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Ilnanupyembie pe3y/ibTaTbl OCBOCHHUS Y4eOHOI0 npeaMera, Kypca.

Cranpmapt ycraHaBIMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOY4YarOMIUMUCS
OCHOBHOHM 00pa30BaTeIbHON NPOTPaMMbl OCHOBHOTO 00IIero 0Opa3oBaHUsI:

JIMYHOCTHBIM, BKIIOYAIOIIMM TOTOBHOCTh M  CIIOCOOHOCTh  OOyJarommxcs K
CaMOPA3BUTHIO M JIMYHOCTHOMY CaMOOIPEICICHHUIO, CPOPMUPOBAHHOCTh WX MOTHBAIIUU K
OOyYeHHUIO U IICJICHANIPABIICHHOW IO3HABATEIIBHON JIEATEIHPHOCTH, CHCTEMBI 3HAYUMBIX
CONMANIBHBIX M MEXJIMYHOCTHBIX  OTHONIICHWW,  IICHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
OTPAXKAIOMIUX JIMYHOCTHBIE W TPAKJAHCKHE TIO3WIMH B JICATCIBHOCTH, COIHAIILHBIC
KOMITETEHITUH, MPABOCO3HAHHUE, CIIOCOOHOCTh CTaBUThH IETM M CTPOUTH >KM3HCHHBIC IIIaHEI,
CIIOCOOHOCTh K OCO3HAHHWIO POCCHMCKOW HWACHTUIHOCTH B MOJHKYJIBTYPHOM COIUYME;

MeTanpeAMeTHbIM, BKIIIOYAIONIUM OCBOCHHBIE OOYYAIONIUMHUCS  MEXKIIPEAMETHBIS
MOHATHS W  YHHBEpCaJbHBIC ydYeOHBIE JCWCTBHUS  (PETYISATHUBHBIC, ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE), CINOCOOHOCTh HX WHCIOJh30BaHUS B Y4YeOHOW, TIO3HABATEIbHOW U
COIMANILHOM TPAKTHKE, CaMOCTOSATEIBHOCTh IUTAHUPOBAHUS W OCYIICCTBICHHUS Y4eOHOM
NESITEILHOCTH W OPTaHM3alMH y4eOHOTO COTPYIHHYECTBA C IEeJaroraMH W CBEPCTHUKAMU,
MOCTPOCHNUE MHINBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeIMeTHBIM,  BKJIIOYAIOIIMM OCBOCHHBIC OOYyYJAIONIUMHUCS B XOJE H3yYCHHS
y4eOHOTO TIpeaMeTa YMEHHS crernuuveckue Ui JaHHOW MpeJMETHON o01acTh, BUIBI
NEATENbHOCTH TIO TIONYYSCHWIO HOBOTO 3HAHHMA B paMKaX y4eOHOrOo TpeIMeTra, ero
MpeoOpa30BaHUI0 W TPHMEHECHUIO B y4COHBIX, YICOHO-TIPOSKTHBIX U COIMAIBLHO-IIPOCKTHBIX
CUTyaIusX, (POPMHPOBAHKE HAYYHOT'O TUIIA MBIIIICHHS, HAYIHBIX MPEACTABICHUN O KITFOUEBBIX
TEOpUSIX, TUMAX M BHAAX OTHOIIEHUH, BIAJCHUE HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHAMH, METOJIaMU U IIPUEMaMHU.

JIMYHOCTHBIE  PE3yNbTaThl OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHOW  MPOTPaMMBbI
OCHOBHOTO 00IIero 00pa3oBaHUs JOJKHBI OTPAKATh:

1) dopmupoBaHue OTBETCTBEHHOTO OTHOIIEHHUS K YYECHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroImuXxcsi K CaMOpPa3BUTHIO M caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO W
MO3HAHUIO, (POPMUPOBAHUS YBAKUTEIHHOTO OTHOILICHHUS K TPYAY

2) QopmupoBaHUE 1LEIOCTHOTO MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH

3) popmupoBaHNEe OCO3HAHHOIO, YBAXKUTEJIBHOTO U JOOpPOXKENATENIbHOTO OTHOILIECHUS K
JIPYroMy 4YeloBeKY, €ro MHEHHIO, MHUPOBO33PEHUIO,

IPaXXIaHCKOW MO3UIMK; TOTOBHOCTH U CIIOCOOHOCTH BECTU AMAJIOT C IPYTMMHU JIOAbMH U
JOCTUTaTh B HEM B3aMOIIOHUMAHUS,

4) dopmupoBanue KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B o01IeHNH u
COTPYJHHYECTBE CO CBEPCTHHKAMH, IETbMH CTapLIero M MIIAJIIEr0 BO3pPacTa, B3pPOCIbIMH B
mpouecce 00pa3oBaTenbHON, Y4eOHO-HCCIEAOBATEIbCKOM, TBOPUYECKOM M JPYruX BHIIOB
NeSITeNIbHOCTH;

5) dopmupoBaHre IEHHOCTH 300pOBOrO0 M Oe3omacHoro oOpas3a KHU3HU; YCBOCHHE
MpaBWJI HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO ©O€30MacHOTO TMOBEACHHUS B YPE3BBIYAHBIX
CUTYAIUSX, YTPOXKAIOUIUX KU3HU U 3J0POBbBIO JIOJIEH;

6) popmHupoBaHUE OCHOB SKOJOTHYECKON KyIbTYphl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE OMBITA SKOJOTHUECKH OPHEHTHPOBAHHOMN
pedIIeKCUBHO-OIIEHOYHOW U TPAKTHUECKOM NEATETbHOCTH B )KU3HEHHBIX CUTYAIUSIX.

MeTtanpeaMeTHble pPE3ylbTaThl OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOM MPOTrpamMMbl
OCHOBHOTO 00111eT0 00pa30BaHusl JOKHBI OTPaXKaTh:

1) YMEHHE CaMOCTOSATEIbHO OMNpENeNsiTh I CBOErOo OOy4YeHHs, CTaBUTh U
dbopmynupoBath sl ce0si HOBBIE 331a4d B Y4€0€ U MO3HABATEIHHOU JESITeNbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MO3HABATEIHHON AEATEIHLHOCTH;



2) yMEHHUE CaMOCTOSITENIbHO IUIAaHUPOBAaTh IYTHM JIOCTHIXKEHWS LEJe, B TOM 4HCIE
allbTepHATHBHBIE,  OCO3HAHHO BBHIOMpaTh  HambOozee 3(pdexTuBHBIE CMOCOOBI peUIeHUs
y4eOHBIX M MMO3HABATEIbHBIX 33]1a4;

3) yMeHHE COOTHOCHUTH CBOM JEMCTBUS C IUIAHMPYEMBIMH pE3yJIbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOCH NIEATENBHOCTH B IPOIECCE AOCTHKEHHS pe3ylbTaTa, ONPEACIsITh CIOCOOBI
NEMCTBUM B pamMKax MpeIoKEHHbIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBHM C U3MEHSIOLIEHCSA CUTYallUEH;

4) yMmMeHHE OIICHMBATh IPABHIBHOCTH BBIIIOJHEHHUS YUEOHOH 3amaud, COOCTBEHHEBIE
BO3MOYKHOCTHU €€ pELLIECHUS;

5) BnazeHue OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKM, [PUHATHS PpELIEHUN WU
OCYILIECTBIIEHUS] OCO3HAHHOTO BbIOOpA B YU€OHOM 1 MM03HABATEIILHOM 1€ TEIbHOCTH;

6) yMeHue OIpeneisITh MOHATHS, CO3JaBaThb OOOOIEHHUS, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UIMPOBATh, CAMOCTOSTEIBHO BEIOUPATh OCHOBAHUS M KPUTEPUM Ul KJIacCU(pUKaAIUY,
YCTaHaBIMBATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3UM, CTPOUTh  JIOTUYECKOE PpaCCYXJEHUE,
YMO3aKI04eHHe (MHAYKTUBHOE, NEAYKTUBHOE U IO aHAJOTUM) U JENaTh BBIBObL;

7) yMmMeHue co3/laBaTh, IPUMEHATh U MPEoOpa3OBbIBaTh 3HAKM M CHUMBOJBI, MOJEIH H
CXEMBI JUIsl pelieHus yueOHBIX U M03HaBaTeNbHbIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue opraHu3OBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JIE€ATEIBHOCTH C
YUUTEIEM U CBEPCTHHKAMU; paboTaTh HMHIMBUIYaJIbHO M B TpyIIE: HAaXOIUTh oOlee
pelieHre M paspemarbh KOH(IMKTHI Ha OCHOBE COTIJIACOBaHMS MO3UIUN M yu€Ta HHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

10) ymMeHHe OCO3HAaHHO HCIIOJIb30BAaTh PEUEBHIE CPEACTBA B COOTBETCTBUHM C 3ajgadeit
KOMMYHMKAIIMM ISl BBIPaKEHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTE; MIIaHUPOBAHUS U
pPEryJISIlIuKA CBOEU NESITEIBbHOCTH; BIIAJICHUE YCTHOM M MUCbMEHHOW pEYbl), MOHOJOTHYECKOMN
KOHTEKCTHOM PEYbIO;

11) dopmupoBanne ¥ pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH  HWCIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoJorui (manee MKT—kommerenun);

12) ¢dopmupoBaHue U pa3BUTUE HKOJOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTH €ro
B  [O3HABAaTEJIbHOW, KOMMYHUKATUBHOW, COLIMAJIbHOM NpPaKTHUKE U MpodecCHOHATbHON
OpUEHTAIIIH.

IIpenmeTHble  pe3ynbTaThl OCBOCHHMSI OCHOBHOM  00pa3oBaTeIbHOW  MPOrpaMMBI
OCHOBHOTo oOmiero oOpaszoBaHusi ¢ ydéroM o0mux TpedoBanuii CTaHmapTa U CHeupUKI
u3ydyaeMoro npeamera- Ouzuka:

1) dopmupoBanue npeacTaBieHUIl O 3aKOHOMEPHOW CBS3M M IMO3HABAEMOCTH SIBJICHUMN
MPUPObI, 00 OOBEKTUBHOCTH HAyYHOTO 3HAHUA; O CUCTeMooOpa3ymomield poiu (U3NKH A
pPa3BUTUS JIPYTUX ECTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH; HAYYHOTO MHUPOBO33PEHUS
KaK pe3ylibTaTa U3yuyeHUs OCHOB CTPOEHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

2) ¢dopMupoBaHHE TEPBOHAYAIBHBIX TPEACTABICHUH O (UBNYECKOW  CYIIHOCTH
SBIIGHUA  TOpUpOabl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX), BUIAX MaTepuu
(BemecTBO M MOJIe); YCBOSCHHE OCHOBHBIX HJCH MEXaHHMKH, aTOMHO-MOJIEKYISIPHOTO YYEHHsS O
CTPOEHUM BELIECTBA, JJEMEHTOB JJIEKTPOJMHAMMKH; OBJIAJICHUE MOHITHUMHBIM anmapaToM M
CUMBOJIMYECKUM SI3BIKOM (PU3UKU;

3) npuoOpeTeHne omnbITa NPUMEHEHHS Hay4yHBIX METOJOB IMO3HAHUS, HAOIIOAEHUS
¢u3nYecKux SBJICHUH, MPOBEAEHUS OIBITOB, MPOCTHIX 3KCIIEPUMEHTAIBHBIX HCCIIEI0BaHU,
MNpSMBIX W KOCBEHHBIX HW3MEpPEHUH C UCHOJIB30BAHUEM AaHAIOTOBBIX U HU(PPOBBIX
M3MEPUTENbHBIX NMPUOOPOB; MOHUMAaHUE HEN30EKHOCTH MOTPELIHOCTEH JTH00BIX H3MEPEHHI;

4) noHuMaHue (PU3MUECKUX OCHOB M TPUHLIUIOB JeHcTBUA (paboOThl) MalIUH H
MEXaHU3MOB, CpPEJCTB TEPEABWKEHUS U CBS3H, OBITOBBIX MPHOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB, BIMSIHHUS MX HAa OKPYKAIOUIYIO Cpelly; OCO3HAHHME BO3MOYKHBIX
IPUYMH TEXHOTCHHBIX U 3KOJOTMYECKHX KaTacTpod;



5) oco3HaHHe HEOOXOAMMOCTH TNPHUMEHEHHs JOCTH)KCHUN (M3MKM M TEXHOJIOTHUH s
panMoOHaTBFHOTO IPUPOIONIOIB30BAHNUS;

6) oBnajcHUE OCHOBaMH 0e30I1acHOTo HCTIOJIb30BAHUS €CTeCTBEHHBIX |
HUCKYCCTBEHHBIX JJICKTPUYECKMX M MAarHUTHBIX TMOJIeW  BO UW30ekKaHWE WX BPEIHOTO
BO3/ICHCTBUS HA OKPYXAIOIIYIO CPENly U OPTaHU3M YeJIOBEKa;

7) pazBUTHE YMEHHUs IUIAHUPOBATh B IIOBCEJHEBHOW JKWU3HH CBOM JICUCTBUS C
MPUMCHCHHEM TIOJYYCHHBIX 3HAHUH 3aKOHOB MEXAHHKH, DJIEKTPOJIWHAMUKH, TEPMOTUHAMUKI
Y TETUJIOBBIX SIBJICHUH C 1ENIbI0 COEPEKEHHS 310POBbS;

8) dopmmpoBaHue TpPEACTABICHUNA O HEPANMMOHAIBLHOM HCIOJIB30BAHUU TPHPOJTHBIX
pPECYpCOB M DHEPTHH, 3arpsS3HEHUH OKPYXKAIOMEH Cpeabl Kak CIEACTBHE HECOBEPIICHCTBA
MaIlTuH 1 MEXaHHU3MOB.

BohInyCKHHUK HAYYHTCSI:

coOmonare TpaBuia O€30IMaCHOCTH M OXpaHbl TpyAa INpu paboTre ¢ Y4eOHBIM W
1abopaTopHBIM 000pPYIOBAHUEM;

MOHUMAaTh CMBICTT OCHOBHBIX (PH3MUECKMX TEPMHUHOB: (DU3HYECKOE TeNo, (PH3MUECKOe
SIBJICHUE, PU3NYCCKas BEIMYUHA, STUHUIIBI N3MEPCHHUS,

pacrio3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO pPEIIUTh MPH MOMOINN (PUIUIECKUX
METOJIOB; aHAIM3UPOBATh OT/EIBHBIC STalbl MPOBEICHHS WCCICAOBAHUI U HHTEPIPETHPOBATH
pe3yIbTaThl HAOTIOACHUH U OTIBITOB;

CTaBUTH OIBITHI IO WCCICAOBAHUIO (PU3UYCCKUX SBICHUN WM (DU3MUECKUX CBOWCTB
Ten 0e3 WCIONB30BaHUS TPSIMBIX HM3MEpPEHHH; MpH SToM (GopMyimpoBarh mpolieMy/3amady
y4eOHOTO0  SKCIEpUMEHTa; CcoOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO 00OpyIOBaHUS;
MIPOBOJUTH OTBIT M (POPMYITHPOBATEH BHIBO/IHI.

MMOHUMATh POJIb SKCIIEPUMEHTA B MOJYYCHUH Hay4YHOU HH(POPMAIIHH;

MPOBOJUTH MpsIMbIE U3MEpPEHHs] (PU3MUECKHX BEJIMYMH: BpeMs, Macca Tena, 00beM,
CWJIa, TemIepaTypa, aTrMoc(epHOe aBJI€HHE, BIIAXXHOCTb BO3[yXa, HANpPSOKEHHE, CHUJIa TOKa,
MIPU 3TOM BHIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHUS W HCIOJb30BaTh MPOCTEHIINE METOIbI
OIICHKH MOTPEIIHOCTEN N3MEPEHUH.

MIPOBOJUTH HCCJENIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYUH C HCHOJIB30BaHUEM
MPSIMBIX U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,

(uKkcHpoBaTh pe3yNbTaThl IOJTYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEJIUYUH B BUJC
Tabnui u rpaduKoB, AeJaTh BHIBObI IO Pe3yabTaTaM HCCIIEI0BaHUS;

MPOBOJUTH  KOCBEHHbIE M3MEpPEeHHUs] (PU3MUECKUX  BEIUYMH: IPU  BBIIOJHEHUU
U3MepeHull coOHpaTh AIKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIIEAys MPEeI0OKEHHON MHCTPYKIUH,
BBIYHCIISATH 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBAThH MOJYyYEHHBIE PE3YIbTAThl C YUETOM 3aJJaHHON
TOYHOCTHU U3MEPEHU;

aHAJIM3UPOBATh CUTYallUUd MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, y3HaBaThb B HHUX
MPOSIBIICHUE  U3YYEHHBIX (U3MUYECKUX  SBICHUM WM 3aKOHOMEPHOCTEH M MPUMEHSTh
MMEIOLIUECs 3HAHUS 7S X OOBSICHEHUS;

MOHUMATh MPHUHLMIBI JEHCTBUS MaIllMH, NPUOOPOB U TEXHHUYECKUX YCTPOMCTB,
ycInoBUsL X 0€30MacHOrO HCIOJIb30BaHUS B TOBCEIHEBHOM KU3HU;

WCIOJIb30BaTh TPU BBHIMOJHEHUHM YYEOHBIX 3a/lad HAay4yHO-TIOMYNIAPHYIO JUTEPaTypy O
(bu3MueCcKUX SABICHUSAX, CIIPABOYHBIE MaTEPHUAIIbl, pecypchl IHTepHeT.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

OCO3HABAaTh IEHHOCTh HAy4YHBIX UCCIEIOBaHMUN, pOIb (U3UKH B PACHIMPEHUU
Mpe/ICTaBICHU 00 OKPYKAIOIIeM MHUPE U €€ BKIIAJ B YIyUllIEHHE KaueCTBa KU3HU;

WCIOJIb30BaTh TPUEMBI TMOCTPOCHUS (U3MUECKUX MOJeJel, moucka U (OpPMYITHPOBKH
JI0KAQ3aTEeNbCTB BBIJIBUHYTHIX THUIOTE3 M TEOPETHYECKUX BBIBOJOB HA OCHOBE AMIIHPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHHBATh TOYHOCTh M3MEpPEHUsI PU3NYECKUX BEJIMYMH MO BETUYMHE UX OTHOCUTEIHHOM
MOTPENIHOCTH MPH MPOBEICHUHU TIPSIMBIX U3MEPEHUIA;



CaMOCTOSITEJIbHO TIPOBOJAMTH KOCBEHHBIE HM3MEPEHHsS M HCCICIOBaHHUA (PU3MUYECKHX
BEJIMYUH C HCIOJIb30BAHHEM PA3UYHBIX CHOCOOOB HM3MEpeHUs (PU3MUECKMX  BEJIHYMH,
BBIOMpAaTh  CPEACTBA HW3MEPEHUS C Y4eTOM HEOoOXOJAMMOM  TOYHOCTHM  HM3MEpEHHIA,
000CHOBBIBAaTh BBIOOpP crocoba M3MepeHwus,

aJIeKBaTHOTO TOCTABJICHHOW 3aJaye, MPOBOJIUTH OIEHKY JIOCTOBEPHOCTH IOJyYEHHBIX
pe3yIbTaTOB;

BOCIPUHUMATh HWHGOpPMAIMI0  (PHU3UYECKOTO COACPKAaHUS B  HAYYHO-TOMYJISIPHOM
JUTEpaType W CPeACTBAaX MaccoBOW HMH(opMarum,

KPUTHYECKH OIICHWBATh TMOJNyYCHHYI0 HH(OpMAIMIO, aHAIM3UPYS €€ COACp)KaHuEe W
JaHHbIe 00 UCTOYHHKE UH(POPMALINY;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIECHHUS O (PU3MUYECKHX SBICHHUIX
Ha OCHOBE HECKOJIbKHX HCTOYHHKOB HH(OpMaImm,

COTIPOBOKJATh  BBICTYIUICHHE TPE3EHTAlMEH, YYUTHIBasi OCOOCHHOCTH ayAUTOPUHU
CBEPCTHHKOB.

Mexannveckue siBJIeHUs

BbInycKHMK HAy4YHTCS:

pacrio3HaBaTh MEXaHMUYECKUE SIBICHUS W OOBSICHATH HAa OCHOBE HMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOWCTBA WJIM YCIOBHS TPOTEKAHWs JTUX SIBICHUH Iepenada JaBJICHUS TBEPIBIMU
TeJaMU, JKUAKOCTSIMH U Ta3aMu, aTMOc(epHOe TaBlIeHuE, IIJIaBaHUE TeT;

ONHCBHIBATH W3YYEHHBIE CBOWCTBA TEel W MEXaHWYECKHE SIBJICHUS, HCIONB3YS
¢u3nveckne BETUYMHBI: IUIOTHOCTh, JABJICHWE, TP ONHCAHUH MPABWILHO TPAKTOBATh
(GU3NYEeCKUH CMBICT HCIIOJB3YEMbIX BEIHYUH, WX OOO3HAYCHHsS W EAWHUIBI H3MEpEHUs,
HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (DM3NYECKYIO BEJTHMUMHY C IPYTMMHU BETMYNHAMH,
BBIYHCIIATH 3HAUCHUE (PM3UIECKOM BEINYHHBI;

aHAIM3MPOBATh CBOWCTBA TEJI, MEXAaHUYECKHE SBJICHUS M MPOIECCH, HCHOIB3YS
¢u3nueckne 3aKoHBI: 3akoH [lackams, 3akoH ApxuMmena; HpPU 3TOM Pa3INYaTh CIOBECHYIO
(OpPMYIHPOBKY 3aKOHA M €T0 MAaTEMaTH4YeCKOE BBIPAKECHUE;

pemiate 3amadd, UCTONB3ysd (uindeckue 3akoHbl 3akoH ['yka, 3akoH Ilackams, 3akoH
Apxumena, (opMynbl, cBsA3bIBaONIMe (U3MUECKHE BEIMYMHBI IUIOTHOCTH BEIECTBA, CHIIA,
JaBJICHUE, HAa OCHOBE aHaJM3a YCJIOBUS 3a/aud 3allMChIBATh KPATKOE YCJIOBUE, BBIICIATDH
¢u3nueckre BEIMYMHBI, 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIE JUIS €€ PEIIeHHs, MPOBOAUTH
pacdeTsl ¥ OIICHUBATh PEAbHOCTD MOYYSHHOTO 3HAUCHHS (PM3NUECKON BETMYHHBL

BbInycKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

UCIIONIB30BAaTh 3HAHUS O MEXAHUYECKHX SBICHUSX B MOBCEAHEBHOM IKM3HU JUIS
obecrieueHns 0€30MaCHOCTH HpH OOpalIeHUH ¢ MPHOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH,
IUISl COXPAHEHUS 3/I0POBbSl U COONIOJCHUSI HOPM SKOJIOTMYECKOTO MOBEACHHS B OKPY)KArOIICH
cpene; TPHUBOJMUTH TNPHUMEPHI MPAKTUYECKOTO  HCHOJb30BAaHUSA  (HU3MYECKUX 3HAHMHA O
MEXaHWYEeCKUX  SBJICHUAX W (PU3MYECKMX  3aKOHAX;  IMPHUMEPHl  HCIIOJIb30BAHUS
BO300OHOBIIIEMBIX ~MCTOYHUKOB JHEPrHM; OKOJOTHYECKHX IOCICACTBUH  HCCIEIOBAHUS
KOCMHUYECKOTO TIPOCTPAHCTB;

pa3nuyaTh rpaHMIBI TPUMEHUMOCTH 3aKoHa, Apxumena, [lackas;

HaXOJUTh AaJEKBaTHYI TMpEUIOKEHHON 3agadye (HU3UYECKyI0 MOJeNb, pa3pemaThb
npobieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAaHUM 10 MeXaHMKe C MCIOJb30BaHUEM
MaTeMaTH4eCKOTO armapara, Tak ¥ Py MOMOILU METO/I0B OL[CHKH.

TemioBbie sIBJICHUS

BbInycKHMK HAy4YHTCS:

pacrio3HaBaTh TEIUIOBbIE SBJIEHUS M OOBACHATH Ha 0a3e UMEIOIUXCA 3HAHUM
OCHOBHBIE CBOICTBa WJIM YCIOBUS TPOTEKAHUS JTHX SBJICHHH: TUPQy3us, H3MEHEHUE
o0beMa Ten TMpH HarpeBaHWW (OXJaXAEHUHM), OoyblIasg CXKUMAaEMOCTh TIa30B, Malas
C)KMUMAEMOCTh KHMJIKOCTeH M TBEpAbIX TEI;

TEIJIOBOE pPABHOBECHE, UCIAPEHHE, KOHJACHCAlMs, IUIaBJI€HUE, KPHCTaLTU3aIMs,
KUTIEHUE, BIIAXKHOCTh BO3/yXa, pa3jIMuYHbIE CIIOCOOBI TeIulonepeiaun (TerIONpPOBOIHOCTD,



KOHBEKIUS, HM3JIy4CHHE), arperaTHble COCTOSHUSI BEIIECTBA, IMOIJIONIEHHE JHEPTUU  TPH
WCTIApEHUH JKUAKOCTH M BBIJCICHHE €€ NMPH KOHJCHCAIMH Tapa, 3aBUCHMOCTb TEMIIEPaTypbl
KHUIICHUS OT JIaBJICHHSI,

ONMCHIBATH HM3y4YEHHBIC CBOMCTBA TEN M TEIUJIOBHIC SIBICHUS, HWCHOIb3YS (HU3NUECKUE
BEITUYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHEPTUs, TeMIlepaTypa,  yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yAeJAbHAas  TEIJIOTAa  IUIABJICHHS,  yJAeJNbHAs  TEIUIOoTa
napooOpazoBaHus, YAENbHAs TEIJIOTa CrOPaHUs TOIUIMBA, KOAPQPHUIMEHT MOJIE3HOTO ACHCTBUS
TEIUIOBOTO  JIBUTATEJsA; TMPH ONHCAHUM TPABWIBHO TPAKTOBaTh (U3WYCCKUH  CMBICI
WCIOJIb3YEMBIX BEIMYHMH, UX OOO3HAYCHHS M CIUHUIBI H3MEPCHHS, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOINMC JIAHHYIO (DHU3WYECKYI0 BEIMYMHY C JPYrUMHU BEIWYUHAMH, BBIYHACIISATH
3HauYCHUE (PU3NICCKON BEITMYHHEI;

aHAJTM3UPOBATh CBOMCTBA TEJ, TEIUIOBHIC SIBICHHS M TIPOIECCHI, HMCIOJB3ys OCHOBHEIC
TIOJIOKEHHSI aTOMHO-MOJIEKYIISIDHOTO YUY€HHsl O CTPOCHMHM BEIIECTBA M 3aKOH COXPaHEHUs
SHEPIUH;

pa3nuyaTth OCHOBHBIE NPHU3HAKA H3YYCHHBIX (DU3MUYECKMX MOJETeH CTPOCHHUS Ta30B,
KUJAKOCTEH U TBEPJIBIX TEI;

MIPUBOJIUTH MPUMEPHI TPAKTHYECKOTO HUCTOIh30BaHUS (DU3MUECKUX 3HAHWUH O TEIIOBBIX
SIBJICHUSX;

pemaTh 3aJadd, WCTOJNB3YS 3aKOH COXpPAaHEHWS HSHEPIHMH B TEIUIOBBIX IIpoIleccax H
dbopmynbl,  cBs3pIBaronINe  (PU3MYECKHE BEIWYHHBI (KOJUYECTBO TEIIOTHI, TEMIIEparypa,
yIenbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHAs TEIJIoTa IUJIaBJICHHs, yAeJIbHAs TEIUIoTa
mapooOpazoBaHMs, YAETbHAS TEIUIOTa CrOpPaHWsS  TOIUIMBA, KOAY(D(OUIIMEHT  TOJIE3HOTO
JEWCTBUSl TEIUIOBOTO JBUTATeNs): HAa OCHOBE aHajM3a YCIOBHS 3aJaddl  3alllChIBATh
KpaTKO€ YCIIOBHE, BBIICNATH (PU3MUECKHE BEIMYUHBI, 3aKOHBI U (GOpPMYJbl, HEOOXOIAUMbIE
JUIs €€ peLIeHUs,, MPOBOJUTH pacueThl M OLEHUBATh PEATbHOCTh MOJYYEHHOI'O 3HauYEHUs
(bM3UYECKOM BETMYHUHBI.

BhInyCKHHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHMThCS:

WCIOJIb30BaTh 3HAHUSI O TEIUJIOBBIX SBJIEHUSX B TIOBCETHEBHOM KU3HU IS
obecrieueHnst 0€30MaCHOCTA MPHU OOpalieHnd ¢ MPUOOPaMH M TEXHUYECKUMH YCTPONCTBAMH,
JUISL COXpAHEHUS 3/I0pPOBbS U COOJIIOJICHUS HOPM SKOJOTMYECKOrO TIOBEICHHS B OKpYXalolIe
cpelne; MPUBOAUTH MPUMEPBHI HKOJIOTMUYECKUX TOCIEACTBUNA pabOThl JBUTaTeiel BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUPOIIEKTPOCTAHIINA;

pas3nuyarth TpaHUIbBl MPUMEHUMOCTH (PHU3MYECKHX 3aKOHOB, IOHHUMAaTh BCEOOIINI
xapaktep (pyHIaMEHTaJbHBIX (PU3UUYECKHX 3aKOHOB (3aKOH COXPAaHEHUS SHEPTUU B TEIUIOBBIX
npoleccax) ¥ OrpaHUYeHHOCTh UCTOJIb30BaHUSI YACTHBIX 3aKOHOB;

HaxXOJUTh AaJIeKBAaTHYIO TPEUIOKEHHOW 3amade (U3UYECKYl0 MOJEeNb, pa3peliarhb
npo0ieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHHW O TEIJIOBBIX SIBICHUSX C HUCIOJb30BaHUEM
MaTeMaTH4eCKOro anmnapara, Tak 1 IpHy MOMOIIU METOJIOB OIICHKH.

DJIeKTpHYecKre U MATHUTHBIE SIBJICHHUS

BbInyCKHUK HAYYHUTCH:

pacrno3HaBaTh JEKTPOMArHUTHBIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUN
OCHOBHBIE CBOWMCTBa WIIM YCIOBUS TMPOTEKAHWS OTUX SBICHHWI:  dIEKTpU3alus  Tel,
B3aUMO/JICHCTBUE 3apsAOB, OSJCKTPUUYECKUH TOK W €ro JeHCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE),  B3aWMOJICICTBUE MArHMUTOB,  JJIEKTPOMArHUTHAs  WMHAYKIHS,  JEHCTBUE
MarHUTHOTO TMOJIsI Ha TPOBOJAHMK C TOKOM M Ha JBWXKYIIYIOCS 3apsDKEHHYIO YacTHUIly,
JeMCTBHE IEKTPUUYECKOTO TOJIS Ha 3apsHKEHHYIO YaCTHILY.

COCTaBIIAITh CXEMBI JJIEKTPUYECKHX IIeMel ¢ TOoclHeAoBaTeIbHBIM M MapalielbHbIM
COEJJMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAYEHMS SJIEMEHTOB AJIEKTPUUYECKHX IieTeit
(MCTOYHHK TOKA, KITF0Y, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIEPMETP, BOJIBTMET).

OTHCHIBATh M3YYCHHBIE CBOWCTBA TE€N M DIEKTPOMATHUTHBIC SIBICHHUS, HCIIONb3Ys
¢buznuecKkne BENMYUHBL: DIEKTPUYECKHHA 3apsij, Cujla TOKa, AJIEKTPUYECKOE HaNpsKEHUe,
ANIEKTPUYECKOE COMPOTUBIICHUE, YIEIbHOE COMPOTUBIICHHUE BEIIECTBA, PabOTa AIEKTPUYECKOTO



0JIsl, MOIIIHOCTh TOKA, IPU ONHCAaHUM BEPHO TPAKTOBATHh (PM3MUECKUI CMBICI HCHOJIb3YEMBIX
BEJIMYUH, UX 0003HAYCHUS U €AUHUIIBI U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(U3NYECKYIO BEIMUUHY C IPYTUMHU BETHUYUHAMHU.

aHAJM3UPOBATh CBOWCTBA TEJN, JJIEKTPOMArHUTHBIC SBJICHUS M TIPOLIECCHI, HCIOJb3YS
¢u3nvecKre 3aKOHBI: 3aKOH COXPAaHEHHs AJIEKTPUYECKOTO 3apsiia, 3akoH Oma ans  ydyacTka
nenu, 3akoH JDkoyms-JleHna; mpu 3TOM pasiauyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H
€ro MaTeMaTH4eCKOE BBHIPAKCHUE;

NPUBOANTH TPHUMEPHl  MPAKTUYECKOTO  HWCHOJIB30BaHUSA  (U3MYECKHX 3HAHUH O
AIIEKTPOMATHUTHBIX SBJICHUSX, PEHIaTh 3a7add, MCIOJIB3yd (pu3mueckue 3akoHbl (3akoH Oma
s ydactka nenu, 3akoH JDkoyns-Jlenna,) u  (Gopmynbl, CBsI3BIBarOmIME (hU3MYECKHE
BEIMYUHBl (CHJIa TOKa, OJIEKTPUYECKOE HANpsHKEHUE, DIEKTPUYECKOe COIMPOTHBICHHE,
yIeNbHOE CONpPOTHBICHHE BEIIECTBA, padoTa 3IEKTPHUYECKOTO TIIOJISA, MOIIHOCTh TOKa,
dopMynBl  pacdyera  AIIEKTPHYECKOTO  COMPOTHUBICHHS  IpPH  IOCIEAOBATEIFHOM U
napajyielIbHOM COEJMHEHUU MPOBOJHUKOB): Ha OCHOBE aHAIM3a YCIJIOBHSI 3a7ayll 3aIllMCBHIBATH
KpaTKoe yCJIOBHE, BBIJIENATh (PU3NYECKHUE BETMYUHBI, 3aKOHBI 1 (JOPMYJIIBI, HEOOXOAUMBIE JUIS €€
pelieHusi, IPOBOJNTh PACUeThl M OLIEHUBATHh PEATLHOCTH IMOJYYCHHOTO 3HAYCHHS (PU3UICCKOU
BEJIMYUHBI.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

WCTIONh30BaTh 3HAHUS 00 DSJIEKTPOMArHUTHBIX SIBJICHUSX B TIOBCEJIHEBHOW JKW3HU JUIS
obecrnieueHrs 0€30MacHOCTH MpU OOpaIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBaMU, ISt
COXpaHEHHUS 37I0POBBS U COOIOJICHUST HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAOIIEeH cperie;
MIPUBOANUTH TIPUMEPHI BIHMSIHHS dJIEKTPOMArHUTHBIX M3JIYdeHHI HA )KUBBIE OPraHNU3MBI,

pa3nuyaTth TPaHWIBl MPUMEHUMOCTH (U3NYECKHX 3aKOHOB, TIOHUMATh BCEOOIIHI
xapakTep (yHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAaHECHHS SJEKTPUUYECKOTO 3apsijaa) U
OTPAaHMYECHHOCTh HCIOJBb30BAaHHUS YACTHBIX 3aKOHOB (3akoH OMma JuId ydacTka IelHd, 3aKOH
Jlxoymns-Jlenma u nip.);

UCTIONIB30BATh IPUEMBl MOCTPOCHUS (HU3MYECKHX MOJENEH, MOUCKa M (OPMYITHPOBKH
J0KA3aTeIbCTB BBIABUHYTBIX THIIOT€3 M TEOPETHUECKHX BBIBOJIOB HAa OCHOBE SMITHUPHUYECKH
YCTaHOBJICHHBIX (PaKTOB;

HAXOJWUTh AaJCKBATHYIO TMPEUIOKCHHOW 3amaue (U3MYecKylo Mojenb, pas3pemarb
npo0OieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAaHUH 00 3JIeKTPOMAarHUTHBIX SIBICHUSX C
UCIIOJIb30BAHMEM MaTEMaTHYECKOTO anmapaTa, Tak U IPH HOMOIIN METOJIOB OLICHKH



ConeprkaHue yueOHOTO MpeaMeTa, Kypea.

1. 3aK0HBI MEXAHUKH .

MexaHnndeckoe JABMOKCHUC. MaTepI/IaﬂbHaﬂ Touka. OcHOBHas 3aJadya MCEXaHUKH.
Tpaekropus. Cucrema orcuera. I[lyrs. Ilepememienue. PaBHOMepHOE npsIMONIMHENHOE

nBuxkeHne. CKopocTb paBHOMEPHOTO MPSIMOJIMHENHOTO JBM)KEHHUS.

YpaBHEHHsI IEPEMEILEHUSA U KOOPAUHATHI IPY PABHOMEPHOM IPSIMOJIMHENHOM JIBUKCHUH.

I'paduku 3aBUCUMOCTH KOOPAMHATHI TE€JIA OT BPEMEHHU.

OTHOCHTENBHOCTh MEXaHHYECKOTO JABUXKCHUA. HpaBI/IJ'IO CJIOKCHHUA HCpCMCHIeHI/II\/'I.

[IpaBHIIO CIIOKEHUS CKOPOCTEH.

HepaBnomepnoe auxenue. CpemHsisi CKOpPOCTh HepaBHOMEpHOro aBuxkeHHs. CpemHsis
MyTeBass U MTHOBEHHas CKOpOCTH. PaBHOyckopeHHOE nBmKeHue. YckopeHue. CKOpOCTh mpu
PaBHOYCKOPEHHOM TPSMOJIMHEWHOM JBM)KEHUH. ['paduKu 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU
MPU PaBHOYCKOPEHHOM TMPSMOJIMHEHHOM nBIKeHnH. OmpeneneHne MPOSKIUU YCKOPEHHS TI0
rpaguKy 3aBUCUMOCTH TIPOSKIIMH CKOPOCTH OT BpeMeHH. [lepemenierue npu paBHOYCKOPEHHOM
npsMOTMHEHHOM nBIoKeHHH. CBOOOTHOE TajgeHne. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO
MaJeHHusl OT IIMPOTHI MECTHOCTH M OT BBICOTHI HaJ MOBEPXHOCThIO 3emuu. OmbiThl [ammes.
JIBr>keHue Tena Mo OKPYKHOCTH C MOCTOSHHOW MO MOIyJI0 ckopocthio. Ilepron u wactora
oOpamenus. JluHeliHas W yrjioBas CKOPOCTH, CBs3b MEXay HuUMH. LleHTpocTpemuTenbHOE

YCKOpEHUE Tela.

IlepBriit 3axkoH HetoToHa. SIBieHue wuHepuuu. MHepuuanbHbIE CHCTEMBI OTCYETA.
Bzaumopericteue ten. MueptHocts. Macca tena. Cwia. [IpuHIMN HE3aBUCUMOCTH ACHCTBUS
cuin. Bropoii 3akoH Hetorona. Tperuii 3akon Hertotona. [IpuHumn otHocuTenbHOoCcTH ['anuies.
I'panuupl npruMeHUMOCTH 3aKOHOB HbroTOHA. JIBHMYKEHHME MCKYCCTBEHHBIX CIYTHHKOB 3€MIIH.
3aKOH BCEMHMPHOIO TATOTEHUS W TpaHuIbl ero npuMmeHuMocTH. Cuna Tsbxectu. llepBas
KocMuyeckasi ckopoctb. Bec tena. HeBecomocts. [leperpysku. [IBuxkeHue tena noja AedcTBUEM

CHUJIbI TPCHUSL. TOpMO3HOﬁ IIyThb. I[BI/I)KCHI/IG CBA3aHHBIX TCJI.

I/IMHy.]'ILC CHJIBI. I/IMHYJ'IBC tena. 3meHeHue HUMITyJIbCa TeEJIa. 3aMKHYTa$I cucreMma TCII.
3aKkoH COXpaHCHUA HUMITYJIbCA. rpaHI/II_IBI U YyCJIOBHUA HNPUMCHUMOCTU 3dKOHA COXpaHCHUA
HUMITYJIbCA. PeakTnBHOE IBHKEHUE. HpI/IHLII/IH JIEICTBUS U OCHOBHBIE AJIEMEHTHI KOHCTPYKIUH

PAaKETHI.

Mexanunueckast pabota. Pabora cuibl TspkecTH. I'padudeckoe mpenctaBieHue paOOTHI.
MorurHocts. OHeprusa. IlortennumanbHas osHeprus. Pa®oTa cuibl TSKECTH M M3MEHEHHE

MOTEeHINAIbHOMN OHEPTHUHU TCJIA. PaGora cubl YIIPpYyroctu 1 UBSMCHCHUC MOTEHIIMAILHOI OHCPIUH.



Kunernueckas sneprusa. Teopema o kuHeTndeckod 3Hepruu. llonmHas mexaHudeckas 3HEprusl.

3aKOH COXpaHEHHUs1 MeXaHHUECKOH sHeprun. KospuuneHT mone3Horo neicTausi.
@Dponmanvrvie 1adbopamopuvie pabomul

1. UccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEWHOTO IBUKEHUS.

2. MexaHu4ecKue KoJieOaHusl ¥ BOJIHBI .

Mexannueckue koseOanus. KonebarenpHast cucrema. MareMaTHUECKH MasTHHK.
[Tpomecc konebanmii maTemaTudyeckoro MasTHuka. CBoOojaHble kosieOaHusa. CMmeleHue u
amruintyna konebanuil. [lpyxunusiii mMasTHUK. [Iponecc kosiebaHuil MpPYy>KUHHOTO MasiTHHUKA.

lMapmoHnueckue koyeOaHus.

[leprion u yactora kosebanuil. Ilepuon xonebGaHuMii MaTEeMaTHYECKOTO U MPYXUHHOTO
MasTHUKOB. 3aBUCHUMOCThH nepuoaa KoJae0aHUi MaTeMaTUYECKOr0 MAasiTHHKA OT JJIMHBI HHUTH,
HE3aBHCHUMOCTh OT aMIUIMTY]Ibl KOoJeOaHuM M Macchl rpy3a. 3aBUCUMOCTb Mepuojia KojaebaHui
INPY>XUHHOIO MasATHHUKA OT XCCTKOCTH IIPYKWMHbBI M MACChbl Ipy3a W HE3aBUCHUMOCTb OT

AMILTUTY Il KOJICOaHMIA.

[IpeBpamienue SHepruM Npu KoJieOaHUAX. 3aTyxawliue KoJjiebaHus. BeIHYKIeHHBIE

KoJieOaHus1. Pezonanc. Yder siBneHus1 pe30HaHca B IPAKTHKE.

Mexanuveckass BosiHa. [lomepeunbie W MpoaobHBIE BOJHBL. OCOOCHHOCTH BOJIHOBOTO
neokeHusd. JlnuHa BosHBL.  CKOpocTh BOJIHBL.  OTpa)keHHWe BOJH. 3aKOH OTpa)XXE€HUs

MexaHu4ecKuX BosH. Jludpakuus BosiH. HTEpdepeHius BOIH.
@ponmanvhvle 1ab0Opamopmvie pabomol
2. Nzyuenne koneOaHUi MATEMAaTHYECKOTO U TIPYKUHHOTO MAasiTHUKOB.

3. I/I3MepeHHe YCKOPCHHA CBO60,I[HOFO ImaacHHuA ¢ IOMOIIBIO MAaTEMATHYCCKOT'O MasiTHUKA.

3. DJIeKTPOMATHUTHBbIEC SIBJICHUA .

IlocTtosHHble Maruuthl. BzauMoneicTBue MarHuToB. MarHuTtHoe 1mose. Mar"HurtHas
uHAyKuug. JIuHUM MarHuTHOW WHAyKUMW. HampaBneHue AMHUNA MarHUTHOM HMHIYKIUH.
OnHOpoaHOE MAarHUTHOE ToJie. MarHuTHOE moJjie 3eMiid. MarHuTHbIC MOIHOChl 3emiid. OIbIT
Opcrena. BzauMoOCBsI3b MarHUTHBIX MOJIEH U JBWOKYIIUXCS DJEKTPUUECKUX 3apsIOB.
MarautHoe moJyie MPOBOJHUKA C TOKOM, KaTylmIkd ¢ TokoM. IIpaBuimo OypaBuuka. I'mmotesa
Awmmnepa. YcuneHue AeHCTBUS MarHUTHOTO TOJS KAaTYIIKU TPU YBEIMUYEHUU CUJIBI TOKA U TPU
MOMEUIEHUN BHYTPU KATYIIKA JKEJIE3HOTO CepACYHMKa. OJJekTpoMmarHur. [Ipaktuueckoe

MNPUMCHCHUC NMMOCTOSAHHBIX MAalrHUTOB U 3JICKTPOMArHHUTOB.

I[CﬁCTBPIC MAaravuTHOIO IOJid Ha NPOBOJHUK C TOKOM. 3aBUCHMOCTD CHIJIBI, IICI\/'ICTBYIOH_ICI\/'I

Ha MPOBOAHHUK C TOKOM, OT CHJIbI TOKa B IICIIH, MarHUTHOM WHAYKIIUU U JJIMHBI IPOBOJHHUKA C



TOKOM. 3akoH Ammnepa. JlelicTBM€ MarHUTHOTO IOJI HAa JBHXKYLIYIOCS 3apsDKEHHYHO YacTHUIL.
Cuna Jlopenma. IlpaBuno 1neBodt  pyku.  DnekrpojaBuratenb. [IpuHmum — paboThI

QJICKTPOABUIAaTCIIA. HpaKTI/I‘ICCKOG MMPUMCHCHUC 3JI€KTpOI[BI/IFaTCHCI71 IIOCTOAHHOI'O TOKA.

OneiTel  @apagess. SIBieHue BIEKTPOMAarHUTHON WHAYKUMU. MHIYyKIIMOHHBIA TOK.
MarnuTtHbeil 1OTOK. I'eHeparop mOCTOSIHHOro TOKa. HampaBineHue MHIYKIMOHHOTO TOKA.
[IpaBuno JleHnma. JSIBmeHne CcaMOMHAYKIMM. AHAJIOTHS MEXKIY SBICHUAMH WHEPUHH U
caMOMHIYKIMH. [IponopuuoHaIBHOCT MAarHUTHOI'O TIOTOKA, CO3/JaHHOIO TOKOM, M CHJIBI TOKA.
WunyktuBHOCTh mpoBoAHMKA. [lepeMeHHbIN 3neKkTpuueckuil Tok. I'paduk 3aBUCUMOCTH CHJIBI
MIEPEMEHHOTO TOKa OT BpPEMEHU. AMIUIUTYJHOE€ M JEHUCTBYIOIIEE 3HAUYEHUs CUJIbl TOKa U
HampspkeHus. ['eHeparop mnepeMeHHOro Ttoka. TpaHcdopmarop. YcCTpoHCTBO W IPUHLHUIT
JEUCTBUSA TpanchopmaTopa. Koaddurment TpaHchopmaIum. Hcnonp3oBanne
TpaHcGOopMaTOpOB B TeXHHKE M ObITy. [loTepu anekTpuueckoi SHEpruM MpH Mepeaaye ee Ha
paccrosiHMe U CrocoObl WX yMeHbIIeHud. llepemaua 3MeKTPO’HEPTHHM OT ANEKTPOCTAHLIMU K

MOTPEOUTEITIO.

@poumanvhele 1ab60pamopHvle padomol

4. VI3yyeHre MarHUTHOTO MOJIsi TOCTOSIHHBIX MarHUTOB.

5. COopka 3eKTpOMarHuTa U €ro UCIbITaHuE.

6. 3y4yenue nelicTBUS MarHUTHOTO MOJIA HAa MPOBOJIHUK C TOKOM.
7. VI3yuenune pabOTHI AJIEKTPOIBUTATENS TIOCTOSTHHOTO TOKA.

8. M3ydeHue sBieHUA 3JIEKTPOMArHUTHON UHTYKIIHH.
4. JJIeKTPpOMarHuTHbIEe KOJIeOaHUs ¥ BOJIHBI .

Konpnencarop. DnexkTpuyeckas eMKOCTh KOHJIeHCaTopa. Pa3inuuHble TUITBI KOHIEHCATOPOB.
Konebatenpubiii koHTYp. Ilpomecc ycTtaHOBIEHUs S3JIEKTPOMArHUTHBIX KojeOanuil. Ilepwon
AJIIEKTPOMArHUTHBIX KoneOanuil. [IpeBpamienne sSHeprun B KoJeOATEILHOM  KOHTYpE.
3aryxarolue 3JIeKTPOMAarHuTHbIe KojeOaHus. BbIHYXIEHHBIE AJIEKTPOMArHUTHbIE KOJEOaHUs.

Pezonanc.

DJNEeKTPOMAarHUTHOE TMoJie. OJEKTPOMarHuTHbIE BOJHBL OTKPBITBIA KOJeOaTeNbHbIN
KOHTYp. JlMama3oH 3JIE€KTpOMarHuTHBIX BOJH. MCrHosp30BaHME 2JIEKTPOMArHUTHBIX BOJIH IS
nepenaun nHpopmanuu. Bubparop I'epua. Ilpuemuuk snekrpomarautHeix BoiH A. C. [lomosa.
Mopaynsiuuss ¥ JETeKTUPOBAaHME  DJICKTPOMAarHUTHBIX  KojeOaHuil.  JleTekTopHBbIH
pamuonpueMHUK.  CBOMCTBAa  2JIEKTPOMAarHUTHBIX  BOJH:  OTPAKE€HUE,  MPEIOMIICHHE,

uHTephepeHIHs, TUPPaKIU.

aﬂeKTpOMaFHI/ITHaﬂ npupoga CBCTA. KOpHy'CKy.HSIpHaSI n BOJIHOBagd TCOPHUH CBCTA.



Ckopocth cBeTa. ACTPOHOMHYECKMH METOJ HU3MEpEeHMsI CKOpocTH cBeTa. OmnbiTel Puzo.

CoiicTBa cBeTa: qucnepcus, HHTeppepeHnrs 1 Tupakius.

I[I/IaHaBOHBI QJICKTPOMAIrHUTHBIX BOJIH. CBolicTBa OJICKTPOMArHUTHBIX BOJIH Pa3HbIX

JINAIa30HOB.

5. D1eMeHTHI KBAHTOBOM (PM3HUKH .

®ororddexr. HeBO3MOKHOCTH OOBSICHEHUS HEKOTOPBIX 0COOCHHOCTEH (oTod(ddekra
BOJIHOBOU Teopuei cBeta. ['umotessl: [Inanka 00 ucmyckaHuM cBeTa KBaHTaMH; DWHIITEHHA 00
WCITYCKaHUM, PACTIPOCTPAHCHUH W TIOTJIONICHUH cBeTa KBaHTamMu. DOTOH Kak dYacTHIla
AIIEKTPOMArHUTHOTO U3JTY4CHHUS.

Pesepdopna mo paccesHuro anb(da-yacTUIl HA TOHKOM MeETa/UNIMYeCKOW (oJbre.
[TnanerapHass Mojaens atoma. 3apsisi aTOMHOTO sijpa. CHEKTphl MCITYCKAaHUS W TOTJIONICHUSI.
Cmomsbie U JIMHEHYaThie CeKTphl. CIEKTpaabHbIA aHAIM3 U €r0 MCIOJb30BAHUE B HAYYHBIX
WCCIeNOBaHUAX U Ha mpakTuke. OTKPBITHE SBJICHUS pagroakTUBHOCTH. OmbIThl Pe3epdopaa mo
OTIPEJINIEHUIO0 COCTaBa PaJMOAaKTUBHOTO u3nydeHus. dusmnueckas npupona anbda-, 6era- u
ramma-usinydeHuil. [lpuHnun neictBust U yctpoiictBo kamepsl Buibcona. CliokHbIM cocTaB
aToMHOro siapa. OTKpbITUE MpPOTOHA, HEWTpoHA. [IpOTOHHO-HEWTpPOHHAST MOJENb sSApa.
Hyxnonsr. 3apsimoBoe u MaccoBoe umcna. M3otombl. PagmoaktuBHbIN pacman. Anbda u Oera-
pacnan. Ilepmon monypacmaga. 3akOH paguOaKTHBHOIO pacraja. SaepHble CHIIbl. DHEprus
CBA3U sjpa. BelneneHue sHepruM B IMPOLECCE ACNECHUS TSKENBIX SJA€p U CHUHTE3a JIETKHX.
SAnepHble peakuuu. YCKOPUTENIM 3JIEMEHTapHBIX YacTHLl. BBINONHEHHE 3aKOHOB COXpaHEHUs
3apsA0BOrO M MAacCOBOTO YHUCEN s siAepHbIX peakuuid. Jledekt maccel. Dopmyna ams pacuera
SHEPIrUU CBSI3U sApa. DHEPreTUUECKUN BBIXOI SAEpHBIX peakuuid. Jlenenue saep ypana. Llennas
peakuus. fAnepHblii peakTop. SnepHasi sHepreruka. TepMmosiiepHble peakiuu. Bo3MOKHOCTB
MOJYYEHUs] SHEPIUM IPU CHUHTE3E JIETKUX sifep. buonormyeckoe NEHCTBUE paguOaKTHUBHBIX
n3nyuenuil. [lornomennas no3a uznyuyenus. Cueruuk ['eiirepa. MeTtoa MeUeHbIX aTOMOB U €ro

HCIIOJIB30BAHUC. BHGMCHTapHHe HYaCTHUIIBI.

6. Bcesrennas .

Crpoenne u MacmtaObl BcenenHoll. XapakTepHble pacCTOSHHMS M Pa3Mepbl
HeOecHBIX Tell. 3Be3JHble CKOIUIEHUS: paccessHHble M IapoBble. PazHooOpasue
¢u3nyeckux ycinoBuid B HeOecHbIX Tenax W Bceenennoil. ['eonentpuueckas u
requonieHTpudeckas cucreMbl mupa. CocraB u pasmepbl COJIHEUHOW CHUCTEMBI.
Bumumoe npwkenue JIynwsl. Cugepuueckuit m cuHoauyeckuii mecsubl. CmeHa ¢a3
JIynpl. ConHeuHble U JTyHHBIE 3aTMEHHUS, YCIOBHS MX HACTYIUIEHUS U NEPUOAUYHOCTD.

HpI/IJ]I/IBLI " OTJIMBBI, UX CBA3b C ABMXKCHUEM .HYHLI.



@u3nyecKue XapakTepUCTUKU 3€MIIM, €€ BpallleHUE U SBJICHHE IIPELECCUH.
dusnueckue CcBOHCTBa arMocdepbl M MpHpoJa MapHUKOBOro 3¢ddexra Ha 3emie.
Maruutnoe nosie 3emian. Pusnueckue xapakrepuctuku Jlynel. Mccnenoanus JIyHsl ¢
IIOMOIIBI0O KOCMUYECKUX allapaToB. DJIEMEHThl JYHHOIO penbeda: MOps, MaTEepHUKH,

TOpbI U KpaTephl.

JiBe rpynmnsl muaHeT CoJIHEYHON CUCTEMBI: TUIAHEThl 36MHOW TPYIIIbI U IJIAHEThI-
ruradTbl. OOIIHOCTh XapaKTEPUCTHK IIAHET 3€MHOW rpymmbl. [maHeTsI-ruranTel, ux
UCCIIEIOBAaHUSI HA3€MHBIMU U KOCMHUYECKUMHU MeTosaMu. CIyTHUKU U KOJIblIA TUIaHET-
TUTAHTOB. ACTEpOUJbl, HUCTOPUS HUX OTKPHITHUS U (U3HYECKUE XapAKTEPUCTHKU.
Komertsl. OOpa3oBaHue XBOCTOB KOMET. MeTeopsl, UX HAOIIOeHHs 1 OOII1e CBOWCTBA.
CBsI3b METEOPHBIX NMOTOKOB ¢ KOMeTaMu. MeTeopuThl, UX cBoicTBa. [lageHne KpymnHbIX

METEOPUTOB Ha 3eMJII0 U IaHEeThl COTHEYHON CUCTEMBI.

Kocmoronusi. I'mnote3st Kanta w Jlammaca o mnpoucxoxaeHun ConHEYHOU
cuctembl. BozpacT 3emnu u ConHeuHoit cuctembl. CoBpeMeHHbIE TEOPUU 00pa3oBaHUs
CosiHeuHoil cucTtembl. ONTHYECKHE TEIECKONbl M paauoTeneckonsl. Kocmuueckne
uccienoBanusa. VICKyCCTBEHHBIE CHYTHUKM 3€MJIM, CIYTHUKH Tejle- U PaJuOCBS3H,
r€OCTAllMOHAPHBIE W METEOPOJIOTUYECKHE CITYTHHKH, CIYTHUKH [JI1 MOHHUTOPHHTA
OKpY)KaroIllenl Cpeibl.

Dpoumanvhsle 1ab6opamopHvle pabomol
9. Omnpenenenue pa3MepoB JTYHHBIX KPaTepoB.

10. OnpeﬂeneHI/Ie BbBICOTBI U CKOPOCTH BBI6pOC& BCIICCTBa K3 BYJIKAHA Ha CIIYTHHKC

Onurepa Ho.

7. IloBTOpEHUE .

TemaTHueckoe INIAHUPOBAHHUEC ¢ YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAHUMBIX
Ha 0CBOCHHC Ka)KI[Oﬁ TE€MbI.



Ne | Ha3zBaHue Tembl WK pasaena Koun-Bo KosmmuectBo KomnuectBo
/o 4acoB MPAKTHYICCKUX KOHTPOJIBHBIX
pabor pabor
1 3aKOHbBI MEXaHUKHU 31 1 2
2 MexaHn4decKue KoJICOaH s ¥ BOJTHBI 7 2 1
3 DNEKTPOMAarHUTHBIE SIBJICHUS 20 3) 1
4 DNeKTpOMarHuTHbIC KoJieOaHus U 10 1
BOJTHBI
5 | DnemMeHTsl KBaHTOBOM (pU3UKHU 16 2
6 | Bcenennas 12 2 1
7 | [loBTOpenue 6 1
Hroro: | 102 10 9

KaJIeHIlapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUC




Tema ypoka

Jlomaminee
3ajaHue

Jara
NnpoBeIeHust

daxkTnueckas
aaTa

OCHOBHBIE TOHATHUA
MeXaHuKd. PaBHOMEpHOE

1. .
MPSIMOJTMHEHHOE JIBH)KCHHE
(PIL]L).

PaBHOMEpHOE

2.| TpSAMOJUHEWHOE ABUKEHUE
(PILLD).

3 OTHOCHUTEHHOCTD

"|  MEXaHWYeCKOTO JIBMKCHUS.
4 Pemenue 3asau 1o teme
" «PIIO»
VYckopenune. PaBHOyckopeHHOE
5.| TpAMOTUHEWHOE ABUKEHUE
(PYILJD)
6 Pemenue 3agad mo reme
| «PYITO»
7.| BxopgHast KOHTpoJIbHas paboTa
8 I'paduaeckoe npencraBaeHue
"|  MEXaHWYECKOTO JBH)KCHUS.
JIPNel «UccienoBanue

9.| PpaBHOYCKOPEHHOTO
JABHKEHM S

10, CsoOogHOE majeHue.
Pemenue 3agau no reme

11 «I"paduueckoe
MPEJICTaBICHUE JIBHXKEHUS.
CBoOoHOE TTaIeHUE»

12 JIBr>KeHHE TOYKH 110
OKPYXHOCTH.

Pemenue 3agau no reme

13| «/IBM>KeHUs TOYKH MO
OKPYXHOCTH»

14 KP Nel «3akoHBI ABHKEHUS
U B3aMMO/IeCTBUS TeJ»

15 Bzaumopencreue ten. [lepspiit
3akoH HproToHa.

Bropoi1 u Tpetuii 3aK0HbI

16
HrroToHa.

17| Pemenue 3a1a4 1mo Teme
«3akoHbl HproToOHa»

18 Cwuna ynpyroctu




19

JIP Ne 2 «AccaenoBanue
3aBUCUMOCTH CHJIBI
YIPYrocTH ot aegopmManum»

20

Pemenne 3agau mo reme «Cuiig
YIIPYTOCTH»

21

Cuna tpenus

22

Pemenne 3agau mo reme «Cuiig
TPEHHUS»

23

JIP Ne 3 «McciaenoBanue
3aBHCMMOCTH CUJIbI TPEHUsI
OT CHJIbI HOPMAJILHOTO
JaBJCHHU»

24

Jewxenune UC3.
HeBecomocTts u meperpysku.
JIBr>keHue noj AeCTBUEM
HECKOJIBKUX CHIL.

25

Pemenne 3a1au o reme
«HeBecoMmocCTh 1
TEePETPY3KN»

26

Pemrenue 3agad mo reme
«JIBMOKEHHE TI0JT ISUCTBUEM
HECKOJILKUX CHI»

27

Nmnynec tena. 3akoH
COXpaHEHUs UMITYJIbCA.
PeaktuBHOE IBIKEHUE.

28

Pemrenue 3agaud mo reme
«Mmmynbe Tena. 3akoH
COXpaHEHUS UMITYJIbCa»

29

DHeprus U MexaHudeckas
paboTa. 3aKOH COXpaHEHUs
MEXaHUYECKOI SHEPTUH.

30

JIP Ne 4 «A3mepenne
MeXaHU4YeCKoi padoThl U
MeXaHUYeCKO! MOIIHOCTID)

31

Pemenue 3a1au o teme
«DHeprus 1 MexaHn4eckas
paboTa. 3akOH COXpaHeHUs
MEXaHUYECKOM SHEPTUm»

32

KP Ne2 «3aKkoHBI IBH:KeHHS
H B3aHMOJEHCTBHSA Te»

33

AHanM3 KOHTPOJBHOH pabOTHI.
PaboTa Hajg omrmOKaMH.
KonebarenpHoe IBHKEHHE.
MaremaTudeckuii u
MPYXKUHHBIA MasTHUKH.

34

JIP Ne 5§ «A3yuenne
KoJIeOaHu i
MATeMaTH4YeCKOIo H
NPYKHHHOT0 MAasITHUKA)




35

BriHyX1eHHBIE KOJIeOaHusI.
Pe3onanc.

JIP Ne 6 «A3mepenue
YCKOpPeHHs1 CBOOOAHOT 0
Na/IeHus! ¢ IOMOIIbIO
MasITHUKA)

36

PacnipocTpanenue xonedanuii
B YIIPYI'UX Cpelnax.
HpOILOJH)HI)Ie 1 NOMNCPCUYHBIC
BOJIHBI.

37

Pemenne 3a1au o reme
«KonebarensHOE IBUKEHUE

38

3aKOHBI OTPAXKEHUS U
MPEIOMIICHHUS BOJIH.
WNuTtepdepenmus u
TppaKIysL.

39

KP Ne 3 «Mexauuueckue
K0JIe0AHUA U BOJHBI»

40

AHaJIN3 KOHTPOJIbHOM
pabotel. PaboTta Han
omuOKamH.

MaruutHoe noJsie. JIP Ne 7
«H3yyeHue MAarHUTHOT O
110JIS1 MOCTOSIHHBIX
MATHUTOBY»

41

MarnuTHO€ nose
anekTpudeckoro Toka. JIP Ne
8 «Coopka djIeKTpoMarHura
U MCNIbITAHHUE ero JAelicTBUA»

42

JleilicTBME MarHUTHOTO ITOJIS
Ha MPOBOJHUK ¢ TOKOM. JIP Ne
9 «h3yyeHue aeiicTBUs
MATHUTHOI'O I10JIS HA
NMPOBOTHUK C TOKOM)»

43

OneKTpoaBUrareib
MIOCTOSIHHOTO TOKa.

JIP Ne 10 «M3yuenue padoThl
3J1eKTPOABUIaTeIsl
MOCTOSIHHOTO TOKA»

44

SIBIIeHME AIEKTPOMArHUTHOM
unaykuuu (OMU). OnbITel
@apanes. JIP Ne 11
«HM3y4yenne sBiaenns IMN»

45

HamnpasieHne HHIyKIIMOHHOTO
TOKA.
IIpasuiio Jlenna.

46

CaMouHIyKIuS.
WHAyKTUBHOCTD KaTyLIKH.
IIepeMeHHBIN NEKTPUYECKUI
TOK.




47

Pewrenue 3anau o reme
«Hamnpasiienue
MHJYKIMOHHOTO TOKA.
IIpaBuiio Jlenna.
WMHIyKTUBHOCTD KaTYIIKHY.

48

Tpanchopmarop. [lepenaua
AIIEKTPOIHEPT HH.

JIP Ne 12 «M3y4yenue
padoTsl TpanchopMaTopa

49

KP Ne 4
«JIeKTPOMArHUTHbIE
sIBJICHUS» (MOJIYT0/.)

50

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabora Hajg ommOkamu.
Konpnencarop.
DNEeKTPOEMKOCTh
KOHJICHCATOPA.

51

KonebarenbHblit KOHTYP.
[IpeBpamienus >Heprun B
KoJie0aTeIbHOM KOHTYpE

52

BriHyX1eHHBIE
JJIEKTPOMAarHUTHBIE
KOJIeOaHHUs.

53

DIJIEKTPOMArHuTHOE MOJIE.

BHCKTpOMal"HI/ITHI)Ie BOJIHBI
(OMB)

54

Pagnonepenaua u
panuonpuém. TeneBuaeHue.

55

Csoiictea OMB. JIP Ne 13
«Hao0aroaenune
UHTep(depeHINH CBETA)

56

DneKTpOMarHuTHas MPUPoIa
cBeta. CKOpPOCTH CBeTA.

57

Hucnepcus.

58

JIP Ne 14 «Ha0.1ronenue
JTHCTIEPCHHU CBETA)

59

Ixama OMB.

60

KPNe 5
«DJIeKTPOMArHUTHBIE
K0J1e0aHUS ¥ BOJHLI»

AHaNM3 KOHTPOJIBHOM pabOTHI.
PabGora Hax ommOkamu.

61
SABnenue pororddexra.
I'mniore3a Ilnanka. @oToH.
62| CrpoeHnue atoma.
63 Peurenue 3agau Ha Temy

«CTpOeHI/IC aToMmar»




CrieKTphbl UCITyCKaHUS U

64
TIOTJIOIICHHMSI.

SIBneHue paiMOaKTUBHOCTH.
65| Aunbda-, 6era- u raMma-

W3JTYYCHHS.

CocraB aTOMHOTO sipa.

66 IIpOTOH M HEUTPOH.

67 Pemenue 3anau Ha Temy
«CocTraB aTOMHOTO Si7jpay
PapnoaktuBHbIE

68| mpespamenus. [lepuon
noJjtypacnajia

69 Pemenue 3agau Ha TeMy
«[lepnon nosypacnana»

70 SnepHoe B3auMOAEHCTBHE.
DHeprus CBA3M sipa.

71| SlnepHble peakuuu.

72 Pemenue 3agau Ha Temy
«SnepHbie peakium»
DHEPreTU4eCKUii BIXO/T

73| sanepHbIX peakuuii. Jedekr
MAacChlI.

Pemenue 3agau Ha TeMy

74| «OHepreTuuecKui BBIXOT
SJIEPHBIX PEAKIIHII

75 Henenue saep ypana. llennas
peaxius.

76| SnepHslil peakTop

77 SnepHas sHepreTuka u
Ipo0JIeMbl SKOJIOTHH.

78| TepmosiiepHbIE peaKIuu.
buonornueckoe nencrasue

79| paguMoakTUBHBIX U3TyYEHUN
U UX IPUMEHEHHUE.

80 Cuéruuk ['eitrepa.
JozumeTpust

81| DneMeHTapHBIC YACTHIIBI.
KonTpoabnas padora Ne 6

82| mno Teme « DjIeMeHTbI
KBAHTOBOM U3MKH»
AHaNM3 KOHTPOJIBHOM pabOTHI.
PaGota Hag ommbOkamu.
Crpoenue u MaciTadbl

83| Bcenennoii. CtpoeHue u

maciuradsl CoTHEUHOU
cucrteMbl. Cucrema 3emMiis-

JlyHa.




84

[Tnanera 3emus. Jlyna -
€CTECTBEHHBIN CITyTHUK
3emu.

85

JIP Ne 15 «Onpenesienune
pa3MepoB JIYHHBIX
KpaTepoB»

86

[li1aneTsl 3eMHOM TPYIIIIBI.
Ilnanersl-ruranTel. Manbie
tesa COTHEYHON CUCTEMBI.

87

JlaGopaTopHnasi padota Ne 16
«OmnpenesieHue BHICOTHI H
CKOpPOCTH BbIOpOCa
BelllecTBa U3 BYJIKaHA HA
cnyTHuke FOnurepa Hoy.

88

CosHeyHast cHCTEMa-
KOMIIJICKC T€CJI, UMCIOITUX
00111e€ MPOUCXO0KICHHE.

89

KonTtpoabHnas padora Ne 7
no teme: "Bcenennasn"

90

[ToBTOpenue «/IBuxkenue n
CUJIBD»

91

[ToBTOpenue «/IBuxenne u
CUJIBD»

92

[ToBTOpenue «3akoH
COXPAaHEHHUS UMITYJbCa. 3aKOH
COXPAHEHHUS SHEPTUN

93

[ToBTOpenue «3akoH
COXPAaHEHHUS UMITYJbCa. 3aKOH
COXPAHEHHUS SHEPTUN

94

[ToBTopenue «IIpocTrie
MexaHu3Mbl. [lepuoauueckoe
nBukeHue. ['paBuranus»

95

[ToBTOpenue «MaruutHoe
roJjie. DIeKTPOMarHuTHAS

VHTYKIIHS

96

IToBTOpEHME
«ONEeKTpOMarHUTHbIE
KoJieOaHus U BOJIHBI.
DJIEMEHTHI ONITUKNY

97

HTorosasi KOHTpOJIbHAS
padora

98

IToBTOpEHue.

99

IToBTOpEHueE.







