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IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
JInyHOCTHBIE pe3yJIbTaThl:

1) choMUpPOBaHHOCTH MO3HABATEILHBIX MHTEPECOB HAa OCHOBE PAa3BHTHUS MHTEILICKTYAJIbHBIX W

TBOPYECKUX CIIOCOOHOCTEN yJalIuxcs,

2) yOeKIEHHOCTh B BO3MOXKHOCTSIX IO3HAHHS IPHPOJBI, B HEOOXOIMMOCTH pPa3yMHOIO

HCIO0JIb30BAHUS JOCTH)KEHUN HAYKU U TEXHOJIOTUHM JJISl JaJbHEHILEro pa3BUTHUS YEIOBEUECKOTO

oOmiecTBa, yBaKEHUS K TBOpPLAM HAyKH M TEXHHKH, OTHOIICHHWE B (M3MKE, KaK DSJIEMEHTY

00I11e4YeNI0BeYeCKON KyIbTYPHI,

3) caMOCTOSATENBLHOCTh B IPHOOPETCHUN HOBBIX 3HAHUI U MPAKTUYECKUX YMCHUM;

4) rOTOBHOCTH K BBIOOPY JKU3HEHHOTO ITyTH B COOTBETCTBUHU C COOCTBEHHBIMU HHTEpPECAMH H

BO3MOYHOCTSIMU;

5) ™otuBaims 00pa30BaTEIbHOW JEATEIBHOCTH NIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-

OPUEHTUPOBAHHOTO MMOAX0/1a;

6) dbopmupoBaHHE NEHHOCTHBIX OTHOWICHHWH IPYr K JPYry, YYUTENIO, aBTOpaM OTKPBITHH H

M300peTeHH, pe3ynbTaTaM 00ydIeHHS.

MeTanpeaMeTHbIe pe3yabTaThl:
Perynarusneie YV /|

e VYMeHHE CaMOCTOSITENIbHO ONPENENATh LEAN 00y4YeHHs, CTaBUTh U (POPMYIHPOBATH HOBBIE
3aaud B yuyeOe M MMO3HABaTEIbHON JAEATEIbHOCTH, pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH
O3HABATEILHON IESITEILHOCTH.

e VYMeHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh MyTH JOCTHXKEHMsI LeJeil, B TOM 4ucie
albTepHATUBHbIE, OCO3HAHHO BbIOMpaTh Haubojee HPGPEKTUBHBIE CHOCOOBI pEIIeHUs
y4eOHBIX U MO3HABATEIbHBIX 3aa4.

e VYMeHHE COOTHOCUTh CBOM [JEMCTBUSA C IUIAHUPYEMBIMHM pE3YJIbTaTaMHU, OCYLIECTBIAThH
KOHTPOJIb CBOEH JAEATEILHOCTU B MPOLIECCE JTOCTHKEHUS PE3yNIbTaTa, OMPEAEsITh CIOCOOBI
JNEHUCTBUIM B paMKax NPEIIOKEHHBIX YCIOBHH W TpeOOBaHUM, KOPPEKTUPOBATh CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHAIOUIEHCS] CUTYAIUEH.

e VYMeHHME OLCHMBAaTh MPABUIBHOCTb BBINOJHEHHUA Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MO’KHOCTH €€ PEIICHUSI.

e BrajneHue oCHOBaMH CaMOKOHTPOJISl, CAMOOLIEHKH, IMPHUHATHUS PEIIEHUN U OCYILECTBIICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOW U MO3HABATEIbHOM.

ITo3naBarensHbie Y VY]]

e YMEHUE OIpeleNsaTh IMOHATHsS, CO3/JaBaTh 0000LIEHMs, YCTaHABIMBaThb AaHAJIOIHUU,
KJIaccu(uUUpoBaTh, CaMOCTOSATEIBHO  BbIOMpAaTh  OCHOBAHHUSA W KPUTEpUH UL
KJaccu(uKaluy, YyCTaHABIMBAaTh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOIMYECKOE
paccyXJeHue, yMO3aKJIo4eHHe (MHAYKTMBHOE, NEIyKTHBHOE, IO AaHaJOrMu) U JesaTh
BBIBO/IbI.

e YMeHue co3JaBarh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKU M CUMBOJIbI, MOJICNIM U CXEMBI JUIS
peleHus yueOHbIX U M03HABATENbHbIX 33/au.

e CMBICIIOBOE UTECHHE.

e @dopMHpOBaHHWE M PA3BUTUE HKOJIOIMUYECKOI'O MBILIUICHUS, YMEHHE IPHUMEHSATh €ro B
M03HABATEIbHON, KOMMYHUKAaTMBHON, COLMAJbHONM NpPaKTUKE U MNPpo(ecCHOHATBHOM
OpHEHTAINH.

e Pa3BuTHEe MOTMBalMU K OBJIAJICHUIO KYyJIbTYPOM AKTHMBHOIO HCIIOJIB30BAHHS CJIOBApPEN U
JPYTUX TIOUCKOBBIX CUCTEM.

KommynukaTtusHbie YV /]

e VYMeHHe OpraHu30BBIBATh YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JIEATEIbHOCTD C
YUYUTEJIEM U CBEPCTHUKAMHM; paboTaTh MHAMBH/YyaJIbHO U B IPYIIE: HAXOJUTh oO1iee
peleHue 1 pazpemaTh KOH(QIUKTHI Ha OCHOBE COTJIACOBAHMUS TIO3ULIMHI U ydeTa HHTEPECOB;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE.

e YMeHHue 0CO3HAHHO HUCII0JIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aAa4eil
KOMMYHUKAIIMH JUIsl BRIPQKEHUSI CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEN A MIJIaHUPOBAHUS
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U PETYJISLUU CBOEH JEATENBHOCTH; BJIAICHUE YCTHON U IMCbMEHHOM PEUblo,

MOHOJIOTUYECKOM KOHTEKCTHOM PEUbIO.
e  QDOopMHPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTOIH30BAHUS HH(POPMAITMOHHO-

KOMMYHMKAIIMOHHBIX TexHosorui (nanee — UKT).

IIpenmeTHble pe3yabTaThI:

1) dbopmupoBanme npeacTaBIeHU 0 3aKOHOMEPHOM CBSI3H M MMO3HABAEMOCTH SIBJICHUHN TPUPO/IBI,
00 OOBEKTHBHOCTH HAYYHOTO 3HAHHSA, O CHUCTEMOOOpasymomell posiu (U3WKA IS pa3BUTHUS
JPYTUX €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUI; HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTara
M3yUYEHHsI OCHOB CTPOCHUS MaTepHu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;
2) ¢opmupoBaHHE TEPBOHAYAIBHBIX MPEJACTABICHUNA O (PU3MUECKONW CYHNIHOCTH SIBJICHHUU
IpUPOAbl (MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX), BUJAX MaTepuu
(BemiecTBO W M0JIE), ABMXKEHHH KakK CIIOCOOE CYIECTBOBAaHUS MaTEpUHU; YCBOCHHE OCHOBHBIX
uae MeXaHUKH, AaTOMHO-MOJIEKYJSIPHOTO YY€HUS O CTPOEHHHM BEIECTBAa, 3JIEMEHTOB
ANIEKTPOJMHAMUKM W KBAHTOBOM  (M3MKHM; OBJIAJEHUE NOHITUMHBIM  anmapatoMm U
CHUMBOJIMYECKUM SI3bIKOM (PU3UKU;
3) npuoOpeTeHne OmbITa MPUMEHEHUSI HayUYHBIX METOJOB MO3HAHUs, HAOMIOACHUS (DU3UIECKUX
SIBIICHUH, TPOBEACHUS OIBITOB, IMPOCTHIX 3KCHEPUMEHTANbHBIX HCCIEIOBAaHUM, MPSIMBIX U
KOCBEHHBIX M3MEPEHHH C HCIIOJIb30BAHMEM AaHAJOrOBBIX U IU(PPOBBIX HM3MEPUTEIHHBIX
pruOOPOB; MOHUMAHNE HEN3OEKHOCTH MOTPEIIHOCTEH JIFO0BIX U3MEPEHU;
4) nmoHuMaHue (PU3UYECKHX OCHOB W MPUHIMUIIOB JAeHCTBUA (paOOThl) MAlIMH U MEXaHHU3MOB,
CPEICTB NEPEIBUKEHUS M CBS3U, OBITOBBIX MPUOOPOB, MPOMBIINIIEHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB, BIMUSHUA UX Ha OKPYXKAIOUIYIO CpeAy; OCO3HAHHE BO3MOXHBIX PUYMH TEXHOTEHHBIX
1 DKOJIOTUYECKUX KaTacTpod;
5) oco3HaHWe HEOOXOIMMOCTH TIPUMEHEHHUS JAOCTIKCHHH (QU3UKH W TEXHOJIOTHH s
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;
6) oBialeHHe OCHOBaMHU 0€30MacHOr0 HCIHOJb30BAaHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
ANIEKTPUYECKUX UM MAarHUTHBIX MOJIEH, FIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HMOHU3HMPYIOLIUX H3JIyueHUH BO HU30€KaHME UX BPEAHOrO BO3JCHCTBUS Ha
OKPYKaIOIYIO CpPEly U OpTraHU3M YEeJIOBEKa;
7) pa3BUTHE YMEHUS IUIAHUPOBATh B IMOBCEIHEBHON XU3HU CBOU JIEHCTBUS C MPUMEHEHUEM
MOJIyYEHHBIX 3HAHHM 3aKOHOB MEXAHWMKH, JJIEKTPOJAMHAMUKH, TEPMOJMHAMUKHU M TEIJIOBBIX
SIBJICHUH C 1IeJIbI0 cOepexeHus 3J0POBbS;
8) GpopmupoBaHue MpenCTaBICHUI O HEPALIMOHAILHOM UCIOJIB30BaHUU MPUPOIAHBIX PECYPCOB U
SHEpPruM, 3arpsi3HEHUHM OKpYXKaIoLIel cpelbl KaK CIEJICTBUE HECOBEPIIEHCTBA MAalluH U
MEXaHHU3MOB;
9) BiageHHWE OCHOBHBIMHU JOCTYIHBIMH METOJaMH HAYYHOT'O IMO3HAHUS, HCIOJIb3YEMbIMH B
¢buzuke: HaOIIOCHNE, ONTUCAHHE, U3MEPEHUE, SKCIIEPUMEHT; YMeHUE 00pabaThIBaTh Pe3y/IbTaThI
U3MepeHul, OOHapyXUBaTh 3aBUCUMOCTh MEXKIY (PU3MUYECKUMH BETUYMHAMH, OODBICHSITH
MOJIy4YE€HHBIC PE3YAbTAThl U JENaTh BHIBOIbL;
10) BmageHue MOCTYIMHBIMH METOJaMH CaMOCTOSTEIBHOTO IUIAHWPOBAHUS U TPOBEACHHS
(bu3MYECKUX HKCIIEPUMEHTOB, OMMCAHUS U aHaJIN3a MOJIYYeHHOU U3MEpPUTENbHOU nHbopManuy,
OTIpEENIEHUs JOCTOBEPHOCTH MOJIyYEHHOTO PE3yJIbTaTa;
11) mpu HEOOXOAMMOCTH BIAJCHHE NpaBHJIAMHU 3amucH (usmdeckux Qopmya penbedHo-
TOYEeYHOU cuctembl 0003Hadenwuii JI. bpaiins (mo He0OX0AUMOCTH).
BbinycKHHK HayuHnTCs:
* coOMI0aTh MpaBuiia 0€30MaCHOCTH M OXpaHbl Tpy/la MpH paboTe ¢ yueOHBIM U 1a00PaTOPHBIM
obopynoBaHuEM;
* TIOHUMATbh CMBIC]I OCHOBHBIX (PU3UYECKUX TEPMHUHOB: (pruznueckoe Teno, GU3nvecKoe sSBICHUE,
¢u3nyeckas BeIUYMHA, €TUHHUIIBI U3MEPEHHUS;
* pacrmo3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IMPHU MOMOIIM (PU3MUYECKUX METOJIOB;
aHAJIM3UPOBATh OTIEJIBHBIE ATAIBI IPOBEACHMSI UCCIIEIOBAHUN U MHTEPIIPETUPOBATH PE3YJIbTATHI
HaOJI0IEHUH U OTIBITOB;



* CTaBUTH OMBITHI M0 MCCICIOBAHUIO (PU3UUECKUX SBICHUN WM (PU3UUYECKUX CBOUCTB Tenl Oe3
WCTIOJIb30BAHUS MPSAMBIX HW3MEPEHUH; Mpu 3TOM (GOPMYIUpOBaTH MpobieMy/3aaady yueOHOTO
SKCIIEPUMEHTa; COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO OO0OpYHAOBaHUS; NPOBOIUTH OIBIT U
(bopMynHpOBaTh BHIBOIKI.

* IOHUMATh POJIb SKCIIEPUMEHTA B MOJYYCHUN HAYYHOH MH(OpMAIHH;

* IPOBOJIUTH MPSIMbIE U3MEPEHHs (PU3MUECKUX BEIMYMH: BPEMs, PACCTOSIHUE, Macca Tela, 00beM,
CWia, TemIepaTypa, aTMOC(PEpHOE JaBJCHHE, BIAKHOCTb BO3/lyXa, HAINpPSIKEHHE, CHJIa TOKa,
paavanroHHbIE (OH (C HMCHOJB30BAHUEM JIO3UMETpPA); IPU STOM BBIOMPATh ONTHUMAJIbHBIN
croco0 U3MepEeHHsI U UCTIOJIb30BaTh MPOCTEHIITNE METO b OLIEHKH ITOTPEITHOCTEH N3MEPEHUH.

* IPOBOJIUTH MCCIICIOBAHHE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C HMCIIOJH30BAHHEM IPSMBIX
M3MEPEHUI: TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBATH PE3YNIbTAThl IOJYYEHHOU
3aBUCHUMOCTH (HM3MYECKMX BEJIMYMH B BHAE TaOnul U TpaduKOB, JeiaTb BBIBOJABI 10
pe3ynbTaTam UCCIIEI0BAHMS;

* MPOBOJUTH KOCBEHHbIE H3MEPEHMS] (PU3NYECKHX BEIMYMH: IPH BBINOJHEHUU HW3MEPEHUI
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIE€Ays MNPEAI0KEHHONM HMHCTPYKLUWHU, BBIYUCIATH
3HAQ4YECHHUE BEJIMYMHBI U AHAJIM3UPOBATH MOJYYEHHBIE PE3YyNbTaThl C YUETOM 3aJaHHOW TOYHOCTH
U3MEPEHUN;

* QAHAINW3UPOBATh CHUTYallMH IPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTb B HUX
MPOSIBIIEHUE HW3YYEHHBIX (U3MUECKUX SBJICHUM WJIM 3aKOHOMEPHOCTEH M MPUMEHSTh
MMEIOIIUECs 3HaHUS IS UX OOBSCHEHUS;

* NMOHUMAaTh MPHUHIMIBI JAEUCTBUS MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€30MacHOTO UCMOIb30BaHUS B IOBCEHEBHON KU3HMU;

* WCIOJIb30BAaTh TPU BBHIMOJIHEHUHM YYEOHBIX 3aJad HAyYHO-TIOMYJSPHYIO JIMTEpPATypy o
(bu3n4ecKuX ABICHUSX, CIPABOYHbIE MaTepuallbl, pecypcsl MHTepHeT.

BbINyCKHHUK MOJIYYUT BO3MOKHOCTD HAYYHMThCSH:

* 0OCO3HaBaTh LIEHHOCTb HAYYHBIX MCCIEJOBAHUMN, POJIb (PM3UKU B PACIIUPEHUH NPEICTaBICHUN
00 OKpyXarolleM MUpE U €€ BKJIAJ B yIyUIlIEHUE KauecTBa KU3HHU;

* HCNOJIb30BaTh IPUEMBI IOCTPOCHUS (PU3MUECKMX MOAEIeH, Moucka u (HOpMYIHPOBKU
JOKa3aTeNIbCTB BBIABUHYTBIX THIIOTE3 M TEOPETHYECKHX BBIBOJOB HAa OCHOBE JMIIMPUYECKH
YCTAHOBJIEHHBIX (DaKTOB;

* CpPaBHUBaTh TOYHOCTb HM3MEpEHMs (PU3MUYECKMX BEJIMYUH [0 BEJIMYMHE UX OTHOCUTEIbHOMN
IIOTPEIIHOCTH IIPU MPOBEIECHUU MPSIMBIX U3MEPEHUI;

* CaMOCTOSITEIbHO MPOBOANUTh KOCBEHHBIE U3MEPEHMsI U UCCIe0BaHUs (PU3NYECKUX BEIUYUH C
UCIOJIb30BAHUEM PA3JIMUYHBIX CIIOCOOOB M3MEPEHUs (PM3NYECKUX BEJIMYMH, BBIOMpPATh CpeACTBa
U3MEPEHUs1 C Y4eTOM HEOOXOJMMOM TOYHOCTH H3MEpeHui, 00OCHOBBIBaTH BBIOOp crocoba
U3MEpPEHUs, aJEeKBaTHOIO IIOCTABJIEHHOM 3a7ade, IMPOBOJUTH OLEHKY JOCTOBEPHOCTHU
IIOJIyYEHHBIX PE3yJIbTAaTOB;

* BOCIIPUHUMATh MH(OpMaIuio (U3NIECKOTO COJIEPKAHUS B HAYYHO-TIOMYJIIPHON JIUTEpaType U
CpeAcTBax MaccoBOM HH(pOpMalMu, KPUTHUECKH OLICHHMBATh IOJIyYEHHYI HH(}OpMaluio,
aHAJM3UPYS €€ CoJep KaHue U JaHHble 00 UCTOUHUKE UH(OpPMAIIHH;

* CO3/1aBaTh COOCTBEHHbIE NUCbMEHHbIE U YCTHBIE COOOMIEHHS O (PU3MUYECKHX SIBJICHHUSIX Ha
OCHOBE HECKOJIbKUX HCTOYHHMKOB HH(pOpPMAIMM, COMPOBOXKAATh BHICTYIJICHHE Mpe3eHTalMeH,
YUUTBIBAsi 0COOEHHOCTH ayJUTOPUH

CBEPCTHHKOB.

MexaHnn4yeckue siBJICHUSA

BpinycKHHUK HayunTCS:

* pacro3HaBaTh MEXaHUYECKHE ABJICHUS U OOBACHATh HA OCHOBE UMEIOIMXCS 3HAHUI OCHOBHBIE
CBOJCTBA WJIM YCJIOBHS IIPOTEKAHUS 3TUX SBJICHUI: paBHOMEPHOE U HEPAaBHOMEPHOE JIBUYKEHUE,
PaBHOMEpPHOE UM  PAaBHOYCKOPEHHOE  MPSAMOJIMHEWHOE  JBUKEHUE,  OTHOCUTEIBHOCTH
MEXaHMUYECKOTO IBM)KEHUS, CBOOOIHOE MaJIeHHE TeJl, pABHOMEPHOE JBHKEHHUE TI0 OKPY>KHOCTH,
MHEPLMs, B3aUMOJEICTBHUE TEJ, pEaKTUBHOE BIKEHUE, IIEpeIada JaBJICHNs TBEPAbIMU



TEeJIaMH, KUAKOCTSAMH M ra3aMu, atMoc(epHOe JaBJieHUE, TJIaBaHUE TeJl, pABHOBECHUE TBEPIBIX
TEJI, IMEIOLUX 3aKPEIJICHHYIO OCh BpAIlleHUs], KoiebaTeabHOe JABUKEHHUE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

* ONUCHIBATh HM3YYCHHBIC CBOICTBA TEI M MEXaHWYECKUE SIBJICHHUSA, UCIONB3YS (U3NYECKUe
BEJIMYUHBI: MyTh, IEpPEMEIIEHHE, CKOPOCTb, YCKOpPEHHE, Nepuo] oOpalieHus, Mmacca Tedna,
IUIOTHOCTD BEIIECTBA, cuja (CUila TSHKECTH, CUJIa YIIPYrOCTH, CUJla TPEHUs), JaBJICHNUE, UMITYJIbC
TeNna, KHHETUYECKasi SHEPrHsl, OTEHINAIbHAs SHEPTHs, MEXaHHYecKass padoTa, MEeXxaHU4ecKas
MotHocTh, KIIJI mpu coBepieHMH pabOThl C MCIOIb30BAHUEM IMPOCTOIO MEXaHU3MA, CHIIA
TPEHUs1, UCTIOJIb3YEMbIX BEJTHUUH, UX 0003HAUYCHUS ¥ €IMHHIIBI U3MEPEHUS, HAXOIUTh (HOpMYIIHI,
CBSI3BIBAIOILME JAHHYIO (PUM3UYECKYIO BEIMUUHY C JPYITMMH BEJIUYMHAMU, BHIYMCIATH 3HAUCHHE
(U3HYECKON BEIIMYUHBL;

* QHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHUE SBJICHUS M IPOLECCHI, UCIOJIB3YS (PU3NUYECKHE
3aKOHBI: 3aKOH COXPAaHEHMS DHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUs, IPUHIMUI CYNEPIIO3ULIUN
cun (HaxokaeHue paBHojencTBytomie cuibl), I, 11 u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHHs
HMITyJIbCa, 3aKOH ['yka, 3akoH

[Tackans, 3akoH Apxumena; IpH ATOM pPa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MAaTE€MaTHYECKOE BBIPAKEHUE;

* pa3nuyaTh OCHOBHBIE TNPHU3HAKU WM3YYEHHBIX (PU3NYECKHX MOJeNiel: MarephalibHas TOYKa,
VMHEpLUaJIbHas CHCTEMA OTCYETA,

* pemarb 3aJaud, HUCHOJB3Yys (U3MUYECKUE 3aKOHBI (3aKOH COXpPAaHEHUS SHEPruH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuun cyneprno3unuu cwi, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHEHHs WMIlyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GOpPMYIbIL,
CBS3BIBAIOIIME (PU3UYECKHE BEIUYMHBI (ITyTh, CKOPOCTb, YCKOPEHHME, Macca Tela, MJIOTHOCTh
BEIIECTBA, CHUJIA, JABJICHUE, MUMITYJIbC TeNld, KMHETHYECKasl JHEPrusi, MOTEHLUAIbHAs JHEPrus,
MexaHu4ecKkas pabora, MexaHudeckas momrHocTh, KIIJ mpocToro mexanusma, cuia TpeHUs
CKOJIbJKEHHUS,

KOA(Q(QUIMEHT TPEeHUs, aMILUIUTY/a, IEPUOJ U 4acTOTa KoJeOaHH, JUIMHA BOJHBI U CKOPOCTb €€
pacrpocTpaHeHHs): Ha OCHOBE aHajM3a YCIOBHUS 3aJauyd 3alHChIBaTh KpPaTKOE YCIOBHE,
BBIIENATh (DU3MUYECKHE BEIMYMHBI, 3aKOHBI M (OPMYINbI, HEOOXOAUMBIE UIsl €€ pelleHMs,
IIPOBOJUTH PACYEThI U OLICHUBATh PEAIILHOCTD

MOJIy4EHHOTO 3HaueHUsI (PU3NUECKON BEJINUMHBL.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTD HAYYHMThCSH:

* HUCII0JIb30BaTh 3HAHMUA O MEXaHMUYECKHX SIBJICHUAX B IOBCEIHEBHOM JKM3HU Ui 0OeCreueHUs
0€3011aCHOCTH MpHU OOpaleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBbSl U COOJIIOAECHUS HOPM SKOJIOTHYECKOrO MOBEJICHUS B OKPYKAIOLIEeH cpezie; NPUBOAUTh
IpUMEpPbl IPAKTUYECKOTO HCIMOJIb30BAaHUS (PU3MUECKMX 3HAHMM O MEXaHUYECKUX SIBICHHUSX U
¢u3nYecKux 3aKOHAX; IPUMEpPbl HCIOJIb30BaHUS BO300HOBISEMBIX MCTOYHHKOB 3HEPrUM;
9KOJIOTMYECKUX MOCIIEACTBUN UCCIIEIOBAHNUS KOCMUYECKOTO IIPOCTPAHCTB;

* paszauyaTh I'paHULBI IPUMEHMMOCTH (U3MYECKMX 3aKOHOB, MOHMUMATh BCEOOLIMH XapakTep
(GyHAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHMs MEXaHHUYECKOM 3HEpruu, 3aKOH COXpAaHEHUs
UMIIYJIbCA, 3aKOH BCEMUPHOIO TATOTEHHS) U OTPAHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB
(3axon I'yka, Apxumena u 1ip.);

* HaXO/IUTh aJIEKBAaTHYIO NPEJIOKEHHOHN 3aaue (pU3HUecKyro MOJIelb, pa3peliaTh NpodiieMy Kak
Ha OCHOBE MMEIOIMXCS 3HAaHUHI N0 MEXAHMKE C MCIOJb30BAaHMEM MATEMaTHYECKOIO almapara,
TaK ¥ IIPU IIOMOIIU METOJIOB

OLICHKH.

TemnioBbIe siBJICHUS

BpinycKHUK HAyYHTCS:

* pacmo3HaBaTh TEIUIOBBIE SBJIECHUS U OOBACHATH HAa 0a3e MMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOMCTBA WJIM YCJOBMS NPOTEKAHUS ATUX sBIeHUi: muddysus, nameHenne oObema Tea MpU
HarpeBaHuu (OXJIAXKJCHUM), OOJbIIas C)KUMAEMOCTh Ia30B, Mayas CKHUMAaeMOCTh XKHUJIKOCTEH U
TBEPABIX TEJI; TEIJIOBOE PAaBHOBECHUE, UCIIAPEHUE, KOHJACHCAIUs, IUIABICHUE, KPUCTAIIN3ALNs,



KUTIEHUE, BIAXHOCTh BO3/yXa, Pa3IMYHBIE CIIOCOOBI TeIionepesadd (TeruIoNpOBOIHOCTD,
KOHBCKIIHA, I/ISJIy‘IeHI/Ie), arperaTHbIC COCTOAHUSA BEUICCTBA, MOTJIONICHUEC SHCPIUHA IIPH
HUCIMApCHUUN KXUAKOCTU W BBIACICHUC €C IPU KOHACHCAUHWM I1apa, 3aBUCHUMOCTb TCMIICPATYPhbI
KHUIICHUA OT AABJICHUA,

¢ OIIKUChIBATh M3YYCHHBIC CBOMCTBA TeJI U TEIJIOBEIC SABJICHUSA, HWCIIOJIb3Ys (I)I/I3I/I‘-IGCKI/IG
BCJIMYMHBI: KOJIMYECTBO TCIUIOTHI, BHYTPCHHAA SHCPIrusa, TCMIICpaTypa, yACIbHAA TCIINIOEMKOCTDb
BEIIECTBA, yJAENbHAs TEIUIOTA IUIABJICHUS, YyJAEJIbHAs TEIUIoTa NapooOpa3oBaHMs, YyHAeIbHas
TEIJIOTAa CTOPaHUs TOIUIMBA, KOI(PQPHUIIMCHT TOJE3HOTO ICHCTBHUS TEIUIOBOTO JBUTATEIS; TPU
ONMMCaHUNW IPAaBUJIBHO TPAKTOBATbH (1)I/ISI/I‘I€CKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCIWYWH, HUX
0003HAYCHHSI U €AMHUIBI U3MEPEHUS, HAX0JUTh (POPMYJIBI, CBSA3BIBAIONINE TAHHYIO (PH3UIECKYIO
BCIIMYMHY C APYTHUMU BCIMYMHAMU, BBIYUCIIATE 3HAYCHUC (1)I/I3I/I‘I€CKOI>JI BCIINYNHBI,

* AQHAJIM3UPOBATH CBOMCTBA TCJI, TCIUIOBBIC MABJICHHUA W TIPOLUECCHbI, HCIIOJIB3YsA OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHsS O CTPOCHHM BEIIeCTBa M 3aKOH COXpaHEHUs
SHEpruu;

* pas3jn4aTb OCHOBHBIC TIIPU3HAKHW HU3YUYCHHBIX (1)I/I3I/I‘-ICCKI/IX MOI[CJ'IGfI CTPOCHUA Ta30B,
)KI/IZ[KOCTCI\/JI W TBECPABIX TCII,

¢ MPUBOAUTHL HNPHUMEPBLI MPAKTUYCCKOI'0 HCIIOJIB30BaAHUA (1)I/I3I/I‘-I€CKI/IX 3HAHUH O TETUIOBBIX
SIBJICHUAX

* pemiath 3a/Ja4yM, UCMOb3Yys 3aKOH COXPAaHEHMs SHEPTUU B TEIUIOBBIX Ipoleccax U (GOpMyIibl,
CBA3BIBAIOIIIHNEC (1)I/I3I/I‘-IeCKI/Ie BCJIMNYHHBI (KOJ'II/ILIGCTBO TCIUIOTBI, TEMIIEpaTypa, YACIbHAA
TEIJIOEMKOCTh BEILIECTBA, y/elbHas TEIUIOTa IUIaBJICHUS, YAeIbHas TEIJIoTa napooOpa3oBaHusl,
yYaclbHad TEIJIOTa CropaHus TOIIJIMBA, KOS(i)(i)I/IHI/IeHT IIOJIE3HOI'O }IeﬁCTBHﬂ TCIIJIOBOTO
JIBUTATENs): HA OCHOBE aHajM3a YCJIOBUS 3a/laud 3alUChIBaTh KPATKOE YCIOBHUE, BBIIEIATH
¢busznuecKkue BENIUYUHBI, 3aKOHBI M (DOPMYIbI, HEOOXOIUMBIE AJIsi €€ pElIeHUs, MPOBOIUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOJTYY€HHOTO 3HAYeHUs (PU3NUECKON BETTMUNHBI.
BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

* HCMOJb30BaTh 3HAHUS O TEIUIOBBIX SIBICHUAX B IOBCEJIHEBHOM >KHU3HHU AIs00ecreYeHUs
0€30MacHOCTH MpHU 0OpaIieHnH ¢ TpUOopaMu U TeXHUYECKUMUYCTPOMCTBAMHU, Ui COXPaHEHUS
3I0pPOBbSI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTOTIOBEICHUS B OKpYKalollel cpefie; MpUBOAUTD
MIPUMEPBI IKOJIOTUYECKUXITOCIECTBUN pabOThl JBUTATENIel BHYTPEHHETO CrOpaHusi, TEIIOBBIX
UTHAPOIJIEKTPOCTAHIIHIH;

* pa3nuyaTh I'PAHUIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, NMOHMMATh BCEOOLIUI Xapakrep
(dbyH1aMeHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPAHEHHUS SHEPrUU B TEIUIOBBIX MPOIECCax)
Y OTPaHUYEHHOCTh UCIOJIB30BaHUS YACTHBIX 3aKOHOB;

* HaXOJUTh a/IEKBaTHYIO IIPEIOKEHHOM 3a/1aue (PU3NUECKYI0 MOIETb, pa3pelaTh NpodaemMy Kak
Ha OCHOBE MMEIOUIMXCS 3HAHWUW O TEIJIOBBIX SIBICHUSX C HCIIOJIH30BAHHEM MaTEMaTH4YE€CKOTO
amnmapara, TaK ¥ Ipu MOMOIIU METOJIOB OLEHKH.

JIEKTPHYECKHEe 1 MATHUTHBIC SIBJICHUS

BbInyCKHUK HAYYHUTCH:

* pacro3HaBaTh AJIEKTPOMArHUTHBIC SIBIEHUS W OOBSACHATH HA OCHOBE HMEIOLIUXCS 3HAHMMA
OCHOBHBIE CBOICTBAa WM YCJIOBHUS TMPOTEKAHWSI OTUX SBJICHWI: OJIEKTpU3ALUA Tell,
B3aMMO/ICHCTBUE 3aps/iOB, IEKTPUUYECKHMH TOK M €ro JeHCTBHs (TElIoBOE, XUMHYECKOE,
MarHuTHOE), B3aUMO/ICHICTBHE MarHUTOB, 3JEKTPOMAarHUTHAS MHIYKLUS, AEHCTBHE MAarHUTHOIO
IOJIsI Ha IPOBOJHUK C TOKOM M Ha JBIKYUIYIOCS 3apsOKEHHYIO 4YacTHLly, JEeWCTBHE
IEKTPUYECKOT0 MOl HAa 3apsDKEHHYI0 YacTHUIly, JIEKTPOMAarHUTHBIE BOJIHBI, NMPSMOJIMHEHHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHHUE U IIPEJIOMIIEHUE CBETA, AUCIIEPCHS CBETA.

* COCTaBJIITb CXEMBl DJEKTPUUECKHX LENEH ¢ MOCIEeNOBAaTeIbHbBIM U IapajUIeIbHBIM
COEJIMHEHUEM 3JIEMEHTOB, Pa3iiyasi YCIOBHbIE 0003HAYEHUS HIIEMEHTOB AJIEKTPUUYECKHX IieTei
(MCTOYHMK TOKa, KIII0Y, PE3UCTOP, PEOCTAT,

JIaMIIOYKa, aMIIEPMETP, BOIBTMETP).

* HCIIOJIb30BaTh OMNTHYECKHE CXEMbl Il MOCTPOEHUsS M300paKeHHWH B IIJIOCKOM 3€pKaje H
coOuparorei JUH3E.



* ONUCHIBATh U3YYCHHBIC CBOMCTBA TENl M JJICKTPOMATHUTHBIC SIBJICHUS, HCIIONB3Yys (DU3HUSCKUE
BEJIMYMHBI: JJIEKTPUYECKUI 3apsl, CWiIa TOKa, IEKTPUUYECKOE HAINPSIKEHHUE, DJIEKTPUUECKOE
COIPOTUBIICHUE, YIEIbHOE

COMPOTHUBIIGHUE BEUIECTBA, paboTa JJIEKTPHUUECKOTO TIOJis, MOIIHOCTH TOKa, (HOKyCcHOE
paccTosiHMe W ONTHYECKasl CHJIAa JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
94acTOTa CBETA; IPH ONMCAHUN BEPHO TPAKTOBAThH

(U3HYECKUH CMBICIT HCIIOJIb3YEMBbIX BEIUYHH, MX OOO3HAYCHHSI W CIAWHUIBI W3MEPCHUS;
HaXOJUTh POPMYITBI, CBA3BIBAIOIIUE JTAHHYIO (PH3UUECKYIO BEIMUMHY C APYTUMU BETUIHHAMHU.

* aHAIM3MPOBATH CBOWCTBA TEJ, JJIEKTPOMArHWUTHBIC SBIEHUS M IPOLECCHI, HCHOJb3Ys
(bu3nvecKre 3aKOHBI: 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3aps/a, 3akoH OMa Ui yJacTka [emH,
3akoH J[xoyns-JIeHna, 3aKOH NPSIMOJIMHEWHOIO PAacHpOCTPAHEHUs CBETA, 3aKOH OTPAKECHMS
CBETa, 3aKOH MPEJIOMJIEHHSI CBETa; IPU

3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTHUECKOE BhIpAXKEHHUE.

* TPUBOJUTH TPHUMEPHI MPAKTHYECKOTO  HCIOJB30BaHUS  (U3MYCCKUX 3HAHHHA O
AJIEKTPOMATrHUTHBIX SBJICHHUSIX

* pemiath 3aJa4yd, HUCTOJB3ysd (U3MYecKHe 3aKOHbI (3akoH Oma Ui ydacTKa IIeTH, 3aKOH
Jxoynsa-JIeHna, 3aKkOH MNPSIMOJIMHEWHOIO PACHpOCTPAHEHHUsI CBETA, 3aKOH OTPaXEHHUs CBETa,
3aKOH TMPEJOMIICHUsI CBeTa) W (POpPMYJbl, CBs3bIBaroNIe (U3MUECKHE BEIMYMHBI (CHJIa TOKa,
AIIEKTPUYECKOE HAIpsDKEHHE, DJIEKTPUUECKOE CONPOTHUBIIEHUE, YAEIbHOE COMPOTHBIICHUE
BEIIECTBA, pabOTa 3JIEKTPUUYECKOTO MM0JIs, MOIIIHOCTh TOKa, (POKYCHOE PacCTOSTHUE M ONTHYeCKast
CHJIa JIMH3BI, CKOPOCTh JIIEKTPOMArHWUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, (OPMYIIBI
pacuera

AIIEKTPUYECKOTO COMPOTUBIIEHUS TMPH TOCIEAOBATEIbHOM M MapajuieIbHOM COEAMHEHUU
MIPOBOJHUKOB): HAa OCHOBE aHalM3a YCJIOBHUS 3a7aydl 3alHUChIBaTh KPATKOE YCIOBHE, BBIICIATH
(bM3UYeCKre BETUYNHBI, 3aKOHBI U (POPMYJIBI,

HE0OXO0IUMBIE Ul €€ PeLIeHUs, IPOBOIUTH PACUEThl U OIICHUBATh PEAIbHOCTD

MOJIyY€HHOTO 3HAYCeHUS (PU3NUECKON BETHUNHBL.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

* HCIOJb30BaTh 3HAaHUS 00 DSJIEKTPOMAarHUTHBIX SBJICHUAX B TOBCEAHEBHOW >KWU3HU IS
obecrnieueHrs 0€30MacHOCTH MPU OOpAIEHUH ¢ TPUOOPaMU U TEXHUUYECKUMHU YCTPOICTBaAMHU, IS
COXpPaHEHHUS 37J0POBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOI0 MOBEJACHUS B OKpYXaIOIIei cpene;
MIPUBOJIUTH MPUMEPDI BIUSHUS 3JI€KTPOMAarHUTHBIX U3J1yYSHU Ha KUBBIE OPraHU3MBI;

* pa3nuyaTh I'PAHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS SJIEKTPUYECKOTo 3apsja) U OrpaHUYEHHOCTh
MCIO0JIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma Jutst yuacTka 1enu, 3akoH Jxoyns-Jlenna u np.);
* UCIOJIb30BAaTh MPUEMBl TOCTPOCHUSA (GUIUYECKUX MOJeNei, Moucka u (QOpMYITHPOBKH
JI0Ka3aTeNbCTB BBIABUHYTHIX THUIOTE3 U TEOPETHYECKUX BBIBOJOB HA OCHOBE SMIIMPHYECKU
YCTaHOBJICHHBIX (DAKTOB;

* HaXOJUTh a/ICKBAaTHYIO MIPEIOKEHHOM 3a/1aue PU3NIECKYI0 MOJEIb, pa3peniaTh NpooIeMy Kak
Ha OCHOBE HUMEIOUIMXCS 3HAHUN 00 DIEKTPOMATrHUTHBIX SIBICHUSX C HCIHOJb30BaHUEM
MaTeMaTH4eCKOro anmnapara, Tak 1 IpHy MOMOIIU METOJIOB OIICHKH.

KBanTOBBIC SIBJICHUA

BhinycKHUK HAy4YHTCS:

* pacrmo3HaBaTh KBAHTOBBIE SIBJICHUS W OOBSCHATH HA OCHOBE UMEIONIMXCS 3HAHUN OCHOBHBIE
CBOMCTBAa WM YCJIOBHMSI TPOTEKAaHUs OTUX SBJICHHUI: ECTECTBEHHAass U HWCKYCCTBEHHAs
PaMOaKTUBHOCTD, .-, .- U .-U3Ty4YCHHs], BOSHUKHOBEHHE

JTUHENYaTOro CIeKTpa U3MyYeHUs aTOMa;

* OMHCHIBATh WM3YUCHHBIC KBAHTOBBLIC SIBJICHHS, HCIOJIB3ysd (U3UYECKUE BETUUYHMHBI: MacCOBOE
YHCII0, 3apsI0BOE YHCIIO, MEePHO] Moypacana, SHeprusi (hOTOHOB; MPHU OMUCAHUU MPABUILHO
TPAaKTOBAaTh (PU3UUECKHUI CMBICIT



UCIOJIb3YeMBIX BEJIMYUH, UX OOO3HAYCHUS W CIUHUIIBI W3MEPEHHS; HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOINNE JAHHYIO (DU3HUYECKYIO BEIHYMHY C IPYTHMMH BEJIMYUHAMHY, BBIYHCISATH 3HAYCHHE
(U3HUECKON BEITMYUHBL;
* QHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, UCIONB3yS (PU3UYECKHE 3aKOHBI M TMOCTYJAThI: 3aKOH
COXpAaHEHUsI DHHEPruM, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHUS
MAacCOBOT'O YHCJIA, 3aKOHOMEPHOCTH U3TyYEHHS U
MOTJIONIEHUS CBETA aTOMOM, IPU ITOM pa3jindarh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H €ro
MaTEMaTHYECKOE BBIPAKEHNUE;
* pa3inyaTh OCHOBHBIC NMPU3HAKU IJIAHETAPHOM MOJEIIM aTOMa, HYKJIOHHOM MOJEId aTOMHOIO
Sapa;
* QPUBOJIUTH MNPHUMEPHl MNPOSABICHUS B MPUPOJE M NPAKTHUYECKOTO HCIOJIb30BAHUS
PaaOaKTUBHOCTH, IAEPHBIX U TEPMOSIEPHBIX PEAKIIHA,
DJIeMEeHTBhI CIEKTPAJLHOI0 aHAIN3A.
BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:
* UCTIOJIb30BaTh MOJy4YCHHbIC 3HAHUSI B NMOBCEIHEBHON KU3HM MPU 0OpalieHuu ¢ mpudopamu u
TEeXHUYECKUMU YCTPOUCTBAMH (CUETUYMK MOHU3HUPYIOIIMX YACTHIl, JOZUMETP), JJIsi COXpaHEHUS
3I0POBBS U COOJIOJIEHUSI HOPM IKOJIOTMYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpee;
* COOTHOCHUTH DHEPTHUIO CBSI3U aTOMHBIX SI7IEp € Ae(HEKTOM MacChI;
* IPUBOJUTH MPUMEPHI BIUSHUSA PATUOAKTUBHBIX U3JIYYCHUN HA KMBBIE OPraHU3MBbl; TOHUMATh
MPUHITUIT JEHCTBUSA JO3UMETPA U pa3auyaTh YCIOBUS €r0 UCIOJIb30BaHUS;
* TIOHMUMAaTh DJKOJOTHYECKHE TMPOOJIEMbl, BO3HUKAIONIME TP HCIOJIH30BAHUM ATOMHBIX
ANIEKTPOCTAHIINHI, ¥ TTyTH PEIICHHS dTUX MPOOJIeM, TIEPCIIEKTUBBI NCIIOIB30BaAHUS YITPABISEMOTO
TEPMOSIIEPHOTO CUHTE3A.
JleMeHTbI ACTPOHOMMHU
BbINMyCKHUK HAYYUTCS:
* yKa3bIBaTh Ha3BaHUs MiaHeT COJIHEYHOW CUCTEMBI; pa3indyaTh OCHOBHBIE IPU3HAKKA CYTOYHOTO
BpallleHus 3BE3THOTO HeOa, nBrkeHus JIyabl, COJHIIA U MJIAHET OTHOCUTEIBHO 3BE3I;
* IOHUMATh PA3TUYUSA MEXKITY TEIHOIEHTPUUECKON U T€OLIEHTPUYECKON CUCTEMaMU MUPa;
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH
* YKa3pIBaTh OOIHME CBOWCTBA M OTIWYMS IJIAHET 3€MHOM T'PYMIBI U IJIAHET-TUTAHTOB; MaJIbIX
Ten CoOJIHEUHOW CHUCTeMBI M OOJIBIIUX TIJIAHET; IMOJIh30BAaThCS KApTOM 3BE3JHOTO Heba mpH
HaOJIIOJIEHUAX 3BE3IHOT0 Heba;
* pa3IM4aTh OCHOBHBIC XapaKTEPUCTUKH 3Be3[ (pa3Mep, LBET, TEMIEpaTypa) COOTHOCUTH IIBET
3BE3/Ibl C €€ TeMIIEpaTypoO;
* pa3auyaTh TUIOTE3bI O MPOUCX0KACHUU COTHEUYHON CUCTEMBI.

Conepxxanue y4eOHOro nmpeamera

7 kaacce

BBenenmue.
®duzuka — Hayka o npupoje. Pusnueckue sapnenus. Gusnueckue cBoiicTBa Ten. Habmonenue u
onucanue (usnyeckux siBiieHu. dOusnueckue BenmuuuHbl. M3mMepeHUs (QU3NUCCKUX BEITUYMH:
JUIMHBI, BpEMEHH, Temreparypsl. Pusznueckue npubopbl. MexIyHapoIHas CHCTeMa EIMHHII.
TOYHOCTB M MOTPEIIHOCTh U3MEPEHUN. PU3UKA U TEXHUKA.
IIepBoHa4yabHBIE CBEACHUS O CTPOCHUM BellleCTBA.
Crpoenue BemectBa. OMBITH, JOKa3bIBAIOIIME AaTOMHOE CTPOCHHME BellecTBa. TemioBoe
JBUKEHHE aTOMOB W Mollekyl. bpoyHoBckoe nBmwxkenue. [uddysus B razax, KHIKOCTAX U
TBEpIbIX Tenax. BzaumopelcTBue wyacTUll BemlecTBa. ArperarHble COCTOSIHUSI BEIECTBA.
Monenu cTpoeHHs TBEPBIX Tel, )KUAKOCTeH 1 razoB. OObICHEHNE CBOICTB ra3oB, )KHIKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJIEKYJISIPHO-KUHETUUECKUX IIPEACTABICHHM.
B3aumopeiicTBus TeJI.
Mexannueckoe naBuxkeHue. Tpaekropus. Ilyrs. PaBHOMepHOE M HEpaBHOMEPHOE JBHKECHUE.
Ckopoctb. ['paduku 3aBUCUMOCTH TTyTH U MOJAYJSI CKOPOCTH OT BPEMEHH JBWKeHUs. MHepius.
HNueprrocte Ten. B3ammopneiictBue ten. Macca tema. M3mepenue maccel Tena. lInotHocts
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BemiectBa. Cuia. Cuna tspkect. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb Mexay cUiion
TSOKECTH U Maccoil Tena. Cuna TspkecTu Ha Apyrux IvtaHetax. {unamomerp. CnokeHue IBYX
CWJI, HAIpaBJIEHHBIX 10 OJHOM mnpsmoill. PaBHoxelcTByromas nByx cuil. Cuna tpenus. du-
3uuecKkas pupoaa HebecHbIX Tesl COTHEYHON CHUCTEMBI.
JlaBjieHue TBepPAbIX TeJ, KUAKOCTEN U ra3oB.
Hasnenue. [laBnenue TBepAbix Ten. [laBnenue raza. OObsicHEHWE MaBJICHHMs ra3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETHUECKUX mpeacTaBieHuid. llepenada maBieHUs razamMu W KHUJIKOCTSIMH.
3akon [lackans. CooOmaromuecs cocynpl. AtmocdepHoe maBiieHHe. MeToabl H3MEpeHUs
aTMocdepHoro aaBieHus. bapomerp, MaHOMETp, IOPITHEBOW KUKOCTHBIN HACOC. 3aKOH ApXH-
Mena. YCloBus IU1aBaHus Tell. Bo3ayxonnaBanue.
Pabora u MoiHOCTB. JDHeprus.
Mexanudeckass pabotra. MomHocTs. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBL. Y CIIOBUSA
paBHOBECHS phluara. «30JI0TO€ MpaBUIO» MeXaHUKU. Buasl paBHoBecusa. Koapdumuent nones-
Horo newctBust (KIIH). Dueprus. [loTenuuanbHas W KUHETHYECKas sHeprus. [IpeBpaieHue
SHEPTUH.

8 kuace
TensioBble sIBJIEHUS.
TemnoBoe neuwxkenue. TemnoBoe paBHOBecue. TemmepaTtypa. BHyrpenHsst sHeprusi. Pabora u
temonepenaya. TermonpoBoaHoctsb. KouBekius. M3nydenne. KonndyecTBo TemnoTel. Y ieiabHast
TEIUIOEMKOCTh. Pacder KojmyecTBa TEMJIOTHI MHpH TeIIooOOMeHe. 3aKOH COXpaHEHUS |
MIpEBpAICHUs] SHEPTUH B MEXaHMYECKUX M TEIUIOBBIX MpolieccaxX. [laBienne u oTBepAcBaHUE
KpHUCTAJUIMYECKUX TeJ. Y elbHas TerioTa IuiaBieHus. Mcnapenne n konaeHcanus. Kunenue.
Brnaxnocte Bo3myxa. VYnaenpHas TersioTa mapooOpa3zoBaHus. OOBsSICHEHHE W3MEHEHUS
arperaTHOTO COCTOSIHUS BELIECTBA HA OCHOBE MOJIEKYISPHO-KMHETUYECKHUX IPEICTaBICHUN.
[IpeoOpa3oBanue sHEPrUuM B TEIJIOBBIX MallMHax. J[Burarenb BHyTpeHHero cropanus. [lapoBas
typOuna. KIIJ[ termoBoro auraresns. DKOJOTHYECKHE MPOOIEMBI MCIOIb30BAHUS TEIIOBBIX
MaIlVH.
JJleKTPUYeCKUE SABJICHUS .
OnekTpuzanusa Ten. JlBa poaa 3JIEKTPUUYECKUX 3apsanoB. B3anmoneincTBHE 3apssKEHHBIX TEIl.
[IpoBOAHMKH, AMAIEKTPUKU M TOIYNPOBOJHHUKH. IJIEKTPUUYECKOE IOJE. 3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa. JlenumocTh 3eKTpUYecKoro 3apsaa. OiIeKTpoH. CTpoeHue aToma.
DOneKkTpuyeckuil ToK. JlelCcTBHE AIEKTPUUECKOro IMOJs HA JIEKTpUYECKue 3apsaipl. VcrouHuku
TOKa. OiekTpuueckass wnenb. Cuia TOKa. OJEKTPUYECKOE HaIpsKEHUE. OJIEKTPUUYECKOE
conporuBiieHne. 3akoH Owma s ywactka unenu. [locnenoBaTtenbHOE M mapajuiesibHOE
COeIMHEHHUE MPOBOJAHUKOB. PaboTa 1 MOIIHOCTDH 3JEKTPUUYECKOTO ToKa. 3akoH Jlxoyns—IleHua.
Konpnencarop. [IpaBuia 6e3omacHocTu pu paboTe ¢ AMEKTponpudopamu.
JIeKTPOMATHUTHBIE SIBJICHHS.
OmneiT Opcreaa. MaruutHoe nojie. MarauTHoe 1oJie NpsiMOro Toka. MarHuTHOE MoJie KaTyIIKU C
TokOM. [locTosiHHBIE MarHuTbl. MarHuTHOE MOJiE MOCTOSIHHBIX MAarHUTOB. MarnutHoe mose
3emun. B3aumopeiictBue MarHutoB. JlefiCTBME MAarHUTHOTO TMOJISI Ha IPOBOJHUK C TOKOM.
DNEeKTPUYECKUN IBUTATEb.
CaeToBbI€ SIBJICHHS .
Ucrounuku ceera. [lpsmonnHeilHOe pacnpocTpaHeHHEe cBeTa. Buaumoe IBHKEHHE CBETHIL
Otpaxxenue ceTta. 3aKOH oTpakeHHs cBeTa. [lmockoe 3epkano. Ilpenomienue cera. 3akoH
npenomiieHus cBeta. Jlunzbl. DokycHoe paccrosHue JUH3BL OnNTUYeckas Cuila JIMH3BIL.
N3o00paxkenusi, naBaeMble TuH301. ['1a3 kak ontuyeckas cucrema. OnTudeckue mpruoopsI.

9 kiacc
3aKoHbI B3aMMOICHCTBHUS U ABHKEHHS TeJl.
MarepuanbHas Touka. Cucrema otcuera. Ilepememenne. CKOpOCTh MNPSMOJMHEHMHOTO
paBHOMEpPHOTO JBIWKEHUS. [IpsAMosinHEHOE paBHOYCKOPEHHOE JABM)KEHHE: MTHOBEHHAs
CKOPOCTh, YCKOpEHHE, IepeMmelleHue. ['papuku 3aBUCUMOCTH KWHEMAaTHYECKHX BEITUYUH OT
BPEMEHH NMPU PAaBHOMEPHOM M PaBHOYCKOPEHHOM JBHKEHHH. OTHOCUTEIBHOCTh MEXAHHUUECKOTO



NBYOKEHMs. ['eolieHTpUuecKas M IelIMOLieHTpUYecKas cucTteMbl mupa. MHepuuanbHas cucreMma
otcueTa. 3akoHbl HetoToHa. CBoOOHOE nasieHne. HeBecomMocTh. 3aKOH BCEMUPHOTO TATOTEHHUS.
[UckyccrBennsle crmyrHuKE 3emin.]! MMmynsc. 3aKkoH COXpaHEHHs HMITIbca. PeakTHBHOE
JBUKEHUE.
Mexanuyeckue KoJie0aHusl U BOJHBI. 3BYK.
Konebarenpnoe nBmwkenune. KoneGanmms rpy3a Ha mnpyxkuHe. CBOOOIHBIE KOJeOaHHS.
Konebarenbnas cucrema. MasTHUK. AMIUTUTY/a, IEPUOJI, 9acTOTa Kojebanuii. [["apmMmoHnyeckue
kosebanus|. [IpeBpamienue sHEprun Npu KojaeOaTeTbHOM JABIKEHHH. 3aTyXalollie KoJIeOaHus.
Brinyxnennsie koneOanusi. Pesonanc. Pacmpoctpanenue kosieO0aHuid B YOPYrux cCpenax.
[Tonepeunsle U mpojoJsibHbIE BOJIHBL. JlnuHa BoJIHBL. CBSA3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€
paclpoCTpaHEHUs U TIEPHOAOM (JacToTO). 3ByKOBBIC BOJIHEI. CKOpPOCTh 3ByKa. BricoTa, TeMOp
Y TPOMKOCTH 3BYKa. JX0. 3ByKOBOM pe3oHaHc. [MHTepdepentus 3ByKa).
DJIeKTPOMATHUTHOE T0JIe.
OnHOpOHOE M HEOJHOPOJAHOE MarHUTHOE noJje. HanpaBienue Toka ¥ HanmpaBlieHUE JTUHUM ero
MarHuTHOrOo mouid. IlpaBuno OypaBumka. OOHapykeHue MarHuTHoro mnousid. IlpaBmiio neBoit
pyku. UHaykuust MarHuTHOro nosiss. MaruutHelid notok. OnbiTel @apanes. DneKTpoMarHuTHas
nHaykuusa. Hanpasiienne wHaykunoHHoro toka. IIpaBuio Jlenma. SIBieHme caMOMHAYKIHH.
[Tepemennniiit  TOK. ['eHeparop mepemenHoro Toka. IIpeoOpa3oBaHus dHEpPruMm B
anektporeneparopax. Tpanchopmarop. Ilepenaua snekTpuueckol SHEPrud Ha PaCCTOSIHHUE.
DONeKTpOMarHUTHOE  TMoJie.  DJeKTpOMarHuTHble BOJIHBL.  CKOpPOCTh  pacnpocCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH. BiMsiHHME 3JI€KTPOMarHUTHBIX M3JIy4€HUN Ha JKUBBIE OpPraHHU3MBI.
Konebartenbubliit koHTYp. [loyueHune anekTpoMarHuTHBIX Kosiebanuil. [IpuHIMIIBI paanocBs3u 1
TEJIEBUACHHUS.
[MaTepdepennius cBera.] DinekTpoMarauTHas nmpupoaa ceera. [Ipenomienue ceeta. [lokazarens
npenomiienus. {ucnepcus ceera. l[Bera ten. [Crnekrporpad u cekTpockomn.| THUITbl OnMTHYeCKUX
criekTpoB. [CrnektpaibHblii  aHanui.] [loryomienne ©W  UCHyCKaHUE CBETa aTOMaMHU.
[IpoucxoxaeHrne TMHENYaThIX CIIEKTPOB.
CTpoeHnne aToMa 1 AaTOMHOI0 fApa.
PannoakTUBHOCTh Kak CBUIETEIHCTBO CIOKHOTO CTpOEHHUs aToMOB. Aub(da-, 6eTa- u ramma-
u3nyyenus. Ombitel Pesepdopna. Snepnas momens aroma. PagumoakTuBHBIE TNpeBpalleHUS
aToMHbIX sjep. CoxpaHeHHe 3apsJ0BOTO M MacCOBOIO 4YHCENl MPHU SACPHBIX pEaKIUsX.
DKcriepUMEHTANIbHBIE METObl HccleoBaHus dacTull. [IpoToHHO-HEHTpOHHas Mojenb Apa.
Ou3nyecKuil CMbICH 3apsiI0OBOr0 U MaccoBoro unceln. M3oromnsl. [IpaBuia cMemmenus st anbda-
u Oera-pacrnaja Mpu sACpHBIX peakluusx. JHEprusi CBsA3M yacTull B sape. JleneHue suep ypaHa.
Hennas peakuus. SnepHas 5SHepreruka. OKOJIOTHYECKHE TMpoOJIeMbl pabOThl ATOMHBIX
anekrpoctanuuii. Jlosumerpus. Ilepuon mnonypacnana. 3akoH paguoOaKTHBHOIO —pacHaja.
Bnusinue paauioakTUBHBIX M3IYYEHHUNH Ha KUBBIE OPTraHU3MbL. TepMosaepHas peakiiusl.
Wctounuku sHepruu CoyHIA U 3BE3/I.
Crtpoenue u 3BoJ0onMs BeesieHHOIA.
Cocras, ctpoenue u npoucxoxaeHue Connednoit cucremsl. [lnaneTrs! u mainsie Tena ConHEUHOM
cuctemsbl. CTpoenue, uznnydenue u 3onronus Connua u 38e31. CTpoeHue U 3Botonus BeeneHHOM.
TemaTn4yeckoe IVIAaHNPOBaHUeE ¢ YKa3aHHEM KOJIHYECTBA YacoB,
OTBOJHMMBbIX HA OCBOCHHE KAK/I0H TeMbl
7 kaacc (68 yacoB)

Neni/mt Paznen/rema Oo61ee N3 Hux
xonuuecTBo | Kontpons Jlaboparopubie pabOThI
4acoB HbIE
paboThI

1 Beenenne Su - No 1 «Onpenenenue 1eHbl
JICTICHUS] U3BMEPUTEILHOTO
npubopay.

2 [IepBoHavanbHbIE 64 1 No 2 «Onpenenenue pazmMepoB
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CBCIACHUA O CTPOCHHUU
BCIICCTBA

MaJIbIX TCIID).

B3aumonencTBusa ten

224

Ne 3 «M3mepenue maccel Tena
Ha PbIYa)KHBIX BECAX»

Ne 4 «M3mepenne oobema
TEnay.

No 5 «Onpenenenue miIoTHOCTH
TBEPAOIO TEIa»

Ne 6 «['panyupoBanue
IPYKUHBI U U3MEPEHUE CUIT
JMHAMOMETPOM»

Ne 7 «BbIsiCHEHME 3aBUCHMOCTH
CWJIBI TPEHUS OT IUIOIIan
CONPUKOCHOBEHHUS TE U
MPYKUMAIOIIEH CHITBI».
(udposas madboparopust
MYJIBTUAATYUKOB O (pU3MKe
g yueHuka Einstein™,
JATYUK CUJIBI)

JlaBiieHME TBEPIIBIX TEI,
JKUJIKOCTEH U Ta30B

21y

Ne 8 «Onpenenenue
BBITAJKUBAIOIICH CHIIBI,
JIEWCTBYIONIEH HAa MOTPYKEHHOE
B JKUJIKOCTb TEJIO».

Ne 9 «BriacHenue ycinoBuid
IIJIABAHUS TEJIA B KUIAKOCTH

PaboTa 1 MOILIHOCTE.
DHeprus

124

Nel0 «BrpisicHeHue yclioBus
pPaBHOBECHS phluaray.

Ne 11 «Onpenenenne KIIJI mpu
oabEME TeJIa 0 HAKJIOHHOM
wiockoctmy.( udposas
naboparopusi MyJIbTUIATYUKOB
1o Gu3uKe i yueHUKa
Einstein™ (matunk
PacCTOSTHUSA)

HToroBast KOHTpOJIbHAS
pabota

8 kuacc (68 yacoB)

Ner/it

Pasznen/Tema

Oo01ee
KOJIMYECTBO
4acoB

3 Hux

KonTposn
HBIC
paboThI

JlaGoparopHbie pabOThI

TenoBklie SIBICHUS

23 4y

2

Neo 1 «Onpenenenne konuuecTa
TEIUIOTHI IPH CMEIINBAHUH BOJIbI
pa3HOil TeMIiepaTypbi».

Ne 2  «Omnpenenenune ynenpHOR
TEIUIOEMKOCTH  TBEPAOIO  TENay.
(Ludposas naboparopus
MYJIbTUJATYUKOB MO (U3UKE IS
YYEeHHKA Einstein™ (maTymk
TEMIIEPATYPHI).

Ne 3. «Onpenenenue
OTHOCHUTEJILHOM BJIAKHOCTHU
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BO3JIyXa».

2 DneKTpuuecKkre 294 1 Ne 4 «Cbopka ar1eKTpru4ecKon Lenu
SIBJICHUS U3MEpPEHUE CUIIbI TOKA B €€
Pa3IMYHBIX y4acTKaAX».
Ne 5 «M3mepeHne HanpskeHHs Ha
Pa3TUIHBIX ydacTKax
anektpuueckod menm». (Lludposas
TabopaTopus MYIbTUAATYMKOB 10
¢um3uke s ydenuka Einstein™
(IaT4MK HapsKEHUs).
Ne 6 «M3mepeHue cuiibl TOKa U €ro
perynupoBaHue peocTaTom.
(Hudposas nabopartopus
MYJIbTHIATIYUKOB 1O (GU3UKE IS
yuenuka Einstein™ (gatumk Toka).
Ne 7 «M3mepenue cONpOTHBIICHUS
MIPOBOTHUKA npH MTOMOIIIN
amrmepMeTrpa M BOJBTMETpay.
(Hudposas naboparopus
MYJIbTHIATIYMKOB 1O (GU3UKE JUIS
YYEHHKA Einstein™ (maTamk
HAPSDKEHUS U TATYUK TOKA).
Ne 8 «3mepenre MOIIHOCTH 1
pabOTHI TOKA B DJICKTPUUECKOU
JamIme»
3 DNeKTpOMarHUTHBIC 54 1 Ne 9« COopka armeKTpoMarauTa u
SIBIICHUS UCIBITAHUE €ro JACUCTBUSY.
pabora
Ne 10 «M3ydeHue nBuraresns
MTOCTOSTHHOTO TOKA (Ha MOJICIIN )»
4 CBeToBbI€ SIBJICHUS- 104 1 No 11 «M3y4yeHue cBOiCTB
M300paKeHUsI B JIMH3AX).
5 Urorosas 1
KOHTpOJIbHAs paboTa
9 kumacc (102 yaca)
Nori/mt Pasznen/rema Oo011ee N3 HUX
konnuecTBo | KoHtpois Jlaboparopubie paboThI
4acoB HBIC
paboTHI
1 Pasznen 1. 3akoHEBI 344
B3aUMO/ICHCTBUS U
TIBUKCHHUS TET
2 Tema 1. S5u - -
IIpssmMonmHenHOE
paBHOMEpHOE
JIBUKCHHE
3 Tema 2. 124 1 Nel. «HccnenoBanue
[IpsmonmHeitHOe PaBHOYCKOPEHHOTO JBIKEHHS 0€3
PaBHOYCKOPEHHOE HavanbHOU ckopoctiy. (Lludposas
TIBUKCHHE naboparopusi MyIbTHAATIYUKOB TIO

¢usuke g ydenuka Einstein™
(TaTYUK PACCTOSHUSA).
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Ne2. «M3mepenue yckopeHus
CBOOOJIHOTO MAJICHUSD.
4 Tema 3. 3akoHbI 124 -
JTMHAMUKHA
) Tema 4. Imnynbe ou -
Tena. 3aKoH
COXpaHCHHUS
HMITYJTIbCa
6 Paznen 2. 154 Ne3. «MccnenoBanue 3aBUCUMOCTH
MexaHn4yeckue MIePHOJIa ¥ YaCTOTHI CBOOOTHBIX
KoJjebaHus. 3ByK KOJIeOaHU MaTEMaTUYECKOTO
MasTHUKA OT €0 JUTUHBIY.
)udpoast mabopaTopust
MYJIBTUAATINKOB TI0 (pHU3UKE st
yuenuka Einstein™ (gatumk
paccTosHUSA).
7 Paznen 3. 254 Ne 4. «M3ydeHue  siBICHUS
DNIeKTPOMarHUTHOE JJICKTPOMArHUTHON  WHIYKIIAW.
noJje (Lludpposas JTabopaTopus
MYJbTUAATINKOB TIO (U3MKE IS
YYEHHKA Einstein™ (maTamk
MarHUTHOW WHJTYKITHH).
No5 «HaOumronesre CIIomHOTO 1
JIMHENYaThIX CIIEKTPOB
UCITYCKaHUSD)
8 Pazgen 4. Ctpoenue 20 g No6 «3yueHune TpekoB
aToMa U aTOMHOTO 3apsKEHHBIX YaCTHIL [0 TOTOBBIM
sqipa, UCTIOJIb30BaHNE dboTorpadusimy»
SHEPrUU ATOMHBIX No7 «3yuenue nenenus sigpa
snep. aToma ypasa 1o ¢ororpapuu
TPEKOBY
No8 «Onenka nepuojia
noJiypacrnajia ra3a HaXoAsIuxcs
MPOJYKTOB pacraja rasa pajoHa
9 Crpoenue u Sy, -
ABOJTIOIIHS
BcenenHon.
10 | Urorosoe 24
MIOBTOPEHUE
11 | Urorosas 1
KOHTpOJIbHAs paboTa
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