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|. llosicHuTeIbHAS 3aIIHCKA.
PaGouas mporpamma ocHOBHOTO 00111€T0 00pa3oBanus 1Mo ¢pusnke A 7—9 kiaccoB
COCTaBJICHbI HA OCHOBE:

— denepanbHOTO TOCYIApCTBEHHOIO 00pa30BaTENBbHOTO CTAaHJApPTa OCHOBHOTO
obmero oOpaszoBanuss (PI'OC) (yrBepxaeH Ilpukazom  MuHHCTEpCTBa
obpazoBanus 1 Hayku PD ot 6 okTsa6ps 2009 roga Ne 373);

— IIporpammbl 0oCHOBHOTO 00111€TO 00pa3oBaHus Mo Gusznuke 7 —9 KiIacchl aBTOPHI
A. B. Ilepeiikun, H. B. ®unonosuy, E. M. I'yTHuK

— VYyebHOro raHa MYHHIIMITAIBHOTO  00II€00pa30BaTeIbHOTO  YUPEIKICHUS
["apOy30BCcKOit cpeiHei 0011e00pa30BaTENbHON HIKOJIBI

— Tlonoxkenuss o paboyeill mporpamMme y4eOHBIX KypCOB, MPEIMETOB, IUCLUILUIMH
(Monymeit), ocymecTBistomux peanuzaiuo GI'OC OO0

IIpuHUMOBI 4 TOAX0ABI K GOPMHUPOBAHUIO POTPAMMBI:
[IporpamMmma otpaxkaer wuaen u mojioxeHuss KoHuenmuu TyXOBHO-HPABCTBEHHOIO
pa3BUTUSL W BOCIHHMTAHUS  JIMYHOCTH  rpaxknaanuHa  Poccum,  IIporpammsl
dbopmupoBaHUs yHUBEpPCATIbHBIX y4eOHBIX naeicTBuit (YY), coCTaBisiomUX OCHOBY
JUISL CaMOpa3BUTUS W HEMPEPHIBHOTO 00pa30BaHUs, BBHIPAOOTKM KOMMYHUKATHBHBIX
KayecTB, IEJIOCTHOCTH  OOMIEKYJIbTYPHOT'O, JIUYHOCTHOTO W  IIO3HABATEILHOTO
pazButusi  yuammxca. Crangapt Broporo mnokojeHusa (PI'OC) B cpaBHEHUH CO
CTaHJAPTOM TIEPBOTO MOKOJIEHUS MpeanoaraeT AesTEIbHOCTHBIM MOAX0A K 00yUEHHIO,
TJIe TJIaBHAs 11eJ1b: pa3BUTHE JIMYHOCTH y4daterocs. Cuctema oOpa3oBaHUsl OTKa3bIBACTCS
OT TPaJUIMOHHOTO MPEJCTABICHUS PE3yIbTaTOB OOYYECHHs B BUJAC 3HAHUM, YMEHUU U
HaBBHIKOB. DOPMYIHPOBKM CTaHIApTa YKa3bIBAIOT pealibHbIE BHUJABI JEATEIBHOCTH,
KOTOPBIMHU CIIETyeT OBJIAJIETh K KOHIY OOYy4YeHHs, T. €. ydaluecs [IOJDKHBI YMETh
YUUTBCSA, CAMOCTOSATENBHO [OOBIBaTh 3HAHMS, aHAJIU3UPOBATh, OTOMPATh HYKHYIO
uH(OPMAIINIO, YMETh KOHTAKTUPOBATh B PA3NIMYHBIX TI0 BO3PACTHOMY COCTaBY IpyMIax.
Konuenuusi padoyeili nporpaMmbl HalpaBJIeHA HAa IOHMMAaHHE BO3PAaCTAIOLIEH POJIH
€CTECTBEHHBIX HAYK U HAYYHBIX UCCJIEIOBAaHUN B COBPEMEHHOM MHUPE;
HA OBJIAJICHUE YMEHUSMU (POPMYIUPOBATH TUIIOTE3bI, KOHCTPYHUPOBATH, IPOBOJUTH
AKCIIEPUMEHTBI, OIICHUBATH MOJYYCHHBIC PE3YIbTATHI;
BOCITUTAHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIIEHUS K OKPYXKAIOIIEH cpefie;
dbopmupoBanue ymeHuit 6e30macHoro u 3¢pGHEeKTHBHOTO HCIOIb30BaHUS JTAOOPATOPHOTO
000pyOBaHMsI, TTPOBEICHUS TOYHBIX U3MEPEHUN M aJeKBATHOW OIIEHKH IOTYyYEHHBIX
pe3yabTaTOB, MPEACTaBICHUS HAy4YHO OOOCHOBAHHBIX APTyMEHTOB CBOUX JCHCTBUI,
OCHOBaHHBIX Ha MEXIPEIMETHOM aHaln3€e Y4eOHbIX 3a/1a4.

AKTyaJIbHOCTH padoueili mnporpaMmbl 00OCHOBaHA BO3PaCTalOUIEN  POJIBIO
€CTECTBEHHBIX HAYK U HAYYHBIX UCCIEAOBAaHUN B COBPEMEHHOM MHPE.

[Mpeamer «®@U3MKa» BXOAUT B €CTECTBEHHOHAYYHBIN IUKJI PEAMETOB.

esn n3yyeHus pU3UKN B OCHOBHOI LIKOJIEe CJIeylolHe:

YCBOCHHE YYAIIUMHUCS CMBICIA OCHOBHBIX MOHSATUN W 3aKOHOB (DPU3HMKH, B3aHUMOCBS3U
MEXy HUMU;

dbopMupoBaHHE CUCTEMBbl HAYYHBIX 3HAHUHN O TIpUpoJie, ee QyHAaMEHTAIBHBIX 3aKOHAX
JUTSI TIOCTPOEHUS TIPEJICTABICHUS O (PU3UIECKON KapTUHE MUPA;
CUCTEeMaTH3allis 3HaHUH O MHOTrooOpa3suu OOBEKTOB U SIBICHUM TMPHUPOIBI, O
3aKOHOMEPHOCTSIX TIPOIIECCOB M O 3aKOHaX (U3UKH JJIi OCO3HAHUS BO3MOXKHOCTHU
Pa3yMHOI'0 UCTIOJIb30BaHUs JOCTHXKEHUN HAYKU B JIaJbHEUIIIEM Pa3BUTUN IMBUIM3ALINN;

dbopmupoBaHue yOSKICHHOCTH B TO3HABAEMOCTH OKPYKAIOIIETO MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 U3yUCHHUS;



OpraHu3anus 3KOJIOTMYECKOr0 MBIIIJIEHUS. U LICHHOCTHOIO OTHOILEHHS K IPUPOE,
OCO3HaHUE HEOOXOAMMOCTH IPUMEHEHHsI JOCTMO)KEHUN (U3MKM M TEXHOJOTMHM s
palMOHAJIBLHOrO MPUPOIONOIb30BAHUS;

pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB M TBOPUYECKHX CIOCOOHOCTEH YydYaluxcs M
NpuoOpeTeHrne OmblTa MPUMEHEHHsS Hay4yHbIX METOJOB IO3HAaHMs, HaOII0ACHUs
¢u3nyeckux  SABJICHWM, MPOBEACHUS  ONBITOB, IPOCTBIX  AKCHEPUMEHTAIBHBIX
UCCIIEN0BAaHUM, IPSIMBIX U KOCBEHHBIX HU3MEPEHHUM.
3agauu Kypca pu3NKN B OCHOBHOI HIKOJI€:

3HAKOMCTBO YYalIUXCsi C METOAOM HAy4YHOrO ITO3HAHMS M METOJaMHU MCCIIEIOBAHMS
00BEKTOB U SIBJICHUI NPUPOJIBI;

HpI/IO6peTeHI/Ie ydamuxcs 3HAHUU O MCXaHUYCCKUX, TCIUIOBBIX, JJICKTPOMAIrHUTHBIX H
KBAaHTOBBIX SABJICHHUAX, (1)I/I3I/I‘IGCKI/IX BCIIMYMHAX, XapPAKTCPUIYIOIINX OTU SABJICHU,

dbopMHupoBaHUE y ydalIMXCS YMEHHMM HAOMI0NAaTh MPUPOJHBIC SBJICHHUS U BBITOJIHATH
OMBITHI, Ja0OpaTOpHbIe  PabOTBI W  AKCIEPUMEHTAJIbHBIE  HCCIEIOBAHUS  C
HCIIOJIb30BAHUEM HM3MEPHUTENBHBIX MPUOOPOB, IIUPOKO MPUMEHSEMBIX B MPAKTHYECKON
JKU3HU,

OBJIQJICHUE yYaIIUMUCS OOIIEHAYYHBIMH MOHATUAMU: IPUPOTHOE SBJICHHUE, SMIIUPUUECKU
YCTaHOBJIEHHBIH (akT, npobiema, THUIIOTE3a, TEOPETUUYECKUH BBIBOJ, PpE3yibTar
DKCIIEPUMEHTAIIBHON IPOBEPKHY;

NOHMMaHUe OOy4YaloIUMHUCS OTJIMYMA HAy4YHBIX JAHHBIX OT HEMpPOBEPEHHOU
uHpOpMaIMY, [IEHHOCTH HAayKU JJIs YIOBJIETBOPEHHS OBITOBBIX, MPOMU3BOJCTBEHHBIX U
KyJIbTYPHBIX OTPEOHOCTEN UeIoBeKa.
Cpoxn peajm3anuM HPOrpaMMBbl. TE€PUOJ OCBOEHHUS YPOBHS OCHOBHOI'O OOILIEro
oOpazoBanus (7-9 kimaccel).

OCHOBHOI1 HHCTPYMEHTAPHH /15l OLICHUBAHUSA Pe3yJIbTATOB

[Tpu nnaHupOBaHUU MIPEAYCMOTPEHBI pa3HOOOpa3Hble (OPMbI TEKYILIETO KOHTPOJIS:
TECTHI (C OJHUM NPABUIBHBIM OTBETOM, C MHOKECTBEHHBIM BHIOOPOM, Ha COOTBETCTBHE);
NPAKTUYECKUE 3a/1aHHs; MUCbMEHHBIE CaMOCTOSATEIbHbIE pPAa0OTHI; KOHTPOJIbHbBIE
MUCbMEHHBIE PaOOThI, 3aUE€THI.

OCHOBHO#I MHCTPYMEHTApPHii: YCTHBIM ONMpOC, KOHTPOJIbHAs paboTa, labopaTopHas
pabora, TecT, 3aJer.

Il. O6mas xapakrepucTuka yue0Horo npeamera «@usuka»

Kypc ¢u3uku Ha CTynmeHH OCHOBHOro oOlIero oO0pa3oBaHUs HampaBieH Ha
dbopMupoOBaHHE y IIKOJHHUKOB IMPEACTABICHUA 00 OCOOCHHOCTSX KUBOW W HEKUBOU
OpUPOJBI, YMEHUE HAONI0/aTh MPHUPOAHbIC SIBICHUS, OOBSCHATH UX IMPOUCXOXKIIEHUE,
HIMPOKO MPUMEHATH 3HAHUS 3aKOHOB MPUPOJBI AJIsi COXPAaHEHUS OKpYyKarolle cpeabl u
COOCTBEHHOTO 3/I0POBbS, I IOBCEHEBHOM KU3HU U PAKTUYECKOH 1E€ATEIBbHOCTH.

®dus3uka BOOPYXKAET IIKOJbHUKOB HAay4YHbIM METOJOM IIO3HAHHUA, I03BOJSIOLIUM
nmoJiy4aTh OOBEKTUBHBIE 3HAHMS 00 OKpyKaromiem mupe. B 7 u 8 kimaccax mpoucxoauT
3HAaKOMCTBO C (PM3WYECKUMH SIBJICHUSAMHU, METOJIOM Hay4HOTO MO3HaHUs, (HOpMUPOBaHUE
OCHOBHBIX ()M3MYECKUX TIOHATHH, NpUOOpPETeHHE YMEHHA H3MEpATh (PUINUECKHE
BEJIMYMHBI, POBOANTH JIAOOPATOPHBIN 3KCIEPUMEHT IO 3aJaHHOM cxeme. B 9 kiacce
HAUMHAETCSd M3YYEHHE OCHOBHBIX (PU3MYECKUX 3aKOHOB, JabopaTOpHbIe pPabOThHI



CTaHOBATCS Oojiee CIOXKHBIMHU, IIKOJBHUKM Yy4aTcs IJJAHUPOBATh SKCIEPUMEHT
CaMOCTOSTEIBHO.

Hesn n3ydenus: GU3MKU B OCHOBHOM IIKOJIE CIEIYIOIINE: YCBOCHUE YUAIIUMUCS CMBICIIA
OCHOBHBIX TIOHSTHH W 3aKOHOB (DM3WKH, B3aMMOCBSI3U MEXIY HUMH; (HOPMHpPOBAHUE
CUCTEMbl HAyYHBIX 3HaHUH O MpHpoje, ee QyHIaMEHTANbHbBIX 3aKOHAX JUIS MOCTPOSHUS
Ipe/ICTaBICHUS 0 (PU3NYECKON KapTHUHE MUPAa;

cucTeMaTH3alus 3HAHUH O MHOroodpasuu OOBEKTOB M SBJICHUH MPUPOABI, O
3aKOHOMEPHOCTSIX TMPOIIECCOB M O 3aKOHaX (U3UKU JJs OCO3HAHUS BO3MOXKHOCTH
Pa3yMHOT0 HCIOJIb30BaHUS

JNOCTIDKEHUH HayKd B JajdbHEHIIEeM pPa3BUTUU [HUBWIM3ANNH, (HOPMHpPOBAHUE
yOEXIEHHOCTH B IO3HABAEMOCTH OKPYKAIOLIEr0 MHpa U JIOCTOBEPHOCTH Hay4YHBIX
METOJIOB €TI0 U3Y4EHHUS;

OpraHu3alus 3KOJOTUYECKOTO MBIIUICHUS M IEHHOCTHOTO OTHOIIEHHS K TPHUPOJIE;
pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEW ydaluxcs, a TaKKe
MHTEpeca K PaCHIMPEHUI0 W YriyOleHuto (Qu3ndeckux 3HaAHUM M BbIOOpa (pu3MKU Kak
npoGUIBLHOTO TpeMeETa.

3anaumn:

3HAKOMCTBO YYalllUXCSl C METOJOM HAay4YHOTO MO3HAHMS M METOJaMHU HCCIIEOBaHUS
00BEKTOB U SIBJICHUI MPUPO/IBI;
npUOOpEeTeHNE YJallUMHUCS 3HAHUW O MEXAaHWYECKUX, TEIUIOBBIX, FJIEKTPOMATrHUTHBIX U
KBAHTOBBIX SBJICHUSX, GU3HUECKUX BEIMUNHAX, XaPAKTEPU3YIOIINX ITH SBICHHUS,
dbopMupoBaHHE Yy y4allMXCs YMEHHH HaONIOAaTh MPUPOIHBIC SBICHUS U BBINOIHSITH
OMBITHI, JAOOpaTOpHBIE  pabOTBI M DKCIEPUMEHTAIbHBIE  UCCIEIOBaHUS  C
UCTIOB30BAHUEM H3MEPHUTEIBHBIX MPHUOOPOB, MHUPOKO MPUMEHSEMBIX B MPAKTUICCKOU
KU3HU;

OBJIQJICHUE yYAIIUMHCS TaKUMHU OOIICHAYYHBIMU MOHSATUSMU, KaK MPUPOJTHOE SBIICHUE,
OMIUPUYECKH YCTAHOBIIEHHBIM (akT, mpobdiieMa, THUIOTE3a, TEOPETUUYECKUN BBIBO/,
pe3ynbTar
AKCMIEPUMEHTAIILHOM MPOBEPKHU;
MOHMMAaHHUE YYallUMUCA OTIMYMI HAYYHBIX JIAaHHBIX OT HEMPOBEPEHHOW WH(OpPMAIIUU,
IIEHHOCTH HAYKW JJI YAOBJICTBOPCHHUS OBITOBBIX, MPOWU3BOJCTBEHHBIX U KYJIbTYPHBIX
noTpeOHOCTEN YenoBeKa.
1. Onucanue mecta y4eOHOro npeamMera B yueOHOM ILIAHE:
baszucHblii yueOHbI (0O0pa3oBaTeNbHBIN) MJIaH HA U3ydYeHue Gpu3uku B 7—8 Kiaccax
OCHOBHOM IIKOJIbI OTBOJAMT 2 YAaCOB B HE/IEIIO B T€UEHHUE KaXk/10I0 rojia o0ydeHus, B 9
KJIacce 3 Jaca B HEJeJi0, Bcero 238 ypoKOB B T'OJI.
IV. JIuuHOCTHBIE, MeTANIPeIMeTHbIE U MPeMEeTHBIE Pe3yJIbTAThI
O0CBOCHHS Kypca (PM3UKH.

C BBegennem OPI'OC peanuszyercs cmeHa 0a30BOM mNapaaurMbl OoOpa3oBaHUS €O
«3HAHUEBOI» HA «CUCTEMHO-AEATEIBHOCTHYIO», T. €. aKIEHT NEPEHOCUTCS C U3YUYEHHS
OCHOB Hayk Ha obecrieueHue paszputust YY]l (panee «oOmieydyeOHBIX yMEHUI») Ha
MaTepuaje OCHOB HayK. BakHeWIIUM KOMIIOHEHTOM cojepXaHusi 00pa3oBaHus,
CTOSIIIUM B OJIHOM PSIIy C CHCTEMAaTHYSCKUMHU 3HAHHUSAMHU IO TpeIMeTaM, CTAaHOBSITCS
YHUBEpPCAJIbHbIE (METAIIPEAMETHBIE) YMEHUS (M CTOSIIME 32 HUIMH KOMIIETEHIINN).

[TockonbKy KOHIIEHTPUYECKUH NPUHLMI OOYYEHHS OCTAaeTCs aKTyalbHbIM B
OCHOBHOHM WIKOJIE, TO Pa3BUTHE JMYHOCTHBIX M METANPEIMETHBIX pEe3yJIbTaTOB HJIET
HEMPEPHIBHO HA BCEM COAEP)KATEIHHOM H JESITEIbHOCTHOM MaTepuale.

JInuHOCTHBIME pe3yJibTaTaMM 00yyeHus: (PU3MKE B OCHOBHOM IIKOJIE SBISIOTCSA:



ChopMHupOBaHHOCTh  TMO3HABAaTEIbHBIX  HMHTEPECOB  HA  OCHOBE  Pa3BUTHUSA
HWHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroImnxcs;

YOex1IeHHOCTh B BOBMOXXHOCTH TIO3HAHUS TPUPOJIBI, B HEOOXOIUMOCTH Pa3zyMHOTO
WCIIOJIb30BAHUSL JOCTMKECHHM HAYKM W TEXHOJOTUWA JJIl JAJIBHEWIIETO pPa3BUTHUA
YeJIOBEUECKOT0 00IeCTBa, YBAXKCHHE K TBOPIIaM HAYKHU U TEXHUKH, OTHOIIICHUE K (PU3HUKe
KaK DJIEMEHTY OOIIEYeIOBEUCCKON KYIbTYpPHI;

CaMoCTOATENbHOCTD B MPUOOPETECHUN HOBBIX 3HAHUHN U MPAKTUUECKUX YMEHHUI;

['oToBHOCTE K BBIOOPY JKM3HEHHOTO IIYTH B COOTBETCTBUH C COOCTBEHHBIMHU
HMHTEpECaMU U BO3MOKHOCTSIMU;

MotuBanus 006pa3oBaTeNbHON JACSITEIBHOCTH INKOJBHUKOB HAa OCHOBE JMYHOCTHO
OPUEHTHUPOBAHHOTO MOJIXO0AA;

@opMUpPOBAHUE IIEHHOCTHBIX OTHOIICHUW JAPYr K JAPYry, YYUTEII0, aBTOpam
OTKPBITHI ¥ H300pETECHHH, pe3ybTaTaM O0ydCHHS.

MeTtanpeaMeTHbIMH pe3yJbTaTaMU 00y4YeHUs (QU3NKE B OCHOBHOW IIIKOJIE
SIBJISTFOTCSL:

OBnajieHHe HaBBIKAMH  CaMOCTOSITEIBHOTO TNPHOOpETEeHHs] HOBBIX  3HAHUH,
opraHu3anuu  y4eOHOW  JESITENbHOCTH, IOCTAHOBKH  II€JIeW, IUJIaHUPOBAHUS,
CaMOKOHTPOJISI U OUEHKHA PE3YJbTATOB CBOEH JACATEIbHOCTH, YMEHHUSIMH IPEIBUICTD
BO3MOXKHBIE PE3YJbTAaThl CBOUX JICHCTBUI;

[TonuManue paznuyuil MEXAy UCXOIHBIMU (haKTaMU M THUIIOTE3aMH JIJIsl UX OOBSICHEHUS,
TEOPETUYECKUMU MOJCIISIMU M peajJbHbIMH OOBEKTAMH, OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH JIEUCTBUSIMH Ha MpUMEpax TUMOoTe3 sl OOBSICHEHUS WU3BECTHBIX (DAaKTOB U
HKCIIEPUMEHTAILHOM TMPOBEPKH BBIJIBUTAEMBIX TUIIOTE3, Pa3paOOTKH TEOPETUUECKUX
MOJIEJIEN MPOLIECCOB UJIU SIBJICHUN;

dopmupoBaHUE YMEHHUI BOCIIPUHUMATD, NepepadaThiBaTh U MPEIbABIATh HHPOPMALINIO
B CIIOBECHOW, OOpa3HOW, CHUMBOJMYECKOW (opMax, aHAJIU3UPOBATh U mepepadaTbiBaTh
NOJYYCHHYI0 MH(OpPMAIMI0 B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMH{, BBIJIEIATH
OCHOBHOE COJEpaHUE [POYUTAHHOTO TEKCTAa, HAXOAUTb B HEM OTBEThl Ha
MOCTaBJIEHHbIE BOIIPOCHI U U3JIarath €ro;

[IproGpereHre ompITa CaMOCTOATEIBHOIO IMOMCKA, aHalu3a U 0TOOpa MHpOpMalMH C
WCIIOJIb30BAaHUEM PA3TUYHBIX UCTOYHUKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI IS
pelIeHus Mo3HaBaTeIbHbIX 3a/a4;

Pa3BuTHe MOHOJOTMYECKON M HMAJOTUYECKON peur, YMEHHUsl BbIpa)kaThb CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECEAHHMKA, MOHMMATh €ro TOYKY 3pEHHus, NpU3HaBaTh

IIPaBO JPYroro 4eJIoBeKa Ha NHOE MHEHME;

OcBoeHune IMpHUEMOB )IGP'ICTBI/Iﬁ B HCCTAaHJAAPTHBIX CUTyanuix, OBJIAJICHUEC
9BPHUCTUYICCKUMHU MCTOJaMU PCHICHUA HpO6JICM;

(DOpMI/IpOBaHI/Ie YMGHI/Iﬁ pa60TaTI> B I'pYyIII€ C BBIMOJIHCHHUEM PA3JIMYHBIX COIMAJIBHBIX
poneﬁ, MNPpEACTaBIIATh U OTCTaAaMBAaThL CBOU B3IJISAAbI U Y66)K21€HI/I$I, BC€CTH JUCKYCCHIO.

HpeI[MeTHI)IMI/I pe3yJabTaTaMHi U3YUCHHUS KypCa SABJIAIOTCA:

YMCHHUC TIOJIb30BATHCA MCTOAAMH HAYYHOI'O HCCICAOBAHUA SIBIICHUM IMPUPOABLI:
IMPOBOAUTH Ha6J'IIOI[CHI/I$[, IUIaHUPOBATh U BBIIIOJHATH 3KCIICPUMCHTHI, O6pa6aTBIBaTB



U3MEPEHUH, MPEJICTaBIATh PEe3yJIbTaThl U3MEPEHUI C MOMOUIbIO TaOIul, TpapuKOB U
(dopmyn, oOHapyXHMBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMH BEJIMYMHAMH, OOBACHATH
pe3ynbpTaThl W J€NaTh BBIBOJABI, OLICHMBATh TI'PAHHLBI IMOTPEIIHOCTEW PE3YIbTAaTOB
MU3MEPEHU;

pa3BUTUE TEOPETUYECKOTrO0  MBIIUIEHUS HAa OCHOBE (OpPMHMpOBAHUSA  YMEHHI
yCTaHaBIMBaTh (PAKThl, Pa3inyaTh MPUUYMUHBI U CIEACTBUS, UCIOIb30BaTh (PU3NYECKHE
MOJIETIM, BBIABUIAaTh THIIOTE3bl, OTBHICKMBaTh U (POPMYyJIHPOBATh JOKA3aTEIbCTBA
BBIIBUHYTBIX TMIIOTE3.

V. COIEP)KAHUE KYPCA
7 kaacc (684, 24 B HeeI10)
BBenenue
®uszuka — Hayka o npupoge. Dusndeckue sBiaeHus. DuU3znuecKUe CBOMCTBA TeIl.
HaGmionenue u onucanue ¢usmdeckux spieHud. Ousznueckue BeIUYuHbL. M3mepenus
GU3MYECKUX BEJIMYMH: JUIMHBI, BPEMEHH, TeMmIeparypbl. @Dusnueckue MpUOOPHI.
MexayHapoHas cucTeMa eQuHUIl. TOYHOCTh M MOTPEHIHOCTh HM3MepeHuil. dusuka u
TEXHHUKA.

OPOHTAJIbBHAA JIABOPATOPHAA PABOTA

1. Onpenenenue 1EHbI ACICHUS U3MEPUTEIBHOTO MpHUoopa.

[IpeameTHbIMU pe3ybTaTaMu 00YUYEHUS 110 JaHHOUM TeMe SBIISIOTCS:

— NOHMMaHue (PU3NIECKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPHS;

— YMEHHE TIPOBOJHTH HAOMIOJCHUS (DHU3NUYSCKUX SBICHUH, H3MEPATh (PU3HUECKHE
BEJIMYMHBI: PACCTOSIHHUE, MPOMEKYTOK BPEMEHH, TEMIIEPATYPY;

— BJAJCHUE AKCIEPUMEHTATBHBIMH METOJAMHU HCCIEAOBAHUS MPHU OINPEICICHUHN LICHBI
JIeJICHUS IIKaJIbl MpuOopa M MOTPEITHOCTH U3MEPEHNS,

— MOHUMAHUE POJIM YUYECHBIX HaIlIEH CTPAHbI B PA3BUTUH COBPEMEHHOMU

(GU3UKY U BIUSIHUU HA TEXHUYECKUN U COIMAIBHBIN TIporpecc.

IlepBoHayaibHBIE CBE/IeHUS O CTPOCHUM BellecTBa

Crpoenue BemiecTBa. ONBITHI, JOKAa3bIBAIOIIUE aTOMHOE CTPOCHHUE BellecTBa. TeroBoe
JBIDKCHHE aTOMOB M MOJieKyl. bpoyHoBckoe aBmxkenue. Juddy3ust B razax, >KUJIKOCTIX
u

TBEPJABIX Tejax. B3anMojieicTBUE YacTHIl BeleCTBAa. ArperaTHble COCTOSIHUSI BEIIECTBA.
Mogenu CTpOCHHS TBEPABIX TeJ, XHUIAKOCTeH W ra3oB. OOBsSCHEHHE CBOWCTB Ta30B,
JKUIKOCTEN U

TBEPJBIX TEJ HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX MTPEJICTABICHUM.

®POHTAJIbHA S IABOPATOPHASA PABOTA

2. OnpeneneHue pa3MepoB MajbIX TEJL.

IIpeaMeTHBIMH pe3yJabTaTaMU 00y4eHUsI N0 JAHHOI TeMe SIBJSIIOTCS

— TIOHMMaHHUE U CIOCOOHOCTh OOBSICHATH (u3nyeckue sBiIeHUs: nudys3us, OombIias
C)KMMaeMOCTh Ta30B, MaJyiasi CYKMMAaEMOCTb JKHIKOCTEH U TBEPBIX TEI;

— BIQJICHHE OHKCHEPUMEHTAIBHBIMA METOJIaMU HCCIEAOBAHUS TIPU ONpEACICHUH
pa3MepoB MaJIbIX TEI;

— TMOHWMAaHWE MPUYUH OPOYHOBCKOTO TBWKCHHS, CMAaUMBAaHUS W HECMAYMBAHUS TEI;
pa3iauuus B MOJICKYISIPHOM CTPOSHUH TBEPABIX TEI, )KUIKOCTECH U Ta30B;

— yMeHue noibs3oBaThesi CH 1 mepeBoAUTh eIMHUIIBI U3MEPEHHs (PU3MUECKUX BEIUYNH
B KpPaTHBIC U JOJIbHBIC CTUHUIIBI;



— yYMEHHE UCIO0JIb30BaTh MOJIyYeHHbIE 3HAHUS B MOBCEAHEBHOM KU3HU (OBIT, SKOJIOTHUS,
OXpaHa OKpYKaroIlel Cpe/ibl).

B3aumoaeiicTBus TeJI

Mexannyeckoe nBwxkenue. Tpaekropus. Ilyre. PaBHOMepHOE W HepaBHOMEpPHOE
neuxeHue. Ckopocth. ['paduku 3aBUCHMOCTH MYTH M MOAYJS CKOPOCTH OT BpPEMEHU
JBUKCHUSL.

WNuepuusa. MueptHocts Ten. Bzanmonericteue ten. Macca tena. M3mepenne Maccsl Tena.
[InotHocth BemectBa. Cuna. Cuia Tsxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena.
CBsi3b MEXIy CWIOW TsKECTH U Maccod Tena. Cuia TSKECTH Ha APYrUX IJIaHETax.
Junamomerp.  CrnoxeHue JABYX CHJI, HalpaBlIE€HHBIX IO OAHOW  IPSIMOM.
PaBHonelictByromass aAByx cui. Cuna Tpenus. dusmueckas Mpupojia HEOECHBIX Tell
ConHEYHOU CUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTEI

3. 3mepenune Macchl Tena Ha phIYaKHBIX BECaX.

4. N3mepenue oobeMa Tena.

5. Onpenenenue MIOTHOCTUA TBEPIOTO TENa.

6. I'panynpoBanue npyKUHBI U U3MEPEHUE CUIT THHAMOMETPOM.

7. WccnenoBaHue 3aBHUCHUMOCTH CHJIBI TPEHHMS CKOJIBKEHHMS OT CHJIBI HOPMaJbHOTO
JTABIICHUS.

IIpeaMeTHBIMH pe3yabTaTaMH 00Y4YEeHHUS 10 JAHHOM TeMe SBJISIIOTCH:

— TIOHUMAaHW€ U CIHOCOOHOCTh OOBSCHATH (PU3NUECKUE SIBICHHS: MEXaHUYECKOe
JBI)KEHNE, PABHOMEPHOE U HEPAaBHOMEPHOE IBUKEHUE, UHEPIUS, BCEMUPHOE TATOTEHUE;
— YMEHHUE HU3MEPITh CKOPOCTh, MAacCy, CHIY, BEC, CHIIy TPEHHUS CKOJIbKECHHS, CHILY
TpeHUsT KadeHHs, OO0BeM, IUIOTHOCTh TeJla, PABHOACUCTBYIONIYIO JBYX  CHII,
JEHCTBYIOMIMX Ha TEJIO W HANPABJIEHHBIX B OJJHY U B IPOTHUBOIIOJIOKHBIE CTOPOHBI;

—  BIIQJICHUE DKCIEPUMEHTAIbHBIMA  METOJAMHM  HCCIICIOBAHMS  3aBUCHUMOCTU:
NPOMJEHHOTO IYTH OT BPEMEHH, Y/UIMHEHMs MPYKUHBI OT MPWIOKEHHOW CHUJIIbI, CHIIBI
TSKECTH TEJIa OT €r0

Macchl, CHJIbI TPEHMS CKOJBXEHHMS OT IUIOLAJAM CONPUKOCHOBEHUS TEI U CHIIBI
HOPMAaJIbHOTO JIaBJICHUS;

— MOHUMAaHHUE CMbICJIA OCHOBHBIX (DU3NYECKUX 3aKOHOB: 3aKOH BCEMHPHOTO TATOTEHMS,
3aKkoH ['yka;

— BJIQJICHHUE CIIOCOOAMHU BBINIOJHEHHS PAcdeTOB MPU HAXOXKJIEHUH: CKOPOCTU (CpeaHen
CKOpPOCTH), TyTH, BPEMEHH, CUJIbI TSKECTH, Beca Tella, IVIOTHOCTHU Tena, 00beMa, Macchl,
CUJIBI YIPYTOCTH, PABHOJECUCTBYIOLIEH ABYX CHJI, HAIIPABJIEHHBIX MO OJHOUN MPSIMOW;

— YMEHHE HaxOJUTh CBA3b MEXAYy (PU3MUECKUMHU BEIWYHMHAMU: CHIIOM TSKECTH H
Maccof Tena, CKOPOCTH CO BPEMEHEM M IIyTeM, IUIOTHOCTH TeJla C €ro Maccou u
00BEMOM, CHJIOH TSHKECTH M BECOM TEJIa;

— YMEHUE NepeBOIUTh GU3NUECKUe BETMYMHBI U3 HecucTeMHbIX B CU 1 Hao60poT;

— T[IOHMMaHuE€ TMPUHLMIIOB JEHCTBUS JAMHAMOMETpAa, BECOB, BCTPEYAIOIIMXCS B
MOBCETHEBHOMW KU3HU, U CIIOCOO0B obecreueHuns: 0€30MacHOCTH IPHU UX UCTIOIb30BaHUN;

— yYMEHHE UCIO0JIb30BaTh MOJIyYeHHbIE 3HAHUS B MOBCEAHEBHOM KU3HU (OBIT, SKOJIOTHUS,
OXpaHa OKpY>KaroIleH cpeapl).

JlaBjieHHe TBEpPABIX TeJl, KUAKOCTEH 1 ra3os

Hasnenue. [laBnenue tBepapix Ten. [laBienuwe raza. OObsicCHEHHE AaBlieHUs ra3a Ha
OCHOBE MOJIEKYJSIPHO-KMHETHUUECKUX MpeacTaBieHnid. llepemada naBneHus razamMu u
xuakoctsmu. 3akoH Ilackamsa. CooOmaromuecs cocyabl. ATMocdepHOe TaBiICHHE.
Metonsl u3MepeHusi arMmocdepHoOro aaBiieHHs. bapoMerp, MaHOMETp, MOPIIHEBOMN
JKUJIKOCTHBIN Hacoc. 3akoH ApxuMena. Y ClIoBus IU1aBaHus Tei. Bo3myxonnaBaHue.



®POHTAJIBHBIE JIAGOPATOPHBIE PABOTEI

8. U3mepeHue BbITANKUBaIOIIEH CUIIBI, ACHCTBYIOIIEH Ha MOTPYKEHHOE B KUIAKOCTb
TEJIO.

9. BeisicHEHUE YCIOBUI MUIABAHUS TENA B JKUIKOCTH.

I[IpeaMeTHBIMH pe3yabTaTaMH 00yYeHHUS MO JAHHON TeMe SABJISIIOTCSH:

— TIOHMUMaHHE U CIHOCOOHOCTh OOBICHATH (U3WYECKUE SBJICHUS: aTrMochepHoe
JABJICHUE, JaBJICHUE OKUIAKOCTEH, Ta30B W TBEPABIX TeJ, IUIABAaHUE  Tell,
BO3/IyXOIJIABAHHUE, PACIIONOKEHUE YPOBHS JKUAKOCTH B COOOIIAIOIIUXCS COCYAaX,
CYILECTBOBAHUE BO3AYIIHOW O0OJIOUKH 3€MIII0; CIOCOOBI YMEHBIIEHUS U yBEIUYCHUS
JIABIICHNS,

— yYMEHHME HU3MEPATH: aTMOC(HEpPHOE AABJICHHE, AABICHHUE XUAKOCTH HA JHO M CTEHKH
cocyna, cuiny Apxumena;

— BJAJACHUE DKCIECPUMEHTAIIBHBIMM METOJIaMH MCCIIEIOBAaHUSI 3aBUCUMOCTH: CHJIbI
Apxumena ot 00beMa BHITECHEHHOW TEJIOM BOJbI, YCIOBHUM MJIaBaHUs Tela B XKUIKOCTU
OT JIEUCTBUS CUJIBI SDKECTH U CHIIBI ApXUMEa;

— TMOHUMaHUE CMBICIIa OCHOBHBIX (PU3UUYECKUX 3aKOHOB W YMEHHE NMPUMEHATh UX Ha
npakTuke: 3akoH [lackains, 3akoH Apxumena;

— TOHWMAaHHE TMPUHIIUIIOB JEHCTBUS OapoMeTpa-aHepouJa, MaHOMETPA, MOPIITHEBOTO
KUJKOCTHOTO HAcoca, TUAPABINYECKOTO TIpecca U crnoco0oB obecrieyeHus: 6e30macHOCTH
MIPU UX UCTIOJIb30BaHUU;

— BJIQJICHUE CIIOCO0AaMU BBITIOJIHEHUS PACUETOB JJIsl HAXOXKJACHUS: J1aBJICHUs, 1aBJICHUS
YKUJKOCTU Ha JTHO U CTEHKHU COCYJa, CHJIbBI ApXUMeJa B COOTBETCTBUU C MOCTaBICHHON
3a/jayeil Ha OCHOBAHHUH UCIIOJIb30BaHUS 3aKOHOB (DM3HKHU;

— YMEHHUE UCII0JIh30BaTh MOJTYyYCHHbBIC 3HAHUS B MMOBCETHEBHOM KU3HU (IKOJOTHUS, OBIT,
OoXpaHa OKpY>Karolieh cpeibl).

PabGora u MOLIHOCTB. JHEpPrus.

Mexannueckas padora. MomHocTh. [IpocThie MexaHu3mbl. MOMEHT CHIIBI. Y CIOBUS
paBHOBecHs pblyara. «30JI0Toe MpaBuiIo» MexaHuku. Bunbl paBHoBecus. Koadduument
nonesHoro aeiictBusa (KILJ). Oueprus. IloreHuunanbHas W KUHETUYECKAs SHEPrUsl.
IIpeBpalieHue 3HEpruu.

®POHTAJIbHBIE JIABOPATOPHBIE PABOTHI

10. BeIsicHEHHE yCIIOBUSI pABHOBECHS pblUara.

11. Onpenenenne KIIJ] npu nogbeme Tena 1o HaKJIOHHOM TJIOCKOCTH.

IIpeaMeTHBIMH pe3yabTaTaMU 00y4eHHs 110 JaHHOM TeMe SBJIAIOTCH:

— TIOHUMAaHHUE M CHOCOOHOCTH OOBSCHATH (DU3UUYECKHUE SIBIICHUS: PABHOBECHUE Tell,
MpEeBpaIlCeHUE OJTHOTO BUJAa MEXaHUYECKON SHEPTUU B IPYTOH;

— YMEHHE M3MEpPATh: MEXaHUYECKYI0 pabOTy, MOIIHOCTh, MJIEYO CHIIbI, MOMEHT CHJIBI,
KII/I, noTeHunanbHy0 U KHHETUYECKYIO SHEPTHUIO;

— BIIQJICHUE DKCIIEPUMEHTAIBHBIMA METOJAMHU HCCIEAOBAaHUSA NPU ONPENEICHUU
COOTHOUIEHUS CUJI U TIJIeY, JJIsl pAaBHOBECHUS pblUara;

— MOHUMAHUE CMBICTIA OCHOBHOTO (PM3MUYECKOTO 3aKOHA: 3aKOH COXPAHECHUS dHEPTUU;

— MOHUMAaHUE MPUHIUIIOB JEHCTBHS phluara, 0JI0Ka, HAKJIIOHHOM TJIOCKOCTH U CIIOCOOOB
obecrieueHusi 6€30MaCHOCTH MPHU UX HUCIIOJIH30BAHUHY;

— BIAQJCHHE CMOCOOAMHU BBIMIOJHEHHUSI PACUYETOB IS HAXOXKJICHUS: MEXaHHMYECKOU
paboThl, MOIIHOCTH, YCJOBHUSI PaBHOBECHS CHJI Ha pbluare, mMomeHTa cuibl, KIIJI,
KMHETUYECKON Y MOTCHIIMAIbHOU SHEPTHH;

— YMEHHUE UCI0JIb30BATh MOJTYYEHHbIE 3HAHUS B MOBCEIHEBHOM XKU3HU (IKOJIOTHUS, OBIT,
OXpaHa OKpY>Karolllel Cpe/ibl).



8 kaacce (68 4, 2 4 B He1eNM10)

TennoBble siBJIeHUs

TennoBoe nBwxkenue. TeruoBoe paBHoBecue. Temneparypa. BHyTpeHHsAs 3Heprus.
PabGora u Temmonepenaya. TermnmonpoBonHocTs. Konsekuusa. WUsnyuenune. Konmuectso
TEIUIOTHI. YJIeJIbHAsl TEIIOEMKOCTh. Pacuer KoiuuyecTBa TEIUIOTHI MPHU TEIUIOOOMEHE.
3aKOH COXPAHEHMs U IPEBPALLEHUSA dHEPIMM B MEXAHUYECKUX M TEIUIOBBIX MpOIECCax.
[InaBneHne M OTBEpPACBAHWE KPHUCTAUIMYECKMX TeJ. YIEJIbHAs TEIUIOTa IUIABJICHUS.
Hcnapenne u koHueHcauusa. Kumenuwe. BnaxkHOCTh BO3ayxa. VYnenpHas TeIuioTa
napooOpa3zoBanusi. OObSICHEHHWE HW3MEHEHHUS arperarHoro COCTOSIHMSI BEIIEeCTBAa Ha
OCHOBE MOJIEKYJISIpHO-KMHETHUECKUX TnpencraBieHuil. I[IpeoOpazoBaHue »Hepruu B
TEIUIOBBIX MaluHax. JlBurarenb BHyTpeHHero cropanus. llapoBas typOuna. KIIJ]
TEIUIOBOTO JBUTATENsl. DKOJIOTMUECKUe MpoOIeMbl UCIOIb30BAHNS TEIUIOBBIX MAIIHH.

®POHTAJIbHBIE JIABOPATOPHBIE PABOTHI
1. CpaBHEeHUE KOJTUYECTB TEIJIOTHI IPU CMEITUBAHUH BOJIBI PA3HON TEMIIEPATYPHI.
2. VI3MepeHune yAenbHOM TeMI0EMKOCTH TBEPAOIO TeNa.

IIpeaMeTHBIMH pe3yabTaTaMM 00y4YeHHUS MO JAHHON TeMe SABJISIIOTCH:

— MOHUMAaHUE U CTIOCOOHOCTH OOBACHITH (PU3UUECKUE SIBICHUS: KOHBEKIIUS, U3TyUCHUE,
TEIJIONPOBOJHOCTh, U3MEHEHNE BHYTPEHHEUN SHEPIUU Tella B Pe3ysbTaTe TEIIoNnepe1aun
Wi pabOThl BHEIIHMX CHUJI, UCTapeHue (KOHJEHCAlMs) U TUIaBieHuEe (OTBEp/IeBaHUE)
BEILIECTBA, OXJIAKICHUE KUJIKOCTH MPU UCTIAPECHHUH, KUTICHUE, BHITIAJICHUE POCHI;

— YMEHHE HM3MEpATh: TEMIEPATYPY, KOJIUYECTBO TEIUIOTHI, YJAEIbHYIO TEIJIOEMKOCTb
BEILIECTBA, YACIbHYIO TEIJIOTY IJIaBJIEHUS BEIIECTBA, BIAXKHOCTh BO3/1yXa;

— BIIQJIeHWE DKCICPUMEHTAIIBHBIMM  METOJAMHU  HCCIEIOBAaHMS: 3aBUCHUMOCTH
OTHOCHUTEIIBHOW BJIQKHOCTH BO3JyXa OT JABJICHHUS BOJSHOTO Tapa, COJEPKaIlerocs B
BO3/lyX€ TMpHU [JAHHOW TEeMIlepaType; /[AaBJICHUS HACBIIIEHHOTO BOASHOTO Tapa;
ompeieNieHus YASIbHON TeTIOEMKOCTH BEIIECTBA;

— TOHMMAaHHE TPUHIIUIIOB JCHCTBUA KOHJEHCAIIMOHHOTO U BOJIOCHOTO TUTPOMETPOB,
NICUXPOMETpa, IBUTATENs BHYTPEHHETO CrOpaHus, MapoBOM TypOMHBI U CIIOCOOOB
obecrieyeHusi 6€30MaCHOCTH MPHU UX HUCIIOJIH30BAHUHY;

— MOHUMAHUE CMBICJIA 3aKOHA COXPAHEHHS U MPEBPAIICHUS SHEPTHH B MEXAaHUYECKUX U
TETJIOBBIX MPOIECCaX U YMEHHUE MPUMEHSTh €ro Ha MPaKTUKE,

— OBIAJCHHE CMOCOOAMM BBIIOJIHEHHUS PACUYETOB ISl HAXOXKACHUS: yIEIbHOU
TEIJIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOTO JUIsl HArpeBaHUs Tela WU
BBIZICSIEMOTO UM TP OXJIAKJECHUU, YACIBbHOW TEIMJIOTHl CrOpaHUs TOIUIMBA, YJIEIbHOMN
TEIUIOTHl TUIABJICHUS, BJIAKHOCTH BO3/yXa, YIEIbHOW TEIJIOTHI TapooOpa3oBaHUs U
konjeHcanuu, KIIJ] TermmoBoro qBurares;

— YMEHHE UCI0JIh30BaTh MOTYyYEHHbIE 3HAHUSI B TIOBCETHEBHOM KU3HU (IKOJIOTHUS, OBIT,
OoXpaHa OKpY’Karolieh cpeibl).

dJeKTpUYECKHe SIBJICHUSA

OnekTpuszanusa Tel. J[Ba poja 3IeKTpUYECKUX 3apsaoB. BiaumopaeicTBHe 3apsiKEeHHBIX
ten. [IpoBOMHMKHM, TUAICKTPUKH U TOJMYNPOBOAHUKHU. IJIEKTPUUYECKOE TMOJe. 3aKOH
COXpaHEHHUsI DJEKTPUUYECKOro 3apsiaa. JlennMMocTh 3JIEKTPUUYECKOro 3apsia. DIEKTPOH.
Crpoenue aroma. OIEKTpUYEeCKUH TOK. JlelicTBUE BJIEKTPUYECKOro TMOoJid Ha
aneKkTpuueckue 3apsapl. Mctounwkn Toka. Onekrtpuueckas nenb. Cuia  ToKa.
DJIEKTPUUYECKOE HAMPSIKEHUE. DIEKTPUUYECKOE CONMPOTUBIEHUE. 3akoH Oma JJIsl yyacTka



nenu. [locnenoBaTenbHOE M MapafielbHOE COEIUWHEHUE MPOBOJHUKOB. Pabora u
MOIIHOCTh AJIeKTpuyeckoro Ttoka. 3akoH J[[xoyns—IJlenmna. Konpencarop. IlpaBuina
0e30macHOCTH MPH paboTe ¢ AIEKTPOIprOOpamMu.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThI

3. COopka >JeKTpUYECKOM 1IeTH U U3MEPEHUE CHIIBI TOKA B €€ Pa3TUYHbIX YJacTKaX.

4. 3mepeHne HAPsDKEHUSI Ha Pa3IMYHbIX y4acTKaX JIEKTPUUECKOH IEemu.

5. PerynupoBanue cuiibl TOKa pEOCTaTOM.

6. Mi3mMepenue conpoTUBIICHUS TPOBOTHUKA MTPU TIOMOIIM aMIIEpPMETPA U BOJIBTMETPA.

7. I3MepeHue MOIIHOCTH U pabOThl TOKA B AJIEKTPUUYECKOMH JIaMIIe.

IIpenmMeTHbIMH pe3yJbTaTaAMU 00y4eHUs 10 JaHHON TeMe SIBJISIIOTCS:

— TOHMMAaHUE U CIOCOOHOCTh OOBSICHATH (PU3MUECKUE SIBICHUS: SJICKTpU3AIUs Te,
HarpeBaHue MPOBOAHUKOB JJIEKTPUYECKUM TOKOM, DIIEKTPUYECKUNA TOK B MeETaJUIax,
AIIEKTPUYECKUE SIBIICHUS C TIO3UIIMHN CTPOCHUSI aTOMa, IEUCTBUS AJICKTPUUECKOTO TOKA;
— yMEHHE WU3MEpATh: CWIY OJIIEKTPUYECKOTO TOKa, DJICKTPUYECKOE HaIpsHKCHHE,
AIIEKTPUYECKUHN 3apsif], STEKTPUUECKOE COMPOTUBIICHHE;

— BIIAJICHUE SKCIIEPUMEHTATHHBIMA METOJIaMU UCCIIEIOBAHUS 3aBUCUMOCTH: CHJIBI TOKa
Ha yYacTKE IEMU OT JJIEKTPUUYCCKOTO HAMPSDKECHUS, IJICKTPUUECKOTO COMPOTUBICHUS
MIPOBOJHUKA OT €TI0 JUTHHBI, TUTOIIA U TIOTIEPEYHOTO CEUCHHS i MaTepHuaa;

— TMOHUMaHUE CMBICIIa OCHOBHBIX (PU3UUYECKHUX 3aKOHOB W YMEHHE NPUMEHATh MX Ha
MPAKTUKE: 3aKOH COXPAHEHUS DJIEKTPUUYECKOro 3apsna, 3akoH Oma ams yyacTka IenH,
3akoH /[xoyns—IJlenua;

— TOHMMaHUE TPUHIUIA JCHCTBUS AJIEKTPOCKONA, JIEKTPOMETPA, TaIbBAHHYECKOTO
DIIEMEHTa, aKKyMYJsTopa, OHApUKa, peocTara, KOHIACHCATOPA, JIAMITbl HAaKaJIMBaHUS U
croco0oB obecrneueHns 6€30NacCHOCTH P UX UCTIOJIb30BaHUN;

— BJIAJICHUE CMOCOOAMU BBITIOJHEHUS PACUYETOB JUIS HAXOXKICHHUS: CHIBI TOKa,
HANPSDKEHUSI, CONMPOTUBIICHUS TPH MapauIeIbHOM M TOCIEO0BATENIFHOM COEIUHEHUU
MPOBOJHUKOB, YACJIBHOTO CONPOTHUBIICHUS TMPOBOJAHUKA, pabOThl W MOIIHOCTH
AJICKTPUYECKOTO TOKA, KOJMYECTBA TEIUIOTHI, BBIACISIEMOrO IMPOBOJHUKOM C TOKOM,
E€MKOCTH KOHJIEHCAaTOpa, pabOThl DSIEKTPUYECKOTO TOJS KOHJEHCATOpa, HHEPTUU
KOH/ICHCATOPA;

— yYMEHHE UCIOJIb30BaTh MOJIYYCHHbIE 3HAHUS B TTOBCEAHEBHOM KU3HU (9KOJIOTHS, OBIT,
OXpaHa OKpYKaroIlel Cpeibl, TEXHUKa 0€301acCHOCTH).

3ﬂeKTp0MaFHHTHble ABJICHUSA

OneiT Opcrena. MarautHoe nosie. MarHuTHoe moJie MpsMOro Toka. MarHutHoe mosie
KaTylIKd ¢ TOKOM. [locTossHHbIE MarHUThl. MarHuTHOE MOJ€ MOCTOSHHBIX MAarHUTOB.
MarnutHoe none 3emun. B3aumogelictBue MarHuToB. JleHiCTBME MAarHUTHOTO TIOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPUUYECKUI IBUTATEIIb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

8. COopka 31eKTpOMarH1uTa 1 UCIbITAHUE €ro ACUCTBHUS.

9. M3yueHue 37IeKTPUIECKOTO ABUTATENS MOCTOSHHOTO TOKAa(HA MOJICIIN ).
IIpexMeTHBIME pe3yJIbTATAMH 00yYeHHsI M0 JAHHOI TeMe SIBJISIIOTCS

— TIOHUMaHHE ¥ CHOCOOHOCTH OOBSCHATH (DU3MYECKUE SIBICHHS: HAMarHWYEHHOCTb
JKele3a M CTalld, B3aMMOJICHCTBUE MarHWTOB, B3aMMOJCHCTBUE MPOBOJHUKA C TOKOM H
MarHUuTHOMN
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CTpPEJIKH, JCMCTBUE MATHUTHOTO T10JIS1 HA IIPOBOJAHMK C TOKOM;

— BJIAJICHUE YKCIIEPUMEHTAIIBHBIMU METOIaMH MCCIIEA0BAHNS 3aBUCUMOCTH MarHUTHOIO
JEHCTBUS KaTyIIKH OT CHJIbI TOKA B LIETIH;

— YMEHHE UCIO0JIb30BaTh MOJIYYEHHbIE 3HAHUS B MOBCEAHEBHOM KU3HU (3KOJIO0TrUs, OBIT,
OXpaHa OKPY’Kalolleil cpesibl, TEXHUKa O0€3011acCHOCTH).

CaeToBbI€ SIBJICHUA

Hcrounukn cBerta. IIpsaMonuHeniHOe pacnpocTpaHeHHE cBeTa. Buaumoe IBHKEHHE
ceetmi. OTpakeHne cBeTa. 3aKOH OTpakeHHs cBera. Ilmockoe 3epkano. IIpenomuenue
cBeTa. 3aKoH npesomiieHHs cBeTa. JInu3el. PokycHOe paccTrosHue JuH3bl. OnTudeckas
cuna nauH3bl. M300pakeHus, naBaeMble JMH30M. [7Ma3 kak onTuyeckas CcUCTEMA.
OnTuueckue npudopsI.

®POHTAJIbHA S JIABOPATOPHAS PABOTA
10. ITony4yenue n300pakeHUs IPU TTOMOIIN JTUH3HI.

IIpeaMeTHBIMH pe3yabTaTaMu 00y4eHHS MO JAHHOM TeMe SABJIATCH:

— TOHUMAHUE M CIOCOOHOCTH OOBSICHITH (PUINYECKUE SBICHHUS: NPSIMOJIMHEIHOE
pachpocTpaHEeHHEe CBeTa, 0Opa3oBaHME TEHU W TOJIYTEHHU, OTPAXKEHUE U TPETIOMIICHUE
CBETa; — YMEHHUE M3MEPATh (POKYCHOE pacCTOSTHUE COOMparolled JIMH3bI, ONTUYECKYIO
CWIIy JIMH3bl; — BIAJICHUE OKCIEPUMEHTAIbHBIMU METOAAMH  HUCCIEOBaHUS
3aBUCHUMOCTH: M300paKeHHUsI OT PACIOJIOKEHUS JIaMIIbl Ha PAa3IMYHBIX PACCTOSHUSAX OT
JIMH3BL, yTJ1a OTPAXKEHHUsI OT yrila NaJeHus CBETa Ha 3€pKaJio;

— TIOHUMaHHE CMbICIIa OCHOBHBIX (PU3MYECKUX 3aKOHOB M YMEHHE MPUMEHSTh UX Ha
MIPaKTUKE: 3aKOH OTPAXKEHUS CBETA, 3aKOH IMPEJIOMIICHUS CBETA, 3aKOH IPSIMOJIMHEITHOTO
pacpoCTpaHEHHUsI CBETA;

— paznuuath (OKYC JIMH3bI, MHHUMBIA (OKyC U (OKYCHOE pacCTOSHUE JIMH3BI,
ONTUYECKYIO CHIIY JIMH3bl U ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 M PacCEHBAIOLIYIO
JIMH3BI, U300pakeHUs, JaBaeMble COOMPAFOIIEH U pacCeHBAIOIICH JIMH30M;

— yYMEHHE UCIOJIb30BaTh MOJIYYCHHbIE 3HAHUS B TOBCEAHEBHOM KU3HU (IKOJIOTHS, OBIT,
OoXpaHa OKpY’Karolieh cpeibl).

9 kaacc (102 y, 3 4 B Heae110)

3aKoHBI B3aUMO/Ie/iCTBUA W IBUKEHHUS TeJl

MarepuansHas touka. Cucrema otcyera. Ilepememienune. CKOpOCTh MPSAMOJUHEHHOTO
pPaBHOMEPHOTO ABMKEHUA. [IpAMOIIMHENHOE PABHOYCKOPEHHOE JIBUKEHUE: MTHOBEHHAs
KOPOCTh, YCKOpeHHE, nepemenieHne. ['paduku 3aBUCUMOCTH KUHEMAaTUUECKUX BEITUYUH
OT BpPEMEHU MPU PABHOMEPHOM M PABHOYCKOPEHHOM JBHXEHUH. OTHOCHUTEIIBHOCTH
MEXaHUYECKOr0 JBHMKEHHUs. [ eoleHTpuyecKkass M TEIUOLEHTPUYECKAass CHUCTEMBbI MHUPA.
WuepumanbHass cucreMa otcuera. 3akoHbl  HpioroHa. CBoOOgHOE — mMmajieHUE.
HeBecoMocTh. 3akOH BCeMUPHOTO TiroteHusa. [MckyccTBeHHbIE CIyTHHKHA 3emuid. ]l
Nmnynbe. 3aKOH COXpaHEeHUS! UMITYyJIbca. PEaKTUBHOE JIBH)KEHUE.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI

1. UccnenoBanue paBHOYCKOPEHHOTO JBIKCHHS 0€3 Ha4aIbHOM CKOPOCTH.

2. 3aMepenune ycKopeHus CBOOOAHOTO MaACHUS.

IIpenmeTHBIMHU pe3yJibTaTaMu 00y4eHHsI M0 TAHHOW TeMe SIBJISIIOTCS:

— TOHWMaHWE W CIIOCOOHOCTh OIHUCHIBATH W OOBACHATh (PUIHUECKUE SIBIICHUS:
MOCTYMATeIbHOE JBWKCHHE, CMEHA JTHA W HOYM Ha 3emJje, CBOOOTHOE MaJeHHE Tell,
HEBECOMOCTb, IBUKEHUE MO OKPYKHOCTH C TOCTOSHHOM MO MOAYJIIO CKOPOCTHIO;
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— 3HAaHUE M CIHOCOOHOCTh JaBaTh OMNPEEICHUs/ONMUCAHUS (PU3NUYECKUX TOHSTHIA:
OTHOCHUTEJIBHOCTh JIBUJKEHUS, T€OLICHTPUYECKass U TeIMOLIEHTPpUYECKass CUCTEMbl MUPA;
[mepBasi KOCMHYECKass CKOPOCTh]|, PEAKTUBHOE MABWKCHHE, (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, CUCTeMa OTCUeTa; (PU3UUYECKUX BEITUYUH: MEPEMENICHUE, CKOPOCTh
PaBHOMEPHOI'O MNPSIMOJIMHEMHOTO JBUKEHHSI, MTHOBEHHAsd CKOPOCTh M YCKOPEHHE IpH
PaBHOYCKOPEHHOM TMPSMOJUHEHHOM [IBH)KEHUH, CKOPOCTh M LEHTPOCTPEMUTEIBHOE
YCKOpPEHUE MIPU PABHOMEPHOM JIBHKEHUU Teja M0 OKPYKHOCTH, UMITYJIbC;

— TOHUMAaHUE CMbICIIAa OCHOBHBIX (DU3MYECKMX 3aKOHOB: 3aKOHB HbIOTOHA, 3aKOH
BCEMHUPHOTO TATOTEHUS, 3aKOH COXPAHEHUs HMITYJbCa, 3aKOH COXPAHEHHS SHEPrUu U
yMEHHE MPUMEHSTh UX Ha MPAKTUKE;

— yMEHHUE MPUBOJUTH MPUMEPHl TEXHUUYECKUX YCTPONCTB M IKUBBIX OPraHU3MOB, B
OCHOBE IE€pPEMELIECHUs KOTOPBIX JIEKUT MHPUHIUI PEAKTUBHOTO IBWKEHHS; 3HAHUE U
yMEHHE OOBSICHATh YCTPOMCTBO U IWCTBHE KOCMUUECKHUX PAKET-HOCUTENEH;

— YMEHHE H3MEPSTh. MITHOBEHHYIO CKOPOCTh M YCKOPEHHE NPU PABHOYCKOPEHHOM
NPSMOJIMHEHOM JIBM)KEHUH, LEHTPOCTPEMUTEIBHOE YCKOPEHHE IpH PAaBHOMEPHOM
JBIKEHHUH 110 OKPY>KHOCTH;

— YMEHHE UCII0JIb30BaTh MOJIyUYCHHBIC 3HAHUS B MOBCEIHEBHOM KU3HU (OBIT, SKOJOTHS,
OoXpaHa OKpY Karolieh cpebl).

MexaHnnuyeckne KoJe0aHUsS U BOJHbI. 3BYK

KonebarensHoe npmxkenue. KonmebGanus rpysza Ha npyxkuHe. CBoOOIHBIE KoyeOaHUSI.
KonebGarenpHas cucrema. MasTHUK. AMIUIMTYZa, MEpPHOJ, YacToTa KoOJEOaHMIA.
[[apmonmnueckue kosnebanwusi]. [IpeBpareHre sHEPrun npu KoJieOATEIHHOM JIBHKECHUU.
3aryxaromue konebOaHusa. BwiHyxkaennole konebanus. Pezonanc. Pacnpoctpanenue
Kojebanuit B ynpyrux cpenax. [lomepeunbie W MpoaoibHBIE BOJHBI. J[JIMHA BOJIHBL.
CBsi3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTpaHEHUss M MepUuoioM (4acTOTOM).
3BykoBbIe BOJIHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp U TPOMKOCTH 3ByKa. 9X0. 3BYKOBOM
pe3oHaHc. [uTepdepenus 3Byka).

®POHTAJIbHAS JIABOPATOPHAA PABOTA

3. UccnenoBanue 3aBUCUMOCTH TEPUOJIa U YACTOTHI CBOOOIHBIX KOJeOaHUN MasgTHUKA OT
JUTMHBI €70 HUTH.

IIpeaMeTHBIMH pe3yabTaTaMy 00y4YeHHUS MO JAHHON TeMe SABJISIIOTCH:

— TIOHUMaHHUE€ M CIOCOOHOCTH OIUCHIBATh U OOBIACHATH (UBHUUYECKUE SIBJICHUS:
Koie0aHUs MaTeMAaTHYeCKOro WM TPYXHHHOTO MAasTHUKOB, PE30HAHC (B TOM 4HCIIE
3BYKOBOI1), MEXaHMYECKUE BOJHBI, IJIMHA BOJIHBI, OTPAXKEHHUE 3BYKa, 3XO0;

— 3HAHME U CINOCOOHOCTh JaBaTh OMNpefeseHus (U3MUYECKUX TOHSTHI: CBOOOJHBIE
KojeOaHus, KoebaTenbHas CHCTeMa, MasTHUK, 3aTyXalolye KojaeOaHus, BEIHYK/ICHHbIE
Kosie0aHus, 3BYK U YCJIOBHS €ro pactnpocTpaHeHUs; (PU3NYECKUX BEIMYMH: aMILUIUTY/A,
MEepPUOJI U YacToTa KoyieOaHMi, COOCTBEHHAs] 4acTOTa KoJieOaTeIbHOM CUCTEMBI, BHICOTA,
[TeMOp], TPOMKOCTh 3ByKa, CKOPOCTh 3BYKa; (DU3MYECKUX MOJECNICH: [TapMOHUYECKHE
Koyie0aHusI |, MAaTeMAaTHYECKHI MasTHHK;

— BIIQJICHUE AKCIEPUMEHTAIbHBIMUA METOJIaMH MCCJIEIOBAHUS 3aBUCUMOCTU MEPUOJa U
4acTOTHI KOJIeOaHUN MasTHUKA OT JJIMHBI €T0 HUTH.

JIeKTPOMATrHUTHOE 10JIe

OnHopoHOE M HEOJHOPOJHOE MarHuTHoe moisie. HampaBieHuwe Toka W HampaBiieHUE
TuHUN ero marHuTHOro mojs. [IpaBuno OypaBumka. OOHapyKeHHE MArHUTHOTO TOJIA.
[IpaBuno neBoil pyku. MHIyKIMS MarHUTHOTO MOJiA. MarHuTHbIA TMOTOK. OMBITHI
®apazes. DnekTpoMaruuTHas MHAyKIMs. HanpaBnenne mHAYKIMOHHOTO Toka. [IpaBuio
Jlenna. fIBmenue camomHaykuuu. llepemeHHbIM TOK. ['eHepaTOp NMEPEMEHHOTO TOKa.
[IpeoOpazoBanusi »HepruMm B OIJeKTporeHeparopax. Tpancdopmatop. Ilepemaua
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ANEKTPUYECKON PHEPTrUU HA PACCTOSIHUE. DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE
BOJHBL.  CKOpPOCTb  pacHpOCTpPaHEHUsi  JJIEKTPOMArHUTHBIX  BOJH.  BiusHue
AJIEKTPOMArHUTHBIX M3JIy4YEeHUH Ha JKuUBble opraHu3Mmbl. KosjeOarenpHbIl KOHTYP.
[TonydeHue 3IEKTPOMAarHUTHBIX KosieOaHuil. [IpMHIUIBI paavoOCBSI3UM U TEJIEBUICHUS.
[MuTepdepennus ceta.] DNeKTpOMarHuTHas mpupojaa cBeTa. lIpemomiienue cBera.
[Tokazarens mpenomienus. [Jwucnepcuss cBeta. llera Ten. [Cnektporpad wu
criekTpockorl.| Tunel onTtuyeckux crekTpoB. [CrnexTpanbHbiii ananus.| [lornomenue u
UCITyCKaHHE cBeTa aToMaMu. [IporcxoxaeHue TMHeHYaThIX CIIEKTPOB.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTEI

4. V3yueHue sBIEHUS 3JIEKTPOMArHUTHON MHIYKLIUH.

IIpeaMeTHBIMH pe3yabTaTaMH 00y4YeHHUS MO0 JAHHOU TeMe SABJISIIOTCH:

— MOHUMaHUE U CIIOCOOHOCTH OMUCKHIBATH U OOBSICHATH (U3HMUECKHE SIBICHHUS/TIPOIECCHI:
AIIEKTPOMAarHUTHAasT MHAYKUHWS, CAMOUHAYKIIMS, IIPEJIOMJICHUE CBETA, UCIIEPCUS CBETA,
NOrJIOLIE HHE M MCIIyCKAaHHME CBETAa aTOMaMH, BOSHHUKHOBEHHUE JIMHEHYATBIX CIIEKTPOB
WCITYCKAaHHS U TOTJIOIIECHHUS;

— 3HAaHUE W CIOCOOHOCTH JaBaTh ONpENEICHUS/OMUCAHUS (PUBUUYECKUX TOHSITHIA:
MarHMTHOE TI0Jie, JIMHUM MAarHUTHOM WHAYKLIHH, OJHOPOAHOE W HEOJHOPOJHOE
MAarHuTHOE  II0JI€, MAarHUTHBIA  IOTOK, TIEPEMEHHBIM  DJIEKTPUYECKHH  TOK,
AIIEKTPOMArHUTHOE T0JI€, AIEKTPOMATHUTHBIE BOJIHBI, AJIEKTPOMArHUTHBIE KOJieOaHUS,
paiMoOCBA3b, BUAUMBIA  CBET; (PU3MYECKUX BEJIMYMH: MaArHUTHAs  HHIYKIIUA,
UHAYKTUBHOCTb, MEpPUOJ, YacTOTa W AaMIUIUTYAa O3JIEKTPOMAarHUTHBIX KoyieOaHuM,
MOKa3aTeNH MPEIOMIIEHUS CBETA;

— 3HaHue (OPMYIUPOBOK, MOHUMAHUE CMBICIAa W YMEHHE NPHUMEHITh 3aKOH
IIPEJIOMJICHHUS CBETA U IPaBUJiIO JIeHIIa, KBaHTOBBIX NOCTYNaTOB bopa;

— 3HAHWE HA3HAYCHHUs], YCTPOWCTBA W NPUHUMIIA JCUCTBUS TEXHUYECKHUX YCTPOMCTB:
AIIEKTPOMEXAHUYECKUI WHIYKIIMOHHBIN T'eHepaTop MepEeMEHHOr0 TOKa, TpaHcopmaTop,
KoJIeOaTeIbHBIN KOHTYD, AETEKTOP, CIIEKTPOCKOII, CIIEKTporpad;

— [moHMMaHue CyTH MEeTO/1a CIEKTPAIIBHOTO aHAIN3a U €r0 BO3MOKHOCTEM |.

CTpoeHue aToMa U AaTOMHOI0 siipa

PannoakTHBHOCTh Kak CBUJAETENBCTBO CJIOXKHOTO CTPOEHHUs aToMoB. Aunbga-, 6eTa- u
ramma-uznydenus. Omnwitel Pesepdopma. SAnepnas monens aroma. PaanoakTuBHBIE
IpeBpanieHuss atoMHbIX sfaep. CoxpaHeHue 3apsioBOr0O M MAacCOBOIO 4YHCEN IIPHU
AEPHBIX PEAKIUAX. DKCIIEPUMEHTAIBHBIE METO/BI HccienoBaHus 4dactul. IIporoHHO-
HEUTpOHHAss Monelb sapa. DU3NUeCKHil CMBICI 3apsAI0BOTO0 W MacCOBOTO YHCEIL.
N3ortonsl. [lpaBuna cmemienus nns anba- m Oera-pacnajga NMpu SIACPHBIX PEAKIUAX.
OHeprusi cBsizu yactull B sape. [enenue snep ypana. llenmnas peakuus. SAnepnHas
JHEpreTuka. OKOJOrM4yeckue mpoljemMbl  pabOThl  aTOMHBIX  AJIEKTPOCTAHIIMH.
Hoszumerpusa. Ilepmon mnonypacnaga. 3akoH paguoOaKTUBHOIO pacnaaa. BimsHue
PaAMOAaKTUBHBIX U3TyYEHUHN Ha KUBbIE OPraHU3MBbL. TepMmosaepHas peakius. Mctounnku
sHepruu CoJlHLA U 3BE3].

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

5. U3ydenue nenenus siapa aToMa ypasa no gororpaduu TpeKoB.

6. 3yueHne TpeKoB 3apsHKEHHBIX YaCTHUI] TIO TOTOBBIM (pOTOTpadHsiM.

[IpenmMeTHbIMH pe3yJibTaTaMH 00y4eHHUS 110 JAHHOH TeMe SIBJISAIOTCH:

— TMOHUMaHUE U CIOCOOHOCTh OIKCHIBATh U OOBACHATH (PU3UYECKUE SIBIICHUSA:
PaANOaKTUBHOCTb, MOHU3UPYIOLIUE U3TyUCHUS;

— 3HaHWE M CIOCOOHOCTh JaBaTh OINPEACICHHS/ONUCAHUS (PU3UUECKUX TTOHSITHIMA:
paauoaKTUBHOCTh, aib(da-, 6eTa- W ramMma-dacTuilbl, (PU3UYECKUX MOJENCH: MOICIIH
cTpoeHuss aTtomoB, mpemnoxkennole J[.  Tomconom u 3. Pesepdoprom;
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IIPOTOHHOHEUTPOHHAsA MOJI€JIb aTOMHOIO s/ipa, MOJIENb MpoLecca ASNeHUs sapa aToma
ypaHa; (pU3NYECKUX BEJIMYMH: MOTJIOIIEHHAs J103a U3JIy4eHHs], KOOP(UIUEHT KauecTBa,
HKBHUBAJIEHTHAS J103a, IEPUO]I I0JIypacaa;

— YMEHHME NPUBOJUTH MPUMEPHI U OOBICHATH YCTPOHMCTBO W MPUHUMUI JEHCTBUS
TEXHUYECKHX YCTPOICTB M YCTAaHOBOK: cyeTuuk [elirepa, kamepa BuibcoHa,
My3bIPbKOBAs KaMepa, ACPHBIN peaKTOp HAa MEJIJIEHHBIX HEUTPOHAX;

— YMEHHE U3MEPATh: MOIIHOCTb JI03bl PAJMOAKTUBHOIO W3JIyY€HUsS OBITOBBIM
JIO3UMETPOM;

— 3HaHue (QOpPMYIUPOBOK, MMOHMMAHHE CMbICIA WU YMEHHE TMPUMEHSTH: 3aKOH
COXpaHEHMs] MaCcCOBOTO YHMCIA, 3aKOH COXPAaHEHHs 3apsfa, 3aKOH pPaJuOAKTUBHOTO
pacnana, IpaBUJIO CMEIIECHHUS;

— BJAJCHUE SKCIEPUMEHTAIbHBIMU METOJAMU HCCIIEIOBAHUSI B IPOLECCE H3YUYCHUS
3aBUCUMOCTH MOIITHOCTH U3JTy4€HHUs MPOAYKTOB pacnaja paJoHa OT BPEMEHU;

— MOHUMAaHHUE CYTH IKCIEPUMEHTAIBHBIX METO/I0B UCCIIEI0BAaHUS YaCTHIL;

— yYMEHHE UCIOJIb30BaTh MOJIYYCHHbIE 3HAHUS B MOBCEAHEBHOM KU3HU (OBIT, SKOJIOTHUS,
OXpaHa OKpYKarolllel cpeibl, TEXHUKA 0€30MaCHOCTH U JP.).

Crtpoenue u 3Bosonns Beenennoi

CocraB, cTtpoeHne u mpoucxoxaeHue CosHedyHOM cucTtembl. I[lnaHeTsl m manble Tena
Conneunoii cucremsl. Ctpoenue, nznydenue u spomonus Connua u 38e3a. CtpoeHne u
sBOJIIONMS BeeneHHoi.

[IpenmMeTHbIMH pe3yJibTaTaMH 00y4eHUs 10 JaHHOW TeMe SABJISIIOTCH !

— TpPEACTAaBIEHUE O COCTaBEe, CTPOCHUHU, MPOUCXOXKACHMU U Bo3pacTe CoraHEYHOU
CHUCTEMBI;

— YMEHHE MPUMEHATHh (PU3NYECKHUE 3aKOHBI [l OOBSACHEHMS JBW)KCHMS IUIAHET
CoTHEeYHOM CHUCTEMBI;

— 3HaTh, YTO CYUIECTBEHHBIMU IapaMeTpaMu, OTIMYAIOLIIMMU 3BE3]lbl OT IUIAHET,
ABJIAIOTCSI MX Macchl U MCTOYHMKHM DHEPTUU (TEPMOSAEPHBIE PEAKIMKU B HEApax 3BE3[ U
paaroOaKTUBHBIEC B HEAPAX TUIAHET);

— cpaBHUBaTh (U3MYECKHE M OpOUTAIbHBIE MapaMeTpbl IUIAHET 3€MHOM TpYIIBI C
COOTBETCTBYIOIIMMH MapaMeTpaMu IUIaHET-TUTAHTOB M HAaxXOJUTh B HHUX oOIlee Hu
pa3Iu4HOE;

— 00BsACHATH cyTh 3¢ dekra X. [lomnepa; popmMyaupoBarh U 0OBSICHATH CYTh 3aKOHA D.
Xab0ma, 3HaTh, YTO ATOT 3aKOH SBUJICS SKCHEPUMEHTAIBHBIM MOJTBEPKICHUEM MOJEIN
HecTalnoHapHOU BeeneHHoM, oTKphITON A. A. @puamMaHOM.

VIl. Onucanue y4eOHO-MeTOAMYECKOr0 1 MATEPHATbHO — TEXHUYECKOT 0
o0ecrneyeHus1 00pa3oBaTeILHOIO MpoLecca

Y4ueOHO-MEeTOMNYECKHE TTOCOOUS U CIIPABOYHAS JUTEPATYPA

1. ®dusnka 7 knace: yuebnuk / A. B. Ilepsimkun — M.: [Ipoda, 2014.

2. Mapon A. E. ®dusuka : JlumakThyeckwe Marepuanbl. 7 Kilacc : y4deOHoO-
Metoaudeckoe mocodue / A. E. Mapon, E. A. Mapon. — M.: Jlpoda, 2018.
3. XannanoBa T. A. ®dwusuka 7 kmacc: pabodas TeTpanb K ydeOHUKY A. B.

[Tepwrmkuna / M.: IIpoda, 2018.

4, ®dusuka 8 knacc: yueOHuk / A. B. Ilepwimikun — M.: Jlpoda, 2017.

S. Mapon A. E. ®wusmka : [lumaktuueckue wmarepuanbl. § Kiacc : ydeOHoO-
Mertonuueckoe nocooue / A. E. Mapon, E. A. Mapon. — M.: [Ipocda, 2018.
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6. XannanoBa T. A. ®usuka 8 kjacc: pabouas TeTpaapr K ydyeOHHKY A. B.
[Tepwrmkuna / M.: IIpoda, 2018.

7. ®dwusuka 9 xnacc: yueOnuk / A. B. [lepesimkun, E. M. I'ytauk — M.: [Ipoda, 2017.

8. MunbkoBa P. JI. PaGouas terpanp mo ¢usuke : 9 kiacc: Kk yueOHuky A. B.
[Tepeimkuna, E. M. I'ytHuk «®usuka. 9 xmace». ®I'OC / P. JI. MunbskoBa, B. B.
HBanoBa — M. : «Ok3amen», 2015.

9. Mapoun A. E. ®usuka : [upmaktudeckue wmarepuanbl. 9 kimacc : ydeOHO-
metoandeckoe nocooue / A. E. Mapown, E. A. Mapon. — M.: JIpoda, 2017.

10. B. W. JIykammuk, E. B. IBanoBa COopHHK 3a/1a4 110 Gu3HKe 11 7-9 KIIacCoB.

JIabopaTopHO — NPaKTHYECKOE OOOPYAOBAaHUE : CONEPXKUTCS B CHUCKE O0OPYIOBAHHS
KaOnHeTa (PU3UKH.

VIll. Ilnanupyemblie pe3yabTaThl H3yUeHHUs: Kypca ¢pusuku B 7-9 kiaccax
7 Kacc

Yuenux HAy4dumcs: nOHUmManv.

. CMBICIT TIOHATUH: (HU3WUYEcKoe sBIeHWE, (GU3UYECKUNA 3aKoH, (Hu3nUYecKue
BEJINYMHBI, B3aNMOICHCTBHE;
. CMBICT (PU3UYECKUX BEJIMYMH:  IyTh, CKOPOCTb, Macca, IUJIOTHOCTh, CHIIA,

naBieHue, paboTa, MOIIHOCTb, KWHETHYECKash SHEPrus, MOTEHIUAJIbHAs SHEPTHUs,
K03 (ULIUEHT TOJIE3HOTO JEHCTBUS;
. cMmbIch pusznueckux 3akoHoB: [lackansa, Apxumena, ['yka.

Yyenux noaxydum 603MOINCHOCNMb HAYHUUMbCA.

* coOuparb YCTaHOBKHM [UIsl SKCIIEPUMEHTa [0 ONUCAHUIO, PUCYHKY U TPOBOAMTH
HaOJII0ICHUS U3y4aeMbIX SIBJICHUI;

* M3MepATh Maccy, OO0BEM, CHIy TSKECTH, PACCTOSIHME; MPEACTAaBIIATH PE3yJIbTaThl
U3MEPEeHUN B BUI€ TaOJIUL], BHISIBIISATH SMIUPUYECKIE 3aBUCUMOCTH;

* OOBSACHATH Pe3yJabTaThl HAOIIOACHUH U HKCIIEPUMEHTOB;

* IIPUMEHATH DKCIIEPUMEHTAJIbHBIC PE3YJIbTAThl U IIPEACKA3aHUS 3HAYCHUs BEIUYMH,
XapaKTepU3YIOUINX X0 (PU3HMUECKUX SIBICHUII;

* BBIpaXaTb pPE3yJNbTaTbl HM3MEPEHHW M pacu€ToB B eAUMHULAX MexIyHapoaHOU
CHUCTEMBI;

* pelarh 3aJa4v Ha IPUMEHEHUE U3YyYEHHBIX 3aKOHOB;

* TMPUBOJIUTH MPUMEPHI MPAKTHUECKOTO MCIIOJIb30BaHUS (PU3NYECKUX 3aKOHOB,

* HCMOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKON AESITEIbHOCTH U B
IMOBCEJHEBHOM KU3HU.

& KJacc
YueHUK HayuYnuTCs OHUMATh:

. CMBICII TIOHSTHH: TEMJOBOE [BHUKEHUE, TEIUIONEepeaaya, TEeIIONPOBOJIHOCTD,
KOHBEKIUS, H3IY4YCHHE, arperatHoe COCTOSHUE, (ha30BBIA TMEPEXOM. AIIEKTPUUECKUN
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3apsij, 3JIEKTPUUYECKOE MOJIe, IPOBOJHUK, MOJYIPOBOJHUK U AUIIEKTPUK, XUMUYECKUN
JJIEMEHT, aTOM M AaTOMHOE€ SApO, IPOTOH, HEHUTPOH, OHJIEKTpUYEcKas CHJla, HOH,
AJIEKTpUYECKas LENb U CXeMa, TOUEYHbI UCTOYHUK CBETA, II0JIE 3PEHMS, AKKOMOIALIUs,
3epKajio, TeHb, 3aTMEHUE, ONTUYECKAsI OCh, (DOKYC, ONTUUYECKUI LIEHTP, OJIU30PYKOCTh U
JAJIbHO30PKOCTh. MarHUTHOE I10JI€, MAarHUTHBIE CUJIOBBIE JIMHUU, ITOCTOSIHHBIH MAarHWT,
MarHUTHBIN TOJIIOC.

® CMBICJI (1)I/ISI/I‘ICCKI/IX BCIIMYMH: BHYTPCHHAA OHCPIUA, KOJIHMYCCTBO TCIIJIOTHI,
YACIbHAA TCINIOCMKOCTb BCIICCTBA, YACJIIbHAA TCINUIOTA CropaHuA TOIUIMBA, YACJIIbHAA
TCIIJIOTA Hap006paSOBaHI/IH, yAacCibHasA TCIUIOTA IUIABJICHHA, TCEMIICpATypa KHIICHUS,
TCMIICpaTypa IJIaBJICHUS, BJIA)KHOCTD, BHCKTPI/I‘IeCKI/Iﬁ 3apsa, Chjla TOKaA, HAIIPSIKCHUC,
COIIPOTHUBJICHUC, YACIBbHOC COIIPOTUBJICHUC, pa60Ta U MOIOHOCTHL TOKa, YyIJIbl ITAACHMHA,
OTpaXCHUSA, IIPCIIOMIICHUA, (bOKYCHOG PaCCTOAHUC, OIITUYCCKAA CHUJIA.

. CMBICIT (PU3UYECKHX 3aKOHOB: COXPAaHEHHUs HSHEPrMHU B TEIUIOBBIX Ipolieccax,
COXpaHEHMsI JIEKTPUUECKOro 3apsina, OMa ajid ydacTka dJIeKTpudecKkor nenu, Jxoyis-
Jlenna, 3akoH AmMrmepa, 3aKOH HPSAMOJIMHEHHOIO pacIpOCTPAHEHUS CBETA, 3aKOHBI
OTpa)XEHUS U MPETOMIICHUS CBETA.

Yuenux nony4um 803MONCHOCHIb HAYYUMCAL .

* ONHCHIBaTh U OOBICHATH (PU3WYECKUE SIBJICHUS: TEIIONPOBOAHOCTh, KOHBEKIHIO,
U3JIy4E€HUE, HCIApEHHE, KOHJEHCALMI0, KHUIIEHWE, IUIABJIICEHHWE, KPUCTaJUIN3ALMIO,
UIEKTPU3ALMIO TeJ, B3aUMOACHCTBUE DIIEKTPUYECKUX 3apsA0B, B3aWMOJACHCTBHE
MarHuTOB, JEHCTBHE MAarHUTHOT'O ITOJISI HA ITPOBOJHMK C TOKOM, TEILIOBOE JECHCTBHE
TOKa, OTPAKEHHUE, IIPEIIOMIICHHAE CBETA;

* HCIONB30BaTh (U3MYECKUE TPUOOPHl W  U3MEPHUTENbHbIE WHCTPYMEHTBHI JUIS
u3MepeHus: (pU3MYECKUX BEIMYUH: TEMIEPATYpPbl, BIAKHOCTH BO3[yXa, CHJIBI TOKa,
HampsDKeHUsI,  AJIEKTPUYECKOrO0  CONPOTUBIEHUS, pabOTbl U MOIIHOCTH
IJIEKTPUYECKOIO TOKA;

* TPEACTaBIATH PE3yNbTaThl U3MEPEHH C MOMOIIBIO Ta0IHUILl, TPaUKOB U BBISABIISATH HA
9TOM OCHOBE JMIUPHUYECKHE 3aBUCUMOCTH: TEMIIEpaTypbl OCTBIBAIOIIETO TeEJla OT
BPEMEHHM, CWIBl TOKA OT HANPSDKEHUS Ha YYacTKE IIENM, yIjla OTpakKeHUs OT yrIja
[IaJICHUs CBETa, YIJla PEJIOMJICHUS OT yIvla aJcHUs CBETa,

* BBIpaXaTb pE3yJbTAThl U3MEPEHHM M pPAcyeToB B e€AuMHULAX MexayHapoaHOMl
CHUCTEMBI;

* TPUBOJAUTH TPUMEPHI TPAKTHYECKOTO HCIIOIb30BaHUS (U3NYECKUX 3HAHUA O
TEIUIOBBIX, 2JIEKTPOMAarHUTHBIX SBJICHUSAX;

* pelaTh 33aJa4i Ha IPUMEHEHUE U3YUYECHHBIX (PU3NUECKUX 3aKOHOB.

9-11 KJaccel
Yuenuk nayuumcs nonumamo:

* CMBIC]I TOHSTHH: MAarHUTHOE moJI€, atoM, aTOMHOC AapO0, PaJHOAKTHUBHOCTD,
HOHU3BHUPYIOIHUEC HU3JIYUYCHHA; OTHOCUTCIBHOCTbL MCXAHUYCCKOI'O JIBUIKCHUA,
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TPAaeKTOpUs, HWHEpLUUAJIbHAas CHUCTEMa OTCYETa, MCKYCCTBEHHBIM CIYTHUK,
3aMKHYTas CUCTEMA. BHYTPEHHUE CHUJIbI, MATEMATUYECKUI MAasTHUK, 3BYK. U30TOII,
HYKJIOH;

CMBIC]T (U3UYECKUX BEJIIMYMH: MarHUTHas UHIYKIMS, MAaTHUTHBIN TOTOK, YHEPTHUS
AIIEKTPOMAarHUTHOTO TI0JI, NEPEMEIIECHHUE, MPOEKIUsS BEKTOpPA, IMyTh, CKOPOCTb,
YCKOpEHHUE, YCKOpeHue CBOOOAHOIO MajJeHUs, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CUJa, CWJIa TSDKECTH, Macca, BEC Telld, UMILYJIbC, MIEPUOJ, 4acTOTa. aMILIMTYAA,
¢aza, AJIMHA BOJIHBI, CKOPOCTH BOJIHBI, SHEPTHUS CBA3H, 1e(HEeKT Macc.

CMBICNT (PU3MUYECKHX 3aKOHOB: YpaBHEHHS KWHEMAaTWUKH, 3aKoHbl HploTOHa
(mepBbIid, BTOPOH, TPETHil), 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOH COXPaHEHUSs
MMITyJIbCA, MPUHIHUI OTHOCHUTEIBHOCTH [‘anmuies,  3aKOHbl TapMOHHUYECKHX
Kosie0aHuM, MPaBUJIO JIEBOU PYKHU, 3aKOH AJEKTPOMAarHUTHOW MHAYKIIMH, TPABUIIO
JleHna. 3aK0H paJnOaKTUBHOTO pacnaja.

Yuenux noxydum 603MOINCHOCNb HAYHUUMbCA.

coOHMpaTh yYCTAHOBKU JJIs SKCIIEPUMEHTA IO OINHWCAHUIO, PUCYHKY M IPOBOJUTH
HaOJII0ICHUS U3yYaeMbIX SIBJICHUI;

U3MEPSITh CUJTYy TSKECTH, PACCTOSHUE; MPEACTABIATh PE3YIbTaThl MU3MEPEHUN B
BH/JIC TAOJIHII, BBISBJISATH SMIIMPUUIECKHIE 3aBHCUMOCTH;

OOBSICHATH PE3yIbTaThl HAOTIOICHUM U SKCIIEPUMEHTOB;

MPUMEHATh JKCIEPUMEHTANIbHBIE PE3YyNbTaThl JIA MpeACKa3aHWs 3HAYCHUS
BEJIMYMH, XapaKTEPHU3YIOMUX X0 (U3NICCKUX SBIICHHA;

BbIpaXKaTh PE3YyJbTaThl M3MEPEHUM U PaAcyETOB B €AMHUIIAX MeXIyHapoaHOM
CHCTEMEI,

pemaTh 3a/1auv Ha MPUMEHEHUE U3YYCHHBIX 3aKOHOB;

MPUBOAUTH IPUMEPHI MPAKTHIECKOTO HUCITOIH30BaHUS (PU3UICCKHUX 3aKOHOB;
MCIIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B MPAKTUUECKOU NESITEIbHOCTH
U B IIOBCETHECBHOMU KU3HU.
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