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TpeOoBaHus K pe3yibTaTaM 0CBOCHHS BbIIIYyCKHUKAMHM OCHOBHOM LIKOJIBI IPOIrPaMMbI
1no pusuke
JINYHOCTHBIMHM pe3yJibTaTaMu 00ydeHUs! (PU3HKE B OCHOBHOM IIKOJIC SIBIISFOTCS:
° c(hOpMHUPOBAHHOCTH TIO3HABATEILHBIX HHTEPECOB HA OCHOBE Pa3BUTHSI MHTEIICKTYalbHBIX H
TBOPUYECKUX CITOCOOHOCTEH yJaIuxcsi;

° yOEXJIEHHOCTh B BO3MOXHOCTH TIO3HAHUSI TPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS TOCTIKEHUN HAYKW M TEXHOJOTUH IS TAIBHEHUIIIETO Pa3BUTHS YEIOBEYECKOrO 00IecTBa,
YBOXCHHE K TBOPIIAM HAYKH M TEXHHKH, OTHONICHHWE K (DU3MKE KaK DIIEMEHTY OOIeYeIOBeUYeCKOn
KYJbTYpBI;

. CaMOCTOSITEJIBHOCTh B PUOOPETEHUN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

. TFOTOBHOCTb K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU HMHTEpPECAMU U
BO3MOKHOCTSIMU;

. MOTHBAIUsl 00pa30BaTENbHON JIE€ATENbHOCTH IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OPHUEHTHUPOBAHHOTO MOAXO0MA;

. (opMHpOBaHHE LEHHOCTHBIX OTHOIIEHUH JAPYr K JIPYry, YUYUTENI0, aBTOpaM OTKPBITUHA U

M300peTeHUH, pe3ybTaTaM 00ydIeHHUS.

MeTtanpeaMeTHBIMHpPE3YIbTaTaMU 00ydeHUs (PU3UKE B OCHOBHOI IIKOJIE SBIISIOTCS:

° OBJIAICHUEC HAaBBIKAMHU CaAMOCTOSATCIIBHOT'O HpI/IO6peTeHI/I${ HOBBIX 3HaHI/II\/'I, OpraHus3anuu
y4eOHOM JesTeNbHOCTH, TOCTAaHOBKY 1I€JIeH, TUIaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKU pe3yJbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUSAMMU NPEABUIACTD BOSMOKHBIC PE3YIIbTATEI CBOUX HeﬁCTBHﬁ;

L IIOHUMAHUEC pal’;J'IH‘-IPIfI MCXKIY HCXOJIHBIMH CbaKTaMI/I U TUIIOTE3aMU JIsI UX O6’B${CHGHI/I${,
TCOPETUYCCKUMHU MOJCIIIMU W pCaAJIbHBIMU O6T)€KTaMI/I, OBJIAJICHUC YHHUBCPCAJIBHBIMU yqe6HBIMH
JCWCTBUSIMHU Ha TIPUMEPAX THIOTE3 ISl OOBSICHEHUS] U3BECTHBIX (D)aKTOB M AKCIIEPUMEHTAIBHOW TPOBEPKU
BBIJIBUTAEMBIX THUIIOTE3, pa3pabOTKH TEOPETUICCKUX MOECIICH MPOIIECCOB HITH SIBIICHHIA;

o (dbopMupoBaHHE YMEHUH BOCHpPUHHMATH, NepepadaTbiBaTh W MPEIbSBISATH WHPOPMAILHIO B
CJIIOBECHOM, 0O0pa3HO#, CHMBOJMYECKOW (opmax, aHaTU3UpPOBATh M TepepadaThiBaTh TMOJYyYEHHYIO
WHPOpPMAIIMIO B COOTBETCTBUU C IMOCTAaBJICHHBIMH 3aJadyaMH, BBIJEISATH OCHOBHOE COJICpYKAHHE
MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha IMOCTABIICHHBIC BOTIPOCHI U U3J1araTh €ro;

o NpUOOpPETEHUE OIbITa CaMOCTOSTEIIFHOTO IIOMCKA, aHamu3a W otbopa wuHpopManum c
WCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHUKOB M HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHU JUIS PEHICHUS
MO03HABATEJIbHBIX 33134,

o pa3BUTHE MOHOJIOTUYECKOH W JIHAIOTUYECKON pedYH, yMEHHs BBIpaKaTb CBOM MBICIH H
CIOCOOHOCTH BBICITYIIUBATh COOCCEIHHMKA, MOHUMATh €ro TOYKY 3PCHHUs, NMpPU3HABaTh IPABO JPYroro
YeJI0BeKa Ha HHOE MHEHHCE,

. OCBOCHHE TPUEMOB JICHCTBUH B HECTAHIAPTHBIX CHUTYALUAX, OBIAJCHHUE IBPUCTUYCCKUMU
METO/IaMU PEeIleHUs pooIIeMm;
. (dbopmupoBaHre YMEHHUI paboTaTh B IPYIIE C BHIIOJIHEHUEM Pa3IMYHBIX COIIMAIBHBIX POJIEH,

IpCaACTaBJIATbL U OTCTAMBAaTb CBOU B3IJIAABI U Y6€)K,Z[6HI/I$I, BE€CTU JHUCKYCCHUIO.

IpeamerHbIMUpE3yabTaTaMHu 00y4eHHs (PU3NKE B OCHOBHOM HIKOJIE SBIISIOTCSL:

e (opMupoBaHHE NPEACTABICHUI O 3aKOHOMEPHOH CBS3M M MO3HABAEMOCTHU SIBIICHHM NpPUPOABI, 00
O0OBEKTMBHOCTH HAay4yHOTO 3HAHHUSA; O CHUCTEMOOOpa3yroule poiu (QU3MKH AT pa3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTMH; HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa U3ydeHHs
OCHOB CTPOEHHsI MaTepuu U GyHAaMEHTAbHBIX3aKOHOB (DU3UKU;

e (¢opMHpOBaHHE TEPBOHAYAIBHBIX MPEACTABICHUNA O (DU3UYECKON CYIIHOCTH SIBIEHUIH NPHUPOJIBI
(MEeXaHWYECKHX, TeIUIOBBIX, JIEKTPOMAarHUTHBIX M KBAHTOBBIX), BU/IaX MaTepuH (BELIECTBO U MOJIeE),
JBMDKEHUH Kak croco0e CyIIecTBOBaHMS MaTepuH; YCBOCHHWE OCHOBHBIX W MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsS O CTPOEHHMM BEILECTBa, HJIEMEHTOB 3JEKTPOJMHAMUKM W KBaHTOBOU
(bu3UKK; OBIIAIEHUE MOHSITUIHHBIM aNMapaToMyi CUMBOJIUYECKUM SI3BIKOM (U3HUKH;

e npuoOpeTeHHe OMNbITa NPUMEHEHHUS HAyYHBIX METOJIOB IO3HaHMS, HAOMIOAeHHS (DU3HYECKHX
SBJICHUH, TPOBENEHUS ONBITOB, MPOCTHIX JKCIEPHUMEHTAIBHBIX MCCIEJOBAHUN, MPSAMBIX U
KOCBEHHBIX M3MEPEHMH C HMCIIOJF30BAaHMEM aHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIbHBIX MPUOOPOB;
MOHUMaHHNE HEM30EKHOCTH MOTPEUTHOCTEHITIOObIX H3MEPEHHIA;



MOHUMaHKue (PU3NIECKUX OCHOB U NMPHUHIMUIOB JACHCTBHUS (pabOThI) MAIMH ¥ MEXaHU3MOB, CPEJICTB
NEpCABUIKCHHUA U CBA3U, OBITOBBIX HpI/I60pOB, MPOMBIINIJICHHBIX TEXHOJIOTHUYCCKUX IPOLCCCOB,
BJIMAHHUA HMX Ha OKpYXaAlOmyro Cpcay; OCO3HAaHHWC BO3MOXKHBIX IPHYUMH TCXHOICHHBIX H
HKOJIOTUYECKUX KaTacTpod;

® 0CO3HaHHE HEOOXOJUMOCTH MPUMEHEHUS TOCTWKEHUH (DU3UKH M TEXHOJIOTHH Ui PallMOHAIBHOTO
MIPUPOJIOTIOIIE30BAHHUS;
® OBJIAJICHHE OCHOBaMH 0€30MIaCHOTO  WCIOJB30BAaHUS  €CTECTBEHHBIX M  HMCKYCCTBEHHBIX
QJICKTPUYCCKUX W MArdUTHBIX HOHCﬁ, SJICKTPOMArouMTHBIX M 3BYKOBBIX BOJIH, €CTCCTBCHHBIX U
HCKYCCTBEHHBIX MOHU3HUPYIOLIUX W3JIydeHUH BO M30€KaHME MX BPEIHOTO BO3ACHUCTBUS Ha
OKPYXKAIOIIYIO CPEly ¥ OPTaHN3M YeJIOBEKa;
® pa3sBUTUC YMCHHA IIJIAHUPOBATH B HOBCCILHGBHOﬁ JKN3HU CBOU HCﬁCTBHH C TPHUMCHCHUCM
IMOJIYYCHHBIX 3HAaHUH 3aKOHOB MCXaHUKH, OSJICKTPOAWMHAMHUKH, TEPMOJUHAMHUKN U TCIIJIOBBIX
SIBIICHUH C TIeTbI0 COEPeKESHHUS 37I0POBBSI;
e (opmupoBaHuE TMpEACTaBICHUI O HEpalMOHAIBHOM MCIIOJNB30BAHUM MPUPOJHBIX PECYpPCOB U
OHCPTHH, 3arpsA3HCHUN Opr)KaI-OHIGI\/'I CpC€abl KaK CJICACTBUC HCCOBCPIICHCTBaAMAIIIMH U MCXaHU3MOB.
I[Inanupyembie pe3yJabTaThbl OCBOEHHS 00Y4YAIOLIMMMCH OCHOBHOIH 00pa30BaTe/IbHOW TNPOrpaMMbl
OCHOBHOTI'0 0011Iero 00pa30BaHUA:

BbInyCKHUK HAy4YUTCH:

e colOmonaTe mpaBuiia 0€30MacCHOCTH M OXpaHbl TpyAa MpH paboTe ¢ ydeOHbIM U J1a0OpPaTOPHBIM
000pyI0BaHUEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (DPU3MUECKHX TEPMHUHOB: (PHU3MUYECKOE Teso, (PU3MUecKoe SBICHHE,
CbI/I?J/I‘—IeCKaSI BCJIINMYMHA, CAMHUIBI U3SMEPCHU,

® pacrmo3HaBaThb NPOOJEMBI, KOTOpblE MOXHO PEIIUTh MPH TOMOIIM (PUIUYECKHX METOJIOB;
aHAJIM3UPOBATh OTJAEIbHBIE OTallbl MPOBEIEHHUS HCCIENOBAaHUN U HHTEPIPETHPOBATh PE3YIbTAThI
HaOJIIOJICHUI M ONBITOB;

® CTaBUTHh OIBITHl MO HCCIEAOBAHUIO (U3NYECKUX SIBICHUW MU (PU3HUECKUX CBOMCTB Ten 0e3
WCIIOJb30BaHUS TMPSAMBIX HM3MEPEHUW; Tpu ITOM  (GOpMyIdpoBaTh MpobiemMy/3amady y4eOHOTO
AKCIEPUMEHTa; CcoOUpaThb YCTAaHOBKY W3 MPEAJIOKEHHOro OOOpyIOBaHUS; MPOBOAUTH OMNBIT U
(bopMynupOBaTh BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHnn ncciaenoBaHus GU3NIECKUX SBICHUI U3MEpUTETbHbIE TPUOOPHI
MCIOJIB3YIOTCS JIMIIb KaK TaTYUKH U3MEPEHUs (PU3NYECKUX BETUYMH. 3aliCH MOKa3aHUN MPSIMbIX
M3MEpEeHull B 3TOM cllyyae He TpeOyeTcs.

® [IOHMMATh POJIb FIKCIIEPUMEHTA B MOJyYEHUH HAYYHOU HH(GOpMaIuy;

® [POBOJUTH NPAMbIC U3MEPEHUs (PU3MUECKUX BEIMYMH: BPEMs, PaCCTOSTHHE, Macca Telia, 00beM, CUa,
TeMIieparypa, atMmoc(hepHoe JaBieHHe, BIaKHOCTh BO3/1yXa, HANPsSHKEHHE, Crila TOKa, paAualluOHHBINA (HOH
(c ucmonb30BaHUEM JJO3UMETPA); IIPU 3TOM BBIOMPATh ONTHUMAIBHBIN CIIOCOO U3MEPEHHUS U HCIIOIb30BaTh
MIPOCTEHIIINE METO/IbI OLEHKU MOTPEITHOCTEeH U3MEPEHHIA.

[Tpumeuanue. JlroOas ydyebHas mporpaMma J0JKHA 00eCIieYrBaTh OBIAJACHUE MPSIMBIMU U3MEPEHHUSIMU

BCEX MEPEUUCICHHBIX (PU3NUECKUX BEIHUMH.

® [I[POBOJIUTH UCCIIEI0OBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYHH C UCIIOJIb30BAHUEM TPSIMbBIX
M3MEpEHU: pU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATh PE3YAbTAThl MOJIYYEHHOM 3aBUCUMOCTH
(bu3MUYeCKUX BETUYHH B BUIE TaOMUI] U TpadUKOB, AeNaTh BBIBOJBI [0 pe3ylbTaTaM HCCIEIOBaHMUS

® [IPOBOJINTH KOCBEHHBIE U3MEPEHHUs (PM3MUECKUX BETMYHH: NP BBHIMOJTHEHUN U3MEPEHUI coOUpaTh
AKCIEPUMEHTATIbHYIO0 YCTAHOBKY, CIIEAYs MPeII0KeHHON MHCTPYKIIUHU, BEIUMCIISITH 3HAUCHNE BEITMYUHBI U
aHAIIM3UPOBATH MOJTYYCHHBIE PE3YIbTAThI C YUETOM 33JaHHON TOYHOCTH U3MEPEHU;

® AHAIM3UPOBATH CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABaTh B HUX MPOSIBICHUE
M3YYEHHBIX (DM3MUECKUX SIBJICHHUM UM 3aKOHOMEPHOCTEH M MPUMEHSITh UMEIOIINECS 3HAHUS TS UX
OOBSICHEHHS;

® IOHUMATh MPUHIIKIIBI ASWCTBUS MalIWH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB, YCIOBHS UX
0€301MacHOTO UCIOIh30BaHUS B IOBCEIHEBHOW KHI3HMU;

® 1ICITI0JIb30BATh MIPH BHITIONHEHUH YU€OHBIX 3a7a4 HAyYHO-TIOMYJISPHYIO JTUTEPATypy O PU3NIECKUX
SIBIICHUSX, CIIPAaBOYHBIC MaTepHaIIbl, pecypchl IHTepHET.

BhINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCTE008AHUL, POTIb (DUBUKYU 8 pAcCUUpeHUY NPe0CmagieHull 00
OKpydfcaloujem mupe u ee 6K1ao0 8 yayuuleHue Kauecmea HeusHu,



® LICNONB308AMb NPUEMBL NOCMPOEHUS PU3UUeCKUX Mooenel, NOUCKA U POPMYTUPOSKU
00KA3amenbCme 8bl08UHYMBIX 2UNOMe3 U MeopemuiecKux 6160008 Ha OCHOBE IMNUPULECKU
VCMAHOBNEHHBIX PaKmos;

® CPABHUBAMb MOYHOCTb UBMEPEHUSL PUULECKUX BeIUYUH NO 8ENUYUHE UX OMHOCUMENbHOU
nocpeuHoCmu npu NPOEeOeHUY NPAMBIX USMEPEHU,

® CaMoCmosmenbHO NPOBOOUNMb KOCEEHHbIE USMEPEHUs U UCCIe008AHUS PUZUYECKUX BETUYUH C
UCNONb308AHUEM PAZTIUYHBIX CHOCO0O08 UBMeEPEeHUs PUULECKUX BEUYUH, 8bIOUPAMb CPEOCMBA USMEPEHUL C
yuemom HeobdX00uMol MOYHOCMU U3MepeHull, 000CHOBbLEANMb 8b1O0P CNOCOOA UMEPEHUsl, A0eKBAMHO20
nOCMasgienHoll 3adaye, npo8ooUMb OYEHKY O0CHOBEPHOCIU NOLYYEHHBIX Pe3YIbmamos;

® BOCHPUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOEPHCAHUSA 8 HAYYHO-NONYIAPHOU Jumepamype u
cpeocmeax Maccosou UHGopmayul, KpUMuiecky OYeHU8ams NOJLYYeHHYI0 UHGOPMAYUIo, AHATUSUDYS ee
cooepxcanue u 0annvie 06 UCMOYHUKe UHGOpMayuu,

® c030a8amb cOOCMEEHHbIE NUCLMEHHbIE U YCIHbLE COOOUeHUs O DUUYECKUX ABTEeHUSAX HA OCHOBE
HEeCKONbKUX UCMOYHUKO8 UHPOpMayUU, CONpo8o€cOams 8blCmynieHue npeseHmayuetl, y4umoleas
ocobenHoCcmu ayoumopuu c6epCmHUKO8.

Mexannuyeckue siBJeHUs

BbInycKkHUK HAY4YHTCSH:

® PaCI03HABATh MEXaHUYECKUE SIBJICHUS U OOBACHITh HA OCHOBE MMEIOIIHNXCS 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SIBJICHUN: paBHOMEPHOE U HEPAaBHOMEPHOE JBIKECHUE,
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIUHEINHOE TBIKEHHIE, OTHOCUTEIBHOCTh MEXaHUIECKOTO
JBIKEHUSI, CBOOOTHOE TIaZICHUE TeJI, pABHOMEPHOE JBMKEHUE TI0 OKPYKHOCTH, UHEPITHSI, B3aUMO/ICHCTBIE
TeJ, PEaKTUBHOE JABMKEHUE, TIepeava IaBJICHUs TBEPILIMU TEIaMH, KUIKOCTIMH U Ta3aMu, aTMOc(hepHOe
JaBJICHUE, TUTABaHUE TEJI, PABHOBECHE TBEPBIX TEJI, UMEIOIIHNX 3aKPETUICHHYIO OCh BpaIlleHUs,
KoJiebaTebHOE ABM)KEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

® OIIMCHIBATh U3YYEHHBIE CBOMCTBA TEJl 1 MEXaHUUECKUE SBJICHUS, UCTIONb3Ys (PM3UUECKUE BETHUUNHBI:
MyThb, IEpEMEIEHUE, CKOPOCTh, YCKOPEHUE, IEpHUo1 00pallleHns, Macca Teja, III0THOCTh BEIeCTBa, cuila
(cuna TsDKeCTH, CHila YIPYTOCTH, CHIIa TPEHUS ), TaBJICHHE, UMITYJIbC Tella, KHHETUYEeCKasi SHEPIHsl,
MOTEHIIMATIbHAS SHEPrUs, MexaHndeckas pabota, Mmexanuueckas mourHoctb, KI1/] npu coBepiienun paboTsl
C UCIOJIb30BaHUEM MIPOCTOTO MEXaHU3Ma, CHJIa TPEHUS, aMIUIUTY/1a, IEPUOJI U 4acTOoTa KojeOaHuH, ITMHA
BOJIHBI M CKOPOCTb €€ PacIpOCTPaHEHUs; IPU ONTMCAHUN MPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICTT
UCIIOJIb3YEMbIX BEIMYUH, X 0003HAUYEHHUS U €AUHUIBI U3MEPEHUsl, HAXOIUThH (JOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMHU BeTMYMHAMU, BRIYUCIISITh 3HaUeHUE (PU3NUECKOM BETUUHHBI;

® AHAIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHUE SBJICHUS U MPOIIECCHI, UCIONIB3YS (U3NUYECKUE 3aKOHBI:
3aKOH COXPaHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUIT CYHEPIIO3ULINU CUIT (HAX0XKIEHUE
paBHoelcTBYytomIel cuibl), I, I1 u 111 3akonbr HetoTOHA, 3aKOH COXpaHEeHMsI UIMITYJIbCa, 3aKOH [ 'yka, 3aKOH
[Tackans, 3akoH ApxuMe/a; Ipu STOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MaTeMaTHUECKOe
BBIPAKEHUE;

® pa3IMuaTh OCHOBHBIC MTPU3HAKU U3YUYEHHBIX (U3NYECKUX MOJIeNIe: MaTepuaibHas TOUKa,
WHEpLHATbHAS CUCTEMA OTCUETA,

e pelaTh 3aa4u, UCIOIb3Ys PU3NUECKHE 3aKOHBI (3aKOH COXPAaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IpuHLMI cynepriosuuuu cui, I, 11 u 111 3akonsr HeroTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumesna) u GopmyIbl, CBS3bIBatOIINe PU3NUYECKUE BETUYUHBI (ITyTh,
CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIeCTBA, CUJIA, IABJICHHUE, UMITYJIbC TeJla, KHHETHYECKas
SHEprus, MOTEHINAIbHAS YHEPT s, MeXaHuuecKasi paboTa, MexaHnueckas MoImHocTh, KI1J] mpocToro
MEeXaHU3Ma, CUJIa TPEHUS CKOJbKEeHHs, KOA(h(GUIIMEHT TPEHUs, aMILTUTY/a, IEPUOJ] U YaCTOTa KOJIeOaH i,
JUTMHA BOJIHBI 1 CKOPOCTB €€ paclpOCTPaHEHHs1): Ha OCHOBE aHaIM3a YCIIOBHUS 3a/1a4M 3aHChIBATh KPaTKOe
yCIIOBUE, BBIACIATH (PU3MUECKUEe BETMUMHBI, 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JUTSI €€ PellIeHus,
MIPOBOJIUTH PACUEThI U OIICHUBATh PEAbHOCTh MOJyYEHHOTO 3HAYCHUS (PU3HUECKO BEITMUUHBI.

BbInyCKHUK NMOJYYUT BO3MOKHOCTb HAYUYHThCS:

® L/CNONL308AMb 3HAHUS O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU O 0becneye s
bezonacnocmu npu obpaweHuu ¢ npUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu, OJisk COXPAHEHUsl 300P08bs U
COONI00eHUsL HOPM IKOJI02UYECKO20 N0BEOeHUsl 8 OKpYIcaloujell cpede; Npusooums npumepvl
NPAKMU4ecKo20 UCHONb308AHUS PUIULECKUX 3HAHULL O MEXAHUYECKUX AGNEHUAX U QUIULECKUX 3aKOHAX,
npUMepbl UCNONb308AHUS 80300HOBNAEMBIX UCIOYHUKOB IHEPSUL; IKOLOSUHECKUX NOCIe0CmEUll
UCCe008aHUSL KOCMUYECKO20 NPOCMPAHCNS;



® PA3IUYAMY SPAHUYb] NPUMEHUMOCU QUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00WUll Xapakmep
@yHOaMeHMANbHBIX 3aKOHOG (3AKOH COXPAHEHUSI MEXAHUYECKOU dHEP2Ul, 3AKOH COXPAHEHUs UMNYIbCa,
3aKOH 8CEMUPHO20 MASOMEHUS) U O2PAHUYEHHOCMb UCNONb308AHUS YACMHbIX 3aKOH08 (3aKkoH I yKa,
Apxumeoa u op.);

® HAXO0OUMb A0EKEAMHYI0 NPEONONCEHHOU 3a0aie Pu3ULecKyIo MOOelb, paspeulams npodaemy KaK Ha
OCHOBe UMEeIOWUXCS 3HAHUL N0 MeXAHUKe C UCNONb308AHUEM MAMEMAMU4ecko20 annapama, maxk u npu
HOMOWU MeMOO08 OYEHKU.

TenJioBble ABIEHUS
BbInycKHMK Hay4YUTCS:

® PacIo3HaBaTh TEIJIOBHIE SBJICHUS U OOBACHATH Ha 6a3e UMEIOIINXCSl 3HAHUI OCHOBHBIE CBOMCTBA
WIH yCIIOBUS IPOTEKAHUS dTUX siBNIeHUA: 1uddy3usi, u3MeHeHue oobema Tesl Ipyu HarpeBaHuu
(oxnaxkaeHun ), OOJIBIIAsE CKUMAEMOCTH Ta30B, MaJlasi CKUMAEMOCTD KUIKOCTEH M TBEPBIX TEJ; TETUIOBOE
paBHOBeCHE, CTIApEHHE, KOHICHCAITUS, IIJIaBJICHUE, KPUCTAILTN3AIHs, KUIICHHE, BIAKHOCTh BO3/yXa,
pa3MYHbBIE CIIOCOOBI TeIUIoNepe1adn (TeTIIONPOBOHOCTh, KOHBEKIIUS, U3ITyYEHHUE), arperaTHbIE COCTOSHHS
BEIIECTBA, MMOTJIOMICHNE SHEPTHH MTPH UCTIAPSHHUH JKUKOCTHU | BBIJICIICHUE €€ TIPU KOHJICHCAITUH T1apa,
3aBHCUMOCTB TEMIIEPATYPhI KUTICHUS OT JaBIICHHS;

® OTIMCHIBATH U3yYCHHBIC CBOMCTBA TEJl M TETUIOBBIE SBIICHHS, UCTIONB3YS (PH3MUECKUE BETUINHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUs, TEMIIEPATypa, yaelbHas TeIUIOEMKOCTh BEIIECTBA, yAeTbHAs
TEIUTOTA TUTABIICHHS, YACTbHAs TEIUIOTa Mapoo0pa30BaHusl, yaeIbHas TeIUIOTa CTOPAHUs TOTUINBA,
KOX(QQHUIIMEHT MMOJIE3HOTO JCHCTBHUS TEIUIOBOTO BUTATEIIS; TIPH ONMMMCAHUH TPABHUIIEHO TPAKTOBATh
(U3NIECKU CMBICI UCTIONIb3YeMbIX BEIMYMH, UX 0003HAUCHHSI U €TMHUIIBI H3MEPEHHUSI, HAXOUTH (GOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO GU3NYECKYIO BEIMYUHY C APYTHMH BEJTHUYNHAMH, BBIYHCIISTH 3HAYCHNE (PHU3UIECKOM
BEJIMYUHBI;

® AaHAJTM3UPOBATH CBOICTBA Tell, TETUIOBBIC SIBJICHUS U MTPOIIECCHI, UCTIONB3YSI OCHOBHBIE MTOJIOKCHHS
aTOMHO-MOJICKYJIIPHOTO YYEHHUS O CTPOCHHH BEUIECTBA U 3aKOH COXPAaHEHUS SHEPIHH;

® pa3IMyaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3NUECKUX MOJIETeH CTPOCHNUS Ira30B, JKUAKOCTEH U
TBEPIbIX TE;

® [IPUBOJUTH MIPHMEPHI MTPAKTUYECKOTO UCIIOIb30BaHUS (PU3UYECKUX 3HAHUH O TEIUIOBBIX SIBJIICHUSAX;

® pemaTh 3aa49M, UCIOIb3Ys 3aKOH COXPAHEHHS YHEPTHH B TEIUIOBBIX IpoIeccax u GopMyIIsl,
CBSI3BIBAIOIINE (PU3NYECKUE BETMUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATYypPa, YACIbHAS TEINIOEMKOCTh
BEILIECTBA, Y/IeJIbHAsI TEIIOTA IUIABJICHUS, yeIbHAas TEIUIOTa NapooOpa3oBaHus, yeabHas TeII0Ta
CTOpaHUs TOIUIMBA, KOA(P(UIUECHT IOJIE3HOTO JICHCTBUS TEIUIOBOTO ABUIATENs): HA OCHOBE aHAIN3a YCIOBHS
3a71a4M 3aIKChIBATH KPATKOE YCIOBHE, BBIICIATH (DU3MUECKHE BEIIMYNHBI, 3aKOHBI U (POPMYIIHI,
HEOOXOIMMBIE JUIS €€ PEeLIeHNs, TPOBOANUTH PAacyeThl U OIICHUBATH PEAIbHOCTH HOIYYEHHOTO 3HAUYCHHUS
(bu3MYECKOIl BETHYHHBI.

BbInycKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

® LCNONIL308AMb 3HAHUSL O TENTOBbIX AGNEHUAX 8 NOBCEOHEBHOU HCUSHU OJis 0becneyeHus
bezonacrHocmu npu 06pawenul ¢ npuboOpPamu U MexHUYeCKUMU YCMPOUCMEamu, 015l COXPAHeHUs: 300P08bsL U
COONIOOEHUSL HOPM IKOJLO2UYECKO20 NOBEOEHUsL 8 OKPYJIcarowell cpede; Npusooums NpUMepbl IKOA0UYECKUX
nocreocmauii pabomol 0guzamerneli BHYmMpeHHe20 C2oPanus, Meniosblx U UOPOIIeKMPOCMAHYUI,

® DA3IUUAND SPAHUYBL NPUMEHUMOCU UULECKUX 3AKOHO8, NOHUMAMb 8Ce00WUll Xapakmep
@PyHOAMEHMATbHBIX PUBUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs. IHePSUL 8 MENI08bIX NPOYeccax) u
02PAHUYEHHOCHb UCHONIb308AHUSL YACTNHBIX 3AKOHO8,

® HAX0OUMb A0EKBAMHYI0 NPEONONHCEHHOU 3a0aUie U3ULECKYI0 MOOelb, paspeuams npooiemy KaK Ha
OCHOBe UMEeIOWUXCSL 3HAHULL O MENI08bIX AGNEHUSX C UCTIONb308AHUEM MANEMAMULEeCKo20 annapama, max u
npU NOMOWU MEMOO08 OYEHKU.

JJIeKTpUYecKHe H MATHUTHBIE SIBJICHHSA

BbInycKHMK HAYYHTCS:

® PaCMo3HaBATh HIIEKTPOMArHUTHBIE SBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHSI IPOTEKAHUS ITHX SIBICHUI: JIEKTpHU3aIHsl Tel, B3aUMOJICHCTBUE 3aps/IOB,
AIIEKTPUYECKHI TOK U €ro JeHcTBUs (TeIIoBOe, XMMUYECKOe, MArHUTHOE), B3aMMOAEHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAsE UHAYKIHS, IeHCTBUE MAarHUTHOTO TMOJISl Ha TIPOBOJHHUK C TOKOM M Ha JIBUKYILLYIOCS
3apsDKEHHYIO YaCTHILY, IeHCTBHE AIIEKTPUYECKOTO TOJIS Ha 3apsKEHHYIO YacTUILY, IIEKTPOMarHuTHbIE
BOJIHBI, IPSAMOJIMHEHHOE paclpoOCTpaHEHHE CBETA, OTPaKEHHUE U MPEJIOMIICHUE CBETa, AUCHIEPCHUS CBETA.



® COCTABJIATh CXCMBbI JJICKTPUYICCKUX L[eHefI C IMOCJICAOBATCIIbHBIM U MMapalJICJIbHBIM COCIMHCHHUEM
3JIEMEHTOB, pa3jinyasi YCJIOBHbBIC 0003HAUYCHHUS 3JICMEHTOB JICKTPHUCCKHUX IIeTeil (MCTOYHHUK TOKa, KITHY,
pE3HCTOp, peocTar, JIAMIIOYKa, aMIIEPMET], BOJIBTMETD).

® LICTI0JIb30BATh ONTHUECKUE CXEMBbI ISl TOCTPOCHHS N300paKEHUI B IUIOCKOM 3€pKalie 1
coOuparorei JuH3e.

® OITMCbIBATb U3YYCHHBIC CBOMCTBA TEJI U OJICKTPOMAIrHUTHBIC ABJICHUA, UCIIOJIb3Ys (1)I/I3I/I‘~ICCKI/IG
BEJIMUUHBI: 3JICKTPUUCCKUH 3apsi/l, CHJIa TOKA, JJICKTPHUYCCKOE HAMPSHKEHUE, JIICKTPUUCCKOE COMTPOTHBIICHHE,
yIENIbHOE COIPOTHBIICHHE BEIIECTBA, PA00TA AIICKTPUUECKOTO T0JIsl, MOIITHOCTh TOKa, (POKYCHOE PacCTOsSHHE
H OIITUYCCKaA CUJia JIMH3bI, CKOPOCTH 3JICKTPOMAIrHMTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBCTA, IIPH
OINMMCaHUHU BCPHO TPAKTOBATH (1)I/I3PIIICCKI/II>JI CMBICJI UCITOJIB3YEMBIX BCIIMUWH, UX 0003HaYeHUs U CANHUIIbI
HU3MEPCHHA, HAXOAUTDh (1)OpMy.HI>I, CBA3bIBAIOIIUEC JaAHHYIO (1)I/I3I/I'-ICCKYIO BCJIIMYHHY C APYTHUMH BCIIMUYUMHAMMU.

® AHAJTM3UPOBATH CBOMCTBA TEJI, JJIEKTPOMArHUTHBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (PU3HUECKUE
3aKOHBI: 3aKOH COXpPaHEHUS AIEKTPUUECKOro 3apsaaa, 3akoH OMa Ui yyacTka 1enu, 3akoH [Lxoyns-Jlenna,
3aKOH MPSIMOJIMHEWHOTO PacCIpOCTPaHEHHUs CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; MPHU
3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BbIPAYKEHUE.

® [IPUBOJIUThH PUMEPBHI PAKTUUECKOTO MCIOIb30BaHUS PU3NUECKUX 3HAHUHN O AIEKTPOMarHuTHBIX
SIBJICHUSAX

e pelaTh 3aJa4u, UCHOJIb3ys pu3ndeckue 3aKoHblI (3akoH OMa Juist yyacTka 1enu, 3akoH Jxoyns-
Jlenia, 3aKoH MPSMOJIMHEIHOTO PacpOCTPaHEHHsI CBETA, 3aKOH OTPaXKEHHsI CBETA, 3aKOH MPETIOMIICHHS
cBeTa) U (OPMYIIBI, CBSI3bIBAIOIINE (PHU3NUECKUE BETMYUHBI (CHUJIa TOKA, JIEKTPUUECKOE HAIIPSHKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YACIBbHOE COITPOTUBIICHHE BEIIECTBA, pab0oTa 3JIEKTPUUECKOT0 TOJI,
MOIIIHOCTh TOKa, (POKYCHOE PAaCCTOSIHUE U ONTUYECKasi CHJIa JTUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa, (GOPMYJIbI pacuera 3JIEKTPUUECKOr0 COMPOTHUBIICHUS IPUIIOCIIEI0BATEILHOM
Y NapaJuIeIbHOM CO€IMHEHUH MPOBOJIHMUKOB): HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBIIEISTH (PU3NUECKHE BEIMYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IJIs €€ PEeLICHHUS,
MIPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3HUECKON BEIUYUHBI.

BbInyCKHHUK MOJTYy4YUT BO3MOKHOCTH HAYUYHMThCS:

® LICNONB308AMb 3HAHUSL 00 IIEKMPOMACHUMHBIX AB/IEHUSX 8 NOBCEOHEBHOU JICUSHU O 0OecnedeHUs
bezonacnocmu npu obpaweHuu ¢ npUOOPAMU U MEXHUYECKUMU YCMPOUCMEaMU, OJisk COXPAHEHUsL 300P06bsl U
COOI00EHUSL HOPM IKOTIO2UHECKO20 NOBEOCHUS 8 OKPYICaouell cpeoe;, npusooums npumepvl GIusHUsL
NEKMPOMACHUMHBIX ULYYEHUT HA HCUBLLE OPSAHUIMBL,

® PazIUYaAmMs 2panUybl NPUMEHUMOCU DUIUYECKUX 3AKOH08, NOHUMAMb 8Ce0OWUll Xapakmep
@yHOAMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl JIeKMPU1ecKo20 3apsa0a) U 02paHudeHHOCMb
UCNONIBb308AHUS YACMHBIX 3aKOHO8 (3akoH Oma 0ns yuacmia yenu, 3akoH ocoyna-Jlenya u op.),

® LICNOIL308AMb NPUEMbl HOCMPOEHUsL PUUYECKUX MOOelel, NOUCKA U YOpMYTUPOBKU
00Ka3amenbCme 8blOBUHYMBIX 2UNOME3 U MEeoPemMUUecKUx 86160008 HA OCHO8E IMNUPUYECKU
VCMAHOBIeHHbIX (PaKkmos;

o HAaxooums a0eKk8amuyro npeodioAHCeHHOU 3a0ade u3uLecKyio Mooelb, paspeuams npooiemy
KAK HA OCHOBE UMEIOWUXCS 3HAHULL 00 2NeKMPOMASHUMHBIX ABTIEHUSX C UCNOb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOWU Memooo8 OYeHKU.

KBanrToBble siBJIeHUSA
BrInycKkHUK HAY4YHTCH:

J pacro3HaBaTh KBaHTOBBIE SIBIEHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCIIOBHSI TPOTEKAHUS ITHUX SIBJIICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs! PaJJMOAKTUBHOCTb, O, [3-
U Y-U3JIy4€HHUs, BOSHUKHOBEHHE JINHENYATOTO CIEKTPa U3Iy4EHHUS aTOMa;

J OIMCHIBATH U3yUECHHbIE KBAHTOBBIE SIBICHUS, UCTIONB3YS (PU3NUECKUE BETUUUHBI: MAaCCOBOE
YHCII0, 3aPSI0BOE YUCIIO, IEPUO/I TToJTypacaja, SHeprus (JOTOHOB; IPU ONMMCAHUU IPABUIBHO TPAKTOBAThH
(bU3n4eCKUil CMBICI UCTIONIb3YeMbIX BEIMYMH, UX 0003HAUCHHS U €IMHUIIBI U3MEPEHHUST; HAXOIUTh



(hOpMyITBI, CBSI3BIBAIOIINE TAaHHYIO (PU3HUECKYIO BETUYHUHY C IPYTMMH BEIMYMHAMH, BEIYMCIISTH 3HAUCHUE
(U3HYECKON BEIIMYUHBL;

o aQHAIM3UPOBATH KBAHTOBBIC SBJICHHUS, UCIIOJIB3YS (PU3MUECKUE 3aKOHBI U MTOCTYJIATHI: 3aKOH
COXpPaHEHUs YHEPTUH, 3aKOH COXPAHCHHUS FIEKTPUUIECKOTO 3apsijia, 3aKOH COXPaHEHUSI MaCCOBOTO YHUCIIA,
3aKOHOMEPHOCTH M3JIy4CHUs U TIOTJIONICHHUS CBETa aTOMOM, IPU 3TOM Pa3lindarh CIOBECHYIO
(hOpPMYIMPOBKY 3aKOHA M €r0 MAaTeMATUYECKOE BBIPAKEHUE;

J pa3nuYaTh OCHOBHBIC MPU3HAKH TIAHETAPHOW MOJICIIA aTOMa, HyKIIOHHOW MOJIETTH aTOMHOTO
sapa;

o MIPUBOJIUTH TIPUMEPHI TIPOSIBIICHUS B TIPUPO/IE M MMPAKTHIESCKOTO UCIIOJIE30BAHUS
PaIMOAKTUBHOCTH, SICPHBIX U TEPMOSICPHBIX PEAKIIHA, CIEKTPAILHOTO aHATN3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

J UCNONb308aMb NOJYYUEHHbIE 3SHAHUSA 8 NOBCEOHEBHOU JHCUZHU NPU 0OpaujeHul ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEAMU (CUEMYUUK UOHUSUPYIOWUX YACMUY, 003UMEmp), 0I5l COXPAHEHUsL 300P06bsl U
COOI00EHUsL HOPM IKOJIO2UHECKO20 NOBEOEHUS 8 OKpYICalouell cpeoe;

J COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX A0ep ¢ depeKmom maccol,

o npU8OOUMb NPUMEPHL BIUAHUSA PAOUOAKMUBHBIX USTIYUEHULL HA HCUBLLE OPSAHUSMBL,
NOHUMAMb NPUHYUN OeliCBUsL 003UMEMPA U PA3IUYAMb YCI08USL €20 UCNOIb308AHUS,

® IOHUMAMb IKOT02UHECKUe NPOOIeMbl, BO03HUKAIOWUE NPU UCTIOIb308AHUU ATNOMHBIX
INEKMPOCMAHYUU, U NYMU PeUeHUs IMUX npooiem, nepcnekmusbl UCNOIb308AHUS YIPABIAEMO20
MEPMOSIOePHO20 CUHME3A.
JIeMeHTbI ACTPOHOMMHU
BbINMyCKHUK HAYYHUTCS:
e yKa3bIBaTh Ha3BaHMsI TuTaHeT COJTHEYHOH CHCTEMBI; pa3inyaTh OCHOBHBIE IIPU3HAKU CYTOYHOTO
BpaleHus 3Be3H0ro HeOa, ApmkeHus JIynbl, COJHIIA U IJIAaHET OTHOCUTEILHO 3BE3]I;
® IOHUMATh PA3TAYHSI MEXKTy TeITHOLEHTPHUIECKON U TeOIIEHTPUYECKON CHCTEMaMH MUPA;
BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:
®  yKazvleamv obwe CEOUCMBA U OMIUYUSL NIAHEM 3eMHOU 2PYNNbL U NIAHEM-2USAHMO08, MALbIX Mmejl
Conneunoti cucmemvi u OOILWUX NAAHEM,; NOBL308AMbCI KAPMOU 36€30H020 Heba npu HabII0OEeHUSAX
36€30H020 Heba;
®  pazIuNamb OCHOBHbIE XAPAKMEPUCTIUKU 36€30 (pasmep, yeem, memnepamypa) COOmMmHOCUMb yeem
38€30bl C ee meMnepamypol;

L4 pasaudanms cunonesvl o npoucxo:)fcdeﬂuu Conneunoil cucmembi.

Conep:kanue Kypca
dusnueckoe 0OpazoBaHre B OCHOBHOH IIIKOJIE JIOJDKHO 00ecnedunTh (GOpMUpPOBAHUE Y 00YJaIOLIUXCS
MIPEACTABICHUM O HAydHOM KApTUHE MHUpa — BaXXHOIO pecypca HaydyHO-TEXHMUYECKOIO IIporpecca,



O3HAKOMJICHHE 00YJaOUINXCs C PU3NUIECKUMHU M aCTPOHOMHYECKUMH SBIICHUSIMH, OCHOBHBIMH ITPUHITUIIAMHU
paboThl MEXaHU3MOB, BEICOKOTEXHOJIOTUYHBIX YCTPOMCTB M MPUOOPOB, pa3BUTHE KOMIIETECHIMN B PEIICHUH
MHXEHEPHO-TEXHUUYECKUX U Hay4YHO-UCCIIEA0BATEIbCKUX 3a/1au.

OcBoenne yuebHoro mpeaMera «®Dusuka» HampaBlIeHO Ha pPa3BUTHE Yy OOYyYarOUIUXCS
IIPEJICTAaBICHU O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHUS M [BIKEHHS MaTe€pUM, HAa OCBOECHUE
oOyJaromuMucs OOIIUX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOAHBIX SBJICHUH, CO3JaHHME YCIOBUN JUIs
(bOopMUPOBAHHS MHTEIUIEKTYAILHBIX, TBOPYECKHUX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX, HH()OPMAIIMOHHBIX
koMmrieTeHIMil. OOydaromuecs: OBIAACIOT HAyYHBIMH METOJAMM PEIICHUS Pa3IUYHBIX TEOPETUUYECKUX U
MPAaKTUYECKUX 3a/1a4, YMEHUSAMHU (POPMYIUPOBATH TUIIOTE3bl, KOHCTPYHPOBATh, IPOBOIUTH SKCIEPUMEHTHI,
OLICHMBATh M AaHAJIM3HUPOBATh IOJIYYEHHBIE PE3YyJbTaThl, COMOCTABIATh MUX C OOBEKTHBHBIMU pEATUAMU
AKU3HU.

VYuebnblii npeamer «®Pusnka» crnocoOCTBYeT (GOPMHUPOBAHUIO Y OOYJarOMUXCs YMEHHUH 0€3011acHO
UCIO0JIb30BaTh JIabopaTopHOEe 00O0pYyJAOBaHHME, TMPOBOJUTh E€CTECTBEHHO-HAyUHbIE€ HCCIEIOBAHUS U
SKCHEPUMEHTHI, aHAJIM3UPOBAaTh MOJYYCHHBIE pE3YJbTaThl, NMPEACTABIATh W HAy4YHO apryMEHTHUPOBATH
MIOJIy4YE€HHBIE BHIBOBI.

N3yuenue npenmera «dusznka» B yacTu GOpMHUPOBaHUS y 00y4arOIIUXCSl HAYYHOTO MHUPOBO33PEHMUS,
OCBOEHHUS OOIIEHAYYHBIX METOJO0B (HAONIOEHUE, N3MEpPEHUE, SKCIEPUMEHT, MOJCINPOBAHUE), OCBOCHUS
MIPAKTUYECKOTO MPUMEHEHHUS] HayYHbIX 3HAHUNM (U3HMKH B JKM3HM OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SX C
npeaMmetamu.«Marematukay, «UHpopmarukay, «Xumus», «buomorusy, «l'eorpadus», «IKOIOTHMDY,
«OcHOBBI 0€30MaCHOCTH KM3HeAesATeNbHOCTHY, «McTopus», «Jlutepatypa» u ap.

PDu3uka M pU3nYecKHe MeTOAbI U3yYeHHs IPHPOIbI

®dusnka — HayKka o mpupoae. Pusznueckue Tena u sBaeHUs. Habmrogenne u onucanne QU3NIECKUX
spiieHnid. dusndeckuii skcriepuMeHT. MoenupoBanue BJI€HUI 1 00bEKTOB MTPUPOIBI.

®u3nyYecKre BEIMYMHBI U UX U3MEpeHUEe. TOYHOCTh M MOTPEIIHOCTh M3MEpPEHUd. MexyHapoHast
CHCTEMa CIUHHII.

®u3nyecKre 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka W TexHuka. HayuHwiii meTon mo3HaHus. Poub
¢bu3uKH B JOPMUPOBAHUHN €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexanuueckue siBJeHHS

Mexanuveckoe IBWKEeHHE. MaTepuaiibHasi ToUka Kak MoJieib pusnueckoro tena. OTHOCHTEIBHOCTh
MexaHuueckoro aBwkeHus. CucreMa otrcueTa.Du3HUecKHe BEIWYMHBLI, HEOOXOIHMMEIE IS OIMCAHMS
JBIDKEHUSI ¥ B3aMMOCBSI3b MEXIy HUMH (IyTh, TIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, BPEeMsl JBMKCHHS).
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. PaBHOMEpHOE NBUKEHHE MO OKPYKHOCTH.
Nuepumansubie cuctembl otcuera. [lepsriil 3akon HetoToHa u nHepuus.Macca tena. [moTHOCTH BelecTBa.
Cuna. Equnauner cunbel. Bropoii 3akon Hetotona. Tpertuii 3akon Hetorona. CBoOoanoe nmagaeHue ten. Cuia
TsokecTd. Cuiia TSOHKECTH Ha JIPYruX IUIaHEeTaX. 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOTO
nazieHus Ha 3emiie U APYrux HeOecHbIX Tenax. MckyccTBeHHbIe cryTHUKH 3emiid. Cuiia ynpyroctu. 3akoH
I'yka. Bec Tena. HeBecomocTh. CBsI3b MEXIy CHIOHW TSKECTH W Maccod Tena. JuHamomerp.
PaBnognelictByromas cuna. Cuna tpenus. TpeHue ckonbxeHus. TpeHue mnokos. TpeHue B mnpupoae M
TEXHHUKE.

Nmnynsc. 3akoH coxpaHeHHs uUMMyibca. PeakTuBHOe [BIKeHue. MexaHudeckass paboTa.
Momnoctb. OHeprus. lloTeHinuanbHass M KUHETHYecKas H»Heprus. lIpeBpamieHue oaHOro BUIA
MEXaHUYECKOM PHEPTUU B IpYroil. 3aKOH COXpaHEHUs MOJHOM MEXaHUYECKON SHEPrUu.

[IpocThie MexaHHU3MBI. YCIIOBUS PABHOBECHS TBEPAOrO Tejla, HMEIOLIEr0 3aKpeIyIeHHYI OCh
nBHKeHUA. MoMmeHT cunbl. [Jenmp msascecmu mena. Peruar. PaBHoBecHe cuil Ha pblyare. Pelyaru B TEXHUKE,
obITy U mpupoje. [loaBrkHbIe W HEMOJBMXKHBIE OJOKU. PaBeHCTBO pabOT MpU HCMONIB30BAHUH MPOCTHIX
MEeXaHHU3MOB («30JI0TO€ MPAaBUIIO MeXaHUKW»). KoaduineHnt none3Horo AeiicTBUs MEXaHU3Ma.

JlaBnenue TBepAbIX Ten. Enunuiisl namepenus gapneHus. CrocoObl H3MeHeHUs naBieHus. [{aBienue
xuakocted u ra3oB 3akoH [lackans. JlaBieHue >KUIKOCTH Ha AHO W cTeHKH cocyna. CooOrmaromniuecs
cocyabl. Bec Bozayxa. ATmocdepHoe aasinenue. zmepenue armocdeproro aasienus. OnsiT Toppuyesiu.
bapomertp-anepoun. . ManomeTpsl. ATMOcChEpHOE JaBleHHWE HA Pa3jIMYHBIX BhICOTaX. | MapaBiHueckue
MeXaHU3MBI (TIpecc, Hacoc). JlaBieHue KHUIKOCTH U ra3a Ha MOTPY)KEHHOE B HUX Tello. ApXHMeIoBa CHUJIA.
[InaBanue ten u cynoB Bo3ayxomnnaBanue.

Mexannyeckue konebanus. Ilepuox, vactora, amruntyna konebanuii. Pesonanc. MexaHudeckue
BOJIHBI B OJTHOPOJHBIX cpenax. JlyinHa BONHBL 3BYK KaKk MeXaHWYecKas BOJIHA. [ pOMKOCTb, BbICOTA TOHA U
TeMOp 3ByKa. OTpakeHue 3ByKa.



TensioBble sIBJIEHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIbl. TemoBoe IBM)KEHHE aTOMOB U MoJiekyd. Jduddy3us B
ra3ax, JKUAKOCTAX M TBEPABIX Telax. bpoynosckoe oOsudcenue. BzaumopaencTtBue (IPUTSIKEHUE U
OTTAJIKUBAHUE) MOJIEKYJI. ArperaTHble COCTOSHUSI BellecTBa. Pa3nmuuume B CTPOEHUM TBEPHBIX TEI,
YKUJIKOCTEN U Ta30B.

TemoBoe paBHOBecue. Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO XaOTHUECKOIO JABMKEHUS
yacTull. BHyTpennsisi sHeprusa. Pabora u Tersonepenadya Kak CrocoObl M3MEHEHUsI BHYTPEHHEH SHEPTrUu
tena. TemmonpoBogHocTs. KonBekuus. Uzmydenue. [Ipumepsl Teronepenaun B MPUPOJEC U TEXHHKE.
KonuuecTBo TemnoTel. YenbpHas TEIJIOEMKOCTh. DHEPTUsl TOIIUBA. Y IeibHasl TEIJIOTa CrOPaHUs TOILIMBA.
3aKOH COXpaHEHMsI W TIPEBpAIICHHUS SHEPrUM B MEXaHHYECKUMX W TEIUIOBBIX Mpolieccax. [lnaBrnenue u
OTBEp/ICBAHUE KPUCTALUIMYECKUX TeJI. YJelbHas TeIuloTa IulaBieHus. lcnmapeHue © KOHIEHcalus.
[Tornomenue >HEpruM NpH UCIIAPEHUU KUAKOCTH M BBIJCICHHE €€ NMpu KOHAeHcanuu mnapa. Kumenwue.
3aBUCUMOCTb TEMIIEPATypPhl KUIICHUS OT JAaBJICHUs. Y AeTbHas TEIUIOTa MapooO0pa3oBaHusl U KOHJCHCAIUU.
Brnaxnoctes Bo3myxa. PabGota raza mpu pacmupenuu. IIpeoOpa3oBaHus SHEpPrUM B TEIJIOBBIX MalllMHAaX
(mapoBasi TypOMHa, IBUTATENlb BHYTPEHHETO CrOpaHus, peakTuBHbIN apurateinp). KIIJ[ TennoBoil MaiuHsI.
Oxonozuueckue npod.removl UCHONL30BANHUSL NENLOBBIX MAULUH.

DJIeKTPOMATrHUTHbBIE SIBJIEHUS

Onektpuzarus ¢Gu3nUecKux Tes. B3aumoaeicTBue 3apspKeHHBIX Tel. J[Ba poja SIeKTPUYECKUX
3apsAaoB. [lenuMoCTh 3MEKTPUYECKOro 3apsja. DJIEeMEHTapHbIN SJIEKTPUUECKUN 3apsi. 3aKOH COXpaHEHUS
ANIeKTpUYecKoro 3apsna. IIpoBOJHUKH, MOJYNPOBOJHUKH W H30JISATOPHI DJIEKTPUYECTBA. DJIEKTPOCKOIL.
DneKTpUYecKoe ToJie Kak ocCoObIi Bua matepuu. Hanpsowcennocmv snexkmpuueckoco nos. JlecTBue
ANIEKTPUYECKOTO TIOJISi Ha JJEeKTpudeckue 3apsiabl. Kowoewcamop. OHepeus 31eKmpuyecko2o noJis
KOHOeHcamopa.

DJIEKTPUYECKUIT TOK. VICTOUHHMKH 3JIEKTPUYECKOTO TOKA. OJIEKTPUYECKAsl LENMb W €€ COCTaBHBIE
yacTd. HanpaBnenne u OeicTBUA 3MEKTpUUECKOro Toka. Hocurenu simekTpuyeckux 3apsioB B MeETaJlIax.
Cuna Toka. AMmepmerp. DJIEKTPUYECKOE HampspkeHue. BosbTMeTp. DIEKTpUYECKOe CONMPOTHUBIICHUE
MIPOBOJTHUKOB. ETMHULIBI COPOTUBIICHUS.

3aBUCUMOCTD CHJIbI TOKA OT HampspKeHUs. 3akoH OMa Uil ydacTka 1enu. Y IeIbHOE CONPOTUBJICHHUE.
Peocrartel. [locnenoBarensHoe coefMHEHNE MPOBOAHUKOB. [lapannenbHoe coeuHeHrne MPOBOIHUKOB.

PaGora nsnekTpuyeckoro TOJS MO MEPEMENICHUI0  AJIEKTPUYECKHX  3apsioB. MOIIHOCTD
AIIEKTPUYECKOT0 TOKA. EMMHUIBI pabOThI 2JIEKTPUYECKOTO TOKA IPUMEHsIeMble Ha mpakTuke. HarpeBanue
MIPOBOJIHUKOB JJIEKTPUYECKHMM TOKOM. 3akoH JIxoyns - JleHma. DNEeKTpUYECKHE HarpeBaTelIbHbIE U
ocBeTHUTeIbHBIE TpuOOphl. KopoTkoe 3ambikaHue.

MarnutHoe noJsie. UHIykius MaraHuTHOro noJis. MarautHoe noJie Toka. OnsIT Opcerena. MarHuTHoe
[I0JI€ MOCTOSIHHBIX MAarHuTOB. MarHuTHOe noje 3eMJId. DJIEKTPOMAarHuT. MarHuTHoe MoJie KaTyIIKHA C
TOoKOM. [IpuMeHeHune »51eKTpoMarHuToB. JleMCTBME MAarHUTHOrO II0JII HAa NPOBOJHUK C TOKOM H
JBIKYILYIOCA 3apsbkeHHYr0 yactuny. Cuna Amnepa u cuna JlopeHua. OnekrponaBurareiab. MarHUTHBIN
MOTOK. fIBIIeHHE 31€KTPOMArHuTHOM MHAYKIMA. OnbiTel Dapanes.

DOnexTpoMarHuTHele KojeOanus. KonebarenbHbld KOHTYp. Dnekrporeneparop. IlepeMeHHBI TOK.
Tpanchopmarop. Ilepenada snekTpudeckoil SHEPrUM Ha PACCTOSIHME. DIIEKTPOMATHUTHBIC BOJIHBI U UX
cBoiicTBa. lIpyHIMIOBI pagnOCBA3M U TelEeBUACHUS. BIiMSAHNE 3IEKTPOMATHUTHBIX W3Jy4YEHUN Ha YKUBbIE
OpraHU3MBbl.

CBer — anekTpomarHutHas BojiHa. CkopocTh cBera. McTOYHUKM cBeTa. 3aKOH MNPSIMOJMHEHHOTO
pacnpocTpaHeHHe CBeTa. 3aKOH OTpakeHUs cBeTa. [lnockoe 3epkano. 3akoH mpenomiieHus cBeTa. JIMH3BL
@doKycHOE pacCTOSIHUE U ONITUYEcKas cuiia JIMH3bL. M300pakeHue npeameTa B 3epkaie u nun3e. Ontuyeckue
npubopsl. a3 kak omrtuueckas cucrema. Jlucmepcus cBeta, nBer Ten. MHTepdepeHuus u nudpaxius
CBETa.

KBaHTOBBIC SIBJICHUA

Crpoenue atomoB. [lnanerapnas Mozenb atoMa. KBaHTOBBIN XapakTep MOTJIOMICHUS] U UCITYCKAHMS
cBeTa aromaMu. JInHeiyaTbie CeKTpHI.

OmnsiTel Pesepdopra.

CocraB aromHoro siapa. [IpoToH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEIHA O TPOMOPLHOHATBEHOCTH
Maccel U DHEpruu. Jlegpekm macc u 3Hepeus cea3u amomuvlx s0ep. PaanoaktuBHOCTH. Ilepuon
nonypacnana. Anbda-uznyuenue. bema-uziyuenue. I'amma-mznydenue. Snepusie peaknuu. McTodHuku
sHeprun ConHIa ¥ 3Be3A. SlaepHas »sHepreTuka. JKosocuueckue npodiemvl pabomvl AMOMHBIX
anekmpocmanyui. Jlo3umeTpust. Bauanue paouoakmuHbix U3Ny4eHull Ha HCusble OpeaHuU3Mbil.



Ctpoenue u 3Boaw0nusa Beesiennoit
['eonenTpryecKkass M TeIMOLEHTPUYECKAas CHUCTeMBbl Mupa. Pusndeckas Npupoaa HEOSCHBIX Tel

Conneunoii cuctemsl. [Ipoucxoxnaenue ConHeuHoM cucrtembl. @usnueckass npupoja CoyiHIIAa U 3BE3.
Crpoenue Beenennoit. OBostonust Beenennoil. ['unoresa bosbiioro B3pbiBa.

CoN~ LN E

IIpumepHbIe TeMblI JIA0OPATOPHBIX M NPAKTHYECKUX PadoT
IIpoBeaenne npsiMbIX H3MepeHui (pU3NUeCKUX BeJTHYNH
N3mepenue pa3zmMepoB Tel.
N3mepenue pasMepoB MasbIX TEIl.
N3mepenne maccol Tena.
N3mepenue oObema Tena.
N3mepenue cuisl.
W3mepenue BpeMeHu npolecca, neprojia Kojaedanuu.
N3mepenue Temneparypsl.
N3mepenue cuitbl TOKa U €r0 peryjanpoBaHue.
N3mepenune HanpsokeHUs.

10. M3mepeHue yrioB MaJeHus ¥ MPEeTOMIICHHS.
11. Usmepenne GOKYyCHOTO PacCTOSTHUS JIUH3BI.

Pacuer mo MOJYYCHHBIM peE3yJibTaTaM NPAMbBbIX n3Mepe}mifl 3aBUCUMOI0 0T HHMX IapaMe€ETpa

(KOCBEHHBbIE U3MEPEHMS)

RPRooo~NoRwNE

0.
1.
12.
13.
14.

N3mepenune mioTHOCTH BEMIECTBA TBEPAOTO Tea.

Omnpenenenne kodpPuUIMeHTa TPEHUST CKOTBLKCHUS.

OrnpeneneHne )KeCTKOCTH NPYKHUHBI.

OnpeneneHre BITAIKUBAIOMIEH CUIIBI, IEUCTBYIOIIECH HA OTPYKEHHOE B )KUIKOCTh TEJIO.
OnpeneneHrne MOMEHTA CHJIBL.

N3mepenue yckopeHust CBOOOIHOTO MaIeHUS Tell.

Omnpenenenre 4aCTOTHI KOJIOaHUH Tpy3a Ha PY)KUHE U HUTH.

Onpenenenre OTHOCUTENBHOM BIIaKHOCTH.

Onpenenenre KOJINYECTBA TEIIOTHI.

Onpenenenue yaeabHOW TETIOEMKOCTH.

N3mepenue paboThl U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.

N3mepenue conpoTUBICHUS.

OrnpeneneHre ONTUYECKON CUIIbI JTUH3BI.

HccnenoBanue 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHON YacTH OT MJIIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH U MACCHI TeJA.

1. VccnenoBanue 3aBUCUMOCTH CHJIbI TPEHMSI OT XapakTepa MOBEPXHOCTH, €€ HE3aBUCHMOCTHU OT

IJ1omaau.

Habaronenne siBjieHUIl ¥ MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) IO OOHapPY:KEHHIO

(hakTOpOB, BJMAIOIIMX HA NPOTEeKAHUE TAHHBIX SBJIEHUI

MaccChlI.

1. Ha6J'IIOI[eHI/IC 3aBUCUMOCTH IICPpHOAa KOJIEOaHUH I'py3a Ha HUTHU OT AJIMHBI U HE3aBUCHUMOCTU OT

HaGnronenue 3aBUCMMOCTH NepuoJia KojeOaHHii rpy3a Ha MPYXKHUHE OT MacChl M AKECTKOCTH.
Hab6nronenue 3aBucumocty A dy3un B dKUAKOCTIX MPHU Pa3IMUHBIX TEMIIEpaTypax.
HaGnroneHnue 3aBUCMMOCTH TEMIIEPATYPBl OCTHIBAIOLIEH BOBI OT BPEMEHH.

HccnenoBanue siBlIeHNs B3aUMOJEHCTBYS KaTyIIKU C TOKOM M MarHUTa.

HccnenoBanue siBIEHNS IEKTPOMarHUTHOW MHIYKLINH.

HaGnronenue siBieHus OTpakeHUs U IPEJOMIICHUS CBETA.

HaGnronenue siBieHUs TUCIEPCHH.

OOHapyxeHHue 3aBUCUMOCTH COITPOTHBIICHHS POBOIHUKA OT €T0 MapaMeTPOB U BEIIECTBA.

wCooNkWN

HcciaenoBanue 3aBHCHMOCTH OAHOM (PM3MYECKOH BEJIHMYHMHBLI OT APYrod ¢ NpeACTaBJeHUEM

pe3yJ1bTaToB B BU/e rpadguka uiu TadJauubl.

1. HccnegoBanue 3aBUCUMOCTH MacChl OT o0BeMa.
2. HccnegoBanue 3aBUCHUMOCTH IIyTHu OT BPECMCHHU IIPU PABHOYCKOPCHHOM JABUKCHUU 0e3 HavaJIbHOU

CKOPOCTH.

3. HCCJ’IGHOB&HI/IG 3aBUCUMOCTH CUJIbI TPCHHUA OT CUJIbI JaBJICHUL.



N O A

HccnenoBanue 3aBUCUMOCTH J1e(OpMAIHK TIPY>KUHBI OT CHJIBL

HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJICOAHUH rpy3a Ha HUTH OT JUIHHBL

HccnenoBanue 3aBUCUMOCTH IIepuo/a KoJieOaHU rpy3a Ha NPYKUHE OT AKECTKOCTH U MACCBhI.
HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA YEPE3 JIAMIIOUKY OT HaNpsyKEHUs.

HccnenoBanue 3aBUCUMOCTH yIyIa MIPEIOMIICHUS OT yIila MaJeHHUs.

HpOBepKa 3aJaHHbIX npeunonomeﬂnifl (l'lpﬂMbIe H3MEPCHUA (l)]/I3PI‘leCKI/IX BCJIUYHMH H
CPaBHCHHUEC 3a/TaHHbIX COOTHOILEHUI MEXKTY HHMH). HpOBepRa rumnorTes3

1.

ypaHa.

2.

HpOBepKa THUIIOTE3bI O BBIIMOJIHCHUH 3aKOHA COXPAHCHUSA UMITYJIbCA ITPU ACJICHUM dpa aTOMa

HpOBepKa THUIIOTE3bI: IMPHU NOCICAOBATCILHO BKIIOYCHHBIX JIAMIIOYKW W IIPOBOAHHKA WU

ABYX IIPOBOAHUKOB HAIIPAIKCHUA CKIIAAbIBATH HCJIb35 (MO)KHO).

3.
4.

[IpoBepka npaBuia Ci0KEHUS TOKOB Ha ABYX NapaJIEIbHO BKIIFOUEHHBIX PE3UCTOPOB.
[IpoBepka runoTessl O BBINIOJHEHUN ITPAaBUJIa MOMEHTA CHIL

3HAKOMCTBO ¢ TEXHHYECKHMH yCTpOﬁCTBaMH H UX KOHCTPYUPOBAHHUE

NGO~ wWNE

KoncTpynpoBanue HaKJIOHHOM TNIOCKOCTH ¢ 3aAaHHbIM 3HaueHueM KII/I.

CO6opKka 2IeKTpUYeCcKOi LIeNH U U3MEPEHNE CUIIbI TOKA B €€ Pa3IMYHbIX YUaCTKaX.

COopka 371eKTpOMarHuTa U UCIbITaHUE €ro JeHCTBHUS.

N3ydeHune eKTpuYecKoro ABUraTelis MOCTOSSHHOTO TOKa (Ha MOJEIH).

KoHcTpynpoBanue 31eKTpoagBUraresis.

OneHka cBOEro 3peHus U Mo100p OYKOB.

N3ydeHnue cBONCTB N300pakeHUs B TUH3AX.

3HaKOMCTBO C YCTPOMCTBOM TpaHcopMmaropa M KOHCTPYHpOBAaHHE Ha OIPEICIIEHHOE
HaIpsHKEHNE



TemaTu4yeckoe NIAHUPOBAHUE

OcHoBHOe coepkaHue 7 kaacc | 8 kaace | 9 kaace | Beero no gakry
®dusnka U GU3NIECKHe METOIBI H3YYEeHUS IPUPOIbI 4 - - 4
MexaHUYeCcKue SIBJICHUS 57 - 95 112
TenoBbie sSIBIICHUS 6 24 - 32
DNEKTpUYECKUE U MarHUTHBIE SIBJICHUS - 43 22 64
KBaHTOBBIE SIBICHUS - - 19 19
CrpoeHue u 3BOJIOIUS BeeneHHoi - - 6 6
HToroBoe nmoBTOpeHHE 3 3 3 8
Bcezo 70 70 105 245
7 KkJj1acc
Tema KosmmuecTBo yacos
®wusuka 1 HpU3NIECKre METOIBI H3YIEeHUS TIPUPOIBI 4
TennoBsle SBICHUS 6
MexaHndeckue sBJICHUS 57
[ToBTOpEHUE 3
Uroro 70
8 kuacc
Tema KonnuecTBo 4yacoB
TenoBble siBIEHUS 24
DNEeKTPUYECKUE U MATHUTHBIE SIBJICHUS 43
Hrtorosoe moBTopeHme 3
UTOTO 70

9 kJiacce

Tema KommyecTtBo yacos
MexaHn4YeCcKHe SIBICHUS 55
DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS 22
KBanToBrbIe sBIEHNS 19
Crpoenue u »Botonus Beenennoit 6
Hrtorosoe nmoBropeHmne 3

Bcero 105
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	3. Сборка электромагнита и испытание его действия.
	4. Изучение электрического двигателя постоянного тока (на модели).
	5. Конструирование электродвигателя.
	6. Оценка своего зрения и подбор очков.
	7. Изучение свойств изображения в линзах.
	8. Знакомство с устройством трансформатора и конструирование на определенное напряжение

