaTtHbixX
cocTosHuM BemecTBa. OObBICHEHUE
CBOMCTB T'a30B, )KUJAKOCTEH U TBEPIbIX
TEJ Ha OCHOBE MOJICKYJISIPHOTO
CTPOCHHUS.

10. KontponbHas pabora Nel mo teme

JBUKEHHE, OCHOBHBIE CBOICTBA
MOJIeKyYJ, siBIeHne nupdysum,
3aBHCHUMOCTb CKOPOCTH IPOTEKaAHUS
T Gy3UN0T TeMIepaTypsl
TeJa;CXeMaTHYECKH N300paxkaTh
MOJIEKYJIBI BOJIBIN
KHCIIOPOJIa;CPAaBHUBATH Pa3MephbI
MOJIEKYJI pa3HBIX BELIECTB:BOJIBI,
BO3/yXa;aHaJIU3UPOBATH PE3YJIbTATHI
OTIBITOB MO JBHKEHHUIO MOJIEKY U

1 y3ur; IPUBOIUTH TPUMEPHI
nuddy3un B OKpyKaromeMMUpe,
MPAaKTUIECKOT0 UCIOJIb30BAHHS
CBOMCTBBEILIECTB B PA3JIMYHBIX
arperaTHbIX COCTOSTHUSX;HAOIOATh U
UCCIIENIOBATD SIBJICHUE CMAaUMBaHUAN
HECMa4YMBaHMs TeJl, OOBSACHSITH JaHHbIC

BsaumoaencTBue Tei

«IlepBoHauanbHbBIE CBE/ICHUS 0 SBJICHUSHA OCHOBE 3HAHMM O
CTPOCHUH B3aUMOJICH CTBHH MOJICKYJI;JOKa3bIBATh
BEIIIECTBAY. HaJIM4He Pa3Indus B
MOJIEKYJIIPHOMCTPOEHUHU TBEPABIX TEI,
KHUJIKOCTEH U ra3os;
23 | 11. Mexannueckoe JBH>KEHUE. Ompenensate: TpaekTopuio nBkeHHs | LleHHOCTH HaydyHOTO

TpaekTopuss  JBWKEHUATENA, IMYTh.
OcHoBuble enuHunbl nytu B CH.
PaBHOMEpHOE U HEpaBHOMEpPHOE

JBUKCHHE. OTHOCHUTENBHOCTH
JIBUKCHHUSI

12.  CkopocTh  paBHOMEpPHOTO U
HEPaBHOMEPHOT O JIBUKCHUS.

BekTopHble u ckansgpHble (puznuecKue
BeMMuuHBL. OnpeeneHne CKOpOCTH.

13.0Onpenenenne  MyTH,IPOHIEHHOTO
TEJIOM npu PaBHOMEPHOM

TE€Na; TEJIO, OTHOCUTEJIBHO KOTOPOIO
IPOUCXOJIUT JBUKEHU €;CPEAHIOI0
CKOpPOCTh JBUKECHUS 3aBOJIHOTO
aBTOMOOMWJISI; TyTh, MPOHICHHBIA 3a
JaHHBIN IIPOMEXYTOK BpPEMEHU;
CKOPOCTh Tena o rpaduky
3aBUCUMOCTH  IIYTH  PaBHOMEPHOIO
JBUKEHUS OT BPEMEHU; IUIOTHOCTh
BELIECTBA; MacCy Tejla [0 ero oobeMy
IJIOTHOCTH;  CUIly  TSDKECTH IO
M3BECTHOM Macce Tella; Maccy Tena Io

TTO3HAHMS
9KOJIOTMY €CKOE
BOCIITAHUE
podecCHOHAIbHOE
CaMOOTIPEICIICHHE




JBUKEHUM,ITO (GOpMYJIe U C TTOMOIIBIO
rpaduKoB. HaxoxaeHueBpemeHu
JIBUKCHHUSI TEJL.

14. sSIBnenue unepuuu. IIposBiaenue
ABJICHHS] MHEPLIMUB OBITY U TEXHUKE.

15. l3MeHeHue  CKOpOCTH  Tel
MIPUB3aUMOJICH CTBUH.

16.Macca. Macca — Mepa MUHEPTHOCTHU
Tena. MTHepTHOCTE — CBOMCTBO Tea.
OmnpeneneHue  Maccbl  Tena B
pe3yJbTaTeé €ro B3aUMOACUCTBUS C
JpyTrUMU TeJaaMU. BelsicHeHue ycinoBuii
paBHOBECHS Y4E€OHbIX BECOB.

17.  JlabopatopHas  pabota  Ne
3«M3mepenne  Maccel  Tena  Ha
PBIYaKHBIX BECaX»

18.IImotHOCTE BemiecTBa. M3meHeHme
IUIOTHOCTH OJHOTO M TOT'O K€ BEIECTBA
B 3aBUCUMOCTH OT €ro arperaTHoro
COCTOSIHHS.

19.  JlaGoparopras  pabota  Ne
4«U3mepenne oobemMa Tenay.
JlabopaTopHas pabora No
5«Omnpenenenue MIOTHOCTH TBEPOrO
Tenay

20. OmpeneneHneMaccsl Tela MO €ro
00beMy M IUIOTHOCTH, 00ObEMa TeJia 10
ero Macce U IJIOTHOCTH

21. Pemenwe 3agauy 10 TEMaM
«MexaHn4uecKkoe JIBIDKCHHCY,
«Maccay, «II10THOCTE BEIecTBay

22 KontpospHas padbora Ne2 no temam
«MexaHuueckoe TIBHKEHUEY,
«Macca»,«II10THOCTEL BEIIeCTBay

3aJaHHON CWJIE TSDKECTU; 3aBUCHUMOCTh
U3MEHEHMSI  CKOPOCTH  Tela  OT
MPWIOKEHHOM  CWIIBI;  JI0Ka3bIBATh
OTHOCUTEIBHOCTh  JIB)KEHUS  TeEIa;
paccuMTBIBaTh CKOPOCTh Tejla IpHU
PaBHOMEPHOM M CPEIHIOK CKOPOCThb

IIpY HEPaBHOMEPHOM JABW)XEHUU, CUITY

TSKECTH u BEC Tena,
PaBHOJECHCTBYIOIIYIO IBYX CHIT;
pa3nuyaTh paBHOMEpHOE u

HEpaBHOMEPHOEIBHKEHUE;
rpadguueckn  M300paxkaTb CKOPOCTb,
CWIIy H TOYKY €€ IIPUIOXKECHUA,
HaXxXo4AuThb CBS3b MCKOY
BSaHMOHCﬁCTBHCM TCJI U CKOPOCTBIO UX
ABWIKCHUAYCTaHABIINBATH
3aBUCUMOCTb ~U3MEHEHHUS CKOPOCTH
ABUKCHUA TCIa OoT €ro MacCcChlI,
pas3im4aTtb HWHCPHHUIO U UHCPTHOCTD
Tena; OTpeNeNsTh MJIOTHOCTh
BCIICCTBA, PaCCUUTHIBATD Culty
TAXKECTU n BEC TCla, BBIACIISITH
0COOEHHOCTH IUIAHET 36MHOM IPYIIIBI U
IUTAHET-TUTAHTOB (pa3nuyue u olurue
CBOWCTBA);  NPUBOAUTH  MPUMEPHI
B3aMMOJCUCTBUS TEN, MPUBOASIIETO K
HU3MCHCHHUIO UX CKOPOCTHU; ITPOABJICHUA
SIBJICHUS] UHEPLUU B OBITY; POSIBIICHUS
TATOTEHUS B OKPYXKAIOILIEM MHUPE;
BHJIOB JiehOopMaIiii, BCTPEYAOIIMXCS B
6BITy; Ppa3JIMYHbIX BUAOB TPCHH,
Ha3bIBaATh CHOCO6BI YBCIMYCHUA U
YMCHBIICHUSA CHJIbI TPCHUS;
PAaCCUUTLIBATD paBHO)IefICTBYIOIHYIO




23.MI3MeHeHue CKOpOCTH Teja IpH
JIeCTBUM Ha Hero Apyrux Ten. Cuna -
NpUYHHA MU3MEHEHUS CKOPOCTH
NBWO)KCHUS, BEKTOpHas  (Qu3uueckas
BenuuuHa. ['paduueckoe nzodbpaxenue
cunpl. Cuna — mMepa B3aMMOJIECHCTBHS
Tell.

24.Cuna tsoxectn. Hanuuue TIroTeHus
MEXKIY BCEMH TelaMH. 3aBHUCHMOCTh
CHJIBI TSOKECTH OT MacChl Tea.
CBoOogHOE MajcHue TeIl.

25.BO3HUKHOBEHHE CHJIBl YNPYT'OCTH.
[Tpupona cunbl ynpyroctu. OnbITHBIE
HOATBEP)KICHUS CYIECTBOBAHUS CHIIBI
ynpyroctu. 3akoH I'yka.

26.Bec Tena. Bec Tenma — BekTOpHas
¢usnueckas BenuuuHa. OTiMYMe Beca
TCJIa OT CHUJIBI TSDKCCTHU

27. Cuna TSDKECTH Ha IPYTHX MJIaHeTax

28.U3yuenue yCTpoiicTBa
OUHaMoMeTpa. M3mepeHus cuin ¢
IIOMOIIIBIO JMHAMOMETDA.
JlaGopartopHast pabora Ne 6
«['pamynpoBanue IPYKUHBI U
U3MEPEHHE CUJI IUHAMOMETPOM»

29.PaBHOIEH CTBYIOIIIASICHIIA.
CroxxeHue JBYyX CHJI, HAIPABJIEHHBIX

o OJTHOMIIPSIM O B OJTHOM
HaIPaBJICHUH U B TTPOTUBOI OJIOKHBIX.
['paduueckoe n300pakeHue

pPaBHOJECH CTBYIOIIEH JIBYX CHJI.

30.Cuna Tpenusa. W3mepeHue cuisl
TpeHUs cKonbxXeHus. CpaBHEHHE CHIIBI
TPEHUsI CKOJIBKEHHSI C CHJIONW TPEHUSs

JIBYX CHJI; TIEPEBOJIUTH OCHOBHYIO
eIMHUIy TYTH B KM, MM, CM, IIM;
OCHOBHYIO €JMHHIIY MacChl B T, T, MT;
3HaYEHUeE IOTHOCTH U3 KI/M3 B 1/cM3;
BBIpaXKaTh CKOPOCTb B KM/4, M/C;
aQHAM3UPOBATH TAOIMYHBIC JaHHBIC,
pabotath ¢  TEKCTOM  y4deOHMKa,
BEIIEIATE rJIaBHOE,
CHUCTEMaTH3UpOBaTL U 0000mIaTh
MOJIYYCHHBIC CBEICHHMS O Macce Telna,
MPOBOJUTH IKCIICPUMEHT 10 U3yYCHUIO

MEXaHHUYCCKOI'O JABHUXCHU A,
CpaBHUBATbH OIIBITHBIC JaHHBIC,
OKCIICPUMCHTAJILHO HaXOJUTh

PaBHO/CH CTBYIOLIYIO JBYX CHII;
IIPUMEHATh 3HAHUS K PELICHUIO 3a1a4;
U3MEpITh 00BEM Telma ¢ TIOMOIIBIO
HU3MEPUTEITBHOTO HWJIMH]IPA;
MJIOTHOCTh TBEPAOTO TeJia ¢ MOMOIIBIO
BECOB M H3MEPUTEIBHOIO IUIUHJPA;
cuILy TpEHHUS c MTOMOIIBIO
JMHAMOMETpA; B3BEIIMBATh TEJIO HA
y4eOHBIX BE€CaXx M C UX IOMOIUIBIO
OIpPEAENATh MACCY TE€Ja IMOJIb30BATHCS
pa3zHOBecaMUu; rpayupoBaTh MPYKUHY;
Mojay4aTh MIKaly C 3aJaHHON IIEeHOH
JICTICHUS; aHAJM3UPOBATh PE3YJIbTaThI
W3MEPEHUH W BBIYUCIICHUH, JelaTh
BBIBOJIbI; MPEACTABIATH PE3YJIbTAThI
W3MEPEHUN U BBIYMCICHUNH B BHJE
Ta0IHIT




Ka4yCHUsI. CpaBHeHI/Ie CHJIBI TPCHHUSA C
BECOM TeJa. TpeHne MoKosl.

31.Ponp tpenus B TexHuke. CrocoObl
YBEJIMUEHHUSI U YMEHBILICHUS TPEHUS

32. JlabGoparopnas pabora Ne 7
«BblsicHeHHE  3aBUCHUMOCTH  CHIIBI
TPEHHUS] CKOJBXKEHHS OT IUIOMIAIU
COIPUKACAIOLIUXCS TEI "
NPYOKUMAIOIICH CHIIBI»

33 .KontponsHas padborta Ne3 mo Temam
«Bec TeNay, «I'paduueckoe
M300paXkeHue CUID», «CHbDy,
«PaBHOJIEHCTBYIOILIAS] CUID»

v

, JKHIKOCTEMN

JlaBieHue TBEpIbIX Tl

U ra3oB
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34.  HaBnenue. Popmymna  aus
HaXO0XKACHU JaBJICHUS. EI[I/IHI/IIII)I
JaBJICHUS

[IpuBOAUTH IPUMEPHI, TOKA3BIBAIOIINE
3aBUCUMOCTD JIEHCTBYIOIIEH CUJIIBI OT
MIJIOIIAIA OMOPBI;ITOATBEPKAAOIINE
CyILIECTBOBAHUE
BBITAJKUBAIOIIEH CUJIBI; YBEITUYEHUS
IJIOIIAIA ONOPHI UIT YMEHbIIECHHUS
JIaBJICHUST; COOOIIAIOIINXCS COCYI0B B
OBITY,IPUMEHEHHSI ITOPIITHEBOTO
YKHJIKOCTHOTO Hacocau
TUPABINYECKOr O Mpecca, MIaBaHus
Pa3JIMYHBIXTEI U )KUBBIX OPraHU3MOB,
IJIABAHUS U
BO3/1yXOIJIaBAHUS;BBIUUCIIATh
JIaBJICHHE 10 U3BECTHBIM MaCCEH
o0BeMy, Maccy Bo3ayxa, atMocepHoe
JlaBJieHHe,cu1y Apxumena,
BBITAJIKMUBAIONIYIO CUJTY O TAaHHBIM
AKCIIEPUMEHTA;BbIPaXKaTh OCHOBHbIE
€IUHUIILI JaBJICHUS B
klla,rIla;oTan4yaTs razsel o UX
CBOMCTBaM OT TBEPABIX TEIU

DKOIOrH4ecKoe
BOCIIMTAHUC,
TPYZI0BOE
BOCIIMTAHUE,
HYXOBHO-HpaBCTBCHH
oc
BOCIIUTAHUEC,IICHHOCT
U HAYYHOI'O
ITO3HAHUS




KHJIKOCTEN;00bSACHATD: IaBJICHHE Ta3a
Ha CTEHKH COCYy/la HAOCHOBE TE€OPUHU
CTPOCHHSI BEIIECTBA,
MNpUYIUHYIICPCaAAYIN OABJICHHUA
KUAKOCTBIO UJIU I'a30M BO BCCCTOPOHLIL
OJUMHAKOBO, BIIMSHHUC

aTMOC(EpHOr 0JJaBJICHUS Ha )KUBBIE
OpraHu3MBbl, U3MEpPEHNE aTMOC(HEPHOT O
JIaBJICHUS C TIOMOIIBIO TPYOKH
Toppuuenu, n3MeHeHne
aTMOC(EpPHOro JaBJICHHS T10
MCPCYBCIIMYCHUSA BHICOTHI HAl YPOBHEM
MOps, IPpUYHHBIIITIaBAHUSA TCJI, YCJIOBUA
Ij1aBaHud CyJ0B, ©BMCHCHHUEC OCaIKU
CyJlHa;aHAJIN3UPOBATH PE3YJIbTATHI
SKCIICPUMCHTAIIO U3YYCHUIO JTABJICHUA
rasa, OIbIT I10 I€PpEAAYCAaABICHUA
KUAKOCTBIO, OITBITHI C BEACPKOM
Apxumena;BeIBOAUTD GOPMYITY ISt
pacucra JaBJICHUAKUIAKOCTHU HA JTHO U
CTCHKH COoCyaa, MJId ONpCACICHUA
BbITaHKHBaIOHlGﬁ CUJIBL; YCTaHABJIMBATH
3aBUCUMOCTb UBMCHCHHUA NAaBJICHUA B
JKUIKOCTHU U Ta3€ C U3MEHEHUEM
IITyOUHBI;CpaBHUBATH aTMOC(EpHOE
JIaBJICHUE Ha PA3JINYHBIX BBICOTAX OT
MOBEPXHOCTH 3eMJIN;HaOJIF01aTh
OTIBITHI 10 U3MEPEHUIO ATMOC(EPHOTO
JaBJICHUA U ACJIaTh BBIBOABI, pa3iniaTb
MaHOMCETPLI 110 I EIIAM U CII0JIb30BaHUA;
YCTaHABJIMBATL 3aBUCUMOCTDb MCIKAY
HN3MCHCHHUEM YPOBHS KUIKOCTU B
KOJICHAX MAHOMETpa U
JaBJICHHUCM ; 10Ka3bIBaTh, OCHOBBIBAsICh




Ha 3akoHe [Tackas, CyliecTBOBaHKE
BBITAJIKMBAIOIICH CHJIBI,
JIECTBYIOIIEHHA TENO0; YKa3bIBAaTh
MPUYUHBL, OT KOTOPBIX 3aBUCHT
cumaApxumena;padoTaTh ¢ TEKCTOM
yueOHUKa, aHAJTM3UPOBATH (OPMYJIBI,
0000111aTh U A€JIaTh BBIBOIBI;
COCTaBIIAThH ILJIAH MPOBEACHUS OIBITOB;
MIPOBOJIUTH OIBITHI IO OOHAPYKEHHUIO
aTMOoC(EepHOro JaBJICHUs, U3MEHEHHIO
aTMOC(EpHOT o JaBJIECHUS C BHICOTOH,
aHAJIM3UPOBATH UX PE3YJIBTATHI U
JIeNIATh BBIBOJIBI; TPOBOIHUTH
MCCIIEIOBATEINHCKUM SKCIIEPUMEHT: 110
OIPECIICHUIO 3aBUCIMOCTH JIaBJICHUS
OT JIEUCTBYIOLLIENW CUJIBL, C
COOOIAIONMMHUCS COCYJJaMH,
aHAJIM3UPOBATH PE3yJILTATHI U JICNIaTh
BBIBOJIBI;KOHCTPYHPOBATH TPHOOP IS
JIEMOHCTPALUU THIPOCTATHY €CKOT'O
TABJICHUST; U3MEPSTh aTMochepHoe
JIaBJICHUE C ITOMOII[bIO
OapoMeTrpa-aHepoua, TaBICHHE C
MTOMOIIBI0O MAHOMETPA; TPUMEHSATH
3HAHUS K PEIICHUIO 3a71a4; ONTBITHBIM
yTeM OOHApYKUBATh
BBITAJIKMBAIOIICCICHCTBUE KUIKOCTH
Ha IMOTPY)KEHHOE B HEE TEJIO; BEISICHATh
YCIIOBUS, TPH KOTOPBIX TEJIO
TIJIABACT,BCIUTBIBACT, TOHET B )KHJIKOCTH

35. BriacHenue crmoco00OB M3MEHEHUS
JIABJICHUS B OBITY M TEXHUKE

36.1Ipuunns BO3HUKHOBEHHUS
JTaBJICHUS ra3a. 3aBUCUMOCTbD JJABJICHUS




rasa JaHHOU Macchel OT 00BeEMA U
TEMIIEPATYpBL.

37.Pa3nnuns MEXY TBEPABIMU
TEJaMH, JKMJIKOCTIMH UM  Ta3aMH.
Ilepenaua naBieHMS KUAKOCTBIO U
ra3zoM. 3akoH Ilackaius

38.Hamnuue JlaBJICHUSA BHYTpPHU
KUJKOCTH. YBEIWYEHUE MOABJICHUS C
IIIyOMHOM NOrpyXeHus

39. Pemenue 3agau 1o reme «/laBnenue
B KUJIKOCTHU U rase. 3akoH Ilackaisay.

40.060cHOBaHME pacIooKeHus
MTOBEPXHOCTHUOIHOPOIHOM KUJIKOCTH B
COOOMIAOMIMXCSI  COCy/axHa OJIHOM
YPOBHE, a JKHMAKOCTEH C Ppa3HOM
IUIOTHOCTBIO - HA Pa3HbIX YPOBHSX.
YCTpolcTBO U ACiCTBHE NUTIO3a

41.AtmochepHoe naBieHue. BrusHue
aTMOC(EPHOTO/IaBJICHUSI HA JKUBBIC

OpraHU3MBI. SBnenus,
MOJTBEP)KIAIOLIHE CYLIECTBOBAHHE
aTMOC( epHOT 0JJaBJICHHUSI

42 .0Onpenenenne aTMocdepHOro

nasienus. OneiT Toppuuennu. Pacuer
CHJIBI, ¢ KOTOpOH aTMoc(epa 1aBUT Ha
OKpY’KaloIIye MPeaIMeTh

43.3nakomMcTBO ¢ paboroil u
yCTpOCTBOM  OapomeTrpa-aHepoua.
Hcnons3oBanue ero npu
METEOpPOJIOTUYECKIX  HAOIIOEHUSX.
ATMoOchepHOe TaBJICHU e Ha Pa3IMIHBIX
BBICOTaX

44.YcTpolCTBO Y IPUHLHUII €1 CTBUSA
OTKPBITOTO YKUJKOCTHOTO u




MCTAJJIMYCCKOI'0O MaHOMCTPOB.

45. TlpuHuun nelcTBHUs MOPIIHEBOTO
AKHUJKOCTHOTO Hacoca u
THJIpaBIMUYecKoro npecca. usnueckue
OCHOBBI ~ pa0OTBI  T'HAPABINYECKOTO
npecca

46. [Ipruunnb BO3HUKHOBEHHUS
BbITaJIKMBarouied  cuibl.  [Ipupona
BBITAJIKUBAIOIIEH CUJIbI

47.3akon Apxumena. [1naBanue ten.

48. JlabopatopHas pabora Ne 8
«Onpenenenue BBITAJIKMBAIOILIEH
CHUJIbI, ICUCTBYIOIIECH Ha MOTPY>KEHHOE
B JKUJKOCTh TEJIO»

49. YcnoBus NJIaBaHUs Tel.
3aBUCUMOCTh TJIYOMHBI MOTPY>KEHUS
TeJa B )KUJIKOCTh OT €ro IMJIOTHOCTH.

50. Pemenue 3amay Do TEMaM
«ApxumenoBa CUIIA», «YcioBug
IUIABAHUSA TE

51. JlaGopatopuas pabGora Ne 9
«BBIsICHEHH € YCIIOBHH [IIaBAHUS TeNa B
KHIKOCTH

52. ®usuyeckue OCHOBBHI ILIABaHUS
CYJIOB M BO3JyXOIlJIaBaHWS. BoaHbBIN 1
BO3/IyIIHBINA TPAHCIIOPT.

53. Pemenue 3amay 1no TeMaMm
«Apxumenosa cunay, «llnaBanue tem»,
«IlmaBanue cynoB. Bo3nyxoriaBanue»

54. KontponbHas padora Ned o teme
«JlaBiieHME TBEPABIX TEN, )KUJKOCTEH U
Ta30B»

Pa

00
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55. Mexanunueckas ~ pabora, ee
(U3HYECKUI CMBICI

BBIUKCIISITE MEXaHHUECKYIO PadoTy,
MOIITHOCTBITO M3BECTHON padoTe,

[TpodeccronansHoe
CaMOONPEICIICHHE |,




56. MomHoCcTh - XapaKTepUCTUKA
CKOPOCTH BBITIOJHEHHSI paOOTHI

57. [TlpocTtele MexaHW3MbI. Ppruar.
YcnoBusi paBHOBECHSI pblyara

58. MomeHT cuibl - (Quznyeckas
BEJIMYMHA, XapaKTepHU3yroIas
neiictue cuibl.IIpaBuio MOMEHTOB

59.  VecrpoiictBo u neicTBre
PBIYXKHBIX BecoB.JIabopaTopHast
pabora Ne 10 «BpIsicHeHHE ycloOBHS
PaBHOBECHSI pblYara

SHEPrUI0;BbIPAKATh MOIIHOCTD B
Pa3IMYHbIX €IUHUIIAX;ONPENeNATh
YCJIOBHUSI, HEOOXOAMUMBIC JJIs
COBEPIIECHUS MEXaHUYECKON PabOTHI,
TJIEYO CHJIBI; IIEHTPTSDKECTH IIOCKOTO
Tesa;aHaTU3uPOBATH MOIIHOCTH
pa3sIUYHBIX TPHUOOPOB; OMBITHI C
MOIBUKHBIM U HETOJABUKHBIM
osoxkamu; KIT pa3muuHbIx
MEXaHU3MOB;IPUMEHSTh YCIOBUS
paBHOBECHs pbluara B IPaKTUYECKUX
LETAX: MOABEM U MEPEMELIECHUE
rpy3a;CpaBHUBATH JCHCTBUE
MTOIBUYKHOTO U HETIOJBUKHOTO
0JIOKOB;yCTaHABJIMBATh 3aBUCUMOCTh
MEXy MEXaHHUECKOH paboToM, chitoi
U MPOIJACHHBIM MTyTEM; MEXIY
paboToii 1 SHEprueit; MPUBOIUTH
MPUMEPHI: WILTIOCTPUPYIOIITUE, KaK
MOMEHT CHJIbI XapaKTepU3yeT AeHCTBUE
CHJIBIL, 3aBUCSIIIEE U OT MOJIYJISI CHIIBI, U
OT €€ IJIe4a; MPUMEHEHHS
HEMOJIBMYKHOT'O U MOJBUKHOTO OJIOKOB
Ha IIPAKTUKE; pa3JIMYHbIX BUJIOB
paBHOBECHS, BCTPEYAIONIUXCS B OBITY;
TeJ, 00J1aIal0IUX OAHOBPEMEHHO
HKHUHETHYCCKOM, 1 MIOTCHITHAILHON
SHEPruei; MpeBpalIeHs YHEPTUU U3
OJTHOTO BHJIA B IPYTOl ;pab0TaTh C
TEKCTOM y4eOHHKa, 000011aTh U IeTaTh
BBIBOJIbI; YCTAHABIMBATH ONBITHBIM
IIyTEM, 4TO MoJjie3Has padora,
BBITIOJTHEHHAS C TTOMOIIIBIO TIPOCTOTO
MeXaHu3Ma, MEHbIIIE TTOJTHOM; BUJT

[IEHHOCTH HAyYHOT'O
[MO3HAHHUS ,
PKOJIOTHYECKOE




PaBHOBECCHUA 110 UBMCHCHUIO
IOJOXKXCHHUA LECHTPA TAKCCTU
TCIIA;ITPOBEPATH ONBITHBIM IIYTEM, ITPU
KaKOM COOTHOIICHHUHN CHUJI U UX ITJICH
pbrdar HaXoAUTCSA B PaBHOBCCHUH
MIPaBUII0 MOMEHTOB;pa0bOTaTh B
CpYIIIIE;

MPUMCHATH 3HAHUA K PCIICHUIO
3aj1a4;1eMOHCTPUPOBATH
IPE3CHTAIlMU;BBICTYIIATH C
JIOKJIa/IaM¥;y4acTBOBATh B
00CYyK/IEHIH TOKJIaI0B U TPE3CHTALUII;
paboTath B rpynme

60. TloaBWXHBIII W HEMNOABUXHBIA

OJIOKH —  TPOCTBIE  MEXaHHU3MBI.
PaBeHcTBO pabOT MpU HCMOIH30BAHUU
MPOCTBIX  MEXaHU3MOB.  «30JI0TOE

MIPpaBUJIO» MCXAHUKHU

61. Ilentp tmxectn Tema. LleHTp
TSHKECTH Pa3JIMYHBIX TBEPBIX TEJl.

62. Cratuka - pasge’l MEXaHUKH,
U3YYarOUINil yCIIOBUS PAaBHOBECHS TEIL
YcnoBusI paBHOBECHS TEN

63. TloHATHE O TOJE3HOH M TOJIHOU
pabore. KIIJ] mexanusma. Haxmnonnas
IJIOCKOCTb. Onpenenenne KITZQ
HAKJIOHHOW 1yiockoctu. JlabopaTopHas
pabota Ne 11«Omnpenenenne KIIJ npu
nogbeMe  Tena MO0  HAKIOHHOMU
MIJIOCKOCTH

64. Dueprus. [loTeHnanbHas 3Heprus.
3aBUCUMOCTh OTEHIIMATBHOM YHEPrUU
Tela, MOJHITOrO Haj 3eMiei, OT €ro
Macchbl u BBICOTBI OJbEMA.




Kunernueckast sHeprus. 3aBUCUMOCTb
KMHETHYE€CKOW HEPruu OT MACCHI Tella
U €0 CKOPOCTH

65. KorTponbHas pabora Ne5 mo teme
«Pabora. MouHoCTb, SHEPrus»

66. ITepexon OJTHOTO
MEXaHUYECKON SHEPTUU B IPYTOM.
[lepexon sHEpPrUM OT OAHOrO TENA K

Apyromy

BHIA

67.1Torosas KOHTpoJsIbHas paboTa

68. O6o0menre MmaTeprana 7 Kiacca

8 KJIACC (68 yacoB 24 B He/1eJI10)

= ° Temsl Koa-Bo yacos Bun nesarenpbHOCTH yUeHUKA OcCHOBHEIE
a]
5 i HAIIPaBJICHUS
= .
g c g & & = BOCIIUTATENLHON
W ~ o = & g g
= & === NeSITENIbHOCTU
23 | 1. TennoBoe nBwxkenue. OcoOeHHOCTH 1 Pazmuath TEIUIOBBIC SBJICHHS, arperaTHbie | L[eHHOCTH — Hay4HOro
OBUKCHUS MOJIEKYI. CBa3b COCTOSIHHUA BCIICCTBA, AHAJIM3UPOBATHh IIO3HAaHUA y
TeMIepaTypbl Tella M CKOPOCTH 3aBHCHMOCTh ~ TEMIIEpPATyphl ~Tela OT | TPpaXKIaHCKOE
JBIKEHHS. €ro MoleKyl. JIBHKeHHe CKOPOCTH  JIBHDKGHHMS €r0  MOJICKYJN, | BOCIIUTAHHE , TPYI0BOE
MONEKYl B Tra3ax, OKHIKOCTAX K TaOJIMYHbIC [aHHbIC, rpaUK MJIaBJICHUS U | BOCIUTaHHE W |
’ OTBEpIIEBaHMsI; HAOIOIATh U MCCIE0BaTh | MPOEeCCHOHATBHOE
TBepabIX Tenax. [IpeBpaienue sHeprun
HpeBpaIIeHUE SHEPrUu Tena B | camooIpeie/icHue ,
Teda B MCXAHHHUCCKMX  HpoHeccax. MEXaHMYeCKHX Ipoleccax; MPUBOIUTH | 3KOJOTHYECKOEe
BryTpenHsis sHeprus Tena [PUMEPBL: TPEBPAICHUST DHEPTUU TPHU | BOCIUTAHHE
2.YBenuyYeHUe BHYTPEHHEW DSHEPruu 1 MOgbeMe Tella M IPH €ro  IIaCHHH,
TeNa IMyTeM COBEpIICHUS PaOOTHI HaA MEXaHHYECKOH SHEPrid BO BHYTPEHHIOK;
HUM WIM €€ YMEHbIIEHUe IpHu U3MEHCHHsI BHYTPCHHEH DSHEpruuM Tena
COBCPILICHUH paboThI TCIIOM. myTeM COBCPIICHNS paboThI 3!
W3MeHeHne BHYTPEHHEW >HEpruu Tema Tenonepenadn,  TCIUIONEPEaain  MyTeM
2 = IyTEeM TEIIONepeiadn TETIIONPOBOTHOCTH, KOHBEKIHH u
S = 3. TemmonpoBOgHOCTH Paznuune 1 WBSIYHCHUA, - TIPUMCHCHMA — Ha - TIPAKTHKE
B g . 3HAHUW O Pa3MYHOW  TEIIOEMKOCTH
5 = TENJIONPOBOTHOCTEN Pa3TMYHBIX . i
o= BEILIECTB; SKOJOTUYECKU YUCTOrO TOIIHBA,
BEIIECTB




4. KoHBeKIMS B KHIKOCTAX U rasax.
OObsicHeHHEe KOHBeKIuH. llepemaya
sHeprun u3nydeHueM. OCOOEHHOCTH
BHJIOB TEIJIONIEPEIAYH

5. KomnuecTtBo Temnorel. EnunHuim
KOJUYECTBA TEIIOTHI

6.yHeHBHa${ TCIIJIOCMKOCTDh BC€IICCTBA

7. @opmyna mIsg pacdyera KOJIMYECTBA
TENJIOTHI, HE00XOIUMOr0 JUISL
HarpeBaHUs Telsla UJM BbIACIAEMOr0 UM
IPU OXJIAKJIECHUU

8. VYcrpoiictBO W  mpUMEHEHHE
kanopumerpa. JlabopatopHas paboTa
No 1«Omnpenenenne KOJIMYECTBA
TEIUIOTHI TPU  CMEIIMBAaHUM  BOJBI
pa3HO TeMIIEpaTyphI»

9. JlaboparopHas pabora No
2«Omnpenenenne YAEIbHOU
TEIJIOEMKOCTH TBEPJOTO TeJlay

10. TormBO Kak MCTOYHUK SHEPIHH.
VYaenbHas TEMJIOTa CrOpaHUs TOILIMBA.
dopmyna sl pacuera KOJIWYECTBA
TEMJIOThI, BBIICISEMOr0 MPU CrOPAaHUHU
TOILJIBA

11. 3akoH coxpaHEHHsS MEXaHUYECKOI
sHepruu. [IpeBpalienre MexaHn4ecKoi
SHEPrUuu BO BHYTPEHHIOIO.
IIpeBpalieHrie BHYTpEHHENH 3HEPruv B
MexaHundeckyro. CoxpaHeHHue SHepruu
B TEIUIOBBIX  Ipolleccax.  3aKoH
COXpaHEHUS U MPEBPALCHHs SHEPTUHU B
IIPUPOLE

12. KonrtponbHas padora Nel mo Teme
«TennoBple ABJICHUS

[IOATBEPXKIAIOIIME 3aKOH  COXPaHEHUs
MEXaHWYECKOM  SHEpPruM;  arperarHbix
COCTOSIHMM BEILIECTBA; SIBJICHHUIA MPUPOJIBI,
KOTOpble  OOBSCHSIOTCA  KOHJEHCAIen
rnapa; HCITOJIb30BaHUs SHEPINH,
BBIJICIIIEMOW MPU KOHJIEHCAIMK BOJISIHOTO
rnapa; BJIMAHHA BJIQXXKHOCTU BO3AyXa B 6bITy
W JIeATEIbHOCTH 4YEJIOBEKAa; MPUMEHEHUS
JABC nHa npakTHiKe; NIPUMEHEHHUS MapOBOI

TypOMHBI B  TEXHHKE; IIPOLIECCOB
IUTaBJICHUS. M KpPUCTAUIM3AaLUU BELLIECTB;
OOBSICHATh:  W3MEHEHHE  BHYTpEHHeEH

SHEPrHH TeJa, KOT/a HajJ HUM COBEpIIAIOT
paboTy WM TEmo coBepmaeT padoTy;

TEIJIOBBIC SIBJICHUS Ha OCHOBE
MOJIEKYJISIPHO-KHHETHIECKOU TEOPUH;
¢busnueckuit CMBICII: yAEIbHOU

TEIJIOEMKOCTH  BEIEeCTBa,  yIETbHOU
TEIUIOTHI CTOPaHUs TOIUINBA, YJCIbHON
TEIJIOTHI TAPO00OPA30BaAHUS; PE3Y/IbTATHI
SKCIEPUMEHTA; MPOLECCHl IJIaBICHUS U

OTBEp/CBAaHUS  Tela Ha OCHOBE
MOJICKYJISIPHO-KHHETHIESCKIX

pe/ICTaBIICHUIA; 0COOEHHOCTH
MOJIEKYJISIPHOTO CTpPOCHUS rasos,

KUJKOCTEN U TBEPIBIX TEJl, IOHUKEHHE
TEeMIepaTypsl KUAKOCTH MPU HCHApEHUU;
npuHImn padotsl U ycrporictso ABC;
9KOJIOTUYECKHE TIPOOJIEMBI HCIIOIb30BAHUS
JABC u myTH ux peleHus; yCTpoHCTBO U
MPHHIUIT  pabOThl MMApOBOH  TYypOHHBL
KJIaccu(UIMPOBaTh: BUBI TOIJMBA 110
KOJINYECTBY TEIJIOTHI, BBIACJISIEMON MPH
CrOpaHH{; TpHOOpPHI IJISI  M3MEPEHHUS
BJIQXKHOCTH BO3/yXa; MEPEYNCTISITh
crocoObl U3MEHEHUSI BHYTPEHHEN SHEPruu;
OPOBOJUTH  OMBITHI 1O  W3MEHECHHUIO




13.ArperatHble COCTOSIHHS BEIECTBA.
Kpucrammueckue tena. IlnaBienue u
OTBEpIECBaHUE. Temnepatypa
mnaBiaeHus. ['paduk mmaBiaeHUs U
OTBEP/ICBAHMS KPUCTAIMYECKUX TEJ

14.VnenpHast TemaoTa  IIJIaBIIEHHUS.
OObsicHEHHE TPOIECCOB IUIABICHUS H
OTBEpJICBaHKMS Ha OCHOBE 3HAaHHHA O
MOJIEKYJIIPHOM CTPOCHHHM BEIECTBA.
dopmyna s pacuera KOJUYECTBA
TEILIOTHI, HEOOXOAUMOrO JIJIs
IUIABJICHUS TEJIA WM BBIJCIISIONICTOCS
P €0 KPUCTAILTU3AINHI

15. Pemenne 3amgady 1o TEMeE
«HarpeBanne Ten. IlmaBnenne wu
KPUCTAJUTA3AITUS

16. IlapooGpa3oBaHue U HCIApEHHE.
CkopocTtb ucnapenusi. HacblmeHHbl 1
HEHAchllleHHBI map. Konaencauus
napa. OcobenHoctu IPOIIECCOB
ucrapeHus U KOH/IEHCAL1H.
[lornomenue 3Hepruu Mpu UCHapeHuu
KUJKOCTH U BBIJIEJIEHUE €€ NIPU
KOH/IEH Calluy mnapa

17. Tlponecc kunenus. I1ocTOSHCTBO
TEeMIIEpAaTypbl ~ TP  KUICHUU B
OTKPBITOM cocyie. PU3n4ecKuil CMBICI
yIEIBHOM TEIIOTHI Tap000pa30BaHUs U
KOHEH Callni

18. Pemenue 3amau Ha  pacuer
YICJIBHONW TEIIOTHI MMapooOpa3oBaHus,
KOJIMYECTBA TEIUIOTHI, OTIAHHOTO
(MOy4yeHHOr0) TEJIOM TMpU KOHJIEH-
canuu (mapooOpa3oBaHMH)

BHYTPEHHEN SHEPruu; MPOBOJIUTH
HCCIIEIOBATENILCKUNA ~ DKCIEPUMEHT 0
TEIUIONPOBOAHOCTH PA3IUYHBIX BEILIECTB;
M0 M3YYCHHIO IUIABJICHUS, HCHApPEHUS U
KOHJICHCAllUW, KUIIEHUSI BOJIbl; CPaBHUBATh
Bunbl Teronepeaun; KIIJ[ pazmudaabix
MallliH YU MEXaHU3MOB; YCTAHABJIUBATh
3aBUCMMOCTh MEXKIYy Maccod Tela U
KOJIMYECTBOM  TCIUIOTHI;  3aBUCHUMOCTH
Mpolecca IUIABJICHUS OT TEMIEPATYpPhl
TE€JIa; PACCUUTHIBATH KOJIUYECTBO TEILIOTHI,
HEOOXOMMMOe JIsi HarpeBaHWs Teja Wid
BBIACISIEMOE UM [PU  OXJIAXKICHUM,
BBIICISIIOLIEECS. NpU  KPUCTAIUIU3ALUH,
HEOOXOMMOE JIJIl TIPEBPAICHHUS B Map
KUJKOCTH JII000H Macchl, TMPUMEHSTH
3HAHUS K PEIICHHIO 3a]a4; ONpeaeisiTh U
CpPaBHUBATh KOJMYECTBO TEIIOTHI,

OT/JIaHHOE TOpSYEe BOJOM M TOIy4YEeHHOE
XOJOAHON TIpU TeII0O0OMEHE; OMpeersiTh
VAENBbHYI0 TEIUIOEMKOCTh BELIECTBA U
CpaBHMBATh €€ C TaOJMYHBIM 3HAYCHUEM;

U3MCPAThH BJIA>XHOCTb BO31yXa,
MPEACTAaBJIAThL PE3YJIbTAThl OIIBITOB B BUAC
Ta6J'II/ILI N AHAJIM3UPOBATb IMPUYINHBI

MOTPENIHOCTE M3MepeHnii; paborath B
rpynme;  BBICTYNIaTh C  JOKJIaJaMu,
JEMOHCTPHUPOBATh IIPE3EHTALMN




19. BnaxuocTts Bo3nyxa. Todyka poCH.
CriocoObl  ompezeneHus BIAKHOCTH
BO3JyXa. ['urpomerpsl
'KOHJICHCAIIUOHHBII ¥ BOJIOCHOW.
[Tcuxpomerp. JlabopaTopHas padora No
3  «OmpeneneHne  OTHOCHUTEIBHOM
BJIQXKHOCTH BO3JTyXa»

20.Pabota raza u mapa IpH
pacumpenud. TemnoBble JABUTATENH.
[IpumeHeHue 3aKkoHa COXpaHEHUS U
MIPEBPAILIEHUS] SHEPrud B TEIJIOBBIX
JBUratensx. YCTPOMCTBO M MPUHLMI
JNeMCTBUSL  ABUTaTeiast BHYTPEHHEro
cropanus (JIBC). Dxonoruueckue
npobJiemMsl ipu ucnoss3oBanuu JJBC

21. YcTpoiicTBO W IPUHIMI JEHCTBUS
napoBoii TypOuHbl. KIIJ[ TeroBoro
JIBUTATEIIS

22. KonrponbHas padota Ne2 mo teme
«ATperaTHble COCTOSHHS BEIIECTBA»

23. OOoOmarmmii ypoKk TI0 TeMe
«TermoBbIe SBICHUS»

SJIGKTpI/ILIeCKI/Ie SIBJICHUSA

29

24 Dnextpusaruss  Ten.  J[Ba  poma
ANEKTPUUYECKUX 3apsiioB.
B3aumoneiictBue OJTHOMMEHHO "
Pa3HOUMEHHO 3aPSKEHHBIX TeJ

25.YcerpolicTBo EKTPOCKOIA.
[TonsiTrist 00 DIEKTPUUECKOM TIOJIE.
[Tone kak 0cOOBIN BU MATEPHH

26.J1emuMOCTh AIIEKTPUYIECKOTO 3apsija.
DJIEKTPOH — YacTHIla ¢ HAUMEHBIIUM
EKTpUYECKUM  3apsaoM. Egununa
anekTpuueckoro 3apsga.  CrtpoeHue
atoma. CTpoeHne sAapa  aToMa.

OOBICHATH: B3aUMOJICHCTBHE 3aPSKEHHBIX
Tel ® CYIeCTBOBaHWE JIBYX pOJIOB
ANEKTPHIECKUX 3apsJioB; OIIBIT
HNodde-Munkena; 3IeKTPU3AIMIO Tel
MpH  CONMPHUKOCHOBEHHMHW;  00Opa3oBaHUe
TTOJIOKUTEIBHBIX ¥ OTPUIIATEIILHBIX HOHOB;
YCTPOHCTBO  CYXOI'0  TaJbBaHHYECKOTO
AIIEMEHTa; OCOOCHHOCTH DJICKTPHUYECKOTO
TOKa B MeTaJilaX, Ha3HAYeHUEe UCTOYHHUKA
TOKa B DJICKTPUUECKOW IIENH; TEIIOBOE,
XMMHYECKOS U MarHUTHOE JICHCTBUS TOKA;
CyIIIECTBOBAHUE MTPOBOHUKOB,
TTOJIyIIPOBOTHUKOB U JUAJICKTPUKOB HA

I'paxnanckoe
BOCIIUTaHUE,

IHCHHOCTU HAY4YHOI'O

MIO3HAHUS
9KOJIOTUYECKOE
BOCIIUTAHUC
TPYJ0BOE
BOCIIMTAHUC
npodeccruoHanbHOoe
CaMOOIIpeIeIICHU e

n




Heittponsl. [TpoTonsl. Mogenu aToMoB
BOJIOPOAA, renus, TUTHS. 1oHBI

27.00bICHEHHE HA OCHOBE 3HAHUHA O
CTPOCHHM aToOMa JJICKTPU3AIUH Tell
OpU  CONMPUKOCHOBCHUH,  Mepeiaye
YacTH 3JCKTPHUECKOrOo 3apsaa  oT
OJHOrO Tela K Jpyromy. 3akoH
COXpaHEHHs IJIEKTPUIECKOr 0 3apsiaa

28.JleneHre BEIIECTB MO CIIOCOOHOCTH
MPOBOJIUTh JJIGKTPUYCCKHH TOK Ha
NPOBOJHUKH,  TOJYIPOBOAHUKH U
JTUDJICKTPUKH. XapakTepHas
0COOEHHOCTb MOJYITPOBOTHHKOB

29 DneKkTpu4yecKuid TOK. YCIOBHS
CYILLIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
W cTOUHHKY 3IIEKTPUYECKOr0 TOKa

30.OnekTpuyeckass  Henb U €€
COCTaBHbIE 4acTu. YcaoBHbIC
O603H3‘I€HI/I$I, MNPpUMCHACMBIC Ha
CXEMaX JJICKTPUICCKUX LI CTI en

31.IIpupona 3JEKTPUUECKOrO TOKa B
MmeTasuiax. CKOpoCTh paclpoCTpaHEHHUS
JJIEKTPUYECKOr 0 TOKa B IPOBOJHHUKE.
JleiicTBUA ~ DIIEKTPUYECKOrO0  TOKA.

[IpeBpaiienne SHEPIruu
IEKTPUYECKOI0 TOKA B JIPYIHe BHJIbI
SHEPruu. Hanpasnenue

QJICKTPUYCCKOI'0 TOKa

OCHOBE 3HAHUI CTPOCHHUS
aTOMa;3aBUCUMOCTh WHTEHCUBHOCTH
NEKTPUYECKOr0 TOKa OT 3apsga H
BpPEMEHY; MPUYNHY  BO3HMKHOBEHUS
COTIPOTHUBIICHHS; HarpeBaHue

ITPOBOIHNKOB C TOKOM C Io3nnun
MOJIEKYJSIPHOTO  CTPOEHMsI  BEILECTBA;
crocoObl  yBEIMYEHHUST W yMCHBIICHUS
€MKOCTM  KOHJIEHCAaTOpa;  Ha3HaueHHe
HCTOYHUKOB DJIEKTPUYECKOTO TOKa U
KOHJIEHCAaTOPOB B TEXHUKE; aHAJIM3UPOBAThH
TabJIMYHbIE AaHHBIE W TPa(UKH; TPUUNHBI
KOpPOTKOT'O 3aMbIKaHUS; IIPOBOJUTH
HCCJICZIOBATENbCKUI  DKCIEPUMEHT IO
B3aUMOJEHCTBUIO  3apsDKEHHBIX  TET
OOHapY)KMBATh HAdJIEKTPU30BAHHBIC TeEla,
JJIEK-

TpHUYECKOE ToJIe; MOJIb30BATHCS
IEKTPOCKOIIOM, aMIIepMETPOM,
BOJILTMETPOM, PEOCTATOM;  OIPEAEIITh
W3MEHEHHE CHJIBI, JIEHCTBYIOIEH Ha
3apsHKEeHHOE TelNo TMpH  yJHajJeHuu U
MpUOIMKEHUH €ro K 3apsHKEeHHOMY Tedly;
LEHy JeJeHUs IIKajbl aMIepMerpa,
BOJIBTMETPA; TOKa3bIBaTh CYIIECTBOBAHHE
yacTull, UMEOLIUX HaUMEHbIIUH
JNEKTPUYECKU  3apsf;  yCTaHaBJIMBAaTh
IepepacipeielIcHIe 3apsaa Ipu Iepexome
€ro C HawWIeKTPU30BAaHHOIO TeJla Ha
HEHa3JIeKTPU30BAaHHOE pu
COIIPUKOCHOBEHMH; 3aBUCHMOCTb  CHJIBI
TOKa OT HaINpsDKEHUS W CONpPOTHBICHUS
MIPOBOJHHMKA, pabOTBl  BIIEKTPUUECKOrO
TOKa OT HAalpsDKeHHs, CHJIBI TOKa U
BPEMCHH, HAINPSHKCHUS OT pabOThI TOKA U
CUIBl  TOKa; TPHUBOAWUTH  IPUMEPHL
IMPUMCHCHUA IIPOBOJIHUKOB,




[IOJIy[IPOBOJHUKOB W  JUAJIEKTPUKOB B
TEXHUKE, TPAKTHYECKOTO MPUMEHEHHS
ITOJIyIIPOBOJHUKOBOTO JMO/a; UCTOUHUKOB
ANEKTPHYECKOTO TOKa; XUMHUYECKOr0 U
TEIUIOBOT'O IEHCTBUSA AIIEKTPUUECKOTO TOKA
U MX HCIIONIb30BAaHUS B TEXHUKE O paboTe U
MOITHOCTA ~ JJIEKTPUYECKON  JIAMITOYKH;
paccuuThIBaTh: CHIJIy TOKa, HaIlpsDKEHUE,
UIEKTPUYECKOE  COIPOTUBJIEHUE;  CHILY
TOKa, HANpPsDKEHUE M COMPOTHUBJICHUE TIPU
[IOCJIEIOBATEIbBHOM M MapaulebHOM
COCMHEHNH TIPOBOAHUKOB;, pPaboTy H

MOIIHOCTb IEKTPUUECKOrO TOKa;
KOJINYECTBO TEIUIOTHI, BBIJIEIISIEMOE
MPOBOJHUKOM C TOKOM TIO 3aKOHY
dxoynsa-Jlenua; 3IEKTPOEMKOCTh
KOHJIEHCaTOopa; pabory, KOTOPYIO
10JIb30BATHCS aMIIEpPMETPOM,
BOJIETMETPOM; peocTarom UL

pEeTyIUpOBaHUS CUJIBI TOKa B  IICTH;
HU3MEPATh COMPOTHUBJICHHE  MPOBOHHUKA
HpI/I IIOMOIIHN aMHepMerpa n BOJILTMeTpa;
MOIITHOCTL M pabOTy TOKa B JIaMIie,
UCIIONB3YSI aMIIEPMETP, BOJLTMETP, YacChl;
MPEJICTABIATh PE3yJIbTaThl U3MEPEHUU B
BHJI€E TaOIuI[; 0000IIATE U IENATH BEIBOIEI
0 3aBUCHUMOCTH CHIBI  TOKA W
COIIPOTHBIICHUS TIPOBOIHUKOB; padoTaTh B
IpyIIe; BBICTYNATh C JIOKJIAJOM HIH
CIylIaTh JOKJIAJbl, TMOATOTOBIICHHBIE C
WCIOJBb30BaHueM Mpe3eHTanuu: «Mcropus
PasBUTHS DJICKTPHUECKOTO OCBEHICHUSD,
«/cnonp3oBaHne  TEIJIOBOrO  JIEHCTBUS
JNIEKTPUYECKOTO TOKa B  YCTPOMCTBE
TEIUMI, ©W  WHKyOaropoB», Mcropus
co3lmaHus KoHjaeHcaropa», «lIpuMmeHeHue
AKKyMYJISITOPOBY; HU3TOTOBUTH




32.Cuma TOKa. NHTEeHCHBHOCTH
aneKTpuueckoro Toka. Popmyna s
ONpeeNeHnus] CHJIbl ToKa. EauHUIbI
CHJIBI TOKA

33.Ha3znauenue amIiepmerpa.
Bxiouenue ammepmeTpa B LIEHb.
OmnpeneneHue 1LEHbl JEJNEHUS  €ro
mkanel. Jlaboparopuas pabota
Ne4«Cbopka smexkTpuueckoil uemnu u
U3MEpEHUE CHIIbI TOKA B €€ pa3iIM4HbIX
y4acTKax»

34.2OnexkTpruyeckoe HanpsoKeHUE,
envHula HanpsbkeHus. Gopmyna uis
OTIpEICIICHUSI HATIPSIK CHUS

35.U3mepenne HaIpsHKEHUS
BOJIbTMCTPOM. Bxmrouenue BOJIBTMCTpPaA
B IICIIb. OHpeHCHCHI/IC OCHBI ACIICHUA
€ro IIKaJbIl.

36.27€KTpUYECKOEe  CONPOTHUBJICHUE.

3aBUCUMOCTD CHJIBI TOKa oT
HaIpsKCHUS npu IIOCTOSIHHOM
COIIPOTUBJICHUMU. ITpupona
JNEKTPHYECKOr O COIIPOTHUBIICHMUS.
JlabopatopHas pabora No
S«M3mepenne HaNpsKEHUs Ha

Pa3IUYHBIX Y4acTKaX JJIEKTPHUUECKON
(210703

37.3aBUCHUMOCT,  CHJBI TOKa  OT
COHpOTI/IBJ'IeHI/ISI HpI/I IIOCTOSITHHOM
HanpspkeHuu. 3akoH Oma Juisi ydacTka
J1(S30041

38.CooTHOLIEHUEM XY

JeHICHCKYIO OaHKY




COIPOTHUBJICHUEM IMPOBOJHUKA, €TI0
JUTMHOU

Y TJIONIA/IbIO IMOMEPEYHOr 0 CEYEHUS.

Y nenpbHOE CONPOTUBIICHHE MPOBOAHUKA

39. Ilpumepsl Ha pacyeT compo-
TUBJICHUS TPOBOJIHUKA, CUJTBI TOKA U
HanpspkeHus. Pemenne 3agay

40.IlpuHuun neicTBUsS U Ha3HAYEHUE
peocrata. IlomkmoueHue peocTtara B
nenb. JlaboparopHas pabora  Ne
6«3Mepenne cuibl TOKa M €ro
PETYIIMPOBAHUEPEOCTATOM)

41.  JlaGopatopHass  pabora  Ne
T« 3mepenue COMPOTUBIICHUSA
MIPOBOJIHUKA MPHUIIOMOIIU aMIlepMeTpa
Y BOJIbTMETPA»

42. TlocrmemoBaTebHOE COEOUHEHNE
HpOB OJIHI/IKOB.COHpOTI/IBJ'IeHI/Ie

IIOCJICIOBATCIIEHO COCIUHCHHBIX
MIPOBOJAHUKOB. Cuna TOKa u
HaIpsKeHH e B HENUIpH
IIOCJIE0BATEILHOM COEINHEHNH.

43 IlapamnensHoe COoeINHEHNE
MpoBOAHUKOB. CONMPOTHUBIECHUE JIBYX
napaieabHO COCIUHEHHBIX
npoBOAHUKOB. CHjla TOKa H
HaIpsHKCHHE B L e npu

napajuiCJIbHOM COCIMHCHUHU

44. Pemenue 3amau. CoenuHeHHE
IIPOBOAHUKOB. 3akoH OMa aJ1d y4acTka
LeMnH

45.KontposbHas padora Ne3 mo temam
«INEKTPUYECKUI TOK.
Hanpspkenuey,«ConpoTuBiieHue.




CoenvHeHne MPOBOTHUKOBY

46.Pabota  DJIEKTPHYECKOTO  TOKA.
dopmyna s pacdeta pabOTHI TOKa.
Enuaumer paboTel TOka. MOIIHOCTH
AJEKTpUYECcKOro Toka. dopmyna ais
pacuera MOIIHOCTH TOKa

47.®opMmyna Ui BBIYUCIECHUS pabOTHI
3JEKTPUYECKOr0 TOKA Yepe3 MOIIHOCTD
u Bpemsa. EauHuner paboTsl TOKA,
HCIIOJIb3yEMBbIE Ha TIpakTuke. Pacuer
CTOUMOCTHU U3pacxo0BaHHOU
3JEKTPOIHEPTUH. JlaGopaTopHast
pabota NeS8«M3mepeHue MOLIHOCTH U
paboThI TOKA B DJIEKTPUYECKOHN JamMIIey

48.@opmyna s pacuera KOJUYECTBA
TCIIJIOThI, BBIACIACMOro MpPOBOJHHUKOM
pu NPOTEKAHUHU o HEMY
ANEKTPUUECKOro Toka. 3akoH Jlkoyis-
Jlenna.

49.KonneHncarop. DJIEKTPOEMKOCTh
KOHJIEHCcaTopa. Pabota
JIEKTPUYECKOT OO  KOHJEHCATOpa.
Enunnna
JIEKTPOEMKOCTUKOHEHCATOPA.

50.Pa3mmmuneIe BUIBI JIaMII,
HCIOJIb3yEMbIE B OCBCIIICHHH.
YerpoilcTBO  amIibl  HaKaJMBaHUSL.
Tenosoe nencTBue TOKa.
DIIEKTPUYECKUE HarpeBaTeIbHbIE
npubopel. [IpuumMHBI Teperpy3ku B
e U KOPOTKOTO 3aMBIKAHMUSI.
IIpenoxpanuTrenu.

51.KontponbHas pabora Ne4 no remam
«Pabora 51 MOILIHOCTh




DIIEKTPHUYECKOI OTOKA, «3aKoH
Jxoyns-Jlenna», «Konaencatopy.

52. OOoOmarommii ypoK MO0 Teme
«DNEKTPUIECCKUE STBICHUS

DNEeKTPOMArHUTHHIC

SIBJICHUSL

53.MaruuTHoe 10jie. YCTaHOBJIEHUE
CBSI3M MEXY SJIEKTPUUECKUM TOKOM U
MarHuTHeIM TniosieM. OmnwIT DpcTena.
MaruutHoe 1oJjie MpsIMOro TOKa.
MarHuTHbBIE TMHUU MarHUTHOTO I10JIS

54. MarauTHoE 10JIe KaTYLIKU C TOKOM.
CriocoObl  M3MEHEHHsSI  MarHUTHOI'O
JeHCTBUS KaTylIKuU C  TOKOM.
DJIEKTPOMAarHuThl 1 WX MPUMEHEHHE.

HUcnwiTanue NENCTBUS
AJIEKTPOMAarHuTa. JlabopaTopHas
pabota Ne 9 «CbOopka s5eKTpoMarHuTa
Y MCIIBITAHUE €T0 ACHCTBUSY

55. ITocroguurie MAaTrHUTBHI.
BzaumoneiictBue MAarHHUTOB.

BBIHBJ'IHTI) CBA3b MC)K}Iy 3HeKTpI/I'-ICCKI/IM
TOKOMHU MAarHuMTHBIM HOHCM;O6’LHCHHTBI CBA3b
HaHpaBHeHHH MaFHI/ITHI)IXJ'II/IHI/[ﬁ MAarduTHOI'O
TOJIsI TOKA C HAITPaBICHUEMTOKA B IPOBOJHUKE;
YCTPOWCTBO  3JIEKTPOMArHUTa;BO3HUKHOBEHUE
MAarHUTHBIX Oypb, HaMarHWYWBAaHUC >KENE3a;
B3aMMO/ICHCTBHE TTOIOCOB MATHUTOB;IIPUHITHIT
JCHCTBUS 3JICKTPOJBUTATENS W 00JACTHETO
MIPUMEHEHHUS; [IPUBOIUTH MTPUMEPHI MAarHUTHBIX
SIBIICHHIA, UCTIOJIb30BAHUS 3JICKTPOMArHUTOB B
TEXHUKEU OBITY;yCTAaHABIMBATH CBSA3b MEXKIY
CYIIIECTBOBAHUEMDJICKTPUICCKOTO  TOKa |
MAarHUTHBIM IT0JIEM, CXOJICTBOMEXKIY KaTYIIKOM
C TOKOM W MarHHTHOW CTPeNKOoif;0000mars u
JIeTIaTh BBIBOJBI O PacloOI0KEHUUMArHUTHBIX
CTPEJIOK BOKDPYr TMPOBOJHHKA C TOKOM,0
B3aUMO/ICHCTBUM MarHUTOB;Ha3bIBaTh CIIOCOOBI
YCHJICHUSI MAaTHUTHOTO JICUCTBHSI KATYIIKU C
TOKOM;IIONTy9aTh KAPTUHBI MAarHUTHOTO OIS

MIOJIOCOBOTO " JyrooO6pa3Horo
MarHUTOB;ONHNCHIBATh OTIBITHI 1o
HaMarHUYUBaHUIO BEILIECTB; [IEPEUHCIIATh
IpEerMYyIIECTBA 3JIEKTPOJIBUraTENEHITO

CPaBHEHHIO C TCIUIOBBIMHU

ITatpuotnyeckoe
BOCIIMTaAHHUC y
rpa)kIaHCKOe
BOCIIUTaHUE ,
HKOJIOTUYECKOE
BOCIIUTaHUE ,
LIEHHOCTH HAay4HOI' O
IIO3HaHUA




OObBsiCHEHWE TPUYMH  OpPHEHTAIMH
JKEJIE3HBIX OIMUWJIOK B MAaTHUTHOM IIOJIE.
MaruuTtHoe moJjie 3eMin

56. JlelicTBMe MAarHMTHOTO IIOJIS Ha
MPOBOJTHUK C TOKOM. YCTPOWCTBO U
MPUHITUT JACUCTBUS AJICKTPOJBUTATEIS
MOCTOSHHOTO  Toka. JlabopaTtopHas
pabota Ne 10 «3yuenue
AIIEKTPUYECKOT O JIBUTATEIIS
MOCTOSIHHOT'O TOKa (Ha MOJICIIH )

57 KontponbsHast pabota Ne5 mo Teme
«DNEeKTPOMarHUTHbIE SIBJICHUS

CBeTOBBIE
SBJICHUS
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58. UcTounukm cBera. EcTecTBEeHHBIC 1
HUCKYCCTBEHHBIC HMCTOYHUKH  CBETA.
ToueuHBIM MCTOYHUK CBETH CBETOBOM
Iyd. IIpamonuuernoe
pacnpocTpaHeHue CBETa. 3aKoH
MPSIMOJIMHEWHOTO  pacpoCcTpaHEHUS
ceera. OOpa3oBaHKE TCHH U MOTYTCHHU.
ConHe4yHOE U JIyHHOE 3aTMEHUS

59.5IBeHns, HaOJIFoJaeMble npu
MaJeHUU Jyya CBETaHa [PaHUILY
pasgena aByx cpen. OrtpaxeHue
CBETa.3aKOH OTpaKEHUS CBETA.
OO6paTUMOCTh CBETOBBIXJIyU el

HaGmronats MPSIMOJIMHEHHOE
paclpoCcTpaHEeHHECBETa, OTpPaKEHHE CBETa,
MpeJIOMJICHHE CBEeTa;00bACHATh 00pa3oBaHHE
TEHH W TIOJNyTCHH;BOCIPHATHE H300paKSHUS

TrjIa3oM YCJIIOBEKA,[IPOBOTUTH
I/ICCHC,I[OBaTCHLCKI/Iﬁ SKCHEPUMEHTIIO
MOJIYYCHUTIO TCHU n IMOJIYTCHHU, 1o

M3Y4YE€HHI03aBUCUMOCTHU YIila OTPaXXEHHsI CBETa
OT yrJa naje-

HUS;, O MPEJIOMJIEHUIO CBETa NpH IMepexoie
JMy4an3 BO3JyXa B BOAY;0000mare W aenarh
BBIBOJIBI O PACIPOCTPAHEHUKCBETA, OTPAKEHUU
U TIPEIIOMIICHWH CBeTa, 00pa3oOBaHWH TCHH U
MOJIyT€HU; yCTaHABIINBATh CBSI3b MEXIY
newkenneMm  3emunJlynst u  ConHioa u
BO3HUKHOBEHHEM JIYHHBIX M  COJIHEYHBIX
3aTMEHHW; MEXAy [ABIKCHHEM 3eMiId |
€CHAKJIIOHOM CO CMEHOW BpEMEH Troja C
HCTIOJIH30BAHNEM PUCYHKA YUeOHHUKA;HAXOAUTh

LleHHOCTH Hay4YHOrO
MO3HAHUS ,
JKOJIOTUYECKOE
BOCITUTaHUE ,
TPYHAOBOE u
npodeccuoHanbHOe
caMoOIIpe/ieNIeHn e




60. Ilnockoe 3epkano. IlocTpoenue
M300paKEHUsI TpeaMeTa B IUIOCKOM
3epkasie.  MHUMOe  HM300pakeHue.
3epKanbHOE U PACCESTHHOE OTPaKECHHE
cBeTa

61. OnTHueckas TUIOTHOCTh CpEJBbI.
SBnenue IIpEJIOMIIECHUS CBETA.
CooTHolIeHHE MEXKIY YIioM HajeHUs
U YIJIOM  TpeNoMJeHHs.  3aKOH
npenomieHuss  csera.  I[lokasarens
MIPENOMIICHHS IBYX Cpel

62. Jlua3el. DoOKycCHOE pacCTOsIHUE
muH3bl.  OnTuyeckas Ccuia  JIMH3BL.
N3o0pakeHusi, aBaeMble  JIMH3OM.
OnTtuyeckue mprudOpsI

63. JlaGopatopnas pabora Ne 11
«3yueHue CBOMCTB M300pakeHUs B
JMH3aX»

64. Crpoenne r1maza. DyHKIUH
OTJICIbHBIX qacTen riasa.
dopmupoBaHUEe U300paKEHHS Ha
ceTJaTKe Ijasa

65.KoutponpHas padota Ne6 mo teme

IMonsspuyto 3Be3gy B co3e3auu bombinoi
MenBenuubL;0npenensiTh NOJI0KEHHE IUIaHeT,
UCTIONB3YSIIOABIKHYIO KapTy 3BE3/IHOTO Heoa;
Kakas M3 JBYXJIHH3 C Pa3HBIMH (POKYCHBIMU
paccTosiHUSIMM ~ JaeTOoJjblliee  yBElMUEHHE;
NPUMEHSTh 3aKOH OTPaXKEHUs CBeTa IpH
MOCTPOCHUNU300paKEHHUS B TUTOCKOM
3€pKaJIe;CTPOUTh ~ M300paKEHHE TOYKH B
IUIOCKOM 3epKalie; W300pakeHHsi, JlaBacMble
TUH30U  (paccerBaroIieii,codnparoniei) s
cinydaeB: F >d; 2F <d;F <d < 2F; uzobpaxenue
B ¢oroammapare;paboTaTh € TEKCTOM
yueOHUKA;pa3InyaTh JIMH3BI 10 BHEITHEMY
BUJTY, MHUMOEH JIEWCTBUTEIIHLHOE
HM300paKCHUS;IIPUMCHSTh 3HAHUSA K PCIICHHIO
3a71a4;u3MepATh  (OKYCHOE pacCTOsHHE U

ONTHYECKYIOCHITY JIMH3BI;QHATH3UPOBATD
MOJTy4YECHHbIC npu TIOMOIIIH
JIMH3BIN300paKeHN, JienaTh BBIBO/IBI,
NPE/ICTABIATHPE3YIbTAT B BHUJIE
tabnui;paboTtath B IPYNIE;BBICTYNAaTh €
JOKJIaaM1 WIH CITyIIATh
JOKJIaAbI,IIOATOTOBJICHHBIC C HCIIOJIB30BAaHUEM
npeseHtanui: «OUKd,  JATBHO30PKOCTh |

O6mu30pyKocTh», «COBpPEMEHHBIE ONTHYECKHE
npuOOpEL: (oToAINIAPaT, MUKPOCKOII, TEJIECKOII,
MIPUMEHEHNE B TEXHUKE,ICTOPHUS X PA3BUTHS)




«3aKOHBI OTPAXKEHUSI U MPETIOMIICHUS
CBETA.

66.11loBTOpEHNE MIPOWIEHHOT 0. 1
IToaroroBka K UTOrOBOW KOHTPOJIBHOU

pabote

67 KontponbsHast pabora 3a kypc 8 1

Kjacca

68. O0600menune IPOHIEHHOT O
maTepraia 3a 8 kiacc
9 KJIACC (102 )
Temsbl Kon-Bo yacos Bun nesarenpHOCTH yueHUKA OCHOBHEIE
a8 HarpaBJICHUS
E § BOCITMTATEIIHHOM
g o = g eI TEbHOCTH
S |8 -
(a9 = o) 14
2 2 g
=]
34 1.Onucanne nBuxeHus. MarepuanbHas TOUKa 1 OOBSICHATh (PUBUYECKUI CMBICT TMOHATUH: | DKOJIOrMYECKOE
Kak Mojenp tena. Kpurepuun 3aMmeHsl Tena MIHOBCHHAA CKOpOCTb, YCKOPCHHE; | BOCIIUTAHUE,
MaTepUaIbHON TOYKOH. IToctynarensHoe HAOMONATh M OMHCHIBATH TPAMOIMHEHHOE | [[eHHOCTH HAyYHOIO
i nemxkenne. Cucrema oTcyeTa ¥ paBHOMCPHOC ABIDKCHHC TENCKKH C | pozyapms ,
KaIriCJIbHULICH, IBUKCHHUC MAsATHHUKA B 1B
= 2.Ilepememienne. Paznmuune Mexay NOHATUAMU 1 1eH, ABYX Tpa’KJIaHCKOE
[ cucremax orTcyera, OaHa U3 KOTOpI:IX
o «IYTh» U «IIEPEMEILICHH E N . | BOCIIUTaHHE
= 3 CBsi3aHa C 3eMJIeH, a Jpyras C JICHTOH,
=t . HaxoxneHue KoOOpAuHATBHI Tejda IO €ro 1 JIBUKYIIEHCS PABHOMEPHO OTHOCHTENHHO
§ 5 HayaJIbHOM KOOpPJIMHATE M MPOEKIMU BEKTOpPA 3eMIIM; TIaJieHWe OJHUX M TeX ke Tel B
s : OCpEMCIICHMSI BO3/IyX€ U B Pa3pe’KeHHOM IIPOCTPAHCTBE;
A = 4 Ilepemetienune npu MPSMOJIMHEITHOM 1 OTIBITHI, CBHJICTEIILCTBYIOIIUE O COCTOSHUH
[Sa)
jas) g PaBHOMEPHOM JABUKCHHH HEBCCOMOCTH TCIJI, Ha6JHOI[aTb U OOBIACHATH
e .
% E S.HpﬂMOHHHCﬁHOC paBHOYCKOpeHHOC 1 II0JIET MOJICIIN paKCTBI, O6OCHOBI>IBaTB
© A nBIKeHre. MrHOBEHHAs: CKOPOCTh. Y CKOpEHHE BO3MOXHOCTD 3aMCHBI TCJ1a ETOMOACIIBIO




6.CxopocThb MPSAMOJIMH EMHOT O

PaBHOYCKOPEHHOT O nekenus. I paduk
CKOpPOCTHU

7.1lepemerenue pu IIPSIMOJIMHETHOM
PaBHOYCKOPCHHOM ABHIKCHUUN
8.3aKOHOMEpHOCTH, IpucyIme
HPSAMOJIMHEHHOMY PaBHOYCKOPEHHOMY

JBIDKEHUIO 0€3 HayaJIbHOM CKOPOCTH

9.Pemenne 3azau 10 KUHEMAaTHKE  Ha
PaBHOYCKOPEHHOE U PABHOMEPHOE JIBUKICHHUE

10. JlabopaTopHas pabora Nel«MccnemoBanue
PaBHOYCKOPEHHOI'O JBM)KCHHUS 0€3 HaudajbHOM
CKOPOCTHY

11.0THOCUTENBHOCTD TPAcKTOPUH,
NIEpEMENICHHUS], ITyTH, CKOPOCTH.

12.'eonenTprueckass W  TeIUOLEHTPUYECKAs
cuctembl mupa. [IpuunHa cMeHbI IHS ¥ HOYM Ha
3emiie (B TeIMOIEHTPUYECKON CHCTEME)

13.IlpyuvHBl  IBMJKEHHUS C TOYKH 3pEHUSA
Apucrorenss M ero mnocienoBaTeneil. 3aKoH
WHEPIINU. [TepBorit 3aKOH HrroToHa.
HNHepuunanbHble CUCTEMBI OTCUETA

14. Bropoii 3axoH HproTOHa

15. Tpernii 3axon HproToHa

16.Pemienne 3ama4 Ha TPUMEHEHHE 3aKOHOB
HsroToHa

17. CpobonmHoe maneHue Ten. YCKOpeHHe
cBoOoHOrO MaaeHus. [lageHue el B BO3ayxe u
pa3peKEeHHOM MPOCTPAHCTBE

18.YMeHbI1IEHnE MO1YJIsl BEKTOPA CKOPOCTH IIPU
MPOTUBOIOJIOKHOM  HANpaBJICHUU  BEKTOPOB
HAYaJIbHOW CKOPOCTH M YCKOPEHUsI CBOOOHOIO
najgenus. Hesecomocts

19. JlaGoparopuass pabota Ne2«M3mepenue

MaTepuagbHOM TOYKOM [JJIs1  OIMHCAHUS
JOBIDKEHUS, TPUBOAWTH TIPUMEPHL, B
KOTOPBIX KOOPAMHATY ABMIKYIIETOCs Teja
B 000K MOMEHT BpPEMEHH MOXKHO
OlpeNenTh, 3Hasg €ro  HavYaJbHYIO
KOOPIMHATY U COBEPIIEHHOE UM 3a JaHHbINA
MIPOMEXYTOK BpPEMEHH TIEpeMelleHne, H
HENb3d  ONpPENeNIuTh, €CIH  BMECTO
IIEpEMEIICHUS 33aH IIPOUIECHHBINA IYTh;
PaBHOYCKOPEHHOT O JIBUKEHUS,
INPSAMOJIMHEWNHOTO W KPUBOJMHEUHOIO
JBIDKEHUS] TEJ, 3aMKHYTOH CHCTEMBI TEll,
IPUMEPBI, IOACHSIOIIUE OTHOCUTEIBHOCTb
JBIDKEHUS, HPOSIBIICHUS HUHEPLNY;
OTIPEAEIIATh MOAYIH U IPOEKIIUH BEKTOPOB
Ha KOOpIMHATHYIO OCh; 3aIllChIBAaTh
yYpaBHEHHUE ISl ONMpeJeIEHUs] KOOPIUHATHI
JBIDKYLLErOocs TeJla B BEKTOPHOM U CKasp-
HOW (popme; 3amuchIBaTh (QOPMYIBL IS
HaxXOXKJICHUS MPOSKIMK U MOAYJS BEKTOpa
MEepeMEIeHUs TeNna; Uil BBIYMCICHUS
KOOPJMHATHI JBMXKYILETOCS Tella B 000
3aJaHHBIA ~ MOMEHT  BpEeMEHH; Ui
OIIpe/leIeHUs] YCKOPEHHUsI B BEKTOPHOM
BHJE U B BHUJE MPOCKIUA Ha BHIOPAHHYIO
oCb; JUId  pacuera  CHJIBl  TpeHUs
CKOJILKEHUS, PabOThl CHIIBI, pabOTBhI CHII
TSOKECTH M YIPYTOCTH, NOTEHIHATbHON
SHEprUy TMONHATOIO HaJx 3eMJield Tena,
MOTEHIIUAIBbHON 3HEPrun CKaTou
MPY>KHHBI; 3alUCHIBATh B BUAE (POPMYIIBL:
BTOpPOM U TpeTuil 3akoHbl HploTOHA, 3aK0OH
BCEMHUPHOTI'O TSATOTEHUs, 3aKOH [ 'yKa, 3aKoH
COXpaHEeHHUs UMITYJIbCa, 3aKOH COXPAHEHHS
MeXaHUYeCKOU SHEPruu;10Ka3bIBaTh
PaBEHCTBO MOIYJISI BEKTOpa MEPEMEIECHUS
MPONJEHHOMY TMyTH W IUIOMIaAW TOJ




YCKOPEHUs! CBOOOHOr0 MaJCHUs»

20. 3aKOH BCEMUPHOTO TATOTEHUS M YCIIOBUS €TI0
MPUMEHUMOCTH. [ paBUTAIIMOHHAS TOCTOSTHHAS

21. YckopeHue cBOOOTHOTO MMaIeHNs Ha 3eMIIe U
ApYyruxX  HeOECHBIX  Tenax.  3aBUCHMOCTD
YCKOpEHHUsI CBOOOJHOrO MAaJeHHsl OT IIUPOTHI
MecTa U BBICOThI HaJl 3emiieit

22.Cuna ynpyroctu. 3akoH ['yka

23.Cuna tpenus. Bunbsl TpeHUs: TpEeHHE MOKOS,
TPEHME CKOJIbXKEHUS, TPEHHUE KadueHnus. Popmyia
JUId  pacdera CHJbl TPEHUS  CKOJBXECHHUS.
ITpuMepsl 10JIE3HOT O NPOSIBJICHUS TPEHUS

24.  TlpsMonuHEHOE W KPUBOJMHEHHOE
JNBUKEHUE. JIBU)KeHue Tena MO OKPYKHOCTH C
MOCTOSTHHOM o MOIYJIFO CKOPOCTBIO.
L{eHTpOoCTpeMUTENBHOE YCKOPEHUE

25.MckyccTBeHHble ciyTHUKH 3emun. [lepBas
KOCMHMYECKas CKOPOCThb

26.Pemenne 3amad Ha  JBWJKEHHE  IIO
OKPY)XHOCTH C TIOCTOSSHHOH 10 MOJYJIIO

rpa)ukoM CKOPOCTH; CTPOUThH TpaduKu
3apucumMocT  VX= VX(t); mo rpaduky
3aBrCUMOCTH VX(t) onpenensite CKOpocTh B
3aJlaHHBIii MOMEHT BPEMEHH; CPaBHHBATh
TPaeKTOPHUH, My TH, niepeMeIeHus,
CKOPOCTH  MasTHUKa B  YKa3aHHbBIX
cCHUCTeMax OTCYera; JejaThb BBIBOA O
JIBIDKEHUH TeJl C OIMHAKOBBIM YCKOPEHUEM
Opyd  JACHCTBMM HAa HHUX TOJBKO CHIIBI
TSDKECTH; ONpENeNATh  TPOMEKYTOK
BPEMEHHM OT Hayaja pPaBHOYCKOPEHHOTO
JBIDKCHUSI IIapHKa 10 €ro OCTaHOBKH,
YCKOpEHHE [BIDKEHUS IIapuka U ero
MTHOBEHHYIO CKOPOCTH IIEpea yIapoM O
MJIHH/ID; U3MEPSITh YCKOpEHUE
CBOOOZHOTO  MAJIEHHS;  IPEICTABIATH
pe3yJIbTaThl U3MEPCHUI U BBHIYMCIICHUI B
Buje Tabmmi u TpadukoB; paboraTh B
rpymme




CKOPOCTH

27.mnynbc Tena. 3aMKHyTas CHCTEMA Tell.
WN3meHenne  MMOyJabCOB  Tel  HpU  HX
B331/IMO)1€I7ICTBI/II/I. 3akoH COXpaHCHH UMITYJIbCA

28. CymHOCTP M TpPHMEPHl PEAKTHBHOIO
nBWKeHWs. HasHaueHue, KOHCTPYKIHMS |
HNPUHINT JeHCTBUS PaKeTBhI.
MHorocTyneH4aTsie pakeTsl.

29. Pabota cunbl. PaboTa cuiibl TSKECTH U CHIIBI
YIPYTOCTH

30.ITorenuunansHas sHeprus. [loTennnansHas
SHEprus ynpyroaehopMiUpoOBaHHOIO Teja

31. Kunermueckas oHeprus. Teopema 00
M3MEHEHUHN KHHETHYECKOU OHCPIrun

32.3aK0H COXpaHEHUsI MEXaHUYECKOU SHEPrun

33. Pemenne 3amay 1mo TeMe «3aKOHEI
BSaHMOHeﬁCTBHH U IBUXCHUA TCID».

34 KonTponbsHas paboTa 1mo TeMe «3aKoHBI
B3aUMOJICH CTBHSI M IBMDKCHHSI TEID»

MexaHnueckre KoeOaHus U BOIHEL

3BYK
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35.I0pumepsl KoneOaTeNnbHOrO ABMXKEHUs. OOImme
4epThl pa3zHOOOpa3HbIX KoneOaHuil. JuHaMuUKa
KoJIeOaHUH TOPU30HTAJILHOTO MPY>KUHHOT'O
MasTHrKa. CBOOOIHBIE KOJIEOaHUs, KOeOaTeIbHEIE
CHUCTEMBI, MASITHUK

36.Bennuunbl, XapakTepusyrolpe KojaeOaTeabHOe
NBIDKEHUE: aMIUIMTYJa, IEepuoj], 4acToTa, ¢asza
KosiebaHuil. 3aBUCHUMOCTh IEpUOJAal  YaCTOThI
MasiITHUKA OT JJIMHBI €10 HUTH

37.JlabopatopHas pabora Ne 3«MccnemoBaHue
3aBUCUMOCTH TIEPHOJla M YacCTOThI CBOOOHBIX
KOJIcOaHHMIM MasiTHUKA OT JJIMHBI €C0 HUTHY

38.I'apmonunueckue konedanus. [Ipepamienue
MEXaHUYECKOW IHEPrUH KojeOaTenbHON CHCTEMbI

BO BHYTPEHHIOI0. 3aTyxaromue KojeOaHus

Omnpenensate KolebarenbHOE IBUKCHHE II0
€ero MPHU3HAKaM;TPUBOIUTH MIPUMEPHI
KoJIE0aHu i, MOJE3HBIX H BPEIHBIX
MPOSIBJICHUN pe30HaHCa W IYTH yCTPaHEHUs
MOCIICIHUX, HMCTOYHHUKOB 3BYKa;OMHCHIBATH
JUHAMUKY CBOOOIHBIX
KOJICO aHUUITPY)KUHHOTO U MaTEeMaTHYECKOTO
MasITHUKOB,MEXaHHU3M 00pa3oBaHus
BOJIH;3aITUCBIBATh  (POPMYITY B3aUMOCBSI3H
MEepPHUOIal YacTOTHI KOJICOAHMIT; B3aHMOCBSI3H
BEJIMYHH,XapaKTE PU3YIOMIHX yIpPYTHE
BOJIHBL,00BSICHAT: ~ MPUYMHY  3aTyXaHHsI
CBOOOJIHBIXKOJE0AHUI; B YEM 3aKIIFOYaETCs
SIBIICHUE PE30HAH Ca; HAOJIF01aeMBI OMBIT 1O
BO30 Y)KJICHHUIO Koebanuil OIHOT'0
KaMepTOHA 3BYKOM, HCIIYCKaeMBIMAPYTUM
KaMEpPTOHOM TaKOW jK€ YacTOTHI;, MMOYEMYB

DcTeTHYECKoe
BOCITUTAHHE
9KOJIOTHYECKOE
BOCITUTaHHE




39. Bemyxaennsie konebanus. Yactora
YCTAaHOBUBIINXCA BBIHYXXICHHBIX KOJIeOaHUit

40.YcnoBus HacTyIieHUs U (U3NYECKas CYyLITHOCTh
SBJICHHSI pE30HAHCA. YUeT pe30HaHca B IPAKTUKE

41.MexaHu3M pacrnpocTpaHEHHs YIPYrux
konebanuii. Mexanudeckue BoiHbI. [lonepeunsie u
IIPOIOJIBHBIE YIIPYTHE BOJIHBI B TBEPABIX, KUIKUX U
ra3000pa3HbIX cpeax

42.XapaKTepUCTUKHU BOJIH: CKOPOCTb, JJIMHA
BOJIHBI, 4aCTOTA, epuoa kosuedanuit. CBs3b MEXIY
STUMH BEIMINHAMU

43.VICTOYHMKY 3BYKa - TeJa, KOJIEOIIoIHecs ¢
gactoToit 16 'ty - 20 xI'u. YaeTpasByk u
uH(pPa3BYK. DXOIOKALHUS.

44.3aBUCHUMOCTb BBICOTHI 3ByKa OT YaCTOTHI, a
FPOMKOCTH 3BYyKa - OT aMILJIUTYAbl KoeOaHul 1
HEKOTOPBIX IPYruX npuduH. TemOp 3ByKa

45.Hanuuue cpeasl - HEOOX0AUMOE YCIOBHE
pacripocTpaHeHust 3Byka. CKOpoCThb 3ByKa B
PA3JIMYIHBIX CPCAax

46.0TpaxxeHue 3ByKa. 9X0. 3ByKOBOW PE30HAHC

47. Pemenne 3aga4 mo reMe «MexaHndecKkmue
KOJIEOAHUS U BOJIHEBD)

48.KoHTtposbHas paboTa 1o teme «MexaHuuecKue
KOJIeOaHMS U BOJHBIL.
3BYK»

49, Ob6omaronmi ypok 1mo reMme«MexaHu4eCKue
KoJIeOaHUs U BOJIHBL.3BYK).

ra3ax CKOpPOCTh 3BYKa BO3pacTacT (¢

TTOBBIIEHUEMTEMIIEPATYPHI; Ha3bIBaTh:
yCIIOBUE CYIIIECTBOBAHUS
He3aTyXarIIUXKOoJIeOaH ii; ¢usnueckue

BEJIMUYUHBI, XapakTepu3ylollue  YIpyrue
BOJIHBL; Juarna3oH 4acTOT3ByKOBbIX
BOJIH;Pa3/I14aTh MONEPEYHBIE U NIPOJOJIbHBIE
BOJHBLTIPUBOJUTE OOOCHOBAHUS TOrO, YTO
3BYK ABIISIETCA IIPOIOJILHOM
BOJIHOM ;BBIJIBUTaTh TUIIOTE3BI:
OTHOCUTEIIBHO 3aBUCUMOCTH BBICOTBI TOHA OT
YacTOTbl, @ IPOMKOCTU — OTaMILIUTY b
KonebGaHui HCTOYHHKA 3BYKQ; 0
3aBUCUMOCTHCKOPOCTH 3BYKa OT CBOICTB
Cpelbl U OT €eTEMIEPATyPhL;IPUMEHATh
3HaHUS K  PEIICHUI0  3a1ay;IPOBOJUTH

JKCIEPUMEHTAIBHOE HCCIICIOBAHHE
3aBUCUMOCTH nepuona KoneGaHui
MPYKUHHOTO MasiTHUKa OT M U K; naMepsrhb
JKECTKOCTh HNPYKUHBI, IIPOBOJUTD
HCCIIEI0BaHUA 3aBHCHMOCTH

nepruoa(4yacToThl) KoieOaHui MasTHUKA OT
JUIMHBI €TOHUTH; MPEACTABIIATh PE3YNIbTAThI
W3MEPEHUN W BBIUMCICHUH B BHAE
TabnHIr;padoTark B TPYIIIE;CIYIIATh OTYET O

pe3yabTarax BBITTOJIHEHUS
3agaHug-mpoekra«OnpeaencHmue
KaueCTBEHHOM  3aBHCHUMOCTH nepuona

KoneOaH!i MaTeMaTHYeCKOro MasTHHKa OT
YCKOPEHHSI CBOOOAHOTO MaieHUS»; CIYIIATh

JIOKIan «YJNbTpa3ByK H HHOPasBYyK B
MpUpOsie, TeXHUKE M MEIWIMHE», 33/1aBaTh
BOIIPOCHI W  NPHUHWUMATh  ydacTHe B
00CYKJJCHUH TeMBI

DJIEKTpOM
arHUTHOE
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50. McTouHHMKH MAarHHTHOrO moisA. [ umoresa
Awmrepa. I'paduyeckoe n300paxeHune
MarHuTHOTO 1ojisi. JIMHUKM HEOAHOPOIHOTO U
OJTHOPOJHOTO MAarHUTHOTO OIS

51. CBs3p HampaBlIeHUS! JIMHUHA MAarHUTHOTO

Z[eﬂaTB BBIBOIbI (0} 3aMKHYTOCTH
MAarHUTHBIX JIMHUH U 00 OCJTa0JIEHUH TIOJIS
C yAaJICHUEM OT IPOBOJHUKOB C TOKOM;
Ha6JIIOllaTB u OIIMCBIBATH OIIBITHI,
MMOATBCPKIAOIIUEC IIOABJICHUC

DKOJIOTHYECKOE
BOCIITUTaHHUC,
IICHHOCTHU Haquoro
TIO3HAHUS ,
NaTPUOTUYECKOC




I10JIs1 TOKA C HAIIPaBJIEHUEM TOKA B ITPOBOJHUKE.
[TpaBuo 6ypasuunka. [IpaBuio mpaBoit pyku 1is
COJICHOU 1A

52. JleficTBHe MAarHUTHOTO TOJISI HA TPOBOJIHUK C
TOKOM M Ha JBIXKYIIYIOCA 3apsDKEHHYIO
yactuny. IIpaBuio neBo pyku

53. Huaykmuss MarHWTHOro Tmois. Moayib
BEKTOpa  MarHUTHOHW  WHAYKIUU.  JIluHuUM
MarHUTHOW MHIYKIIUH

54.  3aBUCHMMOCT,  MATrHUTHOIO  IIOTOKQ,
MPOHU3BIBAIONIET0  IUIOMIA[b  KOHTYypa, OT
IIONIAJM KOHTYpa, OPHUEHTAIMH IUIOCKOCTH
KOHTYpa 1O OTHOIICHUIO K JIMHUSM MarHUTHOW
WHIYKIIUA ¥ OT MOJYJISI BEKTOpAa MarHUTHOU
WHIYKIIUA MAarHUTHOTO TTOJISt

55.0nbiTel Dapanes. [IpruunHa BO3HUKHOBEHUS
MHIYKIMOHHOTO ToKa. OmpererneHue SBICHUS
JIEKTPOMATrHUTHON MHAYKIIHMH

56. TexHuyeckoe  TPUMEHEHHE  SIBICHUS
AJIEKTPOMAarHUTHOW MHAYKIMHU

57.BO3HUKHOBEHHE HWHAYKIIMOHHOIO TOKa B
QJTIOMUHUEBOM  KOJIbIlE  MpPU  U3MEHEHHUU
MPOXOASIIIEr0 CKBO3b KOJIbIIO MArHUTHOTO
MMOTOKa

58. Jlaboparopnas pabota Ne 4 «l3y4yenue
SIBJICHUS DJICKTPOMATHUTHON MHIYKIIUU

59.0npenenenre HaNpaBJICHUs] WHIYKIIMOHHOT O
toka. [IpaBuno Jlenna

60. SBneHus caMOMHAYKIMH. MHIYKTUBHOCTS.
OHeprus MarHuTHOT'O MOJISL TOKA

61.IlepemenHbI JIEKTPUYECKUI TOK.
DNeKTpOMEXaHNYECKUI MHYKIIMOHHBIN
resepaTop (Kak mpuMep — CUAPOTreHepaTop).

[Totepu snepruu B JIDII, cnocoObl yMeHbIIEHUS

JIEKTPUYECKOTO0 TIONS TPH HW3MEHEHUH
MardHuTHOTO TOJS, M JeJaTh BBIBOBI,
HaOII01aTh: B3aHMMOJIEHCTBHE
AJIIOMMHUEBBIX  KOJIEL C  MarHuTOM,
SIBICHUE  CAMOMHAYKLUHH;  ONBIT IO
U3JIYYCHHIO U TPUEMY 3JIEKTPOMAarHUTHBIX
BOJIH, CBOOOJHBIC  3JICKTPOMArHUTHBIC
KoJIe0aHus B K0JIe0aTEILHOM
KOHTYpE;paslio)keHue Oenoro cmeera B
CIIEKTp IIpU €ro IPOXOXACHUU CKBO3b
pU3MY U TONyYeHUe OEJIoro CBeTa IMyTeM
CJIOXKEHUS  CIEKTPAJbHBIX IIBETOB C
ITOMOII[BIO JIMH3BL, CIIOIIHOM "
JIMHEeHYaThIe CIIEKTPBI WCITyCKaHUS
(hopMyIIMpoBaTh TMPaBUIIO TPABOH PYKH
JUIL  COJICHOWJA, TIPaBWIO OypaBYHKa,
npaBuiio JIeH1a; onpenesnsaTh HapaBJieHHe
AIEKTPUIECKOTO0 TOKA B IPOBOJHHUKAX H
HalpaBliCHUE JIMHUA MAarHUTHOTO IIOJIS;
HallpaBJIEHUE CHWJIBL, JEHCTBYIOIIEH Ha
JNEKTPUYECKUM 3apsAf, ABMKYIIMICSA B
MarHUTHOM  TIOJie, 3HaK 3apsga u
HaIpaBJIeHUE JIBYKEHHS YACTHIIBI,
3aIMChIBATH hopmymy B3aMMOCBSI3H
MOAYJIS BEKTOpa MAarHUTHON WHIYKIIUH
MarHuTHOTO TONsT MoxyieM cuibl F,
JCHCTBYIOMIEH Ha MPOBOTHHUK JUTMHOM |,
PaCTIOJI0KEHHBIH MEePIEeHIUKYIISIPHO
JUHUSAM MAarHUTHONM WHAYKLIHMH, W CHJIOU
Toka | B MpPOBOJHMKE, OMHUCHIBATH
3aBHCHMOCTh ~MAarHUTHOI'O IIOTOKa OT
WHAYKIIAU MarduTHOT O T1OJIs,
MIPOHU3BIBAIOIIETO TLIONAAh KOHTYpa, U OT
€ro OPUEHTAIIUU TT0 OTHOIICHUIO K JTMHUSM
MAarHUTHOM WHAYKIUH; Pa3iHdus MeEXIy
BUXPEBBIM 3JIEKTPUUECKUM nu
3JIEKTPOCTATUIECKUM TOJISIMU; IPUMEHSTH

BOCIUTAaHUE
IpaXKJIaHCKOe
BOCITUTaHUE




oTeph

62. HasHaueHuwe, yCTpPOWCTBO U MPHUHIIMII
JEeUCTBUSL TpaHcpopMaTopa, €ro MpPHMEHEHHE
IIpU Tiepeiade AIEKTPOIHEPTUU

63. DIeKTpOMarHUTHOE I0JI€, €ro HCTOYHUK.
Pasznuune Mexay BUXPEBBIM DIICKTPUYCCKHM U
AIIEKTPOCTATUYECKUM TIOJISIMU

64.OJIeKTpPOMarHiuTHBIE  BOJHBI:  CKOPOCTS,
MIOIIEPEYHOCTh,  JJIMHA  BOJIHBI,  IIPUYMHA

BO3HUKHOBEHUS BOJIH. [lonyuenune u
perucTpanys 1EKTPOMarHUTHBIX BOJIH
65.Bpicoko4acToTHBIE 3JIEKTPOMAarHUTHBIE

KoJIcOAHUS U BOJIHBI — HCO6XOI[I/IMBI€‘ cpeacraa
JJIA OCYIICCTBJICHUA PaaroOCBA3U.

MPaBUIIO0 OypaBUMKa, IPABHIIO JIEBOU PYKH;
npaBujio JIeHIla U mpaBmwIO MPaBoMl pyKu
TUTS oTpeeneHus HarpaBIIECHAS
WHAYKIIMOHHOTO TOKa; pacCKa3biBaTh 00
YCTPOMCTBE W  MNPUHUUIOE  JACUCTBUS
reHeparopa TIEPEeMEHHOT O TOKa;0
Ha3HAUYE€HHUU, YCTPOWCTBE W IIPUHLHUIE
neiictBus  TpaHchopMaTopa M €ro
MPUMEHEHNH; O TIPUHIUIAX PaTUOCBI3N U
TEJICBUCHUS; Ha3bIBaTh CHOCOOBI
YMEHBIIIEHHUS MOTEPh IEKTPOIHEPTUU TIPH
nepefgaye ee Ha OOJbLIME PACCTOSHHUSL,

pasyinuHbIe JUana3oHbl
3JIEKTPOMAarHUTHBIX BOJIH, yCIIOBUS
00pa3oBaHMsl CIUIOMIHBIX M JIMHEWYaThIX
CIIEKTPOB UCIYCKaHMUS; OOBSICHATD

U3JIy4eHUE U TOIIOLIEHUE CBETa aTOMaMu
U IPOUCXOKACHUE JIMHEHUYATBIX CIIEKTPOB
Ha OCHOBE IOCTyaaToB bopa; mpoBoauTh
HCCIICOBATENbCKUH ~ JKCHEPUMEHT IO
W3YYEHHUIO SIBJICHUS OJIEKTPOMAarHUTHON
WHIYKIMW; aHaJu3UpOBaTh Pe3yibTaThl
9KCIEPUMEHTA U JIeTIaTh BBIBOJBL;, paboTaTh
B IpyMIe; Ciylarh Aokjansl «Passurue
CpEeACTB u croco0oB nepeaayn
uHpopMalMM Ha JNaJleKue pacCTOSHUSA C
JIPEBHUX BPEMEH W A0 HAIIMX IHEN,
«MeToz CHEeKTpaJbHOIO aHajlu3a U €ro
[IPUMEHEHHUE B HAayKe

Y TEXHUKE)




KonebaTenpHbiit KOHTYD, MoJIy4eHue
AIIEKTPOMAarHUTHBIX  KosieOaHuil.  Popmyna
TomcoHa

66.brok-cxema mnepenaroIero M IPUEMHOrO
YCTPOMCTB Al OCYLIECTBIEHUS PaTUOCBA3H.
AMIIMTYAHAST MOAYJISIIUS U JETEKTUPOBAaHUE
BBICOKOYACTOTHBIX KOJI€OaHUH

67 Uutepdpepenunss u nudpakuus cseta. CBeT
KaK YacCTHBIN CiTydail 3JeKTPOMAarHUTHBIX BOJIH.
Juana3oH BHUIUMOIO H3JIyYECHUS Ha MIKajie

AIIEKTPOMAarHUTHBIX BOJIH. Yacruis
ANEKTPOMArHUTHOTO W3Iy4eHUs] — (POTOHBI
(KBaHTBHI)

68. fBnenue nucnepcuu. Paznmokenue Oenoro
cBeTa B criekTp. [lonydenue Genoro cBera myreMm
CJIIOKCHUA CIICKTPAJIbHBIX IIBCTOB

69. Llsera Ten. Haznauenue U yCTpPOHCTBO
criekTporpada 1 CreKTpOCKOma

70. Tunsl ontudyeckux crnekTpoB. CIIOMHONW U
JUHENYaThle CIEKTPBI, YCIOBUS UX MOJIyUYEHUS.
CrekTpbl HCIyCKaHUS U IOIVIOLIEHHS.3aKOH
Kupxroga

71. CnextpasibHbI aHaIU3. ATOMBI - HCTOUHUKH
U3JTy4YEeHMsI U OTJIOLIEHMsI CBETa

72. JlabopatopHas pabora NeS«Habmromenwue
CIIIOIIHOT'O u JIMHENYATBIX CIICKTPOB
UCITYCKaHHSI»

73. OObBSCHEHHE WH3JIYYCHHS M TOTJIOIICHHS
CBETa aTOMaMH M ITPOUCXOXKICHUS JTMHEHIATHIX
CIIEKTPOB Ha OCHOBE MOCTyNaToB bopa

74 KonTpoabHas pabota no TeEMeE
«DIIEKTPOMATrHUTHOE TIOJIE

Cr

po
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75.Cr0XHBIN cOCTaB paJuOAKTUBHOTO
U3Iy4deHus, o- 3- u y-yactuusl. Mogens aToma

OmnuceIBaTh:
00HAPYKCHHIO

ombITel  Pesepdopna mo

CJIO’KHOT'O

cocTaBa

Tpynosoe
BOCIIUTAHUE




Tomcona

76. OnbiThl Pezepdopaa no paccesHuio
a-yactull. [lnaneTapHas MoJenb aToMa

77 IlpeBpalieHus saep Npu paguoaKTUBHOM
pacraje Ha IpuMepe a-pacraja pagus.
O6o3HaueHue Aaep XUMUYECKUX 2JIEMEHTOB

78. MaccoBoe 1 3apsi/I0BO€ Ynclia. 3aKOH
COXpaHEHMSI MacCOBOT'0 YK cia U 3apsjia npu
pPaIMOaKTUBHBIX IPEBPAITCHUIX

79. Ha3nauenue, ycTpolCTBO U IPUHIIUII
JlelcTBUA cyeTdrKa ['elirepa u kaMepsl
Buibcona

80.JTabopatopnas padota Ne 6 «3mepenue
€CTECTBEHHOT'0 PaJMallMOHHOTO (PoHA
JIO3UMETPOM»

81.BriOuBaHue 0-4acTUIIaMH TIPOTOHOB M3 SJIEP
aToma a3ora. Habmonenue gpororpaduit
o0Opa3oBaBIIMXxcs B kKamepe Busibcona Tpekos
YaCTHII, Y9aCTBOBABIINX B SIICPHON peakiuu

82 OTkpbITHE U CBOWCTBA HEUTPOHA

83. [IpoTOHHO-HEWTPOHHAs MOJENb Spa.
@U3NYECKUI CMBICII MACCOBOT'0 U 3aPsiI0BOT0O
yrces. Oco0eHHOCTH sepHbIX cui. M30TomBl.

84.OHeprus cBs3u. BHyTpeHHsI dHeprus
ATOMHBIX siiep. B3auMocBsi3b Macchl U S3HEPTUu

85. JledexT macc. Briienenue nim noriomeHne
DHEPI'UHU B SIACPHBIX PEAKLIUAX

86. Jlenenue siapa ypana. Beigenenue sHepruu.
VYcnoBus NpOTeKaHMs yIIPaBIsiEMON LIEMHON
peakuuu. Kputnueckast macca

87. JJabopatopHnas padora Ne 7 «3yuenue
JeNieHus sapa aToma ypaHa no ¢ororpaduun
TpekoBy. JlabopatopHas padota Ne 8 «M3yueHue
TPEKOB 3apsHKEHHBIX YAaCTHIL 110 TOTOBBIM

paAMOaKTUBHOTO  H3Iy4YE€HHUA W 1O
WCCJIEIOBAHUIO C MOMOIIBIO pacCesHus o-
4ac THI[ CTPOEHHS aToMa; TIPOIecC
JICTICHUsT siipa aromMa ypaHa; OOBSCHSTH
CyTh 3aKOHOB COXPaHEHHS MacCOBOTO
yucia W 3apsAa NOpd  paJguOaKTUBHBIX
MPEBPAICHUSX; OOBACHITh (PU3HUCCKUI
CMBICIT TIOHSTHIA: SHEPTHs CBSI3H, ACPEKT
Macc, IelHasg peakius, KpUTHIecKas
Macca; IPUMEHSTh 3aKOHbl COXPAaHECHUS
MaccOBOTO YHCJAa W 3apsia MpHU 3aluch
YPaBHEHUH SIIEPHBIX peaklyii; Ha3pIBaTh
YCJIOBHS MPOTEKaHUS YIIpaBIsIEeMOU
IEMHOW  peakiuu, MPEeuMyIlecTBa U
Henoctatku ADC mepen ApyrMMU BUAAMU
ANEKTPOCTAHINH, YCIOBHUSI MPOTEKAHUS
TEPMOSICPHOMN peakiuy; Ha3bIBATh
(M3HUecCKue BENWYHWHBI:  TIOTJIOIIEHHAS
J103a U3IydeHus, K03 UIIMEHT KavyecTBa,
SKBUBAJICHTHAs 11034, epros
MoJypacnaaa; paccKa3blBaTh O HA3HAYEHUH
SIIEPHOTO ~ PEakTopa Ha  MEIJICHHBIX
HEUTPOHAX, €r0 YCTPOMCTBE W IPHUHLIUIE
JIefCTBYS; MIPUBOJUTH TIPUMEPBI
TEPMOSACPHBIX ~ peakuud;  IPUMEHSTh
3HaHUST K PEHICHUIO  33Ja4;U3MEPSTh
MOIIHOCTh JTO3BI paTuaiOHHOT O
(hoHaT03UMETPOM; CpaBHUBATh
TOJTy4E€HHBIA PE3yNbTaT C HauOOIBIINM
JIONYCTUMBIM JJI1 4YeJIOBEKAa 3HAYCHHUEM;
CTPOWTH TpauK 3aBUCUMOCTH MOITHOCTHU
O3Bl  M3My4YeHHUs TMPOIYKTOB pacmaja
pagoHa OT BpEMEHHW; OICHWBaTh IO
rpaduKy mieproa moypaciaja mpoIyKTOB
pacnana paznoHa; MPEACTABISTh
pe3ymbTaThl WU3MEPEHUU B BUACTAOIWIL;
paboTaTh B pyIIe; CIyIIaTh JOKJIAL

npodeccruoHanbHOoe
caMmoorpeneneHie
IKOJIOTHYECKOE
BOCITUTaHUE,
rpaKJIaHCKOEe
BOCIIUTaHUE,
[IEHHOCTH HAYYHOTO
MO3HAHUS




doTorpadusm» (BEITTOTHIETCS 0Ma)

88. Haznauenue, yCcTpoOiCTBO, TPUHIIUII
JIENCTBUSA SIEPHOTO PEaKTOpa Ha MEIJICHHBIX
HeliTponax. [Ipeobpa3oBanue YHEPrU saep B
IEKTPUY ECKYIO SHEPTHUIO

89. IlpenmymectBa u HenocTatku ADC nepen
JPYTUMH BUJAMU DJICKTPOCTAHIIAMN.
buonorunyeckoe nelcTBre paauaium

90.DusnyecKue BETUYUHBL: MOTJIONEHHAs 1032
U3My4YeHus, KoahPUIHMEHT KauyecTBa,
HKBUBAJICHTHAs J103a

91. BiusiHue paamoakTUBHBIX U3JIy4E€HUN HA
JKUBbIe opranu3msl. [lepuoa momypacnana
paZiMOaKTUBHBIX BEIIECTB. 3aKOH
pannoakTUBHOrO pacnaaa. CrocoObl 3aIUTHI OT
panuanuu

92.YcnoBus npoTeKaHus U PUMEpPHI
TEPMOSIIEPHBIX peakuuii. FIcTOUHMKN dHEepruu
CouHnia 1 3Be37

93.Pemenue 3anau no teme «CTpoeHrne aToMa u
aTOMHOTO sizipa. Vcronb3oBaHue 3HEPruu
ATOMHBIX s7Ep»

94. KontponbHas padora o teme «CTpoeHune
aToMa M aToMHoro sapa. Mcnons3zoBanue
SHEPrUH ATOMHBIX sIEpP»

«HeraruBHoe BO3aeiCTBUE paauanuu Ha
KHUBBIE OPraHU3MbI U CIIOCOOBI 3aIUTHI OT
Hee»

Crpoenue u

OBOJIOIIU S

95.CoctaB ConHeuHnoii cucreMel: CoJHIE,
BOCEMb OONBIIMX IUIAHET (IIECTh M3 KOTOPBIX
UMEIOT CIyTHUKH), TSATHh IJIAHET-KapJIMKOB,
acTepoubl,  KOMETBI,  METEOpHbIE  TeJa.
dopmupoBanre COIHEUHONU CUCTEMBI

Habmopmares cnaiinel  wim  ¢otorpadun
HEOECHBIX OOBEKTOB, HAa3bIBaTh TPYIIIBI
00BekToB, BXOomsammx B  CoONHEYHYIO
CHCTEMY; TpPUYHHBI 00pa3oBaHUs MATEH Ha
CouHIlE; TPUBOIUTH TTPUMEPHl MU3MCHECHUS
BHJIa 3BE3JHOrO Heba B TEUYCHHE CYTOK;
CpaBHHMBATh IUJIAHETHI 3EMHOW TPYIIIIbI;
MJTaHETHI-TUTaHThI; aHAM3UPOBATh
dororpadpuu  mim cnaisl IJIaHET,

ITarpuorudeckoe
BOCIIMTAHUC
9KOJIOTHYECKOE
BOCIIHUTaHUE




96.3emsi1 M IUTAHETBI  3€MHOM  TPYIIIBL
OOIIHOCTh XapaKTEpUCTHK IUIAHET 3E€MHOMU
rpynmnbl.IInanersi-rurantel. CHyTHUKY U KOJIBLIA
IJIAaHET-TUTaHTOB

97 .Mairnlie TeJa Conneynou CUCTEMBI:
ACTEePOU/TBI, KOMETHI, METEOPHBIC Tena.
OO6pa3oBanue XBOCTOBKOMET. PanuanT.

MeTteoput. bonua

98.ComHile u 3Be3dbl: cioucras (30HHAs)
CTPpYKTypa, MarHuTHoe mone. VIcTo4HHK
sHeprun COJHIIA U 3BE3]I - TEILIO, BBIICIIEMOE
IpU MPOTEKAHWH B WX HEIpax TEePMOSIEPHBIX
peakiuii. Ctanuu 3Bomonuu CoHIla

99.I'anaktuku.MerarajakTuka. Tpu
BO3MOXKHBIE MOJIENN HECTAIl[MOHAPHON
Bcenennoit, npemnoxennsie A.A.Opunmanom.
DKCIEepUMEHTAIBHOE MOATBEPKIeHUE Xa0010M
pacuupenus Beenennoil. 3akon Xab06:ma

dororpadun  CONHEYHOH  KOPOHBI U
o0pa3oBaHUil B HEll; ONUCHIBaTh (poTorpaduu
Masbix Ten COJHEYHOH CUCTEMBI; TpH
MOJIETN HECTalMOHapHON Bcenennoii,
npeuiokeHHble  OpuamMaHoMm;  OOBICHATH
¢usnYecKre MPOIECChl, MPOUCXOASIINE B
Heapax ConHIa U 3Be3/1; B UeM MPOSBIAETCS
HEeCTaIllMOHAapHOCTh BceneHHOol; 3anuchBaTh
3aKOH Xab0ra; JIEMOHCTPUPOBATh
MIPe3eHTAINH, yIaCTBOBAaTh B OOCYKICHUHU
Mpe3eHTaMI

nr

or

100.Pemmenne 3agay. IloaroroBka Kk HTOrOBOI
KOHTPOJIBLHOM padoTe

ILennoctn
TPYIOBOE

HAay4YHOIr'o IIO3HaHUs,

BOCIIMTAaHHC

u




101.MToroBast KOHTpOJIbHASI paboTa 3a Kypc 1 npoeccroHaIbHOe
OCHOBHOM IITKOJTBI CaMOOIIpeIeIICHIE

102. O6o6maronwmii ypok 3a kypc 9 kinacca

COI'TACOBAHO COI'TACOBAHO
3amecTuTens qupekropa no Y MP
IIporokon 3acenanus ¥Ymakosa B.O.
METOIMYECKOr0 00bETUHEHUS yUUTENeH HOJIUCH D.1.0.
€CTECTBEHHO-HAYYHOTO IHKJIa «27» aprycra 2021 roga
MAOY COII Ne 35

ot «27» aBrycra 2021 roma Ne 1
Ddunmunmnosa H.B.
noanuck pykosoaurens MO ®@.1.0.
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