MYHUIUTTAJIbBHOE OBPA3ZOBAHUE 'OPOJ APMABUP
( TeppuTOpUATBLHBIN, AIMUHUCTPATUBHBIA OKPYT (TOPOJI, pailoH, MOCENIOK))
MYHUIUTTAJIBHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE

CPEAHAA OBPA3OBATEJIBHAS IIKOJIA Ne 17

(mosiHO€ HAaMMEHOBaHKUE 00Pa30BATEIBLHOTO YUPEKICHHS)

babuaH watem WD RO VTBEPXIEHO

DN: cn=babuaH MapuHa

- PCUHICHUEM MICAArOTHYCCKOro COBETA

SpyapaosHa, o=MBOY-COLL N2 17,
Ma pVI Ha oﬂ?/err:f;iI=babiyan_marina@r':‘1a1iliu, ot 30 aBryCTa 2022 roga ImpoToKOJI Ne 1
3ﬂya pﬂo B H a ,lcl_aT;J 2022.08.30 10:50:59 +03'00' HpeﬂceHaTeHL —Ba6HHH M 3

PABOYAS ITPOIT'PAMMA
1O ®U3UKE

Cpennee oo6miee oopazoanue: 10-11 kjaacchl (YIiy0J1eHHbIH YPOBEHb)

Komuuectso uacos 340 (170-170)

Vuurens: @'aBera JiawHa EBrenneBHa

[Iporpamma pa3paboTaHa B COOTBETCTBHH U HAa OCHOBE:

npukaza MunuctepcTBa o6pasoBanus u Hayku Poccuiickoit denepanuu ot 17 mas
2012 Ne413 " Ob yTBepskaeHNY 1 BBEICHUH B JIeHCTBHE (PeeparbHOro rocynap-
CTBEHHOTO 00pa30BaTeILHOTO CTAaHAApTa CpeaHero odero oopazoBanus” ( ¢ 10-
MTOJIHEHHEM U U3MEHEHUSIMH );

MIPUMEPHON OCHOBHOM 00Pa30BaTEIHHON MPOTPAMMBI CpETHET0 00111er0 00pa3o-
BaHMs, 0JI00peHHOM (eepaabHbIM y4eOHO-METOIUUECKUM 00beTMHEHUEM 10
obmemy o6pazoBaHuto(IpoToKo OT 28 uross 2016 roga Ne2/16-3); ¢ u3MeHEeHHEM
U JIOTIOJTHEHHUEM;

YMK yueOnuk I'.5.Msakumes, b.b.6yxosies, H.H.Cotckuii. ba3oBsiit u yriy0-
nennbiii ypoBeHu.10-11 M.:-ITpocsemnienue,2020.



|. [TogcHUTEILHAA 3ANMUCKA.

[Iporpamma y4yeGHOTO mpeamera «Pu3nka» HampapieHa Ha GOPMHUPOBAHUE Y 00yUaIOIIHNX-
csl pyHKIMOHANBHON IPaMOTHOCTH M METalpeIMETHBIX YMEHUI 4Yepe3 BBINOJTHEHHUE HCCIIe0Ba-
TEJIbCKOU U NMPAKTUYECKOU IEATEIbHOCTH.

B cucrteme ecrecTBeHHO - Hay4HOT0 00pa3oBaHus (PU3MKa KaKk Y4eOHBIA TPEeIMET 3aHUMAET
BaXHOE MECTO B ()OPMUPOBAHMHM HAYYHOTO MHUPOBO33PEHHSI M O3HAKOMIICHHUS] O0y4aroIuXxcs C
METOJIaMU HAYYHOI'O MO3HAHHUS OKPYKAIOLIEro MHUpa, a Takke ¢ (PU3NYECKMMH OCHOBAMH CO-
BPEMEHHOTO MPOU3BOJCTBA M OBITOBOTO TEXHUYECKOTO OKPYKEHHs 4eJIOBeKa; B (popMHUpOBaHUH
COOCTBEHHOM IMO3HIIMHM 1O OTHONICHUIO K (U3MUECKOW MH(POpMAIUH, TOJTYYCHHOW M3 pa3HBIX
MCTOYHUKOB.

VYcnemHocTh UM3ydeHHs TpeAMeTa CBsi3aHa C  OBJAJEHHEM OCHOBaMHM  y4yeOHO-
HCCIIEI0BATENILCKON JeATENbHOCTH, IPUMEHEHUEM TMTOJIyUYCHHBIX 3HAaHUH MPH PEeICHUH TPaKTHU-
YEeCKUX U TEOPETHUECKUX 3ajau.

B cootBerctBin ¢ ®I'OC COO obpa3oBaHus (U3UKA MOKET M3Y4aThCs HA YriayOJIEHHOM
ypoBHe. W3yuenue ¢u3nMku Ha yriyOJeHHOM ypOBHE BKIIIOYAET paclIMpeHUe MpPeAMETHBIX pe-
3ylbTaTOB U COJEp)KaHUE, OPUEHTUPOBAHHOE Ha MOJATOTOBKY K MociedyrouemMy mpodeccuo-
HAJIBHOMY 00pa30BaHHUIO.

N3yuenue npenMera Ha yriayOJIeHHOM YPOBHE IMO3BOJIIET CHOPMHUPOBATH Y OOYUAIOIIHUXCS
¢u3nyeckoe MbIIUICHUE, YMEHUE CUCTEMAaTU3HpPOBAaTh U 000011aTh MOJyYeHHbIE 3HAHUS, CaMO-
CTOATENbHO TPUMEHATH TMOJYYEHHbIE 3HAHHUS JUIS pELICHUS TMPaKTUYECKUX U ydeOHO-
HCCIIEIOBATENbCKUX 33/1a4; YMEHUE aHAJU3UPOBaTh, MPOTHO3UPOBATH U OLICHUBATH C MO3UIHH
9KOJIOTMYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOW M MPOU3BOJACTBEHHON N1€ATEIHHOCTH Ye-
JIOBEKA, CBSI3aHHOM C MCIOJIH30BAHNEM HCTOUYHHKOB YHEPIHUH.

B ocHoBy u3ydenus npeamera «Du3uka» Ha yriIyOJIEHHOM YPOBHE B 4acTU (POPMUPOBAHUS Y
00y4aroImuxcst HAYYHOI0 MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METO/IOB MIO3HAHUS, a TAKXKE
MPAKTUYECKOT0 NMPUMEHEHHs] Hay4YHBIX 3HAHUN 3all0’K€Hbl MEXIIPEJIMETHbIE CBSI3U B 001acTu
€CTECTBEHHBIX, MATEMaTHYECKUX U TYMaHUTAPHBIX HAYK.

[TpumepHasi mporpamMma COCTaBJIeHa Ha OCHOBE MOJYJILHOTO MPHUHIIMIIA MTOCTPOSHHS y4eOHOTrO
MaTepuaa.

eau u 3agaun:
- ¢hopMHpoOBaHHUE Y 00YYaAIOIMNUXCA YBEPEHHOCTH B IIEHHOCTH O0pa30BaHUs, 3HAUYMMOCTH (PU3H-
YEeCKUX 3HAHUU JJIS1 KQKJ0T0 YeJI0BEKa He3aBUCHMO OT €ro MPpo(eCCHOHATLHON AeATEIbHOCTH;
- OBJI3/ICHHE OCHOBOMOJIATAIOMIKUMHU (PU3NUECKHUMH 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMU;
pacmuperue 00béMa UCTIONb3YeMBbIX (PU3NUYECKUX MOHATHI, TEPMUHOJIOTHH U CUMBOIIVKH,
- mpuoOpeTeHne 3HaHui 0 PyHIaMEHTATBHBIX (PU3UYECKUX 3aKOHAX, JISKAITUX B OCHOBE COBpE-
MEHHOHM (pU3HUecKol KapTUHBI MHpa, 0 HanOoJiee BaXKHBIX OTKPBITUSAX B 00JacTH (U3UKHU, OKa-
3aBILKX OINpPEAETIONIee BIUSIHIE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUU; MOHUMaHHe (pU3nYecKon
CYITHOCTH SIBJICHH, HaOIlt01aeMBIX BO BceneHHoi;
- OBJIa/ICHHE OCHOBHBIMHM METOJAMM HAay4YHOTO MO3HAHHs MPUPOJbI, UCIOIb3YEMBbIMU B (pU3MKe
(HabmtofieHne, ONMHMCAaHUE, H3MEpPEHHE, BBIABIKEHHE THUIIOTE3, IMPOBEACHHE 3KCIIEPHMEHTA);
OBJIaJICHHE YMEHHUSAMU 00padaThiBaTh JAaHHBIE SKCIIEPUMEHTA, OOBSICHITH MOJyYEHHBIE PE3YIIb-
TaThl, YCTAHABJIUBATHh 3aBUCUMOCTH MEXIy (QU3MYECKUMHU BEITUYMHAMH B HAOIIOJIaEMOM SIBJIC-
HUU, JIe7aTh BHIBOJIBI;
- 0TpaboTKa yMeHHUs peuath (U3nYecKue 3a7aui pa3HbIX YPOBHEH CI0KHOCTH;
- npuoOpeTeHue: OmbITa PazHOOOpa3HON JEeSATENbHOCTH, ONbITa MO3HAHHUS M CAaMOIO3HAHUS;
YMEHHI CTaBUTH 3a/1a4¥, pPeliaTh MPoOJIeMbl, IPUHUMATh PEIICHUS, UCKATh, aHATU3UPOBATh H
oOpabaTeiBaTh MH(MOPMAITUIO; KIIOUYEBBIX HABBIKOB (KIIOUYEBBIX KOMIETEHIINN), UMEIOIINUX yHH-
BepcaJbHOE 3HAYCHHE: KOMMYHHKALIUU, COTPYAHHMYECTBA, U3MEpeHMi, 3(pdekTuBHOro u 06e3-
OTIACHOTO HCIOJIb30BaHUS PA3TUYHBIX TEXHUUECKUX YCTPOMHCTB;



- OCBOEHHE CIOCOOOB MCIOIB30BaHUS (PU3NUECKUX 3HAHUHU JUIS pEeLICHUsS NPAaKTUYECKHUX 3a/1ad,
OOBSCHEHUS SIBICHUN OKPYIKAIOIIEH IeHCTBUTEIIBHOCTH,

obecriedeHrs: 6€30MaCHOCTH KHU3HHU U OXPaHbI IPUPOIBI;

- pa3BUTHE IO3HABATENIbHBIX HMHTEPECOB, MHTEIICKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B
nporecc € MpHOOPETeHUsI 3HaHUM C MCIIOJIb30BAaHUEM Pa3IMYHBIX MCTOYHHKOB MH(OpMAIUH U
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHI; YMEHUN (HOpMYyIUpoBaTh U 0OOCHOBBIBATH COO-
CTBEHHYIO MO3UIUIO 10 OTHOLICHUIO K (pru3nyeckoit MHPOpPMALIMK, MOJTydyaeMoil U3 pa3HBIX HC-
TOYHHUKOB;

- BOCIIMTAHHUC YBAXKUTCIBHOI'O OTHOHICHUA K y‘IéHBIM U UX OTKPBITUAM, YYBCTBA I'OpJAOCTU 34
POCCHICKYIO (PU3UUECKYIO HAYKY.

OCoOEHHOCTD IIeJIeTIoNaranus Uil yriayOnEHHOTo YPOBHSI COCTOUT B TOM, YTOOBI HAaIIPaBUTh aK-
TUBHOCTh CTapUIEKIACCHUKOB Ha MOATOTOBKY K OyayIiei npodeccuoHaIbHOM 1eATeNbHOCTH, Ha
(hopMUpOBaHHE YMEHHI U HAaBBIKOB, HEOOXOIUMBIX JJIsl TIPOJOKEHUs 00pa30BaHUS B BBICIIHX
y4eOHBIX 3aBEICHHIX

COOTBETCTBYIOIIETO MPOUIIsl, a TaKKe Ha OCBOCHHE 00bEMa 3HAHW, JOCTATOYHOIO JJISl MPO-
JOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHMUs.

MecTo npeamMera B y4eOHOM IJIaHE IIKOJIbI.
B cpenneii mkone ¢puzuka uzyyaercs ¢ 10 mo 11 kiace. YueOusiid uian MAOVY-
munes Nell 1o nmpeamery ¢usuka cocrabisger 340 ydeOHbIX yacoB, B ToM uucie B 10, 11 kiac-
cax mo 170 y4eOGHBIX YacoB U3 pacueTa 5 y4eOHBIX YaCOB B HEMEINIO.

Tabauna TeMaTHYeCKOro pacnpeiesJeHusi 4acoB 10 rogam o0y4eHust

10 kaacc
KonnuecTBo yacos
Ne i/ Pasnennl, TeMBI
Pabouast mporpamma
1 ®du3uKa U €CTECTBEHHO - HAyYHbI METO/]T MO3HAHUS TIPU- 2
" |ponmr

2. |Mexanuka o4
3. |MonekynspHas ¢pu3nka U TEPMOTMHAMHUKA 50
4. |DneKTpoauHaAMUKH 46

5. |JIaGopaTopHBIi MPaKTHKYM 8
6. |[loBTOpeHme 10
Uroro: 170

11knacc
KonnuecTBo yacos
Ne i/ Pazpgennl, TeMBI
Pabouast mporpamMmma

L. DIEeKTPOAMHAMUKH (ITPOIOTKECHHE ) 95

2 OCHOBBI CIEUATIBHOM TEOPUU OTHOCUTEIIBHOCTH 5

3. |Kpanrosas ¢u3uka. Puznka aTomMa U aTOMHOTO sApa 43

4 Crpoenue Beenennoit 9

5. JlaGopaTopHBI# TPAaKTUKYM 8

6. [ToBTOpenue 10




Hroro 170
1. IlnanupyemMbl pe3yJibTaThl OCBOEHHS Y4eOHOT0 npeaMera (pu3nu.

1. IMYHOCTHBIMU pe3yJbTaTaMu 00y4yeHus Gpu3uKe

® g chepe omuoweHul 0OYyUaOWUXCA K cebe, K c8oeMy 300P08bI0, K NO3HAHUIO CeOsL:
-OpHEHTAlUsS OOy4YaloMXcs Ha JOCTHUKCHHE JIMYHOTO CYACThS, PEAM3AIMI0 IMO3UTHUBHBIX
KU3HEHHBIX TEPCIEKTUB, WHUIMATHUBHOCTh, KPEATHBHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPECIIEHUI0, CHOCOOHOCTh CTABHUTh LI U CTPOUTH JKU3HCHHBIE TIIAHBI,

-TOTOBHOCTb M CIIOCOOHOCTh OOY4YalOIIMXCS K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHWsI, TOTOBHOCTh U CIIOCOOHOCTH BHIPAa0aThIBaTh COOCTBEHHYIO MO3UIIUIO TIO
OTHOIICHUIO K OOIECTBEHHO-TIOJIUTUYECKUM COOBITUSM MPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPHH, TyXOBHBIX [IEHHOCTEH U JOCTH>KCHUM Halllel CTpaHbl;

-TOTOBHOCTb ¥ CHOCOOHOCTh OOYYaIOIIMXCS K CaMOpa3BUTHIO M CAaMOBOCHUTAHUIO B
COOTBETCTBUHM C OOIICYEIOBEYCCKUMHU IIEHHOCTSAMU W HJcallaMd TPa)JTaHCKOrO OOIIECTBa,
MOTPeOHOCTh B U3UYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-0310POBUTEIHHON
NEeSATEIbHOCTBIO;

-IPUHSATHE W pealin3alivs IIEHHOCTEH 370pOBOTO M 0e30MacHOro odpasa >KHU3HHU, OEpeKHOE,
OTBETCTBEHHOE W  KOMIIETGHTHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYEeCKOMy U
IICUXOJIOTMYECKOMY 3/I0POBBIO;

-HETIPUSTHE BPEIHBIX MPUBBIYEK: KypEeHUs, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.

® g chepe omHowenul obyuarowuxcsa k Poccuu kax k Pooune (Omeuecmay):

-poccuiickas WIACHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKOW HWISHTUYHOCTH B
MOJIUKYTBTYPHOM COIIMYME, YYBCTBO NPHYACTHOCTH K MCTOPHKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapona u cyap0e Poccuu, maTpuoTu3M, TOTOBHOCTD K CITy>KeHHIO OTEUYeCcTBY, €ro
3allUTE;

-yBaX€HHUE K CBOEMY HapoOAay, YyBCTBO OTBETCTBEHHOCTH mepea PonuHOM, ropioctu 3a CBOM
Kpaii, cBOIO PoauHy, IIpolIoe 1 HaCTOsIIee MHOTOHALMOHAIBLHOIO Hapoaa Poccuu, yBaxenue k
rocyJapCTBEHHBIM CHMBOIaM (rep0, diar, THMH);

-(opMupoBaHue yBaXXEHHMS K PYCCKOMY S3bIKYy KaK rOCyIapCTBEHHOMY s3bIKy Poccuiickoit
denepanun, SBISIONIEMYCSI OCHOBOM POCCHUHCKOW HWIEHTUYHOCTH W TJIABHBIM (HDaKTOpOM
HallMOHAJIBHOTO CaMOOIIPECIICHHUS;

-BOCIIUTAHUE YBAXEHHS K KYJIbType, s3blKaM, TpaaulusM ¢ oOblUasM HapoJOB,
npoxxuBaromux B Poccuiickont @enepanuu.
® g chepe omHoOweHUL 00YUAIOWUXCA K 3AKOHY, 20CYOAPCMBY U K 2PANCOAHCKOMY 00uecmsy:

-TPaXXTAHCTBEHHOCTb, TPAXIAHCKAasl NO3WLHA AaKTUBHOTO M OTBETCTBEHHOI'O 4JI€HA
POCCHUICKOTO OOIIECTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIC IIpaBa M OOS3aHHOCTH,
YB@XAIOIIETO 3aKOH W IPaBONOPAJNOK, OCO3HAHHO IPUHHUMAIOIIETO  TPAaJWLMOHHBIE
HAI[MOHATILHBIE M OOIIECYEIIOBEYECKUE TYMAaHUCTHYECKHE W JIEMOKPATHYECKHE II€HHOCTH,
TrOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

-PU3HAHNE HE OTYYXIAEMOCTH OCHOBHBIX MpPaB U CBOOOJ UeIOBEKa, KOTOPHIE MPUHAIIEKAT
KOKJIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB W cBOOOA 0Oe3
HapYIICHUS TIPaB ¥ CBOOOJ JPYTHUX JIUII, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIC ITPaBa U CBOOOIBI
YesioBeKa M Ipa)<IaHWHA COTJIACHO OOLIeNpPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIYHapOIHOIO
npaBa u B coorBeTcTBUM ¢ KoHctutynuen Poccuiickoit ®@enepanyu, npaBoBas U MOJIUTHYECKAS
IPAMOTHOCTS

-MHUPOBO33pDEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu H
OOIIECTBEHHON MpaKTUKW, OCHOBAaHHOE Ha JuWajore KyJnbTyp, a TakXke pa3iHudHbIX ¢opMm
OOIIECTBEHHOTO CO3HAHMsI, OCO3HAHKME CBOETO MECTAa B MOJIUKYIBTYPHOM MUPE;

-UHTEPUOPHU3ALAsl LIEHHOCTEH JEMOKpPaTUM M COLMAIbHOM COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUH B TPYyMIIE WIM COLMATBLHON OpraHu3aliny;

-TOTOBHOCTh OOy4YaloIUXCSl K KOHCTPYKTUBHOMY YYacTUIO B TPUHATUU pEILECHUH,
3aTparvBamIIUX WX MpaBa M WHTEPEChl, B TOM YHCIE B Pa3NUYHBIX (hopMax OOIIECTBEHHOU
camMOoOpraHu3ali, CaMOYIpaBIeHHsI, OOIIECTBEHHO 3HAYUMOU e TEIbHOCTH;




-IPUBEPKEHHOCTh HMJCSAM HHTEpPHAIMOHANIN3Ma, JPYXKOBI, pPaBEHCTBA, B3aWUMOIOMOIIIH
HapoJIOB;

-BOCIIUTAHUE YBAXKHUTEIHLHOTO OTHOILICHHWS K HAIMOHAILHOMY JIOCTOMHCTBY JIOJCH, UX
YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

-TOTOBHOCTh OOYYArOMIMXCS MPOTUBOCTOSATh HJACOJOTHH OSKCTPEMH3Ma, HAIMOHAIN3MA,
KceHo(oOUr; KOpPYNIUUHU; TUCKPUMHUHALIMM IO COLHUAIBHBIM, DPEITUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U IPYTUM HETATUBHBIM COIHAIILHBIM SIBJICHUSIM.

® 8 chepe omHOWEHUL 0OYUAIOWUXCA K OKPYIHCAIOUIEMY MUDY, IHCUBOU NPpUpooe

-MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPUYECTBY, BIaJCHUE JOCTOBEPHON MHpOpMAIIH-
€l O IEepPEeNOBbIX NOCTHKCHUAX U OTKPBITUSAX MUPOBOW U OTEUECTBEHHOW HAYKH, 3aUHTEPECO-
BaHHOCTb B HAYYHBIX 3HaHUSIX 00 yCTpOHCTBE MUpa 1 OOLIECTBA;

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CamMo0OOpa3oBaHWIO, Ha
MPOTSHKEHUH BCEM JKU3HU; CO3HATENbHOE OTHOIIEHHE K HEMpEephIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTIEITHOW MPOQeCcCHOHATBHON 1 00IIECTBEHHOU e TEIHHOCTH;

-3KOJIOTHYEcKas KyJabTypa, Oepe)KHOEe OTHOIICHUS K POJHON 3eMJie, MPUPOJHBIM OOraTcTBamM
Poccun u Mupa; moHMMaHWE BIMSHHS COIMATLHO-)KOHOMHYECKUX IPOIECCOB HA COCTOSHUE
MPUPOJHON M COLMAIbHON CpeIbl, OTBETCTBEHHOCTh 3a COCTOSHUE MPUPOIHBIX PECYpPCOB;
YMEHHS ¥ HABBIKM Pa3yMHOTO MPUPOOIOIB30BAHUS, HETEPIIUMOE OTHOIICHHE K JCHCTBHSIM,
MPUHOCSIINM BpPEJ] SKOJIOTUH; IPUOOPETEHHE OMBITA YKOJIOTO-HAMIPABICHHOH JIEITeIbHOCTH;

-3CTETUYECKOE OTHOLIEHUS K MHpPY, TOTOBHOCTh K JCTETHMYECKOMY OOYCTpPOHCTBY
COOCTBEHHOTO OBITA.

o ¢ cghepe omHowenus obyyarowuxca Kk mpyoy, 6 cgepe coyuanbHO-I3KOHOMUYECKUX OM-

HOWEHUL.

-YBa)XXEHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIMTE CBOCH COOCTBEHHOCTH,
OCO3HaHHBIN BBIOOp Oymymiedt mpodeccuu Kak NyTh U CIOCOO peanu3anuyd COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

-TOTOBHOCTh ~ OOy4YalOIIUXCS K TPYAOBOH MNpOoEeCcCHOHAIBHON JEATEIBHOCTH KaK K
BO3MOXXHOCTM  y4yaCTHSl B  pEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TIOCYIapCTBEHHBIX,
00IIEeHAIIMOHAJIBHBIX TTPO0IIEM;

-IOTPEOHOCTh TPYOUTHCS, YBAXKEHUE K TPYAy M JIOAAM TpyAa, TPYAOBBIM TOCTHXKEHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHAAM TPYIOBOU
NesITeNIbHOCTH;

-TOTOBHOCTh K CaMOOOCIY)KHBAaHHUIO, BKJIOYas OOyYe€HHWE U BBIMOJTHCHHE JOMAITHUX
00s13aHHOCTEH.

® coepe Puzuueckoeo, NCUXONOSUHECKO20, COYUATLHO2O U AKAOEMUYeCK020 Oa20nonyqus

ooyuarouuxcs.
-pu3nIecKoe, IMOIMOHATBLHO-TICUXOJIOTHYECKOE, COIHANIbHOE OJIaromojydrne OO0ydJaroImxcs B
KHU3HU 00pa30BaTEIILHON OpraHU3aIUH, OUTYIIICHUE IeThbMU 0€30MaCHOCTH U MCUXOJIOTHIECKOTO
koMmdopTa, HHOOPMAITMOHHOU 0€30MTaCHOCTH.

2. MeTanpeaMeTHbIE Pe3VJbTaThl 00yueHUus (hu3uKe B cpeaHei HiKoJie.

2.1.Pezynamuensle yHugepcaibHble yueoOHble Oelicmeus
Buvinycknuk nayuumeces:

—  CaMOCTOSITEJIPHO OTPEACIATh IEJH, 3alaBaTh HapaMeTpbl U KPUTEPUH, 1O KOTOPHIM
MOJKHO OIPENETUTh, YTO EJIb JOCTUTHYTA;

—  OICHHWBATh BO3MOXXHBIC TTOCIICACTBUS TOCTHKCHHUS TIOCTABIICHHOH €N B JICATEIILHOCTH,
COOCTBEHHOM JKMU3HH M KU3HH OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKEHUSIX STUKU U
Mopay;

— CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIC 33/la4ll B OOPA30BATEIBHOU JEATEIHHOCTH W
KU3HCHHBIX CHTYaIlUsX;



— OIICHMBAaTh PECypChl, B TOM 4HCIE BpeMsi M JpPyrue HeMaTepuaibHbIC PECypCHI,
HEOOXOUMBIC ISl IOCTHKCHUS TIOCTABICHHOM 11eITH;

— BbIOMpaTh NyTh JOCTIIKEHUS 1ENH, IUIAHUPOBATh pEIICHUE TOCTaBIEHHBIX 3aJad,
ONITUMH3UPYS MaTepUATbHBIC U HEMaTepUAIIbHBIC 3aTPATHI;

—  OpraHm3oBBIBaTH 3(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX [UIsI JAOCTHKCHHUS
IMOCTaBJICHHOM IIEIIN;

—  COIOCTABJISATH MMOJYYCHHBIN Pe3yNbTaT ACSITEILHOCTH C TIOCTABJICHHON 3apaHee IeNbio.

2.2.I103nasamensHble yHUgEpcaibHble yUeOHble OeliCHEUs
Boinycknuk nayuumes:

—  WCKaTh U HAXOAUTh 00O0OIIEHHBIE CTIOCOOHI pelIeHus 3a/1a4, B TOM YHCIIE, OCYIIECTBIIATh
pa3BepHYTHI WH(POPMAIMOHHBI TOWUCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABaTENIbHBIC) 3a]1a4H;

— KPUTHYECKH OLEHMBaTh M MHTEPHPETUPOBATh HH(MOPMALMIO C pPa3HBIX MO3UIHIMA,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHBOPEYUS B NH()OPMAIIMOHHBIX HCTOYHHUKAX;

—  UCIOJB30BaTh pa3jUYHbIe MOJIEIbHO-CXEMAaTUYECKUE CpPEICTBA [UIsl IPEJICTaBICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOILICHWH, a TAaKXKe IPOTUBOPEUYUN, BBIABICHHBIX B
MH(OPMALIMOHHBIX UCTOUYHUKAX;

—  HaXOJWTh W MPUBOAWTH KPUTUYECKUE APTyMEHTHI B OTHOIICHUH JIEHCTBUN U CYKICHHIA
IPYroro; CHOKOWHO M Pa3yMHO OTHOCHUTbCA K KPUTHYECKHMM 3aMeUaHUsM B OTHOIICHUU
COOCTBEHHOTO CYXKJIEHUSI, pACCMATPUBATh UX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOAMTH 32 PAaMKH y4eOHOIrO MpeAMETa U OCYLIECTBISTH IIeJIEHANIPABICHHBIM MOUCK
BO3MOXXHOCTEH ISl IIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB NEHCTBUS;

—  BBICTpauBaTh UHAMBUAYAIbHYIO 00pa30BaTEbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPAaHUYCHHUS,

—  MEHSTh U YACpPKUBATh pa3Hble MO3UIMH B TO3HABATEIBHON AESITEIbHOCTH.

2.3.Kommynuxamuenwie yHugepcanbHble yueoHble Oelicmeus

—  OCYUIECTBJIATH JIEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMHU, TaK U CO B3POCIBIMH
(kak BHYTpH 00pa3oBaTEIbHOW OpraHU3AIMH, TaK W 3a €€ MpenejaamMu), MoAOupaTh MapTHEPOB
JUIsL IEJIOBOM KOMMYHUKAIIUU UCXOJS U3 COOOPaXKEHUH pe3yabTaTUBHOCTU B3aMMOJCHCTBHS, a
HE JIMYHBIX CUMITATHIA;

— TpU OCYIIECTBIECHUHM TPYNIOBOM pabOThl OBITH Kak PYKOBOJUTEIEM, TaK M YJICHOM
KOMaH/JIbI B Pa3HBIX pOJISIX (T€HEpaTop HMICH, KPUTHK, UCIIOJHUTEIb, BRICTYIIAIOIINHN, SKCIEPT U
T.1.);

—  KOOPIWHHPOBATH W BHINOJHATH PAa0OTy B YCIOBUSX pEabHOIO, BUPTYaJIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOACHCTBUS;

—  Ppa3BepHyTO, JIOTHYHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHHSI C HCIOJIh30BAHHUEM
aJIeKBaTHBIX (YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(M)JIMKTOTCHHBIC CHUTYallMH W TPEAOTBpPAIIaTh KOH(IUKTHI A0 WX
aKTUBHOM (ha3bl, BBICTPaMBaTH JEJIOBYI0 M 00pa3oBaTelbHYI0 KOMMYHHKAIMIO, wu30eras
JMYHOCTHBIX OI[CHOYHBIX CY)KICHHIA.

3. [IpeaMeTHbIe pe3yJibTaThl 00yUeHHs (hU3MKe B CpeHeil 1IKoJIe.
10 xaacc
BbInyCKHUK Ha yriiy0JIeHHOM YPOBHE HAYYHMTCSH:

—  OOBACHATH U AHAIM3UPOBATH POJIb U MECTO (PU3MKH B (OPMHPOBAHUU COBPEMEHHOMN
HAy4YHOU KApTHHBI MHpPA, B Pa3BUTHUU COBPEMEHHOW TEXHMKU W TE€XHOJOTHM, B MPAKTUYECKOMN
JIeATSIILHOCTH JIFOICH;

—  XapakTepHu30BaTh B3aUMOCBS3b MEX1y (U3UKON U IPYTUMH €CTECTBEHHBIMU HayKaMu;

—  XapakTepu3OBaThb CUCTEMHYIO CBA3b MEXJIYy OCHOBONOJIAralOMMHU  HAyYHBIMU
MOHSATHUSIMH: IPOCTPAHCTBO, BpeMsl, MaTepust (BELIECTBO, MOJIE), IBUKECHHE, CHUIIA, SHEPTHS;




— TIOHMMATh U OOBSCHATH IIENIOCTHOCTh (PU3NYECKOW TEOpWHU, pa3udyaTh TPAHUIBI €e
MPUMEHUMOCTH U MECTO B PAAY APYTUX GUBUUYECKUX TEOPUIL;

— BIAJETh NpUEMaMU  TIOCTPOEHUS  TEOPETUYECKHUX  JOKAa3aTelIbCTB, a  TakKXKe
MIPOTHO3UPOBAHUSI OCOOCHHOCTEH MpOoTeKaHUsl (U3MUECKUX SIBJICHUI M MPOIIECCOB HA OCHOBE
MOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U JI0KA3aTEIbCTB;

BeinyckHUK HA yriy0JIeHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYHTHCH:

—  TPOBEPATh IKCICPUMEHTAIBLHBIMH CPEJICTBAMHU BBIIBUHYTHIE THUIOTE3bI, (POPMYIUPYS
1eJIb MCCIIEOBAHUS, Ha OCHOBE 3HAHUS OCHOBOMOJAraromux (GU3NYECKUX 3aKOHOMEpPHOCTEH U
3aKOHOB;

— ONKCHIBaTh U AHAIM3UPOBATh IOJYUYEHHYIO B pe3yJbTaTe MPOBEACHHBIX (U3NYECKUX
IKCIIEPUMEHTOB HH(POPMAIIUIO, OTIPEICIIATH €€ TOCTOBEPHOCTS;

— TOHMMAaTh M OOBSACHATH CHUCTEMHYIO CBA3b MEXIY OCHOBOIIOJATalOUIMMH HayYHBIMU
MOHATHSIMH: TIPOCTPAHCTBO, BPeMsi, MaTepusi (BEUIECTBO, TOJIE), IBUKCHHE, CUIIA, YHEPTHS;

—  pemiaTh 3KCIEPUMEHTAIbHbIE, KAUECTBEHHBIE U KOJIMYECTBEHHBIE 3a/1a4l OJIMMIIMAHOTO
YPOBHSI CJIOKHOCTH, HCIIONIb3Yys (PU3MYECKUEe 3aKOHBI, a TaKKe YPaBHECHHS, CBSI3bIBAIOIIHE
¢bu3nyecKre BeIUYNHBI,

1. ®u3uKa M eCTeCTBEHHO - HAYYHbIil MeTO/] MO3HAHMUS MPHUPOABI.

IIpenmeTHble pe3yJIbTATHI OCBOEHHSI TEMbI MO3BOJISIIOT:

* 1aBaTh ONpeesieHUs] MOHATUI: 6a30BbIe (hU3HUECKUE BETUUNHBI, (PU3NUECKUIl 3aKOH, HayYHas
TUIIOTE3a, MOJIENb B (PU3UKE M MUKPOMUDE, dJIEMEHTapHasl YacTHIIA, (yHAaMEHTAIbHOE B3aUMO-
e CTBHE;

¢ Ha3bIBATh 62130BBI€ q)HBquCKI/IC BCJIIMYHMHBI, KPAaTHBIC U NOJIBHBIC CIUHUILIBI, OCHOBHBIC BU/IbL
(dbyHIaMEHTATBHBIX B3aUMOJICUCTBUH, MX XapaKTEPUCTUKU, PAJANYC ACHCTBUS,

* /1e1aTh BBIBOJBI O TPAHMILIAX MPUMEHUMOCTH (PU3NYECKUX TEOPUH, UX MPEEMCTBEHHOCTH, CY-
IIECTBOBAHUU CBS3€H U 3aBUCUMOCTEN MeX Ay (PU3HMUECKUMHU BETUYUHAMU;

* UHTEPIIPETUPOBATH (PU3MUECKYIO0 HHPOPMALIHIO, TIOTYUECHHYIO U3 IPYTUX UCTOYHHUKOB.

2. MexaHuka.

Ilo oxoHuanuu usyueHus yenyonénnozo Kypca oo0yyaowuucs 0ocmucHem cex HIAAHUPYeMbIX
pe3ynomamos o6yuenus 6a3068020 yposHs. B 0ononnenue Kk HumM 00yuaouWuLics HAyYUMCs:

¢ UCIOJIB30BAaTh MCTOJ OIPCACICHUA MTHOBEHHOH CKOpPOCTH IIpH HpHMOHHHeﬁHOM U KpHUBOJIU-
HEHHOM JBMKEHHH, KOOPAMHATHBIM CIIOCOO OMMCaHMsI KPUBOJIMHEWHOTO JIBUXKEHUS Tena (MaTe-
pUAIBHON TOYKH), IPUHIUIIBI OTHOCUTEIBHOCTH M CYNEPHO3ULUHU CU, 3aKoHbl HploToHa mpu
pelIeHny 3a7ad O ABM)KEHHUH Tella TOoJ| IeHCTBUEM HECKOJbKHUX CHJI M O JBUIKEHHH B3aUMOJEH-
CTBYIOIIUX TCJI, 3aKOHBI Kennepa u 3axkoHBl HproTOHA AJid BbIBOJAA 3aKOHA BCCMUPHOTO TATOTC-
HUS, TIOHATHE O CHUJIaX MHEPIUH MPU 3alUCH BTOPOro 3akoHa HpIOTOHA Ui MOCTYyMaTeNnbHOTO
HpHMOHHHGﬁHOFO ABHNKCHUA TCJIa B HGHHGpL{H&J’IBHOﬁ CUCTEMC OTC‘-IéTa, TCOpPCMY O KMHCTHUYC-
CKOIl PHEepruu Ajsl ONpeesieHUuss TOPMO3HOTO MYTH aBTOMOOWIIS,, TEOPEMY O MOTEHUIHATbHOU
SHEPIuu JUIsl BbIBO/A (POPMYIIBI ONpeieNIeHus MOTEHIIMAIbHONW SHEPTHH Tel (MaTepuaIbHbBIX TO-
4eK), B3aUMOJCHCTBYIOLIUX CHUJIAMHU TATOTEHMsI, 3aKOHBI COXPAHEHUS B MEXaHUKE MPU pEIICHUN
¢u3nUecKux 3aaay, METOJl aHAJIOTUH TPHU BBIBOAE (HOPMYIIBI ONMpeAeTIeHHs yria MOBOpOTa IMpU
BpalllaTeIbHOM JIBUYKEHUU C MOCTOSHHBIM YIJIOBBIM YCKOPEHHEM M YpaBHEHHUS PaBHOYCKOPEH-
HOT'O JIBJKCHMS II0 OKPYKHOCTH, BTOpOM 3aKOH HbIOTOHA IIpU BBIBOJE OCHOBHOI'O YPAaBHEHUS
JUHAMHKHU BPAlaTeIbHOTO JIBHYKEHUS TBEPIOTO Tesa, YCIOBHS paBHOBECHs TBEPAOIO Tella Mpu
pCeIICHUHU 3a1a4 CTATUKH,

* OOBSICHATH PEAKTUBHOE NIBMD)KCHHE (HAa MOJICTH PAKEThl), BLIOOP HYJIEBOTO YPOBHS IMOTCHIIH-
albHOUI SHECPTrUn BSaHMOI[CﬁCTByIOHIHX TCJI, BOBHUKHOBCHHC CUJI YIIPYTOCTHU B KUAKUX WU Ia30-
0o0pa3HBIX Telax, 3aBUCUMOCTb MOJYJIS CHJI CONPOTUBJICHUS CPEIbl OT MOAYJS CKOPOCTH Tela
OTHOCHUTEIIHO CpeJibl, ABM)KEHUE Teja, OpOIICHHOIO TOPU30HTAIBHO, MO YIJIOM K FOPH30HTY,
o «MEPTBOM MeTJie», aOCOMIOTHO YIPYroe U abCONMIOTHO HEYNPYroe COyAapeHHs Tejl, UCIIOb-
3ysl 3aKOHBI COXpaHEHHUS B MEXaHHWKE, OCOOCHHOCTH PaBHOYCKOPEHHOT'O IBMXKEHHS Tela IO
OKPY’KHOCTH, BpAaIllaTeIbHOIO JBH)KEHHUSI TBEPIOIrO Tea, CMBICT 3aKOHA COXPAHEHHS MOMEHTA
UMITYJIbCA, BOSHUKHOBEHHE MEXaHUYECKOTO PE30HAHCA, aBTOKOJIe0aHui;



* QaHAJIM3UPOBATh YCKOPEHHE TeJa MPU PaBHOYCKOPECHHOM JIBUKEHUU IO OKPYKHOCTH B JHOO0H
MOMEHT BpEMEHH, FrapMOHUYECKHE KOJeOaHUs C MOMOIIbI0 T€OMETPUYECKOW MOJEIn Koieba-
TEJIBHOTO JIBI)KEHUS, MOJy4YaTh ypaBHEHUs KoJeOaHUIl MPY)KUHHOTO U MaTEMAaTUYECKOTO MasiT-
HUKOB, WCIIOJIb3Ys MOHATHE MPOU3BOJHOM, YPABHEHHE TapMOHMYECKOW BOJIHBI, pacIpOCTpPaHsI-
IOlIeHCs B OJIOKHUTEIHHOM HarpaBieHHH ocH X. [1o OKoHUYaHUM U3ydeHus yriyOnEeHHOro Kypea
o0Oy4aroluics TOMOJHUTENBHO MOTYYUT BOZMOKHOCTh HAYYUTHCS:

* PacKpBIBaTh CTPYKTYPHBIE AJIEMEHThI MEXaHUKHU KaK (PU3NYECKON TEOPHH, TOHUMATh TPAHULIBI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, U3y4aeMBbIX B MEXAHUKE;

* UCHOJb3ysl HAyYHBbIH METOJ MO3HAHMS M METOJOJOTMYECKUE NMPHUHLMIIBL, MJIAHUPOBATh U BBbI-
MTOJIHATh: MOJEIMPOBAHUE PABHOYCKOPEHHOTO MPSMOJIMHEMHOTO JBUKEHUS Tela, SKCIIEPUMEH-
TaJbHbIC MCCIIEJOBAHUS JABMKEHUS Tena, OPOIIEHHOTO0 TOPU30HTAIBHO U MO YIJIOM K TOPU30H-
Ty, PABHOMEPHOTO JABUXEHUS Tela M0 OKPYKHOCTH, MPYKUHHOTO U MaTeMaTHYECKOr0 MasTHU-
KOB, [IEHTpa TSDKECTH IUIOCKHUX (DUTYp; pabOThl (PU3HUECKOro MPaKTUKyMa 110 MEXaHUKe; aHAIU-
3UpOBaTh XapakTep 3aBUCUMOCTEH MEXIy HCCIEAyeMbIMH (U3NYECKUMHU BEIHMUYMHAMH, OCY-
LIECTBIISATH IIPOBEPKY BBIABUTAEMBIX B OTHOLLEHUHU UX TMIIOTE3; BHIBOAUTH U3 IKCIEPUMEHTANb-
HBIX ()aKTOB U TEOPETHUECKUX Mojenel (pu3nueckue 3aKOHbI, OOBICHSITH MMOJYYEHHbIE Pe3yIlb-
TaThbl U JIeNIaTh BHIBOJIBL;

» o6cyxnath uneu K. 3. [{luonkosckoro, Hayunsie noctmkerus C. I1. Koponésa, ucropuueckue
JTanbl Pa3BUTUS OTEUECTBEHHON KOCMOHABTUKY;

* OMpeeNATh MOMEHT MHEPLUU TBEPAOTO Tela OTHOCUTENIHO JaHHOW OCH, MPUBOAUTH (HopMy-
JIBI JUIL OIIPEJEIIEHNS MOMEHTOB HHEPLIMA HEKOTOPBIX TEIT;

* 3alMCBIBaTh BBIPAXKEHUS U1 KUHETUYECKOW PHEPTUU BPAIAIOIIETOCS TBEPAOIO TEa, KUHETH-
YECKOM HEPTUM TJIOCKOTO JBHXKEHUS TBEPAOTO TENA;

* OIKCHIBaTh BOJIHOBBIE MPOIIECCHI C MOMOUIbI0 (PU3NUECKON MOAENU YeIWHEHHOTO BOJHOBOTO
«BCIUIECKA», CXEMY MPOCTeiIeii aBTOK0Ie0aTeNIbHOM CUCTEMBI — YaCOB C aHKEPHBIM XO0M;

* pemaTh (QU3MYECKUE 3a/a4M M0 KMHEMAaTHKe, JUHAMUKE, 3aKOHaM COXpPaHEHUs B MEXaHUKE,
BpalaTeJIbHOMY JBHKEHHUIO TBEPAOTO Teja, CTATHKE, MEXaHMYECKHUM KOJEeOaHUSIM M BOJHAM
MOBBIIICHHOW CIIOXHOCTHU: BBIOMpaTh (PU3NUECKYIO MOJEIb, BRICTPABaTh JIOTUYECKUE IIETIOYKU
paccyxaeHuii 11 00BsICHEHUS IPEI0KEHHOTO B 3a7a4e mpolecca (sIBiIeHus ) u (WJIH) MpeacKa-
3aHUS €ro Pe3ysIbTaTOB, OLEHUBATH PEATUCTUYHOCTH IMOJIYYEHHOTO OTBETAa M KOPPEKTHUPOBATH
CBOU PaCCYXICHHUS C YUETOM STOH OLECHKHU.

3.MounekysipHasi pU3UKa U TEPMOAMHAMHUKA.

Ilo oxonuanuu usyyenus yenyoaéHno2o Kypca ooyuarouuiics 0ocmueHem 6cex niaHupyemvlix pe-
3yIbmamos 0oyuenus 6a308020 yposHs. B oononnenue k Hum obyuaowuiics HayYUmcs:

* OOBSICHATH OCHOBHBIE MOJIOKEHUS M 3aKOHBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU HUCaIbHOTO
ra3a U TepMOJUHAMUKH, UCTIONB3YsI CTATUCTHUECKUA U TEPMOJUHAMUYCCKUIA METOIbI, SIBJICHUS,
CBSI3aHHBIE C MIOBEPXHOCTHBIM HATSKEHHEM >KHJIKOCTUCMAUMBAHUSA M HECMAUMBAHUS, KalTUILISP-
HBIC SIBIICHUS;

* aHAIM3UPOBATh 3aKOH JlanbTOHA, CTATUCTUYECKYIO 3aKOHOMEPHOCTh PaCIpeeIeHUs MOJIEKYI
ra3a mo CKOpOCTSIM, IMOHSTUE BEPOSTHOCTH MUKPOCOCTOSIHUN U TpauKy pacrpeneeHus] MoJe-
KYJI raza 1o CKOpocTsIM, OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPHH HI€aIbHOTO
ra3za C MOMOIINBI0 MEXaHUYECKOW MOJETH HJisi UCCIEHOBAHMS 3aBUCUMOCTU JABJIICHUS ra3a OT
KOHIICHTPAIIUU MOJICKYJI, TpauKU M30TEPMUUYECKOTO U aArnabaTHOTO MPOIECCOB, PadOTy XOJI0-
TUIBHBIX MaluH, ucnoiib3ysa KII/I TermnoBoit ManmHsI.

[lo okoHYaHMM W3ydeHHUs YrIAyONEHHOro Kypca oOydarolIUiCs JOMOJHUTENIBHO MOIYYUT BO3-
MOKHOCTh HAYYHUTHCS:

* PacCKphIBaTh CTPYKTYPHBIE 3JIEMEHTHI MOJIEKYJISIPHO-KUHETHYE-CKOM TEOPHH HJIeaTbHOIO ra3a u
TEPMOJUHAMHUKHN KaK (PU3NYECKUX TCOPHI, TOHUMATh TPAHUIIBI MPUMEHIUMOCTH (PH3UYECKHX 3a-
KOHOB, U3y4aeMbIX B MOJIEKYJSIpPHON (PU3HKE;

* WCTOJB3Ysl HAyYHBIH METOJ MO3HAHHS M METOJOJOTUYECKUE MPHUHIIUIIGI, TNIAHUPOBATh U BBI-
MOJIHATH: M3MEPEHHE TEeMIIepaTypbl Tejda ¢ YYETOM MOrPEUIHOCTEH H3MEpeHUs, SKCIepUMEH-
TaJbHBIC UCCIECIOBAHUS U30TEPMUUYECKOTO, H300aPHOTO U M30XOPHOTO MPOIECCOB C IMOMOIIBIO



cuib(OHA, YIEIbHOHN TEIIOTHI TUIABJICHHUS JIba, U3MEPEHHE OTHOCUTENHHON BIQXKHOCTU BO3.Y-
Xa pa3HbIMU CIIOCOOAMM; aHATTU3UPOBATH XapaKTep 3aBUCUMOCTEN MEXIy UCCIEeTyeMbIMU (Hr3H-
YECKUMU BEIMYMHAMU, OCYLIECTBIISITh POBEPKY BBIABUTAEMbIX B OTHOUIEHUM UX TMIIOTE3; BbI-
BOJUTH U3 DKCHEPUMEHTANbHBIX (PAKTOB M TEOPETUUYECKUX MoOjenel (hu3nyecKrue 3aKOHbI, 00b-
SICHATD IIOJIyYE€HHBIE PE3YJIbTAThI U J€JIaTh BBIBOJBI;

* 00Cy)XIaTh TEPMOAMHAMHYECKUI MeTO ] (TP U3yUYEHUHU TEMIIEpaTyphl Tela), THIOTETUYECKUE
YCTPOMCTBA — «BEYHBIM JBUTATENIBIIEPBOIO POJA» U «BEYHBIA ABUIaTelIb BTOPOrO POJAN,
YCTPOMCTBO U pU3nUecKre OCHOBBI paboThI cocyna [Iproapa, TemaoBbIX HACOCOB M KOHAMIIMOHE-
POB, CTaTUCTHYECKHI XapakTep BTOPOrO 3aKOHA TEPMOJUHAMUKH U HEOOPATUMOCTH IPOIIECCOB
B IIPUPOJIE,CTPOCHHUE U CBOWCTBA >KUJKUX KPHUCTAIOB, HAHOYACTHUIl; IPUBOAUTH IPUMEPHI MIPH-
MEHEHUS )KUJIKUX KPUCTAJUIOB U HAHOYACTHIL;

* pemiaTh 3a/1a4y MOBBIIIEHHOM CII0KHOCTH 110 MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH UICaIbHOTO
rasa U TEpPMOJMHAMHKE: BBIOMpATh (PU3UYECKYIO MOJEIb, BHICTPAUBATh JIOTHYECKUE IICTIOUKH
paccyXJIeHui 111 00BSICHEHUS TPEIJIOKEHHOTO B 3a/1aue Tporiecca (sIBJIeHus) U (WiTn) TpeIcKa-
3aHUS €r0 PE3yJbTaTOB, OLICHUBATh PEATMCTUYHOCTH IOJIYYEHHOIO OTBETa U KOPPEKTUPOBATH
CBOM PACCYXJICHHUSI C yUETOM 3TOM OLEHKHU.

4.9/1eKTPpOIMHAMHUKA.

I1o oxoHuanuu uzyuenus yenyonéHHo2o Kypca 00yuarowuiica 00CmucHem 6cex nianupyemulx pe-
3yI6Mamos obyueHus 6az08020 yposHs. B dononnenue k HUM 06yuaOWUICA HAYYUMCSL:

* IPUMEHSTH OCHOBHBIC TOJOXKEHHUS M 3aKOHBI IEKTPOAMHAMUKHU UL OOBSICHEHUSICKTpUIe-
CKHX B3aUMOJICHCTBUI; aHAIM3UPOBATh XapaKTep 3aBUCUMOCTEN MEXy (PU3NUECKUMH BETUYH-
HaMH B 3aKOHaX.

* aHAJIM3UPOBATH AIEKTPOCTATUUECKOE MOJIe PAaBHOMEPHO 3apsKEHHOM cepsl, ABMKEHUE 3apsi-
KEHHON YacCTUIbl B OJHOPOJIHOM 3JIEKTPOCTaTUYECKOM I10JI€, UCIIONb3Yys aHAJIOTUIO JIBHIKEHUS
qacTull (MaTepUaIbHBIX TOYEK) B AJEKTPOCTATHUECKOM U T'PAaBUTAIMOHHOM IOJISIX, 3aBUCUMOCTHU
MOTEHLIMAJIbHOW SHEPIUU B3aUMOJICHCTBUS TOUYEYHBIX HEMOJBUKHBIX 3aps0B OT PacCTOSHUS
MEXIy HUMH, CXeMy OIbiTa MIIINKEHa MO ONpeAeTeHUI0 3HAUYeHUs 3apsaia 3JIEKTPOHA, OMBIT
OnuHyca 1o HaOIIOACHUIO ANEKTPU3AIMH Yepe3 BIUSHHE, paclpeaesieHIe 3apsI0B B IIPOBOIHU-
K€, CXeMy MOCTHKAa YUTCTOHA, 3JIEKTPUUYECKUE LIEMH, coepxkalirue (OoTo- U TepMOPE3UCTOPHI,
CXEMy 3JIEKTPOM3MEpPHUTENIHHOr0 Mpubopa (amrepMmerpa), KpUBYI0 HAMAarHUYMBAHUS NIl TIOJIH-
KPUCTAJUTMYECKOTO kene3a(heppoMarHeTuka), rpa@uku, BeIpakaronue 3aBUCUMOCTH MTHOBEH-
HBIX 3HAUCHHH CHJIbI TOKA U HANPSKEHUS OT BPEMEHH.

* OOBSICHATH 3aBUCUMOCTD YAEIBHOTO JIEKTPUUYECKOr0 COMPOTHUBIICHUS MPOBOAHUKA OT TEMIIe-
paTypsl, IBIEHUE CBEPXIPOBOAUMOCTH, YCTPONCTBO U AEUCTBHE BAKYyMHOTO IMOAA, Pa3IYHbIE
BUJII CAMOCTOSITEILHOTO pa3psia, CBONCTBA IUIa3Mbl, JEHCTBHE 3JEKTPOBAKYYMHBIX U MOJYIIPO-
BOJIHUKOBBIX NPHOOPOB, 3akoHBI Dapajes 11sl 37IeKTPoIu3a

* PacKphIBaTh CMbICH TAKUX (PU3NYECKUX BEIIMYMH U MOHATUH, KaK DHEPIUs dJIEKTPOCTATHUECKO-
O MOJIS 3apsDKEHHOT0 KOHJEHCaTopa, 00bEMHAs TIIOTHOCTh HEPTUH NEKTPOCTATUYECKOTO T10-
ns

* 00CYX/1aTh BO3JICHCTBHE HJIEKTPOCTATUUYECKUX IMOJICH OOJBINON HAMPsSKEHHOCTH HA OPTaHU3M
YeNoBeKa;

* pelarth 3aJa4u Ha OonpeieieHne GU3NIECKUX BETHUUH, XapaKTePU3YIOIIUX MTOCIIEI0BATEIbHO
(unu mapasuieIbHO) COeTUHEHHBIE KOHAEHCAaTOPhl, TpUMeHeHne 3akoHoB Kynona, @apanes ans
ANEKTPOIIN3A, IPUMEHEHUE TPUHIIMIIOB CYIIEPIO3UIINH 3JIEKTPOCTATUUECKUX MOJIEH, MArHUTHBIX
oJieH.

IIpeaMeTHLIE pPe3yaLTATHI 00VUeHNsI GU3uKe B cpefHel IIKoJIe.

11 knace
BbInycKHUK HA YIJ1y0JI€eHHOM YPOBHE HAYUHTCSI:
—  CaMOCTOSITEIbHO KOHCTPYHPOBATh JKCIEPUMEHTAJIbHBIC YCTAHOBKH JUIS IPOBEPKH
BBIABUHYTBIX THUIIOTE3, paCC‘-II/ITBIBaTB aGCOJ'IIOTHYIO nu OTHOCI/ITGHBHYIO HOFpeLHHOCTI/I;



—  CaMOCTOSITETIHHO TIAHUPOBATH U MPOBOAMUTH (PU3NUECKUE IKCIIEPUMEHTHL;

—  pemars NPaKTUKO-OPHEHTHPOBAHHBIC KAYECTBCHHBIC U pacyeTHBIC (PU3MUECKHE 3aJa9H C
OIOPOM KaK Ha W3BECTHBIC (PU3MUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIU, TaK U HA TEKCTHI C
M30BITOYHON HH(DOpMAITHEH;

—  OOBACHATH TPAHUIBI NMPUMEHEHHMS H3YYEHHBIX (DHU3HMUECKUX MOJENeld NpU pELICHUU
(bU3MUECKUX U MEKIPEIMETHBIX 3a/1a4;

— BBIABUTaTh THUIOTE3bl HA OCHOBE 3HAHUS  OCHOBOIOJIATAOMUMX  (DU3HYECKHUX
3aKOHOMEPHOCTEH U 3aKOHOB;

—  XapakTepu3oBaTh  TIJOOAIbHBIE  MPOOJIEMBI,  CTOSAIIME  TEpel  YeJIOBEYECTBOM:
JHEPreTUYECKUe, CHIPbEBBIC, IKOJIOTHUECKNE, U POJIb (PU3MKU B PEIICHNH 3THX ITPOOIIEeM;

—  OOBACHATH NPUHIUMBI PabOThI M XapaKTEPUCTHKH HW3YYCHHBIX MAIIMH, NPHOOPOB U
TEXHUYECKUX YCTPOUCTB;

—  OOBACHATH YCIOBHS NPUMEHEHHS (U3NUYECKUX MOJENEH NpU peleHUH (U3NIECKUX
3a7a4, HAaXOIWTh AaJCKBATHYIO TIPEUIOKEHHON 3ajade (U3UYECKYI0 MOJAENb, pa3periaTh
npobJeMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U TPU TOMOIIM METO/IOB OLIEHKH.

BrinyckHUK HA yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

—  aHAIWM3UPOBATh TPAHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIINIA
xapaktep QyHIaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTh MCIIOIH30BAHMS YACTHBIX 3aKOHOB;

— (QopMmymupoBaTh M pemiaTh HOBBIE 3aJadyd, BO3HHUKAIOIIME B XOA€ Yy4eOHO-
HCCIIEIOBATENBCKOW U IPOEKTHOM JIEATEIIbHOCTH;

—  YCOBEPIIECHCTBOBATH MPUOOPHI U METOBI UCCIEAOBAHUS B COOTBETCTBUH C TTOCTABICHHOM
3ajaucii;

—  HCIOJB30BaTh METOJbl MAaTEMAaTHYECKOIO0 MOJEIUPOBAHMS, B TOM YHCIE MPOCTEUIINE
CTaTHUCTUYECKUE METOBI i 00paboTKU pe3yabTaTOB AKCIIEPHUMEHTA.

1.2uekTpoanHaMuKa (IPOJOJIKEHHE).

Ilo oxonuanuu usyyenus yenyoaéHno2o Kypca ooyuarouuiics 0ocmueHem 6cex niaHupyemvlx pe-
3yIbmamos 0oyuenus 6a308020 yposHa. B oononnenue k Hum o6yyaowuiics HayYUmcs:

* IPUMEHATH OCHOBHBIE MOJOXKEHUS U 3aKOHBI SJIEKTPOAMHAMUKH ISl OOBSICHEHUSI AJIEKTpOoMar-
HUTHBIX B3aUMOJCHCTBUI; aHATU3UPOBATh XapaKTep 3aBUCUMOCTEH MeXAy (PU3NYECKUMHU Beu-
YUHAMH B 3THUX 3aKOHaX; MOHHMMAaTh B3aUMOCBS3b M €JUHCTBO JJIEKTPUYECKOIO M MarHUTHOTO
HOHeﬁ, SABJIIIOINUXCS YaCTHBIMU CIIYUasdIMU MPOABJIICHUA CAUHOTO 3JICKTPOMArHUTHOT'O ITOJIA;

* aHAJIM3UPOBATH AIEKTPOCTATUUECKOE MOJIe PAaBHOMEPHO 3apsKEHHOM ceprl, ABMKEHUE 3apsi-
JKEHHOU JaCTUllbl B OAHOPOAHOM BJICKTPOCTATHUYCCKOM I10JIC, UCIIOJIb3Yys aHAJIOTUIO JIBUKCHHA
yacTul(MaTepruaibHbIX TOUEK) B 3JIEKTPOCTATHUECKOM U T'PAaBUTAIMOHHOM IOJISIX, 3aBUCUMOCTHU
HOTGHHH&HBHOﬁ SHECPTrUu B33.HMO,Z[€I>1CTBPI5I TOYCYHBIX HCTOABHIKHBIX 3apAJ0B OT PACCTOSAHHA
MEXIy HUMM,CXEMY OIbITa MUJIMKEHA MO ONpEeAeNICHUIO0 3HAYeHHs 3apsAja 3JEKTPOHA, OMBIT
OnuHyca 1o HaOIIOACHUIO ANEKTPU3AIMH Yepe3 BIUSHHE, paclpeaesieHIe 3aps10B B IIPOBOIHU-
K€, CXeMy MOCTHKa YUTCTOHA, 3JEKTpUUYECKUE LIETH, coAepxkaimine (oTo- U TePMOPE3IUCTOPHI,
CXEMY 3JIEKTPOM3MEPHUTEIBHOr0 Npubopa (amrepmerpa),KpuByl0 HaMarHU4YMBaHUS IS TIOJIH-
KPUCTAJUTMYECKOTO kene3a(heppoMarHeTuka), rpa@uku, BeIpakaronue 3aBUCUMOCTH MTHOBEH-
HBIX 3HA4YEeHHUU CHIBI TOKa U HAIpsKCHUA OT BPCMCHHU, t-Ia.CTOTHO-MOI[y.]'II/IpOBB.HHBII‘;I CHUTHAJI,
croco0 MoJTy4eHust HHTEPPEPEHITMOHHONW KapTUHBI C TIOMOIIBI0 3epKana JInoiina;

® O6’b$ICH5ITI> 3aBUCHUMOCTDH YACIBLHOTO JJICKTPUYCCKOI'0 COIIPOTUBJICHUA NPOBOAHHWKA OT TCMIIC-
paTypsbl, IBICHUE CBEPXIPOBOAUMOCTH, YCTPONUCTBO U JACHCTBHE BAKyyMHOTO IHOJA, pa3jHyuHbIe
BUJIBI CAMOCTOATCIILHOTO pa3psaa, CBOIICTBa I1J1a3MBI, ,Z[GI\/'ICTBI/IG 9JICKTPOBAKYYMHBLIX U MOJYIIPO-
BOJHHMKOBBIX MPUOOPOB, 3aK0HBI Dapajes A MEKTPOIN3a, MATHUTHOE B3aMMOJECICTBHIE MPO-
BOOAHUKOB C TOKaMU, ABUIKCHUC 3aAPAKCHHBIX YaCTUIl B MArHUTHOM II0JIC 3€MJ'II/I, IMPUHIHIT I[Cﬁ-
CTBHUSI Macc-crieKTporpacda, MarHuTHbIE CBOMCTBA (heppOMarHeTuKoB, mpaBmiio JIeHIa, BO3HUK-
HOBEHHE BUXPEBBIX TOKOB (TOKOB PYKO) B MACCUBHBIX ITPOBOJIHUKAX, IPEOOpPA30BAHUS SHEPTHH
B UJCATbHOM KOJIeOaTeIbHOM KOHTYpE, PE30HAHC B JJIEKTPUUYECKHUX LEMSAX, NPUYMUHBI MOTEpU
SHEPTUU B TpaHchopMaTope, IpoIecc 0Opa3oBaHUs IEKTPOMATHUTHBIX BOJIH B OTKPBITOM KO-



ne0aTeTbHOM KOHTYpE, SIBJICHUE IIOJHOTO (BHYTPEHHETO) OTPAKEHHUSI CBETa, YCTPOMCTBO H
MPUHLMIT JIEHCTBUSL JETEKTOPHOrO paJAMONpUEMHUKA, CBETOBOJA, AeHCTBHE Iu(paKkinOHHON
PELIETKH, Pa3pelIaonyto CiocOOHOCTh ONTHYECKOTro Mprlopa, SBJICHNUE MOISPU3AIIH CBETA,

* pacKpbIBaTh CMBICT TaKUX (PU3MUECKHX BETUYMH M MOHSTHUN, KaK DSHEPrus 3JeKTpocTaTHye-
CKOTO TOJISI 3apsKEHHOT0 KOHJEHCATOpa, 00bEMHAsS TUIOTHOCTh SHEPTHU AJIEKTPOCTATUYECKOTO
moJtsi, paboTa CUJIbI AMITepa, YHEPTUs MarHUTHOTO 1o, (ha3a KoJieOaHUM, JIMHEHHOE YBEIHYe-
HUE TOHKOM JINH3BI, YIIIOBOE yBEIHMUEHHE JTYIIbl, MUKPOCKOIIA, TeJIeCKONa-pepakTopa;

* 00CyXJ1aTh BO3JCHCTBHE MEKTPOCTATUUECKUX IMOJIeH OOJIBIION HANPSKEHHOCTH HA OPraHU3M
YeJI0BEKa;

* HCCIIeIOBaTh 3JEKTPOMArHUTHBIE KOJIeOaHHs B LIENMU MEPEMEHHOr0 TOKa, COepKallell aKTHB-
HOE COIIPOTHUBIIEHUE (WJIM KOHJIEHCATOP, UM KaTyIIKy MHAYKTUBHOCTH); B RLC-KoHTYpe;

* pelaTh 3a7aud Ha ompeseneHne GU3NUECKUX BEMYHMH, XapaKTePU3YIOIIHUX MOCIeI0BaTEIbHO
(WM mapaJiIeNibHO) CO €AMHEHHBIE KOHIEHCATOPBI, IpUMeHeHHe 3akoHoB Kynona, ®apanes nns
ANEKTPOIIN3a, MPUMEHEHUE MTPUHIIUIIOB CYNEPIIO3ULIUN JIEKTPOCTATUUECKUX IMOJIeH, MarHUTHBIX
noJiei, (GopMyibl TOHKOW JIMH3BI, PAaCYET OCHOBHBIX XapaKTEPHUCTUK ONTHYECKUX CHUCTEM, JU-
(bpakMOHHON PEeIETKH, UCIOIb30BaHME METOJIa BEKTOPHBIX TUArpamm JUisl OMHMCaHUs TapMo-
HUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHHWH B EMsX, COASpKAIUX PE3UCTOp, KOHACHCATOp, Ka-
TYIIKY UHAYKTUBHOCTH, B RLC-KkoHTYype, npu BbiBoe 3akoHa OMa JIJ1s IeTH IEPEMEHHOT0 TOKa;
* CTPOUTH M300paKEHUE MPeIMETa B BOTHYTOM C(EepUUEeCKOM 3epKaye, OObIACHATH X0 Jydel B
MHUKpPOCKoTIIe, Teneckore-pedpakrope. [Io okoHyaHUN M3ydeHUs: yriyOoJI€HHOTO Kypca o0ydaro-
IIMHACS JOMOJHUTEIBHO MOJIYYUT BO3MOXKHOCTh HAYYHTHCS: PACKPBIBATH CTPYKTYPHBIEC HJIEMEH-
ThI 3JEKTPOAMHAMUKHU KakK (U3NYECKON TEOpWH, MOHUMATh TPAHMIIBI MPUMEHUMOCTU (u3nye-
CKUX 3aKOHOB, U3y4aeMbIX B AJIEKTPOAMHAMUKE U ONTHUKE;

* UCII0JIb3Ysl HAYYHBI METO/1 MO3HAHUS M METOA0JIOTMYECKHUE TPUHIIMIIBI, IJIAHUPOBAThH U BbI-
MOJTHATD: SKCIEPUMEHTAIBHBIC HCCIIEI0BAHUS KApPTUH JEKTPOCTATHYECKOTO OIS, 3aBUCUMOCTH
€MKOCTH KOHJIEHCAaTOpa OT €ro pa3MepoB, (hOpMbI OOKJIAJ0K U 3aMOIHSIONIEH KOHACHCATOp Cpe-
b1, Pa3IMYHBIX AIEKTPHUYECKUX IETel ¢ MOMOIIbI0 MyabTUMeTpa, IC 1 BHyTpEeHHEro Conpo-
TUBJICHUS] UICTOYHHKA TOKA, SIBJICHUSI SJIEKTPOJIN3a, KAPTUH MarHUTHBIX TOJICH, ABIEHUIN HHTEp-
bepenn u AUudpaxIy CBETa; padoThl (PU3MYECKOT0 MPAKTUKYMa MO JIEKTPOJMHAMUKE U OII-
THKE; aHaJIM3UPOBATh XapaKTep 3aBUCUMOCTEN MEXIy UCCIeNyeMbIMU (PU3MUECKUMHU BEIUYU-
HaMH, OCYILECTBIISATH MPOBEPKY BBIBUTAEMbIX B OTHOIICHHH X TMIIOTE3; BHIBOJUTH U3 IKCIIE-
PUMEHTANBHBIX ()aKTOB ¥ TEOPETUYECKUX MOAelNel pu3nyecKkue 3aK0Hbl, O0OBSCHATh MOTyUYeH-
HBIE PE3YJIbTATHI U JIeNIaTh BHIBOJIBL;

* pemiath (GU3MUECKUE 33JaUt 0 SJIEKTPOJUHAMUIKE M ONTHKE MOBBIIIEHHON CII0)KHOCTH: BHIOU-
patb (PU3NYECKYIO MOJIeIb, BBICTPAUBATh JJOTHUECKUE LIEMOYKU PACCYKICHUH 11 00BsICHEHUS
MIPEAJIOKEHHOTO B 33J1a4e Tpoliecca (IBJIeHUs) U (VI )IIPEJCKa3aHusl €ro pe3yibTaToB, OIEHU-
BaTh PEATMCTUYHOCTH MOJIYYEHHOT'O OTBETA U KOPPEKTHPOBATH CBOU PACCYXKACHUS C yUETOM
3TOU OIIEHKMU.

2.0CHOBBI cHIeNHMAIBLHOI TEOPHU OTHOCHTEIbHOCTH

Ilo oxonuanuu usyuenus y2nybiéHHo2o Kypca o0yyarowuiicss 00CmucHem 6cex Nianupyemblx pe-
3ynbmamos 0oyuenus 6a308020 yposHa. B oononnenue k Hum o6yyaowuiic HayYuUmcs.

* mpuMeHITh ocTynatbl CTO st 00bICHEHUST OTHOCUTEIFHOCTH OJJHOBPEMEHHOCTH COOBITHH,
OTHOCHUTEJIbHOCTHU NMPOMEKYTKOB BPEMEHHU; aHATM3UPOBATh XapaKTep 3aBUCUMOCTEH Mex 1y hu-
3MYECKUMHU BEJIMYMHAMU B JAHHBIX SBJICHUSX;

* QHAJIM3UPOBATH cXeMy orbITa GU30 MO ONMpeaeeHHIO MOAYIISE CKOPOCTH CBETA, KIIACCHUECKUI
U PEISITUBUCTCKUIN 3aKOHBI CII0KEHUS CKOPOCTEH;

* MIOHUMATh XapaKTep 3aBUCUMOCTEH, CBA3BIBAIOIINX: SHEPTHIO U UMITYJIbC O€3MaCCOBBIX Ya-
CTHII; TIOJTHYIO SHEPTHIO, PEISTUBUCTCKUN UMITYJIbC YACTHIl U Maccy dacTtulibl.llo okoHuanum
M3y4eHHs yriayOIEHHOrO Kypca 00yqalouiicss JONOIHUTEIBHO MOIYYUT BOZMOXKHOCTD
HAy4YUTHCS:

* yCTAQHABJIMBATh T'PAHULIBI IPUMEHUMOCTH KJIACCUYECKHUX MPEACTABICHUI O IPOCTPAHCTBE U
BpeMeHH (B paMKax MexaHukd HbIOoTOHA), HCTIONB3Ys MPUHIUI COOTBETCTBHUS.

3.KBantoBas ¢puznka. ®u3MKa aToMa U AaTOMHOI0 siApa



I1o okonuanuu uzyuenus y2nyoréHHo20 Kypca 00y4aowmuiics 00cmusHem 6cex nIaHUupyembvlx pe-
3yI6Mamos obyueHus 6az06020 yposHs. B dononnenue k HUM 06y4aOWUICA HAYYUMCSL:

* IPUMEHATh OCHOBHBIC TIOJIOKEHHUS U 3aKOHBI KBAHTOBON (PU3UKHU, PU3HKH aTOMa M aTOMHOTO
sanpa Juisl OObSICHEHUS SIBICHUN MUKPOMUPA; aHAJIU3UPOBATh XapaKTep 3aBUCUMOCTEN MEXTY
(U3NIECKUMHU BEIMYMHAMH B 3THX 3aKOHAX;

* 00BACHATH YCTPOMCTBO U MPUHIUI JAEHCTBUS MOTYIIPOBOIHUKOBOTO (OTORIEMEHTA, Ja3epa,
JBMKEHHUE JIEKTPOHA B aTOME BOJIOPOJIa Ha OCHOBE noctynaToB bopa;

* HCII0JIb30BATh SHEPTETHUECKYIO AUarpaMmy AJisg OObSCHEHUS CIIEKTPOB UCIYCKAHUS U MOTJI0-
IICHHUs aTOMa BOJI0po/a, nuarpaMMbl DeifHMana 171 HarJIsiJHOM MHTEPIIPETAIIUH ITPOLIECCOB
B3aMMO/JICHCTBUS MKy CyOaTOMHBIMU YaCTULIAMU;

* IPUBOAMUTH IPUMEPHI TPUMEHEHHSI PAIMOAKTUBHBIX H30TONOB B MEUIIMHE, IPOMBIIUIEHHOCTH
H CEIIBCKOM XO3SICTBE;

* aHanm3upoBath cxemy A.I'. CroseToBa 1o UCCIEI0BaHMIO SABICHHS BHEMIHETO oTodddekra,
Pe3yNbTaThl SKCIIEPUMEHTAIBHBIX JAHHBIX MO MPOBEPKE YpaBHEHUS DWHINTEHHA 111 POTOd]-
¢exTa u onpenenenuto noctossHHou [Tnanka, meron kBaHTOBbIX (urykTyaruii C.J1. BaBunosa,
CKOPOCTb LIETTHOM peaklUy JeJIeHUs. SAep C MOMOIIbI0 KO3 (ULIMEeHTa pa3MHOKEHHSI HEUTPO-
HOB, CXEMY YCTPOHCTBa aTOMHOM O0MOBI, KBapKOBBIN COCTaB MPOTOHA U HEWTpoHa. [1o okoHya-
HUU U3y4EHUs YIIIyOJIEHHOTO Kypca 00y4Jarouuiics JONOJHUTENBHO MOTYYUT BO3MOXHOCTh
HAYYUTHCS:

* 00CyX1aTh «yNbTpadrOIETOBYIO KaTacTpody», Mepexo OT KBAHTOBBIX MPEACTABICHUHN K
KJIACCUYECKHUM, MCTIONIb3YS IIPUHIIUIT COOTBETCTBUS, OCOOCHHOCTH (yHJAMEHTAIBHBIX B3aUMO-
TIeHCTBHIA;

* PaCKpBIBATh CTPYKTYPHBIE JIEMEHTHI (PU3HMUECKON TEOPUH KBAHTOBOH (PU3HUKH, TPOTHBOPEUHS,
BO3HHUKAIOIINE MTPU OMHCAHUK PAaBHOBECHOT'O TEIIOBOTO U3JIYUYEHHUS, SIBJICHUS BHEIIHETO
dotorddekTa, ycTONIMBOCTH AaTOMOB C MO3UIINN KIIACCHUECKOMN

ANEKTPOAMHAMUKH;

* IOHUMAaTh OCOOCHHOCTH OOBEKTOB, M3y4aeMbIX B KBAHTOBOM (hH3MKe, HEBOZMOXKHOCTH MOJTHOTO
UX OMHUCAHMS C MOMOIIBI0 KOPITYCKYJISIPHOM UITM BOJTHOBOW MOJIENH, KJIacCU(UKALIUIO 3JIEMEH-
TapHBIX YacTHII (TI0 UX Macce);

* paznuyath (QyHIaMeHTalIbHbIE B3aUMOICHCTBUS,

* pemath (PU3UYECKHE 33]Ja4u 10 KBAHTOBOM TEOPHH IEKTPOMArHUTHOTO U3JIydeHus, prusnke
aToMa M aTOMHOTO si/ipa: BBIOUPATh (PU3MUECKYIO0 MOJIENb, BHICTPAUBATh JJOTUYECKHE LIETTOUKHI
paccyxaeHuil Uit 00bICHEHUS IPEUIOKESHHOTO B 3a71a4e Tpoliecca (SIBIeHus) U (UK ) TIpeIcKa-
3aHUSI €T0 PE3yJIbTATOB, OLICHUBATH PEATUCTUYHOCTh TOJYYEHHOTO OTBETA U KOPPEKTUPOBATD
CBOU PACCYXIEHHUS C yUETOM 3TOU OLICHKH.

4.9Bomouns BeenenHoii

I1o okonuanuu uzyuenus y2nyoréHHo20 Kypca 00y4aouuiicsa 00cmusHem 6cex nIaHUupyemblx pe-
3yIbMamos obyueHuss 6az06020 yposHs. B dononnenue k HUM 06y4aAOWUICA HAYYUMCSL

* IPUMEHATh OCHOBHBIE TIOJIOKEHHUS M 3aKOHBI KJIACCUYECKON MEXaHHUKH, HJIEKTPOAMHAMUKH, OI-
TUKH, (PU3UKU aTOMa M aTOMHOTO spa JUIsl onucaHusi 00beKToB BeeneHHOM;

* 00CyX1aTh TPOCTPAHCTBEHHBIC MaCIITa0bl Ha0I01aeMoil BeenenHoi, MexaHn3M BO3HUKHO-
BEHUS U3JTy4yeHUs KBa3apa;

* IPUBOJIUTH IPUMEPHI TUTIOB TATAKTHUK (TI0 BHEITHEMY BUY);

* paccMaTpuBaTh XapaKTep SBOIOIUH 3BE3]T B 3aBUCUMOCTH OT UX MAaCChI;

* IOHUMATh CYIIHOCTbh TUIIOTE3bI MPOUCXOKIeHNUS COTHEUHOM CUCTEMBI;

* ONMUCHIBATH IBOJIIOIIMIO BeenenHoit cornmacHo runotesze bomipmoro B3peiBa.llo okoHuanuu usy-
YeHUs yriyOaEHHOTO Kypca 00yJaromuics JOMOIHUTENFHO MOTYYUT BO3MOXKHOCTh HAYUUTHCA:
aHaMM3UpoBaTh FG(HEKT KPaCHOTO CMENICHUS, UCTIONB3Ys 3 dekT [[omnepa, nparpaMMy «CIeKTp
— CBETUMOCTBY;

* BBINIOJIHATH J1a00paTOPHBIE UCCIETOBAHUS 11O aCTPOPU3UKE C UCIOJIL30BAHUEM aCTPOHOMUYE-
CKUX HAOJIOACHUH, TAaHHBIX aCTPOHOMMYECKOTO KaJeHAapsi, 3JIEKTPOHHOT0 00pa30BaTEIbHOTO
pecypca «lInanerapuii»;



* OCYILECTBIIATH CAMOCTOSTENIbHBINA TOUCK HH(POPMALIUU €CTECTBEHHOHAYUYHOTO COJIEPKAHUS C
UCTIOJIF30BAHUEM PA3IMYHBIX HCTOYHUKOB (YIEOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-
MOMYJISPHBIX U3JJaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, 00Pa30BATEIbHBIX HHTEPHET - PECYPCOB),
e¢ 00paboTKy, aHATN3 M PE/ICTABICHNE B Pa3HBIX (JOPMaxX, BBIOIHATH MPOSKTHBIE M UCCIEI0-
BaTeNIbCKUE pabOTHI IO BONIPOCAM aCTPOPHU3UKH.

I11. Conep:xanus kypca.
Yriay0JieHHbIH YPOBEHb
10 xnacc
DuU3MKa U eCTECTBEHHO - HAYYHbI MeTO/ MO3HAHUS NPUPOABI-2 Y.
dusnka — pyHaaMeHTalIbHast HayKa o npupoje. Hayunsiit Mmeton nmo3Hanus mupa. Bzaumocss3b
MeXny (GU3UKON U IPYTUMHU €CTECTBEHHBIMH HayKaMu. MeTo/ibl Hay4HOTO UCCiIeIoBaHus (pU3n-
yeckux siBieHuil. [Torpemnoctu namMepenuit pusnuecKkux BeIMuuH. MoenupoBaHue SBICHUN U
MIPOLIECCOB MPUPObI. 3aKOHOMEPHOCTh U CIYYalHOCTh. ["paHuIIbl MpUMEHUMOCTH (PU3UUYECKOTO
3akoHa. PU3NYECKUE TEOPUU U TIPUHIIUI COOTBETCTBUS. Pob 1 MecTo pu3uku B hopMUpoOBaHUH
COBPEMEHHOMN HAy4YHOU KapTHUHBI MUPA, B MPAKTUUECKOMN AEATEIbHOCTH JIIOAeH. Duszuxa u Kyiv-
mypa.
Mexanuka.- 54 4.
Kunemamuxa(15)
[Ipeamer u 3a7aum KnacCU4eCKO MeXaHUKU. KnHeMaTndeckue XapakTepUCTUKN MEXaHUYECKO-
ro ABmwxkeHus. OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBMKEHHUsT Mojenu Ten u ABUKeHui. PaB-
HOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MaJieHHE. ABMKEHUE Tela, OpOIIEHHOTO
MO/ YIJIOM K TOpU30HTY. JIBUKEHUE TOUKH MO OKpY>KHOCTH. [locTynarensHoe U BpalareabHOe
JBUKEHHE TBEPAOTO Tea.
3akonwt ounamuxu(12)
B3aumoneiictue Ten. [lpunuun cynepno3unuu cui. MHepimanbHas cucteMa oTcuera. 3aKOHbI
Mmexanuku Hprotona. SIBnenne unepuuu. Cuna. Macca. fenenus, nabaooaemvie 8 HeuHepyuaib-
HBIX cucmemax omcyema. Cwuita TskecTu, Bec, HEBECOMOCTh. 3aKOHbI BceMupHOro Tarore-
Hus, ['yka, cyxoro TpeHus. J[BrkeHrne HeOECHBIX Tell U MX UCKYCCTBEHHBIX CITyTHHKOB.
3axonwt coxpanenusn(8)
Nmmynbe critbl. 3aKOH H3MEHEHUS M COXpaHEHHS UMITYJIbca. PaboTa cuiibl. 3aKOH H3MEHEHHS U
COXpaHEHUs SHEPTUH.
Cmamuxa(9)
PaBHOBecHue MaTepuanbHOM TOUKHU U TBEPJIOTO TeJa. Y CIIOBHUS paBHOBECHS TBEPIOTO TejIa B
MHEpLUAIbHOU CUCTEME OTCYETA.
MomeHT cuinbl. PaBHOBECHE dKUIKOCTH U Ta3a. [[BH>KeHUE KUJIKOCTEN U Ta30B. 3aKOH coxpaHe-
HUs SHEp2UU 8 OUHAMUKE HCUOKOCMU U 2A3a.
Konebanus u éonnwi(10)
Mexanuueckue KojebaHus ¥ BOJHBL. AMIUTUTY/Ia, IEPHOJ, YacToTa, (as3a konebanuii. [Ipespa-
LICHUS] SHEPTUHU NIpU KoseOaHusIX. Boinyocoennvie konebanus, pezonarc. Ilonepednslie u mpo-
JOTBHBIC BOJHBL. DHeprus BoaHbL. MHTepdepentus u nudpaxius BOJIH. 3BYKOBBIC BOJTHBIL.
JlabopaTopHble Pa0OThL

1.UccnenoBanue NBMKEHUS Tela, OpOIIEHHOTO TOPU3OHTAILHO -UCCIICIOBAHUS.
2.HabmroneHne MexaHHMYECKUX SIBJICHUM B MHEPIHAIbHBIX U HEMHEPLHUAIbHBIX CHCTEMaX
oTcyeTa - HabII0IeHHUE SIBICHUN.

3.U3mepenue cuil B MEXaHUKE - IPSIMbIE U3MEPEHUS.

4. MI3mepeHne yCKOpeHUs: CBOOOIHOTO Ma/ICHHUs - KOCBEHHBIE H3MEPEHUS.

5.Ilpu 3atyxaHuu KojeOaHui aMIUIHTYAa 0OOpaTHO MPOTOPIIMOHATBHA

BPEMEHH- ITPOBEPKA THITOTE3 (B TOM YHCIIE UMEIOTCSI HEBEPHBIC)

MounekyasipHasi pu3uka U TepMoANHAMHUKA.- 50 4.
OcHO8bl MONEKYNAPHO- KuHemu4ecKoil meopuu(15)
[Ipeamer u 3agaun MonekynsipHo-kuHeTH4YecKoi Teopun (MKT) u TepMoguHaMuky.



OkcnepuMeHTalnbHbIe ToKka3aTenscTBa MKT. AOcomioTHas TemmepaTypa Kak Mepa CpeHel Ku-
HETUYECKOW SHEPTHUH TEIJIOBOrO ABMKEHUS YaCTHI] BelecTBa. Moens uaeaipHoro rasa. /lasmue-
Hue ra3a. CBsi3b MEX]y IaBICHUEM U CpEIHEH KMHETHUYECKOM SHEpPrueil mocTynaTeIbHOrO TETIo-
BOI'O JIBUKEHHUSI MOJIEKYJ MJI€AJILHOTO ra3a.
Ypasnenue cocmoanua(10)
Mogenps uaeanpHOro rasa B TEpMOJAMHAMUKE: ypaBHeHHE MenaeneeBa—KnamneiipoHna, BeIpaxe-
HUE JJ1s1 BHYTpeHHEN aHepruu. 3akoH JlanpToHa. ['a30BbIe 3aKOHBI.
B3aumnuie npespawienusn rncuokocmeii u 2azoe (10)
ArperatHble cocTtosiHus BemiecTBa. MazoBeie mepexonnl. [IpeobpazoBanue HEprun B (Ha30BHIX
nepexojax. HacelieHHble M HEHACBIIEHHbIE Mapbl. BruaxkHocTh BO3ayxa. Mojenb CTpOeHHus
xunkocred. IloBepxHOocTHOE HaTskeHue. Monenb CTpOECHMS TBEpAbIX Tell. MeXxaHU4YecKue
CBOWCTBA TBEPJIbIX TE.
Ocnoevt mepmoounamuxu(15)
Buytpennss sueprus. PaboTa u Temonepeaya kak crnoco0bl U3MEHEHHS] BHYTPEHHEH dHEPrHH.
ITepBbIif 3aK0H TepMOJUHAMUKU. AnabaTHBIN npouiecc. Bmopotil 3aKkoH mepmoOuHaAMUKU.
[IpeoOpazoBanms sHeprun B TerioBeix MamuHax. KI1J[ remmoBoit mamunsl. [ukn Kaprao. Dxo-
JIOTUYECKHUE MPOOIEMBI TETIOIHEPTETUKH.
JlabopaTopHbie padoThI
6.VccnenoBanue usomnporeccoB (uccnenosanus) ( McciaenoBanue 3akona I'eii-JIroccaka)
7.13MepeHne yienbHOU TeIUIOThI IUTaBICHUS Jbjia (KOCBEHHBIC H3MEPEHHS)
8.MccnemoBanre oCcThIBaHUS BOIBI (MCCIIEIOBAHNA).

DJieKTpoAnHAMuKa (464.)

Anekmpocmamuxa(16)

[IpenMer u 3a1a4u ANEKTPOJUHAMUKHI. DJIEKTPUUIECKOE B3aUMOJICUCTBHE. 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsaa. 3akoH Kynona. HanpspkeHHOCTh M MOTEHLIMAT 3JIEKTPOCTATUYECKOTO
nojst. [IpuHIMN cynepno3uiny MeKTpUuIecKux nosiei. Paznocts noreHunanos. [IpoBoaHuky 1
JOUBJIEKTPUKHU B AJIEKTPOCTATUYECKOM I0JIE. DJIeKTpUuecKas eMKocTh. KoHnencatop. DHeprus
ANEKTPUYECKOTO TIOJISL.
3akonvt nocmoannozo moka(20)

[TocrosinnbIi 251ekTpruyeckuii Tok. Cuna Toka. Conportupienue. 3akoH Oma 11 ydacTKa IEeTH.
[TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUS TIPOBOTHUKOB. PaboTa M MOIITHOCTH TOKA.
Onexrpoasuxymas cuia (3/1C). 3akon Oma a1 MOTHOM SIAEKTPUUECKOHN TSI .

Anekmpuueckuit mok ¢ paznuunsix cpedax(10)

DNEKTPUUECKU TOK B METaJUIax, JIEKTPOJIUTAX, MOJYIPOBOAHUKAX, ra3ax U Bakyyme. [11a3ma.
Onexmponus. IlonynpoBogHUKOBEIE TPUOOPBL. Ceepxnposooumocme.

JlabopaTopHblie padoThl:
9. UccnenoBanue 3aBUCMMOCTH HAIIPSYKEHUS Ha MOJIIOCAX UCTOYHHUKA TOKA OT CHJIBI TOKA B LIEMTU
10.HanpspxeHue mpu 1oCie0BaTeIbHOM BKIIIOYSHUH JIAMIIOYKU M PE3UCTOPA HE PABHO CyMMe
HanpsHKEHUH Ha JaMIIOYKe U Pe3UCTOpE - MPOBEPKa TMIOTe3
11.M3mepenne D/1C ucTouyHnKa ToKa U - BHyTPEHHETO CONIPOTUBIIEHHSI UCTOUHUKA TOKa-
IpsSIMbIE ¥ KOCBEHHBIE U3MEPEHMSL.

IToBTOpenue-10 4.
[ToBTopenue TeM: «kKunemarukay, «/Iunnamuka», «Ctatuka», «Cuisl B ipupoae», «Moneky-
nspHas pusuka», «TepmoauHaMukay, «IeKTpocTaTHkay, «I[IOCTOSHHBIN NMEKTPUIECKUNA
TOK», «DJIEKTPUUYECKUHN TOK B PA3JIUYHBIX CPEIAX).

JlaGopaTopHblii npakTHKYM-8 yacoB (4 padoThI 1o 2 yaca)
1.0OnbITHAs npoBepka 3akoHa boinsg-Mapuorra.
2.0mpeneneHue Yucia MoJIeKysl TBEPAOTo Tena.
3.0npeneneHue yaelIbHOTO CONPOTUBICHHUS IIPOBOIHHKA.
4.MccnenoBanue COOTHOUIEHMS IEPEMEILIEHUI TPU PAaBHOYCKOPEHHOM JIBUYKEHUH.



11 xknace
DaekTpoauHaMuka (mpogosukenne) (95 4.)

Maznumnoe none (12)

MaruuTHOe nosie. Bektop MarHuTHOM MHAYKIMH. [[pyHIMN Cynepno3uliui MarHUTHBIX TOJICH.
MarauTHO€E 1oJIe MPOBOIHUKA C TOKOM. J[efiCTBHE MAarHUTHOTO IOJISl HAa IPOBOJHUK C TOKOM U
JBIDKYIIYIOCS 3apsbKeHHYI0 yacTtuily. Cuna Amnepa u cuna Jlopeniia.

Inekmpomaznumuas unoykyua(18)

[ToTok BeKTOpa MAarHUTHOM MHIAYKIMU. SIBIEHUE 3JIEKTPOMATHUTHON MHIYKIIMHU. 3aKOH 3JIEK-
TpoMarHuTHOM uHAYKUKu. D/1C nHAYKINY B ABMKYIIMXCS TpoBoAHMKaX. [IpaBuio Jlenna. SB-
JICHHE CaMOMHIYKINU. MHIIYKTUBHOCTh. DHEPIrus 3JIEKTPOMArHUTHOTO 1OJIsl. MarHuTHBIE CBOM-
CTBa BEILIECTBA.

Inekmpomaznumnsle koneovanus(20)

OnexTpoMarauTHeie Konebanus. KonebaTenpHblit KOHTYP. CBOOOIHBIEC AIEKTPOMArHUTHBIE KO-
nebanus1. BeIHYXIEeHHBIE 2JIEKTpOMaruuTHele kosiedanus. Pezonanc. [lepemennsiii Tok. KoH-
JICHCATOp U KaTYIIKA B [IEMH IEPEMEHHOT0 TOKa. [Ipon3BOACTBO, Iepeada u noTpedieHue
ANEKTPUYECKON SHEPTUU. Dnemenmapras meopusi mpacgopmamopa.

Dnekmpomaznummsle 60anbi(15)

DneKkTpoMarHuTHoe noje. Buxpesoe anekTpudeckoe mnose. JIeKTPOMarHUTHBIE BOJTHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. J{Mana3oHbl 3JIEKTPOMATrHUTHBIX U3TYYEHUN U UX
MpakTH4ecKoe MpuMeHeHue. [IpuHIunbl painocBsI3U U TeIEBUICHUS.

Onmuxa(30)

['eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBETa B OJHOPOIHOM cpene. 3a-
KOHBI OTPa)XEHUS U MpeoMIIeHUs cBeTa. [lomHoe BHyTpeHHee oTpakeHue. Onruueckue mpudo-
pel. BomHoBBIE cBoiicTBa cBeTa. CropocTh cBeta. UHTepdepenmus ceera. KorepenTHocTh. [{u-
¢dpakuus ceeta. [onspuzanus cera. [lucnepcus ceera. [lpakTnyeckoe npuMeHEHUE 3IEKTPO-
MarHMTHBIX U3ITy4EHUH.

JlaGopaTopHble padoThI

1.HaGmronenue siBIeHUsI SJEKTPOMArHUTHOW WHIYKIIMH - HAOTIOCHUE SIBJICHUH.

2.Yron TpeNoMIICHHS TPSIMO MPOMOPHHOHAICH YNy TaAcHUs;(MPOBEpKa THIIOTE3bI)
3.0mpeneneHue nokasaress NpeIoMIICHHs Cpeibl - KOCBEHHbIE U3MEPEHUS.

4. V3mepeHne pOKyCHOTO pacCTOSHUS cOOMpAIOIIEeii U paccerBaroIeii TMH3 - KOCBEHHbIE
U3MEpEeHUsl.

5. OmnpeneneHue AIMHBI CBETOBOM BOJIHBI - KOCBEHHBIE U3MEPEHUSI.

6.Habmroienre BOJTHOBBIX CBOMCTB cBeTa: MU(PpaKIs, HHTephEpPEHITS, TTOJIIpr3aIius-
HaOII0/ICHUE SIBJICHU.

7. HaGmoenre CrieKTpoB - HaOJIOICHHE SIBJICHUI.

OcHOBBI cTIENNATBHON TEOPUH OTHOCHTEJIBHOCTH.- D Y.
NHBapruaHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe. [[pMHIIMI OTHOCUTENBHOCTH DUHIITEHHA.
[IpocTpancTBO 1 BpeMs B CIIELIUATIBHOW TEOPUH OTHOCUTEIBHOCTU. DHEPTHUSL U UMITYJIBC CBO-
0oHOM yacTuIlbl. CBSI3b MAcChl M PHEPTUH CBOOOHON YaCTHUIIbI. DHEPTHUS MTOKOSI.
KBantoBas ¢puzuka. @Pu3uka aToMa ¥ aTOMHOIO siipa.-43 4.

Keanmosasn ¢puzuxa (16)

[Ipenmer u 3a1a41 KBAaHTOBOW (PU3UKH.

TennoBoe nznyuenue. Pacnpenenenue sHepruu B crekTpe abCOMOTHO YEPHOTO Tea.

I'umore3a M. [Tnanka o kBanTtax. ®otosddext. OnbiTel A.I'. CToneroBa, 3akoHbI poToddeKTa.
VYpasuenue A. DitHmTeiHa 17151 hoTodddekra.

®otoH. Onvimet I1.H. Jlebeoesa u C.1. Basunosa. I'nnoresa JI. ne bpoiins o BOTHOBBIX CBOA-
cTBax vactuil. KopmyckynsipHO-BOTHOBOM nyanusM. /Juppakyus snexkmponos. JlaBnenue cBera.
CootHouleHue HeonpeaeaeHnoctel I eitzendepra.

Cmpoenue amoma(10)

Mopnenu crpoenus atroma. OObSICHEHHE TMHEWYATOrO CIIEKTPa BOJOPO/1a HA OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CnoHTaHHOE 1 BBIHYKJIEHHOE U3JTy4€HUE CBETA.




Duepeusa ceasu(l7)
CocraB u cTpoeHHEe aTOMHOTO sizipa. M3oTtomnbl. SnepHbie cumbl. [{edekT Macchl U SHEPTHS CBA3H
s/1pa.3aK0H paJuOaKTUBHOTO pacmaja. SaepHble peakinu, peakiuu aejeHus u cuaresa. Llennas

peakuus AeyieHus aaep. AnepHas sHepreTuka. TepMosIepHbIA CHHTES.
DOneMeHTapHble yacTulibl. DyHaaMeHTaIbHble B3aUMOJICUCTBUS. Y ckopumenu snemenmaphbix

yacmuy.
JladopaTopHbIe pa00ThI

8. Onpenenenne UMIyIbCa U SHEPTUU YaCTULIBI IIPHU IBH)KEHUU B MarHUTHOM T1ouie (1o ¢oTo-

rpadusaM) - KOCBEHHBIC H3MEPEHHSL.

Ctpoenue BeesieHHOi.-9 .
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH JUIst OOBSICHEHUS TPUPOABI KOCMUYECKUX 00beKTOB. CostHeu-
Has cucTeMa. 3Be3/Ibl U UCTOUYHUKH MX sHeprun. Kimaccudukamus 38e31. IBomronus CoiHIa 1
3Be3a. ['anaktuka. J[pyrue ranaktuku. [IpocTpancTBeHHO-BpeMeHHbIE MacIITa0bl HaOIr01aeMon
Bcenennotii. [IpencraBnenue o6 aBomonuu Beenennoit. Temras mamepus u memHas sHepeus.

IHoBTOopenue-10 4.

[ToBTOpeHue TeM: «MarHuTHOE TMOJIe», «INEKTPOMATHUTHAS UHAYKIUA,  DJIEKTPOMarHuTHbHIC
KojebaHus», «IJIeKTPOMAarHuTHbIC BONHBI», «Ontukay, «KBantoBas ¢usuka», «CTpoeHue

aToMa», «DHEPrus CBI3U».

JlaGopaTopHblii npakTHKyM-8 yacoB (4 pa6oThl o 2 yaca)
1. I3mepenne Maccel Tena ¢ HOMOLIbIO IPYKMHHOTO MasiTHUKA.
2. UccnenoBaHue 3aBUCMMOCTHU CHIIBI (JOTOTOKA OT MOBEPXHOCTHOM IJIOTHOCTH MOTOKA U3IIyde-

HHSL.

3. OnpeneneHHe MHWHUMAJIBHOI'O 3apsja HOHA U SJICKTPOXUMHYCCKOI'O SKBUBAJICHTA MCIU.

4. U3mepeHue paauaiioHHOTo GoHa.

HanpagJ/ieHust MCCJIe10BATEILCKOM M MPOEKTHOM AeSITeJIbHOCTH 00yYAKO M XCS

10 xJaacc

1. Barns Ha 3peHHe ¢ TOYKH 3peHHs HU3UKH.

2. Bmusaue atMocdepsl Ha pacIpOCTPaHCHUE JIEK-
TPOMAarHUTHBIX BOJIH.

3. BeIpamuBanue KpUCTAIIOB METHOTO U KEJIE3HOTO
KyIopoca B JOMAIIIHUX YCIIOBHSX U OIpEeJIEIeHNE X
TJIOTHOCTH.

4. 'eoMarHATHAS DHEPTHUS.

5. 3apoxacHUe U pa3BUTHE HAYIHOTO B3TJIsAIa HA MUD.
6. 3amuTa TPaHCIIOPTHBIX CPEICTB OT aTMOCHEPHOTO
ANIEKTPUIECTBA.

7. 3roToBIICHHE CaMOACITBHBIX TPUOOPOB IS JIe-
MOHCTpAIMH AEHCTBUS MAarHUTHOTO TIOJISl Ha TTPOBO/I-
HUK C TOKOM.

8. MamepeHne BpeMEHH peakIiH YeJ0BEKa Ha 3BYKO-
BbI€ M CBETOBBIE CUTHAJIBI.

9.0mpeneneHre CeKTPaIbHBIX TPAHUI] YyBCTBUTEIb-
HOCTH Y€JIOBEUECKOTO TJ1a3a C IOMOIIBIO JU(PPAKIIH-
OHHOM pEeIIeTKH.

10. UsroToBneHNE U UCIIBITAHUE MOJICITH TEIECKOIIA.
11. Ompenenenune KI1]1 conneunoii 6atapen.

12. Habmro/ieHHEe COTHEYHBIX MATEH € TIOMOIIBIO Telle-
CKOTIa ¥ COJTHEYHOTO DKpaHa.

13. MarHuTHbIC TIOJIS, X U3MEPEHUS U BO3/ICHCTBHE
HAa >KUBBIE OPTaHU3MBI.

14. TTorynpoBOAHUKY, UX MIPOIIIIOE U OyIyIIee.

15. Kpucrannuueckue u amopgHsle Tena. Jlegexrsl B
KpHUCTaJlIax.

11 kJaacc

1. AnpTepHaTUBHBIC BUABI SHEPTUH.

2. AHanu3 3PEeKTUBHOCTH UCIIOIB30BAHUS SHEP-
rocOeperaromux JaMi B MIKOJIE U JOMa.

3. becnipoBoiHas mepeada SHEPTHU.

4. BausHuEe MarHUTHBIX Oyph Ha 3/I0POBHE YCIIOBE-
Ka.

5. Brusiame ynbTpa3ByKOBBIX U 3BYKOBBIX BOJH Ha
POCT U pa3BUTHE PACTEHUH.

6. BimsiHIE 3MIEKTPUYECKOTO TOKA Ha OpraHu3M
YeNoBeKa.

7. 3aBHCHMOCTH MacChl BO3/lyXa B KOMHATE OT TEM-
nepaTypbl 1 aTMOC()EepHOTO JaBIICHHS.

8. U3 nctopuut OTKPHITHS paIHOaKTUBHOCTH.

9. UudpakpacHoe U3yueHHE — OKHO B HEBHIUMBIH
MHUD.

10.HccnenoBanne IBUKEHUS BO3AYIIHOTO y3bIPs
B BSI3KOM KHJIKOCTH.

11. UccnenoBanue paguaiioHHOTo (GOHA Y - U3y~
YeHHUs Ha IPUyCcageOHOM yJacTKe.

12. ccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX
BOJIH B Pa3JIMYHBIX Cpeax.

13. HccnenoBanue TETLIONPOBOJHOCTH PA3THYHBIX
MaTepUaoB.

14. Uccnenopanue IryMoBOro (poHa B IOMEIICHUN
Y Ha yIIUIIE.

15.Ionsipu3anus cBeTa U €€ IPUMEHEHHE.



IV. TEMATHYECKOE IIJTAHUPOBAHUE C ONPEJAEJEHUEM OCHOBHBIX BUJ0OB YYEFHOI
AEATEJBHOCTH OBYYAIOIIUXCA ITPU U3YUYEHUU KYPCA ®U3UKU

10 kiace
Conepxxanue Komn-Bo | OcHOBHBIC BUBI ACSITEILHOCTH 00YJaIOIINXCS
Pa3znean! npo- TeMbl, BXOAsIIIIUE B TaHHBbIW pa3gesa | 4aCoB
rpaMMBbl
dusuka u ®uzrka — pyHIaMeHTalbHas HayKa 0 | 2 OOBSICHIATh Ha KOHKPETHBIX MpHUMeEpax pojib U MeCTO (PU3MKH B (POPMHPOBAHHHM COBPEMEHHON Hay4YHOMH
€CTeCTBEHHO- npupone. Hayunslii MeTo1 O3HaAHUS KapTUHBI MUPA, B PA3BUTUU COBPEMEHHBIX TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN JEATEIBHOCTH JIFOEH.
HAYYHBbIH Me- mupa. Bzaumocss3zp Mexay Gu3NKoi JleMOHCTpHpOBaTh Ha IPUMEPaAX B3aUMOCBSI3b MEXAY (PU3UKON U IPYTUMU €CTECTBEHHBIMHU HayKaMHU.
TOJ MO3HAHMUS | U JPYTMMHU €CTECTBEHHBIMU HayKaMH. BocnpounsBoauThs cxeMy Hay4HOTO IIO3HaHUS, IPUBOIUTE IIPUMEPBI €€ UCIIOIb30BaHUS.
NPHUPOIBI MeToapl Hay4YHOTO HCCIEN0BaHUS JlaBaTh ompeneneHue MOHATHM M paclo3HaBaTh WMX: MOJENb, HayyHas TUIOTe3a, (U3nvecKas BeJIUYUHA,
¢usnueckux spneHuii. [lorpemnoctu ¢u3nueckoe ABICHUE, HAYUYHBIN (aKT, PU3HMUECKUI 3aKOH, PU3NUECKasi TEOPHsl, IPUHIIUIT COOTBETCTBHSL.
U3MepeHUil PU3NYECKUX BEIHUHH. O60cHOBBIBaTh HEOOXOIMMOCTh HCIIOJIB30BAHUS MOJENCH ISl onucaHusi GU3NYECKUX SIBICHUN M Mpoliec-
MogenupoBaHue ABICHUN U IIPOLIEC- coB. IIpuBOANUTH MpUMEPBI KOHKPETHBIX SIBJICHUMN, IIPOLIECCOB U MOZECIICH JIUIS UX OIUCAHUS.
COB IIPUPOJBL. 3aKOHOMEPHOCTD U [TpuBoauTH MpUMeEpHl GU3NUECKUX BETUUHH.
CIIy4aiHOCTb. " paHu1IbI MpUMEHUMO- DopmynupoBaTh (PU3NUECKUE 3aKOHBI. YKa3bIBaTh I'PAHUIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
cTH (HU3UIECKOTO 3aKoHa. Dusnye-
CKHE€ TEOPUU U NPUHIUI COOTBET-
ctBus. Ponbs 1 mecto ¢usuxu B hop-
MUPOBaHUU COBPEMEHHOM HAYYHOU
KapTHUHBI MUpPa, B IPAKTUYECKOM J1es-
TEJIbHOCTH JII0Jeh. Duzuxa u Kyib-
mypa.
Mexanuka-54 | Kunemamuxa 15 JlaBaTb onpenenieHue MOHATUN: MEXaHUYECKOe

4.

[IpenMer 1 3aa4n KIACCUYECKOM
MexaHuku. Kunematnueckue xapax-
TEPUCTUKH MEXAHUYECKOTO JBUKE-
HHsA. OTHOCUTEIIBHOCTh MEXaHHYE-
CKOI'0 JIBIDKCHHS Mojenn Tell 1
JIBUKEHUN. PaBHOYCKOpEHHOE IIpsi-
MOJIMHEHHOE IBM)KEHHE, CBOOOIHOE
najicHue. ABMKCHUE Tela, OpoIieH-
HOT'O MOJT YTJIOM K TOPU30HTY. [[BU-
YKEHUE TOYKHU N0 OKpykHOCTHU. [1o-

JBUKEHHE, TOCTYNAaTeIbHOE IBUKEHUE, PABHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIBH)KEHUE, PABHOYCKO-
pEHHOE JABUKEHUE, IBUKEHHUE MO OKPYKHOCTHU C IOCTOSSHHOW CKOPOCTBIO, CUCTEMA OTCUETA, MaTEpHalIbHAs
TOYKa, TPACKTOPHS, IIyTh, IEpEMEIIEHUE, KOOPIMHATA, MOMEHT BPEMEHH, IPOMEXKYTOK BPEMEHHU, CKOPOCTh
PaBHOMEPHOTO ABUXKEHUS, CPEIHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHUE, [IEHTPOCTPEMUTENHHOE
YCKOpEHHUE.

Pacrio3HaBaTh B KOHKPETHBIX CUTYAIIUSIX, HAOTIOAATh SBICHUS: MEXaHUUYECKOE JIBUKEHUE, TOCTYNATEIbHOE
JBUKEHHE, pABHOMEPHOE JABUKEHHE, HEPABHOMEPHOE JIBH)KEHUE, pAaBHOYCKOPEHHOE ABUKEHUE, ABIKEHUE
C YCKOpPEHHEM CBOOOHOTO MAaJCHWSI, TBUKEHHE IO OKPY>KHOCTH C TIOCTOSTHHOM CKOPOCTBIO.
BocnpousBoauTh sIBIEHUS: MEXaHUUECKOE JIBUYKEHUE, pABHOMEPHOE JIBUKEHHIE, HEPAaBHOMEPHOE JBUXKE-
HUE, PABHOYCKOPEHHOE JIBIDKEHUE, IBIDKEHUE C YCKOPEHHUEM CBOOOIHOTO MaIeHUs, IBIKEHUE TI0 OKPYXK-




CTynaTCJIbHOC U BpallaTCJIbHOC IBU-
JKCHHUC TBCPAOTO TCIIA.

JlaGoparopHas padora Ne 1 «/c-
clieloBaHHe JIBUKEHUS Tela, Opo-
IIEHHOT'O TOPU30HTAJILHOY» (HUCCIIeNO0-
BaHMS)

HOCTHU C TIOCTOSTHHOM CKOPOCTBIO JJI1 KOHKPETHBIX TEJ.

3aiaBaTh CUCTEMY OTCUETA JJIs1 OMUMCAHUS IBUKEHUSI KOHKPETHOTO Tela.

Pacnio3HaBaTh cuTyaluu, B KOTOPBIX T€JIO MOYXKHO CYUTATh MaTePUaIbHON TOYKOW. ONUCHIBATh TPACKTOPUHU
JBUKEHUSI T€Jl, BOCIIPOU3BOIUTD JIBHXKEHHE U MPUBOAUTH IIPU MEPHI TeJl, UMEIOIIUX 33JIaHHYIO TPACKTOPHIO
nBrKeHHs. OnpeaensaTh B KOHKPETHBIX CUTYallUsAX 3HAUCHUS CKAJIIPHBIX (PU3NUYECKUX BEJTMYMH: MOMEHTA
BPEMEHU, TPOMEKYTKA BPEMEHH, KOOPAUHATHL, TyTH, CPEAHEN CKOPOCTH.

HaxoauTs MOAY/b U IPOEKIMH BEKTOPHBIX BEJIMYMH, BHITIOIHATE ACUCTBUS YMHOKEHHS HAa YHCIIO, CII0XKe-
HUS, BBIYUTaHUSI BEKTOPHBIX BeIMUMH. OnpeesnisiTh B KOHKPETHBIX CUTYALUSX HApaBJIeHUE, MOAYJb U
MPOEKIIMY BEKTOPHBIX (PU3NUECKUX BEIHUMH: IEPEMEIICHHSI, CKOPOCTH PaBHOMEPHOI'O ABM>KEHHUS, MTHO-
BEHHOW CKOPOCTH, YCKOPEHUSI, IEHTPOCTPEMUTEIBHOTO YCKOPEHHUS.

[TpuMeHsTh 3HaHUS O IEUCTBUAX C BEKTOPaMHU, MOJIYYCHHbBIE Ha YPOKaX T€OMETPHUHU.

CxnagpIBaTh U BBIYUTATh BEKTOPHI NEPEMEILIEHUIN U CKOPOCTEN.

Boiienars ycTOMUHUBBIE TOBTOPSIOMIMECS CBS3U MEXIY BEIMYMHAMM, OMMMCHIBAIOIIMMHU 'MeXaHn4YecKoe
nBukeHue. Mcrnonb30BaTh pa3inyHble 3JEKTPOHHBIE PECYPCHI ISl TOCTPOCHUSI SKCIEPUMEHTAIBHBIX Tpa-
(bUKOB M UX 00pabOTKHU. YCTaHABIMBATh (PU3NYECKUM CMBICT KO3 (UIIMEHTOB MPOTIOPITMOHATBHOCTH B BBI-
SIBJICHHBIX CBSI35IX, B PE3yJbTATE MMOJIY4aTh HOBbIC (DM3MUECKUE BETHUMHEI.

PaGorate B mape, rpyIine npu BbIIIOJTHEHUH HCCIEI0BATENbCKUX 3a/IaHUM.

OrneHuBaTh peaabHOCTh 3HAYCHHH MOTYYCHHBIX (DU3MYECKUX BEIUYUH. BiageTs cmocobamu onucanus
JBUKEHUS:

KoopaunaTtHbIM, BEKTOPHBIM. 3alMChIBATh YPaBHEHUS! pABHOMEPHOTO M paBHOYCKOPEHHOT'O0 MEXaHUYECKO-
r0 JIBU>KCHHSI.

CocTaBnsTh ypaBHEHUs pABHOMEPHOTO U PAaBHOYCKOPEHHOTO MPSIMOIMHEWHOTO ABHKEHUS.

JlaBath orpesesnieHue MOHATUI: a0COIIOTHO

TBEP/I0E TEJO, MOCTYNATeIbHOE U BpallaTeIbHOE JBMKEHUSI aOCOTIOTHO TBEPAOIO Tela.

Pacrio3HaBath B KOHKPETHBIX CUTYAIIUSIX, BOCIIPOU3BOAUTH U HAOIIOATh MOCTYIATEILHOE U BpaIlaTeTbHOE
JBUKEHHS TBEPIOTO Tea.

[TpumeHsaTh MOJIENb A0COTIOTHO TBEPAOTO TEla AJIsl OMMMCAHUS JBUKCHHUSI Te1. BRIYUCIATH 3HAYCHUS YTIIO0-
BOUW M JINHEMHON CKOPOCTEN, YACTOThl KOHKPETHBIX CUTYyalusx. OnpeaesnsaTh Mo ypaBHEHUSAM MapaMeTPhbI
JIBUKEHMUSL.

[TpuMeHsTh 3HaHUS O TOCTPOECHUH U YTEHUH IPaUKOB 3aBUCUMOCTH MEX/y BEIMUYMHAMH, [TOJIyY€HHbIE Ha
ypokax anreopsl. CTpouTh rpaduk 3aBUCHMOCTH KOOPAUHATHI MAaTEPHATLHOM TOUYKH OT BPEMEHU JBIKE-
HUSL.

Omnpenensth mo rpaduKy 3aBUCUMOCTH KOOPJMHATHI OT BPEMEHH XapaKTep MEXaHUIECKOTO JIBUKCHHSI,
HAYaJIbHYI0 KOOPJIMHATY, KOOPJIUHATY B yKa3aHHBIM MOMEHT BpEMEHU, U3MEHEHHE KOOPINHATHI 32 HEKOTO-
PBIil IPOMEXYTOK BpEMEHH, IPOEKIINIO CKOPOCTH (151 pABHOMEPHOTO MIPSIMOJIMHEMHOTO IBHXKECHHS).
Omnpenensts no rpaduKy 3aBUCUMOCTH MTPOEKIIUU CKOPOCTH OT BPEMEHU XapaKTep MEXaHUYECKOTO JIBUKe-
HUS, IPOCKIMIO0 HAYAJIBbHON CKOPOCTHU, TPOEKIUIO YCKOPEHHUS], K3MEHEHHE KOOpANHATHL. ONpenensTs no




rpaduKy 3aBUCUMOCTH MPOEKIIUU YCKOPEHUSI OT BPEMEHHU XapaKTep MEXaHMYECKOT0 ABUKCHUSI, U3MEHEHNE
IPOEKINH CKOPOCTH 32 OINPEAeIEHHBIN MPOMEXYTOK BPEMEHHU U MepHoa 00palieHus B KOHKPETHBIX CUTY-
anusx.

OnpenensTh mapamMeTpsl IBIKEHUS HeOeCHBIX Tell. HaxoauTh HeoOX0uMYTO ISl TaHHBIX Pacy€TOB UH-
dbopmaruio B HTEpHETE.

Crpoutsb rpauky 3aBUCKMOCTH ITPOSKIIUN U MOIYJISI IEPEMEIIECHHUS, CKOPOCTH MaTepUAIbHOM TOYKH OT
BPEMEHHU JIBUKEHUSI.

Ctpouts rpaduKu 3aBUCUMOCTH TTyTH U KOOPAMHATHI MAaTEPUATLHON TOUYKH OT BPEMEHU JBUKCHHSI.
Omnpenensts no rpaduKy 3aBUCUMOCTH KOOPJMHATHI OT BPEMEHU XapaKTep MEXaHUYECKOTO JIBUKECHHUS,
HAYaJIbHYI0 KOOPJIMHATY, KOOPJIUHATY B yKa3aHHBIM MOMEHT BpEMEHU, H3MEHEHHE KOOPINHATHI 32 HEKOTO-
PBIii IPOMEXYTOK BPEMEHH, MMPOEKIINIO CKOPOCTH (/I pABHOMEPHOT'O MIPSIMOJIMHEHHOTO JBUKEHHUST), Cpe-
HIOIO0 CKOPOCTb, MOZYJIb MAaKCUMaJIbHOY MTHOBEHHON CKOPOCTH.

Omnpenensts no rpaduKy 3aBUCUMOCTH MPOEKIIUU NEPEMELICHHS OT BPEMEHH XapaKTep MEXaHUYEeCKOTo
JIBYOKEHUS, IPOSKIUIO CKOPOCTH (IJ1s1 paBHOMEPHOT'O MPSMOJIMHEWHOTO JBMKEHUS ), I3MEHEHUE KOOPIMHA-
THI.

OmnpenensaTs 1o rpaduKy 3aBUCUMOCTH MPOEKIIMA CKOPOCTH OT BPEMEHH XapaKTep MEXaHHUECKOTO JBIKe-
HUS, TPOEKIUIO HAYaJIbHOM CKOPOCTH, MPOEKIUIO YCKOPEHMUSI, TPOEKIIUIO TIepeMEIIeHUsI, U3MEHEHHE KOOop-
JTUHATHI, TPONICHHBIN MyTh. OnpeaensiTs Mo rpaduKy 3aBUCUMOCTH MPOEKITUN YCKOPEHUS OT BpEMEHH Xa-
paKTep MEXaHHYECKOTO JBMXKEHUS, U3MEHEHHE MTPOCKIIUN CKOPOCTH, H3MEHEHUE MOJIYJISI CKOPOCTH 32
ornpeaenEéHHBINA MPOMEXYTOK BPEMEHH.

Paznuyath nyTh U epemMenieHre, MTHOBEHHYIO U CPEIHIOI0 CKOPOCTH.

W3mepsaTh 3HaUeHUs IepeMeIlleHus], TyTH, KOOPAUHATHI, BDEMEHH JIBUYKEHUS, MTHOBEHHOW CKOPOCTH, CpeJi-
HEH CKOPOCTH, YCKOPEHHSI, BDEMEHH JIBUKCHUS.

PaGoTaTh B mape mpu BBITIOJIHEHUH JIA0OPATOPHBIX padOT M MPAKTHYECCKUX 3aaHHUH.

[IpumeHsTh MOJENN «MaTepHallbHAs TOUKAY,

«PaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHUEY,

«PaBHOYCKOPEHHOE JIBM)KEHUEY JIJIS1 OMUCAHUS ABWKEHHS PEaJbHBIX TNl M 00BEKTOB, H3y4aeMbIX B Kypce
Ouoorum.

3axkonwvl ounamurxu Horomona

B3aumoneiictue ten. [lpunuumn cy-
nieprio3uiuu cwii. MHepiuanpHas cu-
cTeMa oTcueTa. 3aKOHBI MEXaHUKHU
Hrororona. SBnenue unepnuu. Cuna.
Macca. AHsnenus, Habrrooaemvie 6 He-
UHEPYUATIbHBIX CUCMEMAaX Omcyema.
Cua TsSKeCTH, BeC, HEBECOMOCTb.
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JlaBath onpenesieHue MOHATHI: MHEPLHS, MTHEPTHOCTh, Macca, CHla, PaBHOACHCTBYIONIAs CUJIA,
HHCPpLMaJIbHAaA CUCTEMA OTC‘-IéTa, HCHUHCPpIIMaJIbHAasA CUCTEMA OTC‘-IéTa, rCONCHTPUUCCKAS U I'CJIMOLICHTPUYC-
CKas CUCTEMBI OTCUETA.

PaCHOSHaBaTB, HaGHIO,Z[aTB SIBJICHUC MHCPIHU.

[IpuBOANTE IPUMEPHI €r0 NPOSBICHUS B KOHKPETHBIX CUTYyalUsX.

O6’b$ICH5ITI> MCXAaHUYCCKUC ABJICHUS B MHCPLUHUAJIBHBIX U HCUHCPLIUAJIBHBIX CUCTEMAX oTcuéra.

Boinenars neiicTBus TeN APYT HA Apyra u

XapakTepu30BaTh UX cuiaMu. [IpuMeHATh 3HaHMS O JEHCTBUAX HAJl BEKTOPaMH, MOJyUYEHHbBIE HA YPOKAX
TEOMETPHUH.




3akonbl BcemupHoro tsarorenus, ['y-
Ka, CyXOro TpeHus. J[BuxxeHune
HEOECHBIX TeN U UX UCKYCCTBEHHBIX
CITyTHUKOB.

JlaGoparopHasi padora Ne 2.
«HaOmroieHre MeXxaHUYEeCKHUX SIBJIE-
HUH B MHEPUUAIbHBIX U HEUHEPLIU-
AJIBHBIX CUCTEMAX OTCHETA» -
HaAOJIFOIEHYE SABJICHUI.

JlaGoparopHas padora Ne 3 «3me-
PCHUC CUJI B MCXAHUKEY - IIPAMBIC
U3MEpEHUS.

OnpenenaTh paBHOJEHCTBYIONIYIO CUITY IBYX M O0Jiee CHIL.

OnpenensaTb paBHOAEHCTBYIOIIYIO CHUITY SKCIIEPUMEHTAIBHO.

DopmyIHpOBaTh NEPBBIN, BTOPOM U TpeTHid 3aKOHBI HbI0TOHA, YCI0BUS UX MPUMEHUMOCTH.

BbIABIATE yCTOMYMBBIE TOBTOPSIOIIUECS CBA3U MEXKIY YCKOPEHHUEM Tela U JCHCTBYIOLIEH Ha HETO CHIION.
VYcranaBnmuBaTh GU3MUECKUI CMBICT KO3 (GUIIMEHTA TTPOIIOPIIMOHAIIBHOCTH B BBISBJICHHOUN CBS3H (BETUYH-
Ha oOpaTHasi Macce Tena).

YcranaBnuBaTh TpeTuil 3akoH HpI0TOHA SKCIEPUMEHTAIIBHO.

[IpuMeHATH NIEpBBIi, BTOPON U TpEeTUH 3aKOHbI HbIOTOHA IIPU PEIIEHUH PACYETHBIX U YKCIIEPUMEHTAIBHBIX
3a/ay.

OO60CHOBBIBaTH BO3MOKHOCTh IPUMEHEHHSI BTOPOTO M TPETHETO 3aKOHOB HBbIOTOHA B T€OIIEHTPUUYECKON CH-
CTEME OTCUETA.

Ha xoauTe B JONOJHUTENBHON JINTEPATYPE U

WnTepHere nHdopmalnio, MoATBEpkKAAOIIYI0 Bpaiienue 3emiun. GopmyarpoBaTh TPUHLIMII OTHOCHUTEb-
Hoctu ["anunes

[lepeunciaTh BUABI B3aUMOACUCTBUS TEI U BUbI CUJI B MEXAHUKE.

JlaBaTp onpeneneHue MOHATHI: CUJIA TSXKECTH,

CuJa yIpyrocTH, CHJIa TPEHUs, BEC, HEBECOMOCTb, IEPETPY3Ka, NepBasi KOCMUYECKasi CKOPOCTb.
@®opMyIUpOBaTh 3aKOH BCEMUPHOI'O TATOTEHUS U YCIIOBUS €r0 IPUMEHUMOCTH.

Haxonute B pomonHuTeNnbHOM nuTepatype u MHTepHeTe nHpopManuio 00 oTKpbITHM HBIOTOHOM 3akoHa
BCEMUPHOI'0 TATOTEHUS, a TaKKe MHPOPMAIUIO, TO3BOJIAIONIYIO PACKPHITh JIOTUKY HayYHOTO TO3HAHUS ITPU
OTKPBITHH 3aKOHA BCEMUPHOTO TATOTEHUS.

[IpuMeHATh 3aKOH BCEMUPHOTI'O TATOTEHMS MPU PEIIEHUU KOHKPETHBIX 3a/1a4.

Nwmets npencraBnenre 00 MHEPTHOI Macce U TPaBUTALIMOHHOM Macce: Ha3bIBaTh MX PA3JIU4Us U CXOJICTBO.
PaccuuThIBaTh CUITy TSKECTH B KOHKPETHBIX CUTYallUsSX. BBIUUCIATH CHITy TSDKECTU M YCKOpEHHE CBOOOI-
HOTO MaJICHUs Ha APYTHX IUIaHeTax. BBUNCIATh yCKOpeHUe cBOOOIHOTO MaJACHUS Ha Pa3IMYHbIX HIHPOTaX.
Haxoauth B nomonHuTenbHOU auteparype u MHTepHeTe MHpOpMAIMIO O mapaMeTpax IUIaHeT M IPYrHx
HeOeCHBIX Tesl. PacCcUMThIBaTh MEPBYI0 KOCMUYECKYIO CKOPOCTb.

Hcnonp30BaTh 3aKOHBI MEXAaHUKU AJ11 O0BSICHEHUS IBU)KEHUSI HEOECHBIX Tell.

BbruncnsaTe Bec TeN B KOHKPETHBIX CUTYALMSIX.

Ha3bIiBaTh CXOACTBO M pa3inuus Beca U CUJIbI TSKECTU. Pacro3HaBaTh M BOCIPOU3BOAUTH COCTOSIHUS TEN,
IPU KOTOPBIX BEC TEJIa PaBEH CHJIE TSXKECTH, O0JbIIe WK MeHble e€. OnuchBaTh U BOCIPOU3BOIUTH CO-
CTOSIHUE HEBECOMOCTH TeJIa.

OnpenensTs neperpys3Ky Tea npu pemeHuu 3aaad. Haxonute B ononHuTeNnbHOM uteparype u MaTepHe-
Te MHGOPMAIUIO O BIMSHUU HEBECOMOCTH U MEPETPY3KU Ha OpraHU3M 4esloBeKa. | 0TOBUTH Mpe3eHTaluu U
COOOIICHHUS O TOBEJICHUH TEJl B YCIOBUSIX HEBECOMOCTH, O MOJIETaX YeJI0BEKa B KOCMOC,

0 JIOCTHKEHUSIX HAIlel CTpaHbl B IOJATOTOBKE

KOCMOHABTOB K IT0JIETaM B YCJIOBHSIX HEBECOMOCTH.




Pacno3HaBaTh, BOCIIPOM3BOAUTH U HAOIIOIATh

pasnuuHble BuAbl aedopmaru ten. PopmynupoBark 3akoH ['yka, TpaHHUIBI €r0 MPUMEHUMOCTH. Borunc-
JATh U U3MEPATH CUILY YIIPYTOCTH, KECTKOCTD IPYKHUHBI, )KECTKOCTb CUCTEMBI ITPYXKHUH.

HccnenoBaTh 3aBUCUMOCTD CHIIBI YIIPYTOCTH OT Je(hOpMAaIliH, BBITOIHATh SKCIEPUMEHTAIBHYIO IIPOBEPKY
3akoHa ['yka.

Pacnio3naBatk, BOCIPOU3BOAMUTD, HAOIIOJATh SIBICHUSI CYXOTO TPEHHsSI TIOKOS, CKOJIbKECHUS, KaueHUsl, sIBJIe-
HUE COITPOTUBIICHUS NIPU IBUKEHUU TeEJIA B )KUJIKOCTH WJIU Ta3e.

W3mepsTh 1 n300pakaTh TpauecKu CHIIbI TPEHHUS MTOKOS, CKOJIBKEHUSI, KAUeHUSs, )KUJIKOTO TPEHHUSI B KOH-
KPETHBIX cUTyauusax. Vcnomap3oBate (GopMyiy AJis BEIYUCIEHHS CUJIbI TPEHHS CKOJNbKEHHSI NIPH PEILICHUH
3a/1a4.

BBIABIATE SKCIIEPUMEHTAIBHO BEIMYUHBL, OT KOTOPBIX 3aBHCHUT CHJIA TPEHUS CKOJIbKCHUS.

W3mepsTs cuily TSKECTH, CUILY YIIPYTOCTH, BEC Teja, CUIIy TPEHHUs, YAJIMHEHHUE NIPYKUHBI.

OmnpenensaTh ¢ MOMOIIBIO KOCBEHHBIX M3MEPEHUHN KECTKOCTh MPYKUHBI, KOI(Q(UIUEHT TPEHUS CKOJIbKe-
Hus. PaboTaTh B mape npu BHIIOJHEHUN MPAKTUYECKUX 33 JaHHM.

HaxonuTh B 1ONONHUTENBHON UTepaType U MIHTepHETE MHGOPMALIHIO O MPOSABICHUSX CUJIbI TPEHUS, CIIO-
cobax e€ yMEHBbUICHUS U YBEJIWYCHHUS, POJIU TPEHUS B IPUPOE, TEXHUKE U OBITY.

[IpyMeHATH MONMY4YEHHBIC 3HAHUS IIPHU PEIICHUHU 33[a4 Ha OJHOBPEMEHHOE JACUCTBHE HA TEJIO HECKOJIBKUX
CHJI, Ha IBUJKEHUE CUCTEMBI CBSI3aHHBIX TEJI.

Haxonute B gononaHuTeNbHOM nuTepatype U UHTepHeTe nH(OpMaIUio 0 BKIIa/ie pa3HbIX yUEHBIX B pa3BU-
THE MEXAHUKU. | '0TOBUTH IPE3EHTAIMM U COOOIIEHUS 110 U3yYEHHBIM TEMAM.

BhINONMHATE JONOTHUTEIBHBIE HCCIIE0BATENILCKHAE PAOOTHI MO U3YYEHHBIM TeMaM (BO3MOXHBIE TEMBI ITpe/l-
CTaBJICHBI B YYEOHUKE).

3aKombl COXpAHeHus

Nmnynbe cuiibl. 3aKOH U3MEHEHUS U

COXpaHEeHHs UMITyibca. PaboTa CHIBL

3aKOH U3MEHEHUS U COXPAHEHUS
SHEPIHH.

JlaBaTh ompeneneHre MOHSATUNA: UMITYJIbC MAaTEPHATbHON TOYKH, UMIYJIbC CHUJIbI, UMIYJIbC CUCTEMBI T,
3aMKHYTasl CUCTEMa TeJl, PEaKTUBHOE JIBM)KEHUE, pEaKTHUBHAs CUJIA.

Pacno3naBaTh, BOCIPOM3BOANTDH, HAOMIOAATh YIPYTUE U HEYNPYrHe CTOJIKHOBEHHS TEJ, PEaKTUBHOE JIBH-
JKEHUE.

HaxoauTb B KOHKPETHOM CUTYyalluy 3HAYEHUS! UMITYJIbCa MaTepHaIbHOM TOUKU M UMITYJIbCA CUIIBI.
DopMynMpOBATH 3aKOH COXPAHEHUs UMITYJIbCa, TPAHULIBI €I0 IPUMEHUMOCTH.

CocTaBnsTh ypaBHEHHUS, OMMCHIBAIOIIUE 3aKOH COXPaHEHUSI UMITYJIbCa B KOHKPETHOMN CUTYallUH.

HaXO,Z[I/ITI:, HCIOJIb3YA COCTABJICHHOC YPABHCHUC, HCU3BCCTHBIC BCIIMYNHBI.

CoznaBaTh CUTYaIlMH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUS UMITYJIbCA.

CocTaBisTh IpU pELICHUH 3a/1a4 YPABHEHMSI C yUETOM PEAKTUBHOM CHJIBI.

Haxonuth B nonosiHUTENBHOM THTEepaType u MHTepHETEe nH(pOpMaIHIo 1Mo 3aJaHHON TEME.

T'oToBUTH MMpE3CHTAalluu U COO6H_I€HI/I}I M0 U3 YYCHHBIM TCMaM (BO3MO)KHBIC TCMBI ITPCACTAB JICHLI B y‘-Ie6HI/I-
Ke).

JlaBaTh omnpeneneHue MOHATHI: paboTa CHIIbI, MOIIIHOCTh, KHHETUYECKask YHEPTHs, MOTEHIMAIbHAS YHEPIHs,
MOJIHASL MCXAHUYCCKas SHCPIrus, U30JIMPpOBAHHAS CUCTCMA, KOHCCPBATUBHAA CHUJIA.




BbrancnsTe B KOHKPETHOM CUTyallud 3HaYeHUS (PU3NYECKUX BEIMYMH: PaOOTHI CHUIIbL, PA0OTHI CHUJIIBI TSKe-
CTH, pabOTHI CHJIBI YIPYTOCTH, PaOOTHI CUIIbI TPEHHUS, MOLTHOCTH, KHHETUYECKON YHEPTruH, ~-U3MEHEHUS Ku-
HETUYECKON SHEPTUHU, TOTEHIIUAIBHON SHEPTUH TeJl B TPABUTALMOHHOM I10J1€, TIOTEHIUAIBHON YHEPTUn
ynpyro ae(opMUpoOBaHHOTO TeJla, MOJTHOW MEXaHMYECKOU IHEPTUH.

CocTaBiATh ypaBHEHHUsI, CBSA3BIBAIOIINE PAOOTy CHIIBI, JEHCTBYIONIEH Ha TEJIO B KOHKPETHOW CHUTYalluH, C
M3MEHEHUEM KHHETUYECKON SHEPruM Tena.

Haxonuts, HCNIONIB3Ysl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIE BEIIMUNHBI.

@®opMyIUpOBaTh 3aKOH COXPAHEHHUS MOJIHON MEXaHUYECKON SHEPruu, Ha3blBaTh I'PaHUIIbl €T0 IPUMEHUMO-
CTH.

CocTaBisTh ypaBHEHHUS, ONIMCHIBAIOLINE 3aKOH COXPAaHEHUS TIOJTHOW MEXaHUYECKOM SHEPruH,

['oToBUTH Mpe3eHTallMU M COOOIIEHUs O MOJETaX yeloBeKa B KOCMOC, O JOCTHXKEHHUSX Halleld CTpaHbl B
OCBOEHUHU KOCMHYECKOI'0 ITPOCTPAHCTBA.

BEINOTHATE AOMOIHUTENBHBIE HCCIEA0BATENbCKUE Pa0OThI 10 U3YYEHHBIM TeMaM (BO3MOXHbBIE TEMBI MPe-
CTaBIICHBI B YUEOHHKE.

PaGoraTe B mape wiu rpymnme npu BHIMOTHEHUH MPAKTUUECKUX 3aJaHUi.

JlaBaTh omnpeneneHue MOHATHI: paboTa CHIIbI, MOIIIHOCTh, KHHETUYECKask YHEPTHs, MOTEHIMAIbHAS YHEPIHs,
MOJIHAsI MEXaHUYECKasi YIHEPTHUsl, U30JUPOBaHHASI CUCTEMA, KOHCEPBATUBHAS CHIIA.

BbIuncisaTe B KOHKPETHOU CUTYal[UU 3HAYEHUS

(GU3UYECKUX BETUYUH: paOOTHI CUJIBI, paOOTHI CHIIBI TSHKECTH, pAOOTHI CHUIIBI YIIPYTOCTH, PAOOTHI CHUJIBI TPE-
HUS, MOIIIHOCTH, KHHETUYECKON PHEPruM, -U3MEHEHUS KUHETHYECKOW SHEpPTruH, MOTCHIUAIbHOU SHEPruu
Te1 B IPaBUTALMOHHOM I0JI€, MOTEHIMAIbHON 3HEPruu yrnpyro aeGopMHUpOBAHHOTO Tela, MOJHOM Me-
XaHUYECKOM SHEPIUHU.

CocTaBiATh ypaBHEHHUsI, CBSA3BIBAIOIINE PAOOTy CHIIBI, JEHCTBYIONIEH Ha TEJO B KOHKPETHOW CHUTYaIlUH, C
M3MEHEHUEM KMHETHYECKOW SHEPruM Tela.

Haxoauts, ucronb3ys COCTaBI€HHOE ypaBHEHUE, HEU3BECTHBIE BETHMUNHBI.

DopMyIHpPOBATH 3aKOH COXPAHEHUs MOJHON MEXaHWYECKON SHEPIruH, Ha3bIBaTh I'PAHULIbI €0 MPUMEHHMO-
CTH.

CocTaBiATh ypaBHEHHUS, ONMUCHIBAIOLINE 3aKOH COXPAHEHUS MTOJIHOM MEXaHUYECKON SHEepruu,

['oTOBUTH Mpe3eHTallMU M COOOIIEHUS O MOJETaX yeloBeKa B KOCMOC, O JOCTHKEHUSX Halleld CTpaHbl B
OCBOEHUHU KOCMHYECKOI'0 ITPOCTPAHCTBA.

BBINOTHATE AOMOIHUTENBHBIE HCCIEA0BATENbCKUE Pa0OTHI 10 U3YYEHHBIM TeMaM (BO3MOXKHbBIE TEMBI MPeI-
CTaBIICHBI B YU€OHHKE.

PaGoTaTte B mape wim Tpymnrme mpu BHITIOJIHCHHH MPAKTUYECKUX 3aJaHUl B KOHKpETHOHM cuTyaruu. Haxo-
JIUTh, UCTIOJIb3Ys COCTABIICHHOE YPaBHEHUE, HEM3BECTHBIC BETUUNHBI.

CozniaBaTh CUTYaIliH, B KOTOPBIX MPOSBIISAETCS 3aKOH COXPAHEHHUS MOJIHOM MEXaHNYECKON IHEPTHH.
BrINoaHATE SKCIEPUMEHTANIbHYIO TPOBEPKY 3aKOHA COXPAHEHHS] MEXAHUYECKOU SHEPIHH.




BbINOTHATE KOCBEHHBIE U3MEPEHMS UMITYJIbCA TEJIa, MEXaHUYECKOM SHEPTUU Tela, paboThl CHUJIbI TPEHUS.
Paborats B mape, rpymnre mpu BbIIOJIHEHUH MTPAKTUYECKUX 3adaHUH.

CocTaBnsTh ypaBHEHHUS U HaXOJUTh 3HaYeHUs (PU3UUYECKUX BEIMYUH MPHU PEUICHUH 3aja4, TPeOyIOIX of-
HOBPECMCHHOI'O NPUMCHCHUS 3aKOHOB COXPAHCHUA HUMITYJIbCa U MEXaHUYECKOU SHCpruu, 3aaav, 1o ycjio-
BUIO KOTOPBIX COXPAHSAETCS MMITYJIbC, HO M3MEHSETCS MOJIHAs MeXaHW4ecKas SHeprusi CUCTeMbl Tel. Bri-
YUCHATh BTOPYIO KOCMHUYECKYIO CKOPOCTb.

Haxonuth B nonosiHUTENBHOM HTEepaType u MHTepHETE nH(pOpMAIHIO 10 3aJaHHON TEME.

T'oToBUTH npe3cHTaluu U COO6H_I€HI/I}I MO U3Y4YCHHBIM TCMaM (BOBMO)KHBIG TEMBI ITPEACTABJICHLI B y‘I€6HI/I-
Ke).

BrimoaaaTe JOIIOJITHUTCIIBHBIC UCCIIEA0OBATCIIbCKUEC pa6OTI>I MO0 U3Y4YCHHBIM TEMaM (BO3MO)KHBIC TCMBI ITIPC-
CTaBJICHBI B YUEOHUKE).

HpI/IMeHSITI: 3aKOHBI COXpAaHCHUS UMITYJIbCA U MeXaHUYECKOU SHCPTHUU U OMUCAHUA ABUKCHUS TCII.

Cmamuka

PaBHOBecHe MaTepuaaIbHOU TOYKH U
TBEPJIOTO TeJia. Y CIOBUS pAaBHOBECUS
TBEPJOTO TeJia B UHEPUHAIBHOMN CHU-
CTeME OTCUeTa.

MowMmeHT cwiinl. PaBHOBECHE KU KO-
CTH U Ta3a. [IBHKEHUE KUAKOCTEH U
ra3oB. 3aKoH coOXpaHeHus SHep2uu 8
OUHAMUKE HCUOKOCINU U 2A3d.

JlaBaTb ompeneneHue NOHATUI: YITIOBOE YCKOPEHHUE, MOMEHT CUJIbl, MOMEHT UHEPLUU TBEPAOrO TEJa, MO-
MEHT UMITYJIbCa, KHHETUYeCKasi HEPTUsi aOCOIOTHO TBEPAOIO TeNaA.

Brruncnare B KOHerTHOI\/'I CUTYyallul 3HAYCHUIA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH: YIJIOBOI'O YCKOPCHUA, MOMCHTA CU-
JIbl, MOMEHTA MHEPLUHU TBEPIOTO TeIa, MOMEHTA UMITYJIbCa, KHHETUYECKOU SHEPTUH TBEPAOTO Tea.
CocTaBisiTh OCHOBHOE YpaBHCHHUC JTHUHAMUKA

BpAILlaTEIbHOTO JBUKEHUSI B KOHKPETHOM cuTyauuu. OnpenensTb, UCMOb3ysl COCTaB JIGHHOE YpaBHEHHUE,
HEU3BECTHbLIC BCIINYUHEI.

DopMyIUpPOBaTH 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa, YCIOBUSI €r0 MPUMEHUMOCTH.

CocTaBisTh YpaBHCHHC, O CBIBAIOIIUC 3aKOH COXPAHCHUA MOMCHTA UMITYJIbCA, B KOHerTHOﬁ CUTyalluH.
OnpenensTh UCTIONb3Yys COCTABIEHHOE YPaBHEHHE, HEM3BECTHBHIE BETUUHUHBI.

COS,Z[aBaTI: CUTyalliu, B KOTOPBIX IMPOSABJISACTCA 3dKOH COXpaHCHHA MOMCHTA UMITYJIbCA.

Haxoauts B gomonHutenbHON auTepatype U MHTepHeTe nHMOpMalnio O MpuMepax MpaKTHYECKOTro MpH-
MEHEHHUSI 3aKOHA COXPAHEHUS UMITYJIbCa, O TUPOCKOIIE.

JlaBaTpb ompeseneHue MOHATHI: PaBHOBECHE, YCTOMYMBOE PaBHOBECHE, HEYCTOMYMBOE paBHOBECHE, Oe3pas-
JINYHOC paBHOBECHUC, TIJICHO CUJIbI, MOMCHT CHUJIBI.

HaxoauTb B KOHKPETHOM CUTyalluy 3HAYEHUS TIeYa CUITbl, MOMEHTA CUJIBI.

Hepe‘-II/IC.H}ITB YCJI0BUS PAaBHOBCCHUA MaTepHaHBHOﬁ TOYKH U TBépI[OFO Tena. CocTaBIsITh YpaBHCHHA, OIIU-
CBIBAIOIIIME YCJIOBUS PaBHOBECHUS, B KOHKPETHBIX CUTyalusx. OnpeaensTs, UCIOIb3ysl COCTaBICHHOE ypaB-
HCHHUC, HCU3BCCTHBIC BCIIMYUHBI.

Pacno3naBaTh, BOCIIPOU3BOIUTE U HAOIIOAATH

PA3JIMYHBIC BUJBI PABHOBCCHUA TCII.

W3MepsaTh CuIly € MMOMOIIBIO MPYKUHHOTO AUHAMOMETpa U HU(POBOro TaTUMKa CHIIbI, U3MEPSTH TUIEYO CU-
abl. PaboTaTh B mape, rpyImie npy BbIIOJHEHUH MPAKTUYECKUX 3a/laHui.

Haxonute B nononnutensHol nuteparype U MHTepHeTe MHPOPMALIUIO O 3HAUEHUH CTAaTUKU B CTPOUTEIb-




CTBE, TEXHUKE, OBITY, 00OBsICHEHHE (POPMBI M pa3MEPOB OOBEKTOB MPUPOLI. [ OTOBUTH MpPE3EHTAIIUN U CO-
OOIICHM S, BBITIONHATE UCCIIEA0BATEIHCKUE PA0OTHI 1O 3aJaHHBIM TEMaM

PaGoTaTh B mape npu BBITTOJIHECHUH JIAOOPATOPHOM PaOOTHI.

JlaBaTh onpeneneHue MOHATHI: HEC)KUMaeMast

KHUJKOCTb, pABHOBECHE KUJIKOCTH U ra3a, THIPOCTaTHUECKOE JaBjeHHe, JaMUHAPHOE TeUeHUE, TypOyIeHT-
HOe TeueHue. Pacro3HaBaTh, BOCIIPON3BOANTh U HAOIIOIaTh JAMHHAPHOE U TYPOYICHTHOE TEYCHUE KUIKO-
cti. HaxoauTh B KOHKPETHON CUTYyallMy 3HAYCHUSI JIaBJICHUS B MOKOAIICHUCS XKUAKOCTU Wiu raze. Dopmy-
nupoBars 3akoH Ilackais.

[Tpumensith 3akoH Ilackanst 1 oOBSCHEHUS THAPOCTATHUECKOTO MapagoKca, A 00bICHEHUS MPUHIINIIA
JIEUCTBUSI TUIPABINYECKOTO IIPecca U BHIYUCIICHUS ITapaMeTPOB Mpecca.

®opmynupoBath 3akoH Apxumena. [Ipu MeHATH 3aKoH Apxumena s peumieHust 3agad. PaccuuThiBaTh
MJIOTHOCTH TeJa MO €ro MOBEAEHUIO B )KUAKOCTH. ONpeaensTh BO3MOKHOCTD IJIaBaHUS Tela.

CocraBnsath ypaBHeHUE bepHYIIM B KOHKPETHBIX CHUTyanusix. Omnpenenstb, HCIOIb3ys COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEIUUNHBI.

[TpuBOIUTE TpHUMEPHI, WIUTIOCTPUPYIOLIUE BbINOJHEHHE ypaBHeHUs bepnymmu. IlpumeHsiTh ypaBHEHUe
bepuymu 1151 onvcaHus ABMKEHUS KUAKOCTH B PACTEHUSIX U KUBBIX OPraHU3Max.

Koiiebanus u BoIHBI

Mexanuueckue KojeOaHusi U BOJHBL.
AMIUIATYa, IEPUO]T, YacTOTa, (haza
kosiebanuil. [IpeBparenus sHepruu
IpHU KoJieOaHUsIX. BoiHyscOeHHbie KO-
nebanus, pezonanc. Ilonepeunsie U

IMPOAOJbHBIC BOJIHEI. 9HepFI/IH BOJIHBI.

WnTepdepentus u qudpakuus BOIH.
3BYKOBBIEC BOJIHBI.

JlabopaTopnasi pabora Ne4 «13me-
pEHME YCKOPEHUsI CBOOOHOIO Hajie-
HUS»- KOCBCHHBIC U3MCPCHU A

JlabopaTopnasi paGora NeS «IIpu
3aTyXaHHMH KoJIeOaHUH aMILIUTYy/1a
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JlaBaTh ompezeneHue MOHATHI: KoieOaHus, KonedaTellbHas CUCTeMa, MEXaHUYeCKUe KonebaHus, rapMOHU-
Yyeckue KonebaHusi, CBOOOHBIC KOJIeOaH s, 3aTyXarolue KojieOaHusl BRIHYXJICHHBIC KOJICOaHUsI, pE30HAHC,
CMeEIIIeHNe, aMILIUTY/1a, TIEPUOJI, YaCTOTa, COOCTBEHHAs 4acTOTa, (haza.

HaswiBaTh yciioBusl BOSHUKHOBEHUS KoJieOaHwid. [IpuBOIMTE MpUMeEpHI KOJIEOATEIbHBIX CHCTEM.

OnuceIBaTh MOJICTH «IIPYKUHHBIA MAsSTHUK» «MATEMATHUECKUIA MAasTHUK.

[epeuncnsaTe BUABI KOJIEOATEILHOTO IBMKEHUS, UX CBOMCTBA.

Pacnio3naBatk, BOCIIPOM3BOIUTH, HAOMIOJaTh TApMOHUYECKHUE KoyieOaHus, CBOOOJHbIE KoJeOaHus, 3aTyxa-
IOIIe KOJIeOaHMs1, BEIHYKJIEHHBIE KOJIeOaHUsI, pE30HAaHC.

[TepeuncisiTh CrIOCOOBI MOYYECHUS CBOOOHBIX M BRIHYKICHHBIX MEXaHUYECKHX KOJICOaHUH.

CocTaBisaTh ypaBHEHHE MEXaHUYECKUX KOJIeOaHMIl, 3aMChIBaTh €ro pemenne. OnpeaensTh M0 YpaBHEHHIO
K0JIeOATEIBHOTO JIBUKECHUS ITapaMeTphl KoJIeOaHuil.

[MpencraBisTh TpagUUECKU 3aBHCUMOCTh CMEIIECHUS, CKOPOCTH U YCKOPEHHSI OT BPEMEHHU NPH KOJICOAHUSX
MaTEeMAaTHYECKOTO U MPYXKMHHOTO MasSTHUKOB. OnpeaensaTs o rpaduky xapakKTepUCTHKU KOJeOaHU: aM-
TUTATYTY, TIEPUOJ] M YaCTOTY.

N306paxaTs rpadudecku 3aBUCUMOCTh aMILTUTY/Ibl BEIHYKJICHHBIX KOJEOAHUN OT YaCTOTHI BHIHYKIAIOIICH
CHITBL. AHATTM3UPOBATh U3MEHEHHE JAHHOTO rpaduKa Py H3MCHEHUHU TPCHHUS B CHCTEME.

BbyncnsaTe B KOHKPETHBIX CHUTYAlMSIX 3HAYEHUS Mepuojia KoleOaHUN MaTeMaTHYecKOro W MPYKUHHOTO
MasiITHUKA, YHEPTUU MasTHUKA.




00paTHO MPONOPLHOHAIbHA BPEMEHU-
IIPOBEpKA TMIIOTE3 (B TOM YHCIIE
MMEIOTCSI HEBEPHBIC)

KonTpoasHnas padora Ne 1 o teme:
«Mexanuxay

OOBSCHATH MPEBpaICHUS YHEPTUU TTPU KOJICOAHHMSIX MaTEMaTHUYECKOTO MasiTHUKA U TPy3a a MPY>KHHE.
HccnenoBaTh 3aBUCUMOCTD TIEpHOJa KOJIEOAHUN MAaTEeMaTUYECKOTO MAasgTHHUKA OT €ro JUIMHBI, MAacChl U aM-
TUTUTY Bl KOJICOaHUM.

HccnenoBaTh 3aBUCHMOCTD MEPHO/Ia KOJICOaHHI Irpy3a Ha MPY>KUHE OT MACCHI TPy3a )KECTKOCTH TPYKHHBI.
PaGoTaTh B mape u Tpymme Npu peuieHruH 3a7a4 U BBIMOJHEHUU MPAKTHYCCKUX 3aJIaHUM, UCCIICIOBaHUM,
MJIaHUPOBATH SKCIIEPUMEHT.

Bectu nuckyccuto Ha Temy «Poiib pe3oHaHca B

TEXHUKE U OBITY».

Haxonute B nmuteparype u MaTepHere nHbopmaIuio o0 UCIOIb30BaHUA MEXAaHUYECKUX KOJICOaHU B TIPH-
0opax reoJ0ropa3BeKu, 4acax, IPYrux yCTPOUCTBaX.

JlaBaTh ompezeneHue MOHATUNA: MEXaHUYECKas BOJIHA, MOTNEpPEeYHasi BOJIHA, MPOI0JIbHAs BOJHA, CKOPOCTh
BOJIHBI, JNTMHA BOJHBI, (Da3a BOIIHBI, TUIOCKAsl BOJHA, BOJIHOBAS MIOBEPXHOCTh, (PPOHT BOJIHEI, JIYY, 3BYKOBas
BOJIHA, TPOMKOCTh 3BYKa, BBICOTA TOHA, TEMOp, OTpakKeHHE, MPETOMIICHHE, TTOTJIONICHUE, HHTep(epeHIns,
T paKIus, TOISpU3aIUs MEXaHUYECKUX BOJIH, KOTEPEHTHBIE UCTOYHHUKH, CTOSYasl BOJIHA, aKyCTHUCCKHA
pE€30HaHC, MIIOCKOIMOJIPHU30BaHHAs BOJIHA.

[IepeunciiaTe CBOKMCTBA MEXAHUYECKHUX BOJIH.

Pacro3naBaTh, BOCIPOM3BOANTh, HAONIOAATh MEXaHWYECKHE BOJHBI, TOIMEPEYHBIC BOJHBI, MPOIOJIbHBIC
BOJIHBI, OTPpaKEHUE, MPEIOMIICHHE, TIOTJIONICHHEe, HHTepdepeHITNI0, TH(PPAKIIUIO U MOJISIPU3ALAI0 MEXaHH-
YEeCKHUX BOJIH.

Ha3piBaTh XapakTepUCTUKHU BOJIH: CKOPOCTh, 9YaCTOTA, IJIMHA BOJHBI, Pa3HOCTH (a3.

MouJiexy.sip-
Hasl PU3UKA U
TepMOANHAMMU-
Ka.- 50 u.

OcHo6bl MONEKYNAPHO- KUHEemuYe-
CKOll meopuu

[Ipeamer u 3324 MOJIEKYISIPHO-
kuHeTnaeckort Teopuu (MKT) u tep-
MOJMHAMUKH.

OKCIepUMEHTaIbHBIE IOKA3aTeIbCTBA
MKT.

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpelHel KUHETUYECKOM dHEp-
TUU TENJIOBOTO JIBUYKEHHSI YaCTHUIL
BeniecTBa. Moienb H1eanbHOro rasa.
JaBnenue raza. CBs3b MEXy J1aBiie-
HUEM U CPEIHEN KUHETUYECKOHN DHEP-
Ul NOCTYIATEIbHOTO TEMIOBOrO
JBUKEHHSI MOJIEKYJ HJI€aJIbHOTO ra3a.

15

HaBaTb onpeﬂeneHHe HOHHTHﬁZ TCIIJIOBBIC SABJICHHA, MaKpOCKOHI/I‘IeCKHG TCJlaa, TCIIJIIOBOC IBHUXKCHHUC, 6p0-
YHOBCKOE ABWKeHue, Tuddy3usi, OTHOCUTEIbHAS MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAS
Macca, MoneKyna, Macca MOJ'IGKy.HBI, CKOpOCTB JOBUXKCHUA MOHeKy.HBI, CpGI[H}I}I KHNHCTUUYCCKAas

SHEPTHsl MOJICKYJIBI, CHJIbI B3aUMOJACHCTBHUS MOJICKYJ, WJCaTbHBIN a3, MUKPOCKONMUYECKHE TapaMeTphl,
MaKpOCKOIMYECKHE TTapaMeTPFhI, TaBJICHHE ra3a, abCoIIOTHAS TeMIIEpaTypa, TEIIOBOEC PAaBHOBECHE, MKT.
[TepeuncnaTh MUKPOCKOITMYECKHE U MAaKPOCKOMMYECKHE MapaMeTphl raza. [lepeduncnarh OCHOBHBIC MOJIO-
xenus M KT,

MPUBOAUTH MPUMEPHI, PE3YJIbTAThl HAOIIOACHUI M OMUCHIBATH DKCIEPUMEHTHI, JOKA3BIBAIOIINE UX CIpa-
BEJIJIMBOCTbD.

Pacrio3HaBaTh ¥ ONMKCHIBATH SIBJICHUS: TEIJIOBOE JIBIIKEHUE, OPOYHOBCKOE IBIMKEeHHE, muddy3us. Bocmpo-
U3BOJIUTH U OOBACHATH OMBITHI, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh CKOPOCTH AU (Y3UH OT TeMIepaTypsl U
arperaTHOro cocTosiHus BemecTBa. Habmonars nuddys3uto B )KUIKOCTSIX U ra3ax.

I/ICHOHB3OBaTB HOJIy‘-IeHHBIe Ha ypOKax XUMHUHU yMeHI/IH OHpeI[eJIHTB 3HAUYCHU S OTHOCHTGHBHOﬁ MOJ'ICKy.]'IHp-
HOM Macchl, MOJIIPHON MacChl, KOJUYECTBA BEIIECTBA, MACChl MOJICKYJbI, (OPMYIUPOBATh (HU3UUCCKUN
CMBICJT TIOCTOSTHHOW ABOTapO.

OnuceIBaTh METOJIBI OMIPEICTICHHS PAa3MEPOB MOJIEKYJI, CKODOCTH MOJIEKYII.




OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHITh OCHOBHBIE CBOWMCTBA arperaTHhIX COCTOSHUH BEIIECTBAa HA OCHOBE MKT.

Co3aBaTh KOMITBIOTEPHBIC MOJICIIH TETLIOBOTO JBUKEHUSI, OPOYHOBCKOTO JBYKCHHUS, IBJICHUS MU Py3un B
TBEPABIX, KUAKUX U Ta3000pa3HbIX Tenax, onbita [leppena.

Onpenenars TpaHUIbl €€ TPUMEHUMOCTH.

Cocrapnars ocHoBHOE ypaBHeHne MKT upeanbHOro raza B KOHKpeTHOU cutTyaruu. OnpenensiTb, UCHOJIb-
3ysl COCTaBJIEHHOE YPaBHEHUE, HEU3BECTHBIC BEJIUYNHBI.

CocTaBiATh ypaBHEHHUE, CBS3BIBAIOIICE JABJICHUE HACAIBHOTO raza co CpeAHEl KMHETUYECKOW 3Hepruei
MOJIEKYJI, B KOHKPETHOW cuTyauuu. Onpenensitb, UCMOIb3ysd COCTABICHHOE ypaBHEHHE, HEU3BECTHHIE Be-
JINYMHBI.

Ypaeueuue COCMOoAHUA

Monenb ueanbHOro ra3a B TepMOIH-
HaMUKe: ypaBHeHHEe MeHieneeBa—
Knaneiipona, BeipakeHue Jj1s1 BHYT-
peHHel sHepruu. 3akoH JlanbToHa.
["a30BbIE 3aKOHBI.

JladopaTopHas padora Ne 6 «lc-
CJIEIOBaHUE U30IIPOLIECCOB-
uccinenosanus ( Mccnenosanue 3axo-
Ha ['eii-JTroccaka)
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CocTaBiATh ypaBHEHHE, CBS3BIBAIOIICE JABICHUE HJICATHHOTO Ta3a ¢ aOCONIOTHOW TeMIepaTypoi, B KOH-
KpeTHOU cuTyanuu. OnpenensiTs, UCHOJIb3Ysl COCTABIECHHOE YPaBHEHUE, HEN3BECTHBIE BEINYNHBI.

H3mepsaTh TemnepaTypy KUAKOCTH, Ta3a KUIKOCTHBIMHU U U(DPOBBIMU TEPMOMETPAMHU.

PaGoratk B mape, TpyIie mpy BHITOJIHEHUU MPAKTHYECKUX 3aTaHUN.

HaxonuTk B 1OMOJHUTENBHOMN uTepatype U UHTEpHETE CBEAECHUS 110 UCTOPUHU PA3BUTHUSI aTOMUCTUYECKOM
TEOPUHU CTPOECHMSI BEILIECTBA.

CocTaBisiTh ypaBHEHUE COCTOSIHUA HACATBHOTO ra3a u ypaBHeHre MenaeneeBa-Kiianeiipona B KOHKPETHOM
CUTyalluu. BEIUNCIISATH, NCIIOIB3YS COCTABIEHHOE YPABHEHNE, HEU3BECTHBIC BEITMUNHBI.

Pacnio3naBaTh 1 ONMKMCHIBATh N30IPOLIECCHI B UACAIBHOM Tase.

[Iporuo3upoBaTh OCOOEHHOCTH MPOTEKAHMSI U30IPOLIECCOB B UCATILHOM I'a3e Ha OCHOBE YPaBHEHUH COCTO-
SHUS UJealIbHOTO Ta3a U Menaeneena- Kimaneiipona.

OO00CHOBBIBATh ¥ OTCTaWBATh CBOM MPEATIOJIOKEHHS.

@opMynMpOBATh Fa30BbIE 3AKOHBI U ONPEAEIATH IPAHUIIBI UX IPUMEHUMOCTH.

CocTaBiATh ypaBHEHUS JJI1 UX ONMUCAHUS. BBIUKUCIATE, UCTIOIB3YSl COCTABIEHHOE YPAaBHEHUE, HEM3BECTHbBIE
BEJINYUHBI.

[IpencraBnsaTs B BUae rpadkoB H30XOPHBIN, N300apHBII U N30TEPMHUYECKHUI TPOIIECCHI.

Omnpenensts no rpadpukaM xapakTep mnpoiecc a

U MakpornapameTpbl UeanbHOro rasa.

HccenenoBars 3KCIIEPUMEHTAIBHO 3aBUCUMOCTH MEXKy MAKpOIlapaMeTpaMu IIPU U30IPOLIECCaAX B rase.
N3mepsTh naBieHne Bo3ayXa MAaHOMETPaMU U MU(PPOBBIMH TaTYMKAMU JABJICHUS ra3za, TEMIEparypy rasa -
KUJKOCTHBIMU TEpMOMETpaMU U IUGPOBBIMU TeMIIEpaTypHbIMU JaTYUKaMH, 0ObEM raza - C IMOMOILBIO
cuib(oHa.

Paborats B nmape, rpyIine npu BbIIIOJHEHUHU MPAKTUYECKUX 3aaHUH.

Haxonuts B nutepatype u MHTEepHETE MH(OPMAIIHIO 110 3aJaHHOM TeMe.

['0TOBUTH Mpe3eHTalMU U COOOIICHUS 110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMbI IIPEICTaB JICHBI B yUeOHU-
Ke).

[IpuMeHsTh MOJIETh UACATBHOTO Ta3a JIJIsl ONMMCAHUS TOBEACHUS PEAIbHBIX Ta30B.




B3zaumnuvle npeepawenus sxcuoko-
cmu u 2aza

ArperarHble COCTOSIHMSI BEIIECTBA.
®dazoBbie iepexosl. [IpeodpazoBa-
HUE dHEePTruu B (Da30BBIX MMEPEX0/Iax.
HacpllieHHbIe 1 HEHACHIIICHHBIE T1a-
pbl. BnasxxHocts Bo3nyxa. Moaens
cTpoeHus xuakocten. [loBepxHocT-
HOE HaTsDKeHue. Mojienb cTpoeHust
TBEPABIX TeJ. MexaHnuecKue CBOM-
CTBa TBEPJBIX TEN.

JlabopaTopnasi padora Ne 7 «M3me-
pEHME yIeIbHON TEIIOTHI IIIABICHUS
JIbJa- KOCBCHHBIC I/ISMepeHI/I}I)
Jladoparopnasi padora Ne 8

«HccmenoBanne oCTbIBAHUS BOIBI

(uccnemoBaHus)»

KonTpoasHas padora Ne 2 o teme:
«Monexynapuas usuxay
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JlaBaTh ompejeieHHe TOHATUHN: WCIapeHWe, KOHJICHCAIMs, KUTICHHE, TUHAMHYECKOE PaBHOBECHE, HACHI-
IICHHBIN Map, HEHACKHIIECHHBIN Map, KPUTHYECKasi TEMIIepaTypa, TeMIleparypa KUMeHusl, a0CONMIOTHAs BIaXK-
HOCTh BO3/lyXa, apIHaIbHOE JaBJICHNE, OTHOCUTEIbHAS BIAYKHOCTh BO3/IyXa, TOYKA POCHI.

PaCHO3HaBaTL, BOCHpOI/IBBO,Z[I/ITB, HaGHIO,Z[aTB SABJICHUSA . chapeHHe, KOHACHCalus, KMIICHUC.

OnuceIBaTh CBOMCTBA HACKIIIEHHOTO Mapa.

COS,Z[aBaTI: KOMHBIOTepHInle MOICIN JTUHAMUYCCKOT'O paBHOBeCI/IH.

N3mepsTh BIAXHOCTh BO3/IyXa C MOMOIIBIO TUTPOMETPA M TIcuXxpoMeTpa. ONUChIBaTh YCTPOUCTBO THTPO-
MeTpa U IICUXPOMETPA.

OrnpenensaTh OTHOCUTENBHYIO BIAXKHOCTD 110 TICHXPOMETPUIECKOM TabuIIe.

OHpGI[eJIHTB a6COJ'IIOTHy}O BJIQ)KHOCTDH BO3I[YX3., napunaanoe JaBJICHUC, OTHOCI/ITGJII:Hy}O BJIAKHOCTH BO3-
JyXa, TOUYKY POCHl B KOHKPETHBIX CUTYaIIHIX.

Haxomute B nutepatype u MHTepHere mH(OpMAIio, TOTOBUTh NMPE3CHTAIIMM U COOOIICHUS O BIHUSHUHU
BJIQYKHOCTH BO3/yXa Ha MPOIECCHI JKU3HEACATEILHOCTH YEJIOBEKA.

[lepeuncnsaTh cBOMCTBA KHUIKOCTH U OOBSICHATH MX C MOMOIIBIO MOJETH CTPOCHUS XKHUJIKOCTH, CO3TaHHOMN
Ha OCHOBE MKT.

JlaBath ompejeneHrne MOHATUI: CHJIa TIOBEPXHOCTHOTO HATSHKEHUS, KOI(D(UIIMEHT MOBEPXHOCTHOTO HATS-
JKEHUS, IOBEPXHOCTHASL SHEPTUSL.

PacriozHaBath 1 BOCIpOU3BOANUTE IPUMEPHI IPOSIBIEHUS AEUCTBUS CUJIBI IOBEPXHOCTHOTO HATSAKEHMUSL.
OmnpenensaTs CUly MOBEPXHOCTHOTO HATSHKEHUS, KOO(PPHUIMEHT OBEPXHOCTHOIO HATSKEHHsI, TOBEPXHOCT-
HYIO SHEPIHUIO KUAKOCTH B KOHKPETHBIX CUTYyalHsIX.

Pa3znmuyare cMauMBaroniye U He CMa4nBaOIINE IOBEPXHOCTD KUIKOCTH.

OOBACHATH MPUYUHY JIBUKCHUS KHUJIKOCTU N0 KaIMUTSIPHBIM TPyOKaMm.

PaccunTsIBaTh BBICOTY MOJHATHS (OMyCKaHUSA) )KUAKOCTH 110 KalWIUIAPY.

Haxoauts B nutepatype u MHTEpHETE MH(OPMAIHIO, TOTOBUTH MPE3EHTAIIMU U COOOIIECHUS O TPOSIBICHUN
JEUCTBUS CUJIbI IOBEPXHOCTHOTO HATSDKEHUS B )KUBOW ITPUPOAE

OcHogbl mepmoouHamuku

Buytpennsis sneprus. Pabota u temn-
Jornepeaya Kak crnocoobl H3MEHEHUs
BHYTpEHHEH 3Hepruu. I1epBelii 3aK0H
TEPMOJIMHAMUKH. ATMaOaTHBINA MPO-
uecc. Bmopou 3axkon mepmoounamu-
KU.

[IpeoOpazoBanus SHEPTUU B TEILIO-
BbIX MammuHax. KT/ TemmoBoii ma-
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I[aBaTI: onpez[eneHI/Ie HOHHTI/II\/'II TepMO,Z[I/IHaMI/I‘IeCKa}I CHUCTEMA, I/I30.HI/IpOBaHHa}I TepMOI[I/IHaMI/I‘-IeCKaH cu-
CTeMa, PaBHOBECHOE COCTOSHHE, TEPMOJAMHAMUYCCKUN TPOIECC, BHYTPEHHSSA dHEPTHUs, BHYTPEHHSS dHEP-
I'md uACaJIbHOI'O rasa, TGHHOéMKOCTB, KOJINYCCTBO TCILJIOTHI, YI[G.HBHa}I TCIIJIOTA I1JIaBJICHUA, y;[eana;I TCII-
J0Ta MapooOpa3oBaHUs, yaelbHAs TEIUIOTAa CrOpaHUs TOILIMBA, paboTa B TEPMOJMHAMHKE, aauadaTHBIA
POoIIeCcC, OOpaTUMBII TIPOIECC, HEOOPAaTUMBIIA TPOIIeCcC, HarpeBaTelb, XOIOAMILHUK, pabodyee Telo, TeTIo-
Bou nBurarens, KIIJ[ reruioBoro asurarens. Pacno3HaBath TEpMOJIMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSIHUE U MPOLIECChI

W3MEHEHHUS COCTOSTHHSL.

[IpuBOAUTH TIpUMEPHI TEPMOJIUHAMUYECKHX CHCTEM U3 Kypca OMOJIOTHH, XapaKTepU30BaTh X, OMUCHIBAThH
W3MEHEHHMS COCTOSHHIA.




muHbl. [{ukn KapHo. Dxonornueckue
HpO6JIeMbI TCIIJIOOHCPICTUKH.

KonTpoasHnas padora Ne 3 o teme:
«Tepmonnnamuka»

OnuceiBaTh crocoObl U3MEHEHHUSI COCTOSTHUSI TEPMOAMHAMUYECKON CHUCTEMbI yTEM COBEPILIECHUS MEXaHH-
YeCcKOi paboThI U IIpU TEIUIONEpeaye.

CocTaBnsTh ypaBHEHHE TEIUIOBOTO OajlaHCa B KOHKPETHOM cUTyaluu. BBIYHCIATH, UCHOIB3YsI COCTaBJICH-
HOE YpaBHEHHE, HEU3BECTHBIC BEIIMUUHBI.

Pacnio3naBath (a3zoBbie Mepexoabl MEPBOTO pPojAa U COCTaBIATh ypaBHEHUS AJs (a30BbIX MepexonoB. Bri-
YUCJSTh, UCIIOJIb3Ys COCTAB JICHHbIE YPaBHEHU S, HEU3BECTHHIC BEJIMUUHBI.

Onpenenars 3Ha4€HUSI BHYTPEHHEN YHEPTUU

UJCaLHOTO Ta3a, U3MEHEHHE BHYTPEHHEH SHEpPruu WAeaabHOro ra3a, paboThl MAeaTbHOrO ras3a, paboTsl
HaJ UACATbHBIM Ia30M, KOJIMYECTBA TEIJIOTHI B KOHKPETHBIX CUTYALIHSIX.

OnpenensaTh 3HaUeHUE PabOTHI UACATHLHOTO Ta3a Mo rpaguKy 3aBUCHMOCTH JIaBJICHHS OT 00bEMa MpHU U30-
OGapHOM TIpoIiecce.

OnuceIBaTh TEOMETPUIESCKUN CMBICT paOOTHI M PACCUUTHIBATH €€ 3HaYCHHE M0 TpaduKy 3aBUCIMOCTH JIaB-
JICHUS UJIeaIbHOTO ra3a oT o0bEMa.

DopMynMpOBATH NIEPBLIN 3aKOH TEPMOJUHAMUKHU.

CocTaBiATh ypaBHEHHE, ONMCBHIBAIOIIEE IMEPBBIA 3aKOH TEPMOJMHAMHUKH, B KOHKPETHBIX CUTYALMIX IS
M30IPOIIECCOB B HICAJILHOM Tase.

BbIuncnsTh, HCHOJIB3ys COCTABIEHHOE YPABHEHHE, HEU3BECTHBIC BEJTUYHMHBI.

Paznmuuath oOpaTumbie U HEOOpaTUMBIE TIpoliecchl. [loaTBepKaaTh MpUMEpaMu HEOOPATUMOCTH TEILIIOBBIX
IIPOLIECCOB.

®opMyIUpOBaTh BTOPOM 3aKOH TEPMOJMHAMHUKH, HA3bIBATh I'PAHUIBl €T0 MPUMEHUMOCTH, OOBSACHATH €ro
CTaTUCTUYECKHUM XapaKTep.

[IpuBOANTH PUMEPHI TEIUIOBBIX ABUTATENIEH, BBIIEIATh B IPUMEPaX OCHOBHBIC YACTH JIBUTaTesIeH, ONUCHI-
BaTh MPUHLINI IEHCTBHUS.

Boruucnars 3nauenust KIIJ[ termioBoro aBuratens B KOHKpPETHbIX cutyauusix. Onpenensats 3HaueHuss K11
TEIUIOBOTO JBUTATENs, paboTaromiero mo nukiry KapHo, B KOHKPETHBIX CUTYaIUsX.

['oTOBUTH Mpe3eHTAMU U COOOIIEHUS 0 U3YYEHHBIM TeMaM (BO3MOKHbIE TEMbI NMPEACTABICHBI B yUeOHHU-
Ke).

Co3naBaTh KOMIIBIOTEPHBIE TEIJIOBBIX MAIIIMH.

Haxoauts B nutepaType nHpopmanuio o npodiemax

OXpaHE OKPYKAIOLIEH CPEIbI.

Y4acTBOBaTh B JUCKYCCHHM O MPOOJIeMax SHEPreTHKU U OXpaHe OKPYKAIOUIEH Cpelbl, BECTH IUAIIOT, OT-
KPBITO BBIPAXXaTh M OTCTAWBATh CBOKO TOUKY 3PEHHUSI, BHICIYIINBATh MHEHUE ONIOHEHTA.




DJIeKTPOAUHA-
MHKH.- 50 1

Inekmpocmamuka

[Ipeamert u 3aga4u >JIEKTPOIUHAMU-
K. DJIEKTPUYECKOE B3aNMOJICHCTBHUE.
3aK0H COXpaHEHUs ANEKTPUIECKOTO
3apsiaa. 3akoH Kynona. Hanpsoken-
HOCTh ¥ MOTEHIIMAJI AJIEKTPOCTaTHYe-
ckoro nois. [Ilpuanun cynepnoznnnn
NIEKTPUYECKUX MoJei. Pa3HoCTh 110-
TeHIHAIOB. [IpOBOHUKY U 1HAIEK-
TPUKH B DJIEKTPOCTATUUECKOM TIOJIE.
DnekTpuyeckas eMKocTh. KonaeHca-
TOP. DHEPTUs FIAECKTPUUECKOTO MOJIS.
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JlaBaTh ompenenieHUE MOHATHI: AIEKTPUUECKUN 3apsif], JIEMEHTAPHBIN JJICKTPUUECKUN 3apsii, TOYCYHBII
AIIEKTPUUYECKUI 3apsisl, CBOOOIHBIN IEKTPUUECKUN 3aps], HIEKTPUUYECKOE I10JIe, HANPSKEHHOCTD JIEKTPH-
YECKOI'0 MOJIs, JUHUU HAMPSIKEHHOCTHU IEKTPUUYECKOTO TOJISI, OTHOPOJHOE JIEKTPUUECKOE MOJIe, TOTEHIIU-
aJl 3JIEKTPUYECKOI0 IOJIsI, Pa3HOCTh NMOTEHLUAJIOB, SHEPrUsl 3JIEKTPUUECKOTO I0JIs, SKBUIOTEHIMAIbHAsS
MIOBEPXHOCTh, NEKTPOCTATUYECKAS] UHAYKIUS, NOJIIpU3aALUsA JUAIEKTPUKOB, AUJIEKTpUUECKas: IPOHUIIAC-
MOCTh BEUIECTBA, EKTPOEMKOCTh, KOHACHCATOp. Pacrno3HaBaTh, BOCIPOM3BOIUTh U HAOMIOAATH pa3iiny-
HBIE CIIOCOOBI A1eKTpu3auu Tei. OObIACHATD SABJICHUE AJIEKTPU3ALMY Ha OCHOBE 3HAHMUI O CTPOSHUH Bellle-
cTBa.OnKCHIBaTh U BOCIIPOU3BOAUTH B3aUMOJIEHCTBHE 3apsyKEHHBIX TEJl.

OnuceiBaTh NPUHIUI JEHCTBUA 3JeKTpoMeTpa. POpMyIHpOBaTh 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsi
J1a, YCJIOBHUS €ro NPUMEHUMOCTH. COCTaBIIATh YPABHEHHE, BHIPAXKAIOIIECE 3aKOH COXPAHEHUS AIIEKTPUIECKO-
ro 3aps/ia, B KOHKPETHBIX CUTYalUsAX. BBIUKUCIATH, UCIOJIb3YsS COCTABICHHOE YpaBHEHHUE, HEU3BECTHHIE Be-
nuuuHbl. @opmynupoBath 3akoH KynoHa, ycinoBus ero npuMeHMMOCTH. COCTaBiIsATh YpaBHEHUE, BbIpaxa-
foiiee 3akoH KynoHa, B KOHKPETHBIX CUTYallUAX. BBIUKUCIATH, UCMOJIb3YsI COCTABIEHHOE YpaBHEHUE, HEU3-
BECTHBIC BEIMYUHBI. BBIUMCIATH 3HAYEHUE HANPSKEHHOCTH TOJISI  TOYEYHOTO AJIEKTPUUYECKOTO 3apsija,
ONpEeNIENATh HAIpaBJICHUE BEKTOPa HANPSHKEHHOCTH B KOHKPETHOW cuTyanuu. GopMyiaupoBaTh MPUHLHUIL
CYNEPHO3UIMHU AJIEKTPUUECKUX TOJIEH.

Ornpenenarb HaNpaBl€HUE U 3HAYEHUE PE3YJIbTUPYIOMIEH HANPSKEHHOCTH 3JIEKTPUUECKOTO TMOJSI CUCTEMBbI
TOUYCUHBIX 3apsAnoB. IlepeuncraTe CBONCTBA JMHUN HANPSHKEHHOCTH AJIEKTpHUEcKoro mois. M3o0paxarsb
AJIEKTPUYECKOE T0JI€ C TIOMOIIIBIO JIMHUKA HANPsKEHHOCTH. Pacmo3HaBaTh U M300pakaTh JIMHUK HAIPSKEH-
HOCTHU TIOJISl TOYEYHOTO 3apsija, CUCTEMbl TOYCUHBIX 3aps/I0B, 3apsHKEHHON TUIOCKOCTH, ABYX (HECKOIBKHUX)
OCHOBA TMOBEACHUA B JIEKTPOCTATUUECKUX TMaPaLICIbHBIX IIOCKOCTEH, [IUIMHIAPA; OJHOPOJHOIO U AJIEK-
TpUYeCcKux mnosieil. Onpenensars No JUHUAM 3JEKTPUUYECKOTO TMOJsl 3HAKU ONpeaeieHus 3apsiaoB. Onuck-
BaTh MOBEJICHUE MPOBOJHUKOB U JUAJIEKTPUKOB B AJIEKTPOCTATUYECKOM I10JI€ Ha OCHOBE 3HAHUU O CTpoOe-
HUU BellecTBa. Pacro3HaBaTh U BOCTIPOM3BOJIUTD SIBJICHUS 3JEKTPOCTATHUECKON MHAYKIIUU U MOJSpU3aLUU
JIUAIIEKTPUKOB. TeopeTuuecky npeIcKa3biBaTh HAIMYKME 3HAHUN O CTPOECHUU BEUIECTBA, TPOBOJIHUKOB U JIU-
AJIEKTPUKOB B dJIEKTpruecKoM mosie. OO0CHOBBIBATh M Pa3BUBATh CBOIO TOUKY 3peHHs. COCTaBIsATh paBEH-
CTBa, CBA3BIBAIOIINE HAPOTSHKEHHOCTD JIEKTPUUYECKOTO TIOJISI B IUAJICKTPUKE C HAMPSHKEHHOCTHIO BHEIIIHE-
ro 3JIEKTPUYECKOro MOJs. BBIYHCIATH, MCHOJB3Yys COCTAaBIEHHOE ypaBHEHUE, HEU3BECTHBIC BEJIMYMHBI.
OnuceiBaTh NPUHIMI JEUCTBUS DJIEKTPOCTATUYECKOM 3amuThl. OnpenensTh NOTEHIUAN 3JIEKTPOCTaTHye-
CKOI'0 MOJIsl B JaHHOM TOYKE MOJIL OJJHOTO U HE CKOJBKUX TOUYEUHBIX 3JIEKTPUUECKHUX 3apsA0B, NOTCHIIHAIIb-
HYIO HEPTHUIO JJICKTPUYECKOTO 3apsi/ia M CUCTEMBI DJIEKTPUUECKHUX 3apsI0B, Pa3HOCTh MOTEHIIMAJIOB, pado-
TY 3JEKTPOCTATUYECKOTO TOJIs, HAMPSX)KEHUE B KOHKPETHBIX cuTyalusx. CoCTaBiATh ypaBHEHUs, CBSA3bIBA-
IOIIME HANPSKEHHOCTD SJIEKTPUYECKOTO MOJIA ¢ PA3HOCTHIO MOTEHIMANIOB. BBIUUCIISATE, UCIIOIB3Ys COCTaB-
JIEHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUMHBI.

N300pakaTh IKBUIMOTCHIIMAIBHBIE TTOBEPXHOCTH SJIEKTPUUYECKOTO MMOJsi. Pacmo3HaBaTh U BOCIIPOU3BOIUTH
SKBUIIOTCHIIMAIbHBIE MOBEPXHOCTU MOJSI TOYEHYHOrO 3aps/ia, CHCTEMbl TOUEYHBIX 3apsJIOB, 3apsLKEHHOU




IUIOCKOCTH JIBYX (HECKOJIbKHX) MapalIeJbHbIX IUIOCKOCTEH, mapa, cepspl, MUINHIPA; OJHOPOJHOIO U He-
OJTHOPOJTHOTO 3NIEKTPUYECKUX mosieil. OOBSICHATH YCTPOWCTBO, MPUHIUI ICHCTBUS,

IIPAKTUYECKOE 3HAYECHUE KOHJCHCATOPOB. BBIYMCIIATE 3HAYEHU 3JIEKTPOEMKOCTH IIIOCKOTO KOHJEHCATOPA,
3apsijia KOHJEHCAaTopa, HaNpsDKeHUs Ha OOKJIagKkax KOHAEHCATopa, MapaMeTpoB IIOCKOTO KOHAEHCATopa,
SHEPTUU JIEKTPUUECKOIO MOJIA 3apSHKCHHOIO KOHACHCATOPa B KOHKPETHBIX CUTYALHSX.

PaccunThiBaTh 001IYI0 €MKOCTH CHCTEMBI KOHIeHCAaTOpoB. HaxoauTts B VIHTEpHETE U JOMOJHUTEIBHOMN JIH-
TepaType MH(OPMAIMIO 00 OTKPHITUU JIEKTPOHA, UCTOPUU U3YyUEHHsI SJIEKTPUUECKUX sBICHUH. ['OTOBUTH
NPE3CHTAIMU U COOOIIEHUS 110 H3YYCHHBIM TeMaM (BO3MOXKHbIE TEMBI IPE/ICTABICHBI B yUeOHHUKE.

3akonvt nocmoanHozo moka
IToCTOSHHBIN JIEKTPUUECKUH TOK.
Cuna toka. ConpoTuBieHne. 3aKOH
Owma nia yyactka uenu. [locnenosa-
TENbHOE U MapaJIENbHOE COCIUHEHUS
pOBOAHMUKOB. PaboTa n MoLTHOCTH
TOKA. OJIEKTPOJBMKYILAs CHIIA
(BOAC). 3akon Oma 15 TTOJTHOU AJIEK-
TPUYECKOM LIETIH.

JlabopaTopnasi paGora Ne9
«HccnenoBanue 3aBUCUMOCTH
HAIMpsKCHUSA Ha IMOJKOCAX MCTOYHHKA
TOKa OT CUJIBI TOKA B LIETIN»

JladopaTopnas padora NelO
«HanpspkeHne mpu mocie0BaTenb-

HOM BKJIFOYEHUH JIAMIIOYKH U PE3U-
CTOpa HE PaBHO CyMME€ HaIIpsHKEHUH
Ha JIaMIIOYKE U PE3UCTOPE- IPOBEPKA
TUIIOTE3

Jladoparopnasi padora Nell «I13-
Mepenue J/]C ucrouyHuka Toka u -
BHYTPEHHETO COIPOTUBIIECHUS UCTOYU-
HUKAa TOKa» -TIPSMbBIE U KOCBEHHBIE
U3MEpEHUS U3MEPEHUE
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JlaBaTh omnpeneneHue NOHATHI: JEKTPUUECKUN TOK, CHJIa TOKA, BOJIbT-aMIIEpHasl XapaKTePUCTHUKA, JJIEK-
TPUYECKOE CONPOTUBIIEHUE, CTOPOHHHUE CHUJIBI, JIEKTPOABUKYIIAS CUJIA.

[lepeuncnsTh ycnoBus CyleCTBOBAaHUS 3JIEKTPUUECKOI0 ToKa. Pacrio3HaBaTh U BOCIPOU3BOAUTD SBJIEHUE
ANEKTPUYECKOTO TOKA, AEUCTBUS AJEKTPUUECKOTO TOKA B MPOBOAHUKE. OOBICHATH MEXAHU3M SIBIICHUI HA
OCHOBaHUU 3HAHUH O CTPOEHUH BelecTBa. Co3aaBaTh KOMIIBIOTEPHBIE MOJIEH 3JIEKTPUUECKOI0 TOKA.
[Tonb30BaThCa aMIEepPMETPOM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATh OCOOEHHOCTH N3MEPEHUSI KOHKPETHBIM
nprOOpPOM M MpaBHiIa MOAKIIOYCHHUS B JIEKTPUUECKYIO 11erb. MccnenoBars SKCepuMEHTaIbHO 3aBUCH-
MOCTb CHJIbI TOKA B POBOJHUKE OT HAIPSHKEHUS U OT COMPOTHUBIICHUS TPOBOAHUKA. CTPOUTH rpadux
BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH.

®opmynupoBath 3ak0H OMa JUIsl ydacTKa LIENH, YCIOBHS €ro TpUMEHUMOCTH. COCTaBIATh ypaBHEHUE,
onuchIBarollee 3akoH OMa JuIsl y4acTKa LElu, B KOHKPETHBIX CUTYaLUsX.

BbIuucnsaTe, UCHOJIB3ysl COCTABJICHHOE YPAaBHEHHE, HEN3BECTHBIE 3HAUCHUS BEJTUYHH.

PaccunThiBaTh 00111€€ CONMPOTUBICHUE YYaCcTKA LEMH MPU MOCIEI0BATEIHHOM U apaljIeIbHOM COCIMHEHU-
AX MPOBOJIHUKOB, P CMELIAHHOM COEIMHEHHUH ITPOBOJHUKOB. BBIIOIHATE pacy€Thl CUII TOKOB U HaIpsi-
KEHUU B Pa3IMYHBIX (B TOM YHCIIE B CIOKHBIX) AJIEKTPUUECKUX LeTsix. DopMynupoBaTh M UCHOIB30BATh
3akoH Jlxxoynsa-Jlenna. Onpenensats pabOTy U MOIIHOCTh 3JIEKTPUYECKOTO TOKA, KOJTUYECTBO TETLIOTHI, BbI-
JENAIOIIENCs B IPOBOJAHUKE C TOKOM, ITPH 331aHHBIX [TapaMeTpax.

®opmynHupoBaTh 3aKk0H OMa 1J1s1 MOJIHOW 1IETH, YCJIOBHS €ro MpUMEHUMOCTH. COCTaBIISITh YpAaBHEHHE, BbI-
paxaroiee 3akoH OMa /1711 IOJIHOM LIeTH, B KOHKPETHBIX CUTyalusax. PaccunTeiBaTh, HCIIOIB3Ys COCTaB-
JIEHHOE YpaBHEHHE, HEU3BECTHBIE BEJIMUMHBL. 1I3MepsATh 3HaUeHUE SIIEKTPOABUKYILEH CUJIbL, HAIIPSKEHUE U
CHITy TOKa Ha Y4acTKe IeTH ¢ TIOMOIIbIO BOJIBTMETPA, aMIIepMeTpa U HU(POBBIX AATYMKOB HAMPSIKECHUS U
cuibl Toka. CoOmroaTh MpaBuiIa TEXHUKH 0€30MMaCHOCTH TIPU pabOTe C HCTOYHUKAMH TOKA.

Paborats B mape, rpymie mpu BbIIOJIHEHUH MTPaKTUYECKUX 3aaannil. Haxoaute B utepatype u MHTEpHETE
MH(OPMALIHIO O CBSI3U AJIEKTPOMATHUTHOTO B3aUMOJIEHCTBHUS C XUMUYECKHUMH peaklusIMU U Ouoioruye-
CKMMH TIPOLIECCaMH, 00 NCIOIB30BAHUY IIEKTPUUECKUX SIBIICHUH KUBBIMU OPraHU3MaMH U T. JI.

["'oTOBUTH Mpe3eHTAIN U COOOIICHUS 10 U3yYECHHBIM TeMaM (BO3MOKHbBIE TEMbI IIPEICTABICHbI B Y4eOHU-
Ke). BBIMONMHATE JONOTHUTENBHBIE UCCIIEA0BATENBCKUE PAOOTHI 10 H3YYEHHBIM TeMaM (BO3MOYKHbIE TEMbI
npeJicTaBlIeHbl B yueOHUKe U B pazzene «Coaepkanue Kypca GU3NKNy) JaHHON IPOrpaMMBl.




dnekmpuueckuil mox 6 pa3nuuHbLX
cpeoax

DNEKTPUUYECKHI TOK B METaJLIaX,
3JIEKTPOJIUTAX, TOIYIPOBOIHUKAX,
ra3zax u Bakyyme. [lnazma. Snexmpo-
su3. [1onynpoBOIHUKOBBIE TPUOOPBHI.
Csepxnposooumocnep.

KontpoabHnas padora Ne 4 o Teme:

« 3aKOHBI TOCTOSTHHOT'O TOKa»
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JlaBaTh omnpeneneHue MOHATHI: HOCUTENN JIEKTPUIECKOTr0 3apsa, PO BOAUM OCTh, CBEPXIIPOBOIUMOCTb,
CO6CTB€HHa}I MMpOBOAUMOCTDL, IPpUMECHAA MPOBOJAUMOCTD, 3JICKTPOHHAA IPOBOAUMOCTD, AbIPOYHA ITPOBO-
JTUMOCTb, TIEPEXO0/I, BAKYYM, TEPMODJIEKTPOHHAS YMUCCHSL, SJIEKTPOJIN3, Ta30BbIN pa3psiji, peKoMOnHaIus,
HOHU3aluA, CaMOCTOSITCIILHBIN paspda, HECaMOCTOSATEIbLHBIN paspsa, rmiasma.

Pacnio3naBaTh 1 ONUCHIBATD SBJICHUS IPOXOXKACHUS ANEKTPUUECKOTO TOKA Yepe3 MPOBOAHUKH, MOTYIIPO-
BOJHMKHU, BAKYYM, DJIIEKTPOJIUTEI, T'a3bl.

KauecTBeHHO XapakTepu30BaTh JEKTPUUECKUI TOK B Cpefie: Ha3bIBaTh HOCUTEIH 3apsiI0B, MEXaHU3M HUX
06pa3013aH1/1;1, XapaKkTCp ABUIKCHUA 3aps10B B SJICKTPUUCCKOM IIOJIC U B €TO OTCYTCTBUC, 3aBUCUMOCTL CHJIBL
TOKa OT HAIPSDKEHUS, 3aBUCUMOCTD CHJIbI TOKA OT BHEIIHUX YCIOBUH.

Teopernuecku MpeacKka3biBaTh HA OCHOBAHUM 3HAHUN O CTPOEHUH BEILECTBA XapaKTep HOCUTENEH 3apsI0B
B PA3JIMYHBIX CpelaxX, 3aBUCUMOCTh COITPOTUBIICHHSI IPOBOJHUKOB, MTOIYITPOBOAHUKOB U IEKTPOIUTOB OT
temrneparypsbl. [IpuBoanTs mpumeps! HrU3NYECKUX

9KCIIEPUMEHTOB, SBJISIOUINXCS KPUTEPUSIMUA HCTUHHOCTH TEOPETHUECKUX MpeACKa3aHUH.

O6OCHOBBIB3.TB " OTCTauBaTb CBOU MPCAIIOJIOKCHUS.

[lepeuncnaTb OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOHHONU MPOBOAMMOCTH METAJIIOB.

Bprunciisite 3Ha4eHUs CPETHEN CKOPOCTH YIOPSAOUYEHHOTO ABUKEHUS AJIEKTPOHOB B METAJUIE IO IEH-
CTBHUEM DJIEKTPUUECKOTO MOJIs B KOHKPETHON cuTyanuu. Onpeaensts CONpOTUBIEHUE METAJUIMYECKOTO
MIPOBOJIHUKA MPU JIAHHOM TeMIeparype.

9KCHepI/IM€HTaﬂbHO HCCIICA0BATh 3aBUCUMOCTL COITPOTUBJICHHUA MCTAJINIMYCCKUX ITPOBOJHUKOB OT TECMIIC-
paTypBhl.

[IpuBOIUTE IPUMEPBI CBEPXIIPOBOJHUKOB, IPUMEHEHHUSI CBEPXIIPOBOAUMOCTH. Y TOUHATH IPAHULIBI IPUME-
HUMOCTHU 3aKkoHa OMa B CBSI3U C CYLIECTBOBAHUEM SIBJICHUS CBEPXITPOBOAMMOCTH.

IIepeynciaTs OCHOBHBIE ITOJIOKEHUS TEOPUH DIIEKTPOHHO-ABIPOYHON TPOBOJAUMOCTH MOIYIIPOBOIHUKOB.
[TpuBOIUTH MpUMEPHI YUCTHIX MOJYIIPOBOIHUKOB, TOIYIPOBOIHUKOB C TOHOPHBIMU U aKIENTOPHBIMU
HPUMECIMU.

DKCHepUMEHTAIBHO UCCIEA0BaTh 3aBUCUMOCTh COITPOTUBIIECHHS MOJIYIPOBOAHUKOB OT TEMIIEpaTyphl U
OCBEILIEHHOCTH.

[lepeuncnars yciioBus CylIIeCTBOBaHUS 3JIEKTPHUUECKOT0 TOKa B BakyyMme. [[puMeHsTh 3HaHUS O CTPOEHUU
BCIICCTBA JJIA ONTMCAaHUA ABJICHHUA TCPMOIJICKTPOH HOM 3Muccud. ONUCHIBATH MPUHIAIT ,Z[GI>'ICTBI/I$I BaKyyM-
HOTO JTN0/1a, 3JIEKTPOHHO-ITy4€BOI TPYOKH.

[Ipu BoAUTH MpUMEPHI UCTIONB30BAHUS BAKYYMHBIX TPUOOPOB.

OOBSCHATH TEOPHIO TPOBOMMOCTH P-n Tiepexoza. [lepednciisiTh OCHOBHBIE CBOMCTBA P -TI - TIEPEX0/ia.
[TpuMeHsATH TEOPHUIO MPOBOAMMOCTH K ONMCAHHIO PpabOThI TUOJA U TPAH3UCTOPA.

[TpuBOaUTE MpUMEPHI UCTIOIB30BAHUS IOy TPOBOAHUKOBBIX MPUOOPOB.

OOBsACHATH MEXaHNU3M 00pa30BaHMs CBOOOIHBIX 3apsAI0B B PACTBOPAX U pacIyiaBaxX 3JIEKTPOIHUTOB.
OnuceIBaTh 3aBUCUMOCTD COMPOTUBIICHUS 3JIEKTPOJIUTOB OT TEMIIEPATYPHI.

Teopernyueckr Ha OCHOBAHUHU 3HAHUHM O CTPOCHHMH BEIIECTBA MPE/ICKa3bIBATh X0/ MPOIlecca IEKTPOIH3a.




[TpuBOANTE MpUMEPHI U BOCIPOU3BOAUTH (PU3MUECKUE SIKCIIEPUMEHTHI, TOATBEPKAAIOIIE BbIIETICHUE HA
AJIEKTPO/Iax BEIIECTBA IIPU MPOXOKIACHUH FIEKTPUUECKOTO TOKA YEPE3 AIEKTPOIIUT.

Y TOUYHATH IpaHULBI IPUMEHUMOCTH 3aK0Ha OMa Ul OIIMCAHMSI IPOXOKACHUS DIIEKTPUIECKOTO TOKA Yepes3
DIIEKTPOJIUTHI.

[TpyuMeHATh 3HaHMS O CTPOCHHUH BELIECTBA JUIsl ONIMCAHUS SIBICHUS DJICKTPOJIA3a.

CocTaBisTh ypaBHEHHE, ONUCHIBAIOLIEE 3aKOH deKTponu3a dapanes, 111 KOHKPETHBIX CUTyaluil. Boranc-
JISITh, UCTIONB3Ysl COCTABIEHHOE YPaBHEHUE, HCU3BECTHBIC 3HAUCHUS BEJIIMYUH.

[IpuBoANTE IPUMEPHI UCIIOJIB30BAHUS AIEKTPOIINUTA.

OO0BsICHATh MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsIOB B ra3ax.

[IpumeHATh 3HaHUS O CTPOEHHUM BEILIECTBA JJIsl ONIUCAHUS SIBJIEHUI CaMOCTOATEIBHOTO U HECAMOCTOSITENb-
HOTO pa3psioB.

PacniozHaBath, IpUBOAUTH IPUMEPSI, IEPEUNUCIIATH YCIOBHS BOSHUKHOBEHHS CAMOCTOSTENIBHOIO U HECAMO-
CTOATEIBLHOTO ra30BBIX Pa3psAL0B, PA3JIMYHBIX TUIIOB ra30BBIX PA3PsIO0B.

[IpuBoaNTE IpU MEpBI UCTIOJIB30BAaHUS Ta30BbIX  3apsJI0B.

[lepeuncnsaTb OCHOBHBIE CBOMCTBA U OOJIACTH MPUMEHEHHMSI M1a3MBbl.

Paborats B mape, rpyrie npu BhIOJIHEHHH UCCIIEA0BATEIBCKUX PadoT, IPH OCYIIECTBICHUU TEOpeTHYe-
CKHUX IPEACKa3aHMil.

Haxonuts B nutepatype u MHTepHeTe nHopMaruio o 3ajanHoi reme. [lepepabaTsiBaTh, aHAIU3UPOBATH
U TIPE/ICTABIATH UHPOPMAIIUIO B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMHU.

["'oTOBUTH Npe3eHTaUU U COOOLIEHHS [0 U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI ITPE/ICTABICHBI B y4eOHH-
K€.

IIOBTOPE- Hrorosasi koHTpo.bHasi padora Ne | 10
HUE 5 3a kypc ¢usuku 10 knacca
Jlabopamopnueuir | 1.0nbITHAs MpoBepka 3akoHa boinst- | g
HPAKMUKym Mapuorra.

2.0npenenenre yncia MOJeKyJ
TBEPAOTO TEIIA.

3.0npenaeneHue yaeIabHOTO COMpo-
TUBJICHUSI IPOBOHHKA.

4 VccneqoBaHue COOTHOIIECHHUS IIe-
peMelIeHui pu paBHOYCKOPEHHOM
JIBUYKECHUH.




TEMATHUYECKOE INIAHUPOBAHHUE C OIPEJEJEHUEM OCHOBHBIX BUJIOB YUYEBHOUN
AEATEJIBHOCTH OBYYAIOIIUXCS ITPU U3YUYEHUU KYPCA ®U3UKHU

11 KJIACC
Conepxxanue Koi-80 OCHOBHBIE BULI A€ATEILHOCTH 06yqa10m1/1xc;1
JaCcOB
Pa3znessl mporpaMmmel Tembl, BXoAsilIME B JaHHBIN pa3-
bi (V) §
DJIeKTPOAMHAMMKA Maznummnoe none 12 JlaBaTh onpeaeneHue MOHATHI: MATHUTHOE M0JI€, MHAYKI[MS MArHUTHOTO MOJIsl, BUXPEBOE MOJIE,

( mpoaoskenue)- 95 4

MarnutHoe nosue. Bekrop Maraur-
HoW uHAyKIMU. [Ipuniun cynepmo-
3UIIMU MarHUTHBIX MOJIel. MarauT-
HOE T0JIe TPOBOJAHUKA C TOKOM. Jlei-
CTBHE MarHUTHOTO TOJIsI HA POBOJ-
HUK C TOKOM U JBHKYILYIOCS 3apsi-
XKeHHYro yactuny. Cuna AMiepa u
cuna Jlopena.

cuna Amriepa, cuna Jlopenua, ¢peppo MarHeTuk, JoMeH, Temreparypa Kiopu, marauTHas npo-
HUIIAEMOCTh BELIECTBA.

JlaBaTh onpeneneHue eqUHULBI MHAYKIIMA MarHUTHOTO 110J1s. [lepeuncisaTe OCHOBHBIE CBOM-
CTBa MarHuTHOro nosst. I300paxkaTh MarHUTHbIE JIMHUU MTOCTOSSHHOTO MAarHUTa, MPsiMOTo MPo-
BOJIHMKA C TOKOM, KaTYIIKH ¢ TOKoM. HabmoaTh B3anMo ieiicTBUe KaTyIIKU ¢ TOKOM M MarHu-
Ta, MATHUTHOM CTPENKU U MPOBOIHUKA C TOKOM, I€WCTBHE MarHUTHOT'O TIOJISl Ha IBUKYIIYIOCS
3apshkeHHYro yactuny. @opmynupoBaTh 3aK0oH AmIiepa, Ha3bIBaTh

TpaHULbI €r0 MpUMEHUMOCTH. OnpeAensaTh HanpaBieHNe JTUHUN UHIYKIIUH MarHUTHOTO TOJIS C
MOMOIIBIO TIpaBUiIa OypaBuMKa, HallpaBJIeHUE BEKTOPOB CHIIbI AMIiepa U cuJibl JlopeH1a ¢ mo-
MOIILIBIO MTpaBuIIa JeBoil pyku. [IpumeHsTh 3akoH AMriepa u popMyiTy IJis BBIYUCICHUS CHIIBI
Jlopenua npu pemeHun 3a1a4. OOBACHIAT MPUHIUI pabOTHI HUKIOTPOHA U Macc CIEKTPOrpa-
¢a. IlepeuncnsaTh TUIBI BEIIECTB [0 MATHUTHBIM CBOICTBaM, Ha3bIBaTh CBOMCTBA qua-, mapa- u
deppomarneTnkoB. M3MepsaTs cuily B3auMOJCHCTBHS KaTyIIKH C TOKOM M MarHUTa.
HccnenoBath MarHUTHBIE CBOMCTBA TEJ, U3TOTOBJICHHBIX U3 Pa3HBIX MAaTEPHUAJIOB.

Paborarh B mape mpu BBITOJIHEHUHW MPAKTHUECKUX 3aJaHUI, B TIape U TPYIINE IPH PEIICHUH 3a-
nad. OObSACHATD MPUHIIMIT JEHCTBUS 3JIEKTPOU3ZMEPUTENBHBIX TPHUOOPOB, TPOMKOTOBOPUTENS U
anekTpoasuraresnss. Haxonute B mutepatype u MaTEpHETE MHDOpMAIIHIO 0 BKJIaae AMIepa,
JlopeHua B U3y4eHHEe MarHUTHOTO T0JIsA, pyccKoro ¢gusuka CToaeToBa B UCCIE0BaHNE MAarHUT-
HBIX CBOMCTB (peppOMarHeTUKOB, O MPUMEHEHUH 3aKOHA AMIIepa, MPAKTUYECKOM HCIIOJIb30Ba-
HUH JCHCTBUS MArHUTHOTO T10JIs1 Ha JBMOKYILUICS 3apsi, 00 yCKOPUTEIAX 3JI€MEHTapHBIX Yya-
CTHII, O BKJIa/I€ POCCUNCKUX YUEHBIX B CO3[JaHHE YCKOPUTEJIEH 3JIeMEHTapHBIX YaCTHI], B TOM
yrcie B O0beAMHEHHOM MHCTUTYTE siiepHbIX uccnenoBanuii (OMSAN) B r. [lyOHe u Ha aHapOH-
HoM kosutaiinepe B [IEPHe; 06 ucnonb3oBanuu ¢heppoMarHeTHKOB, 0 MAarHUTHOM I10JI€ 3€MJTH.
['0TOBUTH Mpe3eHTalru 1 COOOIIEHHSI 110 U3 YYCHHBIM TeMaM (BO3MOKHBIE TEMBbI ITPEJICTAB Jie-




HBI B yUeOHUKE. )

InekmpomazHumHuas uHOYKUUs 18 JlaBaTh ompenercHre MOHATHIA: SIBJICHHUE DJIEKTPOMArHUTHOW MHAYKIIMHA, MATHUTHBIA MOTOK,
OJIC uHAYKIIMU, UHIYKTUBHOCTh, CaMOMHAYKIMS, DJC caMOMHIYKIIUH.

[ToTok BeKTOpa MArHUTHOM WHIYK- PacniozHaBath, BOCIPOU3BOIUTh, HAOTIOATH SIBJICHUE JIEKTPOMATHUTHONW MHAYKIIUU, TTOKA3bI-

nuu. SIBIeHUE 3JIEKTPOMArHUTHOU BaTh MPUYUHHO-CIICJICTBEHHBIE CBS3HU NIPH HaO0/IeHnH siBiieHus. HabmonaTh v aHaIu3upoBaTh

WHIYKIAHA. 3aKOH 3JIEKTPOMArHUTHOM AKCIIEPUMEHTEHI, IEMOHCTPUPYIOIIHE paBmio JIeHa.

uHaykiuu. 9J1C UHAYKIIUY B IBU- dopmynupoBaTh npaBuiio JIeHa, 3aK0OH 3JIEKTPOMarHUTHON WHIYKIIMU, HAa3bIBaTh TPAHULIBI €TI0

KyIuxcs npoBogHuKax. [Ipasuino NPUMEHUMOCTH. VccaenoBaTh SIBJICHHE AIEKTPOMArHUTHOW WHTYKITHH.

Jlenna. SIBieHne caMOMHIYKITUH. [lepeuncnaTh yciaoBusl, IPH KOTOPHIX BOSHUKAET MHAYKIITHOHHBIA TOK B 3AMKHYTOM KOHTYpE,

NHIyKTUBHOCTD. DHEPTUS 3IEKTPO- karymke. OnpenensTh poJib KEIEe3HOTO CEepJIeTHHKA B KaTymike. M300paxars rpaduyecku

MarduTHOTO MoJisd. MarHuTHEIE CBOIi- BHEIITHEE W MHIYKIIMOHHOE MarHUTHBIC TTOJIs. OnpeessiTh HalpaBiIeHNUEe HHIYKIIHOHHOTO TOKa

CTBa BEIIICCTBA. B KOHKpeTHOU cuTyaruu. OOBACHATH BOBHUKHOBEHHE BUXPEBOTO JIEKTPUIECKOTO OIS U DJIEK-
TPOMarHuTHOro nosisi. OnuchIBaTh Mporecc BO3HUKHOBEHHS DJIC MHIYKIIMY B IBUKYILIUXCSI

JlabopaTopnasi paGora Nel npoBogHuKax. [IpencraBnsaTh TporeHeparopa Mukpodona. PaboraTs B mape u rpymre npu Bbl-

«Habmronenne siBiIeHMS dJIEKTpoMar- MOJTHCHUH MPAKTUYCCKUX 3aJJaHUH, TUTAHUPOBATh dKCTIEpUMEHT. [lepedncisiTe mpuMepsl uc-

HUTHOW WHIYKIINH - HAOIIOCHIE MOJIb30BaHUS SIBIICHUS JIEKTPOMAarHUTHON MHAYKIIUU. Pacrio3HaBaTh, BOCIIPOU3BOIUTH, HAOIIO-

SIBJICHUI JIaTh SIBIICHUE CAMOWHYKIIUU, TTIOKA3bIBAaTh MIPU YNHHO-CIICJICTBEHHBIC CBSA3W TIPH HAOJI0ICHUN
siBiieHUsL. @OPMYTUPOBATH 3aKOH CAMOMH TYKITNH, Ha3bIBATh TPAHUIIBI €70 TPUMEHUMOCTH.
[IpoBOIUTH aHATIOTHIO MEXTY CAMOMHAYKITMEH U MHEPTHOCTHIO.
OnpenensiTh 3aBUCUMOCTh WHIAYKTUBHOCTHU KaTYIIKU OT €€ JITMHBI U TUTOIIA ! BUTKOB.
Onpenenars B KOHKPETHOM CUTYallMM 3HAY€HUS: MarHUTHOTO notoka, IJ1C naaykuun,3/1C
WHAYKIUH B IBUKYIIUXCSA TPoBoAHMUKAX, DJC caMOMHIYKITUU, HHIYKTUBHOCTb, YHEPTHIO
3JIEKTpOMarHuTHOTO 1MoJjsi. Haxoauts B muteparype u MHTepHeTe nHdopmamo 06 uCTopun
OTKPBITHS SIBICHUS JIEKTPOMArHUTHOW UHIYKIIMH, O BKJI/Ie B U3YUYECHUE ITOTO SBICHUS POC-
cuiickoro ¢usnka 3. x. JIeHia, o 60pr0e ¢ MPOSBICHUSIMH dJIEKTPOMATrHUTHOW WHIYKITUU U €€
MCIIOJIb30BAHUH B TIPOMBIIUICHHOCTH. [ OTOBUTH MPE3EHTAIIUU M COOOIICHHS 110 N3y4YECHHBIM Te-
MaM (BO3MOYHBIC TEMbI ITPEACTABICHBI B YICOHHKE).

dnekmpomazHumubvie KoJ1e0aAHUA. 20 3nate KonebaTenbHbI KOHTYP, ero xapakrepuctuku. ®opmyna Tomcona

DnekTpoMarHuTHeIe Kosiebanus. Ko-
nebarenbHbIA KOHTYp. CBOOO HBIE
ANIEKTPOMarHuTHbIE KojeOanus. Boi-
HYKJICHHBIC JJIEKTPOMAarHUTHBIE KO-
nebanus. Pesonanc. [lepemennsbrit
ToK. KoH/IeHcaTOp U KaTyIlKa B IIENH
nepeMeHHoro Toka. [IpousBonctso,

OOBACHATH MPOLECCHI TPOUCXOASIIME B KOJIEOATEIbHOM KOHTYpE

XapaKkTepUCTUKH 3JI. Mar. KoyieOaHun

K0JIeOaTeNbHBIN KOHTYP, €r0 XapaKTepPUCTHKI

[IoHsATHE TEPEMEHHOI0 TOKA U €r0 OCHOBHBIE XapaKTEPUCTUKH.

AKTUBHOE, MHJIyKTUBHOE, EMKOCTHOE COIIPOTHBIIEHUE. PacueTHbIe POpPMYIIBIL.

Pe3oHaHC B 3JIEKTPHUECKON LIENH YMETh OOBSACHSTD SBJICHHE PE30HAHCA B 3JICKTPUUECKOI 11emy,
€ro UCIOJIb30BaHUE

TOC, I'DC, ADC: KOMIIIEKC SKOIOTUYECKHX MPo0IeM, MPEUMYIIECTB, HEAOCTATKOB

3HaTh NPUHLMI ASHCTBUS TpaHC(HOPMATOPA, €r0 COCTABHBIE YaCTH, HCIOJIb30BAHNE B TEXHUKE




nepenavya v noTpediieHue deKTpuyie-
CKOH 3HEpIruu. JremeHmapuas meo-
pust mpauncgopmamopa.

KonTtpoabsnas padora Nel «Mar-
HUTHOE T10JIe. DJIEKPOMarHUTHBIE KO-
nebaHus

OOBSCHATH YCTPOMCTBO M TPHUHITUIT NEUCTBHS TpaHchoOpMaTropa W reHepaTopa MEepEMEHHOTO
TOKA.

[Tpumensats popmyny Tomcona

3HaTh OCHOBHBIE MPUHIUIIBI IPOU3BO/ICTBA U NIEPEAAYH DIIEKTPOIHEPTUN
YMeTh 00BSACHATH CXEeMY Mepeaydl v MPOU3BOJICTBA AJIEKTPOIHEPTUU
3HATh MMOHATHE BOJIHBI U €€ XapaKTEPUCTUKHU

BubGparop, pe3oHaTop, 31eKTpOMarHUTHbIE BOJIHBI

Cxema npueMHuKa, Korepep, IpUHLHUI AEUCTBUSI IPUEMHHKA

[TpuHIMI paguOCBS3U, MOLYJISIUS. 1€TEKTUPOBAHHE

OOBACHATH MPUHLUT PAJAUOCBSI3U

Panunonokanus, pacnpocTpaHeHHE pagoBOIH

3ﬂel<mpomaznumnbte 60JIHbl.

DnekTpoMarHuTHoe noje. Buxpesoe
AJIEKTPUUYECKOE TI0JIE. DICKTpOMAar-
HUTHBIEC BOJIHBL.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Jlnana3oHbl 3JIEKTPOMAarHUTHBIX U3-
Jy4EHUH U UX MPAKTUYECKOE MTPUMeE-
HeHue. [IpuHIune! paanocss3u u Te-
JICBUJCHHUS.

KonTpoabHas padora Ne 2 o teme:

(<9J'IGKTpO,HI/IHaMI/IKa))
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OmnpeneneHne NOHATHI: 3JIEKTPOMAarHUTHOE T10JI€, BUXPEBOE 3JIEKTPUUECKOE T10JIE, IIEKTPO-
MarHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI, JUTMHA BOJIHBI, (Da3a BOJIHBI, BOJHOBAsl IOBEPXHOCTH,
(pPOHT BOJIHBL, JIy4, IJIOTHOCTh MOTOKA U3TYYEHUs, TOUCUHBIH NCTOYHHUK U3ITyYSHHS, OTpaXKe-
HU€, IPEIOMIIEHHUE, TOIIOIIEHUE, HHTephepeHIHs, AUPpaKLus, TONEPEUHOCTD, MOJIIPU3aLHs
JIEKTPOMAarHUTHBIX BOJIH, PAAHOCBS3b, PAAHOIOKALNS, aMIUIUTYAHASI MOAYJISLUS, 1ETEKTUPO-
BaHHe. OOBACHATH B3aMMOCBSI3b IIEPEMEHHBIX 3JIEKTPUYECKOTO U MarHUTHOT O nosel. PucoBats
CXEMY pacIpOCTPaHEHHUs DJIEKTPOMAarHUTHOU BOJIHEL. [lepeducisaTs CBOMCTBA U XapaKTEPUCTH-
KU 3JIEKTPOMArHUTHBIX BOJH. OOMEHATh MPOLIECCH B OTKPBHITOM KOJIE0ATEIbHOM KOHTYPE,
NPUHIUI U3TyYeHUS U MHTETPallMy 3JIEKTPOMAarHUTHBIX BOJH. Pacrio3HaBaTh, HaOMOIaTh HJIEK-
TPOMarHUTHBIE BOJIHBI, U3Iy4Y€eHUE, IPUEM, OTpaXKeHUE, IPEIOMIICHHE, TTOTTIoOLIeHne, UHTepde-
peHIMIO, AU(PAKINIO U TOIAPU3ALUIO HIEKTPOMATHUTHBIX BOJH. BBIUNCIATE B KOHKPETHBIX
CUTYyallUsX 3HAUEHUs XapaKTEPUCTUK BOJH: CKOPOCTH, YAaCTOTHI, IJIMHBI BOJIHBI, Pa3HOCTH (a3,
riyOuHy ayauonokanui. CpaBHUBaTh MEXaHUUECKUE U HJIEKTPOMArHUTHBIE BOIHBL. OOBACHATD
IPUHIUIBI PaAHOCBS3U U TeneBUuAeHUA. OOBICHATh MPUHIMIIBI OCYIIECTBIECHUS POLIECCOB MO-
IOYJSIAN U IeTEeKTHpOBaHus. M300paxarh NpUHIMIHAIbHBIE CXEMbI pajinonepeaTunka 1 pa-
nuonpuéMHKa. OCylecTBIATh paauonepenady U paguonpuéM. OObsICHATh NPUHIMIIBI ITEpe-
Jlauu U300paKeHUs TeNlenepelaTInKOM U IPUHIUIIBI, U H300paKEHHSI TEIEBU30POM.

. Ha3piBaTh 1 ONUCHIBaTH COBPEMEHHBIE Cpe/icTBa CBsI3U. Briaensats posib A. C. [Tonosa B u3y-
YEHUH 3JIEKTPOMArHUTHBIX BOJIH U CO3AaHUU PaguocBsI3u. OTHOCUTBCS C YBaXKEHUEM K YUEHBIM
U UX OTKpBITHSM. OOOCHOBBIBATh Ba)KHOCTb OTKPBITHUS 3JIEKTPOMATHUTHBIX BOJH Ul Pa3BUTUSA
Hayku. Haxomuts B tuteparype u HTEpHEeTE MHPOPMALINIO, TTO3BOJIAIONIYI0 OTBETUTH HA TO-
CTaBJICHHbIE BOIIPOCHI 110 TeMe. PaboTaTh B mape u rpynie npy pelieHU! 3a Aa4 U BbIOJIHEHUH
npakTU4YecKkux 3a1anuil. Haxoauts B muteparype u MHTepHETe HH(MOpMAIHIO 0 BO3OYXKICHUH,
nepeaaye U UCIOIb30BaHUH JIEKTPOMAarHUTHBIX BOJIH, 00 onbITax I'eplia U UX 3HaUCHHH.
Bectu nuckyccutio o nosib3e ¥ Bpele UCIOIb30BaHUS Y€JI0BEKOM JIEKTPOMAarHUTHBIX BOJIH, ap-
T'YMEHTHUPOBATH CBOK) MO3ULIUIO, YMETh BBICIYIIUBATh MHECHUE APYTUX YYACTHUKOB.




I'oToBUTH MpE3CHTAlNU U COO6H_ICHI/IH 110 N3Y4YCHHBIM TCMaM

Onmuka.

I'eomerpuueckas onrtuka. [Ipsamomnu-
HEWHOE PaclpoCTpaHEHUE CBETA B
OJIHOPOJIHOM cpefie. 3aKOHBI OTpaXKke-
HUs U npenomiieHns ceera. [lonHoe
BHYTpEHHee oTpakeHue. Onruueckue
PpUOOPHI.

Bonnossie cBoiictBa cBeta. Cko-
poctb cBeta. IHTepdepeHuus caera.
Korepentnocts. /{udpakuus cera.
[Tonspuzanus ceera. {ucnepcust cBe-
Ta. [IpakTueckoe npuMeHeHue
3JEKTPOMArHUTHBIX U3JTy4YECHUM.

JlaGoparopuas padora Ne2. Yron
MPEJIOMJICHUS MPSMO POIIOPIIMOHA-
JIeH yriy najeHust;(IpoBepKa TUro-
TE3BbI)

JlabopaTopHasi padora
Ne3.OnpeneneHnue mokazaTesns
MMpCIOMJICHUS CPCAbl - KOCBCHHLIC
U3MEPCHHUS.

JlabGoparopHasi padora

Ned N3mepenue poKycHOTO
paccTosTHUS COOMPAIOIICH U
pacceuBarOLIEN JTMH3 - KOCBEHHBIE
U3MEpeHusl.

JlabopaTopHas padora Ne 5.
Omnpenenenue JUIMHBI CBETOBOM

BOJIHBI- KOCBCHHBIC U3MCPCHUS.

JlaGopatopnas paGora Ne 6.
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JlaBaTb onpeneneHue MOHATUI: CBET, TEOMETPUYECKAs ONITUKA, CBETOBOM JIyd, CKOPOCTh CBETAa,
OTpPa)KEHUE CBETA, IPEIIOMJICHUE CBETA, IIOJIHOE OTPAXKEHUE CBETA, YTOJI MMAJICHUS, YTOJ OTpaxe-
HUS, YTOJI IPEJIOMIICHHSI, OTHOCUTEINIBbHBIN MOKa3aTeib MpeoMIIeHUs, a0COTIOTHBIN
[Toxazarenb npenomMiIeHus, J1UH3a, POKYCHOE PacCTOSHUE JIMH3bI, ONITUYECKas CUJIa JINH3HI,
JMCTIEpCUs CBETA, MHTEpepeHIIHs CBeTa, AU(paKius cBeTa, TUPpaKIMOHHAS PEHIETKA, ITOIs-
puy3anus CBeTa, ECTECTBEHHBIN CBET, IIIOCKONOISPU30BAHHbBIN CBET.

OnuceIBaTh METOIbI U3MEPEHUSI CKOPOCTH CBETA.

[lepeuncnars CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBatk, BOCIpOM3BOIUTH, HAOIIOAAaTh PACIIPOCTPAHEHUE CBETOBBIX BOJIH, OTPAXXEHUE,
pesoMIIeHUE, MOTJIONIEHUE, TUCIIEPCHIO, HHTEpPEepeHINI0, TMPPAKIIUIO U MTOJIIPU3ALIUIO CBE-
TOBBIX BOJIH.

®opmynupoBaTh NpUHLHUI [ TOWreHca, 3aKOHbI OTPAXKEHUS U MTPEIOMIICHUS CBETA, TPAHMIIBI UX
IPUMEHUMOCTH.

CTpouTh XOJ1 JTyda B IJIOCKONApaIeIbHON TUIaCTUHE, TPEYTOJIbHOU MPU3ME, TOBOPOTHOM
npusMe, 00opaynBaroleil mpu3Me, TOHKOHU JINH3E.

CtpouTth N300pakeHHE MpeAMETa B TUIOCKOM 3€pKajie, B TOHKOM JINH3E.

[lepeuncnsaTh BUABI IMH3, UX OCHOBHBIE XapaKTEPUCTUKHU - ONITUYECKHUI LIEHTP, IJIaBHAsI ONTH-
yeckasi ocb, (OKyC, ONTHYECKas CUIIA.

OnpenensaTb B KOHKPETHOM CUTyallMM 3HAUEHUS yIJIa NaJCHHUs, yIiia OTPaKeHUs, yIila IpeaoM
JICHUsI, OTHOCUTENBHOTO TTOKa3aTelsl PEIOMIICHHUS, aDCOIIOTHOTO MTOKA3aTelsl MPEIOMIICHHUS,
CKOpPOCTH CBETa B cpejie, POKYCHOTO paCCTOSHUS, ONTUYECKON CUJIBI JIMH3bI, yBETHUCHUS JIMH-
3bl, IEproJa AUGPAKITUOHHOM

PEIIETKY, MOJIOKEHUS UHTEP()EPEHIIMOHHBIX U

TU(GPaKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

3anuceiBaTh POPMYITY TOHKOM JIMH3BI, PACCUMTHIBATH B KOHKPETHBIX CUTYAIHSX C €€ TTOMOIIbIO
HEN3BECTHBIE BEIIMYHHBI.

OOBACHATH MPUHLUI KOPPEKLIUHU 3PEHUS C

MTOMOILIBIO OYKOB.

DKCIepUMEHTAIFHO ONPEIeNIATh T0Ka3aTelb MPEJIOMIICHHUS Cpebl, POKYCHOE paccTOsIHUE CO-
OuparoIieil 1 paccenBaroIIeH JIMH3, JNIMHY CBETOBOM BOJIHBI C TIOMOIIBIO TU(DPaKIIMOHHON pe-
MIETKH, OLEHUBATh UHPOPMALIMOHHYIO EMKOCTh KoMIakT-aucka (CD).

[lepeuncnars 0b6macTy mpuMeHeHUs! HHTep(dEepeHLINN CBeTa, TUdpaKkLnu CBETa, MOJIIPU3ALNUN
CBeTa.

HccenenoBars 3aBUCUMOCTD YTJIA MPEJIOMIICHHS OT yTia NaJeHus], 3aBUCUMOCTb PACCTOSIHUS OT
JIMH3BI 10 U300paXKEHUS OT PACCTOSIHUS OT JIMH3BI 10 TIPEMETA.

[IpoBepsATh TMUIIOTE3BI: YT NPEITOMIIEHHS IPSIMO MTPONIOPLMOHAJIEH YUy NaeHus, IPU IIOT-




HaOroieHrie BOJTHOBBIX CBOMCTB
cBera: Audpaxius, nuHTephepeHIus,
MOJISIpU3AIUs- HAOMIOACHHUE SIBJICHUH

JlabopaTopnasi pabora Ne. 7
HabGmronenue criekTpoB- HaOIIOACHUE
SIBJICHUH.

KontpoabHasi padora Ne3 «Dnek-
TPOMAarHuTHHIE BOJTHBI. ONTHKA»

HOM CJIOKE€HUH JIBYX JIMH3 ONITHYECKUE CHIIBI CKJIAbIBAFOTCS.
KonctpynpoBaTh MOsi€H TeNECKONa U/UIA MUKPOCKOTIA.

PaGoTats B nape u rpyrmniie npyu BbIIOJHEHUN PAKTUYECKUX 3a/JaHUH, BBIIBUKEHUU TUIIOTES,
pa3paboTKe METOI0B MPOBEPKHU TUIIOTE3.

[InaHupoBaTh NEATENBHOCTD 10 BBIIIOIHEHHUIO U BBIIOJIHATH UCCIEA0BAHNS 3aBUCUMOCTH MEX-
ny GU3NYECKUMHU BEIMYMHAMH, SKCIIEPUMEHTATIBHYIO TIPOBEPKY THUIIOTE3HL.

Haxonuts B nmutepatype u Uatepuere nndopmanuio o ouorpadusx M. Herotona, X. ['tolirenca,
T. FOnra, O. ®@penens, 00 UX Hay4yHBIX paboTax, 0 3HAUCHUH UX PadOT AJIsi COBPEMEHHOU
HayKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHNUHU HAYUHBIX OTKpBITHIA U paboT mo ontuke Y. HproToHa,
X. I'toitrenca, T. FOnra, O. ®penens.

Bocnpunumars, aHaIM3UpOBaTh, epepadaThIBaTh U MPEIbIBIATH HHPOPMALIUIO B COOTBET-
CTBUU C ITIOCTABJICHHBIMU 3a/1a4aMH.

Bblaensate OCHOBHBIE ITOJI0KEHUS KOPITYCKYJISIPHOW U BOJTHOBOM TEOPUH CBETAa. Y4acTBOBATh B
00CYX/IEHUH 3TUX TEOPUH U COBPEMEHHBIX B3IJIS10B HAa IPUPOY CBETA.

VYka3pIBaTh rpaHULbl IPUMEHUMOCTH T€OMETPUUIECKON ONTHKHU.

["'0TOBUTH Npe3eHTALUU U COOOLICHHS MO0 U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI NIPE/ICTABIICHBI
B yueOHuKe) /laBaTh onpeneneHne MOHATHIA: TEIIOBOE U3ITyYeHHE, TICKTPOIIOMUHECIICHITHS,
KaTOIIOJIFOMUHECLICHITS, XeMUIIOMHUHECIICHIINSA, ()OTOTIOMUHECLICHIIHSI, CIIOITHON CIIEKTP,
JIMHENYaThI CIEKTP, MOJOCATHIN CIEKTP, CIIEKTP MOTJIOMIEHHS, CHEKTPAJIbHBIN aHAIU3.
l'unotes, pa3paboTKe METOIOB MPOBEPKHU TUIIOTES.

[InanupoBaTh NEATENBHOCTD MO BBIIOIHEHHUIO U BBIIOJIHATH UCCIEA0BAHNAS 3aBUCUMOCTH MEX-
ny GU3NYECKUMHU BEIMYMHAMH, SKCIIEPUMEHTATIBHYIO TIPOBEPKY THUIOTE3HI.

Haxonuts B nutepatype u Uarepuere nundopmanuio o ouorpadusx M. Herotona, X. ['tolirenca,
T. FOnra, O. ®@penens, 00 UX Hay4yHBIX paboTax, 0 3HAUCHUH UX PabOT AJIsi COBPEeMEHHOU
HayKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHUHU HAYYHBIX OTKPBITHIA U paboT o ontuke . HeioToHa,
X. I'roitrenca, T. FOnra, O. ®penens.

Bocnpunnmars, aHanM3upoOBaTh, epepadaThiBaTh U NPEIbSIBIATE HHPOPMALIUIO B COOTBET-
CTBUU C ITIOCTABJICHHBIMU 3a/1a4aMH.

Bblaensate OCHOBHBIE ITOJI0KEHUS KOPITYCKYJISIPHOW U BOJTHOBOM TEOPUH CBETA. Y4acTBOBATh B
00CYXJIEHUH 3TUX TEOPUH U COBPEMEHHBIX B3IJIS10B HAa IPUPOY CBETA.

VYka3pIBaTh rpaHULbl IPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

["'0TOBUTH NpE3eHTALUU U COOOLIEHUS M0 U3 YUYCHHBIM TeMaM (BO3MOXHBIE TEMBI ITPEICTABICHBI
B yueOHUKE)

[lepeuncnsaTs Buabl ciekTpoB. PacniozHaBaTh, BOCIIPOU3BOAUTE, HAOIIOIATh CIUIOIIHON CIEKT,
JIMHENYaTBIN CIIEKTP, OJIOCATHIN CHEKTP, CIEKTP U3Iy4YEHUs U ITOTJIOLICHUS.




N300pakath, OOBSICHATh U aHATTU3UPOBATH

KPUBYIO 3aBUCUMOCTH PacTpeIeNIeHUs YHEPTHH B CIIEKTPe aOCOIIOTHO YEPHOTO Tea.
[TepeuncisiTe BUIBI STEKTPOMATHUTHBIX HU3IYyUYCHUH, NX UCTOYHUKH, CBOWCTBA, TPUMEHEHHE.
Hcnonp30BaTh MIKaidy 3JIEKTPOMArHUTHBIX BOJH. CpaBHUBAaTh CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH Pa3HBIX JIMANI030HOB.

OcHOBBI cIeNMAJILHON
TE€OPUM OTHOCHTEJIHLHOCTH
-5 4,

Inemenmer CTO

NHBapuaHTHOCTH MO/l CKOPOCTH
cBera B Bakyyme. [IpuHuun otHoCcH-
TeJbHOCTH DiHIITENHA. [IpocTpan-
CTBO M BpeMsl B CIIEIIMAJILHON TEOpUHU
OTHOCHUTEIHOCTH. DHEPTHS ¥ M-
myJasC CBOOOIHOM YacTuIlsl. CBsI3b
MacChl M DHEPTUU CBOOOTHOM YacTH-
1bI. DHEPTHUSI TOKOSL.

JlaBaTh ompeneeHue MOHATHI: COOBITHE, MTOCTYIAT, COOCTBEHHAsI MHEPIHATIbHAS CHCTEMa OT-
cuéra, COOCTBEHHOE BpeMsi, COOCTBEHHas JUIMHA Teja, Macca MOKO0s, MHBApUAHT, SHEPTUs Mo-
KOSl

OOBSCHATH MPOTUBOPEUHNS MEKY KIACCHUYECKOM MEXaHHKOM M 3JIEKTpOANHAMUKON MakcBeia
u npuunnsbl nosienenus CTO.

®opmynuposats noctynarsl CTO.

®opmynupoBaTh BIBOI U3 MOCTyAaTOB CTO 1 00BACHATH peNsITUBUCTCKUE YPPEKTHI COKpa-
HICHUS pa3MEPOB Tela U 3aMeJJICHUSI BpEMEHHU MEXKIY ABYMsI COOBITUSIMU C TOUKHU 3PEHUSI IBU-
KYIIEHCS CHCTeMBI 0TCUETa. AHAIM3UPOBATH POPMYITY PENATUBUCTCKOTO 3aKOHA CIIOKCHHUS
CKOpPOCTEH.

[IpoBOAUTH MBICTIEHHBIE SKCIIEPUMEHTHI, MoATBepkaAatomue nocrynarsl CTO u ux cnencraus.
HaxonuTk B KOHKpETHOM cuTyanuu 3HauyeHusi ckopoctei ten B CTO, nHTepBanioB BpEMEHU
MEXy COOBITUSIMU, IJTUHY TEJIa, JHEPTHIO TIOKOS YaCTHUIIBI, TOJIHYIO YHEPTHIO YaCTHUIIbI, PEIisi-
TUBUCTCKUIA UMITYJIEC YaCTULIBI.

3anuceIBaTh BBIPAKEHUE JJIs1 SHEPTUU MTOKOS U TTOJIHOM SHEPTUU YaCTHLI.

W3naratk cyTh NPUHIMIIA COOTBETCTBUS.

Haxonuts B nutepatype u MHTepHeTe nHbopMaImio o Teopuu 3¢upa, 00 3KCrIepuMeHTax, Ko-
Topbie ipuBeH K cozaanuto CTO, 00 OTHOCUTENBHOCTH PACCTOSSHUM U POMEXKYTKOB BPEMEHH,
o Omorpaduu A. DUHIITEHHA.

Bricka3biBaTh cBOE MHeHME 0 3HaueHnU CTO miist COBpeMEHHOM HayKH.

I'oTOBUTH Mpe3eHTaIlMU M COOOIICHMS 110 N3YUYEHHBIM TeMaM

KBanToBas ¢pusuka. ®u-
3MKa ATOMA M aTOMHOT'0
sigpa.-43 4.

Keanmoesan ¢puzuxa

[Tpenmer u 3a1a4n KBaHTOBOHU (U3H-
KH.

Temnosoe usnydyenue. Pacnpenene-
HUE DHEPIHHU B CIIEKTpe a0COIIOTHO
YEpHOTO Tea.

I'mnoresa M. Ilinanka o kBanTax. ®o-
toaddext. OnbiTel A.I'. CTonerona,

3akoHBI poTtorddexra. YpaBHeHUE A.

OiHTeitna ans porosddexra.
DoroH. Onvimer I1.H. Jlebeoesa u
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JaBatb onpenenenue MoHATUN: (oTodd(dHEKT, KBaHT, TOK HACKHIIICHHUSI, 3aICPKUBAOIICE HAMIPS-
XKeHue, paboTa BbIX0/1a, KpacHas rpanuia Gororddexra. PopMynIupoBaTh NpeaIMET U 3aa4u
KBaHTOBOW (u3uku. PacriozHaBath, HaOmonaTh siBiieHne Gororddexra. OMuchBaTH OMBITHI
CroneroBa. @opmynupoBath runotesy [lnanka o kBaHTax, 3aKoHbI (poTordexTa. AHATU3UPO-
BaTh 3aKOHBI H0oTO3((eKTa. 3amUChIBaTh U COCTABIATH B KOHKPETHBIX CUTYAIHIX YpaBHEHHUE
OnHmreitHa 11 GoTtodddexra u HaXOJUTh C €ro MOMOIIBI0 HEM3BECTHBIE BETMYNHBI. Borunc-
JSITh B KOHKPETHBIX CUTYaIMSIX 3HAYCHUSI MAaKCUMAIbHOW KHHETHYECKON SHEPTHH (POTOAIIEK-
TPOHOB, CKOPOCTH (POTOIIEKTPOHOB, PAOOTHI BBIX0/1A, 3AIUPAIOIETO HAMIPSHKEHHS, YaCTOTHI U
JUTUHBI BOJIHBI, COOTBETCTBYIOIIMX KpacHOH rpanune Gporodddexra. [IpuBoauTs npumeps! uc-
noab30BaHus porodddexra. OOBACHATH CYyTh KOPIYCKYISIPHO-BOIHOBOTO Ayanu3ma. Omnucel-
BaTh onbITH JlebeeBa Mo M3MEpEeHUI0 JaBJIeHUs CBETa M OnbITH BaBuiosa mo onrtuke. Onu-




C.U. Basunosa. I'ntioresa JI. ne
Bpoiisig 0 BOJTHOBBIX CBOWMCTBAX 4a-
ctuil. KopnyckyisipHO-BOJIHOBOM Ay-
anusM. /Jughpakyus 21ekmpoHoa.
HaBnenne ceera. COOTHOIIICHUE HE-
ornpenenenHocreil ['eiizendepra.

CBIBATh OMBITHI 110 AU(PPaKLINU AIEKTPOHOB. DOPMYIHPOBATH COOTHOLICHHE HEOTPEIEIEHHO-
creii ['eiizenOepra u 0ObACHATH ero cyTh. Haxoauts B nutepatype u MHTEepHETE HH(DOpMAIIHIO
o paborax Cronerona, Jlebenena, Bapmnosa, [Inanka, Komnrona, ne bpoiins. Beiaensts posis
poccuiickux y4€HbIX B muccienoBanum CBOMCTB CBETa.

[TpuBOIUTH MpHUMEPHI OMOIOTMYECKOr0 U XUMUYECKOTO JIeHCTBUS cBeTa. [ 0TOBUTH Mpe3eHTa-
IIUU ¥ COOOMICHHUSI -110 U3YYCHHBIM TeMaM (BO3MOKHBIE TEMbI IIPEICTABICHHI B ydeOHuKe). Jla-
BaTh OMpEICIICHUE TOHATHI: aTOMHOE AP0, SHEPTETUYECKUIN YPOBEHB, YHEPTUSI MOHU3ALINH,
CIIOHTAHHOE M3JIYUYCHUE CBETA, BRIHYKICHHOE U3NyueHue ceeta. OnuceiBaTh onbIThl Pesepdop-

na.

Crpoenue atoma

Mopenu ctpoenus atroma. OObsicHe-
HUE JIMHEHYaToro CIeKTpa BOAOPOIa

Ha OCHOBC KBAHTOBBIX ITOCTYJIATOB H.

bopa. CioHTaHHOE U BBIHYKJIEHHOE
U3JIy4€HHUE CBETA.
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JlaBaTh onpeaeneHue MOHATHI: aTOMHOE S Ipo, SHEPreTUYECKU YpOBEHb, SHEPTUS HOHHU3ALINH,
CIIOHTAaHHOE U3JTyYEHUE CBETA, BEIHYKJIECHHOE U3ITyUCHHUE CBETA.

OmnuceiBath onbITHl Pe3epdopra.

OnuceiBaTh U CpaBHUBATH Mojienu aTomMa TomcoHa u Pesepdopna.

PaccmarpuBars, HccneqoBaTh U ONKMCHIBATH JINHEWYATHIE CIIEKTPBI.

DopMynMpoBaTh KBAaHTOBBIE MOCTYNaThl bopa.

OOBsICHATH TMHEHYaThIe CIEKTPBI aTOMa BOIOPOia HA OCHOBE KBAaHTOBBIX MOCTYNAaToOB bopa.
PaccunthiBaTh B KOHKPETHON CUTYAIIUU YAaCTOTY | JUTHHY BOJIHBI HCITyCKaeMOro )OTOHA MPHU
Iepexo/ie aTOMa U3 OJTHOTO CTAlMOHAPHOTO COCTOSIHUS B IPYrO€, SHEPTUIO0 HOHU3ALUU

aTOMa, BBIYUCIISITh 3HAUCHUS PAINYCOB CTAIIHOHAPHBIX OPOUT DIIEKTPOHOB B aTOME.

OnuceIBaTh YCTPOHUCTBO U OOBSICHATH IPUHIIUI ICHCTBHS JIa3€POB.

Haxomuts B muteparype u MaTepHETE cBeieHus 0 pakTax, HOATBEPKIAIONINX CI0XKHOE CTPOe-
HUE aToMa, 0 paboTax Y4EHBIX IO CO3/IaHUIO MOJETU CTPOCHHSI aTOMa, MOJTy4YEHHUIO BHIHYKICH-
HOT'O M3JIYYCHUs, O MPUMEHEHHH JIa3€POB B HAYKE, METUIIMHE, IIPOMBIIIIEHHOCTH, OBITY.
Boiienars ponb pocCUicKUX y4€HbIX B co31aHNM 1 UCTIOI30BaHUH JIA3€POB.

['oTOBUTH Mpe3eHTaIuU U COOOIICHHS 110 N3YUYEHHBIM TeMaM (BO3MOXKHBIE TEMBI ITPEICTABICHBI
B yucOHHKE).

HelTpoHa. OnuckIBaTh MPOTOHHO-HENTPOHHYIO MOJEIb SApa.

OnpeaenaTsh COCTaB sIep Pa3IMYHBIX JIEMEHTOB ¢ TOMOIIBIO Tabauiibl Menaeneesa. M3o0pa-
JKaTh U YUTATh CXEMbI aTOMOB.

CpaBHMBATh CUITY IIEKTPUUYECKOTO OTTAIIKUBAHUS IPOTOHOB U CUJTY CBSI3M HYKJIOHOB B SIIPE.
[TepeuncnsiTh 1 OMUCHIBATH CBOMCTBA SIEPHBIX cU. OOBSICHATH OOMEHHYIO MOJETH B3AUMOJICH-
CTBUS.

Beruncnsate nedexT macce, SHEPTHUIO CBS3H U

YAEIBbHYIO SHEPTHIO CBSI3U KOHKPETHBIX aTOMHBIX siiep. AHAIU3UPOBATh CBA3b YIEIBHON YHEP-
TUU CBA3U C YCTOMYUBOCTBIO sJIEP.

[lepeuncisTs BUIBI paJOAKTUBHOTO pacnaja




aTOMHBIX sijiep. CpaBHUBATH CBOMCTBA alib(da-,

Oera- ¥ raMMa-u3TydeHHH. 3anMrCchIBaTh IPABIIIA CMEIICHUS TIPU PAIMOAKTUBHBIX pacrajax.
OnpenensTs 3J€MEHTbI, 00pa3yIoLIUecs B pe3yIbTaTe paJliOaKTUBHBIX PACIaIOoB.

3anuceIBaTh, OOBSICHITH 3aKOH PAJMOAKTUBHOTO pacajia, YKa3bIBaTh TPAHUIIBI €70 TPUMEHU-
MocTH. OnpeensiTh B KOHKPETHBIX CUTYaLUSIX YUCIIO Hepacnaxcs sAep, YUCIO PacHaBIINXCs
siiep, IEPUO/ oJIypaciaia, akTHBHOCTh BEIIECTBA.

[lepeuncnars ¥ OMKUCHIBATH METOIbI HAOIIOICHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUII.
Habmonate Tpeku anbda-uactui B kamepe Bunbcona. PeructpupoBaTh siiepHble U3TYYEHUS C
nomolnpo cuérunka ['eiirepa. Onpeaenars UMIYyJIbC U SHEPTUIO YACTULIBI TP IBMKEHUH B
MarHUTHOM 1oJe (1o gororpadusim).

3anuchIBaTh sepHbIE peakiuu. Onpenenarsb

IIPOJYKTHI SIACPHBIX peakuil. PaccuntsiBaTh

SHEPreTUYECKUN BBIXOJ SIAEPHBIX PEAKIIHI

OnuchiBaTh MEXAHU3MBI JICJICHUS P U LIEMTHOU si/IepHOM peakiiuu. CpaBHUBATH SIACPHbBIE U
TEPMOSIACPHBIE PEAKIUN.

OOBSICHITH IPUHIIUITH YCTPOHUCTBA M paOOTHI SIEPHBIX peakTOpoB. CyKIACHUH MPEUMYIIIECTB U
HEJOCTATKOB SIZICPHON SHEPIreTUKHU.

AHaNM3UPOBATh OMACHOCTD SAECPHBIX U3TYUEHUM JJIs1 5KUBBIX OPraHU3MOB.

Haxonuts B nutepatype u MHTEepHETE cBeieHUs 00 OTKPBITUH NIPOTOHA, HEUTPOHA, paHOaK-
TUBHOCTH, O MOJYYEHUH U UCIIOJIb30BAHUN PAJMOAKTUBHBIX U30TOIIOB, HOBBIX XUMUYECKUX
AJIEMEHTOB.

BoeiaensaTs ponbs poccuiickuX y4€HbIX B nccnenoBaHusx aTOMHOIO s/1pa, OTKPBITUN CIIOHTaHHO-
ro JIeJICHUs iep ypaHa, pa3BUTUU SIEPHOU SHEPTETUKHU, CO3JaHUU HOBBIX M30TONOB B OUSAN
(O6benMHEHHBI UHCTUTYT SIEPHBIX UCCeaoBaHuH B T. [[yOHe).

['oTOBUTH Mpe3eHTaIuU U COOOIICHHS 110 N3YYEHHBIM TeMaM (BO3MOYKHBIC TEMBI ITPEICTABICHBI
B y4eOHHUKE)

JlaBaTh onpeneneHue MOHATUI: aHHUT WIS,

MENTOHBI, aIPOHBI, KBAPK, [JIFOOH.

[TepeuncnsTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHII.

BbIaensaTs rpynimsl 37€MEHTapHbIX YacTHLI.

[TepeuncisaTh 3aKOHBI COXPAHEHUS, KOTOPHIE BBITIOJIHSIOTCS IPU NPEBPALIEHUSX YaCTHII.
OnuceIBaTh MPOLECCHl AHHUTUIISILIUN YaCTUL] U

AQHTUYACTHUI U POKACHUS IJICKTPOH-TTO3UTPOHHBIX Tap.

HaspiBaTh 1 cpaBHUBATH BUJIBI (YHIAMEHTAIBHBIX B3aMMOICHCTBHI.

OnuceIBaTh poJib YCKOPUTENIECH B U3YUCHHUH 3JIEMEHTApPHBIX YacTUll. Ha3biBaTh OCHOBHBIE BUbI
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII.

Haxonuts B tureparype u HTepHETE CBeIeHNs 00 NCTOPUU OTKPBITHS DJIEMEHTAPHBIX YaCTHII,




0 TpEX dTanax B Pa3BUTUH (PU3NKHU SJIEMEHTAPHBIX YACTHII.

OnuceIBaTh COBPEMEHHYIO (PU3UUECKYIO KAPTHHY MHpA.

['0OTOBHUTH Mpe3eHTaNU U COOOIIEHHS 0 H3YyYEHHBIM TeMaM (BO3MOKHBIE TEMBI IIPE/ICTABIICHBI
B y4eOHUKE

DHeprus CBs3u

CocraB 1 CTpOEHHE ATOMHOTO Spa.
W3otonsl. SAnepHbie cumbl. Jedext
MacChl M SHEPTUs CBSA3U ApA.

3aKoH paIMOAKTUBHOTO pacraja.
SAnepHble peakuny, peakiuy JeIeHUs
u cuHte3a. llenHas peakuus neneHus
saep. AnepHas sHepretuka. Tepmo-
SIZICPHBIA CUHTE3.

DJyieMeHTapHble YacTulbl. PyHaa-
MEHTaJIbHbIE B3aUMOJICUCTBUS. VKO-
pumenu 21eMeHmMapHbLX Yacmuy.

JlaGopaTopHas padora Ne§ «Ompe-
JeTICHUE UMITYJIbCa M SHEPTHH Ya-
CTUIIBI ITPU ABUKCHUH B MArHUTHOM
niosie (1o ¢oTorpadusam) - KOCBEH-
HBIC U3SMCPCHUA»

KonTtpoabsnas padora
Ned«KBanToBast huznkay
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JlaBaTph onpeneneHus MOHATHI: MAaCCOBOE YMCIIO, HYKJIOHBI, SIIEPHBIE CUJIbI, BUPTYAJIbHBIC Ya-
CTHIIBL, 1e(PEeKT Macc, SJHEPTHsI CBSI3H, YACIbHAas YHEPTHS CBSI3U ATOMHBIX SIJIEDP, PATUOAKTUB-
HOCTb, aKTUBHOCTbh PaJIMOAKTUBHOI'O BEIIECTBA, IEPUO/I ITOJTypacnaad, UCKyCCTBEHHAs pajno-
AKTUBHOCTD, SI/ICPHBIE PEAKI[UHU, SHEPIreTUUECKUN BBIXO/JI IIEPHON pEaKlUK, LIETTHAsS siiepHas
peakuus, KodpUIUEHT pa3MHOXKEHHUS HEUTPOHOB, KpUTHUYECKAs Macca, peaKTOPbl- pa3MHOKH-
Teu, TepMosifiepHas peakius. CpaBHUBATh CBOMCTBA MPOTOHA U HEUTpoHA. ONUCHIBATH MPO-
TOHHO-HEUTPOHHYIO MOJIeNb spa. OnpenensTh COCTaB SAEp Pa3InYHbIX JIEMEHTOB C IIOMO-
uipto Tabuiel MenaeneeBa. M300pakaTh ¥ 4uTaTh cXeMbl aTOMOB. CpaBHUBATH CHITY SJIEKTPH-
YECKOI'0 OTTAJIKMBAHMS IPOTOHOB M CUITY CBSI3M HYKJIOHOB B siipe. [lepeuncisaTe u onucsBaTh
cBOiCcTBa AepHBIX cull. OOBSICHATH OOMEHHYIO MOJEIh B3aUMOACHCTBHS. Borancnsateh gedext
MAacc, SJHEPTHUIO CBSI3H U YAEIBbHYIO SHEPTUIO CBSI3W KOHKPETHBIX aTOMHBIX siiep. AHAIU3UPOBAThH
CBSI3b Y/IENIbHOM SHEPTUU CBSI3U C YCTOMUYUBOCTHIO siziep. [lepeuncnsate BUABI paIiOaKTUBHOTO
pacmnaga aToMHBIX sifiep. CpaBHUBATh CBOMCTBA alb(da-, 6eTa- 1 raMMa-u3ydeHH. 3anuCchIBaTh
MpaBuJia CMEIEHUs TP PAJMOaKTUBHEIX pacmagax. OnpenensaTh 3JIEMEHTHI, 00pa3yroluecs B
pe3ynbTare paJuoaKTUBHBIX PacnagoB. 3aHUChIBaTh, OOBSICHITH 3aKOH PaJM0aKTUBHOTO pacma-
J1a, YKa3bIBaTh IPAHUIIBI €M0 MPUMEHUMOCTU. ONpeenaTh B KOHKPETHBIX CUTYaIUsX YUCIIO He-
pacrnaxcs siaep, YuCiI0 pacnaBIIMXCS SAEP, EPUOJ MTOTypacnaad, aKTUBHOCTh BELIECTBA.
[TepeuncisiTh U OMUCHIBATH METOIBI HAOIOICHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

Ha Gmrongats Tpeku anbda-dactuil B kKamepe Buiabcona. PeructpupoBaTh siiepHbIC U3ITYYCHHS C
nomoltipio cuérunka [eiirepa. Onpeaensarb UMIYJIbC U SHEPTUIO YACTULIBI TP IBMKCHUU B
MarHuTHOM noJie (o gororpadusim). 3anuceIBaTh sAepHBIC peakuun. OnpeaesiTh

IIPOJYKTHI SIACPHBIX peaKkuil. PacCuuTBIBATL DHEPreTUYECKUIN BBIXO/ SIAEPHBIX PEAKIUN
OnuceiBaTh MEXAHU3MBI JICJICHUS SJIEp U LETMHOM siiepHOM peakunu. CpaBHUBATH SAEPHBIE U
TepMosiiepHble peakiuu. OOBSICHATH MIPUHIIMITBEI YCTPOHUCTBA M PAOOTHI SIEPHBIX PEAKTOPOB.
CyXaeHuu NpeuMyIecTB U HETOCTATKOB IIEPHOU SHEPreTUKU. AHATIU3UPOBATh ONACHOCTh
SIZIEPHBIX U3JTYYEHUH ISl )KUBBIX opraHu3MoB. Haxoauts B nurepatype u HTepHeTe cBeaeHus
00 OTKpPBITHH MPOTOHA, HEUTPOHA, PAJMOAKTUBHOCTH, O TIOJYYEHUH U UCIIOJIb30BAHNUN PaINOaK-
TUBHBIX U30TONOB, HOBBIX XUMUYECKUX JIEMEHTOB. BBIIEIATH POJIb POCCUNUCKUX YUEHBIX B uc-
CJIEIOBAHMSIX ATOMHOTO SIIpa, OTKPBITUU CIIOHTAHHOIO JIEJIEHUS SIAEP ypaHa, pa3BUTUU SAEPHOU
OHEPreTHKH, CO3JJaHUN HOBBIX N30TOMOB B OUSM (OO0bemuHEHHBINM HHCTUTYT SIEPHBIX HCCIIe-
noBaHui B T. JIlyone). [ 0TOBUTH NMpe3eHTAIMH B COOOIIECHUSI 0 U3YYEHHBIM TeMaM (BO3MOXKHBIC
TEMBI TIPEJICTABIICHBI B YYCOHUKE)

JlaBatb onpeneneHre MOHATUN: aHHUTWISIIUS, IENTOHBI, aJJPOHBI, KBAPK, TJIFOOH.




[lepeunciATb OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YAaCTHILL. BBIAEHATH TpyNIIbl 3JIEMEHTAPHBIX
yacTull. [lepeuncnars 3aKkoHbl COXpaHEHHUs, KOTOPBIE BBIOIHSOTCS MPU IPEBPAIICHUAX Ya-
ctull. OnucheIBaTh MPOLIECCHl aHHUTHIISIIUY YACTHULL U aHTUYACTHUIL U POKIACHUS JIEKTPOH-
MO3UTPOHHBIX Map. Ha3wpiBaTh U CpaBHUBATH BUIBI PYHIAMEHTATBHBIX B3aUMOICHCTBUA.
OnuceIBaTh COBPEMEHHYIO (DU3MUYECKYIO KAPTUHY MUpa. ' 0OTOBUTH Mpe3eHTAMH U COOOILEHNUS
110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI ITPEJICTABICHBI B YICOHUKE)

Crtpoenue BceeHHOI. -
Ou.

Cmpoenue Bcenennoii

[IpuMeHUMOCTh 3aKOHOB (DMU3UKHU IS
0OBSICHEHUS IPUPOJIBI KOCMHUYECKUX
00bekToB. CoJHEeUHas cUCTEMa.
3B€3I[I:I 1 UCTOYHUKU UX 3HepFI/II/I.
Kiaccudukanms 38e371. DBoronus
Counnna u 3Be31.

lNanaktuka. [Ipyrue ranaktuku. [Ipo-
CTpaHCTBeHHO-BpeMeHHBIG MaciiuTa-
Ob1 HaOmromaemoit Beenennoit. [pen-
cTaBlieHHE 00 3BoJIIOIMK BceaeHHOM.
Temnas mamepusi u memHas SHEPIUSL.

ompeeseHue MOHATHI: HeOecHas cdepa, SIKIUNTHKA, HeOSCHBIN KBAaTOP, MOJIOC MUPA, OCh MHU-
pa, Kpyr CKJIIOHEHMS], IPSIMOE BOCXO0K/IEHUE, CKIIOHEHUE, NTapaJljIakc, MapceK, aCTPOHOMUYECKAs
eIMHUIIA, TIEpUreaui, adennii, COTHEYHOE 3aTMEHHE, IYHHOE 3aTMEHHUE, TIIIAaHEThl 36MHOM
TPYIIIbI, TUTAHETHl TUTAHTBI, ACTEPOHI, METEOP, METEOPHUT, poTochepa, CBEeTUMOCTb, TPOTyOe-
paHew, nyJbcap, HEUTPOHHAS 3B€3/a, YEPHas AbIpa, IPOTO3BE3/1a, CBEPXHOBAs 3BE3/1a, TAJIAKTH-
Ka, KBa3ap, KpacCHOE CMEIIECHHUE, TeopHs bonbiioro B3psiBa, Bo3pact BeeneHHOM.

Hab6mronats JIyHy ¥ mIaHETHI B TEIECKOTI.

Brigensate ocoOeHHOCTH cucTeMbl 3emitsi-JlyHa.

Pacno3naBaTh, MOJIeIMpPOBaTh, HAOIIOJATh JIYHHBIE M COTHEYHBIE 3aTMEHUS.

OOBSICHATH IPUIIUBHI M OTJIUBEI.

DopmMyIHpPOBaTh U 3alIMCHIBATH 3aKOHBI Kemepa.

OnuceiBath cTpoeHue COMTHEYHON CUCTEMBI.

[lepeuncnaTh MIIaHETHI U BUJBI MAJIBIX TEII.

OnuceiBath crpoerure ColHiia.

Hab6nronaTtes comueunsie msiTHa. CoOr01aTh paBuiia 0e30nacHOCTH Mpy HaOmoaeHur CoHIIa.
[lepeuncasiTh TUMMYHBIC TPYIITHI 3BE3/1, OCHOBHBIE (PH3UUECKHE

cucTeMsl B [ 'anakTuke.

OneHuBaTh MOPSIIOK PACCTOSTHUM O KOCMUYECKHX OOBEKTOB.

OnuceBaTh CyTh KPACHOTO CMELIEHUS U €r0 UCIIOIb30BAHNE NPU U3YYEHUU TATTAKTHK.

IIpu BoguTh KpaTKOE U3JI0KEHUE TEOPUU bombIIoro B3peiBa U TEOPUU pacLuupsroerics Bee-
JICHHOM.

OOBACHATH CyTh OHATUH «TEMHAsI MaTEPUs» U «TEMHAs SHEPTUS.

[TpuBOIUTE MpUMEPHI UCTIOIB30BAHUS 3aKOHOB (DU3UKH JUIsl OOBSICHEHUS ITPUPOJIBI KOCMUYE-
CKHUX OOBEKTOB.

PabotaTe B mape u rpyIine npu BHIIOJHEHUH MPAKTUYECKUX 3a/laHuM.

Hcnonp3oBate MHTEpHET A5 MOMCKA U300paKeHNH KOCMUYECKUX 00BEKTOB U MHPOpMALIUHU 00
UX 0COOEHHOCTSIX.

VY4acTBOBaTh B 00CYK/IEHUHN U3BECTHBIX KOCMUYECKUX UCCIIEIOBAaHUH. BbInensaTs coBeTckue u
poccuiickie JOCTUKEHUS B 00J1aCTH KOCMOHABTUKH U UCCIIE0BaHUs KocMoca. OTHOCUTBCS ©
YBa)KEHUEM K POCCUHCKUM YYEHBIM U KOCMOHABTaM.

Haxoauts B tuteparype u UHTepHETE CBEIEHUS HA 3a/IaHHYIO TEMY.




I'oToBUTH MMpE3CHTAalU U COO6H_ICHI/IH 110 U3Y4YCHHBIM TCMaM.

IToBTopenne 10 yaca HTorosasi KoHTpoJIbHAsI padoTa 10
Ne 5 3a kypc ¢usuku 11 knacca
JladopaTtopublii npakTu- | 1. I3mMepenne maccel Tena ¢ nmomo- 8

KyM

IO MPYKMHHOTO MasiTHUKA.
2. UccnenoBaHue 3aBUCIMOCTHU CHIIBI
($oTOTOKa OT MOBEPXHOCTHOH IJIOT-
HOCTH MOTOKA U3JTyYEHUSI.

3. OnpeneneHne MUHUMAJIBLHOTO 3a-
psiga HOHA U AJIEKTPOXUMHUECKOTO
HKBUBAJICHTA MEJIH.

4. VIamepenue paauanroHHoro (oxa.

COTI'JTACOBAHO:
[IpoTokon 3aceganus
MeTroanueckoro o0beInHEHUS

Yuutesnel ecTeCTBEHHO-MAaTEMATUUECKOT O

mukiia MBOY-COIII Nel7
ot 29.08.2022r.Nel
Bansu P.C.

COI''TACOBAHO:
3amectutens qupekropa no Y BP
Cutnukosa T.C.
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