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Juunocmumie pesyrsmamo:

1.cHOpMHPOBAHHOCTE NOIHABATCALHKIX HHTCPECOB, MHTCAICKTYUILHLIX M TBOPYECKHX
cnocoGHOCTeR YUaumMxCs;

2.yGeRACHHOCTE B BOIMOXKHOCTH TIOIHAHHA NPHPOIL, B HEODXOIHMOCTH PAIyMHOIO
HCIOALIOBAHMA JOCTHARCHHA HAYKH W TCXHONOMMA 1R AanbHefIero pasBHTHE YeI0BCUCCKOI0
O0mECTRA, YBAKCHHE K TBOPHAM HAYKH H TCXHHKH, OTHOIICHHE K (QMINKC KK MICMEHTY
o0 meYeNoBeHECKON KYIbTYPHI;

3.CAMOCTORTEILHOCTS B IPHOOPCTEHHN HOBBIX IHAHKA H NPAKTHYECKHX YMEHMI,

4.7010BHOCTE K BWOOPY KHIHCHHOIO MNYTH B COOTBEICTBMH C  CODCTBEHHLIMM
HHTCPCCAMH M BOIMOKHOCTIMI;

SMoTHBAIMA  OOPAIOBATENLHON JCATCABHOCTH WIKOALHHKOS HA OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOTO NOAXOAA;

6.GOPMHPOBAHKE UCHHOCTHRIX OTHOWICHMIA APYT K APYTY, YUHTEMO, ABTOPAM OTKPLITHA
u wsobperennit, peayasraram o6yucHus.

Memanpeomemusie pesyasmameoi:

1. OBUICHHE HABMIKAMM  CAMOCTORTCABHOIO NPHOOPCTEHHR  HOBBIX  IHaHMA,
OPrasM3aiMy  y4eOHOR ACATEALHOCTH, NOCTAHOBKM UENCH, MIAHHPOBAHMN, CAMOKOHTPOIS W
OUCHKH PEIYILTATOR CBOCH ACATCALHOCTH, YMEHMSMH NPCABMIACTL BOIMOKHBIC PCIYALTATH
CBOMX ncitcTamni;

2. NOHHMAHHE PaVIHYHA MEALY HCXOAMBIMH (axTaMi o HIOTCIAMM JUIR  HX
OOBACHCHMN,  TCOPCTHYCCKMMM  MOJACASMH M PeUTLHBIMH  OOBCKTAMM,  ONIAACHME
VHHBCPCAALHMMMI YHCOHBMH JCACTBHAMHE HA NPHMEPAX MHNOTEI I8 OOBACHCHHA WIBCCTHBIX
(GaKTOR M IKCOCPUMEHTAILHON NPOBEPKH BLUIBHIAEMKIX THIOTE, paspaboTkn TCOPCTHHCCKHX
Mo NPOIECCOR MK SRICHKRA,

2 dopumuposanne  ymenuil  BOCHIPHHMMATH, nepepabaThiBaTh M NPCARARINTE
HHdopMalMIo B crosecHol, oOpasHol, cHMBOANYeCKOR  dopMax, aRATMIMPOBATL M
nepepadarninars NOAYHCHHYIO HHQOPMALIHIO B COOTBCTCTBHM © NOCTARICHHBIMH TA1a4aMM,
BLUIC/ATE  OCHOBHOC COACPAKGHHE NPOYHTAHHOIO TEKCTA, HAXOAMTH B HEM OTBETH  Ha
NOCTARICHHEIC BONPOCKH W HANAIATH €10;

4. nprOGPETEHIE ONBITA CAMOCTOATENLHOIO NOKCKA, aHaTHIa ¥ oTOopa HHGOPMaLK ¢
MCHOALIOBAHHEM PALTHYHRIX HCTOMMHKOB M HOBMIX MHOQOPMALMOHHBIX TEXHOJOMMA UIs
PEUICHHA NOTHABATEARHAIX JAIAY;



5. pa3BUTHE MOHOJIOIMYECKON U JUAJOrMUECKON peuu, yMEHHsI BbIpakaTh CBOU MBICIH U
CIOCOOHOCTH BBICIYIIMBATh COOECEHUKA, MMOHMMATh €r0 TOYKY 3pEHHs, NMpPU3HABATh IPABO
JPYroro 4ej0BeKa Ha THOE MHEHHUE;

6. OCBOEHHE IIPUEMOB [JCHCTBUI B HECTaHJAPTHBIX CHUTYyalUsX, OBJIAJICHUE
IBPUCTUYECKUMU METOJAMH PELIEHUsI TPOOIeM;

*¢opMHUpOBaHUE YMEHHI pabOTaTh B TPYNIE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
HPEICTaBIATh U OTCTAUBATh CBOU B3IVISAbI M YOEXKIEHUS, BECTH JUCKYCCHIO.
IIpeomemmnuie pesynvmamot:

1. ¢popmupoBaHue mpencTaBIEHUI O 3aKOHOMEPHOW CBS3M M TIO3HABAEMOCTH SIBIICHHM

npupozbl, 00 OOBEKTHBHOCTH HAYYHOT'O 3HAHHSA, O CHUCTEMOOOpasymoomedl poiau (UMK A
PasBUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTUWH; HAYYHOTO MHPOBO33PEHUS KaK
pe3ysbTaTa U3y4eHHs OCHOB CTPOSHHS MaTepuH M (hyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

2. (hopMUpOBaHHE TIEPBOHAYAIBHBIX MPEICTABICHUI O (PU3UYECKON CYIIHOCTH SIBICHUM
npupobl  (MEXaHMYECKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX W KBAaHTOBBIX), BHJAX MaTepUU
(BemiecTBO W TOJIE), JABMKEHHH KaK CIOCOOE CYIICCTBOBAHHMS MAaTEPUHU; YCBOCHHE OCHOBHBIX
ujeld MEXaHWKH, AaTOMHO-MOJICKYJIIPHOTO YYEeHHS O CTPOCHUHM BEIIECTBA, DIIEMCHTOB
DIIEKTPOAMHAMUKMA W  KBAaHTOBOM  (DM3WKH; OBJAJICHUE TOHATHWHBIM  ammapaToM |
CHUMBOJIMUYECKUM S3BIKOM (PH3HKH;

3. mpuoOpereHHe ONbITa MPUMEHEHHS HAay4YHBIX METOJIOB IO3HAHMS, HaOIIOJCHUS
(Gu3NUeCKUX SBICHHUN, TPOBEICHHUS OIBITOB, NMPOCTHIX SKCIEPUMEHTAIBHBIX HCCIIEIOBAHU,
OpSMBIX W KOCBEHHBIX HM3MEPEHHMH C HCIIOJIb30BAaHUEM aHAJOTOBBIX M HU(MPOBBIX
U3MEPUTEIIbHBIX MPUOOPOB; MOHMMAaHUE HEU30CIKHOCTH MOTPEITHOCTEH JTFOOBIX U3MEPEHUIA,

4, mnoHuMaHue (PU3MYECKUX OCHOB W TPUHIUIIOB ACHCTBUsA (paOOThI) MaliuH M
MEXaHU3MOB, CPEICTB TIEPECIBUKCHUS W CBSI3U, OBITOBBIX MPHOOPOB, MPOMBIILICHHBIX
TEXHOJIOTUYECKUX TPOIIECCOB, BIHSIHHUS MX HAa OKPYKAIOIIYIO CPEIy; OCO3HAHUE BO3MOMHBIX
INPUYHH TEXHOTEHHBIX U SKOJIOTUYECKHUX KaTacTpod;

5. oco3HaHWe HEOOXOAMMOCTH TNPHUMEHEHHS IOCTIDKEHHH (U3UKW U TEXHOJIOTHH JUIS
paIMoOHAIFHOTO IPUPOAOIOIH30BAHNUS;

6. oBNaieHNEe OCHOBaMHU 0€30MaCHOTO HCIIOJIb30BAaHHS €CTECTBEHHBIX M MCKYCCTBEHHBIX
AIIEKTPUYECKUX M MAarHUTHBIX TOJEH, IeKTPOMArHUTHBIX U 3BYKOBBIX BOJH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3ITy4eHUH BO H30€KaHHE HX BPEIHOIO BO3JIEHCTBHS Ha
OKPY’KaIOIIYIO Cpelly U OpraHU3M YellOBeKa;

7.  pa3BUTHE YMEHHs IUIAHMPOBATh B IIOBCEJHEBHON MKH3HM CBOM JIEHCTBHUSA C
NPUMEHEHHEM TTOTYUYeHHBIX 3HAaHUH 3aKOHOB MEXaHWKH, DJIEKTPOAMHAMUKH, TEPMOJAMHAMUKHU U
TETUTOBBIX SIBIICHUH C LETBI0 COePEKEHUS 3T0POBBS;

8. (dopmMupoBaHHe MpENCTaBICHUH O HEPAIMOHATBHOM HWCIIOIB30BAaHUH TPHPOTHBIX
PECYPCOB ¥ DHEPTHH, 3arps3HEHUH OKPYXKAroIIeH Cpeabl Kak CIEJCTBHE HECOBEPIICHCTBA
MAaIIMH U MEXaHU3MOB.

9. mna oOydalonmxcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHM 370POBBS: BIIaJIeHUE
OCHOBHBIMHM JOCTYIHBIMH METOJAAMU HAyYHOTO TIO3HAHUs, HCIOJIb3YeMbIMH B (U3HKE:
HaOJroleHne, OIMCaHWe, W3MEpPEeHHEe, HKCIEPUMEHT; yMEHHe o0padaTbiBaTh pe3yJbTaThl
U3MepeHui, OOHApY)KUBaTh 3aBUCUMOCTh MEXKIy GU3NYECKUMU BEIWYMHAMH, OOBSICHSITH
TIOJTy9YCHHBIC PE3YIIbTATHI U JIENaTh BBIBOJIBI,

10. nmns oOydarommxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI: BIIaJICHHUE
JOCTYITHBIMH  METOJIaMH  CaMOCTOSITETIFHOTO TUIAHUPOBAaHHWS W TIPOBEICHHS (PU3HUECKUX



SKCIIEPUMEHTOB, OMKMCAHUS U aHaJIN3a MOJyYeHHOW U3MEPUTENbHON HH(pOpMALIUY, ONpeeNieHus
JIOCTOBEPHOCTH IMOJYYEHHOTO Pe3yiIbTara;

11. nns cnemblx W CHA0OBUASIIMX OOYYAIOIIMXCS: BIAJACHHUE TPABUIAMH 3aMUCH
¢usnueckux Gopmyn penbedHO-ToUCHHOH cucTembl 06o3Hauenuit JI. bpaitns.

7 Kk1ace
«MexaHnyeckue siBJeHHUD)
Yuenux nayuumcs:

1.pacnoznasame mexanuueckue s6neHus U OOBACHAMb HA OCHOBE UMEOWUXCA 3HAHULL
OCHOBHble CBOMCTBA WIIM YCJIOBUS MPOTEKaHHUS THX SBJICHUI: paBHOMEPHOE M HEPaBHOMEPHOE
JBI)KEHUE, OTHOCHTEIBHOCTh MEXAaHWYECKOTO JBIKCHHS, B3aWMOJICHCTBHE Tel, Iepenava
JIABJICHUS] TBEPJBIMHU TEJIaMH, KUJKOCTSMHU U ra3zamu, atMoc(hepHOe IaBiicHHE, MJIaBaHUE Tel,
PaBHOBECHE TBEPBIX TEJ, UMEIOIINX 3aKPEIUICHHYIO OCh BPALCHUS,

2.0nucvl8amyv Uy4eHHbvle CBOUCMBa mell U MexanuyecKue sieHus, NCIoNb3ys (pu3ndecKkue
BEJIMYMHBI: MYyTh, MEpPEMEIICHHUe, CKOPOCTh, Macca Teja, IUIOTHOCTh BeIlecTBa, cuia (cuia
TSOKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUs), NaBleHHE, KUHETUYEeCKash dHEPrusi, MOTeHIHalbHas
SHEprusi, MexaHuueckas pabora, Mexanuueckas mouHocTb, KII/] nmpu coBepienun paboThl ¢
UCTIOJIb30BAaHUEM TMPOCTOTO MEXaHW3Ma, CWJIa TPEHHs, aHaJTU3UpOBaTh CBOWCTBA Tell,
MEXaHUYECKUE SIBIICHUS W TIPOILECCHI, MCIONB3YS (DU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHUS
sHepruu, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena; HpU 3TOM pa3IddaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MATEMAaTHIECKOE BHIPAKCHUE;

3.ananusuposams ceolicmea mej, MEXAaHUYECKHE SIBICHUS M MPOLECCH, HCIONb3YS
dbuznyecKkue 3aKOHBI: 3aKOH COXPAHEHUS dHEPrHH, MPUHIUI CYNEPHO3UINHN CUI (HaXOXKICHHE
paBHOJICHCTBYIOIIEH cuitbl), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumeaa; mpu 3TOM pa3IuvaTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MAaTeMaTUYECKOE BBHIPAKEHUE;

4.pewams 3a0aqu, UCnoiv3ys Quzudeckue 3aKoHvl (3aKOH COXPAHEHUS SHEPTuu, 3aKOH
I'yka, 3akon Ilackans, 3akon Apxumena) u (opMyJibl, CBsI3bIBatoline (hU3NUECKHE BETUUMHBI
(TTyTh, CKOpPOCTB, Macca Tella, IJIOTHOCTh BEIIECTBA, CHJIA, JAaBJICHHE, KHHETHYEeCKass YHEepPrus,
NOTEHLIMalbHasl PHEPIus, MeXaHuuyeckas pabora, mexaHumdeckas MmoinHocTh, KIIJ[ mpocroro
MeXaHU3Ma, CWJIa TPEHHs CKOJBXKEHHUS, KOX(PQPHUIMEHT TPEHWs, Ha OCHOBE aHaIM3a YCJIOBHUS
3aJ]auu 3allUChIBaTh KPAaTKOE YCIOBHE, BBIIENIATh (PU3NUYECKUE BEIMUMHBI, 3aKOHBI U (OPMYIIBL,
HEOOXO/UMBIE JJISl €€ PeLIeHUs, IPOBOJUTh PAacyeThl U OLIEHUBATh PEAbHOCTH MOJIyY€HHOTO
3HaYeHUs (PU3NYECKOIN BETMUNHBI.
Yuenuk nonyuum eozmooicnocmos Hayuumocs:
l.ucnonvzoéamv 3Hanus 0 MexaHuueckux s6leHUsX B TIOBCEIHEBHOW IKU3HH JUIS
oOecrnieueHrs 0€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIIS
COXpaHEHHsI 3JI0POBBSI U COOIOJIEHHS] HOPM SKOJOTHYECKOTO MTOBE/ICHHS B OKPYKaIOIIeH cpee;
NPUBOJIUTH TIPUMEPHI TPAKTUYECKOTO HCIOJIB30BAHUS (U3UUECKUX 3HAHUH O MEXaHWYECKHX
SBJICHUAX U (PU3NYECKUX 3aKOHAX;

2. noHumams 6ceobwull Xapaxkmep @QYHOAMEHMANbHbLIX 3AKOHO8 (3aKOH COXpPaHEHUs
MEXaHUYECKOM PHEpPruu, U OTrPaHUUYEHHOCTh HCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

3.Haxo0umov A0eK6AMHYI0 NPeONONCEHHOU 3a0aye Qu3uueckylo Mooelb, pa3periaTh
npobieMy Kak Ha OCHOBE WMEIONIMXCS 3HAaHUA 10 MEXaHWKE C HCIOJIb30BAaHHEM
MaTeMaTHYECKOTO amnrapara.



4. ymenue nonvzosamoca CH u nepeeooums eqUHUIBI U3MEepeHUs: GU3MUECKUX BETHMUNH
B KpaTHBIC U JIOJIbHBIC CTUHUIIBL,

S.ena0enue cnocobamu  BbINOIHEHUSA pPACYEMO8 NpU  HAXONHCOEHUU: CKOPOCTH,
NPOEACHHOTO IMYTH, MAacChl, 00b&Ma, TIOTHOCTU. CHIIBI TSKECTH, Beca Tea, CHUJIIbI TPCHHS
CKOJIB)KEHUSI, PAaBHOJICUCTBYIOMIMX CHJI. BBIUMCIISATH: MEXaHHYECKYIO pa0OTy, MOIIHOCTb, IIJICUO
cuibl, MOMeHT cuiibl. KI1/], KuHeTHUecKy1o U NOTEHIIUAIbHYIO SHEPTHIO.

6. nonumams u ymemsv NOIL308AMBCA UBMEPUMETbHBIMU NpUOOpAMU: JUHAMOMETD,
PBIYQKHBIE BEChI, U3MEPUTENbHBIN UIUHIDP, aPEOMHTP, 0apOMETp, MAHOMETP, TUAPABINYECKOTO
npecca, MOPIIHEBOro XKHUIKOCTHOTO HAacoca,

7.noOHUMAaNUA poau HAWU YYEHBIX Hawel CMpaHbl 6 pazéumuyu COBPEMEHHOW (U3MKU U
BJIUSIHUY HA TEXHUYECKUW M COLIMAJIBHBIN TPOrpecc;

8. ymenue ucnonvbzo6amov nomyyeHHvle 3HAHUAL 8 NOBCEOHEGHOU HCUSHU
( OBIT, 2KOJIOTHSI, OXPaHA OKPYKAIOIICH CPEIIbI).

9. 0na obyuarwwuxca c¢ 02paHUYEHHBIMU B0IMONCHOCHMAMU 300pP06bA. BIAJCHUC
OCHOBHBIMHM JIOCTYIIHBIMH METOJAAMHM HAy4YHOTO T[IO3HAHUS, HCIOJIB3YEMbIMH B (UBHKE:
Habmonenue nuddy3uun, ycioBus IUIaBaHUS TeJ, BO3AYXOIUIaBaHHUS, YMEHHE OIHUCHIBATH ITH
SBIICHUS, YMETh HW3MEPATh Maccy Tell, U3MEPITh 00bEM KHIKOCTEH, U3MepATh aTMochepHoe
JaBJieHWE yMeHue 00palaThIBaTh Pe3yibTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTH MEXKIY
(U3HYECKUMU BEIMUYNHAME, OOBSCHSTD MOJIYYCHHBIC PE3yIbTAThI U JIETIaTh BHIBOIBI;

10. ona obyuarowuxca c 0paHuYEeHHLIMU GO3MONCHOCMAMU 300P06bA . BIAJICHUE
JOCTYITHBIMH METOJIaMH  CaMOCTOSITCIILHOTO TUTAHUPOBAHMSI W TMPOBEACHUS (PU3MUECKHIX
9KCIIEPUMEHTOB, OMKMCAHUS U aHAJN3a MOJIyYeHHOW U3MEpUTETbHON HH(OpMaLIUHY, OTpeeTieHuUs
JIOCTOBEPHOCTH TOJYyYEHHOTO pe3yjibTaTa; yMEHHE MPOBOJIUTh H3MEPEHHUS C IOMOIIBIO
JUHAMOMeETpa, cekyHaomepa. [IpoBoauts nsmepenue arMochepHoro AaBJICHUS.

11. ona cnenvix u cnabosudawyux oo0yuarwWUXcA: 61a0eHUe NPAGUIAMU 3ATIICH
buznueckux Gopmyn perabedHO-TOUeYHON cucTeMbl o0o3HaueHuii JI. bpaiimns.
8 kirace
«TensioBble ABJIEHUSD)
Yuenux nayyumcs:

1. pacnosnaeams mennosvie senreHus U 00BACHAMb HA 0a3e UMEIOWUXCS 3HAHUL
OCHOBHBIE CBOMCTBA WJIM YCIOBHS MPOTEKAHUS ITHUX sBIeHUN: nuddysus, u3MeHeHue odbema
Tel TpU HarpeBaHUU (OXJAXKIEHUM), OOoNbIIas CKUMAEMOCTh Ta30B, Malas CKHMAaeMOCTh
JKUJKOCTEH W TBEPABIX TEJ; TEIJOBOE PAaBHOBECHE, HCIApEHUE, KOHACHCAlus, IUIABJICHHE,
KpUCTALIM3AIUS, KHUIEHHE, BIAXKHOCTh BO3[yXa, pa3IMYHBIE CIOCOOBI Terionepeaayn
(TeTIONPOBOTHOCTh, KOHBEKIIHS, U3TYUCHUE), arperaTHbIE COCTOSHHUS BEIECTBA, MOTJIOIICHHE
SHEPTUM TPHU WCIAPEHUHU KUJIKOCTU U BBIJIEJICHHWE €€ MPU KOHJIACHCAIMH Tapa, 3aBUCHMOCTH
TEeMITepaTyphbl KUTICHHS OT JaBJICHUS;

2. onuceleamuv U3y4eHHvle CE0UCMEd mel U Meniosvie A6leHUs, UCNOIb3YA QusuyecKue
BeUYUHBL, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPTHUsl, TEMIIepaTypa, yJieldbHas TEeII0EMKOCTh
BEIIECTBa, YAeNbHAas TEIUIOTa IUIABJICHUS, YAeTbHAs TEIUIoTa MapooOpa3oBaHUs, YAeIbHas
TEIIOTa CropaHUs TOIUIMBA, KOY(DPHUIMEHT MOJE3HOTO ACHCTBHS TEIUIOBOTO IBUTATENS; MPHU
OMHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCIOJB3YEMBIX BEIHYMH, HUX
0003HAYCHHS U CAMHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3UIECKYIO
BEITMYMHY C IPYTUMHU BEITMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3NMUECKON BETUYUHBI;

3. anmanusuposamev ceolicmea mei, MeNI0Gble AGNEHUs U NPOYecchbl, WCTIONb3Ys
OCHOBHBIC TIOJIOKEHHUS ATOMHO-MOJICKYJSIPHOTO YYE€HHsI O CTPOSHHUU BEIIECTBA M 3aKOH
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COXpaHEHHUsI SHEPTUH;

4. paziuuame OCHOBHbIE NPUSHAKU U3VUEHHLIX DU3UYecKux mooenel CTPOCHUS Ta3oB,
JKUJIKOCTEN U TBEPBIX TEN;

5. npusooums npumepvl NPAKMUYECKO20 UCNONb308AHUS  (DUUYECKUX 3HAHUU O
MeNI08bIX ABNEHUSIX,

6. pewamsv 3a0auu, Ucnonvb3ys 3aKOH COXpAHeHUs Hepeuu B TEIUIOBBIX MpOIeccax U
dbopMynbl, cBA3bIBaOIIME (DU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIepaTypa,
ylIenbHas TEIJIOEMKOCTh BEUIECTBa, YyAeIbHAs TEIUIOTa IUIABJICHUSA, YJelbHas TeroTra
napooOpa3oBaHus, yAeidbHas TEIJIOTa CrOPaHUS TOIUINBA, KOA(D(UIMEHT MOJIe3HOro AeHCTBUS
TEIUIOBOTO JIBUraTellsl): HAa OCHOBE aHajdW3a YCJIOBMS 3aJaud 3allMCBhIBAaTh KPAaTKOE YCIIOBUE,
BBIJICJIATh (DU3NYECKHE BEIMYUHBI, 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE Ui €€ pPELICHHUS,
IPOBOJUTH PACUYEThl U OLIEHUBATH PEATbHOCTH MOJyYEHHOTO 3HaUCHHs (PU3HMUECKON BEIIUYHHBI.

1. 0na obyuaromuxca ¢ 02pAHUYEHHLIMU 603MOHCHOCHIAMU 300P0BHA ;.

PAcnosHasams meniosvie sgleHus, U3MEHEHHe o0beMa Tell NMpPU HarpeBaHUU (OXJIAXICHUN),
pa3ianuHble crocoObl Teronepeaaun (TErIONPOBOAHOCT, KOHBEKIIUS, U3ITyUYeHHUE), arperaTHbie
COCTOSTHUSI BEIIIECTBA;

8.0n1a obyuarwwuxca ¢ 0PAHUYEHHLIMU 603MOMNCHOCHAMU 300P06bA. BIAJICHUE
JOCTYITHBIMH METOJIaMU  CaMOCTOSITEJIBHOTO ITUIAHUPOBAaHHUS MW TPOBEICHHS (PU3MUECKUX
OKCIIEPUMEHTOB, yMEHHE HCIIOIb30BaTh TAONUIIBI YUeOHMKA, OIPEIEeNICHUS JOCTOBEPHOCTH
MIOJIyUEHHOI0  pe3yJibTaTa. YMETh MPOBOJUTh M3MEPEHHE C IOMOIIBIO TEPMOMETPA,
UCTIOJIB30BATh TICUXPOMETD.

9. ona cnenvix u CAOOGUOAMUX O0YUAIOUWUXCA: 6/1A0CHUE NPABUIAMU  3ATTUCH
buznueckux Qopmyn penbe@HO-TOUEHUHOM cucTeMbl oOo3HaueHuit JI. bpaiinsg. Ymenue Ha
OILYTIb OMPENIEISTh TEMIIEPATYPy.

Yuenux nonyuum 6osmooicnocmo Hayuumsca.

L.ucnonvsoeams 3HaHUsL O MENIOBLIX AGIEHUAX 8 NOBCEOHEGHOU HCU3HU O/ obecneueHus
be3onachocmu Tpy OOpAIIEHUH C TPUOOPaMHU U TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPaHEHUS
3/10pOBbs U COOJIOIGHNS HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpY’KaloUeil cpesie; NpuBOAUTD
IPUMEPBI SKOJIOTUIECKUX MOCIEICTBUI padOThl ABUraTeNeil BHYTPEHHETO CTOPAHUS, TETIIOBBIX
Y TUJIPODJIEKTPOCTAHIINN;

2.pasauyams  2paHuybl APUMEHUMOCU (DUUYECKUX 3AKOHO08, NOHUMAamb BCEOOIINN
xapakTep ()yHIaMEHTAJIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXPAHEHMs SHEPIHMM B TEIUIOBBIX
nporeccax) ¥ OrpaHUYEHHOCTb UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

3.Haxo0umov a0eKeamuylo npeoloNCceHHoU 3adaue u3uueckyro Mooennb, pPa3pelaTh
npobieMy Kak Ha OCHOBE WMEIOMIMXCS 3HAHWHA O TEIUIOBBIX SIBICHHUSIX C HCIOJIh30BAHHUEM
MaTeMaTHYECKOTO anmapaTa, TaK | IMPH MOMOIIX METOJIOB OI[CHKH.

«JaeKTpUYecKHe U MATHUTHBIE SIBJICHUS»

Yuenux Haywumcs.:

1.pacnosznasame snekmpomacHummubie s681eHUs U 00BbACHAMb HA OCHOBE UMEIOWUXCA 3HAHULL
OCHOBHble CBOUCM6a WIW YCIOBUS TPOTEKAHUS O3THUX SBJICHUN: DJIEKTpU3aluUs Tell,
B3aMMOJICCTBUE 3apsIOB, DJEKTPUUECKHH TOK M €ro JeWCTBHs (TEIJIOBOE, XWMHUUYECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MAarHUTOB, DJICKTPOMArHUTHAsI WHIYKIUSA, JEHCTBUE MarHUTHOTO
MOoJsl Ha TMPOBOJHUK C TOKOM W Ha JBWXKYIIYIOCS 3apsDKEHHYIO YacTHIly, JIEMCTBUE
ANEKTPUYECKOTO TMOJs Ha 3apsDKEHHYI0 YacTHUIly, MPSMOJHWHEHHOE pachpOCTpaHEHUE CBETA,
OTpaX€HUE U MPETIOMJICHHE CBETA.



2.cocmasnsime cxembl 9NeKMPUYECKUX yenell C TIOCIEIOBATENbHBIM M TapajljieIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHBIE 0003HAYCHHS SJICMEHTOB DJIEKTPUUYECKUX LeTeit
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOUKa, aMIIEPMETP, BOJILTMETP).

3.ucnonvzoeams onmuueckue cxemul 07 NOCMPOEHUs: U300padxceHuli B TUIOCKOM 3epKaje u
coOuparolen JuH3e.

4.onucvieams U3yueHHble CBOUCMEA mell U INeKMPOMASHUMHble A6/leHUs, WCTOIb3Ys
busznyeckue BEJIMYMHBL: DJIEKTPUYECKUI 3apsiji, cuila TOKa, SJIEKTPUYECKOe HampsKeHUe,
ANEKTPUUYECKOE COMPOTUBIICHUE, YIECIbHOE COMPOTHUBIICEHUE BELIECTBA, pabOTa 3JIEKTPUUECKOTO
MoJIs, MOIIHOCTh TOKa, (POKyCHOE pacCTOsIHME U ONTHYECKas CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA; NMPU OMHCAaHUU BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W CIUHHUILI H3MEPCHUS,
HAXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYCCKYIO BEIMYMHY C IPYTUMU BEIIMUYUHAMH.

S.aHANUZUPOBAMb CEOUCMBA M, INeKMPOMASHUMHbIE AGNEHUs U NPOYECcCybl, WUCIIONb3Ys
¢buznyecKre 3aKOHBI: 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsaa, 3akoH Oma [ yyacTKa IienH,
3akoH Jlxoyns-JIeHna, 3aKOH NPSIMOJIMHEWHOI'O PpaclpOCTPAHEHUSI CBETA, 3aKOH OTPaKeHUS
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM pa3NUYaTh CIOBECHYIO (HOPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOEe BbIpaKEHUE.

6.npueooums  npumepvl  NPAKMUYECKO2O  UCNONb30BAHUA  QU3UYECKUX 3HAHUU 00
AIIEKTPOMATHUTHBIX SIBJICHHSIX

7.pewams 3a0auu, ucnoav3ys Qusuieckue 3axonsl (3akoH OMa I ydacTKa e, 3aKOH
Jxoyna-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PACHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHS CBETa,
3aKOH TMpeJOMJICHHsS cBeTa) M (HOpMYIbI, CBA3BIBaIOIIKE (PU3NYECKHE BEIMYMHBI (CHIIa TOKa,
3JIEKTPUYECKOE HANpPsHDKEHUE, SJIEKTPUUYECKOE CONPOTUBIICEHUE, YAEIbHOE CONPOTUBIICHUE
BEIIECTBa, paboTa IMEKTPUUYECKOTO MOJIsl, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHE U ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4acToTa CBeTa, (hOPMYIIbI
pacyera 3JeKTPUYECKOr0 CONTPOTUBIICHUS MPHU MOCIEI0BATEILHOM U NapaJJIEIbHOM COEUHEHUN
MIPOBOJIHUKOB): Ha OCHOBE aHAJM3a YCJIOBHS 3aJa4M 3alUChIBATh KPaTKOE YCJIOBHE, BBIICIATH
bu3nYecKkue BEIMYHMHBI, 3aKOHBI M (DOPMYIIbI, HEOOXOIUMBIE IJIsi €€ pelIeHUsi, MPOBOIUTH
pacyeTsl U OIIEHUBATh PEATbHOCTH MOTYYEHHOTO 3HAYCHUS (PU3MUECKOU BEIMYUHBI.

8. 01 obByuarowuxca c 02panueHHBIMU 603MOHCHOCAMU 300P0BbA
pacno3HaBaTh JIEKTPUUECKHE, FJIEKTPOMArHUTHBIE U CBETOBBIE SIBJICHUS.

YMeTp pemaTte NpoCTENIINE 3a0a4l Ha PACUYET IEKTPUUECKUN LIETIEN.

0.0n1a obyuarwuwuxca ¢ O0PAHUYEHHBIMU G03MONCHOCHMAMU 300P06bA’. BIAJCHUE
JOCTYMHBIMH METOJAMHU CaMOCTOSITENIbHOTO IUTAHUPOBAHMSI M TPOBENEHUs (PU3MUECKHX
AKCIIEPUMEHTOB, YMEHHE HCIOJIb30BaTh TAOJIUIBI Y4eOHUKA, OMNPEACIICHUs] TOCTOBEPHOCTH
MIOJIy4EHHOT'0 PE3yNbTaTa. Y METh COCIMABIAMb CXeMbl NeKMPUYecKux yeneu. Ymemo usmepsameo
CUy MoKa u Hanpsdcenue. Ymemov cHUMamov noKA3aHUus C 2J1EeKMPUIEcKo20 cuémuuxa. Ymemo
HA NpaKmuke UCnoib308ams Npocmetiuiue onmudecKue npudopbl.

10. ona cnenvix u cnabosuoawgux oOyuaNWUXCA: 61A0CHUE NPAGUIAMU 3ATIUCU
busnueckux QGopmyn penbepHO-TOUCHHON cucTeMbl oOo3HaueHuit JI. bpaiins. Ymenuwe Ha
OIllYIIb ONPENETATh TEeMIIepaTypy. YMETh COCTaBJIATh CXEMbl SJIEKTPUUYECKUX Lenen. YMeTh
U3MEPSTH CHIIY TOKA M HaNpsKeHHUE. Y METh UCTOJIb30BaTh MOCTOSIHHBIE MAarHUTHI.

Yuenux nonyuum eosmoorcnocms  Hayuumuocsa:

l.ucnonvzoeams 3Hanus 0 MmennogvIx AGNEHUAX 8 NOBCEOHEBHOU HCUHU Il 00ecTieueHus
0€30MacHOCTH TPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMH yCTPONCTBAMH, JIJIsSI COXPaHEHUS
3I0POBBST M COOJIIOJICHUSI HOPM 3KOJIOTHUECKOTO TOBEICHHS B OKPYXKAIOIIEH Cpeie; MPUBOINTh
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MPUMEPHI SKOJIOTMUYECKUX MOCIEICTBUI pabOThl ABUTaTENe BHYTPEHHEr0 CrOpaHMUsl, TEIIOBIX
Y TUAPOIIICKTPOCTAHIIU;

2.pa3muuams  Spanuybl NPUMEHUMOCMU  U3UYECKUX 3AKOHO8, TIOHUMATb BCEOOLIHIA
xapaktep (yHIaMEHTAIBHBIX (PU3UYECKHX 3aKOHOB (3aKOH COXPAHCHHS SHEPTUU B TEIUIOBBIX
mpoleccax) ¥ OrpaHUuICHHOCTh MCIIOIh30BAHMS YACTHBIX 3aKOHOB;

3.Haxooumev a0eKBaAmHYI0 NPeONIONCEHHOU 3adade QuauuecKyro Mooelb, pasperaTh
npoOiieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHWM O TEMJIOBBIX SIBICHUSX C HCIOJIb30BAaHUEM
MaTeMaTUYECKOT0 anrmapaTa, Tak U IpH MOMOIIN METO/I0B OLICHKH.

4. ucnonvzogamev 3HAHUA 00 INEKMPOMASHUMHBIX AGIEHUAX 68 NOBCEOHEGHOU JHCUZHU NS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 37J0POBBS U COOIIOICHHS] HOPM 3KOJIOTMYECKOTO MTOBEJICHHS B OKPY’KaIOIIeH cpeie;
MPUBOIUTH TIPUMEPHI BITHSIHHSI SJICKTPOMATHUTHBIX U3JTy4YE€HUHN HA KUBBIC OPraHU3MBI;

S.pazmuuame  epanuybl npumeHuMocmu  Qu3UYecKUX 3aKOHO08, TIOHUMAThb BCEOOIIHIA
xapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHs DSJIEKTPHUUYECKOTro 3apsiia) u
OTPAaHUYEHHOCTH HCIOJb30BAaHMUS YAaCTHBIX 3aKOHOB (3akoH Oma I ydacTKa IIeNH, 3aKOH
Jxoyns-Jlenua u ap.);

6.ucnonvszoeams npuemvl nocmpoeHus @uauieckux mooenel, MOUcKka M (QOpMYIUPOBKH
JIOKA3aTeIbCTB BBIIBUHYTBHIX THIIOTE3 W TEOPETUYCCKUX BBIBOJOB HA OCHOBE AMIUPHUYCCKU
YCTaHOBJICHHBIX (DaKTOB;

7.Haxooumev a0eK8amHuylo NPeOOANCeHHOU 3a0aue Qu3uuecKylo Mooelb, pa3penarb
npoOiieMy Kak Ha OCHOBE WMCIOMIMXCSA 3HAHMA 00 D3JEKTPOMArHUTHBIX SIBICHUAX C
MCIIOJIb30BaHNEM MAaTeMaTUYECKOTrO armapara, Tak U Ipy MOMOIIN METO/I0B OLIEHKH.

9 ki1acc
«MexaHu4ecKHe sIBJCHHU
Buinycknux nayuyumces:

1.pacnoznasame mexanuueckue seneHusi U 0OBLACHAMbL HA OCHOBE HMMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHS MPOTEKAHMS ITHX SBJICHHUI: pABHOMEPHOE U HEPABHOMEPHOE
JBUJKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEMHOE ABUKEHUE, OTHOCUTEIBHOCTH
MEXaHMYECKOTO JIBUKEHUS, CBOOOHOE a/IeHNE Tell, pPABHOMEPHOE JBUKEHHE MO OKPYXKHOCTH,
UHepIMs, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE JBIKEHHE KojeOaTeabHOe JABMKEHHE, PE30HaHC,
BOJIHOBOE JIBUKEHHE (3BYK);

2.0nuUcvl8amyv U3yueHHble MexaHuveckue s81enus, UCToNb3ys (U3nYecKue BEIUYUHBL: MyTh,
nepeMeleHne, CKOpOCTb, YCKOpPEHue, Mepuoja oOpaiieHus, cuia (Cuila TSDKECTH, Cuila
VIPYTOCTH, CHJIa TPEHUs), UMITYJIbC Tejla, KUHETHYeCKas 3HEprusi, NOTEHLUaJIbHasl SHEprus,
MexaHuuyeckas paboTa, MexaHnueckast MotHocTs, KI1/1 npu coBepiieHnu paboThl, cuila TpEeHuUs,
aMIUIMTY/1a, IEPUOJ] U YacTOTa KojeOaHuM, JJIMHA BOJIHBI U CKOPOCTh €€ pacipOCTpaHEHUs; IPU
ONMMCAHWU MPABUIBHO TPAKTOBaThb (PU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HAUEHHSI U €AMHUIIBI U3MEPEHUS], HAXOAUThH (POPMYJIbI, CBSI3BIBAOLINE TAaHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTUMH BETMUYMHAMM, BEIYUCIATH 3HaYCHUE (PU3NUECKOM BETMUNHBI;

3.ananusuposams ceoticmeéa men, MEXAHUYECKUE SBJICHUS W TPOIECCHl, HCHOIb3Ys

¢u3nueckue 3aKOHBI: 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMUPHOIO TATOTEHUS, MPHHLIUI
CYTEPIIO3HITNH CHII (HaXxOXKIeHne paBHoAecTBYoIeH cuibl), I, I1 u 11 3akonsr HeroToHa, 3aK0H
COXpaHEeHMs UMITyJIbca, 3aKOH ['yKa, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BBIPAXKECHHUE;

4.pasnuuamos 0CHOHbIE NPUSHAKU U3YUEHHBIX PUSULECKUX MOOeel:



MaTepHaibHasi TOUKa, MHEpLUalIbHas CHCTEMa OTCUETa;

S.pewiams 3adauu, ucnoavb3ys @usuyeckue 3aKonbl (3aKOH COXPAHEHUs SHEPrHH, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHUun cyneprnosumuu cwi, [, II m III 3akonsr HeroToHa, 3aKoH
COXpaHEHHsI UMITYJIbCa, 3aKOH ['yka, u ¢popMyIbl, cBSI3bIBatONINE (PU3NUECKUE BETUUUHBI (TIyTh,
CKOpOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIEeCTBA, CHIIA, UMIYJbC Tella, KMHETHYECKas
SHeprus, MOTCHUUAIbHAs SHEpPrus, MexaHudeckas paboTa, MexaHuuyeckas MouHocTb, KIIJI
IPOCTOT0 MEXAaHU3Ma, CUJIA TPEHUs CKOJIbXKEHUS, KO3 (PULIMEHT TpeHUs, aMIUTUTYAA, IepHO U
yacTtoTa KojeOaHWH, JUIMHA BOJHBI U CKOPOCTb €€ PAacCHpOCTPaHEHHs): Ha OCHOBE aHaJIN3a
YCIIOBHS 3aJlaud 3allUChIBaTh KPAaTKOE YCIOBHE, BBIIENIATh (PU3NYECKHE BEIWYHMHBI, 3aKOHBI U
dopMynbl, HEOOXOIUMBIC Ul €€ pEIIeHHs, MPOBOJAWTH PACUeThl U OLEHHBATH PEAIbHOCTh
MOJYYEHHOTO 3HaYCHUS (PU3NUECKON BETUUNHBIL.

6. 0na odyuarouwguxca ¢ 0Z2pAHUYEHHBIMU 603MOHCHOCHIAMU 300P0GbA .
pacrio3HaBaTh MEXaHUYECKUE SIBICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAaHUI OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS MIPOTEKAHMsI ATUX SBJICHUI: pABHOMEPHOE M HEPAaBHOMEPHOE JBI)KEHUE.
MexaHunueckoe ABM)KEHHE, UCTIONIb3Ys (PU3NUECKUE BETMUUHBL: yTh, IEPEMELICHNE, CKOPOCTb,

7.0n1a o0yuarwuxca ¢ O0ZPAHUYEHHBIMU GOIMONCHOCHMAMU 300pP06bA. BIAJICHUE
JOCTYIIHBIMH METOJJaMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUSA U TPOBEIEHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, yYMEHHE HCIIOJIb30BaTh TaOJIHIBI y4eOHWKA, ONPEAETCHUS JIOCTOBEPHOCTH
HOJY4EHHOTO pe3ysibTaTa. Y METh peuams npocmeuiuiie 3a0adu.

8. Ona caenvix u cnabosudAwux oOyuaOWUXCA: 61aA0eHUE NPAGUNAMU  3ATIUCH
dusnueckux Gopmyn penbedHO-TOYCUHON cucTeMbl 00o3HaueHul JI. bpaiinsa. YMers u3aMepsTh
U BBIYUCIIATH PA3JIMUHbIE BUIBI CUJL.

BuinyckHux noayuum 603mMOoNCHOCHb HAYYUMCAL:

l.ucnonvszoéamv 3HaAHUA O MeXAHUYECKUX s61eHUsAX B TIOBCEAHEBHOM JKU3HU I
oOecrieyeHus 6€30MaCHOCTH P OOpALEHUH ¢ TPUOOPaMU U TEXHUUYECKUMU YCTPOUCTBAMH, IS
COXpPaHEHHMsI 3710POBbS U COOIIIOJIEHHUS] HOPM 3KOJIOIMYECKOI0 MTOBEJICHHS B OKPY’KalOIIel cpele;
NPUBOJIUTH TIPUMEPHI TPAKTUYECKOTO HCIOJIB30BAHUS (U3UYECKUX 3HAHUH O MEXaHWYECKHX
SBIICHUAX M (PU3UYECKUX 3aKOHAX; DKOJOTMUYECKUX ITOCIEJCTBUHN MCCIEIOBAHUS KOCMHYECKOTO
IIPOCTPAHCTB;

2.pasnuuams epaHuybl NPUMEHUMOCIU U3UYECKUX 3aKOH08, TOHNMATh BCEOOIINit XapaKkTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHs MEXaHHMUYECKOW SHEpruH, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHHUSI) U OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

3.Haxo0umov a0eKeamuylo npeoloNCceHHoU 3adaue u3uueckyro Mooennb, pPa3pelaTh
npobieMy Kak Ha OCHOBE WMEIOUIMXCS 3HAHWA 10 MEXaHHKe C HCIOJIh30BAHUEM
MaTeMaTHYECKOTO anmapaTa, Tak | IPH MOMOIIA METOJIOB OI[CHKH.

«DJIeKTpUYecKHe U MATHUTHBIE SIBJIEHUSD)
Buvinycknux nayuumces:
1.pacnosnasame snekmpomacnummusie A6NeHUS U OOBLACHAMbL HAa OCHOBE HMEIOLIUXCS

3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSI TMPOTEKAHMS] ATUX SBIECHUW: B3aUMOJIEUCTBHUE
MarHUTOB, ANEKTPOMArHUTHAS WHAYKIIUS, IEHCTBUE MATHUTHOTO TOJISl HAa MMPOBOJHUK C TOKOM U
Ha JABWXKYIIYIOCS 3apsDKEHHYIO YacTUIly, JEUCTBUE SJIEKTPUUYECKOrO IMOJS Ha 3apsHKEHHYIO
YacTHILy, AJIEKTPOMArHUTHBIE BOJIHBI, IIPSIMOJIMHEWHOE PacHpOCTPaHEHUE CBETA, OTPAXKEHUE U
MpeIOMJIEHUE CBETa, AUCIIEPCHUS CBETA.

2.MCTI0JTb30BaTh ONTHYECKUE CXEMBI JIJIS IMOCTPOCHUS M300paKEHUH B IJIOCKOM 3epKayie U



cobuparoien TuH3e.

3.onucwvleams 21eKMpOMAacHUMHbLE A8NeHUs, UCTIONB3Ys (pU3HUecKre BeTHYUHBL: (POKYCHOE
paccTosiHUE M ONTUYECKasl CHUJia JIMH3bI, CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
9acTOTa CBETA; MPU OMHUCAHWUU BEPHO TPAKTOBATHh (DU3UUECKHIA CMBICT UCIIOJIb3yEeMbIX BEIMYHWH,
uX OOO3HAYCHWS W CAWHHIBI W3MEPECHUS, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
(GU3NYECKYIO BETUYMHY C IPYTHMHU BEJINYHHAMHU.

4.ananuzupoeamv  INEKMPOMACHUMHbLE S6IEHUS U NPOYecchbl, WCNOIb3ys (HU3HUYECKHE
3aKOHBI: 3aKOH TNPSMOJMHEWHOTO PACIPOCTPAHEHHS CBETA, 3aKOH OTPaXKCHUS CBETa, 3aKOH
NPEJIOMJICHUSI CBETa; MPU OTOM pas3iiMyaTh CIOBECHYI (OPMYJIHMPOBKY 3aKOHA U €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE.

S.npuooumv  npumepvl  NPAKMUYECKO20 — UCNONb308AHUSL  (DUBUYECKUX  3HAHUL O
AJIEKTPOMATHUTHBIX SIBJICHHSIX

6.pewamsv  3a0auu,  ucnoav3ys  usuveckue  3aKOHbl.  3aKOH  IPSIMOJIMHEHHOTO
pacIpoCTpaHeHHsI CBETA, 3aKOH OTPAKEHHsI CBETA, 3aKOH NPEJIOMIICHHUS CBeTa) M (hOpMyIbl,
CBSI3BIBAIOIME (PU3UYCCKUE BEIMYMHBI (POKYCHOE PACCTOSIHME W OINTHYCCKAas CHJIa JIUH3BI,
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA, HA OCHOBE aHAJIM3a YCIOBUS
3aJ]auu 3alUChIBATh KPAaTKOE YCIOBHE, BBIICIATh (PU3NUCCKUE BEIMYHHBI, 3aKOHBI U (HOPMYJIbI,
HEOOXOUMBIC IS €€ PEIICHUs, MPOBOIUTH PACYCTHl M OLCHWBATH PEATBLHOCTH IMOJIYYEHHOTO
3HauCHUS (PU3NICCKON BEITUIHHEI.

9. 012 obyuarowuxca ¢ 02PAHUYEHHBIMU BO3ZMONCHOCHAMU 300P08bsL; B3aUMOJICHCTBHE
MarHUTOB TPSIMOJMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPAKEHHE U TIPEIOMIICHHE CBETa,
JTUCTIepCHUs CBeTa. Y MEHHUe pelaTh MpoCcTeUIIne 3a1aqun.

10. ona obyuarowuxcs ¢ 02pAHUYEHHBIMU BOZMONCHOCMAMU 300P06bs: ONPEIeICHUs
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa; MOCTPOCHUE N300PKEHHIA ¢ TIOMOIIBIO0 COOUPAIOIICH
JIMH3BI; UCIIOJIb30BaTh 3HAHHS 00 AJIEKTPOMATHUTHBIX SIBICHHUSX B TIOBCEJIHEBHOW YXKU3HH JUIS
obecrieyeHust OE30MACHOCTH MTPH OOPAICHUU C MPUOOPAMK U TEXHUUECKUMH YCTPOUCTBAMH, JIJIS
COXPaHCHHUS 37J0POBBS U COOIOCHHUS HOPM SKOJOTHYECKOTO IMOBEACHHS B OKPYXKAIOIICH Cpe/e;
MIPUBOJIUTH TIPUMEPHI BITHSTHES SJICKTPOMArHUTHBIX U3JTydE€HUH HA KUBBIC OpTraHU3MEI;

11. ona crenvix u cnabosudAwUX 0OYUAIOWUXCA: 6lA0EeHUe NPABULAMU 3ATIACU (PU3UUECKUX
dbopmyn penbedHO-TOUCUHOM cUCTEeMBI 0003HadeHuH JI. Bpaiins. ncrnonp3oBaTh 3HaAHUS 00
AIIEKTPOMArHUTHBIX SIBJICHUSIX B TIOBCETHEBHOM JKU3HU I 0OecriedeHus 6€30MacHOCTH MPU
oOpallleHruu ¢ MpubopamMu U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJISl COXPAHEHUS 3I0POBBS U
COOMIOCHHS] HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOIIIEH cpere;

BblnyCKHuK noxydunt 603MONCHOCNb HAYYUNICA:
l.ucnonvzoeams 3nanus 06 INNEKMPOMACHUNIHBIX ABNEHUMAX 6 NOBCEOHEBHOU IHCUZHU I

oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHsI 37I0POBBS U COOIOJIEHHS] HOPM SKOJOTHYECKOTO MTOBEJICHHS B OKPYKaIOIIeH cpee;
MIPUBOIUTH TIPUMEPHI BIHSHUS dJIEKTPOMArHUTHBIX M3JTy4E€HHUH Ha )KUBBIE OPTaHU3MBI,

2.paznuuams  epanuybl NPUMEHUMOCIU  (PU3UYECKUX 3AKOHO8, NOHUMAMb  8Ce00WUll
xapaxmep GyHIAMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTD UCIIOJIb30BAHHS YACTHBIX 3aKOHOB

3.ucnonv3o8ams npuemvl NOCMPOeHUs Gu3uueckux Mmooenel, TOUCKa U (OPMYITUPOBKH
JIOKa3aTeIbCTB BBIABHUHYTHIX THUIIOTE3 M TEOPETHUECKUX BBIBOJOB HA OCHOBE SMIIMPUYECKU
YCTAHOBJICHHBIX (DaKTOB;

4.Haxo0umeb A0eKBAMHYI0 NPeONONCeHHOU 3adaye u3uueckyrlo Mooelb, Ppa3penaTh
npobjeMy Kak Ha OCHOBE WMEIOMIMXCS 3HAaHUH OO0 DIEKTPOMATrHUTHBIX SIBJICHUSAX C



HCIIOJIB30BAHUEM MATEMAaTHYCCKOI'O arlrapara, Tak 1 Ipyu oMoy METOJ0B OLICHKH.

«KBaHTOBBIE SIBJICHUS
Buinycknux nayuumces:

1.pacnosnaeamv Kkeammogvle seéleHuUs U 00BACHAMb HA OCHOBE HMCIOIIUXCS 3HAHUN
OCHOBHBIC CBOMCTBA WJIM YCJIOBHUSI MPOTCKAHMS THX SIBICHHUW: €CTECTBEHHAs] M MCKYCCTBEHHAs
pPaIMOaKTUBHOCTh, O-, - M Y-U3JTy4CHHs, BOSHHUKHOBEHHE JIMHEWYATOTO CHEKTpa H3JIy4eHUs
aToMa;

2.0nucvléamv U3YYEHHbIE KB8AHMOBble AGNeHUs, WCIONb3ys (U3MUECKUE BEIUYHHBL:
MaccoBO€ YHCJIO, 3apsAJ0BOE YHUCIO, MEPUOJ MOIypacnaaa, SHepruss (OTOHOB; MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, UX OOO3HAYCHUS U
€IMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIbI, CBSI3BIBAIONINE TAHHYIO (H3UYECKYIO BEIHUYHHY C
JPYTUMH BEJTMYMHAMH, BEIYUCIISATH 3HAUCHUE (DU3NYCCKON BEIMUHHBI,

3.ananusuposams Keanmoswvie 5GNeHusl, UCIONb3ysl (U3NYECKUE 3aKOHbI M IOCTYJIATHI:
3aKOH COXPAaHEHUS HHEPIUH, 3aKOH COXPAHEHHS JIICKTPUYECKOTO 3apsia, 3aKOH COXpaHECHUs
MAacCOBOT'O YHCJIa, 3aKOHOMEPHOCTH H3JIYYCHHSI W TIOTJIONICHUsS CBETa aTOMOM, IPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U €T0 MATEMaTHYECKOE BEIPaKCHNE;

4.paznuyams OCHOBHbIE NPUHAKU NIAHEMAPHOU MoOenu amomd, HYKIOHHOHW MOJIEeNH
aTOMHOTO S1/1pa;

5.npueooums  npumepvl NposGIeHUs 6 npupooe M TPAKTHUUYECKOTO HCIOJIH30BAHUS
PalMOAaKTUBHOCTH, SJIEPHBIX  TEPMOSIIEPHBIX PEAKIIUH, CICKTPaIbHOTO aHAIN3A.

6. o4 obyuarowuxca ¢ 02paHUUEHHLIMU BO3MONCHOCMAMU 300pP06bs: 3HATH OCHOBHBIE
CBOWCTBA WM YCIOBHS TPOTEKAaHUS OTHUX SBJICHUN: ECTECTBEHHAas M MCKYCCTBEHHAs
PaIMOaKTUBHOCTD,

7.0118 00yuaOWuUxca ¢ 0CPAHULEHHBIMU B03MONCHOCMAMU 300P06bs. PA3INIATh OCHOBHBIC
MPU3HAKY TUIAHETAPHOW MOJENTH aroMma, HYKIOHHOW MOJENH aTOMHOTO SJipa; MPHBOJIUTH
MPUMEPBI TMPOSIBJIICHUS B TPHUPOJAEC W TPAKTHYSCKOTO WCIOIB30BAaHUS PATUOAKTHBHOCTH,
AJIEPHBIX U TEPMOSAEPHBIX PEAKIIHI, CIEKTPAIILHOTO aHATH3a.

8. Ona cnenvix u crabosudawux obyuaArOWUXCA: 6ladenue npaguiamyu 3auucu (pU3NUECKUX
dopmyn penbedHO-TOUEHHON cucTeMbl oOo3HaueHuit JI. bpaiing. ucmonb3oBarh 3HaHUS 00
€CTECTBEHHOM M MCKYCCTBEHHOW pPaJHOaKTHUBHOCTH B MOBCEAHEBHOW >KU3HH i1 0OeCredeHus
0€30MaCHOCTH ISl COXPAaHEHHS 3[I0POBBSI M COONIOJIEHHS] HOPM DKOJIOTHUECKOTO TIOBEICHUS B
OKpYKaIOUIeH Cpesie; YMEHHE MOJIb30BATHCS TO3UMETPOM.

Buinycknux nonyuum 603mMoHCHOCMb HAYUUMCA:

1.ucnonv3osams nonyueHHvle 3HAHUL 8 NOBCEOHEGHOU JHCU3HU TIPU OOPAIIICHUH C
npuOopaMy U TEXHUYECKHUMH YCTPOMCTBAMH (CUETUYUK MOHU3UPYIOIINX YaCTHUII, TO3UMETD),
JUTSL COXpaHEHUS 3J0POBbsI U COOIOICHHS] HOPM SKOJIOTHYECKOT0 TTOBEICHUS B OKPYKaroIen
cpene;

2.coomHOCUMb IHEP2UIO CEA3U AMOMHBIX A0€p ¢ 0eheKmom MAaccol,
3.npusooums npumepsvl IUAHUAL PAOUOAKMUBHBIX USYYEHUL HA HCUBbLE OP2AHUIMDbL,
MOHUMATh TIPUHITUTT ACHUCTBUS JO3UMETPa M Pa3InuaTh YCIOBUS €T0 UCTIOIb30BaHUS;
4.nonumamso sK0N02U"eCKUE NPOOIeMbl, BOSHUKAIOLIUE MPU UCTOIb30BAaHUN aTOMHBIX
AIIEKTPOCTAHIIUMN, ¥ YTH PEIICHUS dTUX MPOOJIeM, TePCIEeKTUBBI UCTIOIh30BAHUS
YIOPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
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«DJIeMeHTBI ACTPOHOMMI»
Buinycknux nayuumes:
1.CO.HH€‘-IHOf/'I CHUCTCEMBI, pa3HanTb OCHOBHBIC HpI/I3HaKI/I CYTO‘-IHOI‘O BpaH_[eHI/ISI 3BC3HOI'0
HeOa, nrkenus JIynsl, CoJiHIIA U TIJIAHET OTHOCUTEIBHO 3BE3/;
2.MOHUMATh PA3JINYUS MEXKY TEITHOLIEHTPUYECKON U TEOLIEHTPUICCKON CHCTEMaMu MUPa;
Buinycknux nomxyuum 603modicHOCMb HAYUUMCAL:
l.ykazvieame obwue ceoticmea u OTIWYUS TUJIAHET 3€MHOW TPYNIBI U IUIAHET-TUTAHTOB;
Majbix Teln COTHEYHON CHCTEMBI M OOJIBIIUX TUIAHET; MOJIb30BaThCs KAPTOM 3BE€3HOT0 HeOa Mpu
HAOJIIOIEHUAX 3BE3IHOIO HeDa;
2.pazuams OCHOB8Hble Xapakmepucmuku 3Be31 (pa3Mep, IBET, TeMIepaTypa) COOTHOCUTH
LIBET 3BE3/IbI C €€ TEMIIEPATypPOK;
3.paznuuame cunomesvt 0 npoucxodxicoernuu ConHeuHo cucmemsl.

2.Conep:xanue yue0HOro nmpeamera

Du3uKa U pu3nyecKue MeToAbl H3y4eHH s NPUPOALI

®wusnka — Hayka o mpupoze. Ousnueckue Tena u sBieHus. HaGmoneHnne u omnmcaHue
¢uznueckux spiaeHuil. duznmyeckuil sKcrepuMeHT. MojaenupoBaHuE SBJIEHUH U OOBEKTOB
IIPUPOJIBI.

@usnueckue BEIUYMHBI U UX H3MepeHue. TOYHOCTh M NOrPEHIHOCTh H3MEPEHHI.
MexayHapoiHas cucTemMa eIMHHII.

®duznueckue 3aKOHbI W 3aKOHOMEpHOCTU. DPusuka U TexHuka. HayuHblii merton
no3HaHus. Ponb Gusuku B GopMUpOBaHHH €CTECTBEHHOHAYUYHOM IPaMOTHOCTH.

Mexann4yeckue siBJIeHHSA

Mexanuueckoe ABIM)KEHHE. MarepuanbHas Todka Kak MOJENb (PU3MYECKOro Tena.
OTHOCHUTENBHOCTh MeXaHW4eckoro nBuxkeHHs. Cucrema orcyera. DU3NUYECKHE BETUYHHBI,
HEOOXOIUMBIE NIl OMMCAHMS JABM)KEHUS M B3aMMOCBS3b MEXJIYy HUMHU (IIyTh, NEpEMEIEHUE,
CKOPOCTb, YCKOpEHUE, BpeMsl ABM)KEHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE
JIBWKEHHE. PaBHOMEpHOE IBMXKEHHE 110 OKpYKHOCTH. [lepBwiii 3axkoH HbroroHa u uMHepuus.
Macca Tena. IlnotHocts Bemectsa. Cuna. Enunannsl cunsl. Bropoit 3akoH Herorona. Tperuit
3akoH HerotoHa. CBoGoaHOe magenue ten. Cuia TsHKeCTH. 3aKOH BCeMUPHOTo TAroteHus. Cuma
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBsi3b MEXIY CHIION TSHDKECTU M MACCOM Tela.
Hunamometp. PaBuoxeiictByromas cwia. Cuna TpeHus. TpeHHe CKONbXeHHs. TpeHue MoKosl.
Tpenue B Ipupoje U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus uMmyibca. PeakTuBHOe qBukeHne. Mexanuueckas padoTa.
MomHocTs. DHeprud. IloTennuanbHas U KuHeTHuyeckas 3Heprud. lIpeBpamienue ogHoro Buja
MEXAHUUYECKOM HEPTUHU B APYroi. 3aKOH COXPAaHEHUS MOJTHON MEXAHUYECKON SHEPTUU.

IIpocTsle MeXaHU3MBL. Y CIOBHUS PaBHOBECUS TBEPIAOTO Tella, UMEIOLIErO 3aKpEIICHHYIO
OCb JBW)KEHHUS. MOMEHT cunbl. [Jenmp msasxcecmu mena. Peridar. PaBHoBecue cuil Ha pblyare.
Poruaru B Texnuke, ObITY U npupoje. IloaBukHble 1 HeMOABIKHBIE OJIoKH. PaBeHCTBO paboT
MIPU HCTIOJB30BAaHUM TMPOCTBIX MEXaHU3MOB («30JI0TO€ MpaBmwiIo MexaHukn»). Kosddumment
MOJIE3HOT'O IEUCTBUS MEXaHU3Ma.

aBnenue TBepAbIXx Tei. EnuHunel uzMepenus aasieHus. CrnocoObl H3MEHEHUS
napieHus. JlaBieHne sxuakocTer u ra3oB 3akoH Ilackans. JlaBmeHne >KUIKOCTH HA JHO M CTEHKH
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cocyma. CooOmaromuecss cocyapl. Bec Boszmyxa. AtMmochepHoe maBinenue. M3mepenue
atmochepHoro nasienus. OnbiT Toppuuennu. bapomerp-anepous. ATMOochepHOE NaBiIeHUE Ha
pa3MYHBIX BhICOTaX. [ MpaBanveckue Mexanu3Msl (ipecc, Hacoc). [laBnenue KuIKoCcTu U ra3a
Ha MOrpy>KEHHOE B HUX Teso. ApxumenoBa cuia. [InaBanue ten u cynoB BoznyxomnaBanue.

Mexannueckue konebanus. Ilepwoxa, uwactora, amrumtyga kojeOanuii. Pe3onaHnc.
MexaHudeckre BOJIHBI B OJHOPOAHBIX cpeaax. [[nmHa BOdHBL. 3BYK Kak MEXaHUYeCKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TenJioBble sIBJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJEKYNbl. TemioBoe IBUKEHUE aTOMOB U MOJIEKYJI.
Huddys3us B razax, KHIKOCTAX U TBEPABIX TeNax. bpoyHosckoe Ogudcenue. B3aumopaeiicTeue
(mpuTsKEHME M OTTAJIKMBAHUE) MOJEKYJ. ArperarHble COCTOSHUSI BeulecTBa. Paznuuue B
CTPOCHUHM TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B.

TennoBoe paBHoBecue. TemnepaTtypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO XaOTHUECKOTO
IBUKEHUS yacTHll. BHyTpeHHsas sHeprusi. PaboTa u Temnonepenaya Kak CrocoObl M3MEHEHUs
BHYTpeHHEll sSHepruu Tena. TemnonpoBogHocTh. KouBekuus. WMznyuenue. Ilpumepst
TeIjonepeayd B MHpUpoje U TexHHke. KoanmdecTBO TEmIoThl. YJenbHas TEMJIO0EMKOCTb.
VYienbHas TemoTa CropaHus TOIUIMBA. 3aKOH COXPAHEHHWS W IMPEBPALICHUS HSHEPIUH B
MEXaHMYECKUX U TEIUIOBBIX Ipoueccax. [lnaBneHne u orBep/eBaHUE KPUCTAIIMYECKUX TEIl.
VnenbHas Ttemora IuiaBieHus. Mcnapenune u konaeHcauus. [lormomieHue »Hepruu mpu
WCTIAPEHUN >KUJKOCTH U BBIIEIEHUWE €€ Nph KOHAeHcanuu mnapa. Kumenue. 3aBUCHMOCTH
TEMIIEPATYphl KHUIICHHUS OT JaBlieHUsS. Y7elbHas TEIIOoTa MmapooOpa3oBaHUS M KOHICHCAIIHH.
Bnaxnocts Bo3zayxa. Pabora raza mpu pacumpenuu. [IpeoOpazoBaHus SHEpPruud B TEILIOBBIX
MalMHax (mapoBasi TypOMHa, IBUTaTeNlb BHYTPEHHErO CrOpaHus, peakTUBHbIN ABUrartens). KI1/]
TEIUIOBOM MAaIlIUHBL. JKon02UUecKUe poOaeMbl UCNOIb308AHUS MENI08bIX MAULUH.

DJIeKTPOMATrHUTHBbIE SIBJICHHUS

Onextpuzanus (Qu3MUYecKux Tel. BzaumopeiicTBue 3apshbkeHHbIX Ten. J[Ba popna
AIIEKTPUYECKUX 3apsiioB. [[eNMMOCTh AJIEKTPUYECKOro 3apsiaa. DIEeMEHTapHBINA 3JIeKTPUUECKUN
3apsl. 3aKOH COXPAaHEHHUs JJIEKTpUYecKoro 3apsana. I[IpoBOIHUKM, MOJYNPOBOJHUKU U
M30JISITOPBl AJIEKTPUYECTBA. DJIEKTPOCKON. DJIEKTPUYECKOE MOoJie KaK OCOOBbIM BHJ MaTepuu.
Hanpsoicennocmo snekmpuyecko2o noss. JIeWCTBUE AIEKTPUYECKOTO ITOJISL HAa IEKTPUYECKUE
3apsansl. Konoencamop. DHepaus 21eKkmpuyeckozo nojis KOHOeHcamopa.

DNeKTpUYeCKU TOK. VICTOUHMKHM 3IEKTPUYECKOro TOKa. DJIEKTpUYecKas Lenb U €€
cocTtaBHble yacTh. HamnpaBienue u OeiCTBUS 3JEKTpUUYECKOro Toka. Hocurenu snekTpuueckux
3aps10B B Metaiuiax. Cuia Toka. DIeKTPUUECKOe HalpshKeHHe. DIEKTPUYECKOEe COMPOTUBIIEHUE
MPOBOJIHUKOB. EMHUIIBI COPOTUBIICHUSI.

3aBUCUMOCTh CHUJIBI TOKa OT HampsbkeHus. 3akoH Oma Juisl yyacTKa Lenu. Y IedbHOe
conporusieHue. Peocratel. IlocimenoBaTenbHoe coeaMHEHHE NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE MPOBOTHUKOB.

Pabora snekTpuyecKoro mojs MO MEePEMEINICHUI0 JJIEKTPUUECKUX 3apsaoB. MoOITHOCTH
ANEKTPUUECKOro Toka. HarpeBaHue NpOBOJHUKOB 3JIEKTPUUECKHUM TOKOM. 3akoH Jlxoyns -
Jlenma. DnekTpuYecKre HarpeBaTebHBIE H OCBETUTENbHbIE MPUOOpHL. KopoTKoe 3aMbIkaHue.

MarnutHoe none. MHaykius MarHuTHOro nosist. MarautHoe noJie Toka. OneIT Dpcrena.
MarautHOoe TmMOJiIe TMOCTOSHHBIX MArHUTOB. MarnutHoe 1mone 3eMiid. OJEKTPOMArHMT.
MaruutHoe ToJsie KaTylmKu ¢ TOKOM. [IpuMeHeHue 3JeKTpoMarHuToB. [[elicTBHE MarHMTHOTO
MoJIi Ha MPOBOJHUK C TOKOM M JIBIXKYILYIOCS 3apsokeHHyro uvactuny. Cuna Amnepa u cuna
Jlopenya. DnekTpoABUraTenb. SIBIeHne 2IeKTPOMArHUTHOM UHAYKIUA. OnbiTel Papases.
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DOneKTpoOMarHuTHeIe  KoJieOaHusi. KonebamenvHulli  KOHMYp.  DaeKmpozenepamop.
Ilepemennviii mox. Tpancgpopmamop. llepenada >MEKTPUYECKONW JHEPTHMH Ha PACCTOSHUE.
DJNIeKTPOMarHuTHbIE BOJIHBI M UX CBOMCTBA. [Ipunyunst paouocesazu u meneguoeHus. Bausnue
NEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUSMDL.

CBer -—snexkrtpoMarHuTHble BojHa. CkopocTth cBera. McrouHuku cBera. 3aKkoH
MPSIMOJIMHEMHOTO pacipoCTpaHEHUE CBETA. 3aKOH OTpakeHus cBera. [lnmockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. @oKycHOE paccTOsSHUE U ONTHYecKas cuja JuH3bl. M300pakeHue
npeaMera B 3epkalie U JmH3e. Onmuueckue npubopel. 1'na3 Kak oONTHYECKas CHCTEMA.
Hucniepcus cBera. Mumeppepenyus u oughpaxyus ceema.

KBanToBble siBJIeHUS

Crpoenue aromoB. Ilnanerapnas moaenp aroma. KBaHTOBBIN XapakTep MOTJIOMICHUS U
WCITyCKaHUs CBE€TAa aToMaMu. JInHelJaTsie CIIEKTPHI.

OmeiTel Pesepdopaa.

CocraB aromHoro snapa. IIpoToH, HEUTpPOH U HIEKTPOH. 3aKOH OWHIITEHHA O
MPOMOPLUMOHATILHOCTY MAacChl M dHEPruu. /Jeghexm macc u duepeus cei3u amoMHbIX 50ep.
PagnoaktuBHocts. Ilepmon monypacnaga. Anbda-uznydenue. bema-uznyuenue. ['amma-
u3nydenue. SnepHele peakuuu. Mcrounuku sHeprun ConHIa M 3Be31. fliepHas 3HepreTHka.
Okonozuyeckue npobremvl pabomvl amomuwlx dnekmpocmanyuu. Jlozumerpusi. Bausuue
PAOUOAKMUBHBIX UTYYUEHUL HA HCUBbLE OPSAHUSMBI.

Ctpoenue u 3Bo0nuA Beesiennoii

['eonienTpuueckass W rejauoleHTpUYECKass cucTteMbl Mwupa. Dusuueckas mnpupoja
HeOecHbix Ten ComneuyHoir cuctemsbl. [Ipoucxoxnenue ConmHeuHol cuctembl. Duznueckas
npupoaa Connua u 38e31. Ctpoenue Beenennoit. DBomonus Beenennoit. ['nnore3a bospiioro
B3pbIBA.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadOT

JlaGoparopHble pabOTHl (HE3aBHUCHMMO OT TEMAaTHYECKOW MPUHAIJICKHOCTH) IENATCS
CIIEAYIOUINE TUIIBI:

1. TlpoBenenune npsAMbIX U3MEPEHUHN HU3UUIECKUX BEIMUMH.

2. Pacuer mo monmyd4eHHBIM pe3yJbTaTaM MPSAMBIX H3MEPEHHU 3aBHCHMOTO OT HHX
napameTpa (KOCBEHHbIE U3MEPECHHUS).

3. HaOmionenue sBIEHWH W TOCTAaHOBKA OMBITOB (HA Ka4eCTBEHHOM YPOBHE) TIO
oOHapyxeHHI0 (aKTOPOB, BIUSIONIUX HA MPOTEKAHNUE JAHHBIX SIBICHUU.

4. VccnmemoBaHuWe 3aBUCHUMOCTH OJHOM (U3WYECKOW BENWYMHBI OT JPYrol ¢
Mpe/ICTaBICHUEM PEe3yIbTAaTOB B BHJIE TpadrKa UIN TaOIHIIbL.

5. IIpoBepka 3a7aHHBIX MPEANONIOKEHUHN (TIPsIMbIE U3MEPEHUsT (PU3NUECKUX BEITUYHH U
CpaBHEHHUE 3a/IaHHBIX COOTHOIICHUN MEXTy HUMH ).

6. 3HAKOMCTBO C TEXHHYECKUMH YCTPOHCTBAMHU M HX KOHCTPYHPOBAHHE.

JIrobGast paboyas mporpaMma JOJDKHA TPEIyCMaTpPUBATh BBITTOJIHEHHE JAaOOPATOPHBIX
paboT BcexX yKa3aHHBIX TUMOB. BeIOOp TeMaTWku W 4Yuciaa pabOT KaXIOTO TUMA 3aBUCHT OT
ocobenHocTei paboueit nmporpammsl 1 YMK.

IIpoBenenne npsAMbIX U3MepeHU GU3HYECKUX BeTHYUH
N3mepenne pasMepoB Tell.

N3MmepeHne pa3zMepoB MalbIX TeI.
W3mepenne maccsl Tena.
H3mepenune oobemMa Tena.

o s wnN e

W3mepenne cuibl.
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6. H3mepeHue BpeMeHH mpoIriecca, mepruoaa KoJieOaHu.

7. W3mepeHue TemnepaTyphl.

8. H3mepeHue maBiieHUs BO3AyXa B OAIUIOHE MO/ MTOPITHEM.
9. H3mepeHue cuibl TOKA M €T0 PErylIupoOBaHUe.

10. M3mepenune HanpsHKEHUS.

11. Mi3mepeHue yriioB NaieHUs U MPEIOMIICHUSI.

12. Uzmepenue HOKyCHOTO PacCTOSIHUS JIMH3BI.

13. 3mepenue paarnoakTUBHOTO (hoHa.

PacyeT 1o moJiy4eHHbIM pe3yJIbTaTaM NPAMbIX H3MepPeHn i
3aBHCHMOI0 OT HUX MapaMeTpa (KOCBEHHbIE H3MepeHusl)
1. H3mepeHwue INIOTHOCTH BEIIECTBAa TBEPIOTO Tea.
Onpenenenne kKodhUIMEHTa TPEHUS CKOJBKCHHS.
Onpenenenne KeCTKOCTU IPY>KUHBI.

o

Omnpenenenne BHITAIKUBAIOLICH CHIIbI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B JKHMJIKOCTh
TeJo.

5. OmpeneneHre MOMEHTA CUJIBL.

6. U3mepeHue ckOpoCTH PaBHOMEPHOTO JBUKEHHUSI.

7. W3mepeHue cpeaHeil CKOPOCTH JABHKEHUS.

8. H3mepeHue yCKOpeHHs paBHOYCKOPEHHOTO JIBHKCHUS.

9. Omnpenencare pabOTHI U MOITHOCTH.

10. Omnpenenenune yacToThl KoJieOaHUi rpy3a Ha IPYKUHE ¥ HUTH.

11. Onpenenenre OTHOCUTENBHOM BIaXKHOCTH.

12. Onpenenenre KOIMYECTBA TETLIOTHI.

13. Onpenenenue ynenbHON TEMIIOEMKOCTH.

14. N3mepenue paboThl U MOILITHOCTHU AJIEKTPUIECKOTO TOKA.

15. N3mepeHue ConpoTHBIICHUS.

16. OnpeneneHre OMTHYECKOMN CHITBI TUH3BI.

17. UccnenoBaHue 3aBUCMMOCTH BBITAIKUBAIOIIEH CHUIIBI OT 00beMa MOTPYKEHHOW 4acTh
OT TUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH U MacChI Tefa.

18. WcciienoBanre 3aBUCUMOCTH CHJIBI TPEHHS OT XapakTepa IMOBEPXHOCTH, €€
HE3aBHCUMOCTH OT TUIOIIAH.

Hao0J1ironenne siBJIeHUI U OCTAHOBKA ONBITOB

(Ha KaYeCTBEHHOM YPOBHeE) 10 00HApPY:KeHUI0 GaKTOpPOB,

BJIMSIIOIIMX HA MPOTEKAHNE TAHHBIX ABJIEeHH

1. HaGmronenue 3aBUCMMOCTH TiepHoJa KojeOaHWil rpy3a Ha HUTH OT JUIMHBI U
HE3aBUCHUMOCTH OT MaCCHI.

2. HaOmronenue 3aBUCHMOCTH TIepHoJa KoJeOaHW Tpy3a Ha MPYKUHE OT MAacChl U
YKECTKOCTH.

3. HaOmronenue 3aBUCHMMOCTH JaBJICHHS ra3a oT 00beMa 1 TeMIIEPaTyphI.
Habmronenre 3aBUCUMOCTH TeMITepaTypbl OCTHIBAIOIIECH BOJIBI OT BpEMEHH.
HccnenoBanue sBIEHUS B3aUMOACHCTBHSI KATYIIKU C TOKOM M MarHUTa.
HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW WHAYKIIHUH.
HabGnronenue siBeHns OTpaKEHUS U MPEJIOMIICHUS CBETA.

© N A

HabGnronenue siBneHus qucnepcu.
9. OO0nHapyxeHHe 3aBHCHMOCTH COINPOTHBIICHUS IMPOBOJHUKA OT €ro MapameTpoB M
BEIIECTBA.
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10. UccnenoBanue 3aBUCMMOCTH BECa TeJla B )KUJIKOCTH OT 00beMa MOTPYKEHHON YacTH.

11. UccnenoBanre 3aBUCUMOCTH OJHOM (DM3MUECKON BENMYMHBI OT JAPYrol C
MPEJICTABICHUEM PE3yJIbTAaTOB B BHJIE TpadrKa UM TaOJIHIIbL.

12. WccnenoBanue 3aBUCHIMOCTH MacChl OT 00bheMa.

13. WccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHHU MPH PABHOYCKOPECHHOM JIBHIKEHUU
0e3 HauaJIbHOW CKOPOCTH.

14. WccnenoBanue 3aBUCHUMOCTH CKOPOCTH OT BPEMEHU M IYTU MPU PAaBHOYCKOPEHHOM
JBUKECHUH.

15. HccnenoBanue 3aBUCUMOCTHU CUJIbI TPEHHSI OT CUJIbI JJABJICHHUS.

16. WccrnenoBanre 3aBUCUIMOCTH JiehopMaIivu IPYKUHBI OT CHJIBL.

17. WccnenoBanue 3aBUCIMOCTH TIepro/ia KoineOaHuil rpy3a Ha HUTH OT JJIHHBIL.

18. WccnenoBanue 3aBUCMMOCTH TIepHOa KOJIeOaHUi Tpy3a Ha MPYKUHE OT HKECTKOCTH U
MaccChl.

19. HccnenoBanue 3aBUCIMOCTH CHJIbI TOKA Yepe3 MPOBOAHHUK OT HAIPSKEHUSI.

20. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JTaMIIOUYKY OT HAPSKEHUSI.

21. UccnenoBaHue 3aBUCUMOCTH yTJIa MIPEIOMIICHUS OT yria MaaeHusl.

IIpoBepka 3aJaHHBIX NPeEANOJI0KEeHUH (IPsiMble U3MePeHUusl (PU3MYECKUX BeJTHYUH
U CPaBHeHMe 32JaHHBIX COOTHOIIEeHUiT Mexxny Humu). [IpoBepka runores

1. TIpoBepka rHrmoTe3bl O TUHECHHON 3aBHCHMOCTH JIJTHHBI CTOJIOMKA YKHUIKOCTH B TPYOKE
OT TEMIIePaTypHhI.

2. llpoBepka THMOTE3pI O MOPSAMON  TPOMOPLUMOHATBHOCTH  CKOPOCTH  IIPH
PaBHOYCKOPEHHOM JIBUJKEHHUH MPONACHHOMY ITyTH.

3. IlIpoBepka rumoTes3bl: MpU MOCIEIOBATEILHO BKIIOYSHHBIX JTAMIIOYKU M MPOBOJHUKA
WM IBYX IPOBOJHUKOB HAIPSHKEHUSI CKIIAJbIBATh HENb3s (MOXKHO).

4. TlpoBepka TmpaBWia CJIOXKEHUS TOKOB Ha JIBYX MapajulebHO BKJIIOYEHHBIX
PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU U UX KOHCTPYHPOBaHHe
KoHcTpynpoBanue HaKJIOHHOM MIIOCKOCTH € 3aAaHHbIM 3HaueHueM KITJI.
KoHcTpynpoBanue apeoMeTpa 1 UCIIBITAHUE €r0 PaOOTHI.
COopKa AIEKTPUIECKOM 1IeTH U U3MEPEHUE CHIIBI TOKA B €€ Pa3JIMYHbBIX YYaCTKaX.
COopka 3JeKTpOMarHuTa 1 UCIBITAaHUE €ro ACHCTBHUS.
N3ydenne 3MeKTpUYECKOTO IBUTATENs MOCTOSHHOTO TOKa (Ha MOJIEINN).
KoHcTpynpoBaHue 31€KTpOIBUTATES.
KonctpynpoBanue Moaenu Teneckorna.
KoHcTpynpoBanue MOENH JIOAKHU C 33JJaHHOM TPy30MOIEEMHOCTBIO.
OrieHka CBOETo 3peHus U MoA00p OYKOB.

© ooNoe Ok wdPE

10 KoHcTpynpoBaHue npocTeiiero reueparopa.

11.M3yuenue cBOiCTB M300paskeHUsI B JIMH3AX.
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3. TemaTu4yeckoe MJIAHUPOBAHNE ¢ YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOJMMBIX HA
0CBOCHHE KAXKI0H TEeMBbI

Ne Tema KonnuectBo DJIEMEHTBI COJICPIKAHUS

4acoB
7 xnacc (68 4.)

Paznen 1. ®usnka u puznveckue METOAbl U3YUEeHUS TPUPOIBI

1 ®dusuka u 34, ®dusuka — HayKa o npupoje. Pu3ndeckue Tena u
¢buznyeckue senenns. HaOnronenue u onucanue Gu3nIecKux
METO/bl U3YUYECHUS apieHnil. Gusnyecknii sxcriepuMent. Gusnueckue
MIPUPOJIBI BEJIMYMHBI U UX U3MepeHre. Ou3nKa U TeXHUKA.

Paznen 2. Teroseie siBineHus. [leppoHadanbHble CBeCHUS 0 cTpoeHUH BemecTBa (10 )

2 | TeruioBbIC SIBICHUSI. 7 4 Crpoenue BemecTBa. ATOMBI U MOJICKYJIBIL.
[lepBoHnayanbHbIE TerioBoe  ABM)KEHHE  aTOMOB W MOJEKYII.
CBEJICHUS O Juddy3us B razax, KUIKOCTSIX U TBEPABIX Telax.
CTPOCHHH BEIECTBA BbpoyHnoBckoe JIBUKCHHE. BsaumoneiictBue

(mpuTsKEHME M OTTAJIKUBAaHUE)  MOJIEKYJI.
ArperaTHble COCTOSIHMS BellecTBa. Paznuume B
CTPOECHHHM TBEPJBIX TEJ, JKUIKOCTEH U Ia30B.

Pasznen 3. Mexanuueckue siienus ( 36 4)

3 MexaHu4eckoe MexaHn4yecKkoe JBMKEHUE. MaTCpI/IaJIbHaﬂ TOYKa
JABHIKCHUC. KakK MOACIb (1)I/I3I/I‘ICCKOFO tena. OTHOCUTEIIFHOCTD
84 MCXaHHNYCCKOI'O ABMXKCHH . Cucrema oTcueTa.

du3nyecKue BeINYUHbI, HEOOXOAUMBIE JIJIs
OINUCAHMsI ABMXKEHUS M B3aUMOCBSI3b MEXK1Y HUMU
(yTh, IEpEMeEILIEHNE, CKOPOCTb, BPEMSI IBUKEHUS ).
PaBHOMepHOE NPSIMOIMHENHOE IBUKEHHUE.

4 | BzaumoneiictBue Nuepuma. Macca  tena.  IlnotHOCTh
TeN. BenlectBa. Cwna. EavHMIBL  CHIIBL.  BEIIECTBA.
144 Junamomerp. Cuna Tspkectu. Bec Tena. fIBnenue

TAroreHus. CBsA3b MEXY CUIION TSDKECTH U Macco
tena. Cuna ynpyroctu. 3akon ['yka. Cuna TpeHus.
Tpenune ckonbxeHus. Tpenue mnokos. TpeHue B
IIPUPOJIE U TEXHUKE.

I'paduueckoe nzoOpaxkenue cuisl. IlpaBumno
CJIO’KEHHSI CHIL

5 MoniHoCTb. Mexanunueckas paboTa. MoitHoCTb.
Pa6ora. Dneprusi. Oueprusa. lloreHumanbHas W KUHETHYeCKas
14 g4 SHEpPTrHUsl. [IpeBpamenue OJIHOTO BHUJIA

MEXaHWYECKOW DHEprud B  JPYyrod. 3aKkoH
COXpAHEHHUs NMOJTHOW MEXaHUUYECKOW SHEPTUH.
[IpocTeie MexaHU3MBI. Y CIIOBUSI paBHOBECHS
TBEpJOTO Te€ja, HUMEIOIIEr0 3aKPEIIEHHYI0 OCh
nBkeHus. MomeHT cuibl. LleHTp TsbkecTu Tena.
Peruar. PaBHOBecue cui Ha pblyare. Peluaru B
TeXHUKe, ObITy u mpupone. I[loaBwxHBIE U
HEMoJIBIDKHBIE Onoku. PaBeHcTBO paborT mpu
WCIIOJIb30BAaHUM TPOCTHIX MEXaHU3MOB («30JI0TO€
npaBuiIo MexaHukuy). KoadouimeHt nosae3Horo
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NEUCTBUSI MEXaHU3Ma.

Paznen 4. JlaBnenue TBEP

BIX TEJI, )KUJIKOCTEH 1 ra30B ( 18 1)

5

JlaBneHue TBEPABIX
TeJ, JKHUAKOCTEH U
ra3soB

18 u

JaBnenue tBepAbIX Tei. EquHuIb usmMepeHus
nasienus. CriocoObl U3MEHEHHUsI IaBJICHHUSI.
JlaBieHue xuakocTei u ra3oB 3akoH [lackas.
JlaBiieHue KHUAKOCTH Ha THO U CTEHKHU COCy/a.
Coobmaromuecs cocysl. Bec Bo3ayxa.
AtmocdepHoe naBnenue. M3mepenue
atMochepHoro nasienus. OnbiT Toppudesu.
bapomerp-anepoun. AtmocdepHoe aaBiieHue Ha
pa3IMYHBIX BbICOTAaX. [ MIpaBInYeCcKUe MEXaHU3MbI
(mpecc, Hacoc). JlaBneHue KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJIO. ApXHUMeI0Ba CUJIa.
[1naBanue Ten u cynoB Bo3nyxomnaBanue.

Peseps Bpemenu ( 4 4.)

8 kiacc. (68 4.)

Paznen 1. Monekynsapuas ¢usuka u repmoauHamuka (26 4.)

1 | Crpoenue u lu TennoBoe ABMXKEHHE AaTOMOB M MOJIEKYJI.
CBOIMCTBa BELECTBA bpoyHOBCKO€E JBUKEHHE.
2 | TennoBsle siBJICHUSA 25 4 TennoBoe paBHoBecue. Temmneparypa. CBs3b

TEMIIEpAaTypbl €O  CKOPOCTBIO  XaOTHYECKOIO
IOBUKEHUS yacTull. BuyTpenHnss sueprus. Pabora u
Temonepeaya  Kak CrocoObl  M3MEHEHUS
BHYTPEHHEH »HHepruu Ttena. TeminonpoBOAHOCTb.
Konsekuusa. Mznyuenue. [Ipumepsl Tennonepenauun
B IOpupoae U TexHuke. KoauuecTBO TEIIOTHI.
VYaenpHas TEIUIOEMKOCTb. YJenbHas  TeIuloTa
CropaHusi  TOIUIMBA. 3aKOH  COXpaHEHUs W
MpPEBpAIICHUs] JHEPTUM B  MEXAaHUYECKUX U
TEIJIOBBIX mpolueccax. [lnaBinenue u orBepaeBaHue
KPUCTAJUIMYECKUX  Tel.  YJenbHas  TeIoTa
TJIaBJICHUS. Hcnapenue u KOH/JICHCALIUS.
[Tornomienune SHEPTUH MPU UCTTIAPEHUH KUIKOCTH U
BBIJICJICHHE €€ MpHU KOHJAeHcauuu napa. Kumenwe.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.
VY nenbHas TEIIoTa napooOpa3oBaHUs u
KoHJleHcanuu. Bnaxnocts Bo3nmyxa. Paborta rasza
npu pacmupenun. IIpeoOpa3oBaHus sHEpruu B
TEIUIOBBIX MalllMHax (mapoBasi TypOMHA, BUraTellb
BHYTPEHHETO CrOpaHusl, PEaKTUBHBIA JIBUTATEINb).
KIIZIT TtemioBoll  MamMHBL  DKOJIOTHYECKHUE
MPOOIJIEMBI HCTIOH30BAHUSI TETIJIOBBIX MAIIIHH.

Pasznen 2. Dnexrpuueckue

U MarHUTHBIE siBJIeHUS ( 36 4.)

3

DIIEKTPUYECKUE
SIBJICHUS

224

DIeKTpu3anus (bU3UIECKUX TE.
B3aumoneiicteue 3apsokeHHbIX Ten. J[Ba pona
AIEKTPUYECKUX 3apsI0B. JlenmuMocTh
AIEKTPUYECKOTO 3apsja. DneMeHTapHbIH
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AJEKTPUYECKUA  3apsii.  3aKOH  COXpaHEHHs
AIEKTPUUECKOTO 3apsna. [IpoBoaHMKH,
MOJIYIPOBOJHUKA UM H30JSATOPBl  DJIEKTPUYECTBA.
DIEKTPOCKOI. DJIEKTPUYECKOe TOJiE KaK OCOOBIN
BUJI MaTepuu. OJEKTPUYECKH TOK. McTOYyHUKH
ANEKTPUUYECKOTO TOKA. DJEKTPUYECKas ILIEeTb U €€
cocTaBHble 4YacTu. HampaBineHnune u JeHCTBUS
ANEKTPUYECKOTr0 Toka. Hocurtenu sieKTpuuecKux
3apsaoB B MmeTautax. Cuia Toka. DIEKTpPUUECKOe
HaIpsDKEHUE.  JJEKTPUYECKOE  COMPOTHUBIICHHE
MPOBOAHUKOB. EMHUIIBI COTPOTHUBICHUS.

3aBUCUMOCTh CHJIBI TOKa OT HampsiKEHUSI.
3akon OmMa g yyacTka Uenu. Y AenbHOe
conporusiieHue. Peocrarsl.  [locnenoBarensHoe
COeIMHEHUE MIPOBOJHUKOB. [TapamiensHoe
COCIMHEHUE MPOBOHUKOB.

Pa6ora AIIEKTPUYECKOTO OISt o
MepEMEIICHUIO AJIEKTPUUYECKUX 3apsizioB.
MomHOCTh 3JEKTpUYEecKOro Toka. HarpeBanue
MPOBOJAHUKOB  DJIGKTPUYECKMM  TOKOM.  3aKOH
Joxoyns - JleHua. DnekTpuyeckue HarpeBaTeIbHbIC
U OCBeTUTeNbHBIE TPpUOOopsl. KopoTkoe 3ambikaHUe.

MaruutHsie
SIBJIEHUS

MaruautHoe nosie. UHAyKIus MaraHuTHOTO TOJIS.
MarnutHoe noJie Toka. OneIT Ipcrena. MarHutHoe
M0JIe TOCTOSHHBIX MarHUTOB. MarHuTHOE 110JIe
3emui. DIeKTpOMarHuT. MarHuTHoE 1osie KaTyIKu
¢ TokoM. [IprmMeHeHne 3JIEKTPOMarHuToB.
JlelicTBME€ MAarHUTHOTO T0JIS1 HA POBOJHUK C
TOKOM.

Onruueckue
SIBJICHUS

Cxopoctb cBeta. McTouHnky cBeTa. 3aKOH
IPSAMOJIMHEHHOTO paclpoCTpaHEHHE CBETA. 3aKOH
oTpaxkeHus ceera. [lnockoe 3epkaio. 3akoH
npesnoMieHus cgera. JInnssl. @okycHoe
paccTosIHUE M ONTUYECKAsl CUJIA JINH3HI.
N300pakeHue mpeaMeTa B 3epKajle U JIUH3E.
OnTuueckue mpubopsl. ['11a3 kak onTuyeckas
cucrema.

Pasnen 3. KBantoBsie siBneHus (2 4.)

6

KBanToBbie
SIBJICHUS

24

Crpoenue aromoB. IlnanerapHas Mojenb
atoma. OnbiTel Pesepdopaa.
CocraB aromHoro spa. [IpotoH, HeUTpOH U
AJIEKTPOH.

Peseps Bpemenu ( 4 4.)

9 kuacc. (102 4.)

Paznen 1. ®usnka u puzndeckue MeToAbl U3y4eHus: Ipupoas! ( 3 1)

1

dusuka u
¢buznyeckue
METOBI H3yUCHUS
PUPOJIBI

34q

®dusuka - HayKa 0 MPUPOJIE.
MogenupoBaHue SBIEHUH U OOBEKTOB MPUPOIBI.
TouHOCTB u MIOIPELIHOCTh WU3MEPEHUM.

Me)KIIy'HaPOI[HaH CHUCTEMa CAUHUII.
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®u3nYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH. HayuHbIit
MeTo To3HaHus. Ponb ¢u3uku B GOpMHpPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.

Paznen 2. Mexannueckue sinenus (31 4.)

2

Kunematuka

124

Mexanunueckoe ABMKeHHE. MarepuanbHas ToUKa
Kak MoJieNb (huznyeckoro Tena. OTHOCUTETbHOCTh
MEXaHU4eCKOro JBuxeHus. Cucrema oTcuera.
PaBHOMEpPHOE U paBHOYCKOPEHHOE NPSAMOIMHENHOE
JBIOKeHUe. PaBHOMEpHOE IBUKEHUE 110
OKPYKHOCTH.

JnHamuka

194

IIepBb1it 3axkoH HproToHa u nHepuusa. Macca
tena. Cuna. Eaununsl  cunbl. Btopoil  3akoH
Heiotona. Tperuit 3axkon Hpiotona. CoGomHoe
nageHue ten. Cuna TsHKecTU. 3aKOH BCEMHPHOIO
taroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. HeBecomocTh. CBSI3b MEXIy CUIION TSKECTH U
Maccoil Tenma. PaBHopeiicTByromas cwia. Cuia
Tpenus. TpeHne ckonbxenus. TpeHue nokosl.

Pasnen 3. 3akoHbI cOXpaHEHUs] UMITYJIbCA U

MeXaHU4YeCKOoi aHepruu ( 224 )

4 | 3akoHbI 144 HWMnynec. 3aKOH COXpaHEHMsSI HMITYJIbCA.
COXpaHEHUs PeaxtuBHoe nBmxeHne. Mexanuueckas pabora.
UMITyJIbCA U Mo1HoCTb. OHeprus. [ToTrenunaneHas u
MEXaHNYECKOU KMHeTH4ecKas sHeprus. [Ipespanienue oqHOro Buaa
SHEPrUuu MEXaHUYECKOM HHEpruM B  JIpYyroh. 3akoH

COXpPAaHEHHs IIOJHOM MEXaHWYECKOW JHEpIuH.
[IpocTeie  MeXaHU3MBI.  YCIIOBUS  pPaBHOBECHS
TBEPJOrO Teja, HUMEIOIIEro0 3aKPEIUICHHYI0 OCh
IBrkeHUS. MomeHT cunbl. LleHTp TshkecTu Tena.

5 Mexanunueckue 8 u Mexanunueckue KoJe0aHusl. ITepuon,
KOJIeOaHUS U 4acToTa, aMmIuidTyaa  KoseOanuit.  Pe3onanc.
BOJIHBI. MexaHnudyeckue BOJIHBI B OJHOPOAHBIX Cpenax.

JlnuHa BosHBL. 3BYK Kak MeEXaHM4YecKas BOJHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

Paznen 4. Dnekrpuueckue

U MarHuTHBIC siBNeHus (24 1)

6

DNeKTpUuYEeCKue
SIBJICHUS

44

Bzaumopeicteue 3apsokeHHbIX Ten. JlBa
pona ANEKTPUYECKUX 3apsI0B. JenmumocTh

AIEKTPUUECKOTO 3apsna. DneMeHTapHbIN
ANEKTPUYECKUN  3apsii.  3aKOH  COXpPaHEHHUS
AIEKTPUUECKOTO 3apsja. [IpoBoaHMKH,

MOJIYIPOBOJHUKA M H30JSATOPBl  DJIEKTPUUECTBA.
DJeKkTpudecKkoe TMojie Kak OcOoOblil BUA MaTepuu.
HampsixeHHOCTh 351ekTprueckoro mnosns. [lefictBue
AIIEKTPUYECKOTO TOJISI HA DJIEKTPUYECKHE 3apsibl.
KonneHncarop. OHeprus 3IEKTPUYECKOTO  ITOJIA
KOHJIEHCATOoPA.
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7 MaruuTtHsie 8 1 MaruutHoe nosie. UHIyKIius MarHuTHOTO TOJISI.
SIBJICHUS MarnutHoe noje Toka. OnsiT Dpcrena.
DJIeKTpOMarHuT. MarHuTHOE 10JIe KaTyUIKHU C
ToKOM. [IpuMeHenue anexkrpoMarautoB. JleiicTBue
MarHUTHOTO TOJIs1 Ha ITPOBOJIHUK C TOKOM U
JBIKYLIYIOCS 3apsbKeHHYH0 yactuly. Cuna Amnepa
u cuia JlopeHna. DiekTpoaBurarenb. SABieHue
AJIEKTpOMarHuTHOM nHAYyKIMs. OnbiTel Dapanest.

8 | DnexTpoMarHuTHBl | 7 4 DNeKTpOMarHUTHHIE KoJie0aHusl.
€ KoJIeOaHusI 1 KonebaTenbHbIli  KOHTYp.  DIEKTPOTEHEpaTop.
BOJIHBI ITepemennbrii  Tok. Tpanchopmarop. Ilepemaua

ANEKTPUUECKOM SHEPruu Ha  pacCTOsHHUE.
ONEeKTpOMarHUTHbBIE BOJIHBI U WX  CBOMCTBA.
[IpuHUUIBI paguoCBs3u U TeneBUleHUs. BrusHue
AIIEKTPOMArHUTHBIX ~ M3JIYYEHUH  HA  JKHUBBIE

OpraHU3MBI.
9 | OnTuueckue Sy4 Ceet —anekTpoMarHuTHbie BojiHa. CKOPOCTh
SIBJICHUS CBETA.. 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHECHUE

cBeTa. 3aKOH OTpakeHMs cBeTa. Ilnmockoe 3epkaio.
3akoH mpenomsieHus cBera. JluH3pl. DoOKycHOE
paccTosHME M ONTHYECKass  CHja  JIMH3BL
N3o0pakeHne mpeamera B 3epKalie M JIMH3E..
Hucnepcusi ceera. MuTepdepenuns u mudpakuus

CBETA.

Paznen 5. KBantoBbie siBnenus (12 49)

10 | KsanToBbIe 1249 Crpoenue aromoB. I[lnanerapnas mojenb
SIBIICHHSI atoma. KBaHTOBBI XapakTep NOMIOIICHUS U

WCITYCKaHHUs CBETA aTOMaMu. JInHeiyaThle CIIEKTPBI.
OmnsiThl Pesepdopra.

CocraB aromHoro sipa. [IpoToH, HEHTpoH u
JJIEKTPOH. 3aKoH OHHIITEWHA 0
MPOMOPLMOHAILHOCTY Macchl U 3Hepruu. Jledexr
MacC W DJHEprus  CBS3M  aTOMHBIX  sJEp.
PannoaktuBHoCTh. Ilepuon monypacmana. Anbda-
usiydeHue. bera-nsnydenue. I'amma-usiydenue.
SAnepubie peakuuu. Vcrounnku sneprun ConHua u
3Be31. SnepHas oHepreTuka.  OKOJIOTHYECKUE
npoOsieMbl pabOThl aTOMHBIX AJIEKTPOCTAHIIUM.
Jo3umerpus. BivsiHue paanoakTUBHBIX U3Jy4EHUN
Ha KUBBIE OPTaHU3MBI.

Paznen 6. Ctpoenue u sBosmonust Beenennoii (6 1)

11 | Crpoenue u 69 l'eonenTprueckass W TeIUMOLEHTpPUYECKAs
IBOJTIOLUS cucteMbl mupa. dusndeckas npupoaa HEOECHBIX
Bcenennon ten ConHeuHoi  cucrtembl. [Ipoucxoxnenue

Conneuynoit cucrembl. @usnueckas NpuUpona
Connua u 3Be31. Ctpoenne Beenennoi. DBomtonus
Bcenennoii. I'unoresa bosbimoro B3peiBa.

Peseps Bpemenu ( 4 4.)
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