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1. H.na}mpyeMLle PE3YJIbTATHI OCBOCHUSA NMPOrpaMMBbI 110 ([)u3mce

JesTenbHOCTh 00pa3oBaTeIbHON OpraHu3aluy o0Iiero oopazoBaHus Npu oOydyeHHH (U3HMKE B CpelHen
IIKOJIe JOJ/DKHA OBITh HampaBlieHa Ha JOCTH)KCHHE OOYYalomUMUCS — CIICIYIONINX JHYHOCTHBIX
pe3yJIbTaToOB:

YMEHHUE YIPABIIATH CBOEH 03HABATEIBLHOM ESATEIBHOCTHIO;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMO0Opa30BaHMIO, HA TIPOTSKEHUN BCei
KU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HEMPEepbIBHOMY OOPa30BaHHUIO KaK YCJIOBHMIO YCIEHIHON
npohecCHOHABHON 1 0OIIECTBEHHOMN JAESITETbHOCTH;

YMEHHME COTPYIHHYAThb CO B3pOCIBIM, CBEPCTHHKAMM, JACTbMM MJAJALIET0 BO3pacra B
00pa3oBaTeIbHON, yUeOHO-HCCIIeI0BATEILCKON, IPOSKTHON U APYTUX BHIAX JACATEIHHOCTH,
c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
HAyK{; OCO3HAHME 3HAYUMOCTH HAyKH, BIaJICHUS JOCTOBEpHOM HH(pOpMaiueil o mnepemaoBbIX
JOCTHKEHUSIX U OTKPBITUSIX MUPOBOH M OTEYECTBEHHON HAyKH; 3aMHTEPECOBAaHHOCTh B HAyYHBIX
3HaHUSX 00 YCTPOWCTBE MHUpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;
YyBCTBO T'OPJIOCTH 32 POCCUNCKYIO GU3NYECKYIO HAYKY, TYMaHU3M;

I0JIO’KUTEIBHOE OTHOILIEHUE K TPYLY, LIeJIeyCTPEMIIEHHOCTD;

HKOJIOTHYECKAsi KyIbTypa, OepeKHOe OTHOIIEHHE K POJHOM 3emile, MPUPOIHBIM OOrarcTBam
Poccun m mupa, NOHMMaHUE OTBETCTBEHHOCTU 3a COCTOSIHUE NPUPOAHBIX PECYPCOB U Pa3syMHOE
IIPUPOJIONIOIB30BAHUE.

MeTanpeaMeTHbIMH Pe3yJbTATAMM OCBOSHUS BBIMTYCKHUKAMH CPEJHEH IIKOJIbI MPOrpaMMbI 10 (Qu3uke
SIBJISTFOTCS:
- 0c60eHue PeyIAMUBHBIX YHUBEPCATbHBIX YUEOHbIX 0eliCmEUIL:

CaMOCTOSITEJIBHO ~OINpEAeNATh ILeJId, CTaBUTh M (QOpPMYyJIUPOBaTH COOCTBEHHBbIE 3a/laydl B
00pa30BaTENbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYaLUsX;

OIICHMBATh PECYPCHI, B TOM YHCIIE BpeMs U JIpyrue HeMaTepHalbHbIe PeCypChl, HEOOXOAUMBIE IS
JOCTHKEHUSI TIOCTaBICHHOMN paHee 1Ielu;

COIOCTABIIATh UMEIOIINECS BO3MOKHOCTU M HEOOXOAMMBIE 111 JOCTHKEHUS LIETH PECYPCHI;
ONPEENATh HECKOJIBKO ITyTEN JOCTHXKEHHUSI IOCTABJIICHHOM LIENH;

3a/1aBaTh MapaMeTpbl U KPUTEPHH, IO KOTOPHIM MOXHO OMPEAEIUTh, YTO LEb JOCTUTHYTA;
COTIOCTABJIATH MMOJYYEHHBIN pe3yNbTaT ASITEIbHOCTH C TIOCTABJICHHON 3apaHee 1IeNbIo;

OCO3HAaBaTh MOCJIEICTBUS JOCTUKEHUS MTOCTABICHHON LIEJU B €ATEIbHOCTH, COOCTBEHHON KU3HU
Y SKU3HU OKPYKAIOLIUX JIOACH;

=0C60€HUE NO3HABAmME/IbHbIX YHUBEPCAIbHbBIX yueﬂnblx oelicmeuil:

KPUTHYECKH OLICHUBATh U HHTEPIIPETUPOBATh MH(POPMAIIUIO C PA3HBIX MO3ULUN;

pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUYHUKAX;

MCIIOJIb30BaTh Pa3INYHbIE MOJEIbHO-CXEMATUYECKUE CPENICTBA ISl IPE/ICTABICHNS BBISIBICHHBIX B
MH(GOPMALMOHHBIX HCTOYHUKAX MPOTUBOPEUUIA;

OCYILECTBIISATh Pa3BEPHYTHIM MHPOPMALIMOHHBINA MOUCK U CTaBUTh HA €0 OCHOBE HOBBIE (ydueOHBIE
U T03HABaTeIbHbIE) 3a/1a4H;

MCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI pELICHUS 3a/1ay;

NPUBOJIUTh KPUTUYECKHE apTyMEHThl KaK B OTHOIIEHHHM COOCTBEHHOTO CYXICHHsS, TaK U B
OTHOLLIEHUHU JEHUCTBUN U CYKIEHHUH IPYroro 4eJI0BeKa;

aHAJIM3UPOBATh U MPEOOPa30BbIBATH IPOOIEMHO-IIPOTUBOPEUNBBIC CUTYAlUH;

BBIXOJIUTh 33 paMKH Y4YeOHOro mpeaMeTra M OCYUIECTBIATH IEJICHANPaBICHHBIH IOUCK
BO3MOKHOCTH LIMPOKOI'0 IIEpEeHOca CPEeICTB U CIOCOOOB JIEHCTBHS;

BBICTPAUBaTh WHAMBUAYAJIBHYIO OOpa30BaTENIbHYI0 TPAEKTOPUIO, YUYUTHIBAasg OIPaHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIEC OTPAHUYCHUS;

3aHUMAaTh pa3Hble MO3MIMU B IO3HABATEIbHON JeATENBHOCTH (OBITH YYEHUKOM M YUUTENEM;
dopmynupoBaTh  00pa30BaTeNbHBIA 3alIpOC M BBINOJHATh  KOHCYJIbTATUBHBIE  (DYHKLIMHU
CaMOCTOATENIbHO; CTaBUTh MpOOJieMy M paboTaTh Halx €€ peIIeHUEM; YIPaBIsATh COBMECTHOM
MIO3HABATEIBHOM JEATEIBbHOCTBIO U TIOJUUHSATHCS);

-0Cc60eHUe KOMMYHUKAMUGHBIX YHUBEPCAIbHBIX YUEOHbIX OelCGUIL:



OCYILECTBIISATh JE€OBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU
00pa3oBaTeIbHON OpraHu3alluy, TaK U 3a €€ MpeenamMn);

IpU OCYIIECTBICHUU TPYIIOBOM pabOThl ObITh Kak PYKOBOJUTENEM, TaK U WICHOM IPOEKTHOM
KOMaH/Ibl B Pa3HbIX POJIAX (F€HEpaTOPOM HIEH, KPUTUKOM, UCIOJHUTEIEM, MPE3CHTYIOIUM U T.
1.);

pa3BEPHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHMs C HCIOJB30BAHMEM aJ€KBAaTHBIX
(YCTHBIX M IUCBMEHHBIX) A3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(QJIMKTOTEHHBIE CUTYAIlUH U IPEAOTBPALIaTh KOH(GIUKTHI JO UX aKTUBHOH (a3bl;
COTJIaCOBBIBATh MO3UIIMK YJICHOB KOMaH/IbI B IpoLiecce paboThl HaJl OOIIUM MPOYKTOM/pEIICHUEM;
IPEJCTABIATh MYOJUYHO PE3yNbTaThl MHAMBHUIYaIbHON M TPYMNIOBONM NEATENBHOCTU KaK Iepen
3HAKOMOM, TaK M Mepe]l HE3HAKOMOU ayAUTOpUEH;

noaoupaTh NapTHEPOB I AETOBOM KOMMYHHUKAIMH, UCXOJS U3 COOOPaKEHUH Pe3ylIbTaTHBHOCTH
B3aMMOJEHCTBUS, a HE JINYHBIX CUMITATUN;

BOCIIPUHUMATh KPUTUYECKUE 3aMeUaHUs KaK pecypc COOCTBEHHOIO Pa3BUTHS;

TOYHO M EMKO (POPMYIMPOBATH KaK KPUTHYECKHE, TaK U OJO0OpUTEIbHBIE 3aMEUaHHs B aJpec
JIpyrux JroAed B paMKax JAeloBOH M 00pa3oBaTeIbHOM KOMMYHHMKalMM, H30eras Ipu 3TOM
JIMYHOCTHBIX OLIECHOYHBIX CYXIECHUH.

IIpenMeTHBLIMH pe3yabTATAMM OCBOSHUS BBITYCKHMKAMHU CPEIHEN HIKOJIBI IMporpaMMbl Mo (u3uke Ha
0a30BOM YPOBHE SBIISIFOTCS:

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O 3aKOHOMEPHOW CBSI3U M MMO3HABAEMOCTH SIBIICHUU MPUPOJIBI,
00 00BEKTHBHOCTU HAYYHOT'O 3HAHUSA, O POJIU U MecTe (PU3UKHU B COBPEMEHHOW Hay4HOM KapTHHE
MUpa; MMOHUMaHuE PO (U3MKU B (HOPMHUPOBAHUU KPyrozopa M (pyHKIHMOHAIEHOW TPaMOTHOCTH
YeJIOBEKa I PEIICHUS IPAKTUYECKUX 3a1a4;

BJIQ/ICHUE OCHOBOIIOJIAralOUIMMH (U3UYECKUMHU MOHITUSIMH, 3aKOHOMEPHOCTSIMM, 3aKOHAMH U
TEOPHUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3MIECKON TEPMUHOJIOTHEH  CUMBOJIMKOM;
c(OpMHUPOBAHHOCTD MPEACTaBICHUI 0 (PU3NYECKOI CYIIHOCTH SIBIEHUI MPUPOBI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX), BUJIaX MaTepHu (BEIIECTBO U MOJE), IBUKEHUHU KaK
croco0e cylecTBOBaHHUs MaTepHH; YCBOGHHE OCHOBHBIX MJEH MEXaHUKH, AaTOMHO-MOJIEKYJISIPHOTO
YUEHHUSI O CTPOCHHUHU BELIECTBA, JIEMEHTOB 3JIEKTPOJMHAMUKHA M KBAHTOBOW (DU3UKHU; OBIIaJICHUE
NOHSATUIHBIM aIapaToM U CUMBOJIMYECKUM S3bIKOM (DPU3HKH;

BJIa/ICHHE OCHOBHBIMU METOJaMM HAYYHOI'O MO3HAHHUS, UCIIOJIb3yeMbIMH B (u3uke: HaOII0eHHE,
OIKCaHKE, U3MEPEHNUE, SKCIIEPUMEHT; BIIaJeHUE YMEHUSAMHI 00pabaThIBaTh PE3yNbTaThl U3MEPEHUH,
OoOHapyXuBaTb 3aBUCHUMOCTb MEXAYy (QU3MUECKUMHU BEJINYMHAMH, OOBSACHATH IOJyYEHHbIE
pE3yabTaThl U 1€J1aTh BBIBOBL;

BJaJICHUE YMEHUSMH BBIIBUraTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOIIMX (U3NYECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, NMPOBEPSATh UX SKCIEPUMEHTAIBHBIMU CpEACTBAMH, (HOPMYIHPYs
IeJIb UCCIICIOBAHUS; BIIaJICHHE YMEHUSIMHU ONUCHIBATH U OOBSICHATH CAMOCTOATEIBHO NMPOBEAEHHbIE
HKCHEPUMEHTHI, AHAJIM3UPOBATh PE3YJIbTaThl IOJYYEHHOW M3 SKCIEPUMEHTOB HH(OpManuy,
ONPEENATh JOCTOBEPHOCTH ITOJYYEHHOTO PE3YNbTaTa;

YMEHHUE pelIaTh NPOCThIe U CI0XKHbIE (PU3NUECKUE 3a1auH;

c(hOpMHUPOBAHHOCTh YMEHHS TMPUMEHATH I[IOJIyY€HHbIE 3HAHUS [UIsI OOBSCHEHUS YCIOBUI
NpOoTeKaHus (PU3MUECKUX SBICHUH B TPUPOAEC M IS MPHUHATHUS MPAKTUYECKUX pPEIICHUHA B
IIOBCEIHEBHOM JKH3HH;

MOHMMaHHUEe (PU3NYECKUX OCHOB M MPHUHIIMIIOB JeUCTBUS (pabOThl) MalllMH U MEXaHU3MOB, CPEJICTB
NEPEIBIKEHUS] U CBSI3M, OBITOBBIX IMPHUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKUX MPOIECCOB,
BIMSAHUS HMX Ha OKDPYXKAIOIYI0 Cpely; OCO3HAaHME BO3MOXKHBIX IIPUYMH TEXHOICHHBIX U
HKOJIOTHYECKUX KaTacTpod;

c(OPMHUPOBAHHOCTh COOCTBEHHOM NO3MLMU IO OTHOIIEHUIO K (U3NYECKOH UH(pOpMauuy,
MIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

IIpeaMeTHBbIe pe3yabTaTbhl OCBOCHHS BBITYCKHMKAMM CpEIHEH IIKOJBI MPOrpaMMbl Mo (u3uke Ha
yIIIyOJN€HHOM YpOBHE [OJDKHBI BKIIIOYAaTh TPeOOBaHUS K pe3yidbTaTaM OCBOCHMsA 0a30BOro Kypca M
JIOTIOJTHUTEIIBHO OTPaXkaTh:



c(hopMUPOBAaHHOCTh CHUCTEMBI 3HaHUK 00 O0OmUX (PHU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX H
TEOPUSIX W MPEJICTABICHU O JeHCTBUU BO BeeneHHoN (U3UYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX
YCIOBUSX;

OTpabOTAaHHOCTh YMEHHS MCCIICIOBATh M aHAJIM3UPOBATh pazHOOOpa3Hbie (U3HYECKHUE SBJICHHS U
CBOICTBa OOBEKTOB, OOBICHATH TeOPU3NICCKUE SIBJICHUS U MPUHITUIBI PA0OTHl M XapaKTePUCTHKU
MPUOOPOB M YCTPOMCTB;

BIIQJICHWE  METOJAaMH  CaMOCTOSITEIBHOTO  IUIAHUPOBAHUS U TMPOBEJACHUS  (PU3MUECKHUX
HKCIIEPUMEHTOB, OMUCAHUS W aHallM3a TMOJNYYeHHOW WM3MEpHUTEIbHOUW WH(POpPMAIUHU, ONpeaeTIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa;

c(hOpMHPOBAHHOCTh YMEHUH IPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH TIOCIICACTBHS OBITOBOM
Y TIPOM3BOCTBCHHOM JESITETFHOCTH YETIOBEKA, CBSI3aHHOU ¢ (DU3MUECKUMH MPOLIeCCaMU, C TO3UIUI
9KOJIOTHYECKOH 0E30IaCHOCTH.

2. Copepxxanue yueOHOIro MaTepuaJia

Ne | HazBanmue Koanu | Conep:xxanmne y4eOHOro paszaesa Konrpoian
n/n | pasgeJa ecTBO | OCHOBHbBIE H3y4YaeMble BOIIPOCHI (mpakTuYeckue u
4acoB JlabopaTopHbIe
padoThI,
TBOpPYECKHUE H
NMPOEKTHbIEC
PadoThI, IKCKYPCHU
H 11p.)
10 kaacc (68 yacoB, 2 yaca B He/1eJ110)
1 Benenue. 1
®duzuka u
€CTEeCTBEHHO-
HaY4YHBII METO
MMO3HAHUS
MIPUPOJIbI
1.1 | ®usuka u 1 ®usuka — GyHIaMeHTaIbHAs HAyKa O
€CTECTBEHHO- npupojae. Hayunslid METOI MO3HAHUS MHPA.
Hay4HbIH METO]I B3anmocBs3p Mex 1y Gpusukoit u [pyrumu
TTO3HAHUS €CTEeCTBCHHBIMU HayKaMHu. MeTO b
MIPUPOJIbI HAyYHOTO UCCIIeTOBaHUS (PU3HMUECKUX
siBlicHUN. OU3NYECKHEe BEIUYNHBL.
[TorpemrHocTy U3MepeHU PUINIECKUX
BeIMYMH. MoaeanpoBaHue SIBICHUHA U
MIPOLIECCOB MPUPOJIbI. 3aKOHOMEPHOCTb U
CIIy4aHOCTh. PU3NYECKHE 3aKOHBI U
rpaHulbl UX TpuMeHUMOCTH. Dusnueckue
TEOPHH U MPUHIIUATI COOTBETCTBUS. POIb 1
MecTo (pu3uKU B GOPMUPOBAHUN
COBPEMEHHOM HAy4YHOM KapTUHBI MHPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJIEH.
®dusuKa 1 KylIbTypa.
2. MexaHuka 27
2.1 | Kunematuka 7 Mexanudeckoe aBuxenue. Cuctemsl KonTponpHas
orcuéra. CKaJsipHbIE U BEKTOPHbBIE pabota Ne 1
buznvecKkre BeMMYnHbl. MaTepuanbHas «I10 TEME
touka. [loctynarenpHoe IBHKEHHE. «Kunemartuka TOUKH
Tpaexkropusi, myTh, IEPEMEIICHHE, Y TBEPAOTO TElla»
KOOPJIMHATAa, MOMEHT BPEMEHH, TPOMEXKYTOK
BpEMEHH. 3aKOH OTHOCUTEITLHOCTH JlaGopaTopHas

JBHKEHMsI. PaBHOMEpHOE NPSMOIMHENHOE pabota Ne 1




nBkeHue. CKOpoCcTh paBHOMEPHOTO «3yuenue
MPSIMOJIMHEMHOTO IBM>KEHUS. Y paBHEHUE JIBUKEHHUS Tena,
paBHOMEpHOTO NBIKeHUS. ['paduku OpOIIEHHOT O
paBHOMepHOTO ABMkeHUs. Croorcenue TOPU30HTAJIbHA
cKopocmell.
HepaBHomepnoe asuxenue. CpenHsis JlaGopaTopHas
CKOpOCTb. MTHOBEHHAs1 CKOPOCTb. pabora No 2
Yckopenue. PaBHOYCKOpEHHOE ABUKEHHE. «3yuenue
VYpaBHEHNE PaBHOYCKOPEHHOTO IBUKEHUS. JBIDKEHUS TeJa 1o
['pacduiku paBHOYCKOPEHHOTO OKPY’KHOCTH»
nBuxeHust. Ceoboonoe naoenue mei.
Ycxopenue c60600H020 naoenus.
JIBMKEHME 110 OKPYKHOCTH € ITIOCTOSTHHOM 110
MOAYIIO CKOpPOCThIO. LleHTpocTpeMuTensHoe
yckopeHnue. [lapamempul 08udicenus
HebecHvlx men.Abconomno meépooe meino.
Ilocmynamenvhoe u epawjamenvroe
08udiceHUe abcontomuo meépooco meia.
Yenosas ckopocmo, uacmoma u nepuoo
obpawetus.

2.2 | 3aKoHBI SBnenune nnepunu. Macca u cuia.

JTUHAMUAKHU WNuepruanbHble CUCTEMBI OTCUETA.
Herorona BzaumopgeiictBue Ten. CinoxeHue cui.

[lepBblii, BTOPOH M TPETUA 3aKOHBI
HeroroHa.
Ipunyun omnocumenvnocmu I anunes.
T'eoyenmpuueckas u ceauoyenmpuieckas
cucmemvl omcyéma.

2.3 | Cuibl B 3aKOH BCEMHPHOTO TATOTEHUS. KonTtponbsHas

MEXaHUKE I'paBUTanIMOHHAS TOCTOSIHHAS. pabota Ne 2 o Teme
Cuna tsoxectu. Cuna masjcecmu Ha Opyeux «JIlnHaMuka. 3aKOHbI
naanemax. llepsas kocmuyeckas ckopocme. | MexaHuku Herotona.
euoicenue HebecHbIX mesl U CNYMHUKOS. Cuiibl B MEXaHUKE»
Bec u HeBeCOMOCTD. Jlaboparopuas
Cunel ynpyroctu. 3akoH ['yka. pabota Ne3
Cunel TpeHus. «3mepeHnne

KECTKOCTHU
MPY>KAHBD)
JlaGopaTopHas
pabora Ne 4
«3mepenue
koo PunmeHTa
TpEeHUs
CKOJIBXKEHUS»

2.4 | 3aKoHBI Nmnynbce Tena. Umnynbe cuibl. 3aKoH JlaGopaTopHas
COXpaHEHU B COXpaHEHHMs UMITyJbca. PeakTuBHOE pabota Ne 5
MEXaHHKE JIBUJKECHHUE. «3ydyeHue 3akoHa

Pa6ora cusnbl. MOLTHOCTB. COXpaHEHHUs
Kunernueckas sneprus. MEXaHUYECKOU
Pabora cunsl TsKecTu. [loTeHnmanbsHas OHEPIrUHn.»
SHEPTHUs TeJla B TPABUTALIMOHHOM I10JI€.
PaGora cunbl ynpyroctu. Ilorennuansnas
SHEprus ynpyro aeopMUpPOBaHHOTO Tela.
3aKOH COXpaHEHHs] MEXaHUYECKON IHEPIHH.

2.5 | Craruka PaBHOBeCcHE MaTepHUaIbHOM TOYKH U JlaGopaTopHas




TBEPAOTO Tena. Buasl paBHOBeCUs. Y CI10BUS
paBHOBECHS.
MoOMEHT CUIIBL.

pabotaNe 6
«3yuenue
paBHOBecHs TeJla
O]l NEHUCTBUEM
HECKOJIBKUX CHJD»

2.6 | OcHOBHI 2 JaBnenue. 3akon [lackans. PaBHoBecue
TUAPOMEXaHUKH JKUJKOCTH U Tra3a. 3aKkoH Apxumena.
IInaBanue Temn.
Heuorcenue scuokocmu. 3akon Bepuynnu.
Ypaenenue bepuynnu.
Tlonsenenune 1 KonTponbsHas
UTOTOB U3y4EHUS pabota Ne 3 o Teme
TEMBI «3aKOHBI
«MexaHukay» COXpaHEHHUs B
MexaHuke. CTaThKa
3. MonekynsapHas 17
¢uznka u
TEPMOJIMHAMHKA
3.1 | OcHOBBI 2 MonekynspHo-kuHeTndeckas reopust (MKT)
MOJIEKYJISIPHO- CTPOEHUS BEIECTBA U €€
KMHETHYECKON AKCIIEPUMEHTAJIBHBIE JOKA3aTEIbCTBA.
teopuun (MKT) bpoyHOBCKOE IBHKEHHE.
TemmnepaTypa u TEIIOBOE PaBHOBECHE.
[xainer [enscus u KenpBuaa. AGCOTIOTHAS
TeMIlepaTypa Kak Mepa CpeIHei
KMHETUYECKOM SHEPrUU TEIIOBOIO
JBUKEHUS YaCTHULl BEILIECTBA.
Cuibl B3aMOJICUCTBHS MOJIEKYJT B pa3HBIX
arperaTHbIX COCTOSTHUSIX BELIECTBA.
Mopneinb «uaealbHbIN Ta3y.
JaBnenue raza. CBsizb MKy JaBJICHUEM U
CpeIHEN KNHETUYECKOM dHEpPrueu
MOCTYMATEIbHOTO TEMJIOBOTO IBMXKCHUS
MOJIEKYJI UJICAIbHOTO Ta3a.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TEOpUU HJI€aJIbHOTO rasa.
3.2 | YpaBHeHue 5 YpaBHEHHE COCTOAHUS UICATTBHOTO rasa. JlaGopaTopHas
COCTOSIHMS Ta3a YpasHenue Menzeneesa-Knaneiipona. pabotalNe7
Nzonpoueccel. ['a30Bbie 3aKOHBI. «IKCIepUMEHTAJIbHA
1 IIPOBEpKA 3aKOHA
I'eit-JIroccaka»
3.3 | Bzaumurle 1 B3aummabie ipeBpaliieHus JKUAKOCTH U rasa.
TpeBpaIieHus HacplmienHble ¥ HEHACHIIICHHbBIE
KUJKOCTH U rasza napsl. /lasnenue HacvlujeHHo2o napa.
Kunenue. Brasxcnocmos 6030yxa.
3.4 | Kungkoctu u 2 Mopenb cTpoeHUs KUIKOCTH.
TBEp/bIE TeJa [loBepXHOCTHOE HATSAKEHUE.
Cmavueanue u necmadusanue.
Kanunnapuo.
Kpucranmmaeckue u amopdHbIe
tena. Mooenv cmpoerus meépovix
me. MexaHnuecKkre CBONCTBA TBEPBIX TeJl.
Kunkue KkpucTauibl.
3.5 | OcHOBBI 7 Buytpennss sneprus. Tepmonunamuueckast | KonrponpHas

TEPMOAWMHAMUKN

cucrtema u eé PaBHOBECHOEC COCTOSHHUC.

pabota Ne 4 o Teme




Pabota u Temonepeaaya Kak crioco0bl «MounekynspHas
M3MEHEHHUs BHYTPEHHEH SHEPTUu. buzuka u
KonuuecTBo TEmaoThl. TEPMOJUHAMHUKA
TenmnoémkocThb. Pazosvle nepexoowi.

VYpaBuenue terioBoro 6ananca. [lepsrrit

3aKOH TEPMOIMHAMUKH.

AnuabaTHbIi nporecc.

HeoGpatuMocTh TeraoBbIX

MPOLIECCOB. Bmopoii 3aKkoH mepMoOUHAMUKU

U e20 cmamucmuyeckoe mojaKo8aHue.

[TpeoOpa3oBaHus SJHEPTUU B TEILUIOBBIX

MammHax. [Juxn Kapro. KI1]] TenioBbix ma-

TIHH.

4. OcHOBBI 16

INEKTPOAH-

HAaMUKH

4.1 | DnexrtpocTtatuka | 6 DOneKkTpruuecKuil 3apsj. 3aKOH COXpaHEHUs KonTponbHas

AIIEKTPUYECKOTO 3apsaa. DJIEKTPUIECKOe pabota Ne5 o reme
B3aumoieiicteue. 3akoH Kynona. «DIEKTPOCTATUKA
bnuskooeticmeue u danvrooeticmaue.
HanpsxéHHoCTh 1 MOTEeHIUAN
ANIEKTPOCTATUYECKOTO MOJISI, CBSI3b MEXKIY
HUMU.
JInHuun HanIPsAKEHHOCTH U
HKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH.
[TpuHLIMI CyneprO3ULIUH SIEKTPUUECKHUX
noJiei. PaznocTs moreHumanos. //posoonuxu
U OUBIEKMPUKU 8 JNIeKMPU4eckom noJe.
OnekTpuyeckas EMKOCTb.
Konpaencarop. Snepeus snekmpuueckozo
noJ.

4.2 | 3akoHBI 7 ITocTosiHHBIN 2n1eKTpUUeckuil Tok. Cuna KonTponbHas
MTOCTOSIHHOTO toka. Conporusienue. [locnenoBarensHoe U | pabora Ne 6 o Teme
TOKa napaiebHOe COeIMHEHHUS IPOBOIHUKOB. «3aKoHBI

PaGoTa 1 momHOCTh TOKa. 3akoH [[xoyrs- MTOCTOSTHHOTO TOKa»

Jlenna. JlaGopaTopHas

Onexrpoasmxymas cuna (31C). paborta Ne 8

3akoH OMa 11 ITOJIHOM JIEKTPUUECKOI «IlocnenoBatenbHOE

LEMu. U HapajieIbHoe
COEIMHEHUS
IIPOBOJAHUKOBY
JlaGopaTopHas
pabota No
9«H3mepenue D/1C
U BHYTPEHHETO
COIPOTHUBIICHUS
HCTOYHUKA TOKA.»

4.3 | DnekTpuyeckuit | 5 DJIEKTPOHHAs TPOBOIMMOCTh METAJLIIOB. KonTtponbsHas
TOK B Pa3JIMYHBIX 3aBUCHMOCTb COMIPOTUBIICHUS TPOBOIHUKA pabora Ne 7
cpenax OT TEMIEPATYPHI. «DNeKTpUYeCcKuit

Ceepxnposooumocme.

DAEKTPUUYECKUN TOK B MOTYIPOBOIHHUKAX.
CoOCTBeHHAS M TPUMECHAST TPOBOINMOCTH.
p-n-niepexon. [1onynpoeoonuxoswiii 0uoo,
mpanzucmop. Ilonynposoonurosvie

TOK B pa3JIMYHBIX
cpeaax»




npubopebi.

DJEeKTPUUYECKUN TOK B

ANEKTPOJINTAX. DNEKMPOU3.
DNeKTpUUECKHi TOK B BaKyyMe U rasax.
Inasma.

Peseps 1
11 kaacc (68 yacoB, 2 yaca B He/1eJ10)
1. OcHoBBI 9
IJEKTPOANHA-
MUKH((ripoomxerHue)
1.1 | MarautHoe tiosie | 5 MaruutHoe nosie. MUHnykius JlaGopaTopHas
MarHUTHOTO 110JI1. BekTop MarHuTHOM pabotalNe 1
WHAYKIINU. «Habnronenue
JlelicTBME MAarHMTHOTO MOJISI HA MPOBOJHUK C | JEUCTBUSA
TOKOM U JABMKYIIYIOCS 3apsyKEHHYIO MarHUTHOTO TOJIS Ha
YaCTHULLY. TOK»
Cuna Amnepa. Cuna Jlopeniia.
[IpaBuiiO 1€BOM PYKH.
MarsuTHbI€ CBOWCTBA
BeliecTBa. MazHumuas 3anuce UHGOpMayuu.
DnekmpousmepumenvHvle NPUOOPY.
1.2 | OnexkrpomarHutH | 4 SIBneHue 2IEKTPOMArHUTHON UHAYKIIVH. JlaGopaTopHas
ast UHAYKIUS Maruuthsiii notok. [Ipasuino Jlenna. 3akon | pabora Ne 2
AIIEKTPOMAarHUTHOW MHAYKIIHH. «3yuenue
DNeKTpOMarHUTHOE TOJIE. JIEUCTBUS SIBICHUSA
Buxpesoe snekmpuueckoe 3JIEKTPOMATrHUTHON
noze. IIpakTuyeckoe MprUMEHEHNE 3aKOHA WHAYKIINH.
AIIEKTPOMAarHUTHOU
uHAyKuu. Bosnuknosenue I/]C unoykyuu 6 | KonTponpHas
O0BUICYUUXCSL NPOBOOHUKAX. pabota Ne 1 mo Teme
SIBneHune caMOMHTYKIMH. «MarnuTtHoe moJe.
NHAyKTUBHOCTD. DneKTpOMarHuTHast
DHeprusi MarHUTHOT'O TIOJISl TOKA. DHepeus UHAYKINS
9NEKMPOMASHUMHO20 NOJ.
2. MexaHnyeckue 17
Kosie0aHusl
2.1 | Mexanuueckue 3 Mexannyeckue KoyiedaHus. Jlaboparopnas
Kose0aHus CBoboanble konebanus. MaremaTrueckuii 1 | pabora Ne3
NPYXUHHBIN MasTHUKH. [IpeBpatienus «Ormpenenenue
SHEPrUM NpH KoJieOaHUsIX. AMIUIUTY/A, YCKOpEHUS
MepHoI, YacToTa, (ha3a KoseOaHHiA. ¢BOOOIHOIO
Beinyx1eHHbIe KoJIe0aHus, pe30HaHC. naJeHust Ipu
TIOMOUIY MasATHUKA.)
2.2 | DnekTpomaraur- | 6 DNEeKTpPOMarHUTHbIE KOJICOaHNUSI.

HbIE KoieOaHus

KonebaTenbpHbIN KOHTYP.

CB00OOAHbIE TEKTPOMArHUTHBIE KOJICOaHUs.
Asmoxonebanus. Beinyscoennvie
INEKMPOMASHUMHbLE KOJIeOAHUS.
[lepemMeHHBIN TOK.

Konoencamop u xamywxka 6 yenu
nepemenHoz2o moxa. Pezonanc 6 yenu
nepemMenHo20 MoxKa.

Dnemenmapuas meopust mparcgopmamopa.
Ilpoussoocmeo, nepedaua u nompebnenue
NEKMPUYECKOLL IHEP2UMU.




2.3 | Mexanuueckue 3 Mexanndeckue BoJiHbI. [loniepeunsie u
BOJIHBI MIPOJOTBHBIEC BOJHBI. DHEPTHs
BOJIHBL. Mumepghepenyus u oupparxyus
60./1H. 3BYKOBBIE BOJIHBI.
2.4 | DNEeKTpOMarHuTH | 5 DIEeKTPOMarHuTHOE TOJIE. KoutponbHas
bI€ BOJIHBI ONeKTPOMarHUTHHIE BOJIHBI. pabota Ne 2 o treme
Buxpesoe anekrpuueckoe noine. Ceoticmea «Konebanus n
INEeKMPOMASHUMHBIX 60/1H. J{nanazoHbl BOJIHBI»
AIEKTPOMATHUTHBIX U3TYYCHHUH U UX
MIPAKTHYECKOE IPUMEHEHHE.
Tpunyunel paouocessu u menesuoeHusl.
3. Ontuka 13
3.1 | CBetoBble 11 I'eomerpuueckas ontuka. IIpssmonunerinoe JlaboparopHas
BOJIHBI. pacnpocTpaHeHUE CBETA B OJTHOPOTHOM pabota Ned
I'eomerpuueckas cpene. 3akoHbl OTpaxkeHus U npesnomnieHuss | «M3mepenue
Y BOJIHOBAst ceera. [lonHoe oTpaxkenne. OnTuyeckue MOKa3aTes
OITHKA puOOpHI. IIPETOMIICHUS
BonHOBBIE CBOICTBA CBETA. CTEKJIa»
Ckopoctb cBeta. IHTEepdepeHnus cBera. Jlaboparopuas
KorepenTHocTh BoaH. J{udpakius cBera. pabota Ne 5
[Tonspuzanus ceera. Jlucnepceus cBera. «Onpenenenue
[TpakTHueckoe NpUMeHeHue ONTUYECKOM CUIIBI U
AIIEKTPOMAarHUTHBIX U3TY4EHUH. ¢doxycHOTO
paccTosHUs
cobuparornieit
JIUH3BI»)
JlaboparopHas
pabota Ne 6
«Omnpenenenue
JUTMHBI CBETOBOM
BOJIHBI»
JlaboparopHas
pabora Ne 7
«OyeHka
UHGOpMAYUOHHOU
éMKOCmU KOMRAKM-
oucka (CDy»
3.2 | U3nyueHue n 2 Bunb! nznydennii. IcrouHnky cBera. JlaboparopHas
CIIEKTPBI Crnextpel. CieKTpaibHbIN aHAIN3. pabota Ne 8»
TennoBoe u3nyuenue. Pacnpedenenue «Habmonenne
9Hepauu 6 cnekmpe abcoomHO YEPHO20 CIUIOLIHOIO U
mena. JIMHENYaTOrO
[Ikana »IeKTPOMAarHUTHBIX BOJH. CIIEKTPOB»
Habmoenue ciekTpos.
4 OcHOBBI 3
CIIELIUAIILHON
TEOpUHU
OTHOCHTEIIb-
HOCTH
3.1 | OcHOBBI 3 Ipuuunwr noaenenus CTO.
CIIEHHAIIBHON [Toctynatel CTO: uHBapuaHTHOCTH MOJLYJIS
TEOpUHU CKOPOCTH CBETA B BAKyyM€, IPUHIIUI
OTHOCUTEJIBHOCT OTHOCHUTEILHOCTH DUHINTEHHA.
u (CTO) Ilpocmpancmeo u epems 6 cneyuanbHou

meopuu OMHOCUMENbHOCNU. 3H€p2uﬂ u




UMNYIbC C8OOOOHOU YACMUYBL.
CBs13b MacChl ¥ SHEPTUH CBOOOTHOM
YaCTULIbI. DHEPIHsl OKOSI.

KBanToBas
¢buznka

17

5.1

CBeTOBBIE
KBAaHTHI

IIpeomem u 3a0auu K6aHMOBOU PuzuKu.
I'mnore3a M. IInaHka o kBaHTax.
®orodrddext. DoToH.

VYpaBHeHnue A. DUHIITEWHA 15
dororddexra.

Onvimol A.I'. Cmonemoaa.

3akonvl homosgppexma.
KopnyckynsipHO-BOJIHOBOM

nyanusm. Jugpaxyus

91eKmpoHos. J|aBeHue cBeTa.

Omnsitsl I1.H. JIle6enesa u C.1. BaBunoga.
CooTHolIeHnEe HEONpeAeIEHHOCTEN
I'eiizenOepra.

52

AToMHas Qusmnka

OmnsiTel Pesepdopaa. [lnanerapuas Mmoaensb
ctpoeHust atoMa. OOBsACHEHUE TMHEHYATOrO
CIIEKTpa BOJOPO/Ia HA OCHOBE KBAHTOBBIX
noctysatoB bopa.

Cnoumannoe u 8bIHyHCOeHHOoe

usnyyenue ceema. Jlazepol.

53

dusuka
aTOMHOTO Si7Ipa

CocTtaB 1 CTpOEHUE aTOMHOTO S1pa.
N3otomnel. SnepHble CUIIBL.

Obmennas mooenv 10epHO20
83AUMOOelCMBUS.

Jedekt Macchl U SJHEPTHs CBSI3U SApA.
PapnoaktuBHOCTE. BHAbI paluOaKTUBHBIX
MIpEBpaIICHUI aTOMHBIX

anep. Paouoakxmuenoe usnyyenue, npasuia
cmewjeHusl.

3aKOH paJiM0aKTUBHOTO pacmaja.

MeTo 161 HAOMIOICHUS U PETUCTPALIUU
AJIEMEHTAPHBIX YACTHII.

SnepHble peakuuu, peakluu JeJeHus u
cunre3a. llenHas peakuus neeHus

anep. Aoepnas suepeemuxa. TepmosinepHbIit
CHHTE3.

[Ipumenenue snepHoOi

sHeprun. buonosuueckoe oeticmeaue
PAOUOAKMUBHBLX UZTYYEHULL.

54

DnemMeHTapHbIe
YaCTHIIBI

DJIeMEHTapHbIE YaCTUIIBI.
dyHgaMeHTaIbHbBIC B3aUMOICHCTBHS.
YcKopUTENHN 3IEMEHTAPHBIX YaCTHILI.

KontposbHas
paborta Ne 4 o Teme
«KBanToBast
(117637063

Crpoenue
Bcenennon

6.1

Conaeunas
cucTeMA.

Buoumvle osusicenus nebecnvix men. 3axonwi
Kennepa.

CoJiHeUHast cCUCTEMA: TIAHETHI U MaJible
Tena, cuctema 3emisi-JlyHa.

[Nanaktrka. CoBpeMeHHBIE TIPEICTABICHHUS O
CTPOEHHUHU U 3BOJIIOLIMU BCeneHHON.




6.2

CouHrile u 2
3BE3 bl

Crpoenue u 3Bomtonus ConHua u 3BE31.
Knaccudukanus 38€31. 383161 1 HICTOYHUKH
WX DHEPTUU.

6.3

Crtpoenue 2
Bcenennon

Hpyeue canaxmuxu. [Ipocmpancmeenno-
8pemenHble Macumaodwl Haboaemou
Bcenennou. I[lpumenumocms 3axono8
@usuxu 011 00BACHeHUS NPUPOObL
KOCMUYECKUX 00bEeKmoa.

Temnan mamepus u mEMHAA SHEPIUAL.

IloBTOpEeHne

Peseps 1

3. TemaTn4yeckoe IMJIAHUPOBAHME.
Ili1anupyemble npeaMeTHbIE Pe3yJbTAThI

Ne
n/n

Ha3Banmue pasaena

Koanu
eCT-BO
JacoB

IInanupyemsle pe3yJabTarhl (IpeAMeETHBIE)

10 kiace (70 yacos, 2 yaca B He/1eJ110)

BBenenune. ®usuka u
€CTCCTBCHHO-
HAaYYHBII METOJ
MO3HAHMS IPUPOJIBI

1

1.1

®dusuka u
€CTECTBEHHO-
Hay4HBIA METOJI
MIO3HAHUS TIPUPOBI

OOBSCHITH Ha KOHKPETHBIX MTPUMEPax poiib U MECTO (PU3UKH B
(GhopMHPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa, B
Pa3BUTHUU COBPEMEHHBIX TEXHUKH U TEXHOJIOTHUM, B
MPAKTUYECKON AesITeNbHOCTHU JroAeH. JleMoHCTpupoBaTh Ha
MpuMepax B3auMOCBSI3b MEXKIY (GU3UKON U APYTUMHU
€CTECTBEHHBIMU HayKaMHU.

Bocrnpou3Boauts cxemy HayqHOTO MO3HAHUS, TPUBOIHUTH
mpUMepHl €€ UCIoNb30BaHus. JlaBaTh onpeaeneHue MOHATUH U
pacro3HaBaTh UX: MOJICJIb, HAyYHAas THUIOTE3a, U3nIecKas
BEIMYMHA, GU3NYECKOE SIBICHUE, HAYUYHBIN QakT, PU3nIecKuit
3aKOH, pU3HUECcKasi TEOpHs, MIPUHITUTT COOTBETCTBHS.
O060CcHOBBIBaTH HEOOXOIUMOCTD UCIIOJIB30BAHUS MOJIETICH NSt
onucaHusl GU3NICCKUX SIBJICHUHN U TiporieccoB. [IpuBoauth
MIPUMEPBI KOHKPETHBIX SIBJICHUH, IPOLECCOB U MOAENEH IS uX
OTIHICaHUSI.

[TpuBoauTh MpUMEpPHI GU3NYECKUX BeTUIrH. DOpMyITUpOBaTH
(bu3uYecKre 3aKOHBI. YKa3bIBaTh TPAHUIIBI MPUMEHHUMOCTH
(bU3MYECKUX 3aKOHOB.

[TpuBOUTH MpUMEPHI UCTIOIB30BAHUS PU3NYECKUX 3HAHUM B
JKUBOITUCH, aPXUTEKTYpE, 1eKOPATUBHO-TIPUKIIATHOM
UCKYCCTBE, MY3bIKE, CIIOpPTE.

Oco3HaBaTh LIECHHOCTh HAYYHOT'O MO3HAHUS MUpA IS
YeJIOBEYECTBA B LIEJIOM U JIJISl KaX/I0Tr0 YeJIOBeKa B
OTJIENIbHOCTH, BaXKHOCTb OBJIAJCHUSI METOI0M Hay4YHOI'O
MO3HAHUS JIs IOCTHDKEHHUS ycrexa B JIFoOOM BHJIE
MPAKTUYECKOU JeATETbHOCTH.

['oTOBUTH Mpe3eHTaIK U COOOIICHUS 110 U3YYEHHBIM TEMaM
(BO3MOXHBIE TEMBI IIPE/ICTABIICHBI B YUEOHHUKE).

Mexanuka

27




2.1

Kunemaruka

JlaBaTh onpeenieHue MOHATHI: MEXaHUYECKOE JBHKECHUE,
MOCTYIATEIbHOE IBMKCHUE, PABHOMEPHOE JIBHKCHHE,
HEpPaBHOMEPHOE JIBUKCHHE, PABHOYCKOPEHHOE JIBUKCHHE,
JIBIKEHUE TI0 OKPYKHOCTH C IMTOCTOSTHHOW CKOPOCTBIO, CHCTEMa
oTcuéTa, MaTepHalibHAS TOYKA, TPACKTOPHUS, TTYTh,
nepeMenieHrne, KOOpJaAuHaTa, MOMEHT BPEMEHH, IIPOMEKYTOK
BpPEMEHH, CKOPOCTh PABHOMEPHOTO JIBUKCHUS, CPEIHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE,
[IEHTPOCTPEMHUTEITHHOE YCKOPCHHE.

Pacrio3naBaTh B KOHKPETHBIX CUTYAIUsX, HAOMIOAATD SBICHUS:
MEXaHWYECKOE JIBIDKEHUE, MIOCTYIATEIbHOE IBIKCHNE,
pPaBHOMEpHOE JIBI)KCHHUE, HEPaBHOMEPHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE JIBIDKEHUE, O8UIICEHUE C YCKOPEeHUeM
€680000H020 nadenus:, TBUKEHHUE 10 OKPY>KHOCTH C MTOCTOSTHHOM
CKOPOCTBIO.

Bocrnpou3BoauTh sSBIEHUS: MEXaHUUECKOE JIBI)KECHHUE,
paBHOMEPHOE JIBIKCHHE, HEPABHOMEPHOE JIBHKCHUE,
PaBHOYCKOPEHHOE JIBIXKEHUE, O8UIHCEHUE C YCKOPEeHUeM
€680000H020 nadenusl, TBUKEHHUE 10 OKPY>KHOCTH C TOCTOSTHHOM
CKOPOCTBIO /I KOHKPETHBIX TEIl.

3amaBaTh CUCTEMY OTCUYETA IS ONMCAHUS JIBHIKCHUS
KOHKPETHOT'O TeJa.

Pacro3naBathk cUTyaIuu, B KOTOPBIX TEJIO MOXHO CUHTATH
MaTepuaabHOU TOYKOM.

OnuceiBaTh TPACKTOPHH JBHKCHHUS TEJI, BOCIIPOU3BOIUTH
JIBUKCHHUE U IPUBOAUTH IPUMEPHI T€JI, UMEIOIINX 3aJaHHYIO
TPACKTOPHIO JTBUKCHHS.

OmnpenensiTh B KOHKPETHBIX CUTYAIUSIX 3HAUYEHUS CKaJSIPHBIX
(U3HYECKUX BEIMYMH: MOMEHTA BPEMEHH, IIPOMEKYTKA
BpPEMEHH, KOOPIUHATHI, TYyTH, CPEAHEH CKOPOCTH.

HaxoauTs MOy b M IPOSKIIMHA BEKTOPHBIX

BETIUYUH, GbINOJHAMb OCUCMEUS YMHONCEHUS HA
YUCI10,CIIOKCHHSI, 8bIYUMAHUS BEKTOPHBIX BEJTUYHH.
OmnpenensiTh B KOHKPETHBIX CUTYAIHMSIX HAMIPABJICHUE, MOTYIb U
MIPOEKITNY BEKTOPHBIX (DHU3NYECKUX BETUUUH: TIEPEMEIICHHUS,
CKOPOCTH PaBHOMEPHOTO JIBFKEHUSI, MTHOBEHHOU CKOPOCTH,
YCKOPEHHUSI, IIEHTPOCTPEMHUTEIHLHOTO YCKOPEHHUS.

[TpuMeHsTh 3HAHUS O IEUCTBUSAX C BEKTOPAMU, MOTYICHHBIE HA
ypokax reomeTpun. CKa1adbleams U 8bl4UmMams 6eKMopbl
nepemeujeHull U CKOpocmetl.

Buisensams yemotiuuevle nosmopsowuecs céazu mexicoy
BEIUHUHAMU, ONUCBIBAIOWUMU MEXAHUYECKOe O8UICEHUE.
Hcnonvzosams paznuunvle 31eKMpoHHblE PeCypChl O
NOCMPOEHUsL IKCNEPUMEHMATILHBLX 2PAPUKO8 U UX 00PAOOMKHU.
Yemanaenueamo dhusuueckuii cmvicn koagpuyuenmos
NPONOPYUOHATILHOCMU 8 BbIABIECHHBIX CBA35X, 8 pe3ylbmame
noJy4ams Ho8ble (husulecKue 6eUIUHbL.

Pabomamu 6 nape, epynne npu evinonnenuu
UCC1e008amenbeKux 3a0aHul.

Oyenusamov peanbHOCMb 3HAYEHUL NOJIYYEHHBIX QUUYECKUX
BEIUYUH.

Braoemws cnocobamu onucanusn 08udiceHus: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh YPaBHEHHSI PABHOMEPHOTO M PaBHOYCKOPEHHOTO
MEXaHHYeCKOro ABkeHus. COCTaBIATh ypaBHEHUS




PABHOMEPHOTO ¥ PABHOYCKOPEHHOT'O IIPSIMOJIMHEWUHOIO
NBUKCHHS B KOHKPETHBIX cUTyalusax. OnpenensaTs 1o
YPAaBHEHUSIM I1ApAMETPhI JIBUKCHMUS.

[TpuMeHsTh 3HaHUS O MOCTPOCHUHU U YTEHUU IpaUKOB
3aBUCUMOCTH MEXAY BEJIUYMHAMMU, I0JyYCHHBIEC HA YPOKaX
anreOpbl. CTpouTh rpaduk 3aBUCUMOCTH KOOPAMHATHI
MaTepHUAIBbHOU TOUKU OT BpEMEHU JIBHKeHUsA. OnpenensTh 1o
rpauKy 3aBUCUMOCTH KOOPAMHATHI OT BPEMEHU XapaKTep
MEXaHNYECKOI0 IBUKECHHUs, HA4aJIbHYI0 KOOPJAUHATY,
KOOpJMHATY B YKa3aHHBII MOMEHT BPEMEHH, U3MECHEHHE
KOOPIHMHATHI 32 HEKOTOPBIA MPOMEKYTOK BPEMEHH, ITPOCKLIUIO
CKOpOCTH (11 paBHOMEPHOT'O IPSMOJIUHEHHOTO TBHXKEHUS).
OmnpenensTs 1o rpaguKy 3aBUCUMOCTU IPOEKLUN CKOPOCTH OT
BPEMEHH XapaKTEP MEXaHUYECKOTO IBUKEHUS, IPOCKIUIO
Ha4yaJIbHOU CKOPOCTH, MPOEKIMIO YCKOPEHUsI, U3MEHEHHE
KoopauHaThl. OnpenenarTs o rpaguKy 3aBUCUMOCTH ITPOSKIIUH
YCKOPEHHS OT BPEMEHM XapaKTep MEXaHUYECKOIO JIBUKEHHS,
MU3MEHEHHE IPOEKIIUY CKOPOCTH 3a OIIPEIEIEHHBIN
IIPOMEKYTOK BPEMEHH.

JlaBaTh ompe/eneHue MOHITUI: aOCOIIOTHO TBEPAOE TEJO,
IOCTYNATEIbHOE U BPAILATENIbHOE ABHKEHHSI a0COIIOTHO
TBEpAOro Tena. Pacno3HaBaTh B KOHKPETHBIX CUTYalUsX,
BOCIIPOM3BOAUTH U HAOJIIO1aTh MOCTYATEIbHOE U
BpalaTeIbHOE IBUKEHUS TBEPAOTO Tena. [IpumensaTs Moaensb
a0COJIFOTHO TBEPJOTO TeJa Il ONMCAHUS JBUXKEHUS TEJ.
BblynciaTe 3HaY€HUs YIII0BOW U JIMHEHHOU CKOPOCTEH,
YacTOTHI U Mieproia 00pallieHrs B KOHKPETHBIX CUTYaLlUsX.

Onpedensmov napamempuvl 08UNCeHUsI HeOeCHbIX Mmel.
Haxooums neobxooumyro 015 0aHHbIX pacuémos uHgdopmayuro
6 Uumepneme.

Cmpoums epaguxu 3a8ucumocmu npoeKyuu u Mooyis
nepemewenust, CKOpoCmu MamepuaibHol MOYKU Om 6PeMeHU
osudicenus. Cmpoums epaghuxu 3a8uUcuMocmu nymu u
KOOPOUHAMbL MAMEPUATILHOU MOYKU OM 8PEMEHU OBUINCEHUS.
Onpedenamo no epaguxy 3a8UCUMOCMU KOOPOUHATBL OM
BDEeMEeHU XapaKmep MeXaHu4ecKo20 O8UNCEeHUs, HAYATbHYIO
KOOPOUHAmMy, KOOPOUHAMYy 8 YKA3aHHbIL MOMEHM 8PeMeHU,
UsMeHeHuUe KOOPOUHAMbL 3a HEKOMOPLU NPOMENCYMOK
8peMeHU, NPOEKYUI0 CKOPOCMU (0151 PABHOMEPHO20
NPAMOJIUHEUHO20 OBUINCEHUS), CPEOHIOI0 CKOPOCHb, MOOY b
MAKCUMATLHOU MCHOBEHHOU CKOPOCMU.

Onpedensmob no epagpuxy 3a8UcCUMoCmu NpoeKyuu
nepemewjeHuss Om 6pemMeHu XapaKxmep MexaHuyeckoeo
08UICEHsL, NPOEKYUIO CKOPOCIU (0151 PABHOMEPHO20
NPAMOTUHENIHO20 OBUNCEHUSL), USMEHeHUe KOOPOUHAMbI.
Onpedensims no epapuxy 3a6UCUMOCMU RPOEKYUU CKOPOCMU
Om 8peMeHU XapaKmep MexXaHudecKo20 OBUNCEHUS, NPOEKYUIO
HA4anbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUsL, NPOEKYUIO
nepemewjenus, UsMeHeHue KOOPOUHAmbyl, NPOUOEHHbIU NYMb.
Onpedenamo no epaguxy 3a8UCUMOCMU NPOEKYUU YCKOPEHUS
Om 8peMeHU XapaKmep MeXaHu4ecKo20 OB8UNCEHUs], USMEHeHUe
npoeKyuY CKOpocmu, usmeHenue Mooy CKOpocmu 3d
OnpeoesénHbLL NPOMENCYMOK BPEMEHMU.

Pasnuyath nyTh U epeMenieHne, MTHOBEHHYIO U CPEHIOI0




CKOPOCTH.

W3mepsaTh 3HaUeHUs NepeMelLleHNs, ITyTH, KOOPAUHATBHI,
BPEMEHM JIBUKEHUS, MTHOBEHHON CKOPOCTH, CpeIHEN
CKOpPOCTH, YCKOPEHHUSI, BPEMEHH JIBU)KEHUSI.

PaboTath B mape npu BHITIOTHEHUH Ta00PaTOPHBIX padoT U
MPAaKTUYECKUX 3aaaHuil. [IpumMeHsaTh MogeNnN «MaTepuaibHas
TOYKa», «PAaBHOMEPHOE MPSIMOJIMHENHOE ABUIKEHUEY,
«PaBHOYCKOPEHHOE JABMKEHHE» JUIsl OMCAHUS IBUKEHUS
peaNbHbIX TEN U 00BEKTOB, U3yYaEMBIX B Kypce OMOJIOTHH.

2.2

3aKOHBI TUHAMUKU
Hrrorona

JlaBaTh onpeneneHue MOHITHIA: UHEPIHS, UHEPTHOCTh, Macca,
CHJIa, paBHOACHCTBYIOMIAs CHjla, MHEPIHAJIbHAS CUCTEMA
oTcuéTa, HEMHEPIMAIbHAs CHCTeMa OTCUYETA, TEOLEHTPpUYECKas
Y TETMOIICHTPHYECKAsl CHCTEMBI OTCUETA.

Pacnio3naBate, HaOMIOAATh siBNeHUE HHEPIUH. [[pUBOIUTE
MIPUMEPHI €T0 MPOSIBIICHUS B KOHKPETHBIX CUTYAIIHSX.
OOBACHATh MEXaHUUECKUE SBIICHUSI B MHEPIIUAIBLHBIX U
HEWHEPIHATBHBIX CHCTEMaX OTCYETa. BRIIEIsATh IEHCTBUS TEIT
JpYT Ha Apyra U XapakTepus3oBaTh ux cuiamu. [IpuMeHsTh
3HAHUA O IEUCTBUSAX HAJl BEKTOPAMHU, IOJYyYEHHBIE Ha YPOKax
reoMeTpun. OnpenensiTh paBHOACHCTBYIOIIYIO CHUITY ABYX H
oonee cuin. Onpedensimob pagHOOEUCMBYIOUYIO CUTY
9KCNEPUMEHMATLHO.

®opMynUpOBATH NEPBBIN, BTOPOM M TpeTUH 3aKOHbI HhIOTOHA,
YCIIOBUS UX IPUMEHHUMOCTH.

Buviasname ycmotiuugvie nosmopsrowuecs cea3u mexncoy
YCKOpeHuem mena u Oeticmgyroujeli Ha He2o CUIOU.
Yemanasnueamo ghuzuuecxuii cmoien koagpgpuyuenma
NPONOPYUOHATLHOCU 8 8bIAGNIEHHOU C8:3U (6eNUYUNA,
obpamuas macce mena).

Yemanasnueams mpemuii 3axon Horomona
9KCNEPUMEHMANLHO.

IIpumeHsTh epBbIM, BTOPOR U TpeTU 3aKkoHbI HbroTOHA npH
PELICHUN PACUETHBIX U IKCHEPUMEHMATILHBIX 3a0aY.
060cH08bI8AMb 803MONHCHOCHL NPUMEHEHUS BMOPO2O U
mpemve2o 3akoH08 Hvtomona 6 ceoyenmpuyeckoui cucmeme
omcuéma. Haxooums 6 oonoinumenvHou 1umepamype u
Hnmepneme unghopmayuro, noomeepicoarouyio spawjeHue
3emnu.

dopMynHpoBaTh MPUHIUI OTHOCUTEIbHOCTHU ["anmuies.
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CuJiel B MEXAHUKE

[lepeuncnaTs BUABI B3aUMOICHCTBUS TEI U BUBI CUJI B
MCXaHHKE.

JlaBaTh onpeaeeHre MOHATHI: cuila TSKECTH, Chila
YOPYTOCTH, CUJIa TPEHHUSI, BEC, HEBECOMOCTD, nepezpysKd,
nepeast KOCMU4ecKkdasi CKOpocho.

DopMyIHpPOBATH 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBHSI €TI0
MIPUMEHUMOCTH.

Haxonute B nononxurensHoi qureparype u Marepuere
nHpopmanuo 06 oTKpeITUH HEIOTOHOM 3aKOHA BCEMHPHOTO
TATOTEHUS, A MAKICe UHDOPMAYUIO, NO3BOTAIOULYIO PACKPLIMND
JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA BCEMUPHO20
msicomenusl.

[TpuMeHsATh 3aKOH BCEMUPHOTO TATOTCHHS MPU PEIICHUH
KOHKPETHBIX 3a/1a4.




Hmems npedcmasnenue 06 unepmuoii macce u
2PABUMAYUOHHOL MAcce. Ha3bl8AmMb UX PA3IUYUL U CXOOCHEO.
PaccumnThIBaTh CHITY TSYKECTH B KOHKPETHBIX

CUTYaIUsIX. Boiuucaamo cuny msasxcecmu u yCKopeHue
€680000H020 nadenusi Ha Opyaux nianemax. Boruucisime
yCcKopeHue c860000H020 NAOEHUsL HA PA3TUYHBIX UUUPOMAX.
Haxooumw 6 dononnumenvrou numepamype u Mnmepueme
ungopmayuro o napamempax niaHem u Opyeux HebecHvlx me.
Paccuumvieams nepgyio kocmuueckyio ckopocme.
Hcnonvzosams 3akoHbl MexaHuku 0151 00bACHEHUS OBUNCEHSL
HebecHbIX meil.

BbruncnsiTe Bec Ten B KOHKPETHBIX cuTyanusax. Ha3piBaTh
CXOJICTBO Y pa3NiM4us BECA U CHJIBI TSDKECTH. Pacmo3HaBaTh
BOCIPOU3BOAUTH COCTOSIHUS TEJ, IPU KOTOPBIX BEC TeJla PaBEeH
CHWJIC TSKECTH, OOJIBbIIIE WM MeHbIe e€. OnuChIBaTh U
BOCIPOU3BOAUTH COCTOSIHUE HEBECOMOCTH Tea.

Onpedensmob nepezpy3Ky meia npu pewenuu 3aoad. Haxooumso
6 OononHumenvHou rumepamype u Mnmepneme ungopmayuro o
BIUAHUU HEBECOMOCMU U NepePy3KU HA OP2aAHUZM

yenogexa. '0OTOBUTH PE3EHTALIMU U COOOIIECHUS O TOBEICHUN
TEJ B YCIOBUSX HEBECOMOCTH, O TTOJIETaX YeJIOBEKa B KOCMOC, O
JOCTHKEHHSIX HAIIeH CTPAaHbI B MOATOTOBKE KOCMOHABTOB K
MOJETaM B YCIIOBUSIX HEBECOMOCTH.

Pacnio3naBath, BOCIIPOU3BOIUTE M HAOIIOAATh PA3IMYHBIC
BUJBI NedopMmanuu Tes. DopmynmpoBath 3akoH ['yka, TpaHUIIBI
€ro IPUMEHUMOCTH. BBIUUCIATH U U3MEPATH CHITY YIPYTOCTH,
KECTKOCTD TIPYKUHBI, HCECMKOCHb CUCTEMbL NPYHCUH.
Hccneoosams 3asucumocms cuivl ynpyeocmu om oeghopmayuil,
BLINONIHAMb IKCNEPUMEHMATILHYIO NPOBEPK) 3AKOHA

I'yka. Pacrio3HaBaTh, BOCIPOU3BOINUTh, HAOTIOATH SBIICHUS
CYXOT'0 TPEHHSI TIOKOSI, CKOJILKCHHSI, KAUCHUSI, SIBJICHHC
COTIPOTUBIICHUS TMPHU ABMKCHUU Tella B )KUIKOCTH WU Tas3e.
N3mepsaTh 1 n300pakath rpauyecKu CHIIbI TPEHUS TTOKOS,
CKOJIb)KEHUS, KAUSHHUS, KHUJIKOTO TPEHHS B KOHKPETHBIX
cutyanusax. Mcnons3oBats hopMyily 1715l BEIYUCICHUS CUIIBI
TPEHHUSI CKOJIBLKCHHUS TIPU PEIICHUH 3a]1a4. Bbisagisams
IKCNEPUMEHMANILHO 8eIUYUHDBL, OM KOMOPLIX 3A8UCUM CUILA
MPEHUST CKOTbIHCEHUSL.

W3MepsaTh cuily TSXKECTH, CUITY YIIPYTOCTH, BEC Tella, CHITY
TPEeHWUsI, YATUHEHHUE MPYKUHBL. OTpeesiTh ¢ TOMOIIHIO
KOCBEHHBIX U3MEPEHHH KECTKOCTh MPYKUHBI, KOOPDUITUEHT
TPEHHSI CKOJTBKCHHUS.

PaGotate B mape mpu BHIOJHEHUH MPAKTUYECKUX 3aJaHUM.
Haxonute B nononuurenbHo qureparype u HTepHeTe
nH(GOPMAIIHIO O BKJIQ/I€ Pa3HBIX YIEHBIX B PA3BUTHE MEXAHHUKHU.
['OTOBUTH MIpe3eHTAIINH U COOOIICHHUS 110 U3yICHHBIM TEMaM.
[TpuMeHATH 3aKOHBI TUHAMUKHU JUJISI OMUCAHUS TBUKCHHUS
pEaNbHBIX TE.
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3aKkoH COXPAHCHUS B
MECXaHHKEC

JlaBaTh onpeeracHUe MOHITHI: UMITYJIbC MaTEPUATIbHOW TOUKH,
HUMITYJIbC CUJIBI, UMITYJIBC CUCTEMBI TCJI, 3aMKHYTas CUCTEMA
T€J, PEAKTUBHOE IBUKEHUE, PeaKMUEHas CUA.

Pacrnio3naBath, BOCIIpOU3BOINTE, HAOTIOAATH YIIPYTUE U
HEYNpYyrue CTOJIKHOBEHMS T€Jl, PEAKTUBHOE IBUKEHUE.
HaXOJII/ITI) B KOHerTHOI\/’I CUTyall1 3HAYCHU NMITYJIbCa




MaTepuaIbHON TOYKM U UMITYJIbCA CHIIBIL.

@opMyIHpOBATh 3aKOH COXPAHEHUSI UMITYJIbCa, TPAHULIBI €70
MIPUMEHUMOCTH.

CocTaBnsATh ypaBHEHUS, ONKMCHIBAIOIINE 3aKOH COXPAHEHUS
MMITYJIbCAa B KOHKPETHOM cuTyauuu. Haxonuts, ncnosb3ys
COCTaBJIEHHOE YpPaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.
Co3naBaTh CUTyallld, B KOTOPBIX MPOSBIISETCS 3aKOH
COXpaHEHHUs1 UMITYJIbCa.

Haxonute B nononxurenbHoM qureparype u Marepuere
nH(pOpMAaILIKIO 10 33JaHHON TeMe. ['0TOBUTH Mpe3eHTalNH U
COOOIIEHUS IO U3YUYECHHBIM TeMaM (BO3MOXHBIE TEMBbI
MIPE/ICTABICHBI B yYCOHHKE).

['oTOBUTH Ipe3eHTalMK U COOOIIEHHUS O MOJIETAaX YEIOBEKa B
KOCMOC, O IOCTUKEHUSX Hallled CTpaHbl B OCBOCHUU
KOCMHMYECKOT'0 IIPOCTPAHCTBA.

PaGorate B mape wiu rpymnime npu BbIIOJIHEHUN MTPAKTHUECKUX
3a/IaHUMN.

JlaBaTh onpeieseHue MOHITHIA: paboTa CUJIbI, MOILITHOCTD,
KUHETUYECKas SHEPrusl, HOTEHIMAJIbHAS SHEPT U], TIOJIHAS
MEXaHUYECKasi IHEPIUsl, U30JMPOBAHHAS CUCTEMA,
KOHCEpBAaTHBHAs CUJIA.

BbruncnsiTe B KOHKPETHOM CUTYyallK 3HaUeHUS (PU3MUECKHIX
BEJIMYUH: paOOThI CUJTBI, PAOOTHI CHIIBI TSKECTH, PA0OOTHI CHUJIBI
yIPYyrocTu, paboThl CHIIBI TPEHUS, MOIITHOCTH, KHHETHYECKOM
SHEPIryU, U3MEHEHUS! KHHETUYECKON YHEPTUH, NOTECHIIMAIbHOM
SHEPIrUU TeJl B TPABUTALMOHHOM I10JI€, TOTEHUAIBHOU
SHEPTHH YIPYTo Ae(HOPMUPOBAHHOTO TeJIa, TTOJTHON
MEXaHUYECKOW JHEPTUH.

CocTaBnsiTh ypaBHEHUS, CBA3BIBAIOLINE PA0OTY CUJIBI,
JEUCTBYIOLIEN HA TEJIO B KOHKPETHOW CUTyalluH, C U3MEHEHUEM
KUHETUYECKOHN dHEpruu Tena. HaxoauTs, ucrnonb3ys
COCTaBJICHHOE YPAaBHEHUE, HEU3BECTHBIE BEJINYMHBI.
DopMyNIUPOBATH 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKOU
SHEPTHH, Ha3bIBaTh I'PAHULIBI €70 TPUMEHUMOCTH.

CocTaBisATh ypaBHEHUS, ONMUCHIBAIOLINE 3aKOH COXPAHEHUS
IIOJIHOM MEXaHUYECKOU YHEPTUH, B KOHKPETHON CUTYaLlUH.
Haxonute, ucnonb3ysi COCTaBIEHHOE YPAaBHEHUE, HEU3BECTHBIE
BEJINYUHBI.

Co3naBaTh CUTyallld, B KOTOPBIX MPOSBIISAETCS 3aKOH
COXpaHEHUs ITOJTHOW MEXaHUYECKON YHEPIUN.

BBITIOTHATE 3KCIIEpUMEHTANIbHYIO TPOBEPKY 3aKOHA
COXPAHEHUS MEXAHUYECKOUN SJHEPTrUH. BhINOIHATE KOCBEHHbIE
MU3MEPEHUS UMITYJIbCA TeIa, MEXAaHUYECKOW SHEPIUH Tela,
paboThI CUJIBI TPEHUS.

PaGorats B mape, rpyrine npu BHIMOJHEHUU MPAKTUYECKUX
3aJJaHuH.

[IpMeHsATh 3aKOHBI COXPAaHEHHSI UMITYJIbCA U MEXAHUYECKOU
SHEPrUU JJIs1 ONMCAHUS JBUKECHUS PEAIbHBIX TEJl.

2.5

Craruka

JlaBaTb onpenesieHue NOHATUI: paBHOBECUE, YCTONYMBOE
paBHOBeCHE, HEYCTOHUNBOE paBHOBECHE, Oe3pa3IuuHOe
paBHOBECHE, IIJIEYO CHUJIbI, MOMEHT CHJIBI.

HaxoauTts B KOHKPETHOM CUTyallUU 3HAYEHMUS IIeYa CUJIBL,
MOMEHTA CHUJIBL.

[lepeunciiATh yCI0BHUSA PABHOBECUS MATEpUATIbHON TOYKU U
TBEpAOro Tena. CocTaBiATh ypaBHEHUS, ONMCHIBAIOIINE




YCIIOBUSI PABHOBECHSI, B KOHKPETHBIX cUTyanusx. Onpenensrs,
UCIIOJIB3YS COCTABICHHOE YpaBHEHHE, HEU3BECTHBIC BEIMUUHBI.
Pacrio3naBath, BOCIIPOU3BOIUTE M HAOIIOAATh PA3IUYHbIC
BUJIbI PAaBHOBECHS TEJI.

N3mMepsTh crily ¢ TOMOIIIBIO IPYKHHHOTO JUHAMOMETpPA U
1M(pOBOro AaTUMKA CUJIbI, U3MEPATD TIeU0 cuiibl. PaboTaTh B
nape, TPYIe Py BHITTOJHEHUH MPAKTUICCKUX 3aaHHH.
Haxonute B nononnurenbHo qureparype u Murepuere
nH(GOPMAIINIO O 3HAYCHUU CTATHUKU B CTPOUTEILCTBE, TEXHHUKE,
ObITY, 00BsICHEHHE POPMBI U pa3MEPOB OOBEKTOB MIPUPOIBIL.
["'oTOBUTH NMpE3EHTANU U COOOIICHHS, 8bINOIHANMb
uccredosamenvbckue pabomel MO 3aJaHHBIM TEMaM.

PaGoratp B mape npu BBITIOIHEHUH T1a00paTOPHON pabOTHI

2.6

OCHOBBI
FI/IJIPOMCX&HI/IKI/I

JlaBaTh ompeneneHue MOHITHIL: HeC)KIMaeMasi JKUIKOCTb,
PaBHOBECHE KUJKOCTHU U Ta3a, THAPOCTATHUECKOE

TaBJICHUE, IAMUHAPHOE medeHue, mypOyieHmHoe medeHue.
Pacnosnasams, 6ocnpouszsooums u Had1100ame 1aMuHapHoe u
mypoyieHmHoe meyenue HUOKOCMmu.

Haxoautb B KOHKpETHOM CUTYyalluy 3HAYEHUS J1aBIICHUS B
MOKOSIIIENCA )KUIKOCTH UJIU Tas3e.

®opmynuposath 3akoH [lackans. [Ipumensats 3akoH [lackans
TUTsE OOBbSICHEHUS THIPOCTATHUECKOTO TapagoKca, IJis
OOBSICHEHUS PUHIUIIA IEHCTBUS THIPABINYECKOTO Mpecca U
BBIUKCJICHUSI ITApaMEeTPOB pecca.

®opmynupoBaTh 3aKk0H Apxumena. [I[puMeHsaTs 3aKoH
Apxumena aiis penieHus 3a1ad. PaccuuteiBaTh MIOTHOCTH Teja
IO €ro MOBEACHUIO B )KUIKOCTH. OnpenensT BO3MOKHOCTh
IJIaBaHUA Tena.

Cocmasnams ypasHenue bepHyiiu 6 KOHKpeMHbIX CUMYAYUSIX.
Onpeoenamy, UCNOL3YS COCMABNIEHHOE YPAGHEHUE,
Heu38ecmmubvle 8eUUUHDI.

1Ipueooums npumepul, urnlOCMpupyroujue blNOIHeHue
ypasnenusi beprynnu. [lpumensams ypasnenue beprynnu ons
ONUCANUSL OBUNCEHUS HCUOKOCMU 8 PACMEHUSX U HCUBBIX
OpP2aHU3MAXx.

Haxooumw 6 dononnumenvrou aumepamype u Mnmepueme
ungopmayuro 06 ucnonvsosanuu ypaeuenus bepnyniu 6
mexHuxe u Ovimy.

Tlonsenenue UTOoroB
HU3YYECHUS TEMBI
«MexaHnkay

OnuceIBaTh MEXAaHUYECKYIO KapTUHY Mupa. [lepeunciars
0OBEKTHI, MOJICNH, SIBJICHUS, (PU3MUECKUE BETUYNHBI, 3aKOHBI,
Hay4HbIe (DaKTbl, CPEICTBA OMMCAHUS, pacCMaTPUBAaEMbIE B
KJIACCUYECKON MexaHuke. PopMyIupoBaTh NPSIMYIO U
00paTHYIO 3a7]aui MEXaHUKH. YKa3bIBaTh I'PaHHIIbI
IIPUMEHUMOCTH MOJCJIEH U 3aKOHOB KJIIACCUYECKON MEXaHUKHU.
Ha3ssiBaTh mpuMephI UCIIOJIB30BaHUS MOJEIIEH U 3aKOHOB
MEXAHMKH JUJIsl ONIMCAHUS ABM)KCHHUS PEAIBHBIX TEJL.

MonekynsapHas
¢u3nka u
TEPMOJMHAMHKA
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3.1

OCHOBEI

MOJIEKYJIAPHO-
KHHETUYECKOMH
teopuu (MKT)

HaBaTL OIpCaAcCJICHUC MOHSTHUN: TEIJIOBBIE SAIBJICHUA,
MAaKpPOCKOIMMYECKUEC TCJia, TCINIOBOC JIBUIKCHUC, 6p0}’HOBCKOC
JABMOKCHUC, ,Z[I/I(I)(I)YSI/IH, OTHOCHUTCJIbHAA MOJICKYJISIpHAA Macca,
KOJMYCCTBO BCUICCTBA, MOJISIpPHAA MacCa, MOJICKYJIa, Macca




MOJIEKYJIbI, CKOPOCTb JBMKEHUS MOJIEKYJIbI, CPEIHSSA
KMHETUYECKasi SHEPIHsl MOJIEKYJIbI, CUJIbI B3aUMOEHCTBUS
MOJIEKY1, UE€aJIbHBIN ra3, MUKPOCKOIINYECKUE TAPAMETPHI,
MaKpOCKOIMMYECKHUE MapaMeTphl, AaBJICHHUE I'a3a, a0COMIOTHAs
TeMIieparypa, Teriosoe pasHosecue, MKT.

[lepeuncnaTb MUKpOCKOIIMYECKHE U MAKPOCKOIINYECKUE
IapaMmeTpsl rasa.

[Tepeuuncnars ocHoBHBIE TTosokeHuss MKT, nmpuBoauTh
IIPUMEpBI, Pe3yIbTaThl HAOIIOJEHUN U OIUCHIBATh
AKCIIEPUMEHTBHI, IOKA3bIBAIOIINE UX CIPABEIJINBOCTD.
PacrioznaBaTh ¥ ONUCHIBATD SIBJICHUS: TEILIOBOE JBUKECHUE,
OpoyHoBcKoe nBIxKeHue, nuddy3usa. BocnpouzBoauts u
OOBSICHATH OIBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CKOPOCTH
I Qy3uu OT TEMIIEPaTypbl U arperaTHOro0 COCTOSIHUSA
BemiectBa. Habmonate quddy3unto B )KUIKOCTAX U Ta3ax.
Hcnonp30BaTh NOIyYEHHBIE HA YPOKaX XUMHUHA YMEHHUS
ONpPEJENATh 3HAYECHNSI OTHOCUTEIIBHON MOJIEKYJIIPHOM MacChl,
MOJIIPHOM MaccChl, KOJIMYECTBA BELIECTBA, MAaCChl MOJIEKYJIBI,
dbopMynupoBath (PU3HMUECKUN CMBICIT IOCTOSIHHON ABOTrajpo.
Onucvieams Memoobl onpeoesienus pasmepos MOJeKYIl,
CKOpoCcmu MOAEKY 1.

OneHuBaTh pa3Mep MOJIEKYJIBI.

OOBSACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHHUM
BewecTBa Ha ocHoBe MKT.

Coszoasamsb KomnvlomepHvle MOOenU MENI08020 OBUNCEHUS,
OPOYHOBCKO20 08UdICeHUs, A6eHUSA OUPDPY3UU 8 MBEPOBIX,
HCUOKUX U 2a3000pasHblx menax, onvima Ileppena.
OnuchIBaTh MOJIEIb «UCANBHBIN a3y, onpeoesms epaHuybl
€€ NPUMEHUMOCTU.

CocraBnars ocHoBHOe ypaBHeHre MKT naeanbHoro rasa B
KOHKPETHOU cuTyanuu. OnpenensiTh, UCIOJIb3ysl COCTABICHHOE
YPaBHEHUE, HEU3BECTHBIE BEJIMUNHBI.

CocTaBnsTh ypaBHEHHUE, CBS3bIBAIOLIEE JIaBJICHUE UI€ATbHOIO
rasa co CpelHed KUHETUYECKOM YHEPruei MOJIEKYII, B
KOHKPETHOU cuTyauuu. ONnpeaears, UCIOJb3ysl COCTaBICHHOE
YpaBHEHUE, HEU3BECTHBIE BETUUYHHBI.

OnuceiBaTh ciocoObl U3MEpeHUs TeMieparypsl. CpaBHUBATh
wkanbsl Kenpuna u Lenscust.

CocTaBiiTh ypaBHEHHUE, CBS3bIBAIOIIEE A0COIIOTHYIO
TEMIIEPATypy UACAIBHOIO ra3a co CPeIHEH KUHETUHYECKON
SHEpPrueu MoJIEKyJl, B KOHKPETHOU cutyanuu. Onpenensrs,
HCIIOJIb3YS] COCTABIEHHOE YPaBHEHHUE, HEU3BECTHBIE BEIIMUNHBI.
CocTaBnATh ypaBHEHHUE, CBA3BIBAIOLIEE NABICHUE HICAIBHOIO
ra3a c abCOJIFOTHOH TeMIiepaTypoii, B KOHKPETHOM CUTYyalUH.
OmnpenensTs, UCIOJIB3Ys COCTaBIEHHOE YPaBHEHUE,
HEU3BECTHBIE BEIMUUHBI.

N3MepsaTe TeMnepaTypy KUAKOCTH, T'a3a )KUIAKOCTHBIMU U
unpoBbIMU TepMOMeTpamMu. PaboTats B ape, rpyrmre mnpu
BBITNIOJTHEHUH [TPAKTUYECKUX 3aJaHUM.

Haxonute B nononuurenbHoi qureparype u Marepuere
CBEEHMS 110 UICTOPUM Pa3BUTUS AaTOMUCTUYECKONW TEOPUU
CTpOEHHUSI BEIlIECTBA.

3.2

YpaBHeHue
COCTOSIHMS Ta3a

CocTaBnATh ypaBHEHUE COCTOSIHUS MI€AIBHOTO Ta3a U
ypaBHeHHe MenneneeBa-KianelpoHna B KOHKPETHOM CUTYaLlHH.




BbruucinsaTe, UCIONB3ys COCTABICHHOE YpaBHEHHE,
HEU3BECTHbIE BEJIMYUHBI.

PacriozHaBaTh ¥ ONUCHIBATH N30IIPOLIECCH] B UCAIILHOM rase.
IIpoeno3zuposams ocobeHnoCmu npomeKkanus U30NPoYeccos 8
UO0eanbHoOM 2a3e Ha OCHOBE YPAGHEHU COCMOAHUSA UOEANIbHO20
eaza u Memnoeneesa-Knanetipona. Obocrnogvieams u
omcmausamsb 60U NPEONONONCEHUS.

®opMynupoBaTh ra30BbIE 3aKOHBI U ONPEENATh T'PaHULIbI UX
npuMeHUMOCTH. COCTaBIATh ypaBHEHUS Il UX OTHMCAHMS.
Bbruuciisate, UCHOIB3Yys COCTABICHHOE YpAaBHEHHE,
HEM3BECTHBIC BEJTMYUHBI.

IIpencraBnsaTs B Bue rpaukoB U30XOPHBINH, H300apHBIA U
M30TePMHUUYECKUH rporecchl. OnmpenensiTs 1o rpadgukam
XapakTep npolecca 1 MakporapaMeTpbl U1€aIbHOrO rasa.
Hccneooeams sKcnepumeHmanbHo 3a6UCUMOCTIU MENHCOY
Makponapamempamu npu U30npoyeccax 8 2aze.

V3mepsaTh 1aBneHne BO3AyXa MAaHOMETPaMH U II(PPOBBIMH
JaTYMKaMH JaBJICHUs ra3a, TeMIepaTypy raza — >KUIKOCTHBIMHU
TEPMOMETpaMU U U(YPOBBIMU TEMIIEPATYPHBIMU AATYMKAMH,
00BEM raza — ¢ HIOMOIIbIO CHIIb(OHA.

PabGorats B nape, rpyrie npu BbIOJTHEHUH MPAKTUHYECKUX
3aJaHuH.

Haxonuts B muteparype u MuTepHeTe nHbopMauio mno
3aJJaHHOU TEME.

["'0TOBUTH Mpe3eHTALUU U COOOLIEHHS 110 U3YYSCHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABIICHBI B YUEOHHKE).

[TpumeHsTs MOJIENb UACATBHOTO Ta3a Il OMUCAHUS TIOBECHHS
peabHbIX ra3oB.

3.3

B3aumurbie
MpEeBpAILICHUS
JKUJIKOCTH U rasa

JlaBaTh onpenecHue MOHITHIA: UCTIapeHUEe, KOHICHC AL,
KHUIICHUE, TMHAMHUYECKOE pAaBHOBECHE, HACHIIIICHHBIN T1ap,
HEHACBIIIECHHBIN TIap, KpUmuueckas memnepamypa,
memnepamypa KuneHus, AOCONOMHAsL IANCHOCMb 8030YXA,
napyuaivrHoe 0asieHue, OMHOCUMENbHAsL 8IANCHOCMb 8030YXd,
MOUKa pochwl.

Pacno3naBatk, BOCIIpOU3BOANTH, HAOIIOIATh SBJICHUS:
WCIapeHne, KOHSHCAIUs, KUTICHUE.

Onucwvleams ceoticmea nacviennoz2o napa. Cozoasams
KOMNbIOMepPHble MOOeNU OUHAMUYECKO20 PABHOBECUSL.
Hszmepsamo nrasxcnocms 8030yXa ¢ NOMOWbIO 2uepomempa u
ncuxpomempa. Onucvigams ycmpoucmeo 2uspomempa u
ncuxpomempa. Onpeoensims OMHOCUMENbHYIO 8IANCHOCHb NO
ncuxpomempuuecxot maonuye. Onpedensims adCONOMHYIO
BIACHOCb 8030YXA, NAPYUATILHOE 0a8leHUe, OMHOCUMETbHYI0
BIIAACHOCMB 8030YXA, MOUK)Y POCHI 8 KOHKPEMHbIX CUMYAYUSIX.
Haxooumw 6 numepamype u Unmepneme unghopmayuro,
20MOBUMb NPe3eHMayUuu U COOOWEeHUs O BAUSHUU BIANHCHOCMU
6030YXA HA NPOYECCbL HCUZHEOESAMETbHOCU YeSl0BEKd.

3.4

Kunkoctu u TBEp/BIE
Tena

[lepeuncnsTh CBONCTBA JKUIKOCTH U OOBSACHATH UX C TOMOIIBIO
MOJIENIA CTPOEHUS KUJIKOCTH, CO3/1aHHON Ha ocHoBe MKT.
JlaBaTh onpeesieHue MOHATHIL: CUjla TOBEPXHOCTHOIO
HaTsDKEHUS, KOA(PPUITMEHT TOBEPXHOCTHOTO

HATSKEHUS, NOBEPXHOCMHAS IHEPIUSL.

Pacno3naBath 1 BOCIPOU3BOIUTH MPUMEPHI MPOSBICHUS




JEHCTBUS CHJIBI TIOBEPXHOCTHOTO HATSIKEHUS.

Onpeodenamo cuny no8epxHOCMHO20 HAMANCEHUS,
KO2Ghhuyuenm nosepxXHOCMHO20 HAMANCEHUSL, NOBEPXHOCTIHYIO
9HEpPUI0 HCUOKOCMU 8 KOHKPEMHbBIX CUMYAYUSIX.

Paznuuams cmavusarowue u ne cmavugarowue nogepxHoOCmy
HCUOKOCU.

O0vsACHAMb NPUYUHY OBUNHCEHUSL HCUOKOCIU NO KANUIAPHBIM
mpyoxam.

Paccuumvieams evicomy noouamus (onyckanus) dcuokocmu no
Kanuuispy.

Jlasamw onpedenenue nonsamuii. Kpucmaiiuieckoe meino,
amopgHoe meno, aHU30MpPOnuUs.

Ha3zpiBaTh cX0/1CTBa U pa3uuus TBEPBIX TEI, aMOPPHBIX TEII,
KHUJIKUX KPUCTAILJIOB.

[lepeuncnsatb cBONCTBA TBEPBIX TEI U OOBACHAMb UX C
NOMOWBIO MOOeNU CMpoenus. J[lemoHcmpuposams
0CODEeHHOCIU CIMPOEHUS KPUCTIALIUYECKUX U AMOPDHBIX
mMeEPObIX meJl, UCNOIb3YL 00BEMHBIE MOOETU KPUCTNAILILOS.
IIpusooums npumepsl npoyeccos, NOOMBEEPHCOAIOUJUX
CX00CMB0 U PA3IUYUsL CBOUCME KPUCMATIUYECKUX U AMOPOHBIX
meépovix meil.

Haxooumws ¢ nmepreme u 0onoiHumenvbHou aumepamype
C8e0eHUsl O CBOUCMBAX U NPUMEHEHUU KPUCTALIUYECKUX U
aAMOp@HLIX Mamepuanos.

L'omosums npezenmayuu u coobujenus no u3y4eHHvlM memam
(603MOIICHbIE MeMbl NPeOCMABIeHbl 8 YUeOHUKE).

JlaBaTh omnpeiesicHUe MOHATHIA: TEPMOIUHAMHUYECKAs CHCTEMA,
M30JIMPOBaHHAS TEPMOJIUHAMUYECKAs CHCTEMa, PABHOBECHOE
COCTOSTHUE, TEPMOJUHAMHYCCKHIA MTPOIIECC, BHYTPEHHSS
SHEpTusl, BHYTPEHHSS SHEPTHUs UAealbHOTO ra3a,
TEII0EMKOCTD, KOJTMYECTBO TEIUIOTHI, YAC/IbHAS TEIUIOTa
TUTABJICHUS, YENIbHAS TEIUIOTa Mapoo0pa3oBaHus, yeIbHas
TEIIOTa CTOPAHMS TOILTUBA, paboTa B

TepMOJUHAMUKE, aduabamuwlii npoyecc, 00paTUMBIN TpOIIECC,
HEOOpaTUMBIN TTPOIIECC, HarpeBaTeNb, XOJIOAWIBHUK, pabodee
TENO, TEII0BOM aBurarens, KI1 TemioBoro gBurarTeis.
PacrioznaBath TEpMOAMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSIHUE U MPOIECCHl U3MEHEHHUS
COCTOSTHUSI.

IIpusooums npumepvl mepmoOUHAMULECKUX CUCEM U3 KYpPCa
ouon02UU, XAPaAKmMepu308ams Ux, ONUCHLIBANMsb USMEHEHUs]
COCMOAHUI.

OmnuceiBaTh CIOCOOBI N3MEHEHHUSI COCTOSTHUS
TEPMOJIUHAMHUYECKON CUCTEMBI ITyTEM COBEPIIICHHUS
MEXaHHUYECKOH paboThl U MIPH TEIUIONEepeiaye.

CocTaByaTh ypaBHEHHE TETUIOBOTO OajaHca B KOHKPETHOU
CUTyalluH. BeIYUCIIATH, UCTIOB3Ys COCTABICHHOE YpaBHEHHE,
HEU3BECTHBIC BEJINIMHEIL.

3.5

OCHOBBI
TEPMOJUHAMUKHU

JlaBaTb onpenesleHue MOHATUI: TEPMOIMHAMMYECKAsI CUCTEMA,
M30JIMpOBaHHAsl TEPMOJIMHAMUYECKAs! CUCTEMA, PABHOBECHOE
COCTOSIHME, TEPMOJAMHAMUYECKHUN MTPOLIECC, BHYTPEHHSIS
SHEPrus, BHYTPEHHS SHEPIUs UACAIBHOIO rasa,
TEIIOEMKOCTb, KOJMYECTBO TEIJIOTHI, YAEIbHAs TEIJIOTA
TUIaBJICHUS, YAeNIbHasl TeIUI0OTa NapooOpa3oBaHms, yelbHas
TEIUIOTa CTOpPAaHUs TOIJIMBA, paboTa B




TepMOJUHAMUKE, aduabamuwlii npoyecc, 00paTUMBIN TpOIIECC,
HEOOpaTUMBIN TIPOIIECC, HarpeBaTeNb, XOJIOAWIBHHK, pabodee
TeJo, TeNI0BOM aBurarens, KIIJI TerioBoro aurarens.
Pacmo3HaBaTh TEpMOIMHAMHYECKYIO CUCTEMY,
XapaKTepu30BaTh €€ COCTOSHUE U MPOIECCHl U3MCHCHHUS
COCTOSTHHMSI.

Ilpusooums npumepsvt mepMoOOUHAMUYECKUX CUCEM U3 KYPCA
OuoNO2UU, XAPAKMEPU308AMb UX, ONUCHIBAMb U3MEHEHUS.
COCMOSIHUII.

OnuchIBaTh CIIOCOOBI U3MEHEHUS COCTOSTHUS
TEPMOUHAMUYCCKONW CUCTEMBI ITyTEM COBEPIIICHHUS
MEXaHW4YECKOW pabOThI U MPH TEILIONEepeaye.

CocTaBisTh ypaBHEHHE TEIJIOBOTO OaniaHca B KOHKPETHOU
CUTyalluH. BeIYUCIATH, UCTIONB3Ys COCTABICHHOE YpaBHEHHE,
HEU3BECTHHIC BEJIMIHHEI.

Pacnosnasamo ¢hazoevie nepexoovt nepsoco pooa u
cocmasnsime ypasHenust 0isl pazosvix nepexo0os. Buiuucismo,
UCNONIL3YSL COCMABIEHHbLE YPABHEHUS, HeU3BECTNHbLE BENUYUHD.
OnpenensaTh 3HAYCHUS BHYTPECHHEH SHEPTUU UICALHOTO ra3a,
W3MEHEHHE BHYTPEHHEH SHEePTUU UACaNBLHOTO raza, paboThl
UJCTBHOTO Ta3a, paboThl HaJl UCATEHBIM a30M, KOJIMISCTBA
TEIUIOTHI B KOHKPETHBIX cUTyanusix. OnpenensTh 3HaUeHHe
paboThI UCATBHOTO Ta3a Mo rpaguKy 3aBUCUMOCTH JTABJICHUS
oT 00béMa ipu U300apHOM TpolIecce.

Onucvleams ceomempuyeckull CMvlcli pabomol u
paccuumuvléams e€ 3Havenue no 2paguKy 3a8UCUMOCMU
odasenusi U0edaibHo20 2a3a om oovéma.

dopmynHpoBaThH MEPBHI 3aKOH TEPMOIUHAMUKH.

CocTaByATh ypaBHEHHUE, OMTUCHIBAIOIICE MTEPBBINA 3aKOH
TEPMOJUHAMUKY, B KOHKPETHBIX CUTYAIUSAX JIJISl U30MPOIIECCOB
B HJICATHHOM rase. BeIUUCIISITh, UCIIONB3YS COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.

Paznuuate oOpatumbie 1 HEOOpATUMBIE TIPOIIECCHI.
[TonTBepxaaTh MpUMEpamMu HEOOPATUMOCTD TETUIOBBIX
MPOIIECCOB.

Dopmynuposams 6mMopoll 3aKOH MePMOOUHAMUKU, HA3bIBAMb
2PAHUYbL €20 NPUMEHUMOCMU, OOBACHAMb €20
cmamucmuyecKkuti xapakmep.

[TpuBOANTH MPUMEPHI TETVIOBBIX JIBUTATENIEH, BBIICIATH B
MpUMepax OCHOBHBIE YACTH JIBUTATENICH, OMUCHIBATH IPUHIIHIT
nevictBus. Beraucisars 3Hauenus KIIJ[ rermoBoro gsurareis B
KOHKPETHBIX cuTyanusax. Onpedenams snauenus KI1/{
mennogoeo dgueamelis, pabomarouwezo no yukiy Kapno, 6
KOHKPEMHbIX CUMYAYUSIX.

Tomosumw npezenmayuu u coooujeHuss N0 U3YUeHHbIM MmeMam
(603MO2ICHBIE MEMbL NPeOCMABIeHbL 8 YUeOHUKe).

Coszoasamv KomnvlomepHvie MOOeaU MeNnio8blX MAULUH.
Haxonute B nutepatype u aTepHeTe HHGOPMAIIHIO O
mpo0OyieMax YHEPTeTUKH U OXPAaHE OKPYKAIOIIEH CpeIbl.
Y4acTBOBaTh B IUCKYCCHU O TIPOOJIEMAX SJHEPTCTHKH U OXpaHe
OKpYKaroIllel Cpeibl, BECTU JUAIOT, OTKPBITO BBIPAKATh U
OTCTanuBaTh CBOKO TOYKY 3PEHUS, BBICIYITUBATH MHCHHE
OTIOHEHTA.

OCHOBBI
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QJICKTPOAMHAMUKNU

4.1

DIEeKTpOCTaTUKA

JlaBaTb onpeeseHne MOHATUI: JIEKTPUYECKUH 3apsi,
JJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsil, TOUCYHBIN
ANEKTPUYECKUH 3apsisl, CBOOOAHBIN 3JIEKTPUUECKUI 3apsi,
ANEKTPUYECKOE T10JIE, HANPSKEHHOCTD 3JIEKTPUUECKOrO OIS,
JIMHUY HAIPSKEHHOCTH JIEKTPUYECKOTO MTOJISI, OJTHOPOJHOE
ANEKTPUYECKOE T10JIE, TOTEHIIUA AIEKTPUIECKOTO OIS,
Pa3HOCTB NMOTEHIMAJIOB, SJHEPTUs JIEKTPUUECKOTO MOJIs,
SKBUIIOTCHIIMAIIbHAS TIOBEPXHOCTB, dJIEKTPOCTATHUECKAS
WHIYKIUS, TOJIIpUA3aLUs JUAIEKTPUKOB, TUJICKTPAYECKAst
IIPOHULIAEMOCTD BEIIECTBA, JIEKTPOEMKOCTb, KOHIEHCATOP.
Pacno3naBath, BOCTIpOU3BOAUTH M HAOTIOATh PA3TUIHBIC
COCOOBI AneKTpu3auuu Tei1. OOBACHATH SIBICHHE
AJIEKTPU3ALMK HA OCHOBE 3HAHMM O CTPOCHUH BEIIECTBA.
OnuceiBaTh U BOCIIPOU3BOINUTE B3aUMOJEHCTBHE 3apyKEHHBIX
Ted.

OnuceIBaTh NPUHLHKI ACHUCTBUS DJIEKTPOMETPA.
@OopMyIHPOBATH 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsaa,
YCIJIOBUS €r0 IPUMEHUMOCTH. COCTaBIISITh YpaBHEHHUE,
BBIPAXKAIOUIECE 3aKOH COXPAHEHUS JIEKTPUYECKOro 3apsija, B
KOHKPETHBIX CUTyallUsAX. BpIUNCIISTH, NCIIOIB3YS COCTABIEHHOE
YPaBHEHHE, HEU3BECTHBIC BEJIUYHHBI.

®opmynupoBaTh 3akoH KyiioHa, ycii0BUSl €10 IPUMEHUMOCTH.
CocraBisiTh ypaBHEHHUE, BbIpaxarolee 3akoH Kyinona, B
KOHKPETHBIX CUTyallUsAX. BpIUNCIISTH, NCIIOIB3YS COCTABIEHHOE
YPaBHEHHUE, HEU3BECTHBIC BEJIMYNHBL. BBIUKMCIIATE 3HaYCHNE
HaIpsHKEHHOCTH T0JIS1 TOYEYHOTO MIEKTPUUECKOro 3apsija,
OIIPEACIIATh HANPABIECHUE BEKTOpA HANPSHKEHHOCTH B
KOHKpETHOU cutyauuu. opmyanpoBaTh IPUHLIIUIT
CYNEPIO3ULMH IIEKTPUYECKUX nosied. Onpenemsars
HaIlpaBJICHUE U 3HAYCHUE PE3YJIbTUPYIOLIEH HAIPSKEHHOCTH
ANEKTPUYECKOTO MOl CHCTEMBI TOYEUYHBIX 3aPsII0B.
Ilepeuucnams ceoticmea TUHUIL HANPAICEHHOCU
anexmpuuecko2o noas. YI306paxars 3JeKTpUdYecKoe MoJe ¢
ITIOMOILBIO JINHUW HaNps)KEHHOCTU. Pacrio3HaBaTh 1
n300paXkaTh JMHUM HANPSHKEHHOCTH 10JI TOYEUHOT0 3apsija,
CUCTEMBI TOYEYHBIX 3aps10B, 3aPSKEHHOM INIOCKOCTH,

NBYX (HeCKOIbKUX MapaJlJIeIbHBIX TUIOCKOCTEH, wapa, cgepol,
YuauHOpa, OTHOPOIHOIO U HEOJJHOPOIHOTO 3JIEKTPUUECKUX
MOJIEN.

OnpenensTs 10 JIMHUAM HAIPsKEHHOCTH AJIEKTPUYECKOTO OIS
3HAKHU U XapaKTep paclpereIcHus 3apsI0B.

Onucvieams nogedeHue NPo8OOHUKOS U OUIIEKMPUKOE 8
9NEKMPOCMAMULECKOM NOJe HA OCHO8€E 3HAHUL O CMPOEHUU
seujecmea.

Pacnosznasamuv u 6ocnpouzeooums senenus
INIEKMPOCMAMUYECKOU UHOYKYUU U NOTAPUIAYUU
OUINEKMPUKOB.

Teopemuuecku npeockazvl6ams Ha OCHOBAHUU SHAHULL O
cmpoeHuu geujecmsa nogedeHue nPo8OOHUKO8 U OUINIEKIMPUKOE
6 anexkmpuyeckom none. O6OCHO8bIEAMb U OMCMAUBAMNY CEOHO
MOYKY 3PEeHUs.

Cocmaenams pasencmea, céA3vl8aouue HanpaNCEHHOCMb
INEKMPUUECKO20 NOJA 8 OUINEKMPUKE C HANPAHCEHHOCMBIO
BHEUIHe20 3IeKMpu4ecKo20 nojis. Beiuucaams, ucnoawb3ys




cocmasienHoe ypasHenue, Heu36eCmHule 6eIUYUHbL.
Onucvleams npuHyun Oelcmeus d1eKmpocmamuiecko
3auumeol.

OnpenensTh MOTEHIMAI 3JIEKTPOCTATUIECKOTO MOJIS B JaHHON
TOYKE I10JISI OAHOIO U HECKObKUXTOUEUHBIX AIEKTPUUECKUX
3apsI0B, NOMEHYUATbHYIO SHEPRUI0 DNIeKMPUYECcK020 3apsaoa U
cucmembyl NEKMpU4eCcKUx 3aps00s, pasHOCTh

MOTEHLIUAJIOB, pabomy 31eKmpocmamuiecKo2o

N0/, HAaPSKEHUE B KOHKPETHBIX CUTYaLUsIX.

CocTaBnaTh ypaBHEHUS, CBSA3BIBAIOIINE HAMPSKEHHOCTD
ANEKTPUYECKOTO MOJISI C PA3HOCTHIO MOTEHIIUAIOB. BhIuncisTh,
UCIIOJIB3YS COCTABIICHHOE YpaBHEHHE, HEU3BECTHBIC BEIMUUHBI.
N300pakaTh SKBUMIOTEHIINAIBHBIE TIOBEPXHOCTH
ANEKTpUYECKOro mossi. Pacro3naBaTe 1 BOCIIPOU3BOIUTH
SKBUIIOTEHIMAJIbHBIE TOBEPXHOCTHU IOJISl TOUEHHOT'O 3apsja,
CUCTEMBI TOYEUHBIX 3apsJI0B, 3apSKEHHON MITOCKOCTH,

IBYX (HeCKOIbKUX) apauIeNbHbIX TWIOCKOCTEH, wapa, cgepwl,
YuruHOpa, OMHOPOIHOTO U HEOTHOPOIHOTO SIEKTPHUECKHUX
nosiei. OOBSACHATH YCTPONUCTBO, IPUHIIMIT IEHCTBUS,
IIPAKTUYECKOE 3HaYEHUE KOHIEHCATOPOB. BRIUNCIIATE 3HAaUEHUS
ANEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOPA, 3apsiia
KOHJIEHCATOPa, HAIIPsDKEHUS Ha 00KJIa/IKaX KOH/IeHCaTopa,
[apaMeTpoB IJIOCKOTO KOHJEHCATOPa, SHEPTUH
ANEKTPUYECKOTO OIS 3apsKEHHOIO0 KOHJEHCATOPA B
KOHKPETHBIX CUTYalUsIX.

Paccuumvieams 0b6wyro émxocms cucmemvl KOHOEHCAMOPOS.
Haxonute B IHTEpHETE U TOTIOTHUTEIBHON JIUTEPATYPE
uHpOpMaIHI0 00 OTKPBITHH JIEKTPOHA, UCTOPHH U3YUESHHUS
ANEKTPUYECKUX SABJIEHUN. | OTOBUTH Mpe3eHTaluu 1 cOOOLICHUS
10 U3YYEHHBIM TeMaM (BO3MO>KHBIE TEMBI ITPEJICTABIICHBI B
yueOHUKE).

4.2

3aKOHBI MOCTOSHHOTO
TOKa

JlaBaTh onpeeeHue MOHATHI: JIEKTPUUYECKUI TOK, CHJIA TOKA,
BOJIbT-aMII€pPHas XapaKTEPUCTUKA, JICKTPUIECKOE
COTPOTHUBJICHUE, CTOPOHHHUE CUJIBI, DJIEKTPOABUKYIIAS CUJIA.
[lepeunciiaTh yCiIoBHs CyLLIECTBOBAHMS SJIEKTPUUECKOTO TOKA.
Pacnio3naBath U BOCIIPOU3BOAUTH SIBJICHUE JIEKTPUUECKOTO
TOKa, ICUCTBUS AJIEKTPUUECKOTO TOKA B IPOBOIHUKE.
OOBACHATH MEXaHU3M SBJIICHUHM HA OCHOBAaHHMM 3HAHUH O
CTPOCHHUH BEIIECTBA.

Co3z0dasamsb KomMnvlomepHvie MOOeaU INEKMPULECKO20 MOKA.
[Tonp30BaThCSI aMIIEPMETPOM,

BOJIbTMETPOM, OMMEMPOM. YIUTHIBATh OCOOEHHOCTH
U3MEpeHUs] KOHKPETHBIM MPUOOPOM U TIPaBUIa MOAKIIOYCHHUS B
AIEKTPUUECKYIO 11T,

HccnenoBaTh 3KCIIEPUMEHTAIBHO 3aBUCUMOCTD CUJIBI TOKA B
MIPOBOJIHUKE OT HAIPSKEHUS U OT COMPOTHUBIICHHS TIPOBOIHUKA.
CtpouTts rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH.
dopmynupoBath 3aKk0H OMa JJIs yJacTKa 1eTd, YCIOBUS €ro
npuMeHUMOocTH. COCTaBIATh YpaBHEHHE, OMMCHIBAIOIIEE 3aKOH
Owma jy1st y9acTKa 11eTd, B KOHKPETHBIX CUTYallusaX. BeraucisaTh,
HCII0JIb3Ys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE 3HAUCHUS
BEJIUYHH.

PaccunteiBaTh 0011I€€ COMPOTHUBIICHNE YYaCTKa IETH MPU
MOCJIEIOBATEILbHOM U NAPaJICIIbHOM COEMHEHHUSIX




MIPOBOJHUKOB, NPU CMEUAHHOM COCOUHEHUU

npOoBOOHUK08. BBIMOIHATH pacyeThl CUJI TOKOB U HAMPSHKEHUI B
Pa3IUYHBIX (B TOM YHCIIE B CIIOKHBIX ) JIEKTPHUUSCKHX IICTISIX.
dopMyIHpoBaTh M UCIIONIB30BaTh 3aKoH JIxoyns-Jlenma.
Onpenensth pabOTy U MOIIIHOCTH JIEKTPHUUECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BBIIETSIONIECICS B MPOBOJHUKE C TOKOM,
MIPY 33/IaHHBIX TTapaMeTpax.

dopmynupoBaTh 3akoH OMa J1J1s1 TOJTHOU LENH, YCIIOBUS €TI0
npuMEHUMOCTH. COCTaBJIATh YPAaBHEHHE, BHIPAKAIOIICE 3aKOH
Owma 1715 TOJTHOM LIeMNH, B KOHKPETHBIX CUTYaIUsX.
PaccuunThIBaTh, HCIIONIB3YsI COCTABIICHHOE YPaBHECHHUE,
HEU3BECTHBIC BETMYHHBI.

N3MepsTh 3HAUCHHE AJICKTPOABIIKYIIEH CHITBI, HATPSKCHHUE U
CUIIy TOKa Ha Y4acTKe IIeTH C TOMOIIbIO BOJIBTMETPA,
amriepMeTpa u HU(POBBIX TaTYMKOB HAMIPSDKCHUS U CHITBI TOKA.
CobmroiaTh npaBuiia TEXHUKU O€30MaCHOCTH MIPH paboTe C
HUCTOYHUKAMU TOKA.

PaGorats B nape, rpyIme npu BHIIOTHEHUH MPAKTUYECKUX
3aJJaHuH.

Haxoauts B mutepatype u MIHTepHEeTe HH(OPMALIHIO O CBSI3H
AIEKTPOMArHUTHOTO B3aUMOJICHCTBHUS C XUMUICCKUMHU
peakuusMu U OMOJIOTHUECKUMU TIpoIieccamu, 00
WCIIOJIb30BAHUH JJICKTPUICCKUX SBJICHUHN KUBBIMH
OpraHu3Mamu M T. 1.

['OTOBUTH MTpe3eHTAIIMH U COOOIICHHUS 10 U3YYCHHBIM TeMaM
(BO3MOKHBIE TEMBI MTPE/ICTABIICHBI B YUCOHHKE).

Buvinonnamos dononnumensvHuvle ucciedosamensbckue pabomsl no
U3YUEHHBIM MEMAM (803MONACHbIE MeMbl NPEOCMABIEeHbl 8
yuebHuUKe).

4.3

DIIEKTPUUYECKHUI TOK
B Pa3lIMYHBIX CpeIax

JlaBaTh onpeneneHue MOHATHI: HOCUTEH JIEKTPUUECKOTO
3apsija, IPOBOJUMOCTb, C8EPXHNPOBOOUMOCHb, COOCTBEHHAS
MIPOBOAUMOCTD, IPUMECHAS IPOBOIUMOCTb, JIEKTPOHHAS
MIPOBOJIUMOCTb, ABIPOYHAs IPOBOJAUMOCTb, P-N-NIEPEXO],
BAKyyM, TEPMOIJICKTPOHHAS 3MUCCHSI, JIEKTPOJIN3, FA30BbIN
paspsi, peKoMOUHALIWS, HOHU3AIIHS, CAMOCTOSITENIbHBIN pa3psij,
HECaMOCTOSTENbHBINA pa3psll, niazma.

Pacnio3HaBaTh 1 ONKMCHIBATH SIBIEHUS TPOXOKICHUS
3JIEKTPUYECKOTr0 TOKA YEPE3 MPOBOJHUKH, TTOIYITPOBOAHUKH,
BAKYYM, DJIEKTPOJIUTHL, T'a3bl.

KauecTBeHHO XapakTepru30BaTh AJIEKTPUUECKUN TOK B CPEE:
HA3bIBATh HOCUTENH 3apsI0B, MEXaHU3M X 00pa30oBaHus,
XapakTep IBWKEHUS 3aPAI0B B JICKTPUUECKOM I0JIE U B €T0
OTCYTCTBHUE, 3aBUCUMOCTb CHUJIBI TOKA OT HaINPsSKEHUS,
3aBUCUMOCTD CHJIbI TOKA OT BHEIIHUX YCJIOBHUIA.
Teopemuuecku npedckazvléams HA OCHOBAHUU 3HAHULL O
CMpoeHuy gewecmea Xxapakmep Hocumeneu 3apsooe 6
PA3IUYHBIX CPeOax, 3a8UCUMOCHb CONPOMUBTEHUS
NPOBOOHUKO8, NOTYNPOBOOHUKOS U INEeKMPOIUNOE OM
memnepamypul. IIpueooums npumepsi huzuyeckux
IKCNEPUMEHINO8, ABTAIOUUXC KPUMEPUAMU UCTIUHHOCTU
meopemuyeckux npeockasanutl. ObocHogvi6amy u
omcmaueams c8ouU NPeonoN0NHCEeHUS.

[IepeunciiATe OCHOBHBIE TIOJIOKEHHS TEOPUU DIEKTPOHHOM
MPOBOJUMOCTH METAJUIOB. BBIUKMCIIATE 3HAYEHUS CPeTHEN




CKOPOCTH YHOPSAOYESHHOTO JBUKCHHSI TICKTPOHOB B METAJLIE
MO/ ICMCTBUEM DJICKTPUUYECKOTO MOJIS B KOHKPETHON CUTYaIIUH.
OnpenensiTe CONPOTHUBICHUE METAITUIECKOTO TIPOBOIHUKA MTPU
JAaHHOM TemmepaType.

OKcnepumenmanbHo UCCe008amy 3a8UCUMOCTL
CONPOMUBTIEHUS MEMALTUYECKUX NPOBOOHUKOS8 OM
memnepamypul.

Ilpusooumv npumepvl c6epXNPOBOOHUKOS, NPUMEHEHUS
CBEPXNPOBOOUMOCU. YMOUHAMb SPAHUYBI NPUMEHUMOCTU
3axona Oma 6 cea3u ¢ Cyuecmeo8anuem a61eHus
C8EPXNPOBOOUMOCTIU.

[lepeunciiaTh OCHOBHBIC TOJIOKEHHS TEOPUHU AJIICKTPOHHO-
JTBIPOYHOM TTPOBOAMMOCTH TIOTYITPOBOTHUKOB.

[TpuBOIUTH MPUMEPHI YUCTHIX MOTYIPOBOJTHUKOB,
MIOJTYIIPOBOTHUKOB C JIOHOPHBIMH U aKIIEIITOPHBIMU
MIPUMECSMH.

OKCcnepumermanbHo UCC1e008amy 3a8UCUMOCTIL
conpomueienus: NOJYNPOBOOHUKO8 OM memMnepamypsl u
0CBEUEHHOCMU.

Obvsacuamb meopuio NPo8OOUMOCIU P-N-NEPeXood.
Ilepeyucnamos ocHosHbIe colicmEa p-n -nepexood.

Ipumenams meoputo npo8oOUMOCMU K ONUCAHUIO paOOmbl
ouooda u mpauzucmopa. IIpuBOAUTH MPUMEPHI HCTIOIB30BaAHUS
MOJIYIIPOBOJHUKOBBIX TPUOOPOB.

[lepeuucisaTh yCIOBUS CYIMIECTBOBAHHS YJICKTPHYSCKOTO TOKA B
Bakyyme. [IpuMeHsITh 3HaHHS O CTPOCHHUH BEIIECTBA IS
OIMCAHUS SBJICHUS TEPMOIJIEKTPOHHOM dMUCCUU. ONUCHIBATH
MIPHUHIIUTL ACHCTBHS BAKYYMHOTO JTNO/Ia, YIEKTPOHHO-TTY4eBOI
TPYOKH.

[TpuBOIUTH MPUMEPHI UCTIOIH30BAHUS BAKYYMHBIX TPHOOPOB.
OOBACHATH MEXaHNU3M 00pa30BaHUs CBOOOTHBIX 3aPSI0B B
pacTBOpax U paciuiaBax dJIEKTPOIHUTOB.

OnuceIBaTh 3aBUCHMOCTE COITPOTUBJICHHSI 3JIEKTPOJTUTOB OT
TeMIeparypsl. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CMpoeHuU 8ewecmaa NpedcKasvl8ams X00 npoyecca
anekmpoausa. [lpusooums npumepsi u 60cNPOU3800UMb
Quzuueckue sxcnepumenmol, NOOmMeepHcoarouue ebloeieHue Ha
IEKMPOOAX 8ewecmaa npu NPOXOHCOEHUU NIeKMPULECKO20
MoKa uepes3 dNeKmpoaum. Ymounamo epaHuybl NPUMEHUMOCU
3axona Oma 0151 ONUCAHUSL RPOXOHCOEHUSL INEKMPULECKO20
MoKa uepes 21eKmpoaumbl.

[TpuMeHSTh 3HAHUS O CTPOCHHUHU BEIIECTBA JIJISl ONMCAHUS
SIBJICHUS DJICKTPOJIN3A.

Cocmasname ypasneHue, Onuchleaoujee 3aK0H d1eKmpoau3a
Dapaodes, 051 KOHKpemHbIX cumyayuil. Boruucisims, ucnonsvsys
CcOCMasieHHoe YpasHeHUe, HeU38eCmHble 3HAYEHUs GeIUYUH.
[TpuBOaUTE MPUMEPHI UCTIOIB30BAHUS DIIEKTPOIU3A.
OOBACHATh MEXaHU3M 00Pa30BaHUs CBOOOIHBIX 3apsIOB B
rasax.

[TpuMeHSTh 3HAHUS O CTPOCHHH BEIECTBA JIJIsl OTIMCAHUS
SIBIIGHUH CaMOCTOSITENILHOTO M HECAMOCTOSTEIbHOTO Pa3psIoB.
Pacrio3naBath, MPUBOAUTE IPUMEPHI, IEPEUUCIIATH YCIOBHS
BO3HUKHOBEHHUS CAMOCTOSTEIBLHOTO U HECAMOCTOSATEILHOTO
ra30BBIX Pa3PsIOB, PA3TMYHBIX THIIOB Ta30BBIX Pa3psIOB.
[TpuBOIUTH MPUMEPHI UCTIOTIB30BAHUS Ta30BBIX Pa3PsIOB.




llepeuucnsamsb ochogHble ceoticmea u 061acmu NpUMeHeHUs
Na3Mbl.

Pabomamuw 6 nape, epynne npu evinonnenuu
uccedo8amenbCKux pabom, npu ocyujecmeaneHuu
meopemuyeckux npeocKa3aHull.

Haxoauts B mutepatype u MIHTepHeTe nH(OpMALIHIO 110
3amanHoi Teme. [lepepabaTeiBaTh, aHAIU3UPOBATH U
MPEeICTaBIATh HHPOPMAIMIO B COOTBETCTBUU C IOCTABICHHBIMU
3aJadyaMu.

['oTOBUTH Mpe3eHTAIH U COOOIICHUS M0 U3YYSHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B y4EOHUKE)

5 IloBTOpeHune
Peseps 1
11 kiacc (68 yacoB, 2 yaca B He/1eJ110)
1. OcHoBBI 9
INEKTPOANHAMUKHI
(mpooinKeHue)
1.1 | MarnutHoe nosne 5 JlaBaTb onpeiesIeHHe MOHATUI: MarHUTHOE T10J1€, MHIYKLIHS

MarHUTHOTO TIOJIsl, BAXPEBOE MOJIe, cuiia AMIiepa, cuiia
Jlopenna, ¢peppomMarHeTuk, JOMeH, TeMIIepaTypa

Kropu, macnumnas nponuyaemocmo sewecmaa.

JlaBaTh onpeieIcHIe eUHUIIBI MHIYKIIUA MAarHUTHOTO TTOJIS.
[lepeuucnsaTb OCHOBHBIE CBOWCTBA MArHUTHOTO TOJS.
N300paxaTh MarHUTHBIC JIMHUW TIOCTOSTHHOTO MAarHuTa,
MPSIMOTO MPOBOJHUKA C TOKOM, KaTYIIKU C TOKOM.

Habimo1aTe B3anMOICCTBHE KATYIIKA C TOKOM M MarHuTa,
MarHUTHOM CTPEJKHU U MMPOBOJHHUKA C TOKOM, JIEHCTBUE
MarHUTHOTO TIOJIST Ha JIBHKYIIYIOCS 3apsDKEHHYO YaCTHILY.
dopmynrpoBaTh 3aKOH AMIiepa, Ha3bIBaTh IPAHUIIBI €TO
MIPUMEHUMOCTH.

OmnpenensTh HallpaBICHUE THHUNA WHAYKIIUA MAaTHUTHOTO MO
C TIOMOIIIBIO MTPaBWIIa OypaBYKKa, HAPABICHHE BEKTOPOB CHIIBI
Awmriepa u cuibl JIopeHiia ¢ TOMOIIBIO paBuIa IEBOM PYKH.
[MpumensTh 3aK0H AMIiepa U GOPMYITY JUISl BBIYUCICHHUS CHITBI
Jlopenna npu pemeHun 3a1ay.

ObvscHams npuHyun pabomsl YuKIOMpoHa U Macc-
cnexmpozpagha.

[lepeuncasiTh THITBI BEIIECTB IO MATHUTHBIM CBOWCTBAM,
HA3BIBATh CBOWCTBA AMa-, Tapa- U peppoMarHeTHKOB.
W3mepsaTh crity B3aMMOICHCTBHSI KATYIITKYA C TOKOM U MarHHTa.
Hccneoosams macHummubie ce0ticmea mei, U320moBIeHHbIX U3
pasuwix mamepuanog. PaboTate B mape npu BHITIOJTHEHUH
MPAKTUYECKUX 3aJ]aHu, B TTape W TPYIINE MPU PEIICHUH 3a/1a4.
ObvscHaAmMb NPUHYUN OeUCBUSL DNEKMPOUIMEPUMETbHBIX
npubOpPOs, SPOMK02080PUMESL U INEKMPOOBULAMEIIAL.
Haxonuth B muteparype u MaTEpHETE MHPOPMAIIHIO O BKIIAJC
Awmriepa, JlopeHIa B M3y4eHHE MAarHUTHOTO TIOJISI, PYCCKOTO
¢u3nka CTojeToBa B HCCIICJOBAHNE MAaTHUTHBIX CBOHCTB
(dbeppoMarHeTHKOB, 0 IPUMEHEHUHU 3aKOHA AMIiepa,
MPAaKTUYECKOM HCIIOJIb30BaHUH JACHCTBUSI MATHUTHOTO TTOJIST HA
JIBYOKYIIAICS 3apsii, 00 YCKOPHUTEISAX AJIEMEHTAPHBIX YACTHIL, O
BKJIQ/IC POCCHICKHUX YUEHBIX B CO3/IaHUE YCKOPUTEICH
3JIEMEHTAPHBIX YaCTHII, B TOM yuciie B O0beIMHEHHOM
MHCTHUTYTE siiepHbIX uccnenoanuii (OMAN) B r. JlyOHe u Ha




anponHoMkosaiaepe B LIEPHe; 06 ucronp3oBanuu
(beppoMarHeTHKOB, O MAarHUTHOM T10JI€ 3eMJIH.

['oTOBUTH Mpe3eHTAIIMH U COOOIICHHUS 110 U3YYCHHBIM TeMaM
(BO3MOXXHBIC TEMBI TIPEICTABIICHBI B YUSOHHUKE).

1.2

DneKTpoMarHuTHas
WHITYKIHS

JlaBaTb onpeesIeHne OHATUI: SIBJICHUE JIEKTPOMArHUTHON
WHAYKIWW, MAaTHUTHBINA 1T0TOK, D/]C nnayKimu,
UHAYKTUBHOCTh, caMouHAyKLus, 1C caMOMHIYKINH.
Pacrno3naBatk, BOCIIPOU3BOIUTE, HAOIIOAATD SIBIICHUE
3JIEKTPOMArHUTHOW WHAYKITUH, MTOKA3bIBATh MPUIMHHO-
CJIEJICTBEHHBIC CBS3M MPU HaOMr0AeHUU siBNeHus. HaGnmronats u
aHAJTM3UPOBATH IKCIIEPUMEHTHI, IEMOHCTPHPYIOITUE TIPABUIIO
Jlenna.

®opmynupoBaTh npaBuiio JIeHa, 3aKOH 3JIEKTPOMarHuTHON
WHAYKIWW, HAa3bIBAaTh TPAHUIIBI €T0 MPUMEHUMOCTH.
HccnenoBaTh siBIEHNE DIEKTPOMArHUTHON WHAYKITHH.
Ilepeuucnams ycnosus, npu KOMopuvlx 603HUKAEm
UHOYKYUOHHDBILL TMOK 8 3AMKHYMOM KOHmMYype, Kamyuixe.
Onpedenamp ponb dHcene3Ho2o cepOeyHUuKd 8 Kamyuixe.
H3zobpasicams epaguuecku sHewnee u UHOYKYUOHHOE
maznumuule noasa. Onpedensms HanpasieHue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUMYayuu.

OOBACHITh BOSHUKHOBEHHE BUXPEBOTO AJIEKTPUIECKOTO OIS U
ANEKTPOMArHUTHOTO 1oJIsl. Onucvléams npoyecc
so3nuxnoserus I/[C uHOyKyuu 8 08UNCYWUXCS NPOBOOHUKAX.
IIpeocmasnams npunyun delicmeus d1eKmpo2eHepamopa u
INEKMPOOUHAMUYLECKO20 MUKPODOHA.

PaGorats B nape u rpyre npu BbIIOIHEHUH MPAKTUYECKUX
3a/IaHUM, MJIAHUPOBAThH YKCIIEPUMEHT.

[lepeuncnsats mprUMepbl UCIIOJIb30BAHUS SABIICHUS
3JIEKTPOMATHUTHON UHIYKLIHH.

Pacrnio3naBatk, BOCIIPOU3BOIUTh, HAOIIOAATD SIBJICHUE
CaMOUHAYKIINH, MOKa3bIBATh IPUUMHHO-CIICICTBEHHBIC CBSI3U
[P HAOJIIOICHUH SIBJICHUSI.

dopMyIMpPOBATH 3aKOH CAMOMHIYKIIMH, HA3bIBATh TPAHUIIBI €TO
MPUMEHUMOCTH.

[IpoBOIUTH aHATIOTHUIO MEXKTY CAMOMHAYKITUEH U HHEPTHOCTHIO.
OmnpenensaTh 3aBUCUMOCTh MHAYKTUBHOCTH KaTYIIKHU OT €&
JUTMHBI U TUTOLIAU BUTKOB.

OmnpenensiTh B KOHKPETHOM CUTYyallMy 3HaYEHUS: MATHUTHOTO
notoka, 1C unnykuuu, 3C unoykyuu 6 08uMCywuUxcs
npogoonuxax, IJIC caMOMHIYKIIUU, UHTYKTUBHOCTb, SHEP2UIO
INEeKMPOMASHUMHO20 NOJIA.

Haxonuts B mutepatype u MuTepHeTe nundopmanmo oo
HCTOPUH OTKPBITHSI SIBJICHUS JIEKTPOMArHUTHON UHAYKITUH, O
BKJIJIe B M3yUEHUE 3TOTO SBJICHHS poccuiickoro ¢pusuka 3. X.
Jlenna, o 60prbE ¢ MPOSBICHUSMHU IJEKTPOMArHUTHON
MHIYKIUU U €€ UCII0JIb30BAaHUU B TPOMBILUIEHHOCTU. [ 0OTOBUTH
MIpE3EHTAIMH U COOOIEHUS IO N3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI MIPEICTABIICHBI B YUCOHHKE).

KosieGauus u BoHBI

Mexannueckue
KOJIeOaHus

JlaBaTh onpeieICHUE MOHATHIA: KojeOaHus, KoJiebaTebHas
CUCTEMa, MEXaHHUYECKUE KOJIeOaH!sl, TAPMOHUYECKHE
KoJiebaHus1, CBOOOTHBIC KOJIeOaHUs, 3aTyXalolue KojaeOanus,




BBIHYK/ICHHBIC KOJICOaHMsI, pE30HAHC, CMEIIEHUE, aMILTUTY/a,
MePHOJ, YaCTOTa, COOCTBEHHAsI YacToTa, (a3a.

Ha3zpiBaTh yciioBHsI BOSHUKHOBEHUS Kojiebanuid. [IpuBoanTh
MIpUMEpPHI KOJIeOaTeTbHBIX CHCTEM.

OnuceIBaTh MOJICTH «IIPYKHUHHBIA MasTHUK,
«MaTeMaTHYECKUI MasTHUK.

[lepeuncasTe BUABI KOJIeOATEIBHOTO IBMKEHUS, UX CBOMCTBA.
Pacrnio3naBath, BOCIPOU3BOINTE, HAOIIOAATH FTAPMOHUYECKHE
Kose0aHus, CBOOOIHBIC KOJICOaHMUs, 3aTyXal0IUe KOJICOaHH S,
BBIHY/ICHHbIE KOJIeOaHMsI, pe30HAHC.

[lepeuucnsars criocoObl oy4yeHus: CBOOOAHBIX U
BBIHY/ICHHBIX MEXaHUYECKUX KonebaHuil. CocTaBIATh
ypaBHEHHE MEXaHUYECKUX KOJIeOaHHA, 3aIHChIBATh €ro
peutenue. Onpenenars o ypaBHEHHUIO KOJIeOaTeIpHOTO
JBUKEHUS ITapaMeTpbl KOJICOaHUH.

[IpencraBasTh rpaguuecKu 3aBUCUMOCTh CMEIIIEHHUSI, CKOPOCTH
U YCKOPEHMSI OT BPEMEHHU IIPU KOJIe0aHUAX MAaTEMAaTUYECKOTO U
MPYXUHHOTO MasiTHUKOB. Onpeaensats no rpaduky
XapaKTePUCTUKHU KOJIEOaHH: aMIUIUTYY, IEPUOJ U YaCTOTY.
Hzo6pascams epaghuyecku 3a8ucumocms amniumyovl
BLIHYHCOEHHBIX KONCOAHUL OM YACTOMbI 8bIHYHCOAIOUell CUTBL.
Ananuzuposamo usmeHenue 0aHHO20 epaghura npu usmMeHeHuu
MpeHus 8 cucmeme.

BbruncnsiTh B KOHKPETHBIX CUTYAlMSAX 3HAYCHUS MTepHoa
Kos1ie0aHHUN MaTEMAaTUYECKOTO WK IPY>KUHHOT'O MasiTHUKA,
SHEPTUU MASITHHUKA.

OOBACHATH MPEeBpALEHUS SHEPTUU TTPU KOJIEOAHUAX
MaTEeMaTHYeCKOro MasiTHUKA U Tpy3a Ha MPYKUHE.
Hccneoosams 3a8ucumocms nepuooa Koaebauuil
MAmemMamuyecko20 MasmHuKa om e2o OJUHblL, MACCHL U
amnaumyowl Konebanut. Mcciedosams 3a8UcCUMOCmb nepuooa
KOJIeOaHUll 2py3a Ha NPYAHCUHE OM MACChL 2PY3a U HCECMKOCTU
NPYHCUHBI.

PaGotate B mape u rpyIine npu pelieHrny 3a1a49 U BBIMOJTHEHUN
MPAKTUYECKUX 3aJIaHUI, UCCIIEAOBAHUM, INIAHUPOBATh
JKcIepuMeHT. Bectu nuckyccuro Ha Temy «Poiib pe3oHaHca B
TEXHUKE U OBITY».

Haxonuts B nmuteparype u UaTepHeTe nHpopmanuio oo
WCIIOIH30BAaHUN MEXaHWYECKHUX KOJeOaHMid B mpruOopax
re0JIOropa3BeIKy, yacax, Kauelsix, Ipyrux ycTpoiicTBax, 00
MCIIOJIb30BAaHUU B TEXHUKE U MY3bIKe pe3oHaHca U 0 00pboe ¢
HUM.

['oTOBUTH Mpe3eHTAIH U COOOIICHUS 10 U3YYEHHBIM TEMaM
(BO3MOXHBIEC TEMBI TIPEJICTABIICHBI B YUEOHUKE).

Pemats 3amaun. KoHTponupoBaTh pelieHne 3a1a4 caMuM U
JIPYTUMH YYaITIMHUCS.

2.2

DneKTpOMarHUTHHIE
KoJe0anus

JlaBaTh ompeneneHne MOHITHIA: AIeKTPOMarHUTHBIE KOJIeOaHusl,
Kosie0aTeIbHbINA KOHTYp, CBOOOIHBIE 3JIEKTPOMATHUTHBIE
KoJe0aHus, agmokonebanus, agmoxkonieodamevhas

cucmema, BBIHYKJIEHHBIE 2JIEKTPOMarHUTHBIC KOJIeOaHus,
MEPEMEHHBIHN 3JIEKTPUUECKHUI TOK, aKTUBHOE

COTIPOTUBJICHUE, UHOYKIMUBHOE CONPOMUBTEHUE, EMKOCMHOE
conpomueenue, NoJHoe CONPoOmueiIeHue yenu nepemeHHo20
MoKa, TEUCTBYIOIIEE 3HAYEHHE CUJIbI TOKA, IEMCTBYIOIIEE




3Ha4YeHUE HaNpsHKEeHus, TpanchopmaTop, KoddduueHt
TpaHchopmaIum.

N300paxkaTh cxemy Koje0aTebHOr0 KOHTYpa M OTMCHIBATh
MIPUHIIUIL €r0 PadOTHI.

Pacrno3naBatk, BOCIIPOU3BOIUTE, HAOIIOAATH CBOOOTHBIC
AIEKTPOMArHUTHBIE KOJIEOAHUS, 8bIHYHCOCHHbIE
IIEKMPOMACHUMHbIE KOJIeOAHUS, Pe30HAHC 6 Yenu NepemMeHHO20
moxa.

AHaMM3MpOBaTh MPEBPAIICHUS JHEPTUHU B KOJIEOATEITLHOM
KOHTYpE MPH JEKTPOMArHUTHBIX KOJIeOaHUAX.

[IpencraBnsaTh B Bue rpa)ukoB 3aBUCHMOCTD AJIEKTPHYECKOTO
3apsifa, CUJIbl TOKA U HaIPsHDKEHUS OT BPEMEHU MPU CBOOOIHBIX
AJEKTPOMAarHUTHBIX KosiebaHusIX. Onpenenars no rpaguxky
Kose0aHUN XapaKTePUCTUKH: aMIUTUTYAY, IEPUO U YaCTOTY.
1Ipoeooumys ananozuro mexicoy mexaHuyeckumu u
INEeKMPOMASHUMHBIMU KOIeOAHUIMU.

3anuceBath popmyiry TomcoHa. BEUUCIATE ¢ TOMOIIBIO
¢dbopmynbl ToMcOHaA EPHO U YACTOTY CBOOOTHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUH.

OnpenensaTh NepUO, 4YaCTOTY, AMIUIUTYLY KojeOaHHii B
KOHKPETHBIX CUTYaIHsIX. Mcciedosams 21eKmpoMacHUmHvle
KOeOaHUsl.

Ilepeyucnams ceolicmea agmoxonredbanuil, A8MoKo1e6amenbHol
cucmembwl. I[Ipusooums npumepuvl a8moxo1e6amenbHbix
cucmem, UCNONb30BAHUS A8MOKOICOAHUI.

OOBACHATH MPUHIUI MTOJyYSHUS IEPEMEHHOT0 TOKa,
YCTPOHCTBO TeHEpAaTOpa IMEPEMEHHOTO TOKA.

HaspiBaTh 0COOEHHOCTH NMEPEMEHHOT0 AJIEKTPUYECKOTr0 TOKa Ha
YUYACTKE IIETTH C PE3UCTOPOM.

Hasvieéamwv ocobennocmu nepemeHno20 21eKmpuiecko2o moka
Ha ydyacmke yenu ¢ KOHOEHCAmMOpPOM.

Hasvieéamv ocobennocmu nepemeHno20 21eKmpuiecko2o moka
Ha yuacmke yenu ¢ KamywKou uHOYKmMueHOCmu.

3anuceiBaTh 3aK0H OMa JUIsl LIeNU IEPEMEHHOT0 TOKa.
Haxoauts 3HaueHus: CUIIbI TOKA, HAPSKEHUS, aKTUBHOTO
COIIPOTHUBIICHHUS, UHOVKIMUBHO20 CONPOMUBTEHUSA, EMKOCIHHO20
CONpPOMUBIIeHUsl, NOJIHO20 CONPOMUGTIeHUs TIeTIH IEPEMEHHOTO
TOKa B KOHKPETHBIX CUTYaIUsIX.

BbruncnsiTe 3Ha4eHHSI MOIITHOCTH, BBIACISAIONIEHCS B LIETTH
NEPEMEHHOT0 TOKa, IEHCTBYIOIIME 3HAUCHUS TOKa U
HaMPSHKEHUS.

Has3zvieamo ycnosus 603HUKHOBEHUS pe30HAHCA 6 Yenu
nepemenHo20 MoKd.

OnuchIBaTh yCTPOICTBO, MPUHIUT JICHCTBHS U TIPUMEHEHUE
TpaHchopMmaTopa.

Buruucnams koaghdhuyuenm mpancgopmayuu 6 konkpemmuix
cumyayusx.

Haxonute B nutepatype u aTepHeTe HHGOPMAIIHIO O
MOJIy4EeHUH, NTepe/laue U UCII0JIb30BaHUN IEPEMEHHOT0 TOKa, 00
WCTOPHY CO3JIaHUS U IPUMEHEHUHN

TpaHC(HOPMATOPOB, UCHONLIOBAHUU PE3OHANHCA 8 YenU
nepemeHH020 moka u o 6opvbe ¢ HuM, ycrexax u npoodiaemax
AJIEKTPOIHEPTeTUKU.

Cocmasnsame cxemuvl npeodpazosanus snepeuu na TOL u I'DC,
a makokce cxemy nepedaiu u nompeo.ieHus:




91eKmposHepeuL, Ha3bIBaTh OCHOBHBIX MOTpeOUTENeH
ANEKTPOIHEPTHH. [lepeuuciams npuduHsl NOmeps IHepeUU U
B03MOJCHOCMU 0151 NOBbLUEHUSA dhekmusHocmu eé
UCNONIL30BAHUSL.

BecTtu nuckyccuto o0 1osb3e u Bpeae 3JIEKTPOCTAaHIIUH,
apryMEeHTUPOBATH CBOIO MO3UIINIO, YMETh BBICIYIIUBAThH
MHEHHE JIPYTUX YYaCTHUKOB.

['oTOBUTH Mpe3eHTAaIlH U COOOIIEHHUS [0 U3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI IIPE/ICTABIICHBI B YUEOHHUKE).
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Mexannueckue
BOJIHBI

JlaBaTh ompeeneHe MOHATHI: MEXaHHYeCcKasi BOJHA,
ToTriepeyHast BOJIHA, MPOIOTIbHAS BOJIHA, CKOPOCTH BOJHBI,
JUTMHA BOJIHBI, (ha3a BOJIHBI, NI0CKAS 8OJIHA, BOJIHOGAS.
NnOBEPXHOCMb, (DPOHM BONIHbL, 1YY, 3BYKOBAsI BOJHA, TPOMKOCTb
3BYyKa, BHICOTA TOHA, TEMOP, OTpaKeHHE, MPEIOMIICHNUE,
MOTJIOLIeHUE, HHTEpepeHuus, oupparyus,

noJaapu3ayus MeXaHN4YeCKUX BOJH, KOTEPEHTHbIE HCTOUHUKH,
CTOSTYast BOJIHA, aKYCTUIECKHI PE30HAHC,
TUIOCKOMOJIIPU30BaHHAS BOJHA.

[Tepeuncnars cBOMCTBAa MEXaHMYECKUX BOJH. Pacno3HaBaTh,
BOCIIPOU3BOANThH, HAOIIIOIaTh MEXaHUYECKUE BOJHBI,
MIOTIEPEYHBIE BOJHBI, TPOIOJIBHBIC BOJIHBI, OTPaXCHHUE,
MpeIOMIICHUE, TIOTJIOIeHNE, HHTePOEPECHIIUIO, OUppaxyuio u
noasipu3ayuo MEXaHMIECKUX BOJH. Ha3piBaTh XapakTepUCTUKH
BOJIH: CKOPOCTh, YACTOTA, IJTUHA BOJHBI, pa3HOCTH (a3.
OmnpenensiTh B KOHKPETHBIX CUTYAIHSIX CKOPOCTH, YaCTOTHI,
JUTHMHBI BOJTHBI, pAa3HOCTH (a3 BOJIH.

3anucvieamsv u cocmasnames 8 KOHKPEMHBIX CUMYAYUSX
VpasHeHue 2apMOHUYecKoll bezyujell 80HbL.

Haxonuth B muteparype u MHTEpHETE HHPOPMAIIHIO O
BO30Y)XJICHHH, TIepeIaye U UCTIONb30BaHUH 3BYKOBBIX BOJIH, 00
UCTIOJIb30BaHUH PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE U
TEXHHKE.

BecTu quckyccuro o mosib3e U Bpelle BO3ICHCTBHS Ha YeI0BeKa
3BYKOBBIX BOJIH, apTyMEHTHPOBATH CBOIO MO3UIUIO, YMETh
BBICTYIIIMBATh MHCHUE IPYTHX YYaCTHHKOB.

['oTOBUTH Mpe3eHTAIIMH U COOOIICHHUS 10 U3YYCHHBIM TeMaM
(BO3MOXXHBIC TEMBI TIPE/ICTABIICHBI B YUSOHHUKE).
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DIIeKTPOMAarHUTHBIC
BOJTHBI

JlaBaTh onpeeieHUE MTOHATHIL: JIEKTPOMAarHUTHOE T0JIE,
BHUXPEBOE JIEKTPUUECKOE T0JIE, 3JIEKTPOMATHUTHBIE BOJIHBI,
CKOPOCTH BOJIHBI, JNTHHA BOJHBI, ()a3a BOJHBI, BOJTHOBAS
MOBEPXHOCTh, POHT BOJHBL, JIy4, MIOTHOCTH MOTOKA
W3JIy4E€HMS], TOUYCUHBI NCTOYHHUK U3IIYYECHUS], OTPaKEHUE,
IpeJIOMIICHHUE, MOTJIOLICHNE, HHTepPEpEeHIHs, TU(paKLus,
[IONIEPEYHOCTD, NOJIAPU3ALUS HIEKTPOMATrHUTHBIX BOJIH,
PaauOCBs3b, PAIUOJIOKALIMS, AMIUIUTYIHAST MOTYJISALIMS,
netexktupoBanue. OOBSACHATH B3aUMOCBSI3b IEPEMEHHBIX
3JIEKTPUYECKOI0 U MarHUTHOTO MoJel. PucoBaTte cxemy
pacnpocTpaHeHus AJIEKTPOMArHUTHOM BOJIHBIL. [lepeunciaTs
CBOMCTBA U XapaKTEPUCTUKHU IEKTPOMArHUTHBIX BOJIH.
ObwscHams npoyeccsl 8 OMKPbIMOM KOJlebamenbHOM KOHmype,
NPUHYUN UBTYYEHUS U PEeUCMPAYUL INeKMPOMACHUMHBIX 60JIH.
Pacrnio3naBath, Ha0IIOAATH ANEKTPOMArHUTHBIE BOJIHBI,
W3JIy4YEHHE, IPUEM, OTPAXKEHUE, TPEJTOMIIEHUE, MTOTJIOLICHUE,




UHTEpHEPEHIHIO, TUPPAKLINIO U MOJIPU3ALINIO
ANEKTPOMArHUTHBIX BOJIH.

BBIMHCISATE B KOHKPETHBIX CUTYAlIUSX 3HAYCHUS
XapaKTePUCTHUK BOJIH: CKOPOCTH, YaCTOTHI, AJTUHBI BOJIHBI,
pasHoctu (az, enyouny paouorokayuu.

CpasHusamv mexaHuueckue u 31eKmpoMAcHUMHbLE GOHYL.
ObvscHAMb NPUHYUNBL PAOUOCEAZU U MENEBUOCHUSL.
ObvsacHAMb NPUHYUNBL OCYUECMEIeHUs NPOYECCO8 MOOYIAYUU
u oemexkmuposanus. M306pasxcamv NPUHYUNUATbHBLE CXEMbL
paouonepedamuuxa u paouonpuémuuxa. Ocyuecmeaniamo
paouonepedayy u paouonpuém. OOvACHAMb NPUHYUNDBL
nepeoauu u306padcenuss meienepedamiyuKxom u NPUHYUnsl
npuéma uzoopadicenus: meiesuzopoM.

HccnenoBaTh CBOKWCTBA AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBIO
MoOwmibHOTO Tenedona. Ha3piBaTh M ONMMCHIBATH COBPEMEHHBIE
CpEIICTBA CBS3H.

Boiensate ponb A.C. [lonoBa B u3y4eHUH 31€KTPOMArHUTHBIX
BOJIH U CO3/IaHUU PaIUOCBsI3U. OTHOCUTHCS C YBOKEHHEM K
VYEHBIM U UX OTKPBITHAM. OOOCHOBBIBATH BaKHOCTH OTKPBITHS
ANEKTPOMATHUTHBIX BOJIH JJIsI Pa3BUTHUS HAYKH.

Haxonuts B nutepatype u UatepHeTe nHdopmaruio,
MO3BOJISIOIIYIO OTBETUTH HA TOCTABJIEHHBIE BOIIPOCHI IO TEME.
PaGorate B mape u rpyIine npu peieHun 3a/1a4 U BHIIOJTHEHUH
NPAaKTUYECKUX 3a1anuil. Haxooumw 6 numepamype u
HUnmepneme ungopmayuro o 6030yxicoenuu, nepeoave u
UCNONIL30BAHUU IIeKMPOMACHUMHbBIX 80./H, 00 onvimax [ epya u
UX 3HAYeHUU.

BecTu quckyccuio o nosib3e U Bpejie UCTIONb30BaHUS
YEJI0OBEKOM DJICKTPOMATrHUTHBIX BOJH, apTYMEHTHPOBAThH CBOIO
MO3UIUIO, YMETh BBICIYIINBATH MHEHHE IPYTHX YUYACTHUKOB.
['0TOBUTH MpE3eHTANU U COOOIICHHS 110 U3YUYCHHBIM TeMaM
(BO3MO>KHBIE TEMBI NPE/ICTaBICHBI B y4EeOHUKE).

OnTrka

13

CBeTOBBIE BOJIHBI.
I'eomerpuueckas u
BOJIHOBAS ONTHKA

11

JlaBaTb onpenesieHue MOHATUM: CBET, TEOMETPUYECKAsl ONTHKA,
CBETOBOMH JIy4, CKOPOCTb CBETA, OTPAKEHHUE CBETA,
MIPEJIOMJICHUE CBETA, ITOJIHOE OTPAKEHUE CBETA, YrOJl MaJICHHUs,
YTOJI OTPAXKEHMsI, YTOJI IIPETOMIIEHHUS, OTHOCUTEIIbHBIN
MoKa3aTesb MPeIOMIICHHS, aOCOTIOTHBINA OKa3aTeNb
IIpEJIOMJIEHHUS, JINH3a, (POKYCHOE

paccTosiHUE JIMH3bI, ONITUYECKAs CHJIA JIMH3bI, TUCIIEPCUs CBETA,
uHTEepEepeHIHs cBeTa, TU(PpaKus cBeTa, TUPPaKINOHHAS
peméTKa, noJsIpu3aLus CBETa, ECTECTBEHHBIN CBET,
IIJIOCKOTIOJISIPU30BAHHBIN CBET.

OnuceiBaTh METOIbI U3MEPEHUS CKOPOCTH CBETA.
[Tepeuncnars cBOMCTBA CBETOBBIX BOJIH.

Pacnio3HaBath, BOCIIPOU3BOJAUTH, HAOIIOIATh PACIPOCTPAHEHHUE
CBETOBBIX BOJIH, OTPaXCHHE, PEJIOMIICHHE, ITOTJIOIICHUE,
IHUCTIEPCHIO, UHTEPPEPEHIINIO, TU(PAKIHIO U TOISIPU3ALIUIO
CBETOBBIX BOJIH.

@opMynrMpoBaTh NPUHUHUII [ FOMTeHCa, 3aKOHbBI OTPAKEHUS U
MIPEJIOMJICHHUS CBETA, FPAHULIBI UX IPUMEHUMOCTH.

Crpouts X04 Jyya B INIOCKONApaIEIbHON IUIACTUHE,
TPEYroJIbHOU MPU3ME, IIOBOPOTHOM IIPU3ME, 000paUMBAIOIICH
IIPpU3Me, TOHKOH JIMH3E.




Crtpouts n300pakeHue mpeaMeTa B IIOCKOM 3epKaie, B TOHKOU
JUH3E.

[lepeuucnsaTh BUIBI TUH3, KX OCHOBHBIC

XapaKTePUCTUKU — ONITUYECKHUH LIEHTP, TJIaBHAs ONTHYECKas
0Ch, POKyC, ONTHYECKAS CHUJIA.

OnpenensiTh B KOHKPETHOM CUTYyallMy 3HAYCHUS yriia aJCHHs,
yria OTpa)KeHus, yriia IpeJoMIIEHUs, OTHOCUTEIBHOTO
MoKa3aTess MpeToMIICHHsI, a0COTIOTHOTO MOKa3aTeNs
MIPEJIOMJIEHHUS, CKOPOCTH CBETa B cpejie, POKYCHOTO
PaCCTOSIHUS, ONITUYECKON CUJIBI JIMH3BI, YBETUICHUS JTUH3BI,
nepuoaa qudpakmOHHON

PEMIETKH, TIOJIOKEHUST UHTEP()EPEHITMOHHBIX U
IUGPaKIMOHHBIX MAaKCUMYMOB U MUHUMYMOB. 3aIHChIBATh
(hopMyIly TOHKOH JTMH3BI, PACCYUTHIBATH B KOHKPETHBIX
CUTYaIUsIX ¢ €€ TOMOIIbIO HEU3BECTHBIC BEJTMUNHBI.
OOBSCHATH MPUHIIUIT KOPPEKIIUU 3PEHUS C TIOMOIIBIO0 OYKOB.
DKCepUMEHTAIBHO OIPEEsATh 0Ka3aTelb MPETOMICHHUS
cpenbl, (POKyCHOE pacCTOSTHUE COOMPAIOIICi

U pacceusaroweli TMH3, ITUHY CBETOBON BOJIHBI C TOMOIIBIO
TU(PPaKINOHHON PEMETKH, OYeHUBAMb UHDHOPMAYUOHHYIO
émxocmo komnakm-oucka (CD).

Ilepeyucaams obracmu npumeneHus unmeppepenyuu ceema,
oughpaxyuu ceema, noaapuzayuu ceema.

HccnenoBaTh 3aBUCMMOCTD yTJla MPEJIOMIIEHHS OT yriia
najieHusl, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3HI 10 N300pakeHUs
OT PAcCTOSHUS OT JIMH3BI JI0 TIPeIMeTa.

[TpoBepsTh TUIIOTE3BI: YTOJ TPETOMIICHUS TIPSIMO
IIPOMOPLMOHAJIEH YTy MAJICHUS, NPU NIOMHOM CLONCEHUU 08YX
JIUH3 onmuyecKue CUuibl CK1aobl8aroncsl.

KoHcTpynpoBaTh MoieH TEIECKOMA W/HIA MUKPOCKOTIA.
PaGotats B mape u rpyrne npu BHIIOTHEHUH MPAKTUIECKUX
3aJIaHuH, BBIJIBMYKCHUN THITOTE3, pa3pab0TKEe METO/IOB
MIPOBEPKHU THIIOTES.

IInanuposamo dessimenbHOCMb NO BLINOTHEHUIO U GLINOTHAMb
UCCe008aHUA 3ABUCUMOCTIU MEHCOY PUULECKUMU
BENUUUHAMU, IKCNEPUMEHMANLHYIO NPOBEPKY 2UNOME3b.
Haxonuts B mutepatype u MIHTepHEeTEe HH(MOPMALIHIO O
ouorpadusax 1. Hetotona, X. I'toiirenca, T. FOnra, O.
Openens, 00 UX HAYYHBIX Pab0Tax, O 3HAYCHUH UX PadOT JIs
COBPEMEHHOM HAYKH.

BrickaspiBaTh CBOE MHEHHUE O 3HAUEHUU HAYYHBIX OTKPBITUI U
pab6ot o onrruke W. Herotona, X. I'toitrenca, T. FOnra, O.
@penens. BocnpuHumarte, aHaaM3UpoBaTh, epepadaTbBaTh U
MPEIbABISATH THPOPMALIUIO B COOTBETCTBUH C ITOCTABIEHHBIMU
3a/ladaMH.

BoizieniaTh OCHOBHBIE TTOJIOKEHUS KOPITYCKYJISIPHOM M BOJITHOBOM
TEOpHii cBeTa. YUacTBOBATh B 0OCYKICHUM ITUX TEOPUH U
COBPEMEHHBIX B3IJISI0B Ha MPUPOJY CBETA.

Ykaszvieamv epanuyvl npumenumocmu ceomempuueckoi
ONMUKU.

['oTOBUTH MIpe3eHTAIINH U COOOIICHHUS M0 U3YYCHHBIM TeMaM
(BO3MOXHBIEC TEMBI TIPEJICTABIICHBI B YUEOHUKE).

3.2

Nsnyuyenue u
CHEKTPHI

JlaBaThb omnpeiesieHue MOHATUH: TETUIOBOE U3JTyUYCHHE,
ANEKTPOIIOMUHECIICHIINS, KaTOIOJIIOMIUHECIICHIINS,




XEMITFOMHHECIICHIINS, (POTOIFOMUHECIICHITUS, CAIOULHOU
cnekmp, TUHeu4amvlii CNeKmp, noJ0CAmbvlil CNeKmp, CHeKmp
no2noujeHus, CNeKMpAIbHbIU AHATU3.

[lepeuncnsaTb BUIBI CIIEKTPOB.

Pacnio3naBats, gocnpouszeo0ums, HAOIIOAATH CIIONTHON
CHEKTp, TUHEHUYAThI CIIEKTP, MOJIOCATHIN CIEKTP, CIEKTP
W3JIYYCHUS U TIOTJIOIIECHHUS.

H306pasicams, 00vACHAMb U AHATUSUPOBAMb KPUBYIO
3asucumocmu pacnpeoeienus IHepeUn 6 CHekmpe abcoaomHo
uépHo2o meJa.

[lepeuncnaTs BUABI AJIEKTPOMArHUTHBIX U3Ty4YEeHUH, UX
WCTOYHUKH, CBOWMCTBA, MIpUMEHEHHUe. Vcrnonp30BaTh Kamy
3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATh CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH Pa3HBIX IUANAa30HOB.

OCHOBBI
CIEIMAIHOMN Teopuu
OTHOCUTEJIBHOCTH

34.

OcHoBBI
CIIELUAIIBHON TE€OpUHU
OTHOCHUTEJIBHOCTH
(CTO)

JlaBaTb onpenesieHne MOHATHI: COOBITHE, TIOCTYIAT,
coOCcTBeHHAas! MHEpIIMATbHASI CUCTEMA OTCUYETa, COOCTBEHHOE
BpeMsi, COOCTBEHHasl JUIMHA TeJa, Macca IOKOs, HHBApUAHT,
SHEPrus MOKOs.

ObwscHAMb NPOMUBOPEYUsL MeAHCOY KAACCULECKOU MEXAHUKOU U
anexmpoounamuxot Makceenna u npudunst nosasnenus CTO.
®opmynuposats noctynarsl CTO.

®opmynupoBaTh BbIBOAbI U3 ocTynatoB CTO u ob6wvachamo
penamusucmckue 3¢hghekmol COKpaujenus: pasmepos mena u
3ame0neHUst BpeMeHU MeHCOy 08YMsL COOLIMUIMU C MOYUKU
3penUst 08UNCYUeLICS cCUCmeMbl omcyéma. AHATU3UPOBATh
(bopMyITy pelITUBUCTCKOTO 3aKOHA CJIOXKEHUSI CKOPOCTEH.
1Iposooumvs mobiciienHvle IKCnepuMenmsl, NOOMeepIHcOaruue
nocmyaamol CTO u ux creocmsus.

Haxooumw 6 konkpemHotl cumyayuu 3navenusi ckopocmeti meJ
6 CTO, unmepsanos gpemeru mexncoy coovimusamu, OIUHy meid,
9HepeUr0 NOKOsL YACTNUYDL, NOJIHYIO DHEPIUI0 YACMUYbL,
PENAMUBUCICKULL UMNYTILC YACTNUYDL.

3anuchiBaTh BhIPAXKEHUE I SHEPTUU TIOKOS U NOIHOU
9Hepauu YaCTHII.

W3narate cyTh MPUHIINUIIA COOTBETCTBUS.

Haxonuts B muteparype u MIHTepHeTe HHpOpMALHIO O TEOPUH
a¢upa, 00 IKCIIEPUMEHTAX, KOTOPbIE MPUBEH K CO3/IaHUIO
CTO, 00 OTHOCHUTEIEHOCTH PACCTOSHUM U IIPOMEKYTKOB
BpeMEHH, o Ouorpaduu A. DiiHiTeiiHa. Bpicka3biBaTh CBOE
MHeHue 0 3HaueHuu CTO 1151 COBpEMEHHOM HayKH.

['0TOBUTH Mpe3eHTALUHU U COOOLICHHS 110 U3YYCHHBIM TeMaM
(BO3MOXHBIC TEMBI TIPEJICTABJICHBI B YUCOHHUKE).

KBanToBas usuka

CBeTOBBIC KBAaHTHI

JlaBaTh onpeneneHue MOHATHIA: (OTOA(D(DEKT, KBAHT, TOK
HACBIIIEHUS, 33/ICP)KUBAIOIICE HAMIPSDKEHUE, padoTa BBIXO0/1A,
KpacHas rpanuna ¢Gorodddekra.

Dopmynuposams npedmem u 3a0a4u KEAHMOBOU PUIUKUL.
PacnoznaBate, HaOmoaaTh sBacHUE (hoTodPdeKTa.
OnuceiBaTh onbITh CTOJIETOBA.

®opmynupoBaTh runotedy [1naHka o kKBaHTax, 3aKOHBI
dororddekra.




AHanm3nupoBaTh 3aKOHBI HoTOdIPdEeKTa.

3anuchIBaTh M COCTABIISITh B KOHKPETHBIX CUTYAIHIX
ypaBHeHHe DiHIITeHA 17151 (0oT0d(PPEeKTa U HAXOAUTH C €T
MOMOIIIbIO0 HEM3BECTHBIC BETUUHHBI.

BBIUuCIATE B KOHKPETHBIX CHUTYalUsAX 3HAUYCHHS
MaKCHUMaJIbHOM KMHETUYECKOM SHEPTruu (OTOIIEKTPOHOB,
CKOpPOCTH (POTOIIEKTPOHOB, PaOOTHI BBIX0/1A, 3AIMUPAIOIIETO
HAMPSHKEHUS, YaCTOTHI M ITTMHBI BOJIHBI, COOTBETCTBYIOIINUX
KpacHoii rpanuiie porodddexra.

[TpuBOANTE MpUMEPHI KCTIOB30BaHUA (OTOIPdEeKTa.
OOBACHATH CYTh KOPITYCKYJISIPHO-BOJIHOBOT'O JTyajii3Ma.
OmnwuceiBath onbIThl JIeOeneBa Mo M3MEPEHHIO 1aBICHUS CBETA U
onbIThl BaBHiIOBa MO ONTHKE.

Onucwviéams onvimel no OUGpPaKyuu 31eKmpoHOs.
@OopMyJIIMPOBATH COOTHOLIEHUE HEONPEAETIEHHOCTEN
['eitzenbepra u 0OBSACHATH €T0 CYTh.

Haxonuts B muteparype u MHTepHeTe nHdopmanmio o paborax
CroneroBa, JIebenesa, Basunosa, [lianka, Komnmona, oe
bpouna.

Boienars poab pOCCUNCKUX YUEHBIX B UCCIENOBAHUM CBOMCTB
CBeTa.

[TpuBOANTH MPUMEPHI OMOIOTUYECKOTO M XUMUYECKOTO
JICUCTBUS CBETA.

['0TOBUTH Mpe3eHTALUU U COOOLIECHHS 110 U3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABIICHBI B YUEOHHKE).
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AToMHas Qusmnka

JlaBaTh onpeaeneHre MOHATHI: aTOMHOE SIpO,
JHEPreTUYECKUN YPOBEHbB, JHEPIUs HOHU3ALUH, CHOHMAHHOE
U3y4eHue ceema, GbIHYICOeHHOe U3y4eHue ceema.
OnuceiBaTh onbITH Pezepdopaa.

OmnucsiBaTh U CpaBHUBATh MOJIeNU aToMa ToMcoHa u
Pezepdopna.

PaccmarpuBath, uccieoBaTh U ONMCHIBATh JIMHENYATHIE
CIIEKTPBI.

®opmynrpoBaTh KBAHTOBBIE NIOCTYJ1aThl bopa.

OOBsACHATH JTMHENHYAThIE CIEKTPhl AaTOMA BOAOPOa HAa OCHOBE
KBaHTOBBIX ITOCTYaTOB bopa.

PaccunThIBaTh B KOHKPETHOM CUTyallUH YacTOTY U JUINHY
BOJIHBI UCITyCKaeMOro ()OTOHA IPH MEPEX0/Ie aTOMa U3 OJTHOTO
CTaLlMOHAPHOI'O COCTOSIHUS B IPYro€, YHEPrUI0 HOHU3ALMH
aTOMa, 8bIYUCTAMb 3HAUEHUS. PAOU)CO8 CIMAYUOHAPHBIX OpOUM
91EeKMPOHO8 8 amome.

Onucvieams ycmpoucmeo u 006vACHAMb NPUHYUN OeLCMEUs
71a3epoe.

Haxonuts B nuteparype u MIHTepHeTe cBeneHus o (paxrax,
MOJTBEPXKIAIOLINX CIIO’KHOE CTPOEHUE aToMa, 0 paboTax
Y4EHBIX 110 CO3/ITaHUIO MOJIENI CTPOCHHUS aTOMa, HOYYEHUIO
BBIHYIHCOEHHO20 U3YUeHUs, O IPUMEHEHUH JIa3epOB B HAayKe,
MEUIMHE, TPOMBIIIIIEHHOCTH, OBITY.

BoiaensaTes poib pOCCUNCKUX YYEHBIX B CO3JaHUU U
HCIIOJIb30BAHNH J1a3€POB.

["'OTOBUTH Mpe3eHTALUU U COOOLIEHHS 110 U3YYECHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABIICHBI B YUEOHHKE).
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®duznka aTOMHOTO

JlaBaTh onpeeneHus MOHITUI: MaCCOBOE YK CIIO, HYKJIOHBI,




sanpa

SJICPHBIEC CUIIBL, BUPMYAIbHblE Yacmuysl, NePEKT Macc, YHEPTUs
CBSI3H, yJIeIbHAsI SHEPTUS CBSI3M aTOMHBIX sIZIEp,
PaaOaKTUBHOCTb, AKMUBHOCTb PAOUOAKMUBHO2O

seujecmaa, IEPUO] MOTypacaga, UICKyCCTBEHHAs
PaIMOaKTUBHOCTb, SIJICPHBIC PEaKIIUU, SHEPTETUUECKUI BBIXO/
SIEpHON pPeaKIIny, [enmHas sjaepHas peakiuus, KodhHUuueHT
Pa3MHOKEHUSI HEUTPOHOB, KPUTHUECKAsI MACCa, PEAKTOPbI-
Pa3MHOXXUTEIH, TEPMOSJICPHAS PEaKIIHsl.
CpaBHUBaTh CBOWCTBA IPOTOHA U HEUTPOHA.

OnuceiBaTh NPOTOHHO-HEUTPOHHYIO MOJIENb SIIpa.
OmnpenensTb COCTaB sAEp PAa3INYHbIX 3JIEMEHTOB C [IOMOILBIO
Tabnuibl Menneneesa. M300paxarh U 4MTaTh CXEMbI aTOMOB.
CpaBHHBaTh CHITY 3JIEKTPUUECKOTO OTTAJIKUBAHUS IPOTOHOB U
CHUILY CBSI3U HYKJIOHOB B sizipe. [lepeuucnams u onucviéamo
ceoticmaa s0ephvix cuil. OObACHAMb 0OMEHHYIO MOOeb
83aUMOOCUCMBUSL.

Berancnsate 1edexT Mace, SJHEPTHIO CBSI3H U YACIBHYIO
SHEPTUIO CBA3H KOHKPETHBIX aTOMHBIX siiep. AHaIU3UPOBATh
CBA3b YJI€JIHON SHEPTUU CBA3U C YCTOMYMBOCTBIO SIEP.
[lepeuncnaTs BUABI PaAMOAKTUBHOTO pacnaga aTOMHBIX siZIEp.
CpaBHHBaTh CBOMCTBA ab(a-, 0eTa- U TaMMa-U3TydeHUN.
3anucvieamos npasuna cmeweHus npu paouoaKmueHvLX
pacnadax. Onpeodensimo d1eMeHmbl, 00pa3yIowuecs 8
pe3yibmame paouoaKxmueHvlX pacnaoos.

3anuckIBaTh, OOBACHATH 3aKOH PAJIMOAKTHBHOTO pacraja,
YKa3bIBaTh I'PaHULbl €70 NPUMEHUMOCTH. OnpeaeisaTs B
KOHKPETHBIX CHUTYAIIUAX YHCJIO HEPACTIABIIUXCS AP, YUCIIO
pacraBIIUXCs e, EPUOJ Modypacnana, akmueHoOCHb
seujecmsa.

Ilepeyucaams u onucviéams Memoovl HAONOOEHUS U
peaucmpayuu dnemeHmapHulx yacmuy. Habnrooams mpexu
anvgha-uacmuy 6 kamepe Bunbcona. Pecucmpuposams sioephvie
usnydenusi ¢ nomowpvio cuémuuxa I eticepa. Onpeodensimo
UMNYTILC U IHEPSUIO YACTUYbL NPU OBUINCEHUU 8 MACHUMHOM
noze (no hpomoepacghusm).

3anuchIBaTh sAepHbIe peakuu. OnpenensTh MPOLyKThI
SIICPHBIX peakiuid. PacCUnThIBaTh SHEPTrUYECKUN BBIXO]T
SIZIEPHBIX PEAKLUH.

OnuceIBaTh MEXAHU3MBI JICJICHUS AJIep Y LEMHOU sIAECPHOI
peakiu. CpaBHUBATH AJIE€PHBIE U TEPMOSICPHBIC PEAKLIUU.
Ob0vsCHAMb NPUHYUNDBL YCMPOUCBA U PAOOMbL OEPHBIX
peaxmopos. Y4acTBOBaTh B 00CYX/ICHUN IPEUMYIIECTB U
HEJ0CTAaTKOB SACPHOM SHEPTETHKHU.

Ananuzuposams onacHocms 10EPHLLX U3TYYEHUU OJIsL HCUBLIX
OP2aHU3MOS.

Haxonute B nutepatype u HTepHETE CBeIeHUS 00 OTKPHITUU
MIPOTOHA, HEUTPOHA, PAAMOAKTUBHOCTH, O MOJIYYEHUH U
WCIIOJI30BAHUN PAJUOAKTUBHBIX U30TOIMIOB, HOBBIX
XUMUYECKUX IJIEMEHTOB.

Boiaenste poib pOCCUUCKUX YUEHBIX B UCCIEAOBAHUSIX
aTOMHOTO SIApa, OTKPBITUU CIIOHTAHHOTO JICJICHUS SIIep ypaHa,
Pa3BUTHH SACPHONU SHEPTETUKH, CO3TAHIH HOBBIX U30TOIOB B
OUAU (OO6beaMHEHHBIN MHCTUTYT SEPHBIX HCCIIEIOBAaHUMN B T.
JlyOHe).

["OTOBUTH MIpe3eHTAIH U COOOIICHHUS M0 U3YYCHHBIM TeMaM




(BO3MOKHBIE TEMBI MIPE/ICTABIICHBI B YUCOHHKE).
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OnemeHTapHbIe
YaCTHUIIBI

JlaBaTh onpeieeHUe MOHATHI: aHHUTWIISALINS, 1€NMOHDbL,
aopomwl, Keapk, 2ntoon. IlepedncnsiTe OCHOBHBIE CBOMCTBA
3JI€MEHTapPHBIX YACTHII.

Bb1iensiTe rpymnibl 3J€eMEHTApHBIX YaCTHUL.

[lepeuncnaTh 3aKOHBI COXPaHEHUS!, KOTOPBIE BBIMOIHAIOTCS MPU
npeBpaleHus X yacTuil. OnuchIBaTh MPOLECChl AaHHUTHIISILIUU
YAaCTHILl ¥ aHTUYACTHIL] U POXKAECHUS FIEKTPOH-TIO3UTPOHHBIX
nap.

HaspiBaTh 1 cpaBHMBATH BU/IbI (DyHIaMEHTAIBHBIX
B3aUMOJICHCTBUI.

OnuceIBaTh posib YCKOPUTENIEH B N3yYEHUH dJIEMEHTAPHBIX
yactull. Haszvieams ocHo8HblE 8UObI yCKOpumerneu
9NEeMEHMAPHBIX YACTIUY.

Haxonuts B mutepatype u MIHTepHETE cBeeHUsI 00 UCTOPUH
OTKPBITHS 3JIEMEHTAPHBIX YACTHL], O TPEX dTanax B pa3BUTUU
(U3HUKY 3JIEMEHTAPHBIX YaCTUIL.

OnuchIBaTh COBPEMEHHYIO (PU3MUYECKYIO0 KAPTHHY MHUpA.
['oTOBUTH Mpe3eHTaIK U COOOIIEHUS M0 U3YYEHHBIM TeMaM
(BO3MOKHBIC TEMBI ITPEICTABICHBI B YUCOHHKE).

Crpoenue
Bcenennon

6.1

CoHeuHas cucrema.

JlaBaTh onpenesicHue MOHITHIA: HebecHas cghepa, HIKIUNmuKa,
HebeCHblL 9K8AMOop, NOJOC MUPA, 0Cb MUpd, Kpye CKIOHEHUsl,
npAmMoe 80CX0xHcOeHUe, CKIOHeHUe, Napaiiake, apcek,
aCTpOHOMHUYECKasl €ANHUIIA, IepUTeNnni, aQenuii, CoOTHeuHOe
3aTMEHUE, JIYHHOE 3aTMEHUE, TUTAHEThl 36MHOU T'PYIITIHI,
TUTAHETHI-TUTAHThI, ACTEPOU, METEOp, METEOPUT, oTocdepa,
CBETUMOCTh, IPOTYOEpaHEIl, nyabcap, HeUMpOHHAs 36e304,
uépHas Ovlpa, TPOTO3BE3/a, CBEPXHOBAs 3BE3/1a, TAIAKTHKA,
KBazap, KpacHOE CMEIICHUE, Teopusi bosbioro B3phiBa,
Bo3pacT Bcenennoi.

Hab6mronate JIyHy ¥ mi1aHETHI B TEJIECKOTI.

Briensate ocobeHHOCTH crcTeMbl 3emisi-JIyHa.
Pacnio3naBate, MojeupoBaTh, HAOIIOAATH TYHHBIC U
COJIHCYHBIC 3aTMCHHUSI.

OOBACHATH IPUIUBHI U OTJIUBHI.

Dopmynuposams u 3anucviéams 3akonvl Kennepa.

6.2

CoJHIIE U 3BE3IBI

OnucsiBath cTpoeHrEe COITHEYHON CUCTEMBI.

[lepeuncnsTh MIaHETH! U BUJIbI MAJIBIX TEJI.

OnuceiBath cTpoenue CosHua.

HaGnronate conneunsle nartHa. CoboaaTh npaBuia
6e3omacHoCcTH 1pu HabmroAeHNH COTHIIA.

[lepeuncasiTh TUIMYHBIE TPYMIIBI 3BE3]], OCHOBHBIE (PU3HUECKUE
XapaKTEPUCTUKHU 3BE3NL.

OnuchIBaTh 3BOIIOLMIO 3BE3/ OT POXKIEHUS 10 CMEPTH.
Ha3sIBaTh camble sipKu€ 3BE3bI U CO3BE3MS.

6.3

Crpoenue
Bcenennon

IlepeuncnsaTh BUIbI FaIaKTHK, OMUCHIBATH COCTAB U CTPOEHUE
rajnakTuk. Beinemars Mueunsiii [1yTe cpeau Apyrux rajakTuk.
Omnpenensats MmecTo CosTHEUHOM cucTeMbl B ["ajlakTHke.
OueHuBaTh NOPSAJOK PACCTOSIHUN 10 KOCMUYECKUX OOBEKTOB.
OnuceiBaTh CyTh KPAaCHOT'O CMELIEHUS U €r0 NCIOJIb30BaHUE
IIPY U3YYECHHUH TIAKTHK.




IIpuBOAUTH KpaTKOE U3JI0KEHUE TEOPUU bobIIOro B3pbIBa U
TEOpHUHU paciupsonierics BeeneHHOM.

ObvscHAMb Cymv NOHAMUU KMEMHASL MAMEPULY U «MEMHASA
oHepIUs».

IIpusooums npumepvl UCNONL308AHUSL 3AKOHOE PUIUKU OIS
00BsCHEeHUSL NPUPOObL KOCMUUECKUX 00BbEKMO8.

PaboTatp B mape u rpyIine npu BHIIOTHEHUN PAKTHIECKUX

3aJaHUH.

Hcnonb3oBate MIHTEpHET 151 TOMCKA N300paskeHMHA
KOCMHYECKUX 00BEKTOB U HH(OpMAIUu 00 UX OCOOCHHOCTSIX.

IloBTOpEeHnE

Peseps 1

Ilepeuennb J1abopaTOpHBIX padoT

n/n

Tema

Jlara

10 kaace

W3ydeHue ABMKEHUS Tena, OPOIIEHHOIO TOPU30HTAIBHO

W3ydeHue ABMKEHUS Tela 10 OKPYKHOCTH

H3MepeHue KeCTKOCTH MPYKUHBI

H3mepenne kodduienTa TpeHus CKOIbKEHUS

I/ISY‘ICHI/Ie 3dKOHAd COXPAaHCHUS MeXaHU4YeCKOM OQHCPIUH

I/I3y‘{CHI/Ie paBHOBECHS TECJIA IO JIEHCTBUEM HECKOJIBKUX CHUJI

OKcnepuMeHTallbHas TpoBepKa 3akoHa I'eli-Jlroccaka

HOCHGI[OBaTCHLHOG 1 NapaJuICJIbHOC COCAUHCHUS IMPOBOJHUKOB

O |0 |Q|N| N | [WIN|—

N3mepennie DJ1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA

11 kiaace

Ha6J'IIOI[eHI/Ie I[CﬁCTBHH MAardmMTHOI'O ITIOJIAA Ha TOK

I/I3yquI/Ie SIBJICHUA BHGKTpOMaFHHTHOf/’I WMHAYKIOUH

OrnpezeneHne yCKOpeHus: CBOOOTHOTO MaJeHUs TPU TTOMOIIY MasTHUKA

HsMepeHHe IoKas3aTeyisd MpEJIOMIICHUA CTCKIIA

N[ |W(N|—

OmnpeneneHue OnTHYECKON CUITbI M (POKYCHOT'O PaCcCTOSHHS
coOuparoniei TMH3bI

(o))

N3mepenne 1iiMHbI CBETOBOM BOJIHBI

3

Ornenka nHGOPMAITMOHHON EMKOCTH KoMIakT-Aucka (CD)

Habnrofenue CrionHoro u JIMHEHYaToro CreKTpoB

IlepeyeHb KOHTPOJILHBIX padoT

n/n

Tema

Jlara

10 kaace

KunemaTnka TOYKH B TBCPAOro TCjia

Jwnnamuka. 3akonsl Mexanuku Herotona. Cuiibl B MEXaHHKE

3aKOHEBI COXpaHCHUA B MCXAHUKC. Cratuka

MornekynspHas Gpu3HMKa U TepMOIUHAMHKA

DJIEKTPOCTAaTUKA

3aKOHBI TOCTOSHHOTO TOKA

NN N[ [W|IN—

DNEeKTpUYECKUN TOK B pa3JIMYHbIX CPENax

11 kiaace

MarnuTtHoe noje. IIeKTPOMarHuTHasT HHITYKIUS

Konebauus v BOJTHEBI

Onrtuka

AW~

KBanToBas pusmka




KanennapHo-temaTHyeckoe NJaHHPOBaHMe MO PU3MKe

10 kaace
Ne Ne Tema ypoka Konnu | lano IIpume | Ilapa-
n/n ypo ecTBo [y o yanue | rpag
Ka 4acoB nnany | dakry
1 BBeagenne. Pu3uka U eCTeCTBEHHO- 1
HAYYHbIIl METO/I MO3HAHUS NIPUPObI
1.1 Du3uKa U eCTECTBEHHO-HAYYHbII 1
METO/I NO3HAHUS PUPOABI
1 WNucrpykrax no Th 1
®u3nKa U €CTECTBEHHO-HAYyYHBII METO]
TTO3HAHMSI TIPUPOJIBI
2. MexaHuka 27
2.1 KuHemaTHKa TOYKH M TBEpAOIo TeJia 7
2.1.1 2 Bune MexaHHYeCKOro IBUKEHUS U 1 I1.1-2
CIOCOOBI €T0 OMHUCAHMSL.
212 |3 Tpaextopus. [1yts. [lepememnienue. 1 I1.3-5
PaBHOMEpHOE IIPAMOJIMHEWHOE
JBIKEHUE U €r0 OMMCAHUE.
213 |4 Cnoxenue ckopocte. MrHOBeHHas U 1 I1.6-9
CpeaHsIsi CKOPOCTH. Y CKOPEHHE.
214 |5 JIBrKEeHUE C IOCTOSHHBIM YCKOPEHHUEM. 1 I1.10-14
JlaGopaTtopHas padota Ne 1 «M3yyeHue
JBUKCHHS TeJIa, OPOIIICHHOTO
TOPU30HTAILHOY.
2.1.5 6 PaBHOMepHOE IBM>KEHUE TOUYKHU T10 1 I1.15.16
okpyxHOCTH. KuHemaruka abCcorOTHO
TBEPJIOTO TENA.
216 |7 JIaGopatopHas pabota Ne 2 «/3y4yeHue 1
JBIDKEHUS TEJa TI0 OKPY>KHOCTH.
[TonroroBka K KOHTPOILHOU paboTe
217 |8 Konrtponbnas padora Ne 1 o teme 1
«KuHeMaTrka TOYKH U TBEPJOTO TEIa»
2.2 3akonsbl JuHamukn Helotona 3
2.2.1 9 OCHOBHOE yTBEpPKICHUE MEXaHUKH. 1 I1.18-19
SBnenue nnepuuu. Cuna. Macca.
Enununa maccel.
222 |10 [lepssiit 3akoH HetoToHa. Bropoii 3akoH 1 11.20-23
HeroTona. [IpuHuun cynepno3uium cuil.
223 |11 Tpetuii 3akon HproToHa. | 11.24-26
['eonienTpuyeckas cucrema oTcyeTa.
[Tpunimn otHOcuTEbHOCTH ["anumes.
2.3 Cuiibl B MEXaHUKeE 5
231 |12 Cunsl B npupojie. Cuna TSKECTH U cuila 1 [1.27-28
BCEMUPHOTO TATOTEHUS.
232 13 Bec Tena. HeBecoMmocTh. Pemienue 3amay. 1 11.30,33




233 |14 Jledopmarnust U CUIIbl yIIPYTrOCTU. 3aKOH [1.34-35
I'yka.
JlaGopaTtopHas padota Ne 3 «M3mepenue
KECTKOCTH MPY>KUHBI».
234 |15 Cunbl TpeHuUs. [1.36-37
JIaGopatopHas pabota Ne 4 «3mepenue
KO3 pHUIHIEHTa TPEHUS CKOIBKEHUS.
235 |16 KonTponbHas padora Ne 2 1o reme
«JlmHamyka. 3aKOHBI MEXaHUKU
Herorona. Cuiibl B MEXaHUKE».
24 3aKoHbI COXpaHEHUsI B MeXaHHKe 7
24.1 |17 Nmnynbc MaTepranbHONU TOUKH. 3aKOH I1.38-39
COXPAHEHHUS UMITYJIbCa.
242 |18 Mexanunueckas paboTa 1 MOLTHOCTb. I1.40
243 |19 Oueprusi. Kunetnueckas sHeprusi. [1.41-42
244 |20 PaGota cuibl TSHKECTH U CHITBI 11.43
ynpyrocti. KoHcepBaTUBHbBIE CHIIBI.
245 |21 [loTeHnmanbHas SHEPIUsl. 11.44
246 |22 3aKOH COXpaHEHUS] DHEPTUU B MEXaHHUKE. 11.45
247 |23 JlaGopaTtopHas padota Ne 5 «3ydyeHue
3aKOHA COXPAHECHUSI MEXaHUYECKOM
SHEPIUM».
2.5 Craruka 2
251 |24 PaBHOBecue Ten. I1.51-52
252 |25 JIaGopatopHas pabota Ne 6 «3yueHue
paBHOBECHS Teja NMOJ IEUCTBUEM
HECKOJIBKUX CHID».
2.6 OCHOBBI THAPOMEXAHUKH 2
2.6.1 |26 JlaBnenue. YciioBue paBHOBECHUS I1.53
AKHJIKOCTH.
2.6.2 27 JIBro>KeHUE KUJIKOCTH. Y paBHEHHE I1.54
bepnymn.
2.7 IloaBeneHne HTOrOB U3y4YeHHUS TEMbI 1
«MexaHuka»
2.7.1 |28 Konrtponbnas padora Ne 3 o teme:
«3aKOHBI COXPAaHEHUs B MEXAHUKE.
Cratukay»
3. Mouiexyasipnas puznka u 17
TePMOAMHAMHKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH | 2
Teopuu (MKT)
3.1.1 |29 OcHosuble nonoxeHust MKT. Pazmepst [1.56-57
MOJIEKYI.
3.1.2 |30 BbpoyHnoBckoe nBukenue. Cuiibl I1.58-59
B3auMOJeHCTBUS MoJeKy. CTpoeHue
ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell.
3.2 YpaBHeHHE COCTOSHHUS HA€ATbHOI0 5




rasa

3.2.1 |31 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- I1.60
KMHETUYECKOW TEOPUU T'a30B.
322 |32 Temnepartypa kak MakpOCKOIIUYECKast [1.62-63
XapaKTepUCTHKA Ta3a.
323 |33 YpaBHEHHE COCTOSAHUS UICAIBHOTO rasa. I1.66
324 |34 I"a30BBI€ 3aKOHBI. I1.68
325 |35 JlabopaTtopHnas pabota Ne 7
«DKCcnepuMeHTaIbHas MPOBEpKa 3aKOHA
I'et-JIroccakay.
33 B3anMHble npeBpameHus ;KkuaAKocTH U | 1
rasa
3.3.1 36 Haceienssiii map. /laBnenue I1.71-74
HACBIIIEHHOT 0 napa. BiaxkHoCTh
BO3/yXa.
3.4 KuakocTy u TBepabIe Te1a 2
34.1 |37 CgoiictBa xunkoctu. [ToBepxHOCTHOE I1.75-76
HaTSKCHHE
342 |38 Kpucranamaeckre nu aMmopdHbie Tea. I1.78
3.5 OCHOBBI TEPMOIUHAMHMKH 7
3.5.1 |39 Buyrpennss sHeprus. I1.79-80
Pabora B TepMognHaAMUKeE
352 |40 KonnuecTBo TEMnoThl. YpaBHEHUE I1.82
TEIUIOBOro OajaHca.
3.53 |41 [lepBblii 3aKOH TEPMOAMHAMMKH. 11.84
354 |42 [IpumeneHue rnepBoro 3aKoHa I1.85-86
TEPMOJUHAMUKYU K Pa3IHUHBIM
IIPOLIECCaM.
355 |43 Bropoii 3ak0H TepMOIMHAMHUKH. I1.87
356 |44 [TpuHIMT AEHCTBUS TEITOBBIX T1.88-89
nsurateneit. KoagduuueHt moneznoro
JIEVCTBUS TEIUIOBLIX JIBUTATEIICH.
357 |45 Kontponbnas pabota Ne 4 o Teme
«MonexynspHas pu3nKa u
TEPMOJIUHAMUKA»
4. OCHOBBI VIEKTPOAMHAMHUKHI 16
4.1 DJIeKTPOCTATHKA 6
4.1.1 |46 DNEeKTpUUECKUH 3apsj U dJIEMEHTapHbIE I1.90-91
YacTHILIbL. 3aKOH COXpaHEHUs 3apsja.
3akon Kynouna. Eqununa
AIEKTPUYECKOTO 3aps/a.
412 |47 DnekTpuyeckoe nojie. HanpsokeHHOCTD 11.94-95
AIEKTPUUECKOTOo 1oJisi. CUIOBbIC JTUHUU.
4.14 |48 [Tone ToueuHOTO 3apsiaa U 3apsKEHHOTO [1.96-98
mapa. [lpuHiun cynepno3unuu nosne.
[TpoBOHUKY U AUIICKTPUKHU B
ANEKTPOCTATUYECKOM TOJIE.
415 |49 [loTeHumanbHas YHEPTUs 3aPsKEHHOTO [1.99-101

tena. [loTeHMan 1 pa3HoOCTh
MOTEHIINAI0B. DKBUIIOTEHIINAILHEIE
TTOBEPXHOCTH.




50

OnexrpoéMmkocts. Konaencarop.
OHeprus 3apsHKEHHOI0 KOHAEHCATOpPa.
IIpumeHeHne KOHIEHCAaTOPOB

I1.103-
104

51

KonTponbhas pabora Ne5 o teme
«DIEKTPOCTATHKAY.

4.2

3aKOHBI MOCTOSTHHOI'O TOKA

4.2.1

52

Onexrpuueckuid Tok. Cuiia Toka. 3aKoH
OmMma 11 yyacTka 1emnu

I1.106-
107

422

53

DJIEKTPUYECKUE LETIH.
[locnenoBarenbHOE U NapaIeIbHOE
COEJIMHEHUS MPOBOJIHUKOB

I1.108-
109

423

54

JlaGopaTopHas padora Ne 8
«IlocnenoBarenpHOE U MTapajIeIbHOE
COCIMHEHUS TIPOBOTHUKOBY.

4.2.4

55

Pabora u MOIIHOCTD ITOCTOAHHOI'O TOKA.

I1.110

4.2.5

56

DNeKTpoABMKYIas cuiia. 3akoH Oma s
MOJIHOU IEIH.

JlabopaTopnas padora Ne 9 «M3mepenune
OJ1C 1 BHYTPEHHETO COMPOTUBIICHUS
HCTOYHUKA TOKA.

IL11-112

4.2.6

57

JlabopaTopnas pabora Ne 9 «M3mepenune
OJ1C 1 BHYTPEHHETO COMPOTUBIICHUS
MCTOYHHKA TOKaY.

4.2.7

58

Kontponbhas padota Ne 6 o teme
«3aKOHBI IOCTOSIHHOT'O TOKay.

4.3

DJIeKTPUYECKUN TOK B PA3JIMYHBIX
cpenax

43.1

59

DneKTpOHHas TPOBOJAUMOCTh METAJLIOB.
3aBUCUMOCTb CONIPOTUBIICHUS
MIPOBOJIHUKA OT TEMITEPATYPHI.
CBepXITpOBOJIUMOCTh

IL115

432

60

DNEeKTpUYECKUN TOK B
noynpoBogHuKax. CoOOCTBEHHAS 1
MIPUMECHAst MPOBOAUMOCTHU. P-N IEPEXO.
[TonynpoBOAHUKOBBINA THO/I.

IL.116

433

61

DNEeKTpUUECKUN TOK B BaKyyMe.
DneKTpOHHO-Ty4YeBas TpyOKa.

I1.118

4.3.4

62

DNEKTPUUECKUN TOK B )KUIKOCTSIX U
ra3ax. 3aKoH ajeKkrponusa. [Inmazma

I1.119-
121

4.3.6

63

Kontponbnas pabota Ne 7 o teme
«DIEKTPUIECKHUI TOK B PA3ITUYHBIX
cpenaxy.

IToBTOpEHHE

5.1.1

64

Mexauuka

5.1.2

65

MornekynsipHas pu3nka

5.1.3

66

TepMoarHamuka

5.14

67

OCHOBBI 3JIEKTPOJIMHAMUKHU

— | | | —

Peseps




4. KanenaapHo-temaTH4yeckoe INIAHUPOBaHHe 110 pHU3UKe

11 kaace
Ne Ne Tema ypoka Kounu | Jara IIpum | Ilapa-
n/n ypo eCTBO eyaH |rpadg
Ka yacoB | Ilo ITo ue
mwia"ny | gakry
1. OCHOBBI JIEKTPOAMHAMUKHI 9
(mpoaoJizKeHune)
1.1 MaruuTHoe 1moJie 5
1.1.1 1 MarnautHoe nosie. UHaykuus 1 I1.1
MAarHUTHOTO TOJIA.
1.1.2 |2 JlaboparopHas pabota Ne 1 «HaGmronenue 1
JEHCTBHUSI MAarHUTHOTO TOJISI HA TOK).
1.1.3 |3 Cuna Amrnepa. 1 I1.2
1.14 |4 JleficTBuEe MarHuTHOTO TOJISI Ha 1 1.4
JBIDKYIIYIOCS 3apSKECHHYIO YaCTHILY.
Cuna Jlopenua.
1.1.5 |5 MarnuTHbI€ CBOMCTBA BEIIECTBA. 1 I1.6
1.2 DJICKTPOMATHUTHASI HHAYKIUS 4
121 |6 DneKTpoMarHuTHasE UHAYKIHS. 1 I1.7-8
MaruautHsii notok. [Ipasuso Jlenua.
3aKOH AJIEKTPOMATHUTHON UHAYKITUH.
122 |7 JlabopaTtopHas pabota Ne 2 «3yuenue 1
SIBJIICHUS DJIEKTPOMArHUTHOM WHAYKIIUN.
123 |8 SIBneHue cCaMOMHIYKIMH. 1 IT.11
NHayKTUBHOCTB. DHEPTUs MATHUTHOTO
TI0JIsI TOKA.
124 |9 Konrponsnas padora Nel mo reme 1
«MarnutHoe noJie. DeKTpoMarHuTHas
WHAYKIUS.
2 Kosie0anus u BOJIHBI 17
2.1 MexaHn4yeckue Kojae0aHus 3
2.1.1 10 CBoOoanbie konebanust. ['apMoHnYeckue 1 I1.13-14
KojieOaHus.
212 |11 JlaGopatopnas paborta Ne 3 «Onpeznenenue 1
YCKOPEHUST CBOOOTHOTO MAJICHUS TTPH
MTOMOIIM MASITHUKAY.
213 |12 3aryxaromye 1 BbIHYKICHHbIE KOJIeOaHMs. 1 I1.16
Pe3onanc
2.2 DJIeKTPOMATHUTHBIE KOJIe0aHU s 6
2.2.1 13 CBOOOIHBIE IEKTPOMArHUTHBIC 1 I1.17-19
koseOanus. 'apmoHnyeckue
ANEKTPOMArHUTHBIE KOJIeOaHUs B
KosebareabHOM KOHTYype. Popmyna
TomcoHa.
222 |14 IlepeMeHHBII 3JIEKTPUYECKUM TOK. 1 I1.21
Pe3uctop B 11enu epeMeHHOro ToKa.
223 |15 KonzgeHncarop u karyiika HHAYKTUBHOCTH 1 I1.22
B LIETIM IEPEMEHHOT0 TOKa
224 |16 Pe3oHaHC B 2JIEKTpUYECKON LEIH. 1 I1.23
225 |17 ["'enepaTtop nepemMeHHOro TOKa. 1 I1.26




Tpancdopmarop.

226 |18 [IpousBoacTBo, nepenaya u I1.27
noTpeOICHNE IIEKTPHUECKON IHEPTUU

2.3 MexaHn4yecKre BOJHbI 3

2.3.1 19 BosiHOBBIE siBEeHUS. XapaKTEePUCTUKHU I1.29
BOJIHBL.

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 Wutepdepenuys, udpakuus u I1.33
MOJISIPU3ALIMS. MEXaHUYECKHUX BOJIH.

24 DJIEKTPOMATHUTHBIE BOJHBI 5

24.1 |22 DneKTpOMarHUTHOE MOJeE. I1.35
DneKTpoOMarHuTHas BOJHA.

242 |23 N3o0perenue paauo A. C. [TonoBbiM. I1.36-38
[Tpunnumne! paguocsszu. Monynsuus u
JETEKTUPOBAHUE.

243 |24 CBoiicTBa 3JIEKTPOMArHUTHBIX 11.39-40
BOJIH. PactipocTpaneHne paguoBOJIH.
Pagnomoxanus.

244 25 Tlonarue o TeneBuneunun. Passutue [1.41-42
CPEJICTB CBSI3H.

245 |26 KonTponbhas padora Ne2 o teme
«Konebanus v BOJIHBI.

3. OnTnka 13

3.1 CgetoBble BOJIHBI. ['eomMeTpuueckas u 11
BOJIHOBAsl ONITHKA

3.1.1 |27 Cxopocts cBeta. [Ipuniun [roirexnca. [1.44-45
3aKOH OTpaXKEHUs CBETA.

3.1.2 |28 3akoHbl nperoMieHus ceeta. [lonHoe 11.47-48
OTpa)keHHE CBETa.

3.1.3 |29 JIaGopatopHas pabota Ne 4 «3mepenue
MIOKa3aTessl NPEJIOMIICHHSI CTEKIIa.

3.1.4 |30 JIunzel. [locTpoenune n3o6pakeHuii B I1.50-51
nuH3e. Popmylia TOHKOH JIMH3HI.
YBennueHue JUH3bL.

3.1.5 |31 JlabGopaTtopHas padota Ne 5 «Onpenenenue
ONITUYECKON CUJIBI U POKYCHOTO
paccTosiHUs cOOUparoIIel JTUH3bDY

3.1.6 |32 JHucnepcus ceera. Uatepdepenius ceera. I1.53-54

3.1.7 |33 Judpakuus ceera. JudpakuuonHas I1.56-58
pemeéTKa.

3.1.8 |34 JlaGopaTtopHast padota Ne 6 «M3mepenue
JUITMHBI CBETOBOM BOJIHBI».

3.1.9 |35 Jlabopatopnas pabora Ne 7 «Onenka
nH(GOPMaLIMOHHON EMKOCTH KOMITIAKT-
nucka (CD)».

3.1.10 | 36 Pemenue 3ama4 o teme «MuTepdepenums
U IUQPaKIMs CBETay.

3.1.11 | 37 [TortepeyHOCTH CBETOBBIX BOJIH. I1.60
[lonspusanus ceera.

3.2 N3iayyeHnne u cneKTpsbl 2

32.1 |38 Buns! nuznydennii. lcrounukn [1.66-67

cBeta. CEKTpHI U CIEKTPaIbHBIN aHAIN3.
JlabopaTtopHas pabota Ne 8 «Habmronenue
CIUIONIHOTO U JINHEHYAaTOTO CIEKTPOBY.




322 |39 [ITxana 3JIEKTPOMarHUTHBIX BOJIH. I1.68

4 OcHOBBI cHIENMAJIBLHO TeopHHU 3
OTHOCHTEJIbHOCTH

4.1 OcHOBBI ClIENHATBHON TEOPUH 3
oTHocuTeabHocTH (CTO)

4.1.1 |40 3aKOHBI 2JIEKTPOAMHAMUKH U TPUHIUIT I1.61-62
oTHOcUuTenbHOCTH. [locTynarsl Teopun
OTHOCHUTEJILHOCTH.

4.1.2 |41 OCHOBHBIE CJIEICTBUS U3 MOCTYJIATOB [1.63-64
TEOPUH OTHOCHUTEILHOCTH.
DJIEMEHTHI PENIITUBUCTCKON TUHAMUKHU.

413 |42 KonTponbhas padora Ne 3 o teme
«OnTuka.»

5. KBanToBas puszuka 17

5.1 CBeTOBbIC KBAHTHI 4

5.1.1 |43 CaetoBble KBaHTbL. DOTOAPDEKT. I1.69

512 |44 [Tpumenenue porodddexra. DOTOHBL. I1.70-71
KopnyckynsipHO-BOJIHOBOM Ayanu3m.

5.1.3 |45 JlaBrieHue cBeTa. XMMHUECKOE JICHCTBHE I1.72
CBeTa.

5.14 |46 Pewenue 3agau no reme «CBETOBBIE
KBaHTBL. DOTOAIDPEKTY.

5.2 AToOMHas QpuU3UKa 3

52.1 |47 Ctpoenue atoma. OnbiTel Pezepdopaa. I1.74

522 |48 KBanTtoBsie noctynatel bopa. Moaens I1.75
aToMma Bojiopoaa no bopy.

523 149 Jlazepsl. I1.76

5.3 Du3uKa aTOMHOI0 siApa 8

5.3.1 |50 Ctpoenne aTOMHOTO sipa. SAepHbIe CUIIBIL. I1.78-80
DHeprus CBI31 aTOMHBIX SIAEP.

5.3.2 51 PagnoaktuBHOCTE. BUabl paili0aKTUBHOTO I1.82-83
W3JTYYCHHS.

533 52 3aKkoH paguoakTUBHOrO pacnana. [lepuos I1.84
noJiypacnaja.

534 |53 MeTo 161 HAOJIFOICHUS U PETUCTPAIIUN I1.86
AJIIEMEHTAPHBIX YACTHI]

535 |54 HckyccTBeHHas paiMOaKTUBHOCTD. I1.87
S nepHblie peakuuun

536 |55 Henenune siaep ypana. Llennas peakuus I1.88-89
JeneHus. S| nepHblid peakTop.

5.3.7 |56 Tepmosinepubie peakiuu. [I[pumenenne I1.90
SIEPHON PHEPTHH.

5.3.8 57 buonornueckoe aeicTBHE paMOAKTUBHBIX [1.92-94
W3JTyYEHHUN.

5.4 DJieMeHTapHbIe YacTHIbI 2

54.1 |58 Tpu sTana B pa3ButTun GU3NKU I1.95-96
37€MEeHTapHbIX YacTull. OTKpbITHE
MO3UTPOHA. AHTUYACTHUIIBL.

542 |59 Kontponbhas padota Ne 4 o Teme
«KBanToBas Qusnkay.

6. Ctpoenue BcesieHHOI 6

6.1 CosiHevyHasi cucrema. 2

6.1.1 |60 Bunumbie nrkeHns HEOECHBIX TEIL. 11.99-100




3akonbl Kemepa. Cuctema 3emis-Jlyna.

6.1.2 |61 dusnyeckas Mpupoia MIAHET U MaJIbIX I1.101
Tea1 COoNHEYHOU CUCTEMBI.
6.2 CoJiHue u 3Be3/bl
6.2.1 |62 Connie. 11.102
6.22 |63 OCHOBHBIE XapaKTEPUCTUKHU I1.103-
3BE3/1. DBOJIIOIMS 3BE3/: POXKIICHUE, KU3HD 105
W CMEPTH 3BE3.
6.3 Crtpoenue Bcenennoi
6.3.1 |64 Muneunsrii [TyTs — Hamra ["anakTuka. I1.106-
["anakTuku. 107
6.3.2 65 Crtpoenue u 3BomtonMs Beenennoi. I1.108-
109
7. IToBTOpEHHE
7.1.1 | 66 Enunas ¢pusudeckas kapTuHa MUpa
7.1.2 |67 Enunas pusudeckast kapTuHa Mupa
68 Pe3eps




MyHuuunanabHoe 0011e00pa3oBaTeIbHOE YUpeKAeHHe
«MaJMHUIIMHCKAs cpeIHssl 001e00pa3oBaTe/IbHAS IIKOJIA»
IIponckoro paitona Psizanckoii o0J1actu

391143, Psa3anckas o6sactb, [IpoHckuit paiion, c.Manuaumm, yi.lllkonpHas, a. 173;
Tei.,pakc 8(49155)39118; e-mail: malinishi-62(@rambler.ru; caiit: http://malinishi-62.narod.ru
OI'PH: 1026200622293; MHH: 6211004132; KIIIT: 621101001

®OH/I
OLIEHOYHBIX CPEJCTB

[To yuebnomy npenmery: ~ OU3IUKA

Knace 11

VYuutens Boicuiel kBanudukanrnonHon kareropuu ['ynkosa T.B.


mailto:malinishi-62@rambler.ru

HOACHUTEJBbHASA 3AITUCKA
JlaHHbBIN GOHJ OLleHOYHBIX CPE/CTB COCTABJIEH Ha OCHOBE:

- 3akoHa P® ot 29.12.2012 r. Ne 273 - &3 «06 06pa3oBaHUN»;
- denepanbHBIX FOCyAapCTBEHHBIX 06pa30BaTeJIbHbIX CTAH/AAPTOB;

- deepasbHBIX IOCY/IAPCTBEHHBIX 06pa30BaTEIbHBIX CTAH/IAPTOB CPeAHEro o61ero 06pa3oBaHus
(manee CO0);

- YcraBa MOY «ManunumuHckasa COLI» [TpoHckoro paiioHa Psa3aHckoi o6JiacTy;

- Tomoxenust o popmMax, NIEPUOIUIHOCTH, TTOPSIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM
aTTeCcTaly 00yJaroNINXCs, OCBAMBAIOIINX OCHOBHBIC 00pa3oBaTebHbIe MporpamMmmel MOY
«Mamuauniuackas COIlly;

- [lonosxenwust o poHIE OIIEHOYHBIX CPEJCTB MO MPEAMETY.

Heasimu pa3padorku u ucnoiab3oBanus 6a3pl POC ABAAIOTCA:

— OLLeHKa KavecTBa 06pa3oBaHuA No yuebHOMY npegmeTy;

— obecneyeHne conocTaBMMOCTN 06pa3oBaTeNbHbIX OCTUKEHUI 0ByYatOLWMXCA B 3aBUCMMOCTU OT YCI0BUI
obpas3oBaTeNbHOro NpoLecca;

- nogroToBKa obyyatowmxca K npoueaypam BMNP, Or3, EMN n rea;

- MOJITOTOBKA y4allMXxcsl K HOBOM OLleHKHU KadyecTBa 1o Mojeu PISA (4-11-e kiacchl);
- BbliBNieHMe NPobHeioB B 3HaHMAX 06YUatoLLMXCA U CBOEBPEMEHHAA KOPPEKTUPOBKA UX MHAMBUAYANbHOTO

obyyeHus;

- onpegeneHue 3¢¢6KTMBHOCTM opraHnsauunun o6pa3OBaTeanoro npouecca B WKone.

d0OC 1no npeamMeTty, KypcCy, AUCHUIIJIMHE ABJIAETCA HEeOTheMJIEMOH YacTbIO HOPMATHUBHO-METOAHNYIECKOI' O

obecrieyeHHs] CUCTEMbl OLeHKHM KauecTBa OCBOEHHsI 06y4YalolIMMUCS OCHOBHOW 06pa3oBaTe/ibHON NMPOrpaMMbl

COO u o6ecrieyrBaeT NOBLINIEHHE KAYeCTBa O6paSOBaTEJIbHOI‘O Inponecca mKOJbI.

®0C no mpeameTy, KypcCy, AUCLUIIMHENpPEJCTaBJsieT COO60W COBOKYMHOCTb KOHTPOJIBHBIX MaTepHasoB,

npeaHa3sHa4YeHHbIX [Jid HW3MEepEeHHdA YPOBHA [JOCTHUMKEHHUA 06y‘{aI-OI.L[I/IMI/ICH YCTAaHOBJIEHHBIX pPe3yJbTAaTOB

00y4YeHHUs.

@®O0C no npeaMeTy, Kypcy, AUCIUILJIMHE HUCIOJIb3YETCS MPU NMPOBEIEHUN TEKYILEro KOHTPOJIS yCIeBaeMOCTH U

MPOMEKYTOUHOHN aTTeCTalluU 00yYaoLUUXCS.
®0C 8 pabouux npozpammax codeprcam:
-mpydHbie 3adaHust Ha ET'3 ( no mepe oceoeHus pe3y1ismamos, komopwle nposepsiem EI'3);
-mpyoHvle 3adaHus BIIP ;
-3a0aHUus1 ¢ yuemoM Ho8ol oyeHKU Kavecmaa no modesau PISA (4-11-e kaaccwl)
®0OC- chdopmmpoBaH M3 maTepuanoB COOPHMKOB, AONYLLEHHbIX MUHUCTEPCTBOM 06pPa30BaHUS U HayKu

Poccuiickoit Peaepaunn, a TakKe MaTepManos, pa3paboTaHHbIX yYNTENEM HA OCHOBE 3TUX COOPHMKOB.



NACMNOPT

$doHAa oueHOUHDbIX CpeacTB No yuebHOMY NpegmeTty

No KonTponupyemsie pazaensl (TeMBb) HaumenoBanue orienoyHoro| Ilpencrasienne oneHOYHOrO
n/m cpencTsa cpenctea B GoHe (MICTOYHHUK)

1 (OCHOBBI JIEKTPOAVMHAMUKHU. JIabopaTopHas pabota .. Msikmie,  b.b.Byxosiies,
MarsuTHoe 1oJje «Habmronenue neiicteuss ~ |B-M.Hapyrus. Dusuka.
MAarHATHOTO TOJIS Ha TOK»  [KJ1accudeckuit kype. 11 xmace.

M. IIpocsemienue. 2021
2 (OCHOBBI JIEKTPOAMHAMUKHU. JIabopaTopHas pabota I".s1.Msaxumes, b.b.byxosies,
DJIEKTPOMAarHUTHAsT MHIYKIIAS «3ydeHue siBICHUS B.M.HapyruH. @usuka.
57I€KTPOMATrHUTHOM Knaccuueckuii kype.l1 xmacc.

MHITYKLIAW M. IIpocBemenue. 2021
3 (OCHOBBI PJIEKTPOIMHAMUKH. KoHTposbHas paboTa E.C.Eprotkun, C.I.EproTkuHa.
dusnka. CamMOCTOSTENbHBIE U
KOHTPOJIbHBIC paboTHI.
Knaccuueckuit kype. 11 knacc.

M. Ilpocsemenue. 2021
4 KoneOaHus 1 BOJIHBL. JIabopaTopHas pabota I.J.Mskumes, b.5.Byxosues,
MexaHu4ecKkre KoJeOaHust «Onpenenenne yckopenust  (B.M.Hapyrun. Duszuxa.
CBOGOIHOTO TIAICHUS TP [KI1ACCHIECKHH kypc.11 xnacc.

TOMOIIY MAsSTHUKA) M. IIpocBewienue. 2021
5 KosiebaHus 1 BOJIHBIL. KontponsHas pabota E.C.Eprotkun, C.I.EproTkuHa.
Ousuka. CamocTosiTenbHBIE U
KOHTPOJIbHBIE paboTHI.
Kmaccuueckuit kype. 11 kmacc.

M. IIpocsewienue. 2021
6 Onruka. JIaGopaTopHas paboTa .1 Mskues, b.b.Byxosiies,
CseToBbIe BOJIHBL ['eomMeTpuuecKkas u «3mepenue mokasarens  |[B.M.Yapyruu. duszuxa.
BOJIHOBAs ONITHKA MPENOMIICHHS CTEKIIAN Kiaccnueckui  kype.11  kiace.

M. IIpoceemienue. 2021
7 Onruka. JIaGopaTopHas paboTa [".s1.Msaxumes, b.b.byxosies,
CaeToBbIe BOJHBL. ['eoMeTpuueckas u «Omnpenernenne pokycHoro |B.M.Hapyrun. Dusnka.
BOJIHOBAs ONITHKA PACCTOSIHUS M ONTHUecKoj [Kiaccuyecknii  kype.11  xacc.

cutbl coGuparomeit sy M- [Ipocsemenne. 2021
8 Onruka. JIabopaTopHas pabota ['.Jl.Msiknmes,  b.b.byxosues,
CeeToBbIe BOJIHEL ['eoMeTpuuecKas u «3MepeHue UTHHBI B.M.Yapyrun. Duzuka.
BOJIHOBAs! ONITHKA CBETOBOM BOJIHBD» Kiaccnyeckuit  kype.11  kiace.

M. IIpoceemienue. 2021
9 Onruka. JIabopaTopHas pabota [.S.Mskumes, B.B.ByxoBues,
CseToBbIe BONHBL ['eomeTpuueckas u «Orenka uadopmaronnoi [B-M.Hapyruu. Duszuxa.
BOJIHOBas ONTHKA EMKOCTH KOMIIAKT-IuCKa  |[KJaccudecknii  kype.ll  xmace.

CDy M. IIpocsemenue. 2021
10 OnTuka. JIaGopaTopHas paboTa ["..MsikumeB,  b.b.ByxoBues,

N3inyyeHne u CeKTpbl

«HaOromenne CIuIomHoro
Y JIMHENYaTOrO CIIEKTPOB)

B.M.Yapyrus. ®dusuka.
Knaccuueckuit kype.11  knacc.
M. IIpoceemenue. 2021




11

OnTuka.

KonrtponbHas pabora

E.C.Eptotkun, C.I'.Eprotkuna.
Ou3uka. CaMOCTOSTETBHBIE U
KOHTPOJIbHEIE paboTHI.
Kmaccuueckuit kype. 11 kmacc.
M. IlpocBemenue. 2021

12

KBanrtoBas (uznka

KonTposnbHas pabota

E.C.Eptotkun, C.I'.EproTkuna.
Ouzuka. CaMOCTOSTENbHBIE U
KOHTPOJIbHBIC paboTHL
Kiaccnueckuit kype. 11 knmacc.

M. IIpocsemienue. 2021

13

Crpoenue Beenennoit

CooOmmenue. Jloknan

HHTepHET-peCypChI:
https://youtube.com

http://school-collektion.edu.ru

http://www.astronet.ru

http://mks-onlain.ru

HepequL OLICHOYHbIX CPEACTB

/o

Haumenosanue
OIICHOYHOTO
CpeACTBa

Kparkas xapakTepHcTHKa OIIEHOYHOTO CPEJICTBA

IIpencrasneHue
OLIEHOYHOTO CpEICTBa B
¢donme

KonTponbhas
pabora

CpenctBo NpPOBEPKH YMEHHMH MPUMEHATH MOJyYeHHbIE
3HAHMS AJIS1 PeLIeHMs 3a/7ad ONPENeIEHHOI0 THHa IIo
TEeMe WU pa3felny

KomrmniekT KOHTpOJIBHBIX
3aJaHUi IO BapuaHTaM

[IpakTuueckas pabora

CpencTBo mpoBEepKH YMEHUI U3BJIEKATh U aHATH3UPOBATH
WHGOPMAIMIO TS PEUIeHHs 337ad OIMpPEeNeIeHHOTO THIIa
110 TEeME WU pa3ieny

KoMIuiekT KOHTpOJIBHBIX
3aJlaHUi IO BapuaHTaM

JlabopatopHas paboTa

CpenctBo MNpOBEpKH YMEHMHA MPUMEHATH IOJydyeHHbIE
3HAHMA IS PELIEHUS DKCIIEPUMEHTANIBHBIX 3a/a4 110 TEME
WJIH pa3jeny

KoMImiekT KOHTpOJIBHBIX
3aJaHUi IO BapuaHTaM

optdonuo

IleneBass mogOopka pabOT ydalierocs, pacKpbIBaroIas
€ro MHAVWBUAYAJIbHBIC O6pa3OBaTeHLHLIe JOCTUXXCHUSA B
OMHOW WM HECKOJBKHX YUEOHBIX UCIHUILTHHAX, BO
BHEYPOYHOM JICSTEILHOCTH.

Crpyktypa noptdoaro

IIpoexTt

Koneunslif mpoaykT, TOJy4aeMblii B  pe3yibTaTe
TUTAHUPOBAHUSl M BBITIOJHCHUS KOMIUICKCA YYECOHBIX U
uccineaoBareNnbckux  3agaHui.  [lo3BossieT  OLICHUTH
YMEHUS 00YYAIOIINXCS CAMOCTOSATEIIBHO KOHCTPYHPOBATh
CBOM 3HAHHUA B IMPOLCCCE PCIICHUA IPAKTUYCCKUX 3a/1a4 U
mpoOJieM,  OpPHEHTHPOBaTbCI B WH(POPMAIIOHHOM
MIPOCTPAHCTBE u YPOBEHB c(hOpMHUPOBAHHOCTH
AHAIUTUYECKUX, UCCIEAOBATEIbCKIUX HABHIKOB, HABBHIKOB
MPAKTHUYCCKOT0 W TBOPYCCKOI'0 MBIIIJICHUS. Moxer
BBITIOJHATHCS B WHAWBHYaTHHOM TOPSIKE WM TPYNIION
00yJaroHXCsl.

Tembpl TPYNMOBBIX W/WIH
VH/IUBUTY AITbHBIX
MPOEKTOB

Pabouast Terpajn

HunakTuaeckuid
CaMOCTOATENbHOM paboTsI
MO3BOJISIIOIIMNA  OLICHUBATh
y4e0HOT0 MaTepHaa.

MpeaHa3HAYeHHBIN ISt
oOydJatomerocs u
YPOBEHb YCBOCHUS UM

KOMILJIEKC,

O6pazert
TeTpaau

paboueit

PaznoypoBHEBBIE 331241
1 3a1aHus

Jus noarorosku k BIIP,
OI'D,EI'D, I'BD, PISA

Pasnuuaror 3aauu u 3aJaHus:

a) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIOLIIE
OLICHUBATh M JMAarHOCTHPOBATh 3HAHUE (HAKTHIECKOTO
Marepuana (0a3oBble MOHATHS, AITOPUTMBI, (AaKTHI) H
YMEHHE  TPABHJIBHO  HCIOJIB30BAaTh  CIICIIHAIBHBIC
TEPMUHBI M TOHSTHUS, y3HABaHHE OOBEKTOB W3Yy4YCHHS B
paMKax OIpEIeJICHHOTO pa3/iesia JUCIHILUINHEI;

Kommnekr
Pa3HOYpPOBHEBHIX 3371a4 U
3aaHuN



https://youtube.com/
http://school-collektion.edu.ru/
http://www.astronet.ru/
http://mks-onlain.ru/

0) PEKOHCTPYKTUBHOTO YPOBHS, TO3BOJISIONIHE
OIICHUBATh U JIMArHOCTHPOBATh YMEHHUS CHHTE3MPOBATbH,
aHAJTM3UPOBATh, 0000111aTh (hakTHIEeCKUI u
TEOPETHUUCCKUH  Marepual ¢ (HOPMYyJTHUPOBAHHEM
KOHKPETHBIX  BBIBOJIOB, YCTAHOBIICHHEM MPHYUHHO-
CJIE/ICTBEHHBIX CBSI3EH;

B) TBOPYECKOTO  YPOBHS,  IMO3BOJISFOIIHE
OIICHUBATh M JUArHOCTUPOBATh YMEHUS, UHTETPHUPOBATH
3HaHHWS ~ pa3IM4yHBIX  oOyiacTed,  apryMeHTHPOBATh
COOCTBEHHYIO TOUKY 3PCHHIL.

Pegepar

[IponykT  caMOCTOSATENBHOW  pabOTBI  y4YalIerocs,
TIPEACTABIIIOMMANA ~ COOOH  KpaTKoe  HM3JIOKCHHWE B
MHMCEMEHHOM BHJIC MOJTYYEHHBIX pe3ynbTaToB
TEOPETUYECKOTO  aHajiu3a  OMNpENEJICHHOW  Hay4dyHOU
(yueOHO-HCCIIeIOBATENbCKONW)  TEMBI, TAE€  aBTOp
PacCKpBIBAaET CYTh HCCIEAYEMOH MPOOIEMBI, TPHUBOIUT
pa3nuuyHBIE TOYKM 3PEHUS, a Takke COOCTBEHHBIC
B3TJs1AbI HA HEC.

Temsl pedpeparon

Joxman,
coo0I11eHne

IIpogykr  camocrosATenbHON  paboOThl  ydaluerocs,
npeAcTaBisomuid  co060il MyOJIIMYHOE BBICTYIUICHHE 1O
NPEACTABIICHUIO IIOJYyYEHHBIX PE3YJbTATOB PEIICHUSI
ONpeleNieHHOW  y4eOHO-  IpakTHYecKoH,  ydeOHo-
HCCJIEI0BATENbCKON WIH HAYYHOH TEMBI

Tembr JIOKJIaJI0B,
COOOIIIEHMIT

10

TBopueckoe
3aJlaHue

YacTH4HO periaMeHTHPOBAHHOE 3aJlaHhe, HMEIOIIee
HECTaHJapTHOE pelnieHue u MO3BOJIAIONIEE
JTUATHOCTUPOBATh  YMEHHUS, WHTETPUPOBATh  3HAHUSA
pa3NMYHBIX 00JNacTei, apryMEHTHPOBaTh COOCTBEHHYIO
TOYKY 3peHHs. MOXKET BBINOJHATHCS B MHANBUAYATHEHOM
MOPSIJIKE WITH TPYIION 00y4arouxcsl.

Tembl TpYIIOBBIX W/WIN
WHIUBUTY ATTbHBIX
TBOPUYECKHUX 3aJIaHUI

11

Tect

Cucrema cTaHIapTU3UPOBAHHBIX 33JaHUH, TTO3BOJIAIOLIAS
aBTOMAaTU3UPOBATh TPOIEAYPY H3MEPEHHsS  YPOBHSA
3HAaHUHU ¥ yMEHHH 00ydaronierocs.

Kommnekr TECTOBBIX
3aJaHuN

12

Tpenaxep

TexHudyeckoe  CpeacTBO,  KOTOpOE  MOXET  OBITh
UCII0JIb30BAHO Ui KOHTPOJIS MpUOOPETEHHBIX
y4YalluMUCs HaBbIKOB M YMEHHH.

Komiuiekr 3amaguii misa
paboThI Ha TPEHAXKEPE

13

Occe

Cpenctso, [M03BOJIAIOIIEE OLIEHUTD yMEHHE
00yJaronierocs MMCbMEHHO U3J1araTh CyTh ITOCTAaBJICHHON
MpoOJIEMBI, CaMOCTOSTEILHO MPOBOIUTL aHAIM3 JTOU
po0JIEMBI c HCITOJIb30BaHUEM KOHIIEITITUHA U
AHATUTUYECKOTO HMHCTPYMEHTapHsl COOTBETCTBYIOIIEH
JUCHUTUIMHEL, IeJaTh BBIBOJBI, 0000IIAIOIINE aBTOPCKYIO
TTO3HIIMIO TI0 TIOCTABIICHHOM mpobireMe.

TemaTtuka 3cce




Kpurtepuu ouneHnnBanus

OcHoBHBIE BUIBI OLIEHKH 3HAHUI — TEKYIIasi ¥ UTOTOBasl.

Texyiee olleHMBaHKE MPOBOJUTCS CUCTEMATHUECKH U3 YPOKa B YPOK, a HTOTOBOE — IO 3aBEPIICHUU
I, I monyroaust u roja (MOIYroJ0BbIE OLICHKH, '0JIOBAsi OLIEHKA) U MO 3aBeplieHnu Kypca «Dusuka 11»
(mpoMeXyToYHast aTTECTaIlWs, UTOTOBAsI OIICHKA).

OCHOGHBIMU MeM0)aMU_NPOGEPKU 3HAHUIL U YMEHUN 00yuauiuxca no_hpusuke a61a10mcs yCTHBIN
onpoc (B COOTBETCTBHHM C KOMIIOHCHTOM YYe€OHMKAa B TEMAaTHYCCKOM IUIAHUPOBAHWH), ITHCHMEHHBIC
paboThI.

K nucomennvim popmam xonmponsi omuocames: caMOCTOSITeNIbHBIE, IPOBEPOUHbIE U KOHTPOJIbHBIE
paboThL.

KoHnTponbHble paboThl MPOBOJSATCS AJsi MPOBEPKU YPOBHSA C(HOPMHPOBAHHOCTH 3HAHUN M yMEHUU
oOydanuxcs mociie U3y4eHus KaKI0i TEMBI U BCero Kypca B 1esioM. KOHTpoIbHBIE paOOThl HAXOJSATCS B
JIOTUYECKOHW CBSI3M C COAEpKaHMEM yueOHOro marepualia, 1 COOTBETCTBYIOT TPeOOBAHHSIM K YPOBHIO
YCBOGHUS MIPEIMETa, COCTABICHBI B HECKOIBKUX YPOBHSX CIIO)KHOCTH 3a/IaHHIA.

CamocrosiTensHble paboThI, paccunTanHblie Ha 10-15 MUHYT ypoka, O3BOJISIOT B TEUCHHE y4eOHOTO
rojia peryssipHo U JUQPepeHIIMPOBAHHO KOHTPOIUPOBATH CTETIEHb OCBOCHUS 00YUaIOIIUMUCS U3Y4aeMOT0
MaTepuana. BpinmoiaHeHHe NpPaKTUYECKOM dYacTh TMporpaMmbl — peHIeHHe 3a]ad, BBINOJIHEHUE
W3MEPUTENIbHBIX MaTepuanoB. Omnucanue TpakTHUeCKuXx pador Haxoautcs B YMK nmumaktudeckue
MaTepuansl, paboThl MPaKTUKyMa MpUjIaraloTcs K paboueil mporpamme.

KonTponb mpenmnonaraet BbISBICHUE YPOBHS OCBOCHHUS Y4eOHOTO MaTepuasa MpH H3yYEHUH, Kak
OTJIEJbHBIX Pa3/IEOB, TaK U BCETro Kypca (PM3HUKH B LIETIOM.

Ol eHKa YCTHBIX OTBETOB YUAILMXCS.

OneHka 5 craBUTCS B TOM Cllyyae, €CJIM YydYallluilcs IMOKa3blBaeT BEpHOE NOHUMaHHE (U3NYECKON
CYILIIHOCTH pacCMaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, Ta€T TOYHOE OIpE/IEIICHUE
U UCTOJKOBAHUE OCHOBHBIX MOHSATHUI U 3aKOHOB, TEOPUH, a TaKXKe MPaBUIbHOE OIpesieleHne (pru3nyeckux
BEJIMYMH, UX €MHHUL U CTIOCOOOB M3MEPEHHUS; TPABUIILHO BBIMTOJHACT YEPTEKH, CXEMBI U TpPadUKH; CTPOUT
OTBET [0 COOCTBEHHOMY ILJIaHY, COITPOBOKIAET paccka3 HOBBIMH IPUMEpPAaMH, YMEET IPUMEHSTh 3HAHUS B
HOBOW CHTyalluM NpPHU BBIIOJHEHUU NPAKTHUUECKHUX 3aJaHHUM; MOXET YCTaHABIMBAaTh CBA3b MEXIY
U3y4aeMbIM U paHee M3y4eHHBIM MAaTEepHUaJIOM IO Kypcy (U3UKH, a TAKXKE C MaTEpUAIOM YCBOCHHBIM MpPHU
W3YYE€HUHU APYTUX MPEIMETOB.

OueHka 4 CTaBUTCS B TOM Cllydyae, €CJIM OTBET yUEHHMKA YI0BJIETBOPSAET OCHOBHBIM TPEOOBAaHUAM K OTBETY
Ha OIICHKY 5, HO 0e3 MCIIOIBb30BaHMsl COOCTBEHHOIO IJIaHa, HOBBIX MPUMEPOB, 0€3 NpUMEHEHUs 3HAaHUN B
HOBOMH cuTyanuu, 63 HCI0JIb30BaHMs CBA3EH C paHee N3yUYEeHHBIM MaTEepUaIoM, YCBOEHHBIM IIPU U3yUYEHUU
JOPYTruX TPEIMETOB; €CIH y4alluiicst JOMyCTHJI OJHY OMIMOKY WM He 0ojee ABYX HEJIOYETOB U MOXKET
UCTIPAaBUTh UX CAMOCTOSATEIBHO UM ¢ HEOOJIBIION MOMOIIBIO YUUTES.

Onenka 3 craBUTCS B TOM Cllydyae, €CJIM Y4YallMHCs MPaBUIBHO MOHMMAaeT (PU3UYECKYIO CYIIHOCTh
pacCMaTpruBaACMBbIX SIBJICHUHN U SaKOHOMepHOCTCfI, HO B OTBETC UMCHOTCA OTACIIbHBIC HpO6€J’II)I B YCBOCHHU
BOINPOCOB Kypca (PU3MKH; HE MPEMATCTBYET AAJbHEHUIIEMY YCBOEHHUIO MPOrpPaMMHOI0 MaTepuana, yMeeT
MPUMCHATH MMOJTYYCHHBIC 3HAHUA IMPHU PCIICHHUU MPOCTHIX 3a/la4 ¢ MCIIOJIb30BAHUCM T'OTOBBIX q)OpMYJ'I, HO
3aTpy/AHSAETCS NPHU PELIeHUH 3a/1ay, TpeOyoUMX MpeoOpa3oBaHUs HEKOTOPBIX (GOPMYI; JOMYCTHJI He
0osee ofHOM rpy0oii U 0IHOM HerpyOol oMOKY, He OoJiee IBYX-TpeX HErpyObIX HEJT0UYETOB.

OuneHka 2 CTaBUTCS B TOM CIIydae, €CJIM yJaIluiicst He OBJIaJIe) OCHOBHBIMH 3HAHUSAMH B COOTBETCTBHHU C
TpeOOBAHUSAMU U JOIMYCTHII OOJIbIIE OIIMOOK U HEJJOYETOB, YeM HEOOXOAUMO I OLICHKH 3.

O!!eHKa 1 craBUTCS B TOM ciIydac, €CJIM YUYCHUK HC MOXKCT OTBCTUTb HM HAa OAWH M3 ITOCTAaBJICHHBLIX
BOIIPOCOB.



O1eHKa NMCbMEHHBIX KOHTPOJbHbBIX paﬁoT.

Ouenka 5 craBuTCs 3a paboTy, BBIITOJHEHHYIO TOJTHOCTBIO 0€3 OLIMOOK M HEJ10UETOB.

Ouenka 4 craBuTcs 32 paboTy, BHIIOJIHEHHYIO TOJIHOCTBIO, HO MPU HAJTMYUH HE OoJiee OJHOM OMMUOKH U
OJIHOTO HejloueTa, He 0oJiee TpeX HEeJJ0UETOB.

Ouenka 3 craBuTCs 3a pabOTy, BHIMOJHEHHYIO Ha 2/3 Bcel pabOThI MPaBUIBLHO WIIM MPHU JOMYIIICHUU HE
Oonee omHOIl TpyOoOl ommMOKM, He Oojee Tpex HErpyObIX OIIMOOK, OJHOM HEerpyOoOi OIMOKM U Tpex
HEJ0YETOB, IPU HATMYUU YETHIPEX-TISATH HEJT0UYETOB.

OneHka 2 cTaBUTCS 3a pabOTy, B KOTOPOI YMCIO0 OMIMOOK U HEJ0YETOB MPEBBICUIO HOPMY JJISl OLICHKH 3
WM NIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 paboThl.

Ouenka 1 craBuTcs 3a paboOTy, HEBBIIIOJHEHHYIO COBCEM MM BBINOJIHEHHYIO C TpyOBIMU OLIMOKamMH B
3aJIaHUSAX.

OneHKa Ja00pPATOPHLIX PA0OT.

OueHka 5 cTaBUTCS B TOM Cllydae, €Ciu yJalluics BBITOJHIWI pabOTy B MOJHOM 00BbEME C COOIOACHHEM
HEOO0XOAUMOM MOCIIEIOBATEIBHOCTH MPOBECHHSI ONBITOB U U3MEPEHUI; CAMOCTOATEIIHO U PAllMOHAIEHO
MOHTHUpPYET Heo0Xxoaumoe O0OOpyJdOBaHUE; BCE ONBITHI IMPOBOAMT B YCIOBUSX U pPeXHUMax,
o0ecreunBaloIMX IOJyYeHHE NPAaBUIBHBIX PE3YJbTaTOB M BBIBOJIOB; COOJIIOJaeT TPeOOBAaHUS IMpaBHII
0e30IacHOrO TpyZda; B OTYETE MPABWIBHO M AKKypaTHO BBINOJHSET BCE 3allUCH, TaOJMIbI, PUCYHKH,
4epTekH, rpauKy, BHIYUCICHHUS, IPABUIIBHO BBIMOJIHACT aHAINU3 MTOTPEITHOCTEH.

O1ueHka 4 CTaBUTCS B TOM CITy4ae, €CIIU yYalIWiiCs BBIMIOTHII PaboTy B COOTBETCTBUH C TPEOOBAHUSIMH K
OIICHKE 5, HO JOMYCTHMII JIBa-TPH HeJoueTa, He OoJiee 0THON HErpyOol OMMMOKH M OJTHOTO HEJ0YeTa.

OgeHKa 3 crTaBUTCI B TOM clIydae, cCJIr yanlHﬁCH BBITTOJTHUJT pa60Ty HC IIOJIHOCTBIO, HO 00BeM
BBIITOJTHEHHON YaCTH TAaKOB, 4YTO IIO3BOJIACT IOJYUYUTh IMPABHUIBHBIC PE3YIbTAaThl U BBIBOABI, €CJIM B XOA€
MMPOBCACHUA OIIbITA U H3MCp€HHfI ObLIH JAONYIICHBI OIINOKH.

Ouenka 2 CTaBUTCS B TOM CJydae, €CIM Y4YallUiics BBINOJIHWI pabdOTy HE MOJHOCTHIO M 00BEeM
BBIIIOJIHEHHON pPa0oThl HE IMO3BOJSIET CJejNaTh IpaBWIbHbIE BBIBOJABI, BBIYMCIECHHS; HAOIIOACHUSA
IIPOBOAMJIMCH HETIPABUIIBHO.

Ouenka 1 ctaBUTCS B TOM Clly4yae, €CJIM yJalluiics COBCEM HE BBIMOIHUI padoTy.

Bo Bcex ciydasix olieHKa CHIDKAETCS, €CJIM ydYalluics He coOIroman TpeOoBaHUN TpaBMJI 0€3011acHOTO
Tpyza.

IlepeyeHb OIMOOK.

I. I'py0Obie ommoKku.

1. He3nanue ompeneneHuii OCHOBHBIX TOHATHH, 3aKOHOB, MpPaBWI, MOJIOKEHUH Teopuu, GopMyl,
OOIIENPUHATHIX CUMBOJIOB, 0003HaUCHUST (PU3HUECKUX BEIIMINH, SIUHUITY U3MEPCHHSL.

2. HeymeHue BbIIENATH B OTBETE TJIABHOE.

3. HeymeHnue npuMeHsTh 3HAHMS JUIS pellieHus 3a7a4 U 00bsACHEHUS! (PU3NYECKUX SBJICHUI; HEMPABUIBHO
chopMyITUpOBaHHBIE BOTPOCHI, 3aJJaHUSI WJIM HEBEPHBIE OOBSICHEHHSI XO0/1a UX PEIICHHUs, HE3HAHNE TTPUEMOB
pelleHrs 3a/ay, aHAJIOTUYHBIX paHee pelIeHHbIM B KJacce; OIIMOKH, MOKa3bIBaIOIIME HENpPaBUIbHOE
MMOHUMAaHUE YCIIOBUSA 3aJa4M WM HENIPaBUIbHOE UCTOJIKOBAHUE PEIICHUS.

4. HeymeHHe YUTaTh U CTPOUTH TPAPUKU U NPUHIUITAATBHBIE CXEMBI

5. Heymenue moarotoBuTh K paboTe YCTAHOBKY WJIHM JlaDopaTOpHOE 0OOOpYAOBAaHME, MPOBECTH OIIBIT,
HE0O0XOAMMBIE PACUYEThl MIIM UCTIOJIB30BATh MOJIyUYE€HHBIE JTAHHBIE JIJISI BBIBOJIOB.



6. HeGpexxHoe oTHOIIEHHE K Ta00paTOPHOMY O0OPYAOBAHHUIO U U3MEPHUTEIBHBIM MTPUOOpaM.
7. HeymeHue onpeaenuTs NoKa3aHusi U3MEPUTETBLHOTO MpUodopa.

8. Hapymenue TpeGoBanuii mpaBui 6€30MacHOTO TPya MPH BHIMOJIHEHUH SKCIEPUMEHTA.

I1. HerpyObie ominokm.

1.Herounoct GoOpMyTUpPOBOK, ONpPEAENIEeHUN, 3aKOHOB, TEOPHH, BBI3BAHHBIX HEMOJHOTOW OTBETa
OCHOBHBIX TIIPU3HAKOB ONPCACIACMOro IOHATHUA. OH_II/IGKI/I, BbI3BAHHBIC HGCO6HIOI[€HI/IGM yCJIOBI/Iﬁ
MIPOBEICHUS OTIbITA WU U3MEPEHUH.

2.0mmoKu B YCJIOBHBIX 0003HAUYEHHUAX HAa IMPUHOUIINAJIbHBIX CXCMaX, HCTOYHOCTH qepTen(ei/'I, I‘paq)I/IKOB,
CXEM.

3.Hp0Hy0K I HETOYHOE HaIlMCaHNE HaMMCHOBAHHI CINHUI] (1)H31/I'—I€CKI/IX BCJINYHH.

4. HepannoHa bHBIM BRIOOP X012 PEIICHUS.

II1. HepoueTsl.

1. HepanuoHanbHble 3alMCH IPU BBIUMCICHUAX, HEPAllMOHAJIbHBIE NPUEMBl BBIYMCIICHUH,
npeoOpa3oBaHUil U pelleHHs 3a1au.
2. Apudmernueckne OIMOKK B BBIYUCICHUSX, €CIM 3TH OMHMOKH TrpyOO HE HMCKaKaroT
PeanbHOCTh MOJIyYEHHOT'O pe3yJbTaTa.
3. OtnenbHBIE MOTPEITHOCTH B (HOPMYITHPOBKE BOMIPOCA UIIH OTBETA.
4. HeOpexHoe BBINOJIHEHUE 3alMCel, UepTexel, cxem, rpaduKoB.

Opdorpadudeckrie 1 MyHKTYaI[MOHHBIC OITHOKH.

JI11 YCTHBIX OTBETOB ONpPee/ISI0TCS CIeyIolHe KPUTEPUH OLeHOK:

Onenka «5» cTaBUTCS B TOM CITy4dae, €CIH yUaIIHics

~ MOKa3bIBAaCT BEPHOE NMOHUMAaHHE (HU3MUECKON CYIIHOCTH pacCMAaTPUBACMBIX SIBIICHUH M 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHUIA.

- JIa€T TOYHOE OMpPEJICICHNE M HCTOJIKOBAHME OCHOBHBIX IMOHSTHH, 3aKOHOB, TEOPHH, a TaKKe MPaBUIbHOE
oTIpe/IeNICHUE aCTPOHOMHUYCCKUX BEJIMYHH, U3 SAWHHMII U CTIOCOO0B M3MEPCHUSL.

~TIPaBWJIBHO BBITIOJTHSET YEPTEIKH, CXEMBbI M TpahrKH, COMPOBOKAAET paccka3 HOBBIMH ITPUMEpPaMHU.

— CTPOHUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXIAET paccka3 HOBBIMH TPUMEPAMH, YMEET MPUMEHUTH
3HAHMS B HOBOW CUTYAIIMH TPU BBIMOJIHEHUH MPAKTUYECKUX 3aaHHM.

— MOET YCTaHOBHUTH CBSI3b MEXKJY HM3y4YaeMbIM M paHee M3YUEHHBIM MATE€pUAIOM IO KypCy acTpOHOMHH, a
TaKXe C MaTepuaioM, YCBOCHHBIM MPU U3YUEHUH JPYTUX MPEIMETOB.

Ouenka «4» CTaBUTCS, €CJIA OTBET YUCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OIICHKY «5»,
HO JaH

- be3 ucmonp30Bannst COOCTBEHHOTO TIIaHA, HOBBIX PUMEPOB.

- be3 npuMeHeHns HOBBIX 3HAHUI B HOBOM CUTYyaIUH.

- be3 ucnonb3oBaHus CBA3EH C paHee M3YYEHHBIM MAaTEPUAIOM M MaTE€pUalOM, YCBOCHHBIM MpPU HU3YyYEHUHU
JIPYTUX TIPEIMETOB.

- Ecnu yuammiics nmomycTun oHy OMIMOKY WM He Oojee JAByX HEIOYEeTOB W MOXKET MX HCIPAaBUTH
CaMOCTOSITENILHO WJIU C HEOOJIBIION MOMOILBIO YYUTEISL.

Ouenka «3» cTaBUTCS, €CIIM yJaluiics



- [IpaBuiibHO MOHMMAET (PU3UUECKYIO CYIIHOCTh PACCMAaTPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OTENbHBIC MPOOEIbl B YCBOCHUU BOIIPOCOB Kypca aCTPOHOMHUH, HO MPETSTCTBYIOIINE JallbHEHIIIEMY
YCBOEHUIO IPOrPaMMHOT0 MaTepuara.
- YMeeT mpUMEHSTh MOTy4YeHHbIE 3HAHUS MPU PEIISHUH MPOCTHIX 3a7ad C MCIOJIB30BaHUEM TOTOBBIX (popMyI,
HO 3aTpYAHSACTCS MPH PEIICHUHU 3a/1a4, TPEOYIOIUX Mpeodpa3oBaHus HEKOTOPBIX (HOPMYIIL.
- lomryctun He Gosee oHOM Tpy0oit OommMOKK M IBYX HEIOYETOB, HE Oosee oHOM Tpy0oit u oHOM HerpyOoit
OIMOKH, HE 00JIee TBYX-TPEX HETPYOBIX OMMOOK, OTHON HErpyOOH ONTMOKH B TPEX HEIOUETOB.
— JIoTyCTHIT YeThIpe WU TIATh HEI0YETOB.

JlJ1s1 THCbMEHHBIX PadoT 00y4aroIMXCs:

OueHka NMCbMEHHBIX KOHTPOJIbHBIX padoT

Tekymine KOHTPOJbHBIE PA0OTHI UMEIOT LENbI0 TPOBEPKY YCBOCHHS M3Yy4aeMOro M IMPOBEPSIEMOro
IPOTPaMMHOT0 Matepuaina. Mitoropast KOHTpoJIbHast paboTa MPOBOIUTCS B KOHIIE Y4€OHOTO roja.

Bce koHTposbHBIE pabOTH JaHBl B JIBYX paBHOIICHHBIX BapuaHTax. Kaxknas BkitouaeT B ceOsl Kak 3a/laHus,
COOTBETCTBYIOIIME 00513aTEIIbHOMY YPOBHIO (OHH OTMEYEHBI 3HAKOM ®), TaK U 3aJaHus OoJiee MPOABHHYTOTO
ypoBHS. X BBINIOJIHEHHE paccUUTaHO Ha OAMH YpoK. OJTHAKO CilelyeT UMETh BBUAY, YTO PabOTHl JOCTATOUHO
HACBIIIEHBI 10 00beMy. [1oaTOMy yuHTent0 HEOOXOIUMO OIIEHUTh BOSMOKHOCTH CBOMX yYalllUXCs, U €CIU
00BbeM paboThI MPEACTABIAETCS YPE3MEPHBIM, TO €€ CIEeAYyeT YMEHBIIUTh 32 CUET UCKIIOYEHHS KaKoro-moo
U3 TOCJHEeNIHMX 3aJaHui. Bo3MokeH Taxke M TakoW BapuaHT, KOIrJa OJHO W3 3aJaHuil  paOoThl
paccmaTtpuBaeTcsi Kak pesepBHoe. Torga ydyammmcss COOOIIAeTcsi, YTO OLEHKA «5» BBICTABISAETCS B TOM
Ciy4ae, €CJIM IPAaBWJIBHO BBINIOJHEHBI BCE 3a/IaHUs WM BCE 3a/1aHMsI, KPOME OJHOI'O U3 MOCIEIHUX.

B mpoBepseMbix paboTax yuuTeNnb OTMEYAaeT W HUCHPABIsSeT JAOMYIIEHHBbIE OIIMOKU, PYKOBOJCTBYSCH
CIIEAYIOLINM:

- YUUTENb TOJBKO MOJAYEPKUBAET JOMYIICHHYIO OIIMOKY, KOTOPYIO UCTIPABISET CaM YUEHHUK;

- TMOTYEPKUBAHHE OIIMOOK IMPOU3BOAUTCS YUYHTEIEM TOJBKO KpacHOW NacTOi (KpacHBIMH YEpHUIIAMH,
KpacHBIM KapaHaIlIoM);

- TIOCJIe aHaIM3a OMMUOOK BBICTABJISIETCS OTMETKA 3a padoTy.

Bce koHTposbHBIE pabOoThI 00513aTENHHO OLICHUBAIOTCS YUUTEIEM C 3aHECEHHEM OIIEHOK B KJIACCHBIHN JKypHaIl.
IIpu ouLeHKE NHCHMEHHBIX PadOT Y4YalUXCSl Y4YUTENb PYKOBOJCTBYETCS COOTBETCTBYIOUIMUMH HOPMaMH
OLICHKH 3HAHUN YMEHHI 1 HABBIKOB IIKOJIbHUKOB.

Ouenka «5»

CraBurcs 3a paboTy, BBITOJIHEHHYIO ITOJTHOCTHIO 0€3 OIMOOK ¥ HEZ0YETOB.

Ouenka «4»

CraButcs 3a paboTy, BBITOJIHEHHYIO TIOJTHOCTBIO, HO TIPY HAJMYWW B HEH HE 0oJiee OTHOM HETpyOOl OMMOKA 1
OJIHOTO HesloueTa, He 6ojee Tpex Hel0UeTOB.

Ouenka «3»

CraButcs, €clii YYSHHUK MPaBUIHHO BBIMIOJIHUI HE MeHee 2/3 Bceil padoThl WM JTOMYCTHJI He Ooyiee OTHOM
rpyOoii OommMOKM W NIBYX HEIOUYETOB, HE Oosiee ofHOW TpyOoil M ogHOW HerpyOoil ommOku, He Oornee Tpex
HEerpyObIX OMUOOK, OTHOW HErpyOoi OMMOKH U TPEX HEJ0YETOB, IPH HATMYUH YETHIPEX-TISITH HEOUETOB.
OueHka NpakTH4YecKux pador

Ouenka «5» cTaBUTCS, €CIU yYalUuhcs

BemonaseT pabory B MOJHOM 0o0beMe ¢ COONOJeHHEM HEOOXOAMMOM IMOCIEI0BATEIIBHOCTH TPOBEICHUS
W3MEPEHHUI.

Bce ombIThl MPOBOAUT B YCIOBUSAX M PEKMMAax, 00ECHEUMBAIOMIMX IOJyYCHHE MPABWIBHBIX PE3yJIbTaTOB U
BBIBOJIOB.

CobumoaeT TpeOoBaHUS MPaBUII TEXHUKH 0€30MacHOCTH

[TpaBuiIbHO M aKKypaTHO BBIMIOJIHSET BCE 3aIIUCH, TAOINILIBI, PUCYHKH, YEPTEXH, IPadUKU, BHIYUCICHUSI
[IpaBUNBHO BBIMOTHSET aHAIU3 TOTPEIIHOCTEH.

OneHkKa «4» CTaBUTCs, €CJIU BbINIOJIHEHbI TPEOOBAHUS K OLleHKEe «5», HO OBbLIO JA0NYILIEHO 2-3 He04eTa,
He 6oJiee 0OJHOM HErpy60i OLIMOKHU M OJIHOTO HeJl04eTa.

OneHka «3» CTaBUTCH, eC/IM paboTa BbINIOJIHEHA HE IIOJIHOCThIO, HO 06'beéM BbIITOJIHEHHOU YacTH TaKoB,
YTO MO3BOJIIET MOJYYUTh NPABUJIbHBIA Pe3y/JbTaT U BbIBOJ; €CJIU B X0/le U3MepeHHUs OblIN JONYIeHbl
OILIMNOKH.

OneHka 3a J1abopaTOpHYI0 paboOTy BbINOJIHAETCS C Y4ETOM CaMOCTOSITE/IbHOCTH €€ BBINTOJIHEHUS.
IlepeyeHb OIIMOOK

['py6ble owubKu:



1. He3HaHue omnpezesieHUH, OCHOBHBIX NOHATHH, 3aKOHOB, NPaBWUJ, OCHOBHBIX IOJIOXKEHUW TEOPHH,
bopMyJ1, 06LIENPUHATBIX CHMBOJIOB M 0003HaUY€HHUs BEJIMYMH, eJUHUL] UX U3MepeHUs.

2. HeymeHUe BblIe/IMTH B OTBETE IJIABHOE.

3. HeymeHue npuMeHATh 3HAHUA [AJS pelleHUs 33/a4 U OOBbSACHEHUS acTPOHAMMUYECKHX SIBJIEHUM;
HeNnpaBUJIbHO CHOPMy/IMpOBaHHbIE BONPOCHl 33/la4yd WUJIM HeBepHOe OO'bSCHEHHS X0Jla ee pelleHHs;
He3HaHWe [pHEeMOB pelleHUs 3aJay, aHaJOTUYHBIX paHee pelleHHbIM B KJjacce; OLIMOKY,
[IOKa3blBalIlMe HelpaBU/IbHOE IOHUMaHHWe YCJ0BUA 3aJauyd WM HeNpaBUJIbHOE HCTOJIKOBaHHUE
pelLleHHus.

4. HeymeHuMe 4UTaTb U CTPOUTH I'padUKHU U NPHUHIIUIINAIbHBIE CXEMBI.

5. HeymeHue npoBecTH He06X04MMble pacyeThl, UJIU UCII0JIb30BaTh NOJyYeHHbIe JaHHbIe [IJ1 BbIBOJOB.

6. HapyuieHue Tpe6oBaHHM MpaBU/ 6€30NaCHOCTH TPY/ia PU BbINIOJIHEHHUU 3KCIIEpUMEHTA.

Heepybwvie owubku:

1. Herounoctu popMynupoBOK, ONpeNeeHUH, MOHATUH, 3aKOHOB, TEOPUH, BbI3BAaHHBIC HEMOJHOTON OXBara
OCHOBHBIX IIPU3HAKOB OINPEJENIEMOr0 MOHATHS, OIIMOKH, BbI3BAHHbIE HECOOJIIOCHUEM YCIIOBUM ITPOBEAECHUS
ONBITA UM U3MEPEHU.

2. OmunbKM B yCIOBHBIX 0003HAUYEHUSIX HA MPUHIUIHAAIBHBIX CXeMaxX, HETOYHOCTHU YepTexel, rpa)uKOB, CXEM.

3. HpOHYCK WM HETOYHOE HaMCaHWEe HAaMMEHOBAaHUM CAWHHUIl aCTPOHOMHUYCCKHX BCJINYUH.

Heoouempi:

1. Apudmernyeckre OMIMOKM B BBIYUCICHUSX, €CIM ATO OMMOKM TpyOO HE HCKaXarT peaTbHOCTh
MOJIy4EHHOTO pe3yybTaTa.

2. OTnenbHBIE NOTPEIIHOCTH B (POPMYIUPOBKE BOIIPOCA WM OTBETA.

3. HeOpesxkHoe BBINOIHEHHUE 3aIUCEH, uepTexeid, cxeM, rpaKoB.

4. Opdorpaduieckne U MyHKTYaIIMOHHBIC OITHOKH.

IIpy TecTMpoBaHUMM Bce Yy4Yaluecsd HAXOAATCH B OJMHAKOBBIX YCJIOBHAX H HMCIOJb3YIOT

H3MepHuTeJbHbIe MaTepuaIbl(TecThl). OneHKa pe3y1bTATOB BeAeTCs 10 S-0aJUIbHOM 1IKaJIe.

[Mpenmet/Onenka 5 4 3 2

ActpoHOoMus 80%-100% 65%-79% 50%-64% 0-49%




