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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (pu3uke Ha ypoBHE CpeAHEro oduiero oopazoBaHus pazpadboraHa Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
nporpammbl, ipeactaBieHHbIXx B PI'OC COO, a Takxke ¢ yu€rom ¢eaepanbHoil paboueit
nporpamMmbl Bocriutanus u Konnenmuu npenogaBanust yaeoHoro npeamera «dusuka» B
oOpasoBarenbHbIX opranuzanusax Poccuiickoit ®denepanuu, peanu3yroNIMX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBI.

[IporpaMmMa 1o Qu3uke ompeaenseT o00s3aTeNbHOE MPEAMETHOE COJEp KaHuUE,
YCTaHAaBJIMBAET PEKOMEHJYEMYIO IIOCIEA0BATEIbHOCTh M3YyYEHHS TEM M Pa3JesoB
y4eOHOro MpeaMeTa C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JTOTUKHU
y4eOHOro Mpoiiecca, BO3pacTHbIX ocoOeHHOoCTel oOydarommuxcs. [Iporpamma no ¢usuke
NaéT Mpe/ICTaBIICHUE O LENSX, COAepKaHUU, OOlIeH CTpaTeruu OOy4eHUs], BOCIIUTAHUS U
pa3BuTUsl OOyYaroImMXCcsl CpeACTBaMHU yueOHOro mpeamera «Dusnka» Ha yriryOJIEHHOM
YPOBHE.

N3yuyenue kypca ¢usuku yriyOnE€HHOTO YPOBHS MO3BOJISIET peaju30BaTh 3aJlayu
npodecCHOHaNbHON OpPUEHTAIMK, HANPaBJICHO Ha CO3JaHWE YCJIOBHUM ISl MPOSIBICHUS
CBOMX HHTEJUICKTYallbHBIX M TBOPYECKUX CIOCOOHOCTEH KaIbIM OO0y4YaroImumcs,
KOTOpbIE  HEOOXOAMMBI i1  MPOAODKEHUS  0Opa3oBaHUSl B OpraHU3ALMSIX
po(ecCUOHANBHOTO 00pa30BaHus MO PA3NUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM
CIIELMAIIBHOCTSIM.

B nporpamme 1o ¢usrke onpenensioTcs miaHupyeMble Pe3yJIbTaThl OCBOCHHS Kypca
(GU3MKM Ha ypOBHE CpeIHero ooOmero oOpa30BaHUs: JUYHOCTHBIE, METalpeAMETHbIE,
npeaMeTHble (Ha yriayOnéHHoM ypoBHe). HaydHo-mMeTonosiormueckoil OCHOBOHM IS
pa3paboTku TpeOOBaHMM K JIMUHOCTHBIM, METANPEIMETHBIM U MIPEAMETHBIM pe3yJibTaTaM
o0ydJaronmxcsi, OCBOMBIIMX IMporpamMmy Tm0 (U3MKEe HAa YPOBHE CPEAHEro OOIIero
o0pa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-EATEILHOCTHBIN TTOIXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca PU3UKHU Ha Yyri1yOlnE€HHOM YPOBHE, B TOM
YHUCJIe PEMETHBIE Pe3yIbTaThI 110 ToJaM OOyUECHHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma no gu3uke UMEET MPUMEPHBIN XapaKkTep U MOXKET ObITh MCIIOJIb30BaHA
YUUTEISIMA (PU3UKH 17151 COCTABJICHUS CBOMX PA00OYUX MPOTPaMM.

[Iporpamma mo (Qu3uke HE CKOBBIBAET TBOPUECKYI0 HWHUIIMATUBY YUYUTENICH U
MPEAOCTAaBISCT BO3MOXKHOCTHU JUISl PEAIN3alli Pa3IuYHbIX METOJIMYECKUX MOAXOJ0B K
npenojiaBannio  (GU3MKU Ha YIUIyOJIEHHOM YpPOBHE TIpM  YCJIOBHUM  COXpaHEHUS
00s13aTeNBHON YaCTH COJIEP KaHUs Kypca.

®du3rka Kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyNAasi B KayecTBE
y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUN 00
okpyxatomem mupe. LIIkonbHbIN Kypc GU3UKHA — CHCTEMOOOPa3YIONIUiA JIJIs1 €CTECTBEHHO-
HAyYHBIX Yy4YEOHBIX TMPEIMETOB, TMOCKOIbKY (HU3WYECKHe 3aKOHBI JIEKAaT B OCHOBE



IPOLIECCOB M SIBJICHWM, M3ydaeMbIX XHUMHUEH, OHOJOrHel, gusmueckoil reorpadueit u
acTpoHoMuel. lcnonp3oBaHME M aKkTUBHOE IPUMEHEHHE (PU3MYECKUX 3HAHHUU
ONpeAenniIO XapakTep U OypHOE pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOECHHUS KOCMOCA, IIOJIYYEHUS HOBBIX MAaTE€pUAIOB C
3aJJaHHBIMU CBOWCTBaMU. M3ydyeHne (u3MKH BHOCHT OCHOBHOU BKJaa B (hOpMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydarwlerocs, B (OpMHUPOBAHUE YMEHHI
IPUMEHATH HAyYHBIM METO/1 TO3HAHUS MPU BBINOJIHEHUN UM YYEOHBIX UCCIIE0BAaHUM.

B ocHOBY Kypca (u3MKH Ha YpOBHE CPEIHEro OO0IEro 0Opa3oBaHUs MOJIOKEH P
UJEi, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIUIIBI €r0 TOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISAETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPXKHUT MaTepual M3 BCEX pa3leiaoB (U3MKHM, BKIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn zenepanuzayuu. B cooTBETCTBUU C HEl MaTtepuan Kypca GU3NKH 00beTUHEH
BOKpYT (hu3myeckux Teopuil. Benymmm B Kypce ABIseTcsl (pOpMHUPOBAHUE MTPEACTABICHHMA
0 CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeNosiara€T  MCIOJIb30BAHUE
TYMaHUTApHOTO MOTEHIIMaa (PU3MUECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKHU C
pa3BuUTHEM OOIIeCTBa, a TakXke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
HKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonon nanpaenennocmu. Kypc @usuku yriayOn€HHOTO YpOBHS
IPEANoIaraeT 3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHUYECKUX M TEXHOJOTHYECKHX
IPWIOKEHUN W3YYEHHBIX TEOPUH M 3aKOHOB. IIpm 3TOM paccMaTpuBarOTCS HAa YpPOBHE
00IIMX MPEICTAaBICHUN U COBPEMEHHbBIE TEXHUUYECKUE YCTPOMCTBA, M TEXHOJIOTUH.

Hoea rxonozuzayuu peannuzyercs NOCPEICTBOM BBEIEHUS JIEMEHTOB COJIEpKaHUS,
HOCBSIIEHHBIX JKOJOTUYECKUM MpoOjJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBl C
pa3BUTHEM TEXHUKHW M TEXHOJIOTUH, a Takxke OOCYXIeHus MpoOjeM palroHaIbHOTIO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.

OcBoeHME coJiepKaHUs MPOrpaMMbl MO (PU3UKE JIOHKHO OBITh TOCTPOCHO Ha
OPUHIMIAX CUCTEMHO-AEATENIbHOCTHOTO mnoaxoxa. s ¢u3uku peanuzanus 3STUX
OPUHLMIIOB Oa3upyeTrcs Ha HCIOJIb30BAHUM CaMOCTOSITENIbHOTO JKCIIEPUMEHTa Kak
MOCTOSIHHO JIeUCTBYIOMIEro (pakTopa yueOHOro mporecca. Jjis yriyOoiéHHOTO YpOBHS —
3TO CHUCTEMa CaMOCTOSITEJIBHOTO  YYEHHMYECKOrO SKCIEPUMEHTa, BKJIIOYAIOIIETO
(pOHTaNbHbIE YYEHHUYECKHE OMBITHI MPU W3YYEHUH HOBOIO MaTepHalia, J1abopaTOpHbIE
paboTel u paboTel TpakTukyMmMa. [Ipm 3TOM BO3MOXKHBI JABa croco0a peaau3anuu
¢uznyeckoro npakTukyma. B mepBom ciydyae mpakTUKyM MPOBOJUTCS JIMOO B KoHIE 10 u
11 xmaccoB, MO0 moOcie MEPBOrO W BTOPOTO MOJYTroJWd B KaXKJIOM M3 ITHX KIIACCOB.
Bropoii cnoco® — 310 uHTEerpanust padoT NMpakTUKyMa B CHUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpbIE MPOBOASATCS B Ipoliecce u3ydeHus pazgena (temsel). [Ipu sTom mopg paboramu
IPaKTUKyMa IOHMMAETCSd CaMOCTOSTEIbHOE MCCIENOBAaHUE, KOTOPOE IPOBOJIUTCS I10
PYKOBOJCTBY CBEPHYTOr0, 00001IEHHOTO BHJ1a O€3 MOIIaroBO HHCTPYKLIUH.



B mporpamme mo ¢usuke cucreMa YYEeHHUECKOTO 3KCIEepUMEHTa, J1a00opaTOPHBIX
paboT U MpakTHKyMa MpEACTaBICHA €IUHbIM IepeyHeM. BbhIOOp TeMaTuKu IJsi 3TUX
BUJIOB  YYEHHUYECKHX  NPAKTUYECKUX  pabOT  OCYIIECTBIAETCS  y4aCTHUKAMHU
00pa30BaTeNbHOTO MPOIecca MCXOS M3 OCOOCHHOCTEHM MOYPOYHOTO IJIAaHHUPOBAHUS H
ocHamieHusi kabuHeTta ¢us3uku. [Ipu 3TOM obOecmeunBaeTcsi OBIaeHUE O0YUYAIOIIUMUCS
YMEHUSIMU MPOBOJUTH MPSIMbIE U KOCBEHHBIE MU3MEPEHUs, UCCIEIOBaHUSI 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIMYMH U TTOCTAHOBKY OMNBITOB 10 IPOBEPKE MPE/I0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE yIEISETCs PEHICHUIO PacUE€THBIX M KayeCTBEHHBIX 3aaad. [Ipu
3TOM IS Pacu€THBIX 3a]a4 MPUOPUTETOM SIBISIOTCS 3a/1a4M C SABHO 33JJaHHOW U HESBHO
3aJaHHOW (PU3UYECKON MOJENBIO, TMO3BOJSIONINE MPUMEHSTh H3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, Tak U MHTETPUPYsl MPUMEHEHUE 3HAHUN
U3 pa3HbIX paslienoB. /[ KayecTBEHHBIX 3a/au MPHOPUTETOM SBISIOTCS 3aJaHUs Ha
oOBsiICHEHUE/TIpE/ICKa3aHne TMPOTEKaHUsT (U3NYECKUX SBJICHHM M TPOIECCOB B
OKpYyXXalolllel JKW3HU, Tpedyroume BbhIOOpa (U3MYECKOM MOJAEIU IJisi CHUTYyaluu
PAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOro mpouecca Kypc (pusuky yriayOnE€HHOrO ypOBHS Ha YpPOBHE
cpenHero obuiero o0pa3oBaHUs JIOJKEH U3y4YaThCs B YCIOBUSX MPEIMETHOTO KaOWHETa.
B kabunere ¢u3uku AOKHO OBITH HEoOXoAuMOE J1abopaTOopHOE OO0OpPYJIOBAHHE ISt
BBITIOJIHEHUS YKa3aHHBIX B MporpamMme 1o (Gu3NKe YYeHUYECKHUX OIBITOB, TAOOPATOPHBIX
paboT 1 paboT MPaKTUKyMa, a TAKKE JIEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JlemoHcTpalMoHHOE 00O0pynoBaHuE (POPMHUPYETCSI B COOTBETCTBUM C MPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH U OO0ECIeYMBaeT TMOCTAaHOBKY IIEPEYUCICHHBIX B
nporpaMMe 1Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALMKA IJs HKCCIENIOBAHUS H3YydaeMbIX
SIBJICHUA W TIPOIECCOB, SMIUPUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, MX TEXHHYECKHUX
IIPUMEHEHUM.

JlaGopatopHoe  oOoOpyAoBaHWE i1 YYECHUUECKHUX  MPAKTUUYECKUX  paboT
dbopMupyeTcss B BUJE TEMAaTUYECKMX KOMIUIEKTOB M 00eCIeYrBaeTCsl B pacyéTe OJIHOTO
KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTHdecKkhe KOMILIEKTHI J1abopaTopHOTO
000pyI0BaHUs TOHKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIh30BaHUN aHAJIOTOBBIX
U 1U(pOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJIE
nM(pOBBIX JabOpaTOpPHUi.

OCHOBHBIMM LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

dbopMupoBaHUE HWHTEpECa W CTPEMJICHUS OOYYaIOMIMXCA K HAyYHOMY H3YUYEHUIO
MPUPOIBI, PA3BUTHUE WX UHTEIIEKTYATHHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUHA O HAYYHOM METOJE TMO3HaHUS U (HOpMUPOBAHHE
HCCIIEIOBATELCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHUS Kak pe3yiabTaTa H3Yy4YeHHUS OCHOB
CTPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupoBaHUEe YMEHUN OOBICHATH SBICHUS C WCIOJIB30BAHUEM (PU3NUECKUX
3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;



dbopMupoBaHHE TpPEACTAaBICHU O poid (QU3UKKA ST  Pa3BUTHS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oyaymeld npodeccuoHaIbHOU
JeSITEIbHOCTH, CBSA3aHHBIX C (PU3UKOM, MOATOTOBKA K JalIbHEHIIEeMy OOYyYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHue 3TuX 1eield ooecreunBaeTCs pelieHueM CIeAYIOMNX 3a/1ad B Ipoliecce
U3y4YeHUs Kypca (U3MKH Ha YPOBHE CPEHEr0 0011ero 00pa3oBaHus:

npuoOpeTeHre CHCTeMbl 3HaHUM 00 oO0umx (uU3nYeckux 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKJIKOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PHU3UKY, 3IEKTPOJUHAMUKY,
KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHUE YMEHUN NPUMEHSATh TEOPETUUYECKUE 3HAHUS A OObSICHEHUS
bu3NUecKuX SBJICHUM B TPUPOAE U JUISI TPUHATHAA MNPAKTUYECKUX PpEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHE CIOCOOOB PEIICHMS Pa3IUYHbIX 3a/lady C SIBHO 3aJlaHHOM (pu3nyeckoin
MOJIEJIBIO, 33J1a4, MOAPa3yMEBAIOLIUX CaMOCTOSITENIBHOE CO3/1aHKe (DU3UUECKON MOJEIH,
aJICKBaTHOM yCIIOBHUSM 3a/1a4d, B TOM YHCIIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHUE (PU3UYECKUX OCHOB M MPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHNE METOJAMH  CaMOCTOSITEJIBHOIO  IJIJAHUPOBAHUS W MPOBEACHUS
($u3NYECKUX SKCHEPUMEHTOB, aHAIW3a U HHTEpHpeTanuu HHPOpPMAIUH, ONpeIeICHUS
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

CO3JaHUE YCIOBUM Uil PAa3BUTHS YMEHHM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEepeca K cdepaM MpoPEecCHOHANBHON NESITENbHOCTH, CBSI3aHHOW C
bU3HUKOIA.

B cootBerctBun ¢ tpeboBanmsimu GI'OC COO yrinyOnéHHBIN YypOBEHb HU3YUYCHUS
yueOHoro npenmera «dOu3nka» Ha YpOBHE CpeHEro oO0IIero oOpa3oBaHUs BbHIOMpaETCs
0o0yJarouMMucs, MIAHUPYIOIMIMMHU MPOJOLKEHHE OOpa30BaHMS M0 CIEHHATBHOCTSM
(U3UKO-TEXHUYECKOTO MTPOQHIISL.

Ha wusydenne ¢usuku (yriayOia€HHBIM ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obpazoBanus otBoauTcs 340 yacoB: B 10 kimacce — 170 gacoB (5 yacoB B Hexneno), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemelii B mporpamMme 1o (pusuke nepedeHsb Jad0paTOpHbIX U MPAKTUYECKUX
paloT sBIIAETCS PEKOMEHOBAaHHBIM, YUUTENb JI€JaeT BHIOOP MPOBEIEHUS J1a0OpaTOPHBIX
palboT U OMBITOB C YYETOM MHJIMBUIYATBHBIX OCOOCHHOCTEN 00y4arOIuXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OOpalieHUs] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmuUpoThl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBWKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTOM uepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIbHBIE W HENOTEHUWAJIBHbIE CHWIBL. lloTeHnmanpHas sHeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMompou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHLUEHTPALMs YaCTHILI, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMUKHA I PABHOBECHBIX IPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOILIMBA JJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacupeHue KUAKOCTEH M TBEPABIX TeN, 00bEMHOE U JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>XEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEUIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIGHKAa MAaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inexmpuueckoe nosne.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUII CYTIEPHO3ULIUU IJIEKTPUUECKUX TIOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE cCoenMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COEUHEHUN KOHIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CynieCTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKM
toka. Hanpsokenne U u DJIC 6.

3akon Oma 1Jid yyacTka IeMu.

DnexkTpudeckoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBIIEHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro MJIMHBI M IUIOIIAJA IONEPEYHOTO CEUCHHS.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSDKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3amMbIKaHHE TalbBaHUUECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: MO,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHWYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KANWJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rapa- U JIMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO IO TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCHBHOM TPYXXKHUHE C IEIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOIIUX JIEKTPOMATHUTHBIX KOJIEOaHU.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M IPUHIMT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3MU U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenunu n qudppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTENIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHET0 oTpaxeHus. Mojienb CBEeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMuUKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHUMOCTM  KJIaccuyeckom  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieare GoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertone! perucTpaluy U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EanHcTBO u3nyueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS MPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHuE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbel. UEpHbBIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3lienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib GU3NUIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kjacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SBICHHE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEIWYMHA, 3AKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWIMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;
e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMaHHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTHb BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;
e YMEHHUE B3aUMOJICCTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;
¢ TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JESATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHUS;
¢ CIIOCOOHOCTh OLICHUBATh CUTYalUIO U NPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JUYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEroO.
ICTETHYECKOI0 BOCIIMTAHMSA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHbIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbI;

e TOTOBHOCTb M CITIOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e CQOPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYpbl, OCO3HAaHHE TJI00ATBLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

e INIAHUPOBAHUE U OCYIIECTBJICHHE JCHCTBUU B OKpYKalIlIeW cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

e PaCITUPECHHUE ONBITA ACATEIBPHOCTA JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e C)OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKH OCYHIECTBISTH TMPOEKTHYIO M HCCIEAOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTISATh IIEM JEATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B  PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs] MPOOJIEMBbI ¢ YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOIIEM.
Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
e BJIQJIETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU MOHSITUSMH U METOJAMHU
buznueckoil HayKu;



e BJIaJIETh HaBBIKAMH YYEOHO-UCCIEA0BATEIBCKON U POEKTHOM ESITEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEp KaHMUSA,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS;

eBJIQJICTh BHUJAMU JAEIATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOQuTb AapryMeHTbl mJis
JTIOKa3aTelIbCTBa CBOMX YTBEP)KICHHI, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pEeLIeHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJ€ pEIICHUA 330a4d PE3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHMpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OMIbIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTUUYECKYI0 00JacTh
KU3HEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTell;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIIBHBIE TIOAXO/IbI U PEILECHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU TMOJy4YECHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSITENIbBHO OCYIIECTBIIATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICMIOJIB30BATh  CPEACTBA HMH(POPMALIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpkKaHUS B pa3IMYHBIX (popmarax ¢
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



¢ OCYLIECTBIISITh  OOIIEHWE HAa ypokax (U3MKKM W BO BHE-YPOUHOM
NeSITEIbHOCTH;

e pacmo3HaBaTh NPEANOCHUIKM KOH(GIMKTHBIX CUTyallud ©  CMSr4arth
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTIHOW U WHIUBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e IPUHUMATh 1EIM COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

¢ OCYLIECTBIISITh TIO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISIBJIATH MPOOJIEMBI, CTABUTHh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM paboOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e paCIIUPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIIOUYTECHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 00pa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OILIEHKY HOBBIM CHUTYaIUsiIM, BHOCUTh KOPPEKTUBBI B ACSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
eBIIAJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;
¢ HICTIOJIB30BaTh MPUEMBI PeIIEKCHH JJIsi OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO
peleHus;
e YMETh OLICHMBaTh PUCKU M CBOEBPEMEHHO INPUHUMATh PELICHHUS IO HUX
CHHMKEHUIO;
e IPUHUMATh MOTUBBl WU apryMEHTBl APYTUX IpPU aHAIMU3E PE3yIbTaTOB
JeSITEIIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBBI WU apryMEHTBl APYTUX @pU aHAIU3E PEe3yIbTaTOB
NESITEIIbHOCTH;
e IPU3HABATH CBOE MPABO M MPAaBO IPYTHX HA OLIHOKH.
B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPOTPAMMBI TIO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0OyYaroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JTOCTUKEHUIO TIETH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHX BO3MOXKHOCTEH;

e OMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCT,  TIOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

e pa3JIMyaTh YCJIOBHS MPUMEHUMOCTH MOJIENIe (hU3MUYECKUX TN U MPOIIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MaJCHHE,
abcomoTHO ympyras jaedopmaiiusi, aOCOIIOTHO YNpyroe M adCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3za, KUIAKOCTU M TBEPIOIO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3nuyaTh yYCIOBUSA (TpaHUIIbl, 00JacCTH) NPUMEHHUMOCTH (DU3NUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXAaHWYECKUE TMPOLECChl W  SBIICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW IHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHHUS;

e AHAJIU3UPOBATh M OOBSCHATH TEIUIOBBIE TMPOILECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO [BMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

e AHAJIU3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI  AJIGKTPOJMHAMUKHM  (3aKOH  COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKXe€ NPAKTUYECKU BA)KHBIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

e ONMKCHIBATh (PUBUYECKUE MPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro 1apa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUuYeckass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3UUYECKUX SBJICHUN: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABUKEHUE YACTHUI] BEILIECTBA, TEMJIOBOE PaBHOBECHE,
OpoyHOBCKOe  nBIKeHHMe, 1udPy3usi, ucnapeHue, KUICHUEe U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3alUs, HaIpaBICHHOCTb
TerIonepeaadu, JAEKTpU3alrs Tel, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

e MPOBOJINTH HCCIICOBAHUE 3aBHCHUMOCTU OJHOW (DM3MYECKOW BEIUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ YU4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, JIeTIaTh BBIBOJILI IO pe3yJibTaTaM
UCCJIEI0BAHNUS;

 MPOBOJNTh KOCBEHHBIC M3MEpPEHUsS (U3MYECKUX BEIUYUH, IPU OTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

e COOMIOAATH MpaBuiia OE€30MACHOTO TPy/Aa MPU MPOBEICHUU HUCCIEIOBaHUM B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa, MpaKTUKyMa ©  y4eOHO-
WCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHUS;

epe€lIaTh pACUETHBIC 3aJaYd C SBHO 3aJaHHOW M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3NUecKuX TEOpUd TPHU UCHOJB30BAaHUU MATEeMaTHUYECKUX METOJ/I0B
peLIeHUs 3a/1a4, POBOJUTh pACUYETHl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHaJTU3UPOBAaTh PE3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 3a/1auu, TPeOyIOue MPUMEHEHHUS 3HAHUHN U3 pPa3HbIX
paznenoB Kypca (U3WKM, a Tak)Ke WHTETpallMd 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIONb30BATh ~TEOPETUYECKHE 3HAHUS N1  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e MPUBOAUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MUECKUMHU MPOLECCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3IMyHble CHOCOOBI paboThl ¢ WH(pOpManuen (GpU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3alllOHHBIE U [IO3HABATEIIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npenMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

e IOHUMATh POJIb PU3UKU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLMaIbHON
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (U3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIIMHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
¢dusnueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE;

e pa3IMyaTh YCJIOBUSA NPUMEHUMOCTH MOJeNel (PU3NYECKUX Tell U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

e pa3ivyaTh yYCIOBUS (TpaHULBl, O0JACTH) NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOIECCHl W SIBJICHUS,
UCIOJb3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPTrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUMU:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPENICTISATh HAMNpaBJICHUE WHIYKIIMM MArHUTHOTO TMOJis MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

e CTPOUTH U300paKeHUE, CO31aBAEMOE TIIOCKUM 3€PKAJIOM, TOHKOW JTMH30M, U
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKY;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHHIA;

e COOMIOIATH MpaBuiIa 0€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

e peIIaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOLME MPUMEHEHUS 3HAHUN U3 Pa3HbIX
pazznenoB Kypca (U3MKHM, a TakKe HHTErpalMd 3HAHUM W3 JIPYTrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICMIOJIb30BATh TEOPETUYECKHE 3HAHUS [ OOBSCHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIb30BAHUH, & TAKKE Pa3syMHOM HCIOJIb30BAHUM JTOCTHKEHUI



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

e IPOSIBIISATH OpraHU3alHOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTarhb B TpyHIE C HCHOJHEHUEM pA3NHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJIATh MOTHBALMIO K Oynaymied npodeccrnoHalbHON NeATEeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

11

Hayunslii MeTO TO3HAHUS

OPUPOABI

bubmuorexa LIOK

https://m.edsoo.ru/7f41bf7

2

MMOHUMATh POJIh
¢u3uKy B
AKOHOMUYECKOM,
TEXHOJIOTHYCCKOH,
AKOJIOTUYECKOM,
COLIMAJILHOU U
3THYECKOM chepax
JIeATeTLHOCTH
YeloBeKa, POk U
MecTO (H3HUKH B
COBPEMEHHOU
Hay4YHOU KapTHHE
MHpa

IIpakTuueckas
paborta

Hroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1

Kunemaruka

10 1

bubmoteka [IOK

https://m.edsoo.ru/7f41bf72

2.2

JlmHamuka

10 0

bubmmoteka [IOK

aHAIM3UPOBATh U
OOBSICHATH
MeXaHUYECKHE
MIPOLICCCHI U SIBJICHUS,

Pemenue yueOHbIX
PaKTUKO-
OpPUEHTUPOBAHHBIX



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

2.3

Craruka TBEpAOTO TENa

bubmuoteka [IOK
https://m.edsoo.ru/7f41bf72

2.4

3aKOHBI COXpaHEHUs B
MeXaHHUKe

10

bubmuoteka [IOK
https://m.edsoo.ru/7f41bf72

WCTIONIB3YSl OCHOBHEIE
TIOJIOXKEHUS U 3aKOHBI
MEXaHUKH:
OTHOCUTEIBHOCTD
MEXaHUICCKOTO
TIBIKEHHS, (DOPMYITBI
KHHEMaTHKH
PaBHOYCKOPEHHOTO
JIBIDKEHHS,
mpeoOpa3oBaHus
Tanunes ms
CKOPOCTH U
MepEeMETIeHIS,
3akoHbI HpIOTOHA,
MIPUHIIATT
OTHOCHTEIHLHOCTH
lanunes, 3akoH
BCEMUPHOTO
TATOTCHHS, 3aKOHBI
COXpaHeHUs
UMITyJIbCa U
MEXaHUYECKOU
SHEPTHH.

3agaq

Hroro no pazneny

35

Paszpen 3. MOJIEKYJISAPHAS ®U3UKA

U TEPMOANHAMMUKA

3.1

OCHOBEI
MOJICKYJIIPHOKHHETHYECKO
1 Teopun

15

butmoreka [IOK
https://m.edsoo.ru/7f41bf7

2

3.2

Tepmoaunamuka. TennoBsl

20

butmoreka [IOK
https://m.edsoo.ru/7f41bf7

aHATU3UPOBATH U
00BACHATH
TEIUIOBBIE
MPOIIECChI U
SIBJICHUS, HCIIOJIB3YS

Pemrenue
yueOHBIX
MPAKTHKO-
OpPUEHTHPOBAHHBI
X 3a1a4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

€ MallINnHbI

N

3.3

ArperatHble COCTOSIHUS
BelectBa. ®a3oBrie
MEPEXO0 bl

14

Bubnnoteka LIOK
https://m.edsoo.ru/7f41bf7

2

OCHOBHBIE
nonoxeHust MKT u
3aKOHBI
MOJIEKYJIIPHOU
bu3uKy 1
TEPMOJIUHAMUKHU
(cBsI3b TaBIICHUS
WJeaIbHOrO rasza co
cpenHen
KHUHETUYECKOUN
SHEeprueu
TEIJIOBOTO
JIBIKECHHUS U
KOHLIEHTpaLue ero
MOJICKYJI, CBS3h
TeMIIepaTypbl
BEII[ECTBA CO
cpeanei
KHUHETUYECKOU
SHEprueu
TEIJIOBOrO
JIBIDKCHUS €TO
YacTHI, CBSI3b
JIaBJICHUSA
WJICaTHFHOTO Ta3a ¢
KOHIIEHTpanuen
MOJIEKYJT U €TO
TEeMIIEpaTypoH,
ypaBHEHUE
MenpeneeBa—
Knaneiipona,
MepBbIN 3aKOH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEPMOJMHAMHUK,
3aKOH COXPaHCHUS
SHEpPTrHUH B
TEIJIOBBIX
mporeccax), mpu
3TOM UCTIOJIH30BATh
MaTeMaTUYeCKOe
BEIpKEHIHE
3aKOHOB, YKa3bIBATh
YCIIOBUA
MPAUMEHUMOCTH
YpaBHEHHU
MenpeneeBa—
Kianeiipona.

Hroro no pasacity

49

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DIEKTPUYECKOE MOJIE

24

Bubnnoteka LLOK
https://m.edsoo.ru/7f41bf72

4.2

ITocTosHHEBINI
3JEKTPUUYECKUNA TOK

24

Bubnnoteka LLOK
https://m.edsoo.ru/7f41bf72

4.3 TokM B pa3nu4HbIX cpeax

Bubnnoteka LIOK
https://m.edsoo.ru/7f41bf72

AQHAJTU3UPOBATH U
OOBSICHATH
JNIEKTpUYECKHE
SIBJICHHUS1, UCTIOJIB3YS
OCHOBHEIE
MOJIOKEHUS ¥ 3aKOHBI
AIIEKTPONHAMHKH
(3aK0H coOXpaHeHHUs
AIIEKTPUIECKOTO
3apsaa, 3aKOH
Kynona,
MOTEHIHNATBHOCTh
AJIEKTPOCTATHYECKOTO
TMOJIs1, TPUHLIMIL
CYIIEpIIO3ULIUU

Pemenue yueOHbIX
MIPAKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ANEKTPUUECKUX
MIOJIEH, ITPU 3TOM
YKa3bIBasi yCJIOBUS
MIPUMEHUMOCTH
3akoHa Kyinona, a
TaKKe MPaKTUYECKU
Ba)KHBIE
COOTHOUIECHMUS:
3akoHbl OMa ass
y4acTKa [enu U A
3aMKHYTOU
3JIEKTPUYECKOM 1IENH,
3aKoH Jxoymsa—
JleHua, npaBuna
Kupxroda, 3akoHbI
®Dapanest 1

AIEKTPOIIN3a).
Uroro no pazneny 54
Paznen 5. PUBMYECKHM TPAKTUKYM
npoBOAUTL MpaKTuyeckas
nccnepoBaHue paboTa
3aBMCUMOCTH

5.1 ®U3nYeCKuil NPaKTUKYM

16

16

oAHo dpusmnyeckon
BE/IMYUHDI OT
apyrow c
NCMNo/Ib30BaHNEM
NPAMBbIX
NU3MepeHun, npm
3TOM




KOHCTPYyMpoBaTb
YCTaHOBKY,
duKCcMpoBaTb
pe3ynbTaThbl
Nnosy4yeHHOM
33aBUCUMOCTHU
dur3nYecKknx
BE/IMYMH B BUAE
rpaduKoB ¢ y4€Tom
abCcoNtoTHbIX
norpeLwHocTen
NU3MepeHui, genatb
BbIBOAbI MO
pesy/abTaTam
nccnenoBaHus;

. NpPoBOANTb
KOCBEHHble
n3mepeHus
dun3nyeckunx
BE/INYUNH, NPU 3TOM
BblIOMpPaThb
ONTUMaNbHbIN
METO, U3IMepPEHUs,
OLeHNBaTb
abcontoTHble U
OTHOCUTE/IbHbIE
MOrpeLHoCTH
NPAMbIX U
KOCBEHHbIX
nU3MepeHui;




o NpoBOAUTb
OnNbITbl MO NPOBEPKE
npeanoXKeHHoM
rmnoTesbl:
naaHUpPoBaTb
3KCMEePUMEHT,
cobupatb
9KCNEepUMEHTA/IbHY
10 YCTAaHOBKY,
aHaNM3MpoBaTb
nosly4yeHHble
pesynbTaTbl U
Aenatb BblBOA, O
cTatyce
npeasioXXeHHoM
rmnoTesbl;

o cobnopatb
npasuna
6e3onacHoro Tpyaa

Hroro no pasneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos Cnucoxk Cnoco0bl
HUTOTOBBIX OLIEHKH
JJIeKTPOHHBbIE
Ne HaumeHoBaHue (undp ) IVIAHUPYeMBbIX HTOTOBBIX
uudgposbie
n/ pa3neioB U TeM Bcer Koutpoabubl | IlpakTuyeck P pe3ybTaToB € IJIAHUPYEMBbIX
oOpa3oBaTesibHbIE
n NPOrpamMMbl 0 e padoThI ne padoThI yKa3aHueM pe3yJabTaToB
ecypchl
peeyp 3TaNoB X
¢dopmupoBanu
s
Paznen 1. 9JIEKTPOJIUHAMUKA
bubnuoreka LIOK pacno3HaBaTh [IpakTrueckas
11 MarunuTtHoe 1oJje 14 https://m.edsoo.ru/7f41c9 | pusmaeckue pabora
7c SABJICHUS
— (mpotieccer)
OOBSCHSTh HX Ha Pemienne
OCHOBE 3aKOHOB MPaKTUKO-
SMCKTPONMHAMUKH | e HTHPOBAHHBIX
1 KBAHTOBOU
¢buzuku: safad
B3aNMOJICHCTBHE
Mar"duToOB,
QJICKTPOMArHuTHAasA
5 bubmnuoreka LIOK WHIYKINA,
JIEKTPOMarHuTHa =
1.2 p 13 1 https://m.edsoo.ru/7f41c9 | ACHUCTBUC
A I/IHILYK]_II/ISI MAar"HuTHOI'O I10JIs1

7c

Ha MTPOBOJTHUK C
TOKOM U
JBIKYIIANUCS
3apsia,
OIIMCEHIBATH
WU3Y4YECHHBIE
CBOMCTBa
BEIISCTBA,
HCTIONB3YS



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

(hm3uaeckue
BEJIMYMHBI:
AHIYKIHAS
MarHUTHOTO TTOJIA,
cuiia Amnepa,
cuna Jlopenna,
WHIYKTHBHOCTb
KaTyILIKH, SHEPTUS
3NEKTPUIECKOTO U
MAarHUTHOrO Mojaei
peuarb pacu€THbIE
3aJla4yM C BHO
3a1aHHOU U
HESIBHO 3a1aHHOU
¢buznveckoit
MOJIENbIO: Ha
OCHOBaHUU
aHaIIM3a yCIOBHS
BBIOUPAThH
(hnznueckue
MOJIETIH,
OTBEYaloLIHe
TpeOOBaHUSIM
3a/1aum,
PUMEHSATH
(hopMyJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJaThI
(duznuecKux
TEOpUH Npu
HCHOJIb30BaHUN
MaTeMaTHYECKUX
METOJIOB PEIICHHUS
3aja4, MPOBOIUTh
pacyéThl Ha
OCHOBaHUU
MMEIOLTNXCS




JAHHBIX,
aHaAJIM3UPOBATH
pe3ynbTaThl U
KOPPEKTHPOBATh
METO/JIbl PEIIECHUS C
y4E€TOM
IIOJIy4EHHBIX
pe3yJIbTaToB;
pematp
Ka4yeCTBEHHbIC
3aja4uy,
TpeOyroIme
[IPUMEHEHHUS
3HaHUI U3 pa3HbIX
pa3zenoB Kypca
¢bu3uKy, a TaKkKe
HUHTETpaLiy
3HaHUH U3 APYTUX
NIpeIMETOB
€CTECTBEHHO-
HAYYHOTO LIMKJIA:
BBICTPpAMBATh
JIOTHYECKYIO
LEHOYKY
paccyXJIeHui ¢
OnopoM Ha
H3yUYCHHbIE
3aKOHBI,
3aKOHOMEPHOCTH U
¢duznueckue
SIBIICHUS;

Hroro no pazneny

27

Paspnen 2. KOJIEBAHUA U BOJIHbBI

2.1 Mexauunueckue

10

Bu6mmoreka IJOK

pacCiio3HaBaThb

IIpaxTrueckas




KoJeOaHus https://m.edsoo.ru/7f41c9
7c
IEKTDOMA bu6nmoreka [JOK
TPOMArHUTH
2.2 MIeKTP 15 https://m.edsoo.ru/7f41c9
BIC KOJICOaHHS
7c
Mexanndeckue 1 bubmmoreka IIOK
2.3 AJICKTPOMArHUTHBI 10 https://m.edsoo.ru/7f41c9
€ BOJIHBI Ic
bubmmoreka LIOK
2.4 OnTuka 25 https://m.edsoo.ru/7f41c9

7c

¢duznueckue
SIBIICHUS
(Tiporteccel) u
OOBSACHSITH HX Ha
OCHOBE 3aKOHOB
ANEKTPOANHAMUKHA
1 KBAaHTOBOWU
(hu3uKH:
AIEKTPOMArHUTHEI
€ KoIeOanus u
BOJTHEI,
NPSIMOJIMHEWHOE
pacnpocTpaHeHHe
CBETa, OTPaKEHNE,
MIpEIOMIICHUE,
nHTephepeHms,
TG paKInsS 1
TIOJIAPU3AITUS
CBETa, TUCTIEPCHS
CBeTa,

OIIHCHIBATH
W3Yy4YCHHBIE
CBOICTBa
BEIIIECTBA U
OJICKTPOMArHMuTHbI
€ ABJICHUA
(Tiporteccer),
HCIIONB3YS
¢duznueckue
BCJIMYUHBL: TICPUOL
W 9acToTa
KoJieOaHuil B
KOJIe0aTeIbHOM
KOHTYpe€, 3apsia U

paborta

Pemenne
MPaKTUKO-
OPUEHTHUPOBAHH
BIX 33734



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

cHJia TOKa B
mpolecce
rapMOHUYECKUX
3JIEKTPOMAarHUTHBI
X KoJIeOaHHH,
(hoxycHoe
paccTosHue U
OIITHYECKAsl Cuiia
JIMH3BI, IPU
OTIMCaHUU
MIPaBUIBHO
TPaKTOBATh
(huznueckuit
CMBICIT
HCHOb3YEMBIX
BEJIMYMH,
OIMCHIBATh
H3yUYCHHbIE
KBAaHTOBBIE
SIBJICHUS U
MIPOLIECCHI,
HCHONB3YS
¢buznueckue
BEJINYHHBI:
CKOpOCTh
AJIEKTPOMATHUTHBI
X BOJIH, JUTHHA
BOJIHBI
aHaIM3UPOBATH
¢duznueckue
MIPOIIECCHI u
SIBJICHUS, 3aKOH
NPSIMOJIMHEMHOTO
pacIpoCcTpaHeHUs




CBeTa, 3aKOHBI
OTpa)KeHHsI CBeTa,
3aKOHBI
IIPETIOMIICHUS
CBETa, CTPOUTh H
OIMCHIBATh
n300pakeHue,
co3/1aBaeMoe
IUTOCKUM
3€pKaloM, TOHKOHU
JIMH301;

peuiaTh pacu€THbIE
3aJa4u C SBHO
3aJJaHHON U
HESIBHO 3aJaHHOU
¢buznveckoit
MOJIEJIBIO: Ha
OCHOBaHUU
aHaJM3a yCIOBHS
BBIOHWpATh
(hnznueckue
MO/IEIH,
OTBEYAIOIIHE
TpeOOBaHUSIM
3aja4u,
PUMEHSATH
(hopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJaThI
(hmzrueckux
TEOpUH Npu
WCTIOJIb30BaHUH
MaTeMaTHYECKUX
METOZOB peLICHHS
3aja4, MPOBOJIUTh
pacu€Thl HA




OCHOBAaHUH
HMMEIOLTUXCS
JaHHBIX,
aHAJIM3UPOBATH
pe3ynbTaTsl U
KOPPEKTHUPOBATh
METObI PEILICHHS C
y4E€TOM
MIOJTyYE€HHBIX
pe3yIbTATOB;
pemaTsb
Ka4yeCTBEHHbIE
3aj1a4uy,
TpeOyrorme
MIPUMEHEHUS
3HaHUH U3 PA3HBIX
pa3zmesnoB Kypca
(hn3ukwy, a TaKKe
UHTETpalun
3HAaHUH U3 APYTHX
MIPEeIMETOB
€CTECTBEHHO-
HAy4YHOTO ITUKJIA:
BBICTPanBaTh
JIOTMYECKYIO
HETOYKY
paccyXIeHui ¢
Omopoil Ha
W3Yy4YEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
¢duznueckue
SBIICHUS;

Hroro no paszneny

60




Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 Ocuoser CTO 5

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c9

7c

OIMCHIBATH
W3yYCHHBIC
SIBJICHUS U
MIPOIIECCHI,
HCTIONB3Ys
(hm3uaeckue
BEJIMYHMHBI, IPU
OTHCaHHUU
TPaBHIBHO
TPaKTOBaTh
(uznyeckuit
CMBICIT
UCIIOJIb3YEeMBIX
BEITUYUUH, HX
0003HaYCHUS U
CIIUHHUIIBI,
yKa3bIBaTh
(hopmyIbl,
CBSI3BIBAIOIIIHE
JIAHHYIO
(buznIecKyro
BEITUUHMHY C
JPYTUMH
BEJIMYHUHAMH,
BBIYHCIISATh
3HAUCHHE
(buznveckoit
BEJINYNHBI,

Pemenne
MPaKTUKO-
OPUEHTHUPOBAHH
BIX 3a1a4

Hroro no paszneny 5

Pasnesn 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Kopnyckynsipao- Bubnunoteka LLOK
4.1 BOJIHOBOU 15 https://m.edsoo.ru/7f41c9
yalii3M 7c
Bubnnoteka LOK
4.2 ®dusuka aToma 5 https://m.edsoo.ru/7f41c9
7c
®du3uka aTOMHOTO
Bubnnoteka LLOK
4.3 Anpan 5 https://m.edsoo.ru/7f41c9
3JIEMEHTaPHBIX e
YaCTHI]

pacmo3HaBaTh
¢duznueckue
SIBIICHUS
(Tiporteccel) u
OOBSICHATH UX Ha
OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHA
1 KBAaHTOBOWU
(huzukm:
(hoTosIEeKTpHYECKH
1 addext
(dporoaddexr),
CBETOBOE
JIaBJICHNE,
BO3HUKHOBEHHE
JMHENYaTOro
CIIEKTpa aToMa
BOZOPO/A,
€CTeCTBEHHAs U
HCKYCCTBEHHAS
PaAMOaKTUBHOCTE;
aHAIIM3UPOBATH
¢buznueckue
MPOIIECCHI U
SIBJICHHS,
HCIIOJIB3YsI
¢duznueckue
3aKOHBI U
TIPUHIIAIIBI:
ypaBHEHUE
OWHIITEHHA 11
dhotorddexra,
3aKOH COXPaHEHHUS
SHEPTHUH, 3aKOH

[IpakTnueckas
paborta

Pemenne
MPaKTUKO-
OPUEHTHUPOBAHH
BIX 33734



https://m.edsoo.ru/7f41c97c
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COXpaHEHUS
HUMITYJbCa, 3aKOH
COXpaHEHUs
IEKTPUYECKOTO
3apsiza, 3aK0H
COXpaHEHUs
MaccOBOTO YHUCIIA,
noctyaatel bopa,
3aKOH
PaznoaKTUBHOTO
pacmaza, Ipu 5ToM
pasnuyarb
CJIOBECHYIO
(hopMyIIMpOBKY
3aKOHa, ero
MaTeMaTHYECKOe
BBIpQKEHUE U
yCIIOBUS
(TpanwuIIEbI,
00J1acTN)
MIPUMEHUMOCTH;
peliatb pacu€THbIe
3aJa4u C SIBHO
3a/IaHHOHN U
HESBHO 3aJJaHHOM
¢duznueckoit
MOJIEJIBIO: Ha
OCHOBaHUU
aHaJin3a yCJIOBHS
BBIOMpPATH
¢duznueckue
MOJIEJH,
OTBEYAIOLIHE
TpeOOBaHISIM
3ajauy,




MIPUMEHSTh
(hopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U
MIOCTYJIaThI
(uzmueckux
TEOpUH ITpU
HCIOJb30BaHUN
MaTeMaTHYECKUX
METOZOB peIICHHS
3a1a4, MPOBOIUTh
pacuérsl Ha
OCHOBaHUU
HMEIOIIUXCS
JaHHBIX,
aHaJM3UPOBATH
pe3yabTaThI U
KOPPEKTHPOBATh
METObI PEILICHHS C
y4ETOM
MTOJTyYEHHBIX
PE3yIbTATOB;
pemaTh
Ka4eCTBCHHBIC
3aJa4uy,
TpeOyrorme
PUMEHEHUS
3HAaHUH U3 Pa3HBIX
pas3zmesnoB Kypca
¢bu3uKy, a TakKe
HWHTETpaliu
3HaHUH U3 APYTHX
MPeIMETOB
€CTEeCTBEHHO-
HAYYHOTO LIMKJIA:
BBICTPanuBaTh
JIOTHYECKYIO
LENOYKY




paccykJIeHuM ¢
ONopoM Ha
H3y4YCHHbIE
3aKOHBI,
3aKOHOMEPHOCTH U
¢duznueckue
SIBIICHHUS;

Hroro o pasneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OneMeHThI
5.1 aCTPOHOMHUU U 12
acTpopU3UKH

NPUMEHSTh
OCHOBOIOJIATafoII]
e
ACTPOHOMUYECKHUE
MOHSTUS, TEOPUU U
3aKOHBI JIJIS
aHajan3a u
00BACHEHHS
(hmzrueckux
MPOLIECCOB,
MNPOUCXOMASIINX B
3BE€3/1aX, B
3BE3IHBIX
CHCTeMax, B
MEXKTraJaKTHIeCKO
i cpene;
JIBUKEHUS
HEOECHBIX TelJl,
SBOJIIONMH 3BE31 U
Bcenennolii;
JIEMOHCTPUPOBATH
Ha npuMepax poJib

Pemenne
MPAKTUKO-
OpPUEHTUPOBAHH
BIX 3a7a4




1 MeCTO (PU3UKH B
(hopMupoBaHUU
COBpPEMEHHOU
Hay4YHOU KapTUHBI
MHpA, B Pa3BUTUH
COBpPEMEHHOU
TEXHUKHU U
TEXHOJIOTHH, B
NPaKTUYECKON
JeSITebHOCTH
JIFOIEH,
LEJIOCTHOCTh U
€IMHCTBO
(hmznueckoit
KapTHHBI MHPA;

Wroro no pazueny 12

Pazzea 6. PUSUUYECKUN MPAKTUKYM

® . IIpaxTueckas
U3NYECKHUI
6.1 16 16 pabota
MPAKTHKYM
Hroro no paszneny 16
Paznen 7. ObOBIIAIOIHIEE IIOBTOPEHUME
CucremaTuzanus pewaTh pacu€tuele | PemeHue
3aJa4u C ABHO
1 00001IeHe A s IPaKTUKO-
3aJJaHHOM U
4 | mpemversoro 15 HESIBHO 3a1aHHOI OpHCHTHPOBAHH
' COJIEPIKAHUS dusnuecKoit BIX 33734
OIlbITa MOZACJBIO: HA
OCHOBaHUU
JeSITeIIbHOCTH,

aHaJI1M3a yCJIOBHUA




PpUOOPETEHHOTO
MIPU U3YyYCHUH
Kkypca ¢uzuku 10
— 11 kmaccoB

BBIOMPATH
¢duznueckue
MOJIEJIH,
OTBEYAIOLIHE
TpeOOBaHUSIM
3aja4u,
MIPUMEHSTh
(hopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH U
MIOCTYJaThI
(hr3mueckux
TEOpHUH ITpU
HCIOJIb30BaHUN
MaTeMaTHYECKUX
METO/IOB PEIICHHUS
3aja4, MPOBOJIUTh
pacuérsl Ha
OCHOBAaHUH
UMEIOIIUXCS
JaHHBIX,
aHaJIM3UPOBATH
pe3yabTaThl U
KOPPEKTUPOBATh
METObI PEILICHUS C
y4ETOM
MOJTY4YEeHHBIX
PE3yIbTATOB;
pemaThb
KayeCTBEHHEIC
3aja4u,
Tpedyromue
MIPUMEHEHUS
3HaHUI U3 PA3HBIX
pas3zmesnoB Kypca
¢bu3uKy, a TakKe
WHTETpaIiu
3HaHUH U3 APYTHX




IIPEeIMETOB
€CTECTBEHHO-
HAY9IHOTO LIMKJIA:
BBICTPanBaTh
JIOTHYECKYIO
LIETIOYKY
paccykJIeHuM ¢
ONopoM Ha
W3y4EHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
¢duznueckue
SIBIICHHUS;

Htoro no pazneny 15

PesepBHOe Bpemst 10

OBIIEE

KOJIMYECTBO

YACOB IIO 170 16

[TPO'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHnus | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 Oduznka — pyHIaMEHTAIbHAS HAYKa O 1 Bubnunoteka LIOK
npuponae https://m.edsoo.ru/ff0c32e2
5 HaquLIﬁ METO/ IIO3HAHUA U METOIbI 1 Bubnanoteka LLOK
UCCIeIOBaHUs (PU3HYECKHX SBICHUIN https://m.edsoo.ru/ff0c33e6
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Bubnanoteka LLOK
3 Mo3HaHusI Mpupoabl. Habmonenne u 1
https://m.edsoo.ru/ff0c3508
HKCIIEPUMEHT B (DU3HKE
4 Crioco6b1 u3MepeHus (PU3NIECKUX 1
BEIMYUH
AOcCo0THAS U OTHOCHUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUI 1
(bU3HYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pusuku B hOpMUPOBAHUH
5 ¢ . $op . p 1 Bubnunoteka LLOK
COBPEMEHHOM Hay4HOU KapTHUHBI
P yd . P https://m.edsoo.ru/ff0c3508
MHpa, B IPAKTUYECKOHN AESITEIbHOCTH
h1130) (%1
Mexanndueckoe aBmkeHne. CucreMma
Bubnunoteka LLOK
otcyeTa. OTHOCUTENIBHOCTh
7 1 https://m.edsoo.ru/ff0c3620
MexaHu4ecKoro ABuxkeHus. [Ipsmas u
oOpaTtHas 3a/1a4d MEXaHUKHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

Panuyc-BekTop MaTepuanbHOM TOUKH,
€ro NpoeKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienue.
Cxopoctb. X poekiuu Ha ocu
KOOpJAUHAT

Bubnnoteka LOK
https://m.edsoo.ru/ff0c3620

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBIDKCHUS

Bubnnoteka LOK
https://m.edsoo.ru/ff0c372e

10

Ciio)keHue nepeMenieHuit u
ckopocrei. Pemenue 3amau

11

HepaBHOMepHOE 1BUKEHHUE.
MrHoBeHHast CKOpPOCTb. Y CKOPEHHUE.
[IpsiMonuHeitHOE TBUKEHUE C
[IOCTOSIHHBIM YCKOPEHUEM

Bubnnoteka LOK
https://m.edsoo.ru/ff0c39cc

12

I'paduyeckoe onucanme
MPSMOJIMHEHHOTO IBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOe najieHne. Y ckopeHue
CBOOOJTHOTO Ma/IeHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c3be8

14

JBmxeHue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

15

KpuBonuHeliHOE nBUKEHUE.
JIBHKEHHE 110 OKPYKHOCTH. YTJI0Bas
Y JuHEeWHas ckopocTk. [lepuon n
gacrora. LleHTpocTpeMurensHoe u



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8

IMOJIHOC YCKOPECHHUEC

16

Konrtponbnas padora no reme
"Kunematuka"

17

ITepBbsIif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.
[Tpunuun otHocuTenbHOCTH ["anmuies.
HeunepuuansHelie cuctemMbl 0OTCUETA

Bubnanoteka LLOK
https://m.edsoo.ru/ffOc3be8

18

Cwita. PaBHOIEHCTBYIOIIAS CHJIA.
Bropoii 3akon HeroTona. Macca

Bubnanoteka LLOK
https://m.edsoo.ru/ffOc3be8

19

B3aumoneiictBue ten. Tperuiil 3akoH
Hrrotona

20

HpI/IHI_II/Il'I CYICpIIO3nuu CUJI.
Pemenue 3amau Ha IMIPUMCHCHHEC
3aKO0HOB HproToHa

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTh I'PAaBUTALIMOHHOM 1
MHEPTHON Macchl

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c3d00

22

Cuna Ts>KeCTH U YCKOpEeHHe
¢BOOOIHOTO MAEHNUSA

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

24

Cwita ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupona u BUIbI cun
TpeHus. [I[BuxeHue B KUAKOCTH U
rase ¢ yu€ToM CUJIbl COIIPOTUBIICHHUS



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

cpenbl

26

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

27

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarenbHOe U BpaliaTreibHOe
JIBUKEHUE TBEPJIOTO Tella

28

MOMEHT CuJibl OTHOCUTEIIBHO OCH
BpaieHus. [lneqo cuibl

29

Ciio)keHue cuil, IPUIOKEHHBIX K
TBepaoMYy Teny. LIeHTp TsxecTu Tena.
VYcioBus paBHOBECHS TBEPJIOTO TeEJIA.
Bunel paBHOBeCcHs

30

Pemenne 3agau

31

KonTponbhas pabota no teme
"Tunamuka. CTaTuka TBep0TO Tema"

32

NMitynbsc MaTeprabHON TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOYEK.
IleHTp Macc CUCTEMBI MATEPUATIBHBIX
To4ek. Teopema o0 IBHKEHHUH LIEHTPA
Macc

33

I/IMHy.TIBC CHJIBI U U3MCHCHUC
HMITyJIbCA TeJla. 3aKOH COXPaHEHUs
uMmnyibca. PeakTuBHOE JBUKEHHE

34

MoMeHT uMITyJIbca MaTepUATLHON
touku. [IpencraBienne o coxpaHeHnn
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX
MIOJIAX

35

Penrenue 3anau




36

PabGoTa cuibl Ha MajioM U Ha
KOHEYHOM TICPEMEIIICHHH.
['padpuaeckoe npeacraBieHue pabOTHI
CHJIBL. MOIIHOCTD CHIIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON YHEPTHU
MaTepuaIbHOU TOUKH

38

HOTGHLII/IaJIBHI)IG 1 HCIIOTCHIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'IbHaH OHCPI'Hs.
BTOpaH KOCMHYCCKaA CKOPOCTb

39

Tperbs kocMuueckasi ckopocTb. CBs3b
pabOThl HEMOTEHLIUATIBHBIX CHJI C
U3MEHEHHEM MEXaHUYECKOU SHEPTUU
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXAHUYECKOHN SHEPTUN

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpasHenue bepHymm U1 uacanbHON
KUJKOCTU

41

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUsS B MEXaHUKE"

42

Pa3BuTHne npeacraBieHuit 0 IpupoIe
TermnoTel. OCHOBHEBIE TTOJIOKEHUS
MKT. duddyzus. bpoyHosckoe
JIBUKEHUE

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc4dc2

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapaKTep ABUKEHUS U
BSaHMOHeﬁCTBHﬂ YJaCTHUIl BEeUIeCTBa

44

Macca u pazMepsl MOJIEKYJT (aTOMOB).



https://m.edsoo.ru/ff0c4dc2

KonnuectBo BemectBa. [TocTosiHHas
ABoranpo

Temmnepatypa. TennoBoe paBHOBecHE.

45 [lIkana [enbcust
46 Pemenue 3amau
47 Uneanpuslii ra3. 'a3oBble 3aKOHBI
48 YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3amau
49 AOcouoTHas TemIiepaTypa. 3aKoH
HanbroHa
50 W3omporeccsl B uaeaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduyeckoe mpencTaBicHue
51 M30IPOIIECCOB: U30TEPMa, U30XO0pa,
n3zobapa
52 OcnoBHoe ypaBHeHue MKT Bubnuorexa LIOK
https://m.edsoo.ru/ffOc4fde
53 Pemenue 3amau
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMUYECKOU CUCTEMBI CO Bnbnnoteka LLOK
54 CpelHel KHHETUYECKON SHepruen https://m.edsoo.ru/ff0c570e
MOCTYMNAaTEeNFHOTO TETJIOBOTO
IBYOKEHUS €€ YaCTHIL
55 O06o0011eHre U cHCTeMaTU3alus
3HaHu# no teme "OcHoBel MKT"
56 KonTponbhas pabota no teme

"OcHoBsl MKT"



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c570e

57

TepmoauHaMuueckas cucTema.
3agaHue BHEIIHUX ycyioBui s T/]
cucTeMbl. BHenHuEe 1 BHYTpEHHHE
napametpsbl. [lapametpsl T]] cucremsl
KaK Cpe/IHHE 3HAUCHUS BEIUYHH,
OIMMCHIBAIOIIMX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hayasio TepMOIMHAMHKH.
Camonpoun3sBodibHas penakcanus T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHUIO

59

Mozens uieanbHOro rasa B
TEpPMOJIMHAMHUKE. Y CIIOBHS
IIPUMEHUMOCTH 3TOM MOJEIN

60

Vpasuenue MenpeneeBa-Knanelipona
Y BBIPAKEHUE 11 BHYTPEHHEU
SHEPTrUu

61

Bripaxkenue 111 BHyTpEeHHEW SHEPTrUn
OJIHOATOMHOTO MJI€aJIbHOTO Iasa.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

62

OnemeHTapHas paboTa B
TepMoJIMHaMKKe. Beruncienue
paboTsI 1o rpaduKy npouecca Ha pV-
arpaMme

63

Tennonepenaya Kak crocod
U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHCTEMBI O€3 COBEpIICHUs PAOOTHI

64

KOHBGKL[I/ISI, TCILIOIIPOBOJAHOCTD,




HU3JIYUCHHC

KonnuectBo TemnoTel. Ten1o0éMKOCTE
Tena. Y ieIbHas U MOJISIpHAst

65 TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAsS
TEIJIOTa CTOPAHMS TOILJIMBA

66 Pacuér konmyecTBa TEIUIOTHI IIPU
TerIonepeaye

67 [Tonsitre 06 aguadbaTHOM Mporecce.
IlepBblil 3aKOH TEPMOAMHAMUKH
KonnuecTBo TermioTel u paboTa Kak

68 Mepbl U3MEHEHUS! BHYTPEHHEH
sHepruu T/] cucremsl
BTtopoii 3aKk0H TepMOJIMHAMUKY IS

69 PaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. Heo6patumocth
MIPUPOTHBIX MTPOIIECCOB

70 IIprHIMIIBI AEHCTBUS TEMIIOBBIX
MamuH. KITJ]

71 MakcumanbsHoe 3Hadenue KIT. I{uxn
Kapno

72 Pemenue 3amag
DKOJIOTMYECKUE aCEKThI

73 WCITOJTH30BAHUS TETIOBBIX
nBurareneil. TennoBoe 3arps3HEHHe
OKpYKaroIe cpebl

74 Pemenue 3amau

75 O06o001IeHre U cHCTeMaTU3aus




3HaHui 1o Teme "TepMoIMHaMUKa.
TermnoBsie MamuHb"

76

Konrtponbnas padora mo reme
"TepmoanHamuka. TernoBbie
MaluHbl"

77

[TapooOpa3oBanue U KOHJIEHCAIUA.
Hcnapenue u kunexnue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUs

78

HacelieHHbIe 1 HEHACHIICHHBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IJIOTHOCTH U JABJICHUS HACBIILIEHHOT O
rapa OT TeMIlepaTyphbl, UX
HE3aBUCUMOCTb OT 00BbEMa
HaCBILIEHHOIO I1apa. 3aBUCUMOCTh
TEMIIEpaTyphl KUIIEHKS OT JaBJICHUSA B
KUJKOCTH

79

BraxxHocTh Bo3tyxa. AGCONIOTHAS U
OTHOCHUTEIIbHAS BIa)KHOCTh

80

Pemenue 3agau

81

TBépnoe Teno. Kpucrammyeckue n
aMmopdHbIe Tema. AHU30TPOIIHS
CBOMCTB KpPHUCTAJIIOB

82

[1naBneHue U KpucTain3aus.
VYnenpHas TEIJIOTA IUIABICHUS.
CyO6numarus

83

Hedopmaruu TBEpIOTO TENA.
Pacrsxenue u cxarue. CBur.
Monynb FOura. [Ipenen ynpyrux




nedhopmarui

84

TeroBoe pacluMpeHne KUIAKOCTEN U
TBEPABIX T€J1. AHFAPMOHU3M
TEIUIOBBIX KOJIEOaHUI YacTHIl
BElIeCTBa

85

[TpeoOpa3oBanue sHEprUH B (Ha30BBIX
nepexoax

86

YpaBHeHHE TEIUIOBOTO OaslaHca

87

Pemenne 3agau

88

IIoBEpXHOCTHOE HATSKEHUE.
Kanwuisspaeie sBnenus. JlaBienue
1101 UCKPUBJIEHHON MIOBEPXHOCTBIO
)kunkoctu. Popmyia Jlammaca

89

O00011eHNe U CUCTEMATU3 AL
3HaHMUM 110 TeMe "ArperaTHble
COCTOsIHUSA BelecTBa. Pa3oBble
nepexonnr”

90

KonTponbhas pabota no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da30BbIe IEPEXOBI"

91

DnexTpu3anus Tea U e€ IposBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
ANEKTPUUECKUX 3aPsI0B.
[IpoBoIHUKY, TUATEKTPUKH U
MOJIYITPOBOJTHUKHU

92

DJIEMEHTapHBIN 3JIEKTPUYECKHUN
3apsid. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsa




93

B3aumoneiictBue 3apsioB. ToueuHbie
3apsiabl. 3akoH Kynona

94

Pemenue 3amau

95

OnekTpuyeckoe noJie. Ero neiictue
Ha AJIEKTPUYECKUE 3aPS/IbI

96

Hanps€HHOCTB 3JIEKTPUUYECKOTO
nostst. [IpoOubIi 3aps. JInaum
HaINPsKEHHOCTHU IEKTPUUECKOTO
noJisi. OHOPOJHOE IIEKTPUUECKOE
rnosie

97

IToTeHanbHOCTh
SJICKTPOCTATUYICCKOI'O ITOJIA. Pa3zHocTh
IMMOTCHIMAJIOB U HAIIPAKCHUC

98

IToreHmanbHas 3HEPrus 3apsiia B
AIEKTPOCTATUYECKOM I10JIE.
[ToTeHman 3J1IeKTPOCTaTUYECKOTO
oISt

99

CBs3b Hal'Ip}I)KéHHOCTI/I OJIsA U
Pa3HOCTU NMOTCHIUAJIOB JJIA
SJICKTPOCTATUYCCKOI'O ITOJIA

100

[TpyHIMI CynepnO3ULMH
AIIEKTPUYECKUX ITOJIEN

101

Pemenue 3amau

102

[Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOU cepbl

103

[Tone paBHOMEPHO 3apsHKEHHOTO IO
00Bvémy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOU TIIOCKOCTH




HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM

104
noJie. Y cIoBre paBHOBECHS 3aps/I0B

105 JM3IeKTpUKY U TTOJIYITPOBOTHUKH B
ANEKTPOCTATUYECKOM I10JIe
Konzaencarop. D1eKTpoEMKOCTh

106 KOHJIeHCAaTopa. DIIEKTPOEMKOCTh
MJIOCKOTO KOHAEHcaTopa

107 [TapannensHOE COeAUHEHHNE
KOHJIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenue 3amau

111 JIBr>keHuMe 3apsiKEHHON YaCTHULIbI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3amau
O00011eHNe U CUCTEMATU3 AL

113 3HAHUH 10 TeMe "DIEeKTpUIecKoe
nose"

114 KoHnTtponbhas pabota o teme
"Onektpuueckoe nose"
Cuna Ttoka. [TocTosSsHHBIN TOK.

115 VYcnoBus cyniecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKa

116 Ncrounuku Toka. Hanpsoxenue u
SC

117 3akoH OMa AJ1s1 yyacTKa LEmnHu.




:‘)HGKTpI/I‘IeCKOC COIIPOTUBJICHHUC

3aBUCUMOCTD COIIPOTHUBIIEHUS
OJJHOPOJIHOTO IIPOBOJTHHUKA OT €T0

118 JUTMHBI U TIJI0IA U TTOTIEPEYHOT0
CeueHus

119 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenne 3amau
[TocnenoBarenbHOE, MapauIeibHOE,

120 CMEIIaHHOE COCIUHCHUE
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aneKkTpuyeckux uemnei. [IpaBuna
Kupxroga

122 Pemenue 3amau

123 Pabota snexkTpuueckoro Toka. 3akoH
[xoyns —Jlenna

124 Pemenue 3amau
MOIIHOCTh 31EKTPUUECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIENsIeMas Ha
pe3ucrope

126 Pemenue 3amau

127 OJIC v BHyTpEHHEE COPOTUBIICHUE
HCTOYHHKA TOKA

128 3axoH OMa a1 TOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOHN LENU

129 Pemenue 3amag

130 MOIIHOCTh UICTOYHHKA TOKA




131

KOpOTKOC 3aMbIKaHUE

KOH[[GHC&TOp B IICIIH ITIOCTOAHHOT'O

132
TOKa

133 Pemenue 3amau

134 Pemienue 3anau o reme
"ITocTOAHHBIN NEKTPUUECKUN TOK"

135 Pewenue 3anau mo reme
"[ToCcTOAHHBIN NEKTPUUECKUN TOK"

136 Pewenne 3anad o reme
"ITocTosIHHBIN AMEKTpUYECKUil TOK"
O00011IeHNE U CUCTEMATH3AIUS

137 3HaHui 1o TeMe "[locTosaHHbII
ANEKTPUIECKUHN TOK"

138 Konrponbnas pabora no reme
"TTocTosIHHBIN AMEKTpUYECKUil TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUN
TOK B MeTaju1ax. CBEpXNpOBOIUMOCTh
DJEeKTpUYECKUil TOK B pacTBOpax U

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI
®dapanes 1715 2JIEKTPOIU3A

141 DJeKTpUUYecKuil TOK B razax. [limasma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie ipuOopsl

143 DNEeKTpUYEeCKUil TOK B
MOJIYTIPOBOTHUKAX

144 [TomynpoBOTHUKOBBIE TPHOOPHI




145

DuU3nYECKU MPAKTUKYM 10 TEME
"U3Mepenue cuibl ToKa U
HANPSDKEHUS B LENH MOCTOSHHOTO
TOKa MpY MOMOIIH aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" uinyu "3HaKOMCTBO C

g poBoii 1aboparopueii o ¢usuke.
[Tpumepst n3mMepeHus: GU3HIECKUX
BEJIMYMH TIPH TTOMOIIA
KOMITbIOTEPHBIX JATYUKOB"

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKCHUS C LIEJIbIO ONIPENEICHUS
MTHOBEHHOU CKOpocTH"

147

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHus pu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW IJIOCKOCTH"
un "HccnegoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NIPU
PaBHOYCKOPEHHOM JIBH>KCHHUU"

148

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHne qBUKEHMS Tea 110
OKPYXHOCTH C IIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO" WIJIH




"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro MapaMeTpoB"

150

Pu3N4eCKui IPAKTUKYM 110 TEME
"NU3Mepenne paBHOJAEHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU JBUKCHUS
Opycka 1o HaKJIOHHOM TMJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

151

DuU3nyecKuil MPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKHUHE
U PE3UHOBOM 00pasIie, OT UX
nepopmanun” ninn "Uzydyenue
JBUKEHMS CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepes3 JIETKUU
650K"

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue koappuimenTa TpeHus
10 BEJIMYMHE YIIIOBOTIO

k03¢ ¢punmenta 3aucumoctu Frp(N)"
nnu "MccaeqoBaHue OBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTHU C
MEePEMEHHBIM K03 PUIIMEHTOM
Tpenus" win "M3ydeHue nBUKEHUS
rpy3a Ha BaJly C TPEHHEM"

153

DuU3nyeCcKui MPAKTUKYM 110 TEME




"UccnenoBanue yciaoBUd paBHOBECHS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U PacuéT CHl
ynpyroctu" win "M3yuenue
YCTOMYHUBOCTHU TBEPAOIO TEIIA,
HMMEIOIIIETO TUIOMIA/lb ONOphI"

154

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"N3MepeHune UMIrysibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUs
MMITYJIbCa TeJla C UMITYJIbCOM CHJIbI"
nn "HccnegoBanue coxpaHeHus
MMITyJIbCa MPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

155

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUIECKOTO
nporecca (PeKOMEHI0BaHO
WCIIOJTh30BaHue U(PPOBOH
nabopatopun)" wim "M3ydeHue
M30XOPHOTO Mpoluecca’ uimm
"U3ydyenue nzobapHoro mporecca"
i "lIpoBepka ypaBHEHUS
cocrosiHus"

156

Pu3n4eCcKUuil IPAKTUKYM 110 TEME




"U3Mepenue ynenbHou
TemoéMmkoctu" nin "Uccienosanue
IpoIriecca OCThIBAaHUS BEIIeCcTBa" WITH
"UccnenoBadnue agnadaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUSA
U TeMIIepaTypbl KUIIEHUS KUAKocTer"

157

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"U3mepeHune yaeabHOM TEIIoThI
raBieHus abaa" i "U3yuenue
CBOWCTB HACBILIEHHBIX NAapOB" WK
"N3mepenue abCONMIOTHOM BIaXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoOB B
nomenienuun". 3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaTSDKEHUS

158

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsSKEHHOT0 KOHAEHCAaTopa B
SHEPTUIO0 U3JTYyYEHUs CBETOAMOAA" UITH
"N3yueHne nmpoTeKaHus TOKa B LIETIH,
cozeprKallel KoHaeHcaTop' uimn
"Pacnipenienenue pa3HOCTH
NOTEHLNAJIOB (HANPsKEHUs ) IPU
MIOCJIEI0BATEIbHOM COEIMHEHUHN
KOHJIEHCAaTOpoB"




159

DuU3nYECKU MPAKTUKYM 10 TEME
"NccneqoBaHue CMENIaHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"NU3mepenue yienbHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CUIIBI
TOKA OT HAIPSDKSHUS 1J151 JTaMITbI
HaKaJuBaHUs"

160

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue aekrponuza’ wim
"N3mepeHnue 3apsijia 0JHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIeparypsl”
iy "CHATHE BOJIBT-aMIIEPHOI
XapaKkTEepUCTUKU auonaa”

161

PesepBHbIit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHH 110 TeMe
"KunemaTtuka"

162

Peseprubriit ypok. O60011eHIE U
CUCTeMaTH3aIlMsl 3HAaHHUH 10 TeMe
"Inaamuka"

163

PesepBHbIil ypok. O0001IeHNE H
CUCTEeMaTH3alMsl 3HAaHUH 110 TeMe
"Craruka TBEpaoro tena"

164

PesepBHbIil ypok. O0001ICHNE H
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"




165

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHHH [0 TeMe
"OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Tepmoaunamuka. TernnoBbie
MalluHb"

167

PesepBHblii ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

168

PesepBHblit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Onexrpuueckoe noiue"

169

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTOSHHBIN NEKTPUYECKUH TOK"

170

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe
"ToKM B pa3Iu4HbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere | - TIpaxTudeckue fllsyqemm :)Iﬁ[()l)a[;OBaTeJIbele
padoThI padoThI pecypebi
B3aumoelicTBHE TOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarHuTHOE I0JIe. 1
['unoreza Amnepa
Bektop marautHOU nuHAyKuuu. [Tpunnummn
2 CyNEpNO3UIMU MATHUTHBIX ToJed. JInnnn 1
MarHUTHON WHTYKITUU
3 MarauTtHoe 1ose MPOBOJHHUKA C TOKOM. 1
OmneiT OpcTena
Cuna Amnepa, e€ HampaBlIeHHE U MOIYJIb 1
Pemenue 3amau 1
6 [Tpumenenue 3akoHa Ammepa. 1
DNeKTpoUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemienue 3anau 1
Pa6oTa cuiel Jlopena 1
10 Pemienue 3anau 1
1 MarauTHoe 1oJje B BEIECTBE. 1
®deppoMarHeTHKH, mapa- U JuaMarHeTUKN
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. 1




[Tpumenenue heppoMarHeTUKOB

13 Pemenune 3amau no reme "Marauraoe nose"

14 Penrenue 3amaud mo teme "MarautHoe mose"

15 SIBneHre ANeKTPOMarHUTHON WHIYKITUH.
[ToTok BekTOpa MarHUTHOW MHTYKIIUH

16 OC unayKmm

17 3aKOH AMEKTPOMArHUTHOW MHIYKIIMH
®dapanes

18 Buxpesoe anextpuueckoe noie. Toku Pyko

19 OJ1C MHAYKIMY B ABUKYIIAXCS
MIPOBOJTHUKAX

20 Pemenne 3amau

21 [IpaBuno Jlenua

99 NuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B I[EM HOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O00011eHNEe U cUCTEMATH3AIMS 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

97 Kunematudueckoe U TUHAMHYECKOE
oIHCaHue KOJIeOATENbHBIX ABHKEHNI

28 KonTponbhas pabota no teme

"OnexkrpoguHamMuka"




KonebarensHaasa cucrema. CBOOO HBIE

29
KoJjeOanus. ['apMoHHUYEeCKre KoaeOaHus
DHepreTuyeckoe onucanue. Beios

30 JTUHAMHUYECKOTO OIMHMCAHUS TAPMOHHUECKUX
KOJICOaHUH U3 UX DPHEPTEeTUICCKOTO U
KMHEMATHUYECKOr0 OIMUCAHUS

31 Ammuntyna u ¢daza xonedanui
[Tepuon u yacrora xonedbanuit. [lepuox
MaJIBIX CBOOOIHBIX KOJIEOAHMH

32 MaTeMatuyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI TIPYKUHHOTO
MasITHHKA

33 3aryxaromue Koyebanus. BelHyKIeHHBIC
koneOanus. Pe3onanc

34 ABTOKOIEOAHUS

35 Pemenue 3amau

36 VYpoxk-koHpepenus "MexaHudeckue
KoJ1ie0aHusl B My3bIKAJIbHBIX UHCTPYMEHTax"

37 O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "MexaHnnueckue koiaeoanus"

38 DNEeKTPOMarHUTHBIE KOJICOaHMUS.
KonebaTenbHbIi KOHTYP
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUITBI
TOKa B KOJIeOATeTbHOM KOHTYpE

40 3aKOH COXpaHCHHsI SHEPTUHU B UICATLHOM

KOJIe0aTEIbHOM KOHTYpE




3aTyxa}omHe SJICKTPOMArHuTHBLIC

41 KoJjeOaHus. BeIHyKIeHHbIE
3JICKTPOMArHUTHBIC KOJICOAHMS

42 ITepemenHbIi TOK. Pe3ucTop n KoHaeHcaTop
B LICTIH IIEPEMEHHOTO TOKa

43 Karyiika HHIyKTHBHOCTH B IIENTU
MIEPEMEHHOTO TOKa

44 3akoH OMa AJ1s1 JIEKTPUUECKON LIenu
MIEPEMEHHOTO TOKa
MONIHOCTB MePEMEHHOTO TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIEee 3HAUCHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B 2JIeKTpUUYECKOU 1SN

47 Pemenue 3agau
WneansHbiif TpanchopmaTop.

48 [Ipou3BoaCTBO, Mepeaava u moTpedieHne
ANEKTPUYECKON SJHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucroas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Penrtenue 3anau

59 O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
TeMe "DIeKTpOMarHuTHhIC Kojaebanus"

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH

MEXAaHUYECKUX BOJH

54

CBolicTBa MEXaHUYECKHUX BOJIH




55

3ByK. XapaKTepUCTUKU 3ByKa

WNudpassyk u ynprpasByk. LllymoBoe

56
3arpsi3HEHUE OKPYIKaIOLIEH cpebl

57 Pemenue 3amau

58 DJeKTpOMarHuTHbIE BOJHBI. M3imyueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3J1eKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
[IIxana 31eKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne IEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBbITY
[TpUHIUIBI paAMOCBSI3U U TEIEBUICHUS.

61 Panuonokanus. DnekTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOILIEeH Cpeibl

62 Kontposnbnas padora no teme "KonebGanus
Y BOJTHBI"

63 CserT. 3aKOH NPSMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

64 Pemienue 3a1au Ha IPUMEHEHUE 3aKOHA
HPSMOJIMHEHHOTO paclpoCTpaHeHHsI CBETa

65 Otpaxenue csera. [1nockoe 3epkaino.
Cdepudaeckoe 3epkano
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPETOMICHHUS.

66 [TomHOE BHYTpEHHEE OTpasKEHHE.

IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaKEHUs




Pemrenne 3a1a4 Ha IPUMEHCHUEC 3aKOHOB

o OTpPaKeHUS U MIPEJIOMJICHUS CBETA

68 Xop stydeil B mpusMe. Jlucnepceust cBera.
CnoxHbIi cocTaB 6enoro csera. L{pet

69 JInn3bl. @OKyCHOE PacCTOSIHUE U
OTITHYECKAs CUJIA JIMH3BI

70 [TocTpoeHue n300paxeHuii B TMH3aX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue

71 M300paXEeHH, MOTY4aEMBIX C IIOMOIIBIO
JIVH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 [ucnepcus ceerta

76 WnTepdepenmus ceeta

77 KorepeHTHbIe HCTOYHHUKH. Y CTIOBHUS
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue unTepdepeHu

80 Judpakus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepedHOCTH CBETOBBIX BOJIH.




Honﬂpmaum{ CBC€Ta

84 Pemenue 3amau 1

85 CBETOBBIC SBJICHHS B IPUPOIE 1

86 O060011eHre U cucTeMaTu3alys 3HaHU| 1o 1
teme "OnTtuka"

87 KonrponbHas padora no reme «OnTHKa» 1
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
NPUHIUI OTHOCUTEIBHOCTH

89 ITocTynaTel cnenuaIbHON TEOPUU 1
OTHOCUTEJILHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[Tpeo6pazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTA. OTHOCUTENIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHEe BpEMEHH U
COKpAIlleHUE JUTHHBI

o1 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBeCHOE TeIIOBOE M3ITydeHHE 1

94 BotHOBEIE CBOWCTBA YaCTHIT 1

95 3akoH cmenieHus Buna 1

96 ['umote3a M. [Tnanka o kBaHTax. ®OTOHBI 1

97 DHeprust 1 UMITYJIbC POTOHA 1

98 ®otoadppext. Onbitol A. I'. CTonerosa. 1

3akoHsbI poTodddexra




VYpauenue DitHmreiHa 1151 hoTodPdekra.

%9 "Kpacnas rpanuna" ¢porospdexra

100 Hasnenue ceera. Onbrtel [1. H. Jlebenena
Bosnbl ne bpoins. JnuHa BoaHbI e

101 Bpoiins u pazmepst 001acTH JTOKAIH3aUN
JIBUKYILIEHCS YaCTULIBI

102 KopmyckynspHO-BOIHOBOH Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crenuduka u3MepeHnid B MUKPOMHPE.

104 CooTHoIIIeHUs HEOTIPEACIEHHOCTEN
['eitzendepra

105 Pemenue rpadudecknx 3agaq

106 Pemenue pacuéTHbBIX 3a1a4
Kontposnbnas pabota o temam: "OCHOBBI

107 CTO", "KopnyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OmnBITHI IO UCCIIEIOBAaHHUIO CTPOCHHS aTOMA.
[TmanerapHast Mozenb atoMa Pesepdopaa

109 [Toctymarer bopa

110 Bunet ciektpoB. CriekTp ypoBHEH SHEprUn
aToMa BOJOpoa

111 CroHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sAJpa.

H3otonsl. PannoakTuBHOCTE




114

3aKOH paJlMOaKTUBHOIrO pacnana. CBoiicTBa
MOHU3HUPYIOIETO U3NydeHus. Biausaue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Hozumerpus

115

DHeprus CBS3U HYKJIOHOB B sifipe. SnepHble
cuibl. Jledekt maccrl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipodaemsl
YIPaBIsiEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCIIEKTHI Pa3BUTHUSI SIICPHOM
SHEPTEeTUKHU

116

MeTopl perucTpaluy U UCCIEI0BAHUS
3JIEMEHTapHbIX YacTull. OyHaMEHTaIbHbIC
B3aUMOJIEUCTBUA. bapnoHBbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHOH
Mozenu. KBapk-rimrooHHas Mozenb aIpOHOB

117

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Martepus U TEMHas
sHeprus. EnuHcTBO (hr3nueckoil KapTUHbI
MHupa

118

Oranbl pa3BUTHS ACTPOHOMHUU. 3HAUCHHE
aACTPOHOMHH

119

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIsI
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTObI aCTPOHOMUYECKUX
HUCCIEeT0BaHUN

120

CoBpeMeHHbIE ONTHYECKUE TEICCKOTIBI,
paIuoTeNnecKonbl, BHEaTMoc(hepHas
ACTPOHOMHS




121

Bun 3Bé3nHoro Heb6a. Co3pe3aus, sipKkue
3BE3/1bI, IJTAHETHI, UX BUAUMOE IBIKEHUE

122

Comnneuynas cucrema. Comaie. CojiHeunast
aKTUBHOCTH. Mcrounuk sHeprun CoHIa u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
Juarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTB"

124

3B€3[[I)I TJIaBHOM ITOCJIEI0BATCILHOCTH

125

Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEJCTaBICHUS O TPOUCXOXKICHUHN U
spoyrony CoJIHIIA | 3BE31. DTalbl JKU3HU
3BE3/

126

Muneunsiii I[lyre — Hama 'anaxtuka. Tumnst
rajakTuk. YEpHbIE ABIPBI B Apax ragakTUK

127

Bcenennas. Pacipenue Beenennont. 3akoH
Xa606ma. Teopus bonbioro B3pbIBa.
PennkroBoe nznyueHue

128

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

129

Hepeménnsie mpoOaeMbl aCTpOHOMUHT

130

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnemoBanne MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBanue CBOMCTB
beppomarneTukoB" win "HccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"




131

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue cuibsl Amnepa" win "M3yyenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHue MarHuTHON WHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"

132

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBaHue ABJICHUA
AIEKTPOMArHUTHOW UHIYKIUK" WIIH
"Omnpezaenenne MHAYKIIMA BUXPEBOTO
MarHMTHOTO most"

133

DuU3nyecKuil MPaKTUKYM I10 TEME
"UccnenoBanue sBIE€HUSA CaMOMHAYKIUN"
win "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"

134

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue nepuojia CBOOOIHBIX
KOJIeOaHU HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"

135

Du3nUeCcKul IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MIOCJIE0BATENBHO COETUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WUiun
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA [TIEPEMEHHOT0 TOKa"

137

DuU3nyeCcKui MPAKTUKYM 110 TEME




"U3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

138

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue nokasaresns npeaoMiIecHUs
crexna" win "l[lonyuyenue usoOpaxxeHus B
cUCTEME U3 IIJIOCKOT0 3epKaja U JIMH3bI"

139

Pu3N4eCcKui IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BELECTBa (Ha IpUMepe
Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aqudpakunn, HHTephepeHIIuN
Y noJisipu3anuu ceera'

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENATUBUCTCKUX yacTull (1o otorpadusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
noxne)"

142

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBe ncciiefioBanus Gorodpdexra” nmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/] OT HarpsiKeHus"

143

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJa U U3MEpEHUe
nocTtostHHOM Punbepra”




144

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue paiioakTUBHOTO (OHA C
MCIIOJIb30BaHUEM J03UMETpa" UiIu
"N3yueHune moryomeHus 6eTa-4yacTuil
aIroMuHuEM"

145

DuU3nYeCKui MPAKTUKYM 10 TEME
"HabGnromenus 38€34H010 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUHN IS
OTIpEeIeTICHUS TTOJIOKEHHUSI HEOECHBIX
00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue
3BE31b6l" win "HaOaroneHus B TEJIECKOI
JlyHbI, IUIaHET, TYMaHHOCTEN U 3BE3IHBIX
CKOIJieHui"

146

O0001IeHne U cCUCTEMAaTH3AIINS 3HAHUI.
Ponp ¢pu3uku 1 acTpoHOMHHU B
HKOHOMUYECKOM, TEXHOIOTMYECKOH,
COLMAJIBHON U 3THYeCcKoil chepax
JEATEIIBHOCTH YEJIOBEKA

147

O06o0011eHNe U cucTeMaTu3alus 3HaHNH.
Posb 1 MecTo (pM3KKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O0001eHne U cUcTEMaTU3aIlNS 3HAHUI.
Ponp pusndeckoit Teopun B JopMUPOBAHUU
MpEeJICTaBICHUA 0 PU3NIECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOJIC




O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 110

149
teMe "Kunematuka"

150 O0001Ienre U cucTEMaTH3alMs 3HAHUH 110
teMme "Kunematuka"

151 O0001Ienre U cucTEMaTH3alMs 3HAHUH 110
teme "JIlunamuka"

152 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teme "Craruka TBepaoro tena'

153 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
TeMe "3aKOHbI COXpPAHEHHUS B MEXaHUKE"
O0001Ienre U cucTeMaTH3alys 3HAHANA 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O00011eHNe U cCUCTEMATU3ALNS 3HAHUI 110

155 teme "Tepmoaunamuka. TemmoBbie
MAaIITUHEI"
0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe IEPEXOAbI"

157 O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMme "DnexkTpudeckoe mnose"

158 O0001IeHNEe U cUCTEMATH3AIMs 3HAHUH 110
teMe "l10CTOSAHHBIN IIEKTPUIECKUi TOK"

159 O00011eHNEe U cUCTEMATH3AIMs 3HAHUH 110
teme "Toku B pa3nnyHbIX cpeaax”

160 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110

Teme "MaruutHoe noJe"




161

PesepBHbIil ypok. O0001ICHHE 1
cHCTEMAaTHU3aIlUs 3HAaHUH 110 TEME
"DneKkTpoMarHuTHasi MHIyKIus"

162

PesepBHeiit ypok. O600IICHHE U
cUCTEMATH3alNA 3HAHUH 110 TEME
"Mexanndeckue Koiedanusg"

163

Peseprubiit ypok. O60011eHuE U
cucreMaru3anus 3HAaHUH 110 TEME

"DNneKTpOMarHUTHbBIE KOJIeOaHUs'

164

Peseprublit ypok. O6o0mIeHNE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHn4yecKue 1 3J€KTPOMarHuTHbIE
BOJIHBI"

165

Peseprubriit ypok. O600111eHIE U
cucreMaru3ais 3Hanui mo reme "Onruka"

166

Peseprubriit ypok. O600111eHIE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

167

PesepBHbIit ypok. O60011€HNE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"KopnyCKkyJIsipHO-BOJIHOBOW Jyanu3m"

168

PesepBHriit ypok. O6001ICHHE U
cUcTeMaTH3alus 3HaHui 1o Teme "dusnka
aroma"

169

PesepBHrIit ypok. O6001ICHHE U
cUcTeMaTH3alus 3HaHui 1Mo Teme "dusnka
aATOMHOTO SijIpa M DJIEMEHTAPHBIX YacTHUIl"

170

PesepBHelit ypok. O600ICHHE U




CUCTeMaTH3alusl 3HaHHU [0 TeMe
"DneMeHThl acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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