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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 ¢Qusnke Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUW U TpeOOBaHUM K pe3yJjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoMm (enepaibHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl IO (U3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYAIOMIMXCS W OPTaHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OCHOBE. B mporpamme mo ¢usuke y4uThIBAIOTCA
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboBannit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUeHHUs], a TaAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBlIMBaeT pacnpeeieHre yueOHoro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpuMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyJarOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIM YUYUTEIIO B CO3/JaHUM paboyeil mporpaMMsbl 10 yueOHOMY MPEAMETY.

®du3rka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
NPEIMETOB, TOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3y4yaeMbIX XHUMHEH, Ouosiorued, acrpoHomuend u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KApTUHY MHpa,
MPEJIOCTaBIIsICT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (DU3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue Qusukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HHTEPOPETUPOBAThL  JIAHHBIE U HUCIOJb30BaTh  HAy4YHbIC
J0Ka3aTeIbCTBA JIsl IOJYyYEHHUS BHIBOJIOB.

[lenmn wsyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mpenonaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBareibHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yromUx



OCHOBHBIE  00IIIE00pa30BaATEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Kosterun MunucrepcTBa npocenienus: Poccuiickoit @enepanuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyyenusi pusnkm:

NpUOOpETEeHNE HWHTEpeca W CTPEMIJICHHS OOydYalomuxcsi K HaydHOMY
W3YYEHUIO TPUPOJIbI, PA3BUTHE MX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUA O HAYYHOM METO]Ie TIO3HAHUSA M (pOpMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O POIU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TpPEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiein
npo¢eCCUOHATILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JabHEWIIeMy 00yYSHHIO B ’TOM HAMPaBIICHUN.

JlocTikeHre 3TUX Leled mporpamMMmbl 1o (U3WKE Ha YPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpUOOpPETeHUE 3HAHWK O JAWCKPETHOM CTPOSHWH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPHUUYCCKNX, MArHUTHBIX W KBAaHTOBBIX
SIBJIICHUSIX;

MPUOOPETCHUE YMEHUW OIMCHIBATH U OOBSACHATH (DM3MUECKHUE SIBJICHHS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS NPOCTEUIUX PACUETHBIX 3amad ¢
UCIIOJIb30BAaHUEM (U3MYECKUX MOJENCd, TBOPUYECKHMX U TMPAKTHKO-
OpUEHTHUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIIOAaTh MPUPOIHBIC SBICHUS U BBITIOJHATH OTIBITHI,
nabopaTtopHble  pabOThl M HKCHEPUMEHTAJIbHBIE HCCIEIOBAHUS C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHGOPMAIUCH (PU3HUECKOTO COACPIKAHUSA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3NUKH, aHAIIU3 U
KPUTUYECKOE OIICHHBAaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBLHON AeATEILHOCTH, CBI3aHHBIMU
¢ GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSAX (PU3UIECKON HAYKH.

Ha wnsyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEJIeN0), B 8
kiacce — 68 dacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Heeni0).



[Ipennaraemsiii B mporpaMMe Mo (U3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3uKe.

LIINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

N3ydenue (pU3MKU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs HAIPAaBIICHO

Ha JJOCTH>KEHHE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pE3yNbTaTOB.

B pesynbrare nzydenus pu3Mku Ha ypOBHE OCHOBHOTO 00OIIEro oOpa3oBaHUs

y oOyuatonierocst OyayT copMHpOBaHbl CIAEAYIONINE JINYHOCTHBIE PE3yJIbTAThl B

YacTH:

e 1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

e — INPOSIBJIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3nUeCKON HAyKU;

e — LIEHHOCTHOE OTHOIIECHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’KIAHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e — IOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUUYECKUM T[PUMEHEHHUEM
JNOCTHKEHUU (PU3UKH;

e — OCO3HaHME BAXXHOCTU MOPAIbHO-3TUYECKUX NPUHLHIIOB B JESITEIBHOCTH
YYEHOI0;

e 3)3CTETHYECKOr0 BOCIIMTAHUS:

e — BOCIPHUSTUE ACTETUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHMYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

e — OCO3HaHHE LEHHOCTH (U3MYECKOW HAyKHM KakK MOUIHOTO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTHs TEXHOJOTHMM, BAaKHEUILIEH COCTaBIIIOLIEH
KYJbTYpBHI;

e — pa3BUTHE HAy4yHOM IHOOO3HATEIBHOCTH, MHTEpPECA K HCCIEI0BATENbCKON
NEeSATENbHOCTH;

e 5) (¢opmupoBaHMA  KYJbTYpPbl 3A0pPOBbSI H  JIMOLHMOHAJIBLHOIO
0J1aronoJIy4us:

e — OCO3HAaHME IIeHHOCTH Oe30macHoro o0pa3a >KHW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH MpaBHJ O€30MACHOrO IOBEAEHUS Ha



TpPaHCTIIOPTE, HA JIOpOrax, ¢ JIEKTPUUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JOMAIIHUX YCJIOBHSIX;

e — chopMUpPOBaHHOCTh HaBbIKA peQIEKCUU, MNpPU3HAHUE CBOETrO IMpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa y APYyroro YeJIOBeKa;

e 6) TPYI0BOr0 BOCIIMTAHUA:

e — AKTHBHOE YyYacTH€ B peEUIeHWU MPaKTHYECKUX 3aaad (B paMKax CEeMbH,
o0pa3oBaTeIbHOM  OpraHM3allud, TOpoJa, Kpas) TEXHOJIOTUYECKON U
COIMAJIbHOW HAIMpaBICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (U3HUYECKUX
3HaHUM;

e — HMHTEPEC K MPaKTUYECKOMY H3yUEeHUIO Npodeccuii, CBSI3aHHBIX C (PU3UKOMH;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAllMsl Ha MpPUMEHEHUE (PU3NYECKUX 3HAHUW JUIsl pEIlCHUs 3a7ad B
00JIaCTH OKpY’KAIoOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OIICHKH UX
BO3MO>KHBIX MTOCJIEACTBUM JJIS1 OKPYKAIOLIEH CPELBI;

e — OCO3HaHHME TJIO0AJTBLHOIO XapakTepa SKOJOTMYECKUX MpoOIeM U MyTel ux
pelieHus;

e 8) aganTauuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJIBLHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBHIIOJIHEHUU HCCIEIOBAHUN U
POEKTOB (DM3UUECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NEeATENbHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHME JAe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH
buzuky;

e — IUIAHMPOBAHUE CBOEr0 PA3BUTHUA B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3AaUMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BAHUEM (DU3NUYECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBUU C YUYETOM BIMSHUS HA OKPYXAIOIIYIO Cpexdy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTte ocBOoeHHMS mporpamMmbl Mo (pH3MKE Ha YPOBHE OCHOBHOI'O
oO1mero o6pa3oBanusi y o0Oydaromnierocsi OyayT copMUpOBaHBI MeTaNpPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONINE T03HABATEIIbHBIC YHUBEPCAIBHBIC YUCOHbIC ISHCTBUS,



KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIE
YHUBEpCAIbHbIC yUeOHBIE IEHCTBHUS.

ITo3naBaTe/ibHBIE YHuBEpCaJdbHbIC yqeﬁmﬂe I[eﬁCTBHH

Ba3oBble JijornyecKkue JelicTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE TNPU3HAKH OOBEKTOB
(sBNIEHUN);

YCTaHAaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKALIMU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTHUBOPEUHSI B pacCMaTpUBAeMbIX (akTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh  TIPUYMHHO-CJICICTBEHHBIE CBS3M MPH U3YYEHUU (PU3NIECKUX
SBJICHUI W MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHIYKTHBHBIX YMO3aKJIIOUE€HUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSI3AX
(¢u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO peuieHus: y4eOHOW (u3HUecKOou
3a7aun (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIEHUs, BbIOOp Hamboiee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUA:

HCITOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT MTO3HAHMUS,
MPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY TUTAHY OITBIT, HECIOXKHBIHA
(bU3MYEeCKU JKCIIEPUMEHT, HEOOIbIIOE UCCIeN0BaHUE (PUINUECKOTO
SIBIICHUS;

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOATETHFHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
POBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIIee pa3BUTHE  (DUIUICCKUX
MPOIIECCOB, & TAKXKE BBIBUTATH MIPEAMOJIOKEHUS 00 UX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

MPUMEHSATH Pa3IUYHbIE METOAbl, MHCTPYMEHTBI U 3aMpPOChI MPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEIOKEHHOW Yy4eOHOU
(dbu3nYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALUIO
Pa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYI0 (OpMYy MpeacTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3a7aud  HECIOXKHBIMU
CXE€MaMH, IMarpaMMaMy, HHOU rpauKoi U UX KOMOMHALIUSAMHU.



KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0Jle¢ O0CYXJeHUsS YYeOHOro Marepuala, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOIl TEMBI U
BBICKA3bIBaTh WJECH, HAILIEJICHHbIE HAa pPELICHUE 3aJayd M MOJJIEp:KaHHe
OJ1aro’ke1aTeIbHOCTH OOIIEHNUS;

CONOCTABIAATh CBOM CYXICHUS C CYXACHUAMU JPYIMX YYaCTHUKOB
auanora, oOOHapyXUBaTh pa3jiuiKe U CXOJICTBO MO3ULINN;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PU3HUECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

NOHMMATh W HUCHOJNb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUECKOM
POOJIEMBI;

IIPUHUMATh LIEJI1 COBMECTHOW JESTEIIBHOCTH, OPraHU30BBIBATH JEHCTBUS
no e€ JOCTHXKEHMIO: PpACIPENeNsTh poJiM, OO0CYyX AaTb MPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO 4acTh PaOOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHUPYS CBOM JEHUCTBHS C JPYTUMHU
YJIeHaMH KOMAaH/]Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO KPHUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBUSL.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTYyalMsX, TPEOYIOIINX
JJIs perieHust GU3NYECKUX 3HAHMIH;

OPUEHTHPOBATbCSI B  PA3NMUYHBIX [OAXOAAX MPUHATHS  pelIeHUH
(MHIWBUyanbHOE, TPUHATHE DPEIICHUS B TPYMIE, MPUHSATHE pEIIeHUM
rpynmnoi);

CaMOCTOSITENIEHO COCTaBJIATh AITOPUTM pelleHus (PU3NUECKOl 3aJaun Hin
IUTAHAa MCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaraéMble BapUaHThI PEIICHUH;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJIEKBATHYIO OLICHKY CUTYallMU U Mpejiarath 1jaH €€ N3MEHEHNUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUA  (HEIOCTH)KEHHs])) Pe3yJIbTaTOB
JESATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTh (B TOM YHCIIE B XOJ BBIITOJIHEHHUS
(U3MYECKOr0  MUCCIEIOBAHHUA WM IIPOEKTa) Ha OCHOBE HOBBIX



OOCTOSITENICTB, W3MEHUBIIUXCS CHUTYaIllMii, YCTaHOBJIEHHBIX OIINOOK,
BO3ZHUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WA JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYIroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHnH GU3NUECKUX 3a7a4 UIn
B YTBEPIKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHIry o0yuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HAOIO/IEHUE, HKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAUHHIIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUS BeLIeCTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuia, nedopmanus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIIAIOIINECS COCYIbL;

paznuyarh sBiaeHUs (Auddy3us, TEIIOBOE IBUKEHUE YAaCTHI[ BEIIECTBA,
pPaBHOMEpPHOE  JBW)KEHHE, HEpPaBHOMEPHOE JABW)KXEHHE, HWHEpLus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIJIEHHON OCHIO
BpalllCHUsI, TepeAada MAaBi€HUs TBEPABIMH TEJNaMH, XKUIKOCTSIMU U
razamy, arMocdepHoe JaBleHUE, IUIaBaHUE Tell, MpeBpallleHUs
MEXaHUYECKON AHEPruu) Mo ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHHUE;
pacmo3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpY>XalollleM MHpe, B TOM uucjie (U3HUECKHE SBICHUS B MPUPOJIE:
MPUMEpHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXHBOU
NpUpoJie, ACUCTBUE CHJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro IaBJICHUS HA KHUBOW OpraHu3M, IJIaBaHUE PhIO, phluaru B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a/auy B yueOHYIO,
BBIJICJISTh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBIICHUI;
OTKCHIBaTh M3yYEHHBIE CBOICTBA TN M (PU3UYECKHUE SIBICHUS, UCTIOIb3YS
¢uznyeckue BeIMYMHBI (Macca, 00BEM, IJIOTHOCTh BELIECTBA, BpeMS,
IyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHHe (TBEPIOTO Tena, >KUIKOCTH, Tasa),
BBITAIKMBAOIIASl CHJIA, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3(pQUIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAsl SHEPrus), MpU ONHCAHUM MPaBUIBHO



TpakTOBaTh  (U3MUECKHH  CMBICH  HUCIHOJIb3yeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMYUHY C JIPYTUMHU BEIMYHMHAMH,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl TIpaBujia CIOXKEHHUs CHJI (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUiIO paBHOBECUs pblyara (06J0Ka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPTruU, TPU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBIACHATH (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHHE u3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (DPU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B |—2 JEHCTBUA, HWCMOJB3YysS 3aKOHBI M
bopmyrbl, CBs3BIBarONIME (DU3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCJIOBHSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH PACUETHI, HAXOAUThH CIPABOYHBIE
JaHHBIE, HEOOXOIMMBbIE JIJIsl PELICHUs 3a]1ay, OIICHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEHIMTh MPU TOMOIIH
(hbU3UYECKUX METOJ/IOB, B OMTMCAHUM MCCIIEI0BAaHUS BBIICIATh IPOBEPSIEMOE
Npeanosjaoxkenne  (rumoresy),  pa3inyaTb U UHTEPIPETUPOBATH
MOJYYEHHBIA pE3yJibTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, J€JIaTh
BBIBOJIBI T10 €T0 pe3yJibTaTaM;

MPOBOAUTL OMBITHl 0 HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(dbuznyeckux CBOWCTB TeJ: bopMyIHpOBaTH MIPOBEPSIEMBIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATh MPSIMbIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI W TeMIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPHUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOU BETUYUHBI OT
IPYroil ¢ WCMOJB30BAaHUEM MPSIMBIX HM3MEPEHHM (3aBUCUMOCTU MyTH
PAaBHOMEpPHO JABWXKYIIETOCA Tela OT BPEMEHHU JBUKEHHS TeJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
1 HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAU CONPUKOCHOBEHUS TEJI, CUITbI



YOPYTOCTH OT YJUIMHEHHS TPYKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00bEMa
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH
OT TJIOTHOCTH TeJIa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUs TEJ, YCIOBUW PaBHOBECHUS pbhlyara W OJOKOB), Y4aCTBOBATh B
IJIAHUPOBAHUM  Y4YEOHOTO WCCIENOBAaHUSA, COOMpATh YCTAaHOBKY W
BBITIOJTHITh W3MEPEHHUsI, CIEMysl MPEIIOKEHHOMY IUIaHy, (HUKCHpOBATH
pe3ynbTaThl TOJYYEHHON 3aBUCUMOCTH (DH3WYECKUX BEIWYUH B BHUIE
MPETOKEHABIX TaONMUIT W TpaduKOB, JeNaTh BBIBOABI IO pe3yJbTaTaM
MCCJIeI0BAHMSI,;

MPOBOJNTH KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIIECTBA JKUIKOCTH M TBEPAOTO TeEja, CHJIA TPEHHUS CKOJIBKCHHS,
TaBJICHUE  BO3/AyXa, BHITAIKWBAMONIAs  CWIa, JCHCTBYyIOIas  Ha
MOTPYKEHHOE B JKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
NPOCTBIX MEXaHU3MOB), CIEeAys NPEUIOKCHHOW WHCTPYKIUHU: TIpH
BBITIOJIHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHHE HCKOMOW BEJIMYUHBI,

coOJII0IaTh MpaBUjIa TEXHUKN 0€30MacCHOCTH IIPH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh TPUHIINAIBI JCHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIUar, MOJABUKHBIN W HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCAaHUA (B TOM YHCIIE:
MOJAIINITHAKY, YCTPOHWCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpecc,
MaHOMETP, BRICOTOMED, MOPITHEBON HACOC, aApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SBICHUH W HEOOXOIMMBIC (DU3MUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOANTh  MpUMEpPhl  (HAXOIUTh  WHMOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUsS (U3MUECKHX 3HAHUW B TIOBCETHEBHOU
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COONIOIACHUS
HOPM SKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATH OTOOpP HCTOYHMKOB uH(popmanmu B HWHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEFOIIIMXCS
3HAHMK W TYyTEM CpPaBHEGHHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH
nH(OpPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 33aJlaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (U3HUYECKOTO  COJEp)KaHMS, CIPABOYHBIE MaTepHabI,



pecypesl cety MIHTEepHET, BiianeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHbIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALMH (PU3HUYECKOTO COJEpKaHUs, B TOM
yucne MyOJUYHO JeNlaTh KpaTKue COOOLIEHHsI O pe3yjbTaTax MpPOEKTOB
WIM Y4eOHBIX HCCIEIOBAaHUM, IpPU OSTOM TPaAaMOTHO HCIOJIb30BaTh
M3YYEHHBIM TOHATUHHBIA anmapar Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEJOBAHMN paclpeaesiTh
00513aHHOCTH B TpYIIE B COOTBETCTBMM C IOCTaBJIEHHBIMU 3a/JayaMH,
CIEIUTHh 3a BBINOJHEHUEM I[UIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ B  JI€ATE€IBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIry o0yuenus B 8 kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIMOJIB30BaTh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJ, TEINIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTATIINYECKUE U
amopdHble Tela, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXHOCTh
BO3/yXa, TeMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUIaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsil, HIEKTPUUYECKOE MOJIE€, IPOBOJIHUKHU
Y TUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pacIIMpeHHEe M C)KaThe, Teriornepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KaNWUISPHbIC SBJICHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauM3anus (OTBEpJEBAaHUE), KUIICHUE,
Teronepeaaya (TErI0NPOBOIHOCTb, KOHBEKIIHUS, W3JTy4YeHHE),
AJIEKTpU3AIUs TeJl, B3aUMOJICCTBUE 3apsAJIOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JECHUCTBUE
MAarHUTHOTO TOJIsi HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAsT UHAYKIUS)
M0 OIMCAaHWI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX SIBJICHUUA B
OKpY’>KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIE SIBJICHHUS B TPHUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SABJIEHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
mone 3emuH, Jpeid MoI0COB, PO MAarHUTHOTO TMOJS IS KU3HH Ha
3emiie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B



y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3UUECKHUX
SIBJICHUH;

OMKCHIBATh MU3yUYEHHbIE CBOMCTBA T€N U (PU3UYECKUE SIBICHUS, UCIOIb3YS
(¢u3nuecKue BETUYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SJHEPTUsl, KOJIUYECTBO
TEIUIOTBI, YJENIbHAas TEINIOEMKOCTh BEIECTBA, YyJCNbHAs TEIUIOTA
IUTABJICHUS, YJIeNbHAsl TEIJIoTa MapooOpa3oBaHUs, YJelbHas TEIUIoTa
CropaHusi TOIJIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJBHAsI BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsl,
CUJja TOKa, DJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, padoTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), TNpHU ONHUCAHMM TMPABWIBHO  TPAKTOBATh
(U3UYECKUI CMBICI UCHOJb3YEMbIX BEIUYHH, OO003HAYEHUS U €IMHMIIbI
bu3nyeCKuX BEJIWYUH, HAXOAUTH (HOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUYMH;

XapaKTepHu30BaTh CBOWCTBA TN, (PU3UYECKUE SIBICHHUS U TPOLECCHI,
WCIIOJBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KHMHETUYECKON TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3ULUU IOJIEH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHMs 3apsiia, 3akoH OMa i yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMs] DJHEPrUH, IIPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIUCHIBATh €r0 MaTeMaTHYeCKOEe
BBIPA)KEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TE€Jl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrH4ecKux
IIaroB ¢ omnopod Ha |—2 H3yuyeHHBIX CBOICTBa (U3NYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JCHUCTBUA, WCMOJb3YysS 3aKOHBI M
dbopMyIbl, cBs3bIBarOlUE (DU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajIn3a
YCJIOBHSI 3a/layd 3allMChIBaTh KPATKOE YCIIOBHUE, BBIIBIIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpaTb 3aKOHBI U (POpPMYIIBI,
HEOOXoAuMbIEe JUIsl €€ pElIeHMs, MPOBOAUTH pacy€Tbl M CPABHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JTaHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOPbIE MOYKHO PpEUINTh MpPH MOMOIIU
(GU3MYECKUX METOJ0OB, HCIOJb3ysl ONHMCAHHE HCCIEIOBaHUsS, BBIAEIATH
IIPOBEPSAEMOE  MPEIIIONIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSIKA
IIPOBEJICHUS UCCIIEIOBAHUS, JEIaTh BBIBOJBI;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KAWL PHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS



BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECcCa OCThIBAHUS U
HarpeBaHusi IMpH M3IYYEHUH OT I[BeTa M3JIydarollei (IOrjiouaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApEHUsI BOJbI OT TEMIEPATYpPbl KUAKOCTH U
mIon@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3YyaJu3allksl MarHUTHBIX IOJEH IIOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MarHUTHOTO MOJsi HAa NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOJBHUIaresisi MOCTOSHHOTO TOKa): (OpMYyIHpPOBAThH
IIPOBEPSAEMBIE MPENOI0KEHHUS, COOUPATh YCTAHOBKY W3 IPENI0KEHHOIO
000py10BaHUs, ONUCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBOAbI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKa, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHaJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUI C YUETOM 3a1aHHOM a0COJIFOTHOM MOIPEUIHOCTH;
MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOU BETUYUHBI OT
Apyrod C  MCHOJb30BaHUEM MpPSMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJH IIONEPEYHOrO
CEYEHMsI U YACIBHOIO COITPOTHUBIICHHSI BELIECTBA IIPOBOJIHMKA, CUIIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHWs Ha  IPOBOJHUKE,
UCCJEIOBAHUE TIOCIEAOBATEIbBHOIO M  NapaJyIeIbHOTO  COEIUHEHH
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY H
BBIMOJIHATh U3MEPEHMs], CIEAysl MPEeNIOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUZAE TaOnui, U TpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEPEHHUS (PU3UUECKUX BEIMUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEJIOKEHHON MHCTPYKUUU, U
BBIYKCIIATH 3HAUECHHUE BEJIMYNHBI;

coOJII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MNPHUHLMIBL JEHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM 4YHCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETp,
BOJIbTMETP, CUETYUK OHIIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKUE
IIPETOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUIATEINb IOCTOSIHHOIO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOIAUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CTOpaHUsA, 3JIEKTPOCKON, PEOCTaTr), COCTABIATh CXEMBI JJIEKTPHUUYECKHUX
Heneil ¢ mocae10BaTeNbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycioBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;
OPUBOIUTH  MPUMEpPHl  (HAXOAWTh  WH(POPMALMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKNX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 oOecrieueHus: 0€30MacHOCTH NP OOpaIleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBISATh TOWUCK HMHPOpMAIMH  (PUINIECKOTO COACpXKaHUSI B
WuTepHeTre, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpaBHEHUs
JONIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIJCNATH  MH(POpMALUIO, KOTOpas
SBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITH HETOCTOBEPHOIA;
MCIIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUIl HAYYHO-TOMYJISPHYIO
JAUTEepaTypy (PHU3MUYECKOrOo COAEpXkaHHs, CIPABOYHbIE MaTepHalIbl,
pecypcsl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0006mass wHOOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (DHU3NUECKOTO
COJEpKaHUsl, B TOM uYHCi€ MyOJUYHO MPEACTABIATh pPE3YJIbTaThl
MPOEKTHON WJIM HCCIIEeNOBATENbCKON NEATEIHHOCTH, MPU STOM T'PaMOTHO
UCIIOJIB30BaTh M3YYEHHBbI NOHATUIHBIA anmapat Kypca (QU3HKH,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U UCCIENOBAaHUM (PU3NUECKHUX
MPOIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTaBIICHHBIMU 33J]a4aMHU, CJICIUTH 32 BBHIMOJIHEHUEM IUTaHA ACHCTBHUMA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILIGHWBATh COOCTBEHHBIM BKIAJI B
JESITEIbHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMO/IEICTBHE,
MIPOSIBIISIS TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K xoH1y o0yuenus B 9 kjacce npeiMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBLHOCTh MEXaHWYECKOrO JBIKCHUS, aedopmalius
(ynpyrasi, mjactuuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh U TEPETPY3KHU, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TsDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,



IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCITyCKaHUs W IOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHus,
M30TOIBI, SIIEPHAS] DHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBM)KCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHENHHOE JBUKEHHE, CBOOOIHOE
IIJICHUE TEJI, PABHOMEPHOE JIBIKEHHE 110 OKPY’KHOCTH, B3aUMOJEHCTBHE
TE€J, PEAKTUBHOE JBMXKEHUE, KOJIeOATENbHOE IBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE W NPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHSI CBETa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JTy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKHX SBJICHUU B
OKpyXaromeM Mupe (B TOM 4YHucie (PU3NYECKHEe SBIECHHUS B NPUPOJIE:
IIPWINBBI U OTJUBBI, ABMKEHUE MIaHeT COTHEYHON CHCTEMBI, PpEAKTUBHOE
JBVKCHUE OJKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 3X0, LBETa Ted,
ONTHUYECKHE SIBICHUS B NPHUPOAE, OMOJIOIMYECKOE IEHCTBHE BHIUMOIO,
yJIbTPapUOIETOBOIO M PEHTTCHOBCKOIO H3JIy4YeHHMH, €CTEeCTBEHHBIN
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Jy4yH, pPaAMOAaKTUBHOE H3Iy4YEHHE
NPUPOIHBIX MHUHEPANOB, JEHCTBUE PAJAUOAKTUBHBIX W3IYyYE€HUH Ha
OpraHu3M 4eJIOBE€Ka), NPH 3TOM MEPEBOJAMUTH MPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3UUECKUX
SIBJICHUH;

OMKCHIBATh MU3yUYEHHbIE CBOMCTBA T€N U (PU3UYECKUE SIBICHUS, UCIOIb3YS
(¢u3nYecKue BEIWYUHBI (CpEeIHsss WM MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWla YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHusi, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEPrus Tena,
MOJIHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHASI SHEPTUS CHKATOU
IIPY’KWHBI, KHHETHYECKas DSHEPrys, IOJHAs MEXaHW4YecKas DSHEpIHus,
NEepHOJl U YacToTa KoJIeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb NPEJOMIICHHS CPENibl), IPU ONMHCAHUH
NPAaBWIBHO TPAKTOBATh (IU3MYECKUN CMBICT HCHOJB3YEMBIX BEJIWYHH,
0003HaUYEHUs U EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOOUTh (HOPMYIIbI,



CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTbH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
INPUHLUI CYNEPIO3ULIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwiies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPaHEHUS HMMILYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MACCOBOTO YUCEN
IpHU SIIEPHBIX PEeakUusAx, MNPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBICHATh (PU3NYECKUE NPOIECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB C OMOpOoW Ha 2—3 M3YyYECHHBIX CBOWCTBA (PU3UYECKUX SBJICHUM,
(bu3nYeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHUH), UCMOJb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHUE
BEJIMYMHBL: HA OCHOBE aHAaJIM3a YCJIOBHMS 3aJadd 3alMChIBATH KPaTKOE
YCIIOBUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JTaHHBIE, BBIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl pELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IOJYYEHHOTO 3HAYEHUs (PU3HYECKOU
BEJINYMHBL;

pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOXKHO PpEUIUTh IpPH MOMOIIU
(GU3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHHE HCCIEIOBaHUs, BBIACIATH
MPOBEPSAEMOE MPEANOJIOKEHUE, OLCHUBAaTh MPABWIBHOCTh MOpsIKa
IIPOBEJICHUSI  UCCIIENOBAaHUs, JI€JaTh  BBIBOJBL, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB,;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
(¢u3MYEeCKUX CBOMCTB Ten (M3ydyeHUe BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh IEpHoAa KojeOaHuN MpyKMHHOTO
MasTHHKA OT MaccChl Ipy3a U JKECTKOCTU IPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYbl MaJIbIX KOJeOaHUM, MPAMOJIMHEHHOE PacIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs NIpeaMeTa B coOuparomiei
JAUH3€, HAOJIIOJEHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO  Habopa
o0OpyJOBaHUs, OINHUCHIBaTh XOJI ONbITAa M  €ro  pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

IPOBOANUTH IPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpenemnss
CpelHee 3HayeHHe Uu3MepseMOol BeNMYMHBI ((OKYCHOE pacCTOsiHUE



coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba MW3MepeHus
(M3MepUTENbHOTO IPHbOpa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C
WCITOJIP30BAHUEM TIPSMBIX HM3MEPEHHH (3aBUCHUMOCTh ITyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBIDKCHMHM 0O€3 HaudaJbHOM CKOPOCTH, Tepuoja
KOJIeOaHU MaTeMaTH4eCKOro MasTHHUKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yrila OTpaKEHUS CBETa OT yIJIa IMAaJeHUsS W yIja MPEIOMJICHUS OT yria
NaJeHNs): TIUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENFHO COOMPATH
YCTaHOBKY, (HUKCHpPOBaTh pe3yJbTaThl IMOJYYECHHOM 3aBUCUMOCTH
bu3NYecKuX BEIUMYMH B BHUJAE TaOMUIl U TpaduKOB, JENaTh BHIBOJABI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBIKCHHH,
YCKOpPEHHE CBOOOJIHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa M
nepuosl KoieOaHWii MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOuparoIieil JIMH3bL, PAAUOAKTHUBHBIN  (OH):
MJIAaHUPOBATh M3MEPEHUs, COOMpPATh JKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIICIyS MPEAIOKCHHOW WHCTPYKIMH, BBHIYHCIIATH
3HAYEHWE BEJIMYMHBI U aHATM3UPOBATH MOJIYYCHHBIC PE3YIIbTAThI C YIETOM
3aJJaHHOW MOTPEIHOCTH U3MEPEHHUI;

COOJTI0/IaTh MpaBUJjIa TEXHUKU 0€30MacCHOCTH IIPU paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

pa3nu4aTh OCHOBHBIC TPWU3HAKA W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIpa;

XapaKTepu30BaTh NPHUHIMIBI  JACHCTBUS HW3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCaHUA (B TOM YHUCIE:
CIOUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, IepUcKol, (oToammapar, ONTHYESCKHE CBETOBO/IBI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiabCoHA), HCMOMB3ysS 3HAHUS O
CBOMCTBaX (PU3WYECKUX SBIEHUA U  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH WU3YUYCHHBIX TEXHHUYECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX TIPOIECCOB
Ipy pEeHIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U cCOOMparoiei JIMH3E;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  WHGOOpPMAIMI0O O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TMOBCEIHEBHOMU
KU3HU sl oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3J0POBbsI U COOJIIOJCHUSA
HOPM 3KOJIOTHYECKOI0 TOBEICHUS B OKPYKAIOLIEN CPEJIE;

OCYUIECTBJATh TMOUCK HHpOpManuu (U3MUECKOrO0 COJEpPKaHUS B
NHutepHeTe, caMoCTOSTENHHO (GOPMYJIHUPYST TOMCKOBBINA 3alpoC, HAXOIUTh
MyTU OMPEAENICHHUs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMalu HA OCHOBE
VMMEIOLINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIB30BATh MPHU BHITIOJIHEHUH YUE€OHBIX 3aJaHUI HAYYHO-MOMYJISPHYIO
auTepatypy  (GU3MYECKOrOo  COACp)KAHUS, CIPABOYHBICE MaTepHUalbl,
pecypcebl cetn UHTEpHET, BiIaAeTh NpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
nHpopMaIMu U3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COJEpKaHus,
MyOJIMYHO NPEJICTABIISATH PE3yJIbTaThl MPOESKTHOMN UM UCCIIEI0BATEIbCKON
NEATEIIBHOCTA, IPA O3TOM TI'PAMOTHO  MCIOJb30BaThb  HW3YUYECHHBIN
MOHATUUHBIM anmapar HU3ydyaeMoro pasfaena (U3UKA U COMPOBOXKAAThH
BBICTYIUUICHUE TIpe3eHTAaIlMed C y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



IL.COAEP’KAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAOIIEro MUpa.

®usuka — Hayka o mnpupone. SBneHus npuponsl. Dusznueckue SABICHUSA:
MEXAHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ouznueckue BeauuuHbL. M3Mmepenue Qusnueckux BenuunH. Duzmueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi cucTemMa eHHHUII.

Kak ¢usuka u apyrue ecTrecTBEHHbIE HAYKU M3y4daroT npupoay. EcrecTBeHHO-
Hay4YHBI METOJ TIO3HAHUS: HaOJIOJIEHHE, T[OCTAaHOBKAa HAy4YyHOrO BOIpoOCa,
BBIJIBUKEHUE TUIOTE3, OKCIEPUMEHT II0 TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmoaaemoro siieHus. Onucanue GU3NUecKUX SBJICHUM C MTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEMIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®Ousudeckue npuOOPH U TPOIEAYypa MPSAMBIX HW3MEPEHHM aHAOTOBBIM U

1M (PPOBBIM MPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue EHbI IeTECHUS MIKaIbl U3MEPUTEIBLHOTO Mpudopa.
2. M3mepeHue pacCTOSAHUM.
3. Hszmepenune oO6béMa XHIAKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3Mepenue Temmeparypbl IpH TMOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATyphI.

6. IIpoBeneHue wuccienoBaHUs MO TMPOBEPKE THUIIOTE3bI: JAIBHOCTH IOJIETA
apuKa, MyHmeHHOTO0 TOPU30HTAIbHO, TeM OoJibllle, YeM OOJbIIe BHICOTA
ITyCKa.

Pa3znes 2. IlepBoHavyaibHbIe CBeJACHUS O CTPOEHNH BellleCTBA.

CrpoeHue BemecTtBa: aTroMbl M MOJEKYJbl, HX pa3Mmepbl. OMNbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenne yactuil BemiecTBa. CBS3b CKOPOCTH JABWIXKEHHSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBwkenue, nuddys3us. BzaumomeiicTBue dYacTwil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEU W TBEPIBIX
(kpucTamnyeckux) Tea. B3anMocBsi3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmroneHne OpOyHOBCKOTO JIBH>KEHHSI.



2. HaGmonenue nuddyszuu.
3. HaGmonenue siBneHnii, 0OBICHIIONINXCS MPUTSHKEHUEM WU OTTaJTKUBAaHUEM
YacTHIl BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OlileHKa TuaMeTpa aToMa METOJIOM PAZIOB (C UCIOIb30BaHuEM (poTorpaduii).

2. OnpITHI 10 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.

3. OmnbITI 10 OOHAPYKEHUIO AEUCTBUS CHUIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

MexaHnuueckoe JBUkKeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABWKEHHH. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.

SlBnenue wHepuMU. 3aKOH HWHEepUMH. B3auMojeilcTBHE Tell Kak IpUYMHA
M3MEHEHUsI CKOPOCTHU JIBUKEHUA Tesl. Macca kak Mepa uHepTHOCTH Tena. [noTHocTh
BemecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIC 00bEMA BEIIEeCTBA.

Cuiia kak XapakTepucTuka B3auMozeucTBus Ten. Cuiia yrnpyroctd M 3aKkoH
['yka. 3mepeHue cuiabl ¢ MOMOIIBIO AMHAMOMETpa. SIBJIEHUE TATOTEHUS U CHUJIA
TsokecTr. Crita TshKeCTH Ha JIpyrux Iuia"erax. Bec tena. HeBecomocts. Crnoxkenue
CWJI, HampaBJEHHBIX MO OJHOW mnpsmoil. PaBHonelctByromas cwi. Cuiaa TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE NOKOA. TpeHne B MPUPOJE U TEXHUKE.

Hemoncmpayuu.

Habnronenne MeXaHM4ecKoro IBUKEHHUS TENa.

N3mepenne cKopoCcTy NPSIMOJIUHENHOTO ABUKEHUS.
HabGnronenue siBjeHUST HMHEPLIMH.

HaOmronenre naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.
CpaBHeHHE MaccC MO B3aUMOJACHCTBUIO TEIN.

O v r W N e

CrnoxeHue CchJjl, HalpaBJICHHBIX 110 OJHOM MPSIMOIA.
./Ia60pamopubte pabomul u onvimeol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUs (IIapUKa B KUJIKOCTH,
MOJIEJIN AJIEKTPHUUECKOr0 aBTOMOOMIISI M TaK J1ajee).
2. OmpeneneHue cpeiaHeld CKOPOCTH CKOJIbBKEHHUS Opycka WIM LIapuKa I10
HAKJIOHHOU IJIOCKOCTH.
OnpeneneHue MWIOTHOCTH TBEPIOTO Tena.
4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTb pacTskeHus (aeopmanun)
IPY’KUHBI OT IPUIOKEHHOW CHJIBI.
5. OnbITHl, NEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHMS CKOJIBXEHHUS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Paszpneu 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.
HaBnenue. CriocoObl YMEHbUICHHUS M yBelW4YeHHs naBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJieHUsl raza oT o0ObéMma, Ttemmeparypsl. llepegaua naBieHus



TBEPABIMU TEJIAMM, XKHUJIKOCTAMM W razamu. 3akoH [lackans. I[IlHeBMaTmueckue
MalTuHbBL. 3aBUCUMOCTh JABJICHHUS JKUJIKOCTH OT DIyOWHBL. [ MapocraTudecKkuid
napanokc. Coobaronuecs cocyabl. ['nipaBindyeckue MexaHU3MBbI.

Atmoctepa 3emuin u armocdepHoe aaBinenue. IIpUyuHBI CyLIECTBOBaHUS
Bo3AylHON oOonouku 3emnu. Onwit Toppuuemnu. M3mepenue atmochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ[ YPOBHEM MODS.
[Tpubops! 17151 U3MepeHus: aTMOCHEPHOTO JIaBJICHUS.

JlelicTBHE XKUIKOCTHM M ra3a Ha NOIPYXEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.

o vk w N R

N

3aBUCHUMOCTh JAAaBJIEHUA ra3a OT TEMIEPaTyphI.

[lepenava naBneHUs KUJIKOCTHIO U Ta30M.

Coobmaromuecst CoCybl.

['mapaBauyueckuit mpecc.

[IposiBnenue nercTBrsi aTMOC(HEPHOro JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00bEMA MOTPYKEHHOM YACTH TeNa U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

VYcioBue miaBaHus Te: IJIaBaHUE WIM NOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTpyKEHHOU B
XKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOIIEH  CHIIbL, JCHCTBYIOIIEM HAa  TeNo,
MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, ICMCTBYIOIIEHA HA TEJIO B
XKUJIKOCTH, OT MaCChI TeJa.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAIKUBAIONIEH  CHJIBI,
JEUCTBYIOLIEH Ha TEJIO B KMIKOCTH, OT 00BEMA MOTrpyKEHHOU B KUAKOCTb
YaCcTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKU U OIPEICITICHUE
€€ rpy30N0AbEMHOCTH.

Pa3znesa S. PaboTra 1 MOIIHOCTB. JHEpPrus.

Mexanndeckast pabota. MOITHOCTD.

[TpocTele MexaHM3MBL: pblyar, OJOK, HaKJIOHHas IJIOCKOCTh. [IpaBuio
paBHOBecus peiuara. [I[puMeHeHue npaBuiia paBHOBECUS pblyara K 0JI0Ky. «30J10TO€
npaBuio» MexaHuku. KIIJ[ mpocTteix MexaHu3moB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.



Mexannyeckass odHeprud. KuHernueckas W NOTCHIUAIbHAs  JDHEPIUs.
[IpeBpailieHre OJHOTO BUJIa MEXAHUYECKON 3HEPruu B APYroll. 3aKOH COXPaHECHHS
SHEPIUHU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padoomol u onvimol.

1. Ompenenenue pabOTHI CUIIBI TPEHUS NIPU PABHOMEPHOM BUKEHUU Teja 10

TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccrnenoBaHue yclIIOBUM PaBHOBECHS pblyara.
3. H3mepenue KII/] HaKTOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPaHEHUS MEXaHUYECKOU dJHEPIHH.
8 KUIACC

Pa3znea 6. TenJioBble sIBJEHUS.

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOW TEOPUH  CTPOCHUS
BemiecTBa. Macca W pasMepbl aTOMOB U MOJIeKyd. OTBITHI, MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, KUJAKOTO M Ta3000pa3HOrO0 COCTOSIHUM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObSICHEHHME CBOMCTB ra3oB, XUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOXKECHUNW MOJICKYJIAPHO-KUHETUUYECKON TEOPHHU.
CmaunBaHu€ U KanWUISIpHBIE siBJICHUS. TenIoBoe pacliupeHue U CkaTue.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKECHUS
yacTull. BHyTpeHHsass »sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW SHEPIuu:
TeIIonepeaavya U coBepieHre padboTel. Buasl Temnonepenayn: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyUYCHHE.

KomuuecTBOo TeIwIoTHL. YAeinpHasd TEIUIOEMKOCTL BeIlecTBa. 1€IUIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro OanaHca. [1naBieHue u oTBepAeBaHNe
KPUCTANTMYECKUX BEIIECTB. YJIeJbHAS TeIUIOTa IuIaBieHus. llapooOpa3zoBaHue u
KoHneHcarus. Mcmapenune. Kunenue. VYjaenpHas TemioTa mnapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(PEPHOTO JaBICHUS.

BrnaxxnocTte Bo3myXa.

DHeprus TOIIMBa. Y JejbHas TEIJIOTa CrOpaHusl.

[Ipunuuner pabotel  TeroBbix aurateneit KIIJ TemsoBoro auraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIbI.

3aKOH COXpPAHEHHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.

2. HaGmonenue nuddyzuu.

3. HaOnronenue sBieHUN cMauyMBaHus U KaWJUISIPHBIX SIBJICHUM.



HabGnronenue TemioBoro paciiupeHus Teil.

W3meHeHne naBlieHHsl ra3a MpU U3MEHEHUH 00bEMA M HarpeBaHUM WIIU
OXJIAXKJICHUU.

[IpaBuna nu3MepeHus: TeMIepaTypsl.

Buael Tennmonepenaymn.

OxnaxxieHue Ipu COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHHN padoThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TEIUTOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue Kkurenus.

. HabGmromerre mocTostHCTBA TeMIIepaTyphl IIPH TUIaBICHUH.
13.

Moenu TEeIIOBBIX JABUTaTEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneIThl IO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJIIPHOTO MPUTSKEHUS.
OnpITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
OmnbITel 1O HAOMIOAEHUIO TEIJIOBOTO PACIIMPEHHs] Ta3oB, KHUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHMs BO3AyXa B OaJUIOHE IIIPULA.

OneITHI, AEMOHCTPUPYIOILIHE 3aBUCHUMOCTD JaBJIEHUS BO3yXa OT €ro 00bEMa
Y HarpEBaHUsI WIN OXJIAXKIACHUS.

[IpoBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

Habmionenne wu3MeHeHUs BHYTPEHHEH SHEpPruM Telna B pe3ysbTare
TeruIonepeauu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBJIEHHUS TEIJIOOOMEHAa MpPU CMEUIMBAHUU XOJOJIHOH H
ropsiuei BOJIBI.

Omnpenenenre KOJUYECTBA TEIUIOTHI, OJYUYEHHOTO BOAOM MPH TEIIO0OMEeHe
C HarpeThIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne npouecca UCapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yIeapHOM TEIUIOTHI IJIaBICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue U MATHUTHbIE SIBJICHMS.

Onekrtpusaunst Ten. [[Ba ponxa 3JIEKTpUYECKHMX 3apsloB. Bsaumopencraue
3apsDKEHHBIX Ten. 3akoH KyiioHa (3aBUCMMOCTB CHIIBI B3aUMOJEHCTBUS 3apsSKEHHBIX
TEJ OT BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKIY TEJIaMU).

Onektpuueckoe mnoJie. Hampsok€HHOCTh 3nekTpudeckoro mnosid. [IpuHnmn
CYNEPIIO3ULIUN IEKTPUUECKUX MMOJI€H (Ha KAYECTBEHHOM YPOBHE).



Hocurenn 5>rmeKTpUYECKHUX 3apsAA0B. OJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenue atoMa. [IpoBOTHMKHM U TUAJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsja.

OJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUSA AJIEKTPUYECKOTO TOKA.
NcToyHUKM TIOCTOSSHHOTO TOoKa. JIeHMCTBUSL 3JEKTpUUECKOro ToKa (TEIIoBOE,
XHMHYECKOE, MArHUTHOE). DJIEKTPUIECKUN TOK B KUJIKOCTSAX U ra3ax.

Onektpuueckass  1enb. Cuia  Toka.  DJEKTPUYECKOE  HaIpsLKEHUE.
ConpoTuBieHUE MPOBOJAHUKA. Y IEIbHOE CONPOTUBIICHUE BelleCcTBA. 3aKOH Oma s
yuacTka uenu. [locnenoBarenbHoe U napajuieibHOE COEUHEHUE MMPOBOIHUKOB.

PaGora ® MOIIHOCTH dIEKTpUYecCKOro Toka. 3akoH Jxoymns—JleHia.
DNeKTpUUECKHe MEeNU W MOTPEOUTENN AIEKTpUUecKor 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMOaeiCTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE
noje. MarHuTHoOe 1oJjie 3eMJIM U ero 3HaueHue )1 KU3HU Ha 3emiie. OnbIT Dpcrena.
MarauTHo€e 10JIe NEKTPUIEeCKOro Toka. [[puMeHeHne 3J1eKTPOMarHuTOB B TEXHUKE.
JlelicTBM€ MAarHMTHOTO TMOJISI Ha TMPOBOJAHUK C TOKOM. OJEKTPOJBUTaTEb
MOCTOSAHHOTO  TOKa. Mcmosib30BaHWME  DNEKTPOJBUTATENed B TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajiest. SBieHUE 3JAEKTpOMAarHuTHOW uHAYKUMU. IIpaBuno Jlenia.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIyYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIINU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJnekTpu3anus Te.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3AaUMOJICUCTBUE 3aPSXKEHHBIX TET.
YCTpOMCTBO M AENUCTBUE JIIEKTPOCKOIIA.
DJekTpocTaTudeckass MHIYKIIHS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U AUDIEKTPUKH.
MoaenvnpoBaHue CHIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
HcToyHnKH TOCTOSTHHOTO TOKA.
JlencTBUA 3NEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B XKHUJKOCTH.
. ['a3o0BBI1 paspsa.
. U3mepenue cuibl ToKka aMIepMETPOM.
. I3Mepenune 3JeKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtar n Marazus COIpOTUBIICHUN.
. BzaumopencTBre MoCTOSSHHBIX MAarHUTOB.
. MoaenvupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS TTOJFOCOB MAarHUTA.
. MozienupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

W X N Uk W N E
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18
19
20
21
22
23
24

25

. OmeIT Dpcrena.

. MarauTHoe noJjie Toka. DJIEeKTPOMArHuT.

. JleficTBME MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOIBUTATENIh TOCTOSIHHOTO TOKA.

. UccnenoBanue siBeHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

. OnbiTel Papapes.

. 3aBUCUMOCTh HAIlpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

. DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padoomul u onvimol.

1.

o vk~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OmnbITel  TO  HAOMIONCHHWIO DJICKTPU3alMM  TeJl HHAYKIUEH | TIpH
COIIPUKOCHOBEHUM.

HUccnenoBanne [EUCTBHUS JIIEKTPUYECKOrO TMOJA HA MPOBOJHHUKHA U
JABIICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUICCKOMN 1IETTH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUIIBI TOKA.

N3Mepenune u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYLIErO0 4YEpe3 PEe3UCTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HAa PE3UCTOPE.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS
MMPOBOJIHUKA OT €r0 JUIMHBI, IJIOMIAA1 MOMEPEYHOr0 CEYEHHS U MaTepHUaa.
[IpoBepka mpaBuia CIOXEHHS HANPSHKEHUW NOPU  MOCIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuiia g CWIbl TOKAa MPU TNApPaUIEIbHOM COCAMHECHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIAEKTPUIECKOTO TOKA, UIIYIIETO YePe3 PE3UCTOP.
OrnpenesieHue MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACISEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO 4YE€pe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ narpeBaTers.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHrie MarHuTHOTO MOJIsl IOCTOSIHHBIX MAarHUTOB MPHU UX OOBETUHEHUH U
pa3AceHUN.

HccnenoBanne AEUCTBUSA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KATYIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTYIIKE.
N3ydenne nercTBUS MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
KoncrpyupoBanue u uzydeHue padoThl AIEKTPOBUTATEINS.

N3mepenue KIIJI anekTpoaBUraTeibHON YCTaHOBKH.



21. OneITEI 1O HCCICAOBAHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ WHAYKIOHH:
HCCJICAOBAHHC W3MEHEHUH 3HAUCHUS U HaIlpaBJICHUA MHAYKIIMOHHOI'O TOKaA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJeHHUA.

Mexannueckoe nBMKeHue. MarepuanbHasgs Touka. (Cucrema  oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWXKEHHs. PaBHOMEpHOE NpPAMOJIMHEWHOE
nBrkeHue. HepaBHomMepHOe mNpsMoiMHEWHOe ABrkeHue. CpeaHsis U MTHOBEHHas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHoe aBuxkeHue. (CBoOoaHOE
nageuue. OnbeITe! [ amuies.

PaBHOMepHOE nBHXKEHHE IO OKpyKHOCTH. [lepuoxg u uvacrora oOparieHus.
JInHenHas u yrioBast CKOpoCTU. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBeiit 3akoH Herotona. Bropou 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cUiia TPEHUSI CKOIbXKEHUS, CUila
TPEHUS MIOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOJHOTO
najgeHus. /[pwkenue muaner Bokpyr CousHna. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanbHOM TOukH. AOcomtoTHO TBEpHoe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttena. M3menenne mmmynbsca. Mmmynsc cuiibl. 3aKOH COXpaHEHMS
uMITyJabsca. PeakTuBHOE IBUXKEHNE.

Mexanundeckasi pabota U MOIIHOCTh. PaboTa cuil TshKeCTH, YNpyrocTH, TPEHUS.
Cs3p sHeprun u paboTel. [loTeHIManbHas HSHEpPrusi Teja, MOJHATOIO HaJ
IIOBEPXHOCTBIO 3eMiU. [loTeHnnanbpHas 3HEPrusi C:kaTtou mpykuHbl. KnHeTnueckas
sHeprus. TeopeMa O KHHETHYECKON SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOM
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHWYEeCKOTO JABM)KEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUM ABWIKEHHS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMS.
HabGmronenue nBr>xeHus Tea o OKPY>KHOCTH.



9.

10.
11.
12.
13.
14.
15.
16.

HabGnronenne MexaHW4ecKHX SIBJICHUM, MPOUCXOAIIUX B CHUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl Tejla W JACHCTBYIOIIEW Ha HEro
CHJIBL.

HabGmronenne paBeHCcTBa CHIT TIPU B3aUMOICHCTBUN TEJ.

W3meneHune Beca Tenna npu yCKOPEHHOM JIBUKEHUM.

Ilepenaya uMmirysbca Ipu B3aUMOJAEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJCHCTBUU.
HabGnronenune peakTUBHOTO ABUKEHHUS.

CoxpaHeHHe MEXaHUYECKOH S3HEPTUU IPH CBOOOHOM IaJICHUU.

CoxpaHeHHEe MEXaHUYECKON SHEPIHM IPHU JIBWXKEHHH Teja I0J IEHCTBHEM
IIPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTta Uisi pa3roHa W JaJdbHEHIIEro pPaBHOMEPHOTO
JIBIKEHUS IIAPUKA WIIN TEIEHKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJbXKEHUS Opycka WM JBUXKEHUSA
LIapUKa 10 HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JIBHOKEHUM IO
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHM NHYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CAM MPU PABHOYCKOPEHHOM JBMKEHUU 0e€3
HAayaJIbHOM CKOPOCTH IIyTH OTHOCATCS Kak psiJi HEUYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIIME MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHUSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue kKodhGUIMEHTA TPEHUS CKOJIBKEHUSI.

Onpenenenune KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CHIBI TPEHUSI TPU PABHOMEPHOM JIBIXKCHUU TeJa IO
TOPU30HTAIbHOU MMOBEPXHOCTH.

Onpenenenue pabOTBIl CHUIBI  YOPYTOCTH TPU TOABEME Tpy3a ¢
MCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXpaHEHUs SHEPTHH.

Pasznen 9. Mexannueckue K0J1e0aHUA U BOJHBI.



Konebarensrnoe nuxkenue. OCHOBHbBIE XApaKTEPUCTUKHU KoJIEOAHUM: MEpPUO/I,
4acToTa, aMIUIMTyAa. MaremMaTudyeckuii U NpYKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATEIHHOM JIBUKEHUU.

3aTtyxaronue KOJIeOaHMUS. BrinyxaeHubie KOJIeOaHMSI. Pe3onanc.
Mexanunueckue BoaHbl. CBOMCTBA MeXaHUYECKUX BOJIH. [Ipo/1onbHbIE M TONEpEYHbIE
BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacmnpocTpaHeHHs. MexaHWYecKUe BOJHBI B
TBEPJIOM TeJI€, CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMKocTh 3ByKa W BbIcOTa TOoHa. OTpaxeHue 3Byka. MHpasByk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmonenue konebaHuM Ten TOJA JCHCTBUEM CHIIBI TSKECTH W CHJIBI
YIPYTOCTH.

HabGnronenue kosnebaHuii rpy3a Ha HUTU U Ha NPY>KUHE.
HaOmroienre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacrnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaGmro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKNI pE30HAHC.

JIaﬁopamopre pabomwt u onvimel.

1. OmpeneneHre 4acTOThI U Mepuoja KojieOaHUH MaTeMaTUYECKOro MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJIa KOeOaHU MPYKMHHOTO MASITHUKA.

3. HccnenoBaHue 3aBUCHMOCTH TEpUOJA KOJCOAHUN MOABEHIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEpUOa KOJIeOaHUM IPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJA KoJeOaHUM Tpy3a, MOABEIUICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KojieOaHuM
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.

Paznen 10. D1eKTPOMATrHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMAarHUTHOE noJIe. DJIEKTPOMAarHUTHbIE  BOJIHBIL. CaoiicTBa
ANeKTpoMarHuTHeIX BoJH. [llkama anexkTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHutHas mnpupoaa cBera. CkopocTh cBera. BoiHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.
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1. M3ydeHune CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBI0 MOOUIBLHOIO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas moznens cera. Mcrounuku cserta. [IpsMonnHentHOe pacnpocTpaHeHue
ceera. 3atMeHusa ComHna u JlyHel. Otpaxenue cera. Ilmockoe 3epkano. 3akoH
OTpa’KE€HHUsI CBETA.

[Ipenomnenue cBeta. 3akoH TIpelaoMiieHUs cBeTa. [lomHOe BHYTpeHHEE
OTpaKeHHE CcBeTa. VIcnoyib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHUS B ONTUYECKHUX
CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema Qoroamnmnapara, MAKPOCKOIA
U Teneckormna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B cnekTp. Omnbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpsiMONTMHENHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonmyyenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.

[Ipenomiienue cBera.

OnTryeckuii CBETOBO/I.

Xon nyuel B coOuparoniei JInH3e.

XO0J Iy4yel B pacCEenBAIOIIEH JINH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Moaensp riasza.

11. Paznoxxenue 0enoro cera B CHEKTP.

12. [lonmy4yenune 6emoro cBeTa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJla OTPAXXEHHUs CBETOBOIO Jiyya OT YIja
naJieHuUs.

2. M3yueHune xapakTEepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCMMOCTH yrja IMPEIOMJIEHUS CBETOBOrO Jyda OT yrjia
NaJieHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».

4. TlomyueHue n300pakeHHI ¢ MOMOIIBI COOUPAIOLIEH JTHUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKOM CHUIIBI COOMPAOIICH
JIVH3BI.

6. OIBITHI O Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnBITBl MO BOCHPHUATHUIO I[BETA MPEIMETOB MPU UX HAONIOJEHUU Yepe3
I[BETOBbIE (DUITHTPHI.

Pa3znen 12. KBanroBble IBJIeHUS.
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Omneitel Pezepdopna m mmanerapHas mozenb atoma. Mopenbp atoma bopa.
Hcnyckanue u noranouieHue ceera aroMoM. KBaHTel. JInHeHyaTsie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- u ramma-uznyuyeHus. CTpoeHHE aTOMHOIO
anpa. HykinonHast Mogens aToMHOTO siapa. M3oTonel. PaguoakTuBHBIE TPEBPALLICHHUS.
[lepnon nmosypacnazga aTOMHBIX sIAED.

AnepHble peakuuy. 3aKOHBI COXpPAHEHUs 3apsiiIOBOTO M MacCOBOTO YHCEN.
OHeprust CBs3M aTOMHBIX saep. CBsi3p Maccel M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounnku sneprun ConHua u 3BE3 .

Snepnas osHepreruka. JleWCTBUA pPaAMOAKTHUBHBIX M3JIyYEHUNM Ha JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CHexTphl U3Ty4YEHUS U MOTIIONIEHUS.

CHexTpsl pa3au4HbIX ra30B.

CnekTtp Boaopoa.

Habmronenue TpekoB B kamepe Buiibcona.

Pabota cuérurika HOHU3UPYIOIINX U3ITYUESHH.

Peructpauus u3inydeHus NpUpOIHbIX MUHEPAJIOB U MIPOIYKTOB.

JIaﬁopamopre pabomwt u onvimel.

1. HaOmroneHue CrIoUIHbIX U JMHENYAThIX CIEKTPOB U3TYUEHHUS.

2. HccnenoBanue TPEKOB: N3MEPEHHUE PHEPTUU YACTULBI IO TOPMO3HOMY IIYTH

(o gororpadusim).

3. H3mepenue paaroakTUBHOTO (oOHA.

IToBTOPUTEIHLHO-00001IIAO U MOTYJIb.

[ToBTOpUTENHEHO-0000AONINKA MOYJIb MPEJHA3HAYEH ISl CUCTEMATU3allui U
0000IIeHNs MPEIMETHOTO COJAEPKAHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
OpU HM3YyYEeHUM BCEro Kypca (U3MKH, a TaKkkKe JUIsl MOJATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY 3K3aMeHy Mo (u3MKe s O0ydyarouuxcs, BbIOpaBUIMX ATOT
y4eOHBbII peIMeT.

[Ipn m3yyeHHH NAHHOTO MOIYJS PEAIM3YIOTCSI U CHUCTEMATU3UPYIOTCS BHJIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIHEeUMBAETCS JOCTHXKEHHE NPEIMETHBIX U
METalpeIMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOyueHus,  (GopMupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTb: OCBOEHME HAYyYHBIX METOJOB HCCIEHOBAHUS
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SABJICHUN TPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSAMHU OOBICHATH (DU3UUYECKUE
SABJICHUS, IPUMEHAd I[IOJIyYeHHbIC 3HAHWUA, pelarb 3aJadyd, B TOM UHUCIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMIIHANBEHO AEATENBHOCTHBIA XapaKTep MNAHHOTO pas3lielia peain3yeTcs 3a
CYET TOr0, UTO 0OYyYAIOIIMECs BHITIOIHSIOT 3aJJaHUs, B KOTOPBIX UM IpeJIaraeTcsi:

Ha OCHOBE TMIOJYyYEHHBIX 3HAHUW paclo3HaBaTb U HAY4YHO OOBACHSITH
dbu3nyeckue SBICHUS B OKPY>KaIOIIel MPUPOJIE U MOBCETHEBHON KU3HH;



UCIIOJIb30BaTh HAy4YHBIE METOJbI UCCIEAOBaHUA (U3UYECKUX SIBJICHUU, B TOM
4uCIIe AJ MPOBEPKU TUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4YHbIE OCHOBBI HamOoJiee BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAmpuMep, MPAKTUYECKOr0 MCIOJb30BAHUS PA3IMUHBIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHa MPEBpAIEHUS] U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPIUH.



III. TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoTsI
pecypchl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
bub6nuorexa [JOK
1.1 O - 2
HBHKE - Hayka o PHpOAe https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 O 2 1
HBHHCECKHE BETHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pasznea 2. [lepBoHayaibHbIE CBeJIeHUSI 0 CTPOCHUM BellecTBA

2.1 CrtpoeHne BemecTa 1 bubmorexa HOK
' P HI https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOJICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
2.3 A 2
FPETATHHE COCTORHNA BettecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
b K
3.1 Mexanndeckoe JBIKCHUE 3 no/morera O

https://m.edsoo.ru/7f416194




bu6nmoreka [JOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
3.3 Cuuna. Brtet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnuorexa [{OK
' TeJIaMH, )KUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBienne XuKoCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATnmoc(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTHU U T'a3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPTrUst
bu6mmoreka [IOK
> Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Tpocteie Mexaru3sMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBieHUs
11 C . orBa 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELIE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tena bubnunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.rw/7FA18 1 co
bubmuoreka [JOK
2.3 MarHTHBIC ABICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5




9 KUIIACC

KoJsm4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHUe pa3iesioB U TEM (uudposble)
Ne i/ P Kontpoubnsie | IIpakTnueckue bp
NMPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 Mexannueckoe OBUKEHHUE U CITOCOOBI €ro 10 1 bu6mmoreka [IOK
' Ol CaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 Bzaumoneiictue Te 20 1 3
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBT COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pazgen 2. MexannuecKue KoJ1e0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 M 0 3
CXAHITICCRHC ROMCOARMA ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 1
CXBHHUCCKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
DIEeKTPOMArHuTHOE I0JIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6




Pa3nen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacpoOCTpaHEHHUS CBETa 6 2 bubmmorexa HOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bI 1 onTUYECKUE MPUOOPHI 6 3 https://m._edsoo ru/7f41 adat
bu6mmoreka [IOK
4.3 Paznosxenue 6emoro cBeta B CIIEKTP 3 2 hits://m_ edsoo.ru/7f4 1 adat
Hroro no pazngeny 15
Pasznea S. KBanToBble siBJIeHUS
bu6mmoreka [{OK
5.1 Hcnyckanue u norjaonieHue cBeTa aroMoM 4 1 https://m._edsoo.ru/7f41 adat
bu6mmoreka [IOK
52 CTpoeHHe aTOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHblie peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasnea 6. IlopToputebH0-00001aI0IIMIA MOYJIb
[ToBTOpeHue u 06001IeHNE COAEPIKAHUS bubnmoreka [JOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




